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Limited Means, Limited Options: College Remains Unaffordable for Many Americans
To better understand the nature and scope of inequities in
college affordability, tailored net price data can be used to
identify trends across schools for different types of students.
IHEP analyzed more than 2,000 colleges’ net prices for this
project, using Lumina Foundation’s Affordability Benchmark
as a guide for what typical 21st-century students should be
expected to pay for college.1 The research report that is based
on this first-of-its-kind analysis highlights just how unaffordable college has become for many Americans, and it explores
recommendations to address issues of institutional cost and
financial aid policy that negatively affect college access and
completion. This accompanying technical appendix serves to
provide additional insight into the methodological details
behind the research.
Research Concept
There are three key components to the research behind
Limited Means, Limited Options:
• Profiles of 10 theoretical 21st-century students, representing
a diversity of backgrounds, derived from nationally representative data.
• Lumina Foundation’s Affordability Benchmark, used to
calculate individual affordability thresholds for each student.
• Net price data from over 2,000 colleges, customized to fit
each student using institutions’ net price calculators (NPCs).
College costs go beyond tuition and are more complex than
“sticker price.” The U.S. Department of Education’s Integrated
Postsecondary Education Data System (IPEDS) features
aggregate net price figures,2 but NPCs, which colleges are
required to post on their websites,3 currently provide the best
available cost estimates for individual students with different
backgrounds and financial circumstances. Using NPC data in
this analysis allowed for variation beyond income categories
among students, and offered a way to examine college affordability for a diversity of college-going Americans. Additionally,
while college affordability discussions often lack a guidepost
for what “affordable” truly means, Lumina’s Affordability
Benchmark provided a simple, reasonable, and equitable
measure of what should be affordable for students representing different family sizes and income levels.
Student Profiles
IHEP’s research team created 10 theoretical students, for the
purpose of running each student’s profile through thousands
of net price calculators simultaneously. Each of these theoretical students possesses a series of economic, demographic,
and academic characteristics based on nationally representative data. These individual attributes provided answers to the
wide range of questions that appear in colleges’ net price
calculators. They also represent a broad array of college
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21st-century college students. To complement the Affordability
Benchmark, the student profiles assume the following:
• All students in the analysis are about to begin their first year
of college, and are ultimately seeking a four-year bachelor’s
degree. Students who begin at two-year institutions are
assumed to transfer to a four-year institution after two years
of study. While the price and cost of two-year colleges and
four-year colleges tend to differ on average, the Benchmark
assumes that students will earn a four-year degree. This
analysis employs a yearly average for each student’s affordability threshold.
• All students will be attending college full-time. Full-time
students are more likely to complete a degree program
on-time than students who attend part-time,4 prices and financial aid availability differ for part-time students compared to
full-time students, and the Affordability Benchmark assumes
that students will attend full-time.
• Dependent students live on campus, if their college offers
on-campus housing. Otherwise, the student lives off-campus
but not with family. All of the independent students live offcampus but not with family.
• All students are eligible for in-state tuition at public colleges
and universities in every state, so the reader should assume
that public tuition will be higher for out-of-state students.
None of the students, however, are eligible for in-district
tuition at public colleges or universities.
• None of the students use military or veteran’s benefits.
Of the 10 students, half are financially dependent and half are
independent. Each of the five dependent students represents a
different income quintile, as derived from the 2012 follow-up to
the National Postsecondary Student Aid Study (NPSAS:12).
Among independent students in NPSAS, approximately 40
percent are single without dependents, while around 30 percent
are unmarried with dependents and 20 percent are married with
dependents.5 At the same time, the income distribution for independent students is quite narrow compared to that of dependents (the incomes of approximately 80 percent of independent
students fall into the bottom two quintiles of the dependent
income distribution).6 With household characteristics and
income distribution in mind, we chose to model two of our independent students as representing the bottom quintile and two
as representing the fourth quintile—one single without dependents and one single with dependents for each—in addition to
one married student with dependents from the middle quintile.
We also used NPSAS data to answer questions about other
student characteristics, including age, household size, number
of siblings, and parent education level. Additionally, grade
point average (GPA) estimates by income for dependent
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students came from the 2009 High School Longitudinal Study
(HSLS:09), and data on assets, investments, net worth, and
homeownership came from the 2013 editions of the Survey of
Consumer Finances (SCF) and the American Housing Survey
(AHS). Retirement contributions were based on 2014 data
from Vanguard and the Center for Retirement Research at
Boston College. We completed forms from the Internal
Revenue Service (IRS) the Department of Education using
these figures to calculate the tax information and Expected
Family Contribution (EFC) for each theoretical student. Finally,
we set affordability thresholds for each student according to
Lumina’s Affordability Benchmark, as described in the
research report. Selected key attributes of the students can be
found in Tables 2 and 3 on pages 3 and 4 of this appendix.
Net Price Calculators
For these analyses, College Abacus converted their publicuse web tool into an analytic research tool that could calculate
thousands of net prices simultaneously. After preparing
answers to NPC questions for each student, we could use the
College Abacus tool to generate net price data tailored specifically to these individuals. Because of the broad coverage of
institutions, there were over 500 questions to answer about
standardized test scores, athletic participation, parents’ net
worth, and other factors, as seen in Table 1. Approximately
half the questions were about intended academic major and
over 20 percent of the questions that we classified as “personal
information” were about some type of alumni affiliation.
The way in which institutions go beyond the minimum net
price calculator requirements to tweak their formulas yields
incredible variability, which poses a problem for students
trying to compare their options. College Abacus has a database of nearly 2,000 possible net price calculator questions,
which is due in part to the slight differences in how each question is asked between NPCs. Additional research showed that
some institutions even produce different net price results for
the same student, depending on whether they use EFC or
more detailed information. Colleges also vary in how current
their net prices are. While College Abacus was not able to
provide information on how recent colleges’ data were, manual
data checks for randomly selected colleges revealed that
different schools can provide net prices for different years.

