
© 2015 by the National Bureau of Economic Research. All rights reserved.
978-0-226-33824-8/2015/2015-0200$10.00

2

The Returns to the Federal Tax Credits for 
Higher Education

George B. Bulman, University of California, Santa Cruz

Caroline M. Hoxby, Stanford University and NBER

Executive Summary

Three tax credits benefit households who pay tuition and fees for higher 
education. The credits have been justified as an investment by gener-
ating more educated people and thus more earnings and externalities 
associated with education. The credits have also been justified purely 
as tax cuts to benefit the middle class. In 2009, the generosity of and 
eligibility for the tax credits expanded enormously so that their 2011 
cost was $25 billion. Using selected, de- identified data from the popula-
tion of potential filers, we show how the credits are distributed across 
households with different incomes. We estimate the causal effects of 
the federal tax credits using two empirical strategies (regression kink 
and simulated instruments), which we show to be strong and very 
credibly valid for this application. The latter strategy exploits the mas-
sive expansion of the credits in 2009. We present causal estimates of 
the credits’ effects on postsecondary attendance, the type of college at-
tended, the resources experienced in college, tuition paid, and financial 
aid received. We discuss the implications of our findings for society’s 
return on investment and for the tax credits’ budget neutrality over the 
long term (whether higher lifetime earnings generate sufficient taxes to 
recoup the tax expenditures). We assess several explanations as to why 
the credits appear to have negligible causal effects.

I. Introduction to the Tax Credits for Higher Education

Since 1997 the US federal government has offered tax credits—the 
Hope Tax Credit (HTC) and Tax Credit for Lifelong Learning (TCLL)—
to households that pay tuition and fees for higher education. In 2009, 
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14 Bulman and Hoxby

the enactment of the American Opportunity Tax Credit (AOTC) 
made the postsecondary tax credits much more generous. It also ex-
panded eligibility for the credits to a large number of low- income and 
 higher- income households that had previously been ineligible. The es-
timated fiscal cost of the tax credits is $23 billion for 2014. For compari-
son, the much  better- known Pell Grant program, which provides grants 
to low- income students, cost approximately $33 billion in the same year. 
All other federal programs that support higher education are smaller.

From 1997 to today, proponents have offered two main justifications 
for the tax credits. The first is that tax credits will induce individuals 
to invest more in their own education, causing them to have improved 
earnings and other improved outcomes (some of which may occur 
through social mechanisms such as educational spillovers or reduced 
dependency). The improvements will be such that the tax credits ulti-
mately pay for themselves—for the federal government in particular 
or for society in general. Hereafter, we classify arguments under this 
general heading as “return on investment” (ROI) arguments.

Some proponents of the tax credits have suggested, as a second justi-
fication, that they are simply a tax cut—more especially, a  middle- class 
tax cut. Although this justification has always been more controversial 
than the ROI argument, it is safe to say that at least some proponents 
would judge the credits to be successful if they could be shown to be an 
efficient means of reducing taxes relative to other tax cuts with similar 
incidence.

In this paper, we show how the tax expenditures associated with the 
tax credits are distributed among households. This evidence should 
help readers assess the credits’ distributional consequences purely as 
tax cuts. Most of the study is, however, dedicated to assessing the ROI 
argument. It is logically necessary for this argument that the tax credits 
have a causal effect on some educational outcome such as college at-
tendance, the educational resources students experience, or the type of 
college students attend. Once one has obtained causal effects on such 
outcomes, one can project their long- term consequences by, for instance, 
associating changes in college attendance with changes in lifetime  
earnings.

The main challenge in this study is to identifying causal effects of the 
tax credits. Our first approach relies on the  phase- out of each tax credit. 
Each phase out creates two kinks in an otherwise linear relationship 
between household income and the tax credit obtainable. These kinks 
allow us to use regression kink methods to estimate effects of the tax 
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credits. These methods are suitable not only because they can produce 
highly credibly causal estimates, but also because we estimate the kinks 
precisely using dense data from the population of potential tax returns. 
The limitation of the regression kink estimates is that they inform us 
only about causal effects for households in the vicinity of the  phase- out 
range of income. If the effects on these households is dissimilar from 
the effects on, say, low- income households, we have learned only part 
of the story.

Therefore, we also use the method of simulated instruments to ana-
lyze the effects of the tax credits. In particular, we look before and after 
the enactment of the AOTC in 2009. This enactment greatly increased 
the generosity of the tax credits and also extended credits to house-
holds that had previously been ineligible. Thus, we have “before” and 
“after” periods and we have households whose eligibility was changed 
(“treated”) and whose eligibility was unchanged (“controls”): the in-
gredients of a classic  difference- in- differences analysis. Because the 
changes in the tax credits are complicated, we form simulated instru-
ments that embody the  policy- driven (and only the  policy- driven) 
changes in the credits available to a household. Nevertheless, one 
should think of the simulated instruments analysis as logically analo-
gous to a  differences- in- differences analysis.

The advantage of the simulated instruments analysis is that we can 
assess the effects of the tax credits on households of all income levels, 
not just households in the  phase- out ranges. However, a disadvantage 
is that the 2008 to 2009 period is hard to analyze because the financial 
crisis and recession might also have affected higher education. For in-
stance, the method could be undermined by effects of the business cycle 
that differ for students with different family incomes. Nevertheless, we 
are confident that our simulated instruments findings can dependably 
be interpreted as causal. Our confidence is based on three facts. First, 
changes in the generosity of the tax credits were spread throughout 
the income distribution. There were low- income,  middle- income, and 
high- income individuals who were treated. Similarly, there were low- , 
 middle- , and high- income controls who experienced little or no change 
in the tax credits. Second, we can show that individuals who would be 
more or less affected by the enactment of the AOTC were on parallel 
trends, in terms of college outcomes, prior to the AOTC. Third, when 
applied to the relatively high- income individuals for whom we have 
regression kink results, the simulated instruments method produces re-
sults that are essentially the same.
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16 Bulman and Hoxby

Having produced credible estimates of the causal effects of the tax 
credits on outcomes such as college attendance, we consider the impli-
cations for the ROI argument. We conclude the paper by discussing ex-
planations for the apparently negligible causal effects of the tax credits. 
We also discuss the tax credits purely as tax cuts.

We benefit from several excellent, previous studies of the tax credits 
for higher education.  Crandall- Hollick (2013, 2014) concisely summa-
rizes the provisions of the higher education tax credits and the legisla-
tive debate surrounding them. Lederman’s (1997) narrative about the 
lobbying for and passage of the tax credits is highly informative about 
the announced intentions of their proponents. Several previous stud-
ies have predicted the impact of the credits or highlighted their pecu-
liar features: Hoxby (1998), Davis (2002), Dynarski and Scott- Clayton 
(2006), Kane (1997), and Maag and Rohaly (2007).

Long (2004b) assesses the impact of the initial introduction of the 
credits. She uses the data from the National Postsecondary Student 
Aid Survey to show their distributional consequences. She then uses 
 differences- in- differences methods on the 1990 through 2000 October 
Enrollment Supplements to the Current Population Survey to show that 
the introduction of the tax credits appears to have generated little or no 
increase in postsecondary enrollment. Long classifies students based on 
their actual eligibility for the credit.

Like Long (2004b), Turner (2011) analyzes the initial enactment of 
the tax credits. He relies on data from the 1996 and 2001 waves of the 
Survey of Income and Program Participation, and uses an approach 
that is essentially  differences- in- differences. However, he classifies stu-
dents by their potential eligibility for the credits. In other work, Turner 
(2012a, 2012b) investigates whether the tax credits are offset by tuition 
increases and why many filers fail to take the tax credit that would ap-
parently benefit them most.

Relative to Long (2004b) and Turner (2011), we make several improve-
ments. First, we use data from the population of potential tax return 
filers. These allow us to be fairly definitive about the distributional con-
sequences of the credits. They also allow us to use the regression kink 
method—a method that is not reliable with data that is less than very 
dense. (Certain key variables are not available before 1999 so we do not 
study the initial enactment of the credits.) Second, although we cannot 
study the initial introduction of the tax credits, the enactment of the 
AOTC provides us with a much larger shock to tax expenditures than 
the initial introduction provided. The fiscal cost of the credits rose by $12 
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billion between 2008 and 2009 (2014 dollars). The fiscal cost rose by only 
$4.9 billion when the credits were initially introduced (2014 dollars). The 
AOTC also affected households over a much wider range of incomes 
than the HTC and TCLL. Third, our use of simulated instruments is a 
major improvement over both the Long and Turner methods. This point 
is subtle but boils down to the fact that we observe both the exact use of 
the tax credits and exact eligibility for the credits. This allows us to instru-
ment for the actual credits with the credits for which the filer is eligible. 
This is superior to using just the actual credits (Long) because the actual 
credits are potentially endogenous. It is also superior to using only an 
inexact measure of eligibility in a  reduced- form analysis (Turner). Instru-
mental variables analysis is strictly superior to the  reduced- form anal-
ysis because we obtain the correct magnitudes of the effects.1 Fourth, 
since the data are longitudinal, we know the filer on whom an individual 
would be a dependent if she were a student. This allows us to construct 
tax credit eligibility even for those who are not students. Finally, because 
we have very dense data, we can construct simulated instruments based 
on behavior that is typical for households in precise income ranges. This 
is also a subtle point, but it greatly increases our statistical power to dis-
cern effects relative to what Turner has to do.2

We are able to make these improvements over prior studies mainly 
because we have better data. They allow the estimates to be fully repre-
sentative (an obvious point), but also allow us to use empirical methods 
that are otherwise infeasible. Had we only the limited survey data that 
Long and Turner had, we would have had been hard pressed to im-
prove upon their studies.

II. The Tax Credits

A. The Mechanics of the Tax Credits

In the Taxpayer Relief Act of 1997, two important and permanent tax 
credits were enacted: the HTC and the TCLL. Both credits reduce the 
amount that a household owes in taxes, dollar for dollar, when the 
household spends a sufficient amount on qualifying postsecondary 
tuition and fees. A household does not need to itemize deductions to 
take these credits, but the HTC and TCLL are nonrefundable so that 
these credits can only reduce a household’s tax liability to zero. Thus, 
a household with no tax liability cannot benefit from the credits and a 
household with little tax liability may benefit only to a limited extent.
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18 Bulman and Hoxby

The HTC gives a household a credit equal to 100% of its first $1,200 
and 50% of its second $1,200 of expenditure on each student’s qualify-
ing tuition and fees.3 Thus, the maximum amount of the credit is $1,800 
per student, and this maximum can be reached only by households that 
spend at least $2,400 per student. For his tuition and fees to qualify, a 
student must be enrolled at least half time in the first two years of a 
postsecondary education that could lead to some degree or certificate. 
In 2008, the HTC phased out between $48,000 and $58,000 of modified 
adjusted gross income for single tax filers. The  phase- out range was 
$96,000 to $116,000 for married joint filers. (Hereafter, we use “income” 
to denote modified adjusted gross income.) 

Independent students (mainly students age 24 and over) receive the 
credit themselves. However, if a student is a dependent of another tax 
filer, as most full- time students under age 24 are, then the HTC goes to 
the filer—typically a parent. In theory, there is no limit on the number 
of dependent students a family could have who qualify for the HTC. In 
practice, it is most common for there to be only one credit per filer and 
it is rare for there to be more than two because each child is eligible only 
during her first two years of college.