The output included components of cost—tuition and fees,
room and board, books and supplies, transportation and other
expenses—as well as total cost of attendance (CoA), in addition to total grand aid and net price for each student by institution. College Abacus set all public institutions to produce
in-state tuition figures by matching each student’s residency
to the institution’s state, and included the selected living
arrangement designation in the data output. They were also
able to include Office of Postsecondary Education identifiers
(OPEIDs) for some institutions, which assisted in matching
additional information (such as sector and degree-granting
status) from IPEDS.
Sample Colleges
As outlined in the research report, not all U.S. colleges were
included in the sample—over 500 block College Abacus from
accessing their net price calculators, and over 1,600 colleges
were eliminated from the sample because their data proved to
be unreliable. Some of the institutions included in the initial
output appeared to report zero-values for CoA or for one or
more components of cost. Others reported negative net prices,
or reported a net price that did not match the appropriate costminus-grants formula. Nine even reported conflicting total cost
figures for different student profiles.
4,735
-769
-824
-39
-1,102
2,001

Initial output
Calculator error or access blocked
One or more cost figure was not positive, the total did not match sum
of components, or the total cost was not consistent across students
Net price did not match total cost less grant aid, or net price was
negative
Not two-year or above, undergraduate-serving, or Title
IV-participating; or a duplicate
Final sample

Any of these could have been the result of data entry or
computational errors, and many of them followed no discernible trend. One of the more troubling patterns to emerge,
however, was for non-residential campuses to report a zerovalue for room and board cost. While not required to provide
estimates for students living at home or with family, colleges
are required to provide reasonable estimates for food and
housing if students are living on their own off-campus. Because
expenses such as these represent a substantial component of

Table 1. Net price calculator questions among sample colleges
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Type of question

Number

Proportion

Types of characteristics included

Academic background

61

10.6%

Grades, SAT/ACT scores, high-school attendance, scholarship eligibility

College intentions

299

51.9%

Intended major/program, campus/college, extracurricular activities

Finances

111

19.3%

Student/parent income, assets, taxes, benefits

Personal information

105

18.2%

Household composition, religion, veteran status, alumni affiliation

TOTAL

576

100%
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college costs—in some cases greater than tuition and fees—
we removed institutions that reported zero-values for cost
components from the sample.
Using matched data from IPEDS, we were able to further limit
the sample to two-year or above, degree-granting, Title
IV-participating institutions that serve undergraduate students.
Our final sample included 2,001 colleges. Table 4 provides a
breakdown of institutions in our sample by sector. The sample
is slightly more representative of public colleges than private
colleges, with the greatest proportion being public two-year.
We attribute the slight underrepresentation of private colleges,
compared with the IPEDS universe, to the fact that private

colleges comprised the vast majority of institutions blocking
College Abacus (around 52 percent of blocking schools were
nonprofit two-year or above and 35 percent were for-profit twoyear or above).
Additional Affordability Models
In an effort to further examine methods that students are using
in an attempt to overcome the lack of affordable college
options (i.e., borrowing) and ways to address larger issues of
cost and aid (e.g., increased grant aid and free tuition/fees),
we modeled different adjustments to the net prices in the
sample, to see how they would affect the affordability landscape for each of the 10 students. The results are outlined in

Table 2. Selected key characteristics of the five independent students.
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Anthony

Traval

Aneesa

Jin Sook

Mohammed

Source

Notes

Age

28

28

28

28

28

NPSAS:12

Median age by dependency status and attendance
intensity.7

Marital status

Single

Single

Single

Single

Married

NPSAS:12

Based on distributions of dependency status and
marital status by attendance intensity and age.8

Number of dependents

0

0

2

2

2

NPSAS:12

Median number of dependent children by attendance
intensity, age, dependency, and marital status.9

Household size

1

1

3

3

4

NPSAS:12

Derived from number of dependents and marital
status.

Household college
students

1

1

1

1

1

NPSAS:12

Median family in college by attendance intensity, age,
dependency status, and marital status.10

High-school GPA

3.0

3.1

3.1

3.2

3.2

NPSAS:12

Derived from mean high-school GPA by attendance
intensity, age, income quintile, dependency, and
marital status.11

ACT composite

21

19

19

19

24

NPSAS:12

Median ACT composite score by attendance intensity,
age, income quintile, dependency, and marital
status.12

SAT reading

480

460

470

490

510

NPSAS:12

Median SAT reading score by attendance intensity,
age, income quintile, dependency, and marital
status.13

SAT math

520

460

460

420

580

NPSAS:12

Median SAT math score by attendance intensity, age,
income quintile, dependency, and marital status.14

Student/spouse annual
earnings/AGI

$2,706

$30,388

$2,130

$33,639

$20,719

NPSAS:12

Mean AGI by attendance intensity, age, income
quintile, dependency, and marital status.15

Household with SNAP/
FRPL benefits

Yes

No

Yes

Yes

Yes

FNS 2016

According to USDA eligibility criteria.16

Student/spouse tax form

1040EZ

1040EZ

1040A

1040A

1040A

2015 1040/A/EZ

According to IRS filing requirements.17

Student/spouse taxes paid

$0

$2,550

$0

$0

$0

2015 1040/A/EZ

According to manual completion of 2015 federal tax
forms.18

Student/spouse tax credits

$0

$0

$0

$0

$0

2015 1040/A/EZ

According to manual completion of 2015 federal tax
forms.19

Student/spouse retirement
contributions

$0

$912

$0

$1,009

$0

Vanguard 2014

Based on 6% of income (U.S. average contribution,
not including average employer match) for household
over median U.S. income; 3% of income for
household less than median but above $30,000.20

Student/spouse savings

$0

$1,100

$0

$2,000

$900

SCF 2013 Table 6

Derived from median transaction account balance by
income category.21

Student/spouse
investments

$0

$0

$0

$0

$0

SCF 2013 Table 6

Derived from median stocks and pooled investment
funds amounts, based on distribution by income
category.22

Student/spouse
homeowner

No

No

No

No

No

AHS 2013

Based on distribution of ownership by income
category.23

EFC

$0

$7,017

$0

$0

$0

2016–17 EFC

According to manual completion of 2016–17 FAFSA
and EFC worksheet.24

Affordability threshold

$3,625

$5,282

$3,625

$3,625

$3,625

Lumina Foundation

Calculated according to Lumina’s Affordability
Benchmark.25
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Table 3. Selected key characteristics of the five dependent students.
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Sonja

Hakim

Ava

Sergio

Maria

Source

Notes

Age

18

18

18

18

18

NPSAS:12

Median age at start of postsecondary education by dependency and
attendance intensity.26

Parent marital status

Single

Married

Married

Married

Married

NPSAS:12

Median of parent marital status by dependency status, attendance
intensity, income quintile, and age at start of postsecondary.27

Parent 1 education

High school

Associate’s

Some
college

Some
college

Bachelor’s

NPSAS:12

Median of mother’s highest education level by dependency status,
attendance intensity, income quintile, and age at start of postsecondary.28

Parent 2 education

n/a

High school

Associate’s

Some
college

Bachelor’s

NPSAS:12

Median of father’s highest education by dependency status, attendance
intensity, income quintile, and age at start of postsecondary.29