It is important to note that the credit is for expenses paid in the rel-
evant tax year. For instance, if a student entered college in the 2007/08 
school year, his family would typically pay for the fall term in the sum-
mer of 2007 and pay for the spring term in December of 2007 or Janu-
ary of 2008. If the family paid for both fall and spring in calendar year 
2007, their expenditures on the 2007/08 school year would generate a 
credit on the taxes due on April 15, 2008. However, if the family paid 
for spring in January 2008, they would only receive the credit with their 
2008 tax filing, due in April 2009.

The household itself must spend the money for tuition and fees. If 
some or all of a student’s college expenses are paid by a tax- free schol-
arship, fellowship, grant, employer assistance, or veterans’ assistance, 
the qualifying tuition and fees are reduced commensurately.

The TCLL is a nonrefundable credit equal to 20% of a taxpayer’s first 
$10,000 of expenditure on tuition and fees.4 Thus, the maximum credit 
is $2,000. Unlike the HTC, the credit is per taxpayer, not per student. The 
TCLL can be generated by the taxpayer’s expenditure on virtually any 
postsecondary coursework: undergraduate, graduate, or courses that 
improve job skills (even if they are not part of a degree or certificate 
program). The other major features of the TCLL—timing, the  phase- out 
ranges—are the same as for the HTC.
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The Returns to the Federal Tax Credits for Higher Education 19

Although both the HTC and TCLL are permanent tax credits, the 
HTC has been in abeyance since the enactment of AOTC in 2009 be-
cause the AOTC is more generous than the HTC on all dimensions and 
expenses cannot qualify for both. Thus, so long as the AOTC is in effect, 
the HTC is effectively suspended. The AOTC was passed as a tempo-
rary measure as part of the American Recovery and Reinvestment Act.5 
Due to expire in 2012, it was extended for an additional five years by 
the American Taxpayer Relief Act and will expire at the end of 2017 
under current law.

The AOTC is equal to 100% of the first $2,000 plus 25% of the next 
$2,000 of a student’s qualifying tuition and fee expenditures. Thus, the 
maximum credit is $2,500 per student, but $4,000 per student must 
be spent to reach that maximum. Unlike the HTC, the AOTC can be 
claimed for all four of a student’s first four years of postsecondary edu-
cation.

It is important for its distributional consequences that, unlike the 
HTC and TCLL, the AOTC is partially refundable. Specifically, a tax-
payer receives a minimum of 40% of what he would receive, per stu-
dent, had his taxes owed not been taken into account. Thus, a taxpayer 
who owes zero taxes receives a check for $1,000 per student if each 
student spends at least $4,000 on qualifying tuition and fees. Also im-
portant for its distributional consequences are the substantially higher 
income thresholds before the AOTC begins to phase out: the range is 
$80,000 to $90,000 for single filers and $160,000 to $180,000 for married 
joint filers. In other words, the AOTC makes eligible many taxpayers 
who were previously ineligible for higher education tax credits because 
their incomes were either too low or too high. Table 1 summarizes key 
parameters of the HTC, TCLL, and AOTC from 1999 through 2012.

Figures 1 through 6 show the tax credits available to a student by in-
come and spending on qualified tuition and fees. In order to emphasize 
the change in the law between 2008 and 2009, these figures are for an 
individual who, if he were to attend college, would be a dependent of a 
married couple filing jointly. Figures 1 and 2 show the tax credits avail-
able to him if he were to spend $10,000, the tuition at which the TCLL is 
maximized. Figures 3 and 4 show the credits if he were to spend $4,000, 
the tuition at which the AOTC is maximized. Figures 5 and 6 show 
the credits if he were to spend $2,400, the tuition at which the HTC is 
maximized.

There are a few things to take away from these figures. First, for stu-
dents with less than $9,000 in qualified tuition, the HTC is always pref-
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Fig. 1. Higher education tax credits in 2008 for a student with $10,000 of qualifying 
tuition and fees

Fig. 2. Higher education tax credits in 2009 for a student with $10,000 of qualifying 
tuition and fees
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Fig. 3. Higher education tax credits in 2008 for a student with $4,000 of qualifying 
tuition and fees

Fig. 4. Higher education tax credits in 2009 for a student with $4,000 of qualifying  
tuition and fees
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Fig. 6. Higher education tax credits in 2009 for a student with $2,400 of qualifying  
tuition and fees

Fig. 5. Higher education tax credits in 2008 for a student with $2,400 of qualifying  
tuition and fees
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erable to the TCLL. Above $9,000, the TCLL is always preferable to the 
HTC. Thus, up through 2008, many students would take the HTC in 
their first two years and only take the TCLL in the third and high years. 
Second, the AOTC is more generous at every income and tuition level 
than the HTC or TCLL. Thus, from 2009 to today, all students in their 
first four years of postsecondary school should take the AOTC in pref-
erence to the TCLL. Third, each figure shows that the tax credits phase 
out rather sharply. The HTC and TCLL always phase out in the same 
income range, which is much lower than the AOTC’s  phase- out range.

Fourth, on the left- hand side of each figure, there is what appears to 
be a  phase- in range for the HTC and TCLL. This is not a true phase in 
but, rather, the empirical evolution of federal tax liability, which lim-
its the HTC and TCLL because they are nonrefundable. That is, owing 
to exemptions, deductions, brackets, and certain noneducation cred-
its (the credits for child care expenses and foreign taxes), households 
with fairly low incomes have negative, no, or small positive tax liability 
before the education tax credits are considered. Thus, the tax credits 
grow with income in the lower ranges, but not because of income per se. 
Rather, a whole host of tax provisions affect a household’s tax liability 
in the lower range and it is the combination of all these provisions that 
makes the education credits tend to grow with income as an empirical 
matter. Put another way, the apparent phase in would look different if 
we made different assumptions about households’ children under age 
17, deductions, allocation of earnings, childcare expenses, and so on.

We make further use of figures 1 through 6 below when we exploit 
the changes in the tax law between 2008 and 2009 to analyze the causal 
effects of the tax credits.

B. The Fiscal Cost of the Tax Credits

Even prior to the enactment of the AOTC, the higher education tax cred-
its were the  single- largest  education- related tax expenditure. They rep-
resented a very important component of federal support for students’ 
higher education expenses. Total tax expenditures on the tax credits 
were $25.1 billion in 2011.

Table 2 and figure 7 show how the fiscal cost of the tax credits grew 
from their inception. Actual credits claimed are shown for 1998 through 
2012. Estimated tax expenditures are shown for 2013 through 2015. The 
data show the fiscal cost of the higher education tax credits grew gradu-
ally in real dollars until 2008 when they totaled $8.3 billion in 2014 dol-
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26 Bulman and Hoxby

lars. With the advent of the AOTC, the tax expenditures on the credits 
more than doubled in a single year: the 2009 total was $20.3 billion. 
Much of the growth in expenditures was due to the introduction of the 
refundable component of the credit, which cost $8.4 billion in 2009 and 
grew to $12.1 billion in 2011, the last year for which we have nonprelim-
inary actual numbers available. However, the cost of the nonrefundable 
component of the tax credits also grew dramatically—by 42% between 
2008 and 2009.

C. The Manner in Which the AOTC is Computed

Here, it is useful to note a curious feature of how the refundable credits 
are computed because it affects interpretation of table 2, figure 7, and all 
of our distributional calculations. One might think that the legislation 
would have individuals calculate the AOTC they could take as a nonre-
fundable credit and then take the partially refundable credit only if the 
latter were greater than the nonrefundable credit. This is not, however, 
what is done. Instead, everyone eligible for the AOTC takes the partially 

Fig. 7. Tax expenditure on higher education tax credits, 1998 to 2015
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The Returns to the Federal Tax Credits for Higher Education 27

refundable credit first (40% of qualified tuition and fees after imposing 
the phase out). Only then is the remaining 60% of tuition and fees con-
sidered for the nonrefundable credit.6

The result is that many filers who do not need the AOTC to be re-
fundable—that is, they have more than enough taxes owed—are re-
ported as taking a refundable credit. To see why this matters, consider 
a filer with a single child for whom she spends $10,000 on tuition in 
2008. If she has tax liability of at least $2,000, the filer can get a $2,000 
TCLL. With the same circumstances in 2009, the filer can get a refund-
able credit of $1,000 and a nonrefundable credit of $1,500. Although her 
total tax credits have risen by $500 and the refundability of the AOTC 
is irrelevant to her, her nonrefundable credit will be reported as falling 
by $500.

In short, the enormous rise in refundable credits from 2009 onward 
and the smaller rise in nonrefundable credits does not mean that most 
of the tax expenditure on the AOTC has gone to low- income house-
holds. Most of the increased tax expenditure on the AOTC has gone 
to households that were already eligible for the HTC and TCLL or to 
households with incomes above the HTC/TCLL  phase- out range. Later, 
we show the distributional consequences of the AOTC’s refundability 
where we define it as refundable only for those filers who would get a 
different credit were it nonrefundable.

D. The Intended Effects of the Tax Credits

It is always difficult to say what legislators intended a policy to do, but 
there is good documentation of the origins and debate surrounding the 
enactment of the HTC, TCLL, and AOTC. In particular, see Lederman 
(1997). The majority of the justifications for the tax credits suggest that 
they were intended to cause an increase in students’ investments in 
higher education.

For instance, in the Princeton University commencement address in 
which he initially proposed tax credits that would become the HTC and 
TCLL, President Clinton said:

America knows that higher education is the key to the growth we need to lift 
our country. . . .Today, the  college- educated worker makes 74 percent more than 
the high school worker. Higher education is the key to a successful future in 
the  twenty- first century. We must say to all Americans: Go to college. . . .That is 
why, today, I am announcing a new plan to complete our college strategy, and 
make two years of college as universal as four years of high school. And the 
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28 Bulman and Hoxby

right way to do it is to give families a tax cut, targeted to achieve our national 
goal. . . . [N]o tax cut will do more to raise incomes and spur economic growth 
over the long haul than one designed to help people to college.7

Similarly, President Obama proposed a fully refundable higher edu-
cation tax credit when campaigning late in 2007:

It . . . means putting a college education within reach of every American. That’s 
the best investment we can make in our future. I’ll create a new and fully re-
fundable tax credit worth $4,000 for tuition and fees every year, which will 
cover two- thirds of the tuition at the average public college or university.8

While the tax credits enacted do not precisely match the policies ini-
tially envisioned by Presidents Clinton or Obama, both speeches em-
phasize the ROI argument. That is, the presidents suggest that the tax 
credits will cause students to invest more in higher education, which 
will generate higher future earnings, greater economic growth, and 
other benefits over the long term. Notably, both speeches suggest that 
the tax credits will have a causal effect on college education and that 
they represent an investment (not a simple transfer of income).

In contrast, Lederman (1997) indicates that, when pushing their pas-
sage, various policymakers argued that the higher education tax cred-
its were simply a well- targeted  middle- class tax cut. For instance, he 
quotes the then head of the National Economic Council, Gene Sperling, 
as saying, “This is a  middle- class tax break, first and foremost.”

It would be hard to justify the higher education tax credits purely as a 
method of cutting the taxes of  middle- income households because they 
require substantially more paperwork than would a reduction in the tax 
rates applied to middle incomes. However, we may speculate that the 
tax credits were intended to direct tax relief to  middle- income house-
holds who invest in higher education rather than, say, spend money 
on consumption. Such intentions would be consistent with optimal tax 
logic which, as rule, suggests that income that is invested should be 
treated differently than income that is consumed. For instance, funda-
mental tax reform proposals often provide for income that is invested 
being pretax (not subject to tax) while income that is consumed is post-
tax.9 Like the simpler ROI arguments, optimal tax- based arguments 
require that (a) the credits have causal effects on families’ spending 
on higher education, and (b) families’ college spending is actually an 
investment with positive expected returns. The latter requirement is 
something we evaluate in other studies, but that is beyond the scope 
of this study.
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Alternatively, policymakers may have preferred the higher education 
tax credits to a simpler rate cut for  middle- income households because 
the credits were less transparent. That is, policymakers may have been 
willing to accept more paperwork and a lack of causal effects in return 
for a tax cut that was politically more feasible because it appeared to be 
an education program, not a tax relief program.

III. Data

We rely on selected, de- identified data from an IRS database. We use 
variables derived from Form 8863: qualified spending on tuition and 
fees, the refundable credit (from 2009 onward), and the nonrefundable 
credit before it is limited by taxes owed. We also use tax  credit- related 
variables from returns: modified adjusted gross income, taxes owed be-
fore credits, and credits that are considered before the education credit. 
For nonfilers, we use wages from Form W- 2 in place of adjusted gross 
income. Finally, we use variables derived from Form 1098t (the form on 
which institutions report payments of tuition and fees): tuition and fee 
payments, whether the student is enrolled at least half time, whether 
the student is enrolled in graduate studies, and scholarships and grants 
received by the student.

It is not always possible to use 1098t- derived variables to compute 
the credit for which the filer is eligible. First, scholarships are reported 
in such a way that they cannot be used for precise tax credit calcula-
tions. If a scholarship can pay for qualified tuition and fees and can 
also pay for other expenses such as room and board, only the part of 
scholarship that pays for tuition and fees should be subtracted from the 
payment made by the student’s family. However, all of the scholarship 
is typically reported on the 1098t. Below, we show lower bounds that 
assume that all of the scholarships reported pay for tuition and fees. 
We show upper bounds that assume that none of the scholarships pay 
for tuition and fees. Second, tax years are not aligned with school years, 
and the restrictions on the HTC and AOTC are a function of how many 
years of school the student has enrolled in. It is possible that a student 
who has been reported as enrolled at least half time in two previous tax 
years is, in fact, only beginning her second year of enrollment. Thus, 
the lower bound we show below assumes that the student is ineligible 
for the HTC (AOTC) once she has been reported as enrolled half time in 
two (four) previous years. Our upper bound allows her three (five) pre-
vious years before she is ineligible for the HTC (AOTC). Summing up, 

This content downloaded from 128.114.138.109 on February 16, 2016 09:54:18 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



30 Bulman and Hoxby

when we use 1098t- derived variables to compute the credit for which 
the filer is eligible, our upper bound overstates the truth probably much 
more than our lower bound understates the truth.

We use information on each postsecondary school’s characteristics 
from the US Department of Education’s Integrated Postsecondary Edu-
cation Data System (IPEDS). We employ College Board and ACT data 
in a limited capacity.

IV. The Distribution of the Tax Credits

In this section, we examine how the higher education tax credits are dis-
tributed among households. This is not merely a matter of who is po-
tentially eligible based on income. It is also a matter of how much each 
student and tax filer spends on tuition and fees and what the student’s 
college attendance patterns are. Thus, a household with a  college- aged 
individual who is academically ready for college may get a credit when 
a household with a similarly  college- aged but not  college- ready indi-
vidual could not get a credit. Even within households with the same in-
come and same college readiness, one household may get the credit and 
another may not owing to differences in local schools’ tuition and fees, 
the availability of full- time degree programs, and so on. Even within 
households who have the same income, same college experience, and 
same expenditures on tuition and fees, some may take up a credit when 
others fail to do so owing to, for instance, their knowledge of the tax 
law. See Davis (2002) and Turner (2011).

Table 3 shows potential and actual higher education tax credits for 19-  
and 20- year- olds in 2008. This and the subsequent tables, which present 
different age ranges and tax years, are structured similarly. Thus, it is 
worthwhile reviewing the table structure here. Each row of the table 
shows an income group: 0 to $10,000, $10,001 to $20,000, and so on up 
to $190,000 to $200,000.

The left- hand column shows the number of 19-  and 20- year- olds 
who would belong to each income group were they to be students who 
would (therefore) typically qualify as dependents. That is, the column 
shows the approximate number of 19-  and 20- year- olds who could be 
affected by the tax credits. For the “potential” calculations, we assign 
19-  and 20- year- olds an income group based on the 2008 income of the 
person of whom they were a dependent at age 17. This is regardless 
of whether they are still a dependent since their 2008 dependency is 
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32 Bulman and Hoxby

a function of whether they actually choose to be a student, which is 
possibly a function of the tax credits.

The next column shows the percentage of the 19-  and 20- year- olds 
in the left- hand column who appear to qualify for a tax credit based 
on 1098t information returns. That is, the column shows the share of 
19-  and 20- year- olds who are reported to pay qualified tuition and fees 
and who are eligible for a credit based on the filer’s income and tax due 
before credits. Observe that low- income individuals tend not to qual-
ify because they do not owe positive tax before credits. No individual 
above the  phase- out range qualifies. 

The next column shows the total tax expenditure associated with the 
tax credits that could be received by the 19-  and 20- year- olds. To make 
these calculations, we need to determine whether an individual is in 
her first two years of postsecondary school and whether she attends at 
least half time. This allows us to determine whether she qualifies for the 
HTC or only for the TCLL.

The two aforementioned columns show minimum and maximums 
for the 19-  and 20- year- olds who qualify for a tax credit. These are the 
lower and upper bounds mentioned in the previous section. Keep in 
mind that the upper bound is probably farther from the truth than the 
lower bound.

So far, we have only considered the potential higher education tax 
credits. That is, we have shown how they would be distributed if they 
were to be based purely on administrative reports. We have not ac-
counted for take- up.

The remaining three columns address this gap by showing how the 
tax credits are actually distributed based on variables derived from 
returns and Form 8863. The potential (1098t based) and actual (8863 
based) distribution of the tax credits can differ for at least four reasons. 
First, some postsecondary institutions might not file accurate 1098t re-
turns. Second, some families might (deliberately or mistakenly) over-
state or understate their true qualified spending on tuition and fees. 
Third, some families who qualify for a tax credit and who would report 
their qualified tuition and fees accurately if they knew to do it might 
be unaware of the tax credits and fail to take them up. Fourth, some 
families who take up a tax credit might fail to take the one that benefits 
them most.

The next column presents the percentage of 19-  and 20- year- olds who 
are actually associated with a nonrefundable credit—the only type of 
credit available in 2008. The subsequent column presents their average 
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The Returns to the Federal Tax Credits for Higher Education 33

nonrefundable credit.10 The final column presents the tax expenditure 
associated with the students in each income group.

The corresponding tables for 2009 have additional columns that show 
the refundable part of the AOTC.

Having reviewed the structure of the table, now consider what table 3 
shows. The table demonstrates that, in 2008, the credit was very much a 
 middle- class affair. For instance, there were 902,946 19-  and 20- year- olds 
who, had they been dependent students, would have been in house-
holds with $20,001 to $30,000 of income. Only 16 to 23% of them appear 
to have qualified for a credit based on 1098t information, and only 7% 
of them actually got a tax credit. The potential tax expenditure on them 
was $79 to 134 million, and the actual tax expenditure on them was 
$37 million. This modest tax expenditure is partly because many were 
not students and partly because many owed insufficient taxes to ben-
efit from a nonrefundable credit. Furthermore, their average tax credit 
when they did take one was a modest $631. Compare this record to that 
of households with $70,001 to $80,000 of income. They were associated 
with a smaller number of 19-  to 20- year- olds who could have been stu-
dents: 438,416. However, 45 to 49% of them appear to have qualified 
for a tax credit based on 1098t information. Thirty percent of them (in 
other words, about two- thirds of those who qualified) actually got a 
tax credit, and their average tax credit was a much larger $1,394. Thus, 
the potential tax expenditure on them was $244 to 323 million, and the 
actual tax expenditure was $183 million.

So far, we have contrasted low- income households, who often 
spent too little on tuition or owe insufficient taxes to get tax credits, to 
 middle- income households. But, table 3 also shows that high- income 
households got no tax credits in 2008 because they were above the 
phase out. For instance households with $120,001 to $130,000 in income 
(just above the phase out) got no tax credits, although they were associ-
ated with 167,373 19-  and 20- year- olds.

If we divide the actual tax expenditures by the potential tax expen-
ditures in table 3, we see that the take- up rate of the tax credits rises 
almost monotonically with income until we reach the bottom edge of 
the  phase- out range. The increasing take- up rate may be due to higher 
income households being (or using) better tax preparers. It may also be 
due to their having more to gain from filing the tax credit paperwork: 
their average tax credit is much larger.

At least some of the low credit take- up of low- income households 
was probably due to their students being poorly prepared for college, 

This content downloaded from 128.114.138.109 on February 16, 2016 09:54:18 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



34 Bulman and Hoxby

especially for the sort of colleges that would charge sufficient tuition 
and fees that they would not have been entirely covered by a Pell Grant. 
(For students of most achievement levels, colleges that have more re-
sources are more selective and charge higher tuition and fees.11) For in-
stance, appendix table A1 shows that only 39.5% of 19-  and 20- year- olds 
associated with a 2008 household with $20,001 to $30,000 of income 
took a college assessment, a prerequisite for admission to most selec-
tive colleges.12 (By including the PSAT©, we are being very generous in 
recording someone as having taken a college assessment.) Among the 
minority who took an exam, their mean math score was 444 in SAT© 

scale points (approximately the 26th percentile among test- takers in 
that year).

In contrast, 59.2% of potential students from households with $70,001 
to $80,000 of income took a college assessment. Among those who took 
an exam, their mean math score was 496 (the 43rd percentile among 
test- takers). More generally, the (admittedly partial) exam- based mea-
sure of college preparedness is monotonically increasing in household 
income. For instance, the top income group shown on the table (which 
is, of course, not the top income group in the United States) has an 
average math score of 556, the 62nd percentile. In short, not all of the 
differences in tax credit receipt are due to eligibility criteria that are po-
tentially controlled by the federal government. Some of the differences 
are probably due to differences in preparation for college.

Table 4 is like table 3 except that it shows numbers for 2009, after the 
enactment of the AOTC. In this table, we classify the tax credits as non-
refundable and refundable according to the IRS definition. We hereafter 
refer to this as the “legislative” definition. However, we also present 
table 5, which treats as nonrefundable all those credits that would be 
approximately the same if the AOTC were purely nonrefundable. We 
hereafter refer to this as the “economic” definition of refundability. It is 
what we need to answer questions about how refundability changes the 
distributional consequences of the credits.