High-school GPA

2.9

3.0

3.2

3.4

3.5

HSLS:09

Mean weighted GPA by postsecondary attendance intensity and family
income category.30

ACT composite

18

21

22

23

24

NPSAS:12

Median ACT composite score by dependency status, attendance intensity,
income quintile, age at start of postsecondary, and parent marital status.31

SAT reading

440

500

510

520

550

NPSAS:12

Median SAT reading score by dependency status, attendance intensity,
income quintile, age at start of postsecondary, and parent marital status.32

SAT math

430

500

520

530

560

NPSAS:12

Median SAT math score by dependency status, attendance intensity,
income quintile, age at start of postsecondary, and parent marital status.33

Household college
students

1

1

1

1

2

NPSAS:12

Median family in college by dependency status, attendance intensity,
income quintile, age at start of postsecondary, and parent marital status.34

Household size

3

4

4

4

4

NPSAS:12

Median family size by dependency status, attendance intensity, income
quintile, age at start of postsecondary, and parent marital status.35

Number of siblings

1

1

1

1

1

NPSAS:12

Derived from household size and parent marital status.

Siblings in college

0

0

0

0

1

NPSAS:12

Based on number of siblings and household college students.

Parent annual earnings/
AGI

$12,491

$35,910

$69,000

$105,405

$162,995

NPSAS:12

Mean AGI by attendance intensity, dependency status, income quintile,
age at start of postsecondary, parent marital status, and family size.36

Household with SNAP/
FRPL benefits

Yes

Yes

No

No

No

FNS 2016

According to USDA eligibility criteria.37

Parent tax form

1040A

1040A

1040A

1040

1040

2015 1040/A/EZ

According to IRS filing requirements.38

Parent taxes paid

$0

$0

$4,141

$10,794

$25,186

2015 1040/A/EZ

According to manual completion of 2015 federal tax forms.39

Parent tax credits

$5,990

$3,441

$0

$0

$0

2015 1040/A/EZ

According to manual completion of 2015 federal tax forms.40

Parent retirement
contributions

$0

$1,077

$4,140

$6,324

$9,780

Vanguard 2014

Based on 6% of income (U.S. average contribution, not including average
employer match) for household over median U.S. income; 3% of income
for household less than median but above $30,000.41

Parent savings

$600

$2,200

$4,900

$10,150

$32,250

SCF 2013
Table 6

Derived from median transaction account balance by income category.42

Parent investments

$0

$0

$0

$15,250

$227,600

SCF 2013
Table 6

Derived from median stocks and pooled investment funds amounts,
based on distribution by income category.43

Parent homeowner

No

No

Yes

Yes

Yes

AHS 2013

Based on distribution of ownership by income category.44

Home purchase

n/a

n/a

2005

2006

2007

AHS 2013

Based on distribution of purchase category by income category.45

Home price

n/a

n/a

$150,000

$200,000

$300,000

AHS 2013

Based on distribution of price category by income category.46

Home value

n/a

n/a

$200,000

$200,000

$300,000

AHS 2013

Based on distribution of value category by income category.47

EFC

$0

$2,017

$9,361

$21,747

$53,839

2016–17 EFC

According to manual completion of 2016–17 FAFSA and EFC worksheet.48

Affordability threshold

$3,625

$3,625

$8,725

$17,826

$32,224

Lumina
Foundation

Calculated according to Lumina’s Affordability Benchmark.49
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the research report, with detailed notes, and further description of the methodology follows below.
Stafford Loans
First, we subtracted Subsidized Stafford and Unsubsidized Stafford estimates from net price amounts according to each
student’s eligibility for Stafford Loans. Subsidized Stafford is
calculated according the student’s remaining financial need—
which is the difference between: a) net price minus EFC, and b)
total cost of attendance at a given institution—up to the
maximum Subsidized Stafford amount for first-year undergraduates.50 For 2016–17, the maximum limit for Subsidized Stafford
was $3,500.51 Next, Unsubsidized Stafford met any remaining
financial need,52 up to the college’s CoA or the overall Stafford
Loan limit, whichever came first. The maximum limit on Stafford
Loans for 2016–17 was $5,500 for dependent students and
$9,500 for independent students.53 The calculations in our analysis account for each college’s CoA, each student’s eligibility,
and the different Stafford Loan limits. All students received
Subsidized Stafford for at least one school, and all students
received Unsubsidized Stafford for at least one school, as well.
The low- and moderate-income students were much more likely
to be eligible for Subsidized Stafford but were only very slightly
more likely to be eligible for Unsubsidized Stafford than the
higher-income students (Sergio and Maria).