Because the individuals themselves are very much the same in 2008 
and 200913, nearly all of the changes between table 4 and table 3 are due 
to changes in the tax credit formula. Most obviously, there is a mas-
sive increase in the share of potential and actual tax expenditure for 
students with incomes above $120,000. For instance, 71 to 75% of 19-  or 
20- year- olds associated with households with $150,001 to $160,000 of 
income appear to qualify for a credit. The potential tax expenditure on 
them (nonrefundable plus refundable) is $162 to $178 million, and the 
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actual tax expenditure on them is $135 million. Their average tax credit 
(nonrefundable plus refundable) is $2,261—close to the maximum. No-
tice that the households who are newly eligible due to the raised phase 
out (those with $116,000 to $180,000 in income) disproportionately con-
tain students who not only have qualifying tuition, but enough of it 
to generate a substantial credit. Thus, raising the  phase- out range to 
cover them greatly increased the share of credits taken by relatively 
high- income households.

To understand the importance of refundability, it is necessary to ex-
amine table 5 in which credits are classified according to the economic 
definition. Comparing table 5 to table 3, we see an enormous increase 
in the potential tax expenditure on individuals from low- income house-
holds. This is entirely due to the refundable nature of the AOTC. For 
instance, among the 962,065 students associated with households with 
2009 income of $20,001 to $30,000, the potential tax expenditure on non-
refundable credits is $81 to $130 million—almost unchanged from 2008. 
However, the potential tax expenditure on economic refundable credits 
was $0 in 2008 but $128 to $235 million in 2009. Actual economic re-
fundable tax expenditures on these individuals was a smaller but still 
very substantial $94 million. Note also that low- income students’ aver-
age refundable credit hovers around $800—that is, 80% of the maxi-
mum of $1,000 potentially available as a refund.

In contrast, refundability is unimportant for higher income house-
holds. For households with incomes of $60,001 and up, nearly all of the 
tax expenditure comes from credits that would be received regardless 
of whether the AOTC was refundable.

So far we have emphasized the differences caused by income eligibil-
ity changes between the HTC and the AOTC. However, the increased 
generosity of the AOTC (four years rather than two years, a $2,500 
maximum rather than an $1,800 maximum) affected  middle- income 
households who were never limited either by the phase out or by taxes 
due. For instance, for households with $70,001 to $80,000 of income, 
tax expenditure rose by 92% between 2008 and 2009: from $183 to $352 
million. 

Tables 6, 7, and 8 replicate tables 3 through 5 except that they are 
for individuals age 22 to 23. These students would still typically be 
dependents if they were enrolled at least half time. Therefore, for the 
potential calculations, they are associated with the incomes of the filer 
on whom they were dependent at age 17. For these 22-  to 23- year- olds, 
we find patterns very similar to those for 19-  to 20- year- olds. Many 
more  higher- income students take the credit because they are newly 
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The Returns to the Federal Tax Credits for Higher Education 41

eligible; there is a dramatic increase in credits for low- income students, 
entirely because they receive refunds;  middle- income students receive 
very substantial increases in credits owing to the increased generosity 
of the AOTC; and the take- up rate rises monotonically with income.

To see some of the interesting effects of the AOTC, one must exam-
ine students who are too old to be dependent students. They were un-
likely to be eligible for the HTC in 2008 owing to its being available 
only for the first two years of college. However, many are eligible for 
the AOTC’s third and fourth year. Moreover, the 25-  to 26- year- olds are 
younger than the parents of dependent students and they are therefore 
much more bunched at the low end of the income distribution where 
refundability matters. Thus, for instance, the potential tax expenditures 
on 25-  to 26- year- olds with $10,000 to $20,000 rises from $100–128 mil-
lion in 2008 to $160–226 million in 2009. Actual tax expenditures on 
them rose from only $73 million in 2008 to $205 million in 2009. See 
tables 9 and 10.14

Finally, tables 11 and 12 show potential and actual higher education 
tax credits for 29-  to 30- year- olds. Again, there are dramatic changes in 
potential and actual credits for low- income individuals. There is little 
action in the middle or higher income ranges, however. This is because 
most 29-  to 30- year- olds who earn middle and higher incomes have 
completed their education (at least their full- time education) and are 
eligible only for the TCLL, whose formula does not change from 2008 
to 2009.

We do not show statistics for individuals older than 30 because our 
analysis suggests that they were largely unaffected by the introduction 
of the AOTC. As a rule, they are ineligible for the AOTC because they 
have too many years of prior education and/or are too unlikely to en-
roll at least half time.

Summing up, the AOTC dramatically changed the nature of the fed-
eral higher education tax credits. It made them available to low- income 
and  higher- income households who were previously ineligible. It also 
greatly increased the generosity of the credits for  middle- income house-
holds who were never affected by the phase out and who were never 
limited by taxes due.

V.  Take- Up of the Tax Credits and their Coincidence  
with Calculations Based on Third- Party Reports

So far, we have presented calculations that could be used to compute 
very rough take- up rates: one can divide actual tax expenditures by 
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potential tax expenditures. However, these numbers are somewhat de-
ceptive because the actual tax credit may be smaller or larger than what 
one would predict based on  third- party reports (crucially, 1098t infor-
mation). If some households take a smaller and others take a larger tax 
credit than  third- party reports suggest, the households will tend to can-
cel one another out. As a result, the crude take- up rate that one could 
compute using the above tables is hard to interpret.

In appendix table A2, we present more revealing measures of the co-
incidence between actual credits and what one would predict based on 
 third- party reports. As in the foregoing tables, we show a lower bound 
on the tax credit computed from 1098t information by applying rela-
tively stringent criteria. We also show an upper bound computed by 
applying generous criteria. Appendix table A2 is based on tax filers of 
all ages in 2011.

For students who have simple attendance patterns and simple pay-
ments, Form 1098t tends to generate information that entirely coincides 
with the true information needed to calculate a tax credit. For instance, 
if a student attends college full time for four years in a row between the 
ages of 18 and 23 and his family pays all the tuition, Form 1098t can be 
interpreted in a completely straightforward way. However, intermit-
tent attendance and scholarships and grants may make the family bet-
ter informed about the true information for tax credit calculations than 
anyone relying on Form 1098t could be. In short, the calculations based 
on the  third- party reports should not be regarded as the “truth,” but 
as what they are: the best available calculations given the information 
readily available to the IRS. 

Using the stringent criteria, we find that 26% of actual and potential 
tax credits in 2011 are within $500 of what one would calculate based 
on  third- party reports. (Potential tax credits are those we compute 
based on  third- party reports but that are not taken at all—not even in 
an amount smaller than the calculation.) Another 24% are at least $500 
greater than what one would calculate based on  third- party reports. The 
remaining 50% are at least $500 smaller than what one would calculate 
based on  third- party reports.

Using the generous criteria, we find that 24% of actual and potential 
tax credits in 2011 are within $500 of what one would calculate based on 
 third- party reports; 15% are at least $500 greater than what one would 
calculate based on  third- party reports. The remaining 61% are at least 
$500 smaller than what one would calculate based on  third- party reports.

Regardless of whether we use the stringent or generous criteria, an-
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other pattern emerges.  Higher- income people are more likely to have 
actual tax credits that are aligned with  third- party reports. They are 
less likely to take credits greater or smaller than the calculation based 
on  third- party reports. There a few possible explanations. They may 
be more accurate tax preparers. They may have more consistent atten-
dance patterns, which make the  third- party reports more reliable. They 
may attend postsecondary schools that make more accurate reports to 
the IRS. 

VI. The Causal Effects of the Tax Credits

A.  Using Regression Kink Analysis at the Boundaries of the  
Phase Ranges to Identify the Causal Effects of the Tax Credits

In this section, we identify the causal effects of the tax credits by ex-
ploiting the fact that the relationship between the credits and income 
changes at each “edge” of the  phase- out range. The estimates contained 
in this subsection are highly credible because it is very unlikely that any 
other factors that affect  college- going also just happen to change at ex-
actly the same income numbers. We are aware that the regression kink 
method has limitations. These are discussed below.

The logic of regression kink analysis is easy to see in figures. Suppose 
that there is an underlying relationship between a household’s income 
and its members’ propensity to attend college. This relationship could 
be the result of many factors: richer parents might find it easier to pay 
for tuition, but it might also be that they are more educated themselves 
and therefore make more effort to ensure that their children get a post-
secondary education. The numerous factors that combine to generate 
the relationship do not matter since all that the regression kink method 
requires is that the combination of the other factors generate a rela-
tionship with income that changes smoothly, not sharply, at the exact 
incomes that form the edges of the  phase- out range.

Figure 8 shows a stylized example. Panel (a) shows what the college 
 attendance- income relationship might look like in the absence of the tax 
credits. That is, panel (a) shows the effects of many factors—parents’ 
ability to pay for tuition, parents’ education, secondary school qual-
ity—that affect college attendance and that are correlated with parents’ 
income. Panel (b) shows the statutory relationship between the maxi-
mum value of the tax credits and income. This statutory relationship is 
flat until income reaches the first edge of the  phase- out range. At that 
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Fig. 8. Stylized example of regression kink identification (all students take the maxi-
mum available credit)
Note: Panel (a): relationship between income and college attendance if all students get the 
tax credit; panel (b): relationship between income and the maximum credit actually avail-
able; and panel (c): relationship between income and college attendance if the tax credit 
has a positive causal effect on college attendance.
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first kink, the slope of the  credit- income relationship becomes negative. 
At the end of the  phase- out range, the relationship abruptly levels out, 
producing a second kink.

If the tax credits have a causal effect on college attendance then 
we will see kinks in the  attendance- income relationship at exactly 
the income levels at which the phase out begins and ends. Moreover, 
the changes in the slope of the  attendance- income relationship will 
mimic the changes in the slope of the tax  credit- income relationship 
at those two points. This is shown in panel (c), which shows how the 
 attendance- income relationship will appear if the credits have positive 
causal effects on attendance. If, instead, the credits have no causal ef-
fect, the  attendance- income relationship will exhibit no change in slope 
at the edges of the  phase- out range.

Of course, many students do not qualify for the maximum tax credit 
because they spend an insufficient amount on qualifying tuition and 
fees. We might expect (and, in fact, we will see) that throughout much of 
the eligibility range,  higher- income students tend to qualify for higher 
credits because they spend more on tuition. If so, the  credit- income re-
lationship will look like that in figure 9, panel (a). It is upward slop-
ing until it hits the first edge of the  phase- out range. It is then down-
ward sloping until it hits the second edge of the  phase- out range. After 
that, the  credit- income relationship is flat at zero credit. Once again, 
we have a first kink at which the slope changes abruptly in a negative 
direction and a second kink at which the slope changes abruptly in a 
positive direction. Once again, if tax credits have a causal effect, the 
 attendance- income relationship will exhibit a negative change in slope 
at the first edge of the  phase- out range and a positive change in slope at 
the second edge. (See figure 9, panel [b].)

The regression kink method requires that we estimate two equations. 
In a first stage, we estimate

 
CreditTakeni = a0 + ∑k=1

K ak(Incomei − L)k

+ bk(Incomei − L)k i 1Incomei>L + ´i

 (1)

and in a second stage we estimate a parallel equation, which we il-
lustrate with attendance although we estimate it for other outcomes as 
well.

 
Attendancei = d0 + ∑k=1

K dk(Incomei − L)k

+ gk(Incomei − L)k i 1Incomei>L + y i

 (2)
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50 Bulman and Hoxby

In the above equations, L is the lower limit of a  phase- out range. The 
summation term is a kth order polynomial in income.

From the above equations, the regression kink estimate of the causal 
effect of tax credits on attendance is:

 b1 / g1 (3)

We employ similar equations to estimate causal effects at U, the up-
per limit of each  phase- out range:

Fig. 9. Stylized example of regression kink identification (higher income students are 
eligible for larger tax credits, on average)
Note: Panel (a): relationship between income and the tax credit actually taken; panel (b): 
relationship between income and college attendance if the tax credit has a positive causal 
effect on college attendance.
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CreditTakeni = a0 + ∑k=1

K ak(Incomei − U)k

+ bk(Incomei − U)k i 1Incomei>U + ´i

 (4)

 
Attendancei = d0 + ∑k=1

K dk(Incomei − U)k

+ gk(Incomei − U)k i 1Incomei>U + y i

 (5)

So far, we have used stylized figures to illustrate how the regression 
kink method works. Now consider how data actually appear. Figures 
10 and 11 show the empirical  credit- income relationship in 2011 and in 
2007 for students who are dependents in households that file jointly. In 
both years, credits rise smoothly with income until the first edge of the 
 phase- out range. This sweeping curve reflects  higher- income students’ 
tendency to pay more tuition. At the first edge, the relationship abruptly 
becomes very negative and nearly linear, indicating that the  phase- out 
formula is dictating the relationship. At the second edge, the slope of 
the  credit- income relationship abruptly changes again from negative to 
flat. Thus, the top panels of figures 10 and 11 look very much like the 
stylized example in panel (a) of figure 9.

Although we have not shown it for reasons of conciseness, the 
 credit- income relationship looks very similar for every year from the 
introduction of the credits though 2012. The relationship also looks sim-
ilar for single filers, as opposed to married couples filing jointly. There 
is always a sharp negative change in the slope of the  credit- income re-
lationship at the lower edge and a sharp positive change in the slope 
at the upper edge. Only the height of the credit and location of the 
 phase- out range changes.

The bottom panels of figures 10 and 11 show  close- ups of the kinks 
in the empirical  credit- income relationship. These  close- ups may seem 
unnecessary for displaying the kinks because they are very obvious. 
However, the regression kink method can depend on small changes in 
slopes at the edges of the  phase- out range. Therefore,  close- ups are use-
ful for examining the empirical relationships between outcomes, like 
attendance and income.

We have seen that the  credit- income relationship exhibits sharp 
kinks just as in the stylized example. Do  outcome- income relationships 
similarly match what we would expect if the credits have causal ef-
fects? Figures 12 through 17 show that the answer is no. The students 
in figures 12 and 13 correspond to those on whom figures 10 and 11 are 
based, yet we see no change whatsoever in the slope of their college 
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 attendance- income relationship at the edges of the  phase- out range. 
(The  close- ups are helpful here.) Perhaps, however, students are not 
changing whether they attend college but are changing where they at-
tend college. The tax credit might, for instance, allow them to attend a 
four- year college rather than a two- year college. It might allow them 
to attend a college with higher instructional resources. We look for evi-

Fig. 10. The actual relationship between income and tax credits in 2011 (showing ap-
propriateness of the regression kink method)
Note: Panel (a): relationship between income and tax credits taken in 2011; panel (b): same 
as panel to the left with a  close- up on the  phase- out range.
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dence of such “upgrading” in figures 14, 15, and 16, but we see none. 
At the edges of the 2011  phase- out range, we do not perceive changes 
in the slope of the four- year college  attendance- income relationship, 
the two- year college  attendance- income relationship, or the instruc-
tional  resources- income relationship. Perhaps the tax credit changes the 
grants and scholarships a student receives rather than his attendance? 

Fig. 11. The actual relationship between income and tax credits in 2007 (showing ap-
propriateness of the regression kink method)
Note: Panel (a): relationship between income and tax credits taken in 2007; panel (b): same 
as panel to the left with a  close- up on the  phase- out range.
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54 Bulman and Hoxby

Figure 17 suggests not. It shows no perceptible changes in the slope of 
the  grants- income relationship at the edges of the  phase- out range.15

Of course, we should not rely exclusively on our visual ability to dis-
cern changes in slopes at the edges of the  phase- out range. Therefore, we 
show the results of formal regression kink analysis in tables 13 and 14.

Fig. 12. The relationship between income and college attendance in 2011 (attending at 
least half- time)
Note: Panel (a): relationship between income and attendance in 2011; panel (b): same as 
panel to the left with a  close- up on the  phase- out range.
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Table 13 shows estimates of the  first- stage equations—that is, esti-
mates of β1 from equations (1) and (4) above. Each equation is estimated 
for 19-  and 20- year- olds in the year mentioned using a bandwidth of 
plus or minus $3,000 around the location of the kink mentioned. The 
results shown are for a cubic polynomial following the guidance given 

Fig. 13. The relationship between income and college attendance in 2007; (attending at 
least half- time)
Note: Panel (a): relationship between income and attendance in 2007; panel (b): same as 
panel to the left with a  close- up on the  phase- out range.
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by Ganong and Jäger (2014). Although we do not show alternative spec-
ifications, the  first- stage estimates are, in fact, highly robust to our (a) 
changing the degree of the polynomial, (b) expanding the bandwidth 
around each kink as far as plus or minus $10,000, (c) focusing on older 
students, and (d) estimating the equations on years other than 2007  
and 2011.16

Fig. 14. The relationship between income and four- year college (conditional on attending)
Note: Panel (a): relationship between income and four- year college in 2011; panel (b): 
same as panel to the left with a  close- up on the  phase- out range.
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Each estimated coefficient in table 13 should be interpreted as the 
change in the slope of the  credit- income relationship that occurs at the 
kink mentioned. Thus, for instance, –0.107 in the first row tells us that 
the slope of the  credit- income relationship decreases by about 11 cents 
per dollar at the lower edge of the  phase- out range for joint filers in 
2011. This makes a great deal of sense and corresponds closely to what 

Fig. 15. The relationship between income and two- year college (conditional on attending)
Note: Panel (a): relationship between income and two- year college in 2011; panel (b): 
same as panel to the left with a  close- up on the  phase- out range.
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we saw in the figure 10  close- up. The  credit- income relationship is al-
most flat at a credit of about $2,200 as it approaches the lower edge. 
The relationship then falls fairly linearly so that the entire $2,200 goes 
to zero smoothly over a $20,000 income interval. This means that, just 
from the figure, we expect the slope to fall from approximately zero to 

Fig. 16. The relationship between income and college instructional resources (condi-
tional on attending)
Note: Panel (a): relationship between income and instructional resources in 2011; panel 
(b): same as panel to the left with a  close- up on the  phase- out range.
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approximately –0.11. This is exactly what it does. All of the estimated 
coefficients in table 13 can be similarly interpreted and line up simi-
larly with what we expect based on the credit formula.17 For context, 
we have included a column showing the coefficient we would expect 
if  credit- income relationship were flat at the maximum possible credit 
when approaching the lower edge of the  phase- out range. Of course, 

Fig. 17. The relationship between income and grants received (conditional on attending)
Note: Panel (a): relationship between income and grants in 2011; panel (b): same as panel 
to the left with a  close- up on the  phase- out range.
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students are not generally at the maximum credit and the relationship 
need not be flat approaching the  phase- out range. Nevertheless, these 
expected coefficients are a reminder of the sign we expect and the maxi-
mum magnitude consistent with the formula.

We use selected data from the population of individuals to produce 
the estimates in table 13. Therefore, standard errors and p- values should 
not be interpreted using a conventional sampling framework. Moreover, 
the regression kink method employs a specification that imposes very 
little economic modeling, so it is not easy to interpret the standard er-
rors as misspecification of the model as proposed by Abadie et al. (2013).

Robust- to- heteroskedasticity standard errors, which have been em-
ployed in numerous studies with regression kink analysis have been 
shown to be far too small. This is because regression kink estimates 
can be highly sensitive to curvature in the underlying relationship be-
tween the outcome and the assignment variable—income, in our case. 
Therefore, Ganong and Jäger (2014) propose a permutation test based 
on estimating the regression kink equations at placebo kinks where no 
kink in the relationship should exist.18 We do this using as placebos 100 
randomly selected incomes that are 3,000 to 7,000 dollars plus or minus 
each actual kink.19 Armed with 100 placebo estimates for each kink, we 
examine whether our estimate based on the actual kink falls outside the 
95% confidence interval generated by the estimates from the placebos. 
If the estimate based on the actual kink passes this test, we show a check 
mark below it in table 13.

All of the first stage estimates very easily pass the Ganong and Jäger 
test. Thus, we are confident that the  phase- out range gives us a strong 
environment for testing the causal effects of the tax credits.

Table 14 shows estimates of the second stage equations—that is, es-
timates of γ1 from equations (2) and (5) above. Again, each equation is 
estimated for 19-  and 20- year- olds in the year mentioned using a band-
width of plus or minus $3,000 and a cubic polynomial. Each estimated 
coefficient in table 14 should be interpreted as the change in the slope 
of the  outcome- income relationship that occurs at the kink mentioned. 
Thus, for instance, –0.000007 in the  upper- left- hand cell should be inter-
preted as saying that the slope of the  attending- income relationship de-
creases by about 0.0007% per dollar at the lower edge of the  phase- out 
range for joint filers in 2011.

However, there is little point in interpreting the estimated coefficients 
in table 14 because none of them passes the Ganong and Jäger permuta-
tion test. That is, there are no discernable causal effects of the tax credits 
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The Returns to the Federal Tax Credits for Higher Education 63

on any of the following outcomes: attending postsecondary school at 
all, attending at least half time, attending a four- year college, attending 
a two- year college, instructional resources, core educational resources, 
the “list” tuition and fees of the student’s college, the grant and schol-
arships the student receives, and the tuition the student pays. (The last 
eight outcomes are all conditional on attending at all.)

We cannot rule out effects of the tax credits that are too small to be 
discernable. For instance, if a $1,000 tax credit were to increase attend-
ing by 0.1%, we would be unable to distinguish this effect from random 
noise. Generally, though, we interpret the estimates in table 14 as strong 
confirmation of what the figures suggest: the tax credits have no or at 
most extremely small causal effects on  college- related outcomes in the 
vicinity of the  phase- out ranges.

The advantage of regression kink analysis is that, so long as the as-
sumptions of the method are met, it produces estimates that are very 
credibly causal. The disadvantage is that the estimates are relevant only 
for households with incomes near the  phase- out regions. Owing to the 
changes in the  phase- out ranges, especially the major rise in the ranges 
that accompanied the AOTC, we have estimates for married joint filers 
that cover a rather wide array of incomes: from about $107,000 to $180,000 
in 2013 dollars. For single filers, we have regression kink estimates than 
span incomes from about $53,000 to about $90,000 in 2013 dollars. We 
find no causal effects of the tax credits over these fairly wide regions.

However, the  phase- out range never occurs in the lower to mid-
dling percentiles of the income distribution and, therefore, we cannot 
extrapolate from the regression kink estimates to say that removing or 
reducing the tax credits would have no or only a slight effect on college 
attendance by students whose families have earnings at, say, the 50th 
percentile for their filing status. There is no reason to think that the ef-
fects on them will be as modest as they are around the  phase- out range. 
Indeed, a policymaker who is trying to minimize the causal effects of 
withdrawing a tax credit might choose to phase it out among precisely 
those households who are likely to be unaffected. This does not imply 
that all households would be similarly unaffected.

B.  Using the Introduction of the AOTC to Identify the Causal  
Effects of Tax Credits across All Eligible Incomes

Because we cannot extrapolate our regression kink estimates to low-  
and  middle- income households, we turn to the introduction of the 
AOTC which, as we have seen, sharply increased the generosity of the 
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64 Bulman and Hoxby

education tax credits for some households. In this section, we employ 
the classic method of analyzing how the change in  college- going be-
havior, from cohort to cohort, is related to the change in the tax credits 
they experience. Because the introduction of the AOTC affected stu-
dents across a very wide range of incomes, including poor students, the 
estimates from this method have broad application.

This method can be embodied in the simple equation:

Attendanceit = l0 + l1CreditTakenit + ∑ j=1
J m jIncomeit + 1t

yearn + ji (6)

where λ1 is the coefficient of interest, there is a polynomial in income, 
and there is a full set of year effects. Because we estimate this equation 
for individuals of certain ages (such as 19), we do not include cohort 
effects, which would be redundant.

Because the tax credits that the household actually takes may re-
flect its response to the tax credits (for instance, receiving a larger credit 
because the credit causes one to attend a more expensive school) and 
not just the  policy- driven change in the credits, we construct a simu-
lated instrument for each tax credit. A properly constructed simulated 
instrument embodies the  policy- driven change in the credit, holding 
the household’s behavior constant. Thus, our simulated instrument is 
the credit the household would receive if its  college- going choices were 
typical for a household of its income in a base year (which we set to 
be 2008). These typical choices are run through the laws of the actual 
year so that the instrument reflects the changes in the tax credit pa-
rameters and only the tax credit parameters. An especially simple ex-
ample would be the following. Suppose that households with $50,000 
of income and one child aged 18 have a 50% probability of sending a 
child to college in such a way as to fulfill the requirements of the HTC 
(and therefore the AOTC): at least half- time enrollment, enrollment in a 
degree or certificate program, and so on. Suppose that, conditional on 
its child enrolling, such a household typically spends $4,000 on qualify-
ing tuition and fees. Then, the simulated instrument for the 2008 credit 
would be 50%  × $1,800, and the simulated instrument for the 2009 
credit would be 50% × $2,500.

Of course, computing the simulated instruments is more complicated, 
but the essential elements are clear. For each level of income, we need 
the tax credit qualifying variables: spending on tuition and fees, half- 
time enrollment, taxes owed before the education credits, and so on.20

With the simulated instruments, we have a simple first stage equa-
tion:
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CreditTakenit = w0 + w1SimulatedCreditit

+ ∑ j=1
J r jIncomeit + 1t

yearv + ii
 (7)

When estimating equations (6) and (7), it is important to cluster the 
standard errors to account for the fact that the tax- credit policy is not in-
dividual specific. For instance, consider two households, each of which 
spends $4,000 on tuition in 2008. If both households have incomes be-
low $96,000 and owe at least $2,500 in taxes before credits, these house-
holds will experience the same change in credits due to the introduction 
of the AOTC even if they have quite different incomes—$60,000 and 
$95,000, say. To generate the clusters, we run each household through 
the tax credit formula in 2008 and 2009. We put households in the same 
cluster if they receive identical tax credits when they make the same 
college attendance and payment choices.

The weakness of the simulated instrumental variables method, which 
is often used to assess tax reforms, is that its estimates may reflect other 
events that occur at the same time as the change in the tax credits and 
that affect the same people who experience a change in tax credits. 
Given that the AOTC was introduced as part of the stimulus package, 
one might worry that certain households were either affected by the 
events that triggered the stimulus (the financial crisis, the rise in un-
employment) or by other components of the stimulus bill. For instance, 
college enrollment has often been found to be anticyclical owing to the 
decrease in opportunity costs (that is, labor earnings) during down-
turns. So, we might expect enrollment to rise in 2009 regardless of the 
credits, or families who lost home equity in 2008 may have found it 
harder to finance college. 

Despite these circumstances, we are fairly confident that our es-
timates based on the introduction of the AOTC bear a causal inter-
pretation. Our confidence is based on three things. First, the AOTC 
increased tax credits not just for low- income or high- income house-
holds but for both types of households. Indeed, as we show below, 
the changes in the tax credits are not a simple function of household 
income. Some “control” (unaffected or hardly affected) households 
have high incomes, and some have relatively low incomes. Some of 
the most affected households have fairly high incomes, and some 
have low incomes. Our second reason for confidence is that trends in 
 college- going behavior were parallel before and after the law change, 
not just for students as a whole, but when we define groups who were 
more and less affected by the change in tax credits. Our third reason 
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66 Bulman and Hoxby

for confidence is that this method produces results that closely match 
the regression kink results for households in the income ranges cov-
ered by those results.

Figures 18, 19, and 20 demonstrate our point that the changes in-
duced by the AOTC were not a simple function of income. To construct 
these figures, we subtract each of the 2008 figures from Section II from 
its 2009 counterpart. This shows us the change in the tax credit avail-
able to a household with a given amount of spending on tuition, for 
each level of income. For instance, figure 19 shows the change in the tax 
credit available to a household that files jointly, that has no dependent 
other than the prospective student, and that would spend $4,000 on 
qualified tuition and fees if its child were to attend college. In zone (a) 
of the figure, we see that households with incomes up to about $35,000 
($30,000 for third and fourth year students) experience a large increase 
of about $1,000 in tax credits owing to the AOTC’s refundability. In 
zone (b), households with incomes from about $40,000 to $96,000 expe-
rience a modest increase of $500 if their student is in his first or second 
year. They experience a very large increase of $1,700 if their student is 
in his third or fourth year. In zone (c), households with incomes from 
$116,000 to about $160,000 experience a tremendous increase of $2,500 
in their tax credit regardless of the year of their student. This is because 
they are above the  phase- out range for the TCLL and HTC, but not for 
the AOTC. Finally, households in zone (d) with incomes of $180,000 and 
above experience zero change in the tax credits they could take.

Figures 18 and 20 show similar change in tax credit graphs for house-
holds who spend, respectively, $10,000 and $2,400 on tuition on fees. 
One can see that the most and least affected households are somewhat 
different than in figure 19. Indeed, there is variation in treatment not 
only as we scan the figures horizontally (across incomes), but also as 
we scan them vertically—across the second versus third year of college. 
Below, we refer to zones (a) through (d) in figures 18 through 20 so we 
encourage readers to fix them in their minds. 

In econometric terms, it is helpful to have all this variation in the loca-
tion of the most affected and least affected households because it means 
that the treatment and control groups have fairly common support, in 
terms of the income distribution. Put another way, we can compare 
high- income households who are greatly treated because they are just 
inside the top end of the new  phase- out range with other high- income 
households who experience no treatment because they are just outside 
the top end of the  phase- out range. We need not compare high- income 
households only to low- income households. Similarly, we can compare 
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Fig. 18. Change in higher education tax credits, from 2008 to 2009, for a student with 
$10,000 of qualifying tuition and fees

Fig. 19. Change in higher education tax credits, from 2008 to 2009, for a student with 
$4,000 of qualifying tuition and fees
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68 Bulman and Hoxby

 upper- middle- income households who are greatly treated because they 
are just outside of the upper limit of the old  phase- out range with house-
holds who are only modestly treated because they are just inside the 
upper limit of the old  phase- out range, and so on. 

In addition, we gain a great deal of econometric common support 
from the “vertical” differences due to the AOTC (but not the HTC) be-
ing available to third and fourth year students.

Although the variation in tax credits between 2008 and 2009 is too com-
plex to be reasonably described as  differences- in- differences, the logic 
of our empirical strategy is essentially that of  differences- in- differences. 
That is, we are simultaneously exploiting differences across cohorts 
and differences within cohorts in the tax credits that apply to them. An 
important test of such a identification strategy is whether the groups 
who are differentially treated by the law change are on parallel trends 
prior to the law change. If they are on trends that are fairly parallel, the 
method is usually reliable. If they are on diverging trends, the estimates 
may spuriously reflect the divergence in their preexisting trends.

In figures 21 through 25, we show trends in college attendance and 
other outcomes by income group, where each group is set up to be as 

Fig. 20. Change in higher education tax credits, from 2008 to 2009, for a student with 
$2,400 of qualifying tuition and fees
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The Returns to the Federal Tax Credits for Higher Education 69

close as possible to the edge of one of the zones mentioned above. Thus, 
in each figure, the panel for 19- year- olds has a group from the top of 
zone (a) ($25,000–35,000, experienced a moderate increase in credits) 
whom one would naturally compare to the bottom of zone (b) ($40,000–
50,000, experienced only a slight increase in credits). It also has a group 
from the top of zone (b) ($86,000–96,000, experienced only a slight 
change) whom one would naturally compare to the bottom of zone (c) 

Fig. 21. Attending college at all by income group and year (income groups differ in 
degree to which affected by tax credits)
Note: Panel (a): age 19; panel (b): age 23.
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($116,000–126,000, experienced an extremely large increase). It finally 
contains a group from the top of zone (c) ($150,000–160,000, experi-
enced an extremely large increase) whom one would naturally compare 
to the bottom of zone (d) ($180,000–190,000, entirely unaffected by the 
introduction of the AOTC).

In all of figures 21 through 25, the pairs whom we need to be on 
parallel trends are on parallel trends as we approach 2008, both for 

Fig. 22. Attending college at least half time by income group and year (income groups 
differ in degree to which affected by tax credits)
Note: Panel (a): age 19; panel (b): age 23.
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19- year- olds and 23- year- olds. All income groups are slightly affected 
by the business cycle, but the effects tend to be parallel. Another way 
to see the parallel trends is to group people by the change in tax credits 
that they experience if they behave as they do in the base year. That is, 
the next figure is set up to show the variation that will, through the sim-
ulated instruments, drive the estimates. For instance, for 19- year- olds, 
the groups are 0 change, a $1 to $500 increase in the simulated tax 

Fig. 23. Attending four- year college by income group and year (income groups differ 
in degree to which affected by tax credits)
Note: Panel (a): age 19; panel (b): age 23.
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credit, a $501 to $750 increase, a $751 to $900 increase, and a $901 and 
greater increase. Figure 26 shows the trends for attendance and other 
outcomes for 19- year- olds when individuals are grouped that way. The 
figure demonstrates that people who were more and less affected by the 
tax credit changes were not previously on divergent attendance trends 
prior to the introduction of the AOTC. (We can show similar figures for 
other outcomes and people of other ages.)

Fig. 24. Attending two- year college by income group and year (income groups differ 
in degree to which affected by tax credits)
Note: Panel (a): age 19; panel (b): age 23.
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Indeed, figures 21 through 26 not only show parallel trends prior to 
the AOTC. They show parallel trends right through the introduction of 
the AOTC. That is, the figures provide little evidence that people who 
experienced much larger increases in tax credit generosity had college 
outcomes that were any different as a result.

In tables 15 and 16 we formalize this finding by showing estimates 

Fig. 25. College instructional resources by income group and year (income groups dif-
fer in degree to which affected by tax credits)
Note: Panel (a): age 19; panel (b): age 23.
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of equations (6) and (7). Each regression contains a quintic polynomial 
in adjusted gross income as well as a full set of year effects.21 To maxi-
mize statistical power, we use the three years before and three years 
after the introduction of the AOTC: 2006 through 2011. However, the 
results are very similar if we use only 2008 and 2009. We show results 
for 19- year- olds and 23- year- olds. The results for individuals of age 20 
through 22 and age 24 through 26 are similar. As we have seen, older 
people are much less affected by the AOTC, so it is not worthwhile 
analyzing them.

Table 15 shows the first stage regressions in which the actual tax 
credits a person takes are regressed on her simulated instrument. There 
are multiple columns only because the individuals over whom the first 
stage is estimated varies slightly with the outcomes under study. Most 
of the coefficients for 19- year- olds are around 0.38. This suggests that, 
for every extra dollar that a student would receive as a result of the 
AOTC’s enactment if he were entirely typical of his income group, a 
student actually receives about 38 cents. This makes sense because 
the simulated instrument deliberately excludes variation in actual tax 
credits that is potentially endogenous. (That is, the coefficient on the 

Fig. 26. Outcomes of 19- year- olds by year and the degree to which they were poten-
tially affected by the introduction of the AOTC
Notes: Panel (a): attending college at all; panel (b): attending at least half time (conditional 
on attending); panel (c): attending four- year college (conditional on attending); panel (d): 
instructional resources (conditional on attending).
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simulated instrument is expected to be between 0 and 1, but well below 
1 unless all individuals act in the same way as others with the same 
income.) The crucial thing for the method is not, however, the coef-
ficient but the statistical power of the instrument. This it has in abun-
dance. The t- statistic for the coefficient on the simulated instrument is 
1,190 to 1,512 for regressions based on 19- year- olds. It is 533 to 669 for 
23- year- olds. In other words, the simulated instrument is such a strong 
predictor of actual tax credits that we can estimate the effect of the tax 
credits with precision.

Table 16 demonstrates that enacting the AOTC did not affect any 
 college- related outcome we study to a degree that is statistically sig-
nificantly different from zero. All of the t- statistics are far from con-
ventional levels of statistical significance such as 1.96. Moreover, about 
half of the coefficient estimates that are not statistically significantly 
different from zero have an unexpected sign. (For instance, the point 
estimates suggest that the tax credits make a student less likely to attend 
a four- year college or a college with generous instructional resources.) 
Thus, there is no pattern that might tempt us to interpret the statisti-
cally insignificant point estimates.

We interpret the evidence in table 16 as confirmation of figures 21 
through 26. They all suggest that the introduction of the AOTC gen-
erated very little change in college attendance or other  college- related 
outcomes.

Using the same simulated instruments method, we have generated 
separate estimates for relatively low- income households (from $10,000 
below the upper edge of zone [a] to $10,000 above the lower edge of 
zone [b]),  upper- middle- income households (from $10,000 below the 
upper edge of zone [b] to $10,000 above the lower edge of zone [c]), and 
 upper- income households (from $10,000 below the upper edge of zone 
[c] to $10,000 above the lower edge of zone [d]). Purely for reference 
(since we include all households in the analysis), these income ranges 
are, for 19- year- olds in  joint- filing households, $25,000 to $50,000, 
$86,000 to $126,000, and $150,000 to $190,000.

In these regressions that allow effects to vary with income, we find 
results that are fully consistent with those reported in tables 15 and 
16. That is, the first stage of the method is very strong: the introduc-
tion of the AOTC greatly increased tax credits taken. The second stage 
estimates consistently suggest that the tax credits have no causal ef-
fect on  college- related outcomes. Part of the reason we do not present 
these results in tables is that they are already fairly obvious in figures 21 
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through 26. The reader will observe that the two lowest income groups 
in those figures tend to track one another through the enactment of the 
AOTC. Similarly, the two middle groups track one another and the two 
highest groups track one another.

Finally, it is noteworthy that the regression kink method and simu-
lated instruments method confirm one another’s results for households 
in the vicinity of the  phase- out ranges. That is, both methods suggest 
no or very small causal effects of the tax credits on college outcomes.

VII.  Federal and Social Returns to the  
Investment in the Tax Credits

We would like to compute various rates of return on investment calcu-
lations for the tax credits. However, given that they appear to have little 
or no causal effect on  college- going, the exercise would be nugatory. 
Regardless of how we make the calculation, we will find that the US 
Treasury will recoup none of the spending on the higher education tax 
credits through higher future tax payments.

Since the tax credits cannot generate effects on other outcomes inter-
esting to the federal government (such as crime) if they do not first af-
fect educational outcomes, we will also necessarily find that the federal 
government as a whole will recoup none of the spending on the higher 
education tax credits.

Finally, education can have social returns as well as private returns. 
For instance, one person’s education may improve that of her children 
or neighbors. A more educated person may be a better civic participant. 
Nevertheless, the mechanisms for social returns all rely on a policy ac-
tually affecting education attainment in some way. Thus, regardless of 
how education generates social returns, we will necessarily find that 
society will earn a zero return on the tax credits.

In 2014, the federal government and society spent $23 billion on tax 
credits, an increase of about $15 billion or 177% since 2008 (in real dol-
lars). Since we closely study the period from 2006 onward, our findings 
can fairly confidently be interpreted as evidence that this increase in tax 
credits is unlikely to be recouped.

Because we do not have data to study the initial enactment of the tax 
credits, we can be less confident about the $8.3 billion that the federal 
government was already spending in 2008. That is, it is possible that 
this $8.3 billion has causal effects on collegiate attainment and will be 
recouped with interest. However, there is at best weak evidence in favor 
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of this possibility. Neither the regression kink estimates from 2007 nor 
Long’s estimates support this interpretation. Moreover, such an argu-
ment would have to rely on the idea that the $8.3 billion was targeted 
at precisely those households most likely to be affected—that is, those 
with incomes of $40,000 to about $93,000 in 2008. If this targeting story 
were correct, however, it would be surprising that we find no evidence 
of effects either at the lower end of this range (upper zone [a] to lower 
zone [b]) or the higher end of this range (upper zone [b] to lower zone 
[c], where simulated instrument as well as regression kink estimates are 
available). Nevertheless, we cannot rule out the possibility that the pre- 
AOTC tax credits had substantial effects on collegiate attainment right 
in the middle of this income range—$60,000 to $80,000, say. If this were 
to be the case, which seems unlikely, it would suggest that the highest 
return on investment would be attained if the federal government were 
to focus higher education tax credits on this specific income range, giv-
ing credits not much more generous than the 2008 HTC and TCLL.

Overall, we conclude that there are shaky evidential foundations for 
arguments based on the idea that the Treasury, federal government, or 
society will recoup the tax credits with interest through higher educa-
tion investments.

Of course, none of this means that the tax credits are wasted. They are 
simply a transfer from some individuals to others. If there is some way 
other than higher education in which the people who receive the transfers 
employ money in a way that is especially helpful to society or to the 
federal budget, the tax credits may be somewhat recouped through this 
other channel. However, we are not aware of clear hypotheses about 
channels other than higher education.

VIII. Discussion and Conclusions

There are at least four possible explanations for the tax credits’ meager 
effects on  college- going: the credits are offset by decreased financial aid; 
the credits are offset by increased tuition and fees; eligible individuals 
are not liquidity constrained with regard to  college- going; and the cred-
its are structured in a way that minimizes their causal impact. Consider 
these explanations in turn.

If every increase in the generosity of the higher education tax credits 
is offset by a corresponding decrease in financial aid, we would ex-
pect the credits to have few or no effects on college. The tax credits 
would serve merely as a transfer to state governments and private 
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philanthropies that would have provided the aid and can now use the 
funds for other purposes. However, we find no evidence that grants 
received by students fall when the credits rise. Thus, financial aid offset 
is very unlikely to be the reason why the tax credits have few effects on 
 college- going.

There is a long- standing hypothesis (the “Bennett Hypothesis”) that 
increased federal support for higher education (in all forms) causes tu-
ition to rise, thereby limiting the effect on  college- going. That is, the 
supply of higher education might be inelastic so that the increased fed-
eral support would trigger a price, not a quantity, response. The price 
response need not occur through individual institutions raising their 
tuition. Students could be unable to find seats at inexpensive public 
or nonprofit colleges that are supply constrained. They might enroll 
instead at for- profit schools that charge higher tuition. However, we 
do not find any evidence that the tax credits induce students to attend 
schools with higher list tuition or to pay higher tuition conditional on 
attending. Thus, our results provide no support for the Bennett Hy-
pothesis as an explanation of the tax credits’ inefficacy.

If individuals are not liquidity constrained when making college 
choices, they will exhibit approximately the same  college- going behav-
ior with or without the tax credits. The credits will simply reduce their 
borrowing or increase their saving. It may well be that households with 
incomes at or above the HTC/TCLL  phase- out range are unconstrained. 
If they are, the regression kink analysis will indicate no effects and the 
AOTC’s great rise in the location of the phase out (from $96,000–116,000 
to $160,000–180,000) will have produced no effects in the simulated 
instrument analysis. A lack of liquidity constraints is a less obvious 
explanation for the refundable AOTC’s lack of effect on low- income 
households. However, even they may be unconstrained owing to their 
being eligible for grants (most obviously the Pell Grant), work- study, 
and loans at interest rates well below what a truly private lender would 
charge.22 While the Pell Grant and federal loans cannot cover the cost of 
America’s most selective nonprofit colleges for a low- income student, 
such colleges offer generous financial aid to low- income students who 
meet their stringent academic criteria. Thus, all in all, we consider a lack 
of liquidity constraints to be plausible explanation for the tax credits’ 
inefficacy.

The structure of the tax credits may also contribute to their ineffi-
cacy. This possibility has been discussed since the debates that preceded 
the enactment of the HTC and TCLL.23 First, a household receives a 
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credit only after spending money on tuition and fees. This timing guar-
antees that credit takers are those who do not have liquidity constraints. 
Second, the tax filer gets the credit, and the filer is very often not the 
student. This would not matter if the filer and student shared unified 
liquidity constraints, but they might not. For instance, a student might 
be liquidity constrained from attending the college of his choice and 
his parents might leave him in this position, although they themselves 
are not liquidity constrained. If they get a tax credit, his parents might 
buy a more expensive car or take out a smaller mortgage. They are not 
obliged to use the money to relax the liquidity constraints affecting 
their child. Third, the tax credits may not be terribly salient at the times 
when families are making  college- going decisions. Although IRS mate-
rials on the credits are readily available, a family planning its finances 
might overlook the credits because calculating them requires a number 
of steps (see Davis 2002). Or, a family may discount the credits because 
they are uncertain—they can depend on income that has not yet been 
realized at the time when enrollment decisions are made.

Because the tax credits have always had the same basic structure 
(timing, recipient, information required for their calculation), we cannot 
readily assess whether changing the credits’ structure would change 
their efficacy. Experiments in informing people about them are ongo-
ing,24 but the structural issues may go beyond a mere lack of informa-
tion. The issues may be inherently difficult to address through the tax 
system unless filers are given some means to anticipate the credits and 
to predesignate them for college expenses. Devising such means is 
within the scope of what is practical—a sort of “advance” HTC, TCLL, 
or AOTC analogous to the Advance Earned Income Tax Credit. How-
ever, only a small share of people who were eligible for the Earned In-
come Tax Credit took it in the form of an advance, and the Advance 
Earned Income Tax Credit was eliminated in 2010 because its disadvan-
tages were seen to outweigh its advantages.25

Recall that at least some proponents of the higher education tax cred-
its suggested that they were simply intended as a  middle- class tax cut. 
To this point, we saw in tables 3 through 12 that most of the tax expen-
ditures associated with the credits do go to  middle- income households. 
This is less true now, with the AOTC, than it was in 1999 through 2008. 
Nevertheless,  middle- income households remain the key recipients of 
the tax expenditures.

It is far beyond the scope of this paper to evaluate the incidence or 
efficiency of the higher education tax credits if we view them purely as 
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 middle- class tax cuts, setting aside their links to education investments. 
However, it is useful to make two points on the tax credits purely as  
tax cuts.

First, the tax credits raise marginal tax rates by as much as 12.5 to 25 
percentage points in the  phase- out ranges. These are potentially im-
portant marginal rate increases. On the other hand, the credits lower 
marginal tax rates for households whose credits are limited by their 
taxes due. We can see from figures 1 through 6 that these households 
tend to be in the 15% tax bracket. Nevertheless, over quite a wide region 
of the income distribution (especially under the AOTC), the credits do 
not affect marginal tax rates but only average tax rates. Thus, anyone in-
vestigating whether the credits change taxable income (labor supply) of 
 middle- income households should focus on the minority of households 
whose marginal tax rates are affected.

Second, the tax credits interact with state and local support for higher 
education in a manner that generates horizontal differences in the tax 
cuts for  middle- income households who exhibit essentially the same 
behavior. For instance, consider a state or locality that collects consid-
erable sales tax revenue and uses it to subsidize tuition at its public 
postsecondary institutions. Its families would not pay much tuition 
because they have already paid “up front” through sales taxes. They 
would receive smaller federal tax credits than families with identical 
incomes who live in areas where public institutions have the same total 
resources but where state and local governments choose to subsidize 
tuition less by taxes collected up front. This may seem like a contrived 
example, but it is not. State and local policies dominate tuition setting in 
the United States, and states differ greatly in the extent to which they 
subsidize tuition through state and local taxes (Long 2004a). Since the 
federal government is inevitably a minor player in higher education 
relative to the states, it may not be possible to design horizontally equi-
table tax cuts through the means of higher education tax credits.
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Appendix

Appendix Table 1
College Assessment Taking and Scores by Household Income (19-  and 20- Year- Olds in 
2008)

Household 
Income 
Category  

Took any College 
Assessment (ACT, 
SAT, or PSAT) (%)  

Average 
Math Score 
(SAT Scale)  

Average 
Verbal Score 
(SAT Scale)

0–10k 35.0 458 452
10–20k 35.4 436 429
20–30k 39.0 444 437
30–40k 43.1 457 451
40–50k 47.5 470 466
50–60k 51.6 481 476
60–70k 54.6 489 484
70–80k 58.7 496 491
80–90k 63.1 503 497
90–100k 67.6 510 503
100–110k 72.8 516 509
110–120k 74.4 522 514
120–130k 75.9 527 518
130–140k 80.3 533 523
140–150k 82.5 538 528
150–160k 83.3 542 532
160–170k 85.7 546 535
170–180k 87.2 550 539
180–190k 89.9 553 541
190–200k  89.9  556  544

Notes: Individuals who were 19 or 20 years old in 2008 are associated with the 2008 in-
come of the filer of whom they were a dependent at the age of 17. All scores are converted 
to the SAT© scale.
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Notes

The opinions expressed in this paper are those of the authors alone and do not neces-
sarily represent the views of the Internal Revenue Service or the US Treasury Depart-
ment. This work is a component of a larger project examining the effects of federal tax 
and other expenditures that affect higher education. Selected, de- identified data were 
accessed through contract TIR- NO- 12- P- 00378 with the Statistics of Income (SOI) Division 
at the US Internal Revenue Service. The authors gratefully acknowledge the help of Barry 
W. Johnson of the Statistics of Income Division, Internal Revenue Service. The authors 
also gratefully acknowledge comments from Jeffrey Brown, James Poterba, Martin Feld-
stein, Nicholas Turner, Gerald Auten, and Adam Cole. For acknowledgments, sources of 
research support, and disclosure of the authors’ material financial relationships, if any, 
please see http://www.nber.org/chapters/c13465.ack.

1. Turner estimates a reduced form, whereas we estimate by instrumental variables. 
While time- series and  cross- sectional variation in eligibility drives the estimates in both 
cases, only the instrumental variables results will deliver coefficients of the correct mag-
nitudes.

2. Turner assigns each student to the maximum tax credit for which she would be 
eligible if she enrolled in college and had tuition spending equal to or greater than the 
relevant credit’s spending limit. This is the best available procedure given his data.

3. The HTC and TCLL have had their parameters adjusted multiple times to account 
for inflation. In 1997, the HTC was 100% of the first $1,000 and 50% of the second $1,000. 
Because the HTC has been effectively suspended since the 2009 introduction of the 
AOTC, the tuition and fee numbers in this paragraph reflect the HTC parameters in 2008. 
However, the  phase- out range for the HTC is the same as that for the TCLL so we know 
where the HTC would phase out—were it in effect—in 2009 and after. If the AOTC ex-
pires in 2017, as planned under current legislation, the HTC will resume with tuition and 
fee parameters that take account of inflation between 2008 and 2017. 

4. Between 1998 and 2002, the TCLL was equal to 20% of the first $5,000 of expendi-
tures on qualifying tuition and fees. 

5. It was extended to 2012 by the Tax Relief, Unemployment Insurance Reauthoriza-
tion, and Job Creation Act of 2010.

6. The legislation (Public Law 111–5, section 1004) states: “(6) Portion of Credit Made 
Refundable.—40 percent of so much of the credit allowed under subsection (a) as is at-
tributable to the Hope Scholarship Credit (determined after application of paragraph (4) 
and without regard to this paragraph and section 26(a)(2) or paragraph (5), as the case 
may be) shall be treated as a credit allowable under subpart C (and not allowed under subsec-
tion (a)). The phrase we have italicized is the crucial part.

7. William J. Clinton: “Remarks at the Princeton University Commencement Ceremony 
in Princeton, New Jersey,” June 4, 1996. Online by Gerhard Peters and John T. Woolley, 
The American Presidency Project. http://www.presidency.ucsb.edu/ws/?pid=52906.

8. Barack Obama, “Remarks in Bettendorf, Iowa: ‘Reclaiming the American Dream,’” 
November 7, 2007. Posted online by Gerhard Peters and John T. Woolley, The American 
Presidency Project. http://www.presidency.ucsb.edu/ws/?pid=77019. 

9. The proceeds of the investments are eventually consumed, so all income is even-
tually taxed. A practical classic on fundamental tax reform is Bradford (1984). See 
Stantcheva (2014) for an optimal tax analysis using the most modern methods.

10. We can show the average nonrefundable credit per student in all households that 
contain a 19-  or 20- year- old claimant. We can alternatively show the average nonrefund-
able credit for 19-  and 20- year- olds who are the only students in their households for 
whom a credit is claimed. The first calculation matches aggregate data, but includes cred-
its not just for 19-  and 20- year- olds but for students who are 21 to 23 years old. The older 
students tend to be eligible only for the TCLL, but the breakdown between the HTC 
and TCLL by student is not reported. Therefore, there is some advantage to the second 
calculation which, though not fully representative, excludes older dependent students. 
We did the calculation both ways and found that they were so similar that we show only 
the first version. 

11. This pattern is reversed for very high- achieving students. For them, the most 
 resource- rich institutions charge them the lowest tuition and fees. See Hoxby and Avery 
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(2013). However, the patterns for these very high- achieving students are largely irrelevant 
to the distribution of tax credits: the very high achieving make up only a small share of 
total potential students.

12. We record a student as having taken a college assessment if he or she took the 
SAT©, ACT©, or PSAT©. In some states and some school districts, nearly all students take 
one of these of tests owing to universal test- taking policies. In other states, students elect 
to take one of these tests. It is rare, however, for a student to enter any selective college 
in the United States without taking a college assessment. Students with no assessment 
scores are typically restricted to enrolling in two- year institutions and “open enrollment” 
or nonselective four- year institutions. Of course, some students who take no assessment 
exam would have proved to be college ready had they been forced to take one. However, 
almost no students who would score very well on a college assessment fail to take one. 
For evidence on these points, see Bulman (2012) and Klasik (2013).

13. We have verified this statement but do not show the data for reasons of concise-
ness. The results are available from the authors.

14. For older students, we do not show a version of tables 5 and 8—that is, a table in 
which we use the economic definition of refundability. This is because young, indepen-
dent filers owe so few taxes that the legislative and economic versions of the refundable 
credit are very similar. 

15. For conciseness, we show certain  outcome- income relationships for 2011 only. 
However, they are available from the authors for all outcomes in all years.

16. We do not mean that the estimated coefficients do not change. We expect them to 
change with the year and the individuals’ age because the credit formula that applies 
changes with year and age. Rather, we mean that the estimated coefficients are always 
close to what we expect based on the formula that applies.

17. We do not show estimates for kinks at which there is insufficiently dense data. For 
instance, there are insufficient independent, young filers at the upper edge of the single 
and joint  phase- out ranges.

18. Interestingly, we independently devised essentially the same permutation test after 
examining our initial regression kink results. However, Ganong and Jäger (2014) wrote 
up the permutation test first and their paper contains numerous useful results on issues 
we did not explore.

19. Notice that the bandwidth of 3,000 around each of these placebos never overlaps 
an actual kink.

20. For each potential student cohort (those who are 19 in 2008, say), we divide their 
filers’ income in each year into 300 quantiles for married filers and 300 quantiles for single 
filers. We then find the mean of each qualifying variable for each quantile. We use these 
means to construct the simulated instrument for the tax credits by running them through 
the credit formula that apply in each year. A student is assigned to a quantile based on his 
filer’s income when he is 17. After that, the filer’s qualifying variables are made to evolve 
with those of his quantile. This excludes all possibility of endogeneity. We choose 300 
quantiles because it puts about 5,000 households in each quantile—enough households 
to generate precise measures of their average behavior. Additional details are available 
from the authors.

21. The results are very similar if we use polynomials from a cubic upwards.
22. We mean a private lender who accounted for borrowing risk and had no govern-

ment guarantee to help enforce repayment.
23. See, for instance, Lederman (1997), Hoxby (1998), Davis (2002), Long (2004b), Dy-

narski and Scott- Clayton (2006), Kane (1997), Maag and Rohaly (2007), and Turner (2011). 
24. The source is the authors’ personal communication with the researchers.
25. See General Accounting Office (2007).
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