Table 4. Sample colleges by sector.

5

Number

Proportion

Private for-profit

405

20.2%

Private nonprofit

497

24.8%

Public, 2-year

717

35.8%

Public, 4-year or above

382

19.1%

TOTAL

2001

100.0%

Doubling the maximum Pell Grant
The Office of Federal Student Aid calculates Pell Grant amounts
for full-time undergraduate students, using approximations of
the student’s EFC up to the maximum award,54 which was
$5,815 for 2016–17.55 Doubling this amount to $11,630 not only
increases the award amount for eligible students but also
increases eligibility for the award—as the limit increases, so
does the maximum EFC that can be subtracted from the
maximum award. In our analysis, students who were estimated
to have received a 2016–17 award received double that award
while those who had not received Pell still did not, with two
exceptions—both students Traval and Ava were not estimated
to have been eligible for Pell when the maximum award was
$5,815, but they did receive Pell when the maximum was
doubled to $11,630. To model a doubling of Pell, we calculated
both an estimate of how much Pell the student should receive
for 2016–17 as well as how much they would receive if the
maximum limit for the award were doubled. We then subtracted
the amount of the student’s new Pell award from each college’s
net price, but we added back the estimated 2016–17 award in
order to avoid double-counting the different awards.
Last-dollar free-college
The last-dollar free-college model in our analysis demonstrates
the limited impact last-dollar free-college models have on college
affordability for low- and moderate-income students. To calculate
last-dollar, the tuition and fees figure for each college was
subtracted from the CoA for the public colleges (approximately
55 percent of the sample), and any grant aid beyond the tuition
and fees amount was deducted from the remaining costs—with
the assumption in mind that colleges would not simply rescind
the additional grant aid after tuition and fees had been fully
covered by federal and state aid. It is worth noting that these
calculations eliminate both tuition and fees because the net price
data did not distinguish between the two, which means the small
benefit provided to the low- and moderate-income students in
our analysis is still likely overstated in the model.
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Glossary of Key Terms
Cost of attendance (CoA):
CoA is the official total cost to attend a given college. For the
purpose of federal reporting, CoA is applicable to first-time,
full-time undergraduate students. Tuition and fees, room and
board, books and supplies, transportation and other costs
comprise CoA. At public colleges, CoA is based on in-state
tuition costs. The official definition is part of the Higher Education Act of 1965 (HEA), as amended.
Degree-granting institution:
Postsecondary institutions can offer many different kinds of
credentials. Some have career-oriented vocational programs
that offer certificates. Most traditional U.S. colleges offer at least
associate’s degrees or bachelor’s degrees, usually as part of
two-year or four-year programs, respectively. A degree-granting
institution awards these undergraduate or graduate credentials,
while non-degree-granting institutions do not.
Dependency status:
All postsecondary students are classified as either financially
dependent or independent. Dependent students are usually
students younger than 24 who live with parents, guardians, or
persons who support them financially and claim them on their
taxes. Independent students are on their own financially, often
older, and may have dependents of their own. Grant aid can
be awarded according to different policies for dependent and
independent students, as is the case with Stafford Loan limits.
Dependent students are also more likely to live in a traditional
on-campus college residence, whereas independent students
often have their own housing arrangements, which can result
in different college costs. Additionally, NPCs account for the
finances of dependent students’ parents in addition to the
student’s own finances.
Expected family contribution (EFC):
EFC is the product of a formula that is supposed to determine
how much a student or family should pay for a postsecondary
education, although it rarely functions that way in practice. EFC is
calculated using income, assets, benefits, and tax information
normally provided by students and families via the FAFSA. Many
colleges use EFC to calculate aid, and FSA uses it to calculate
eligibility for federal aid such as Pell Grants and Stafford Loans.
Financial need:
Financial need, as defined by FSA, is the difference between a
student’s estimated grant aid, their EFC, and the remaining
CoA at a given college. Determination of financial need is critical in calculating aid amounts and eligibility for federal student
aid programs, such as the Stafford Loan program.
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Free Application for Federal Student Aid (FAFSA):
The FAFSA is the document—available on paper or online—
that students and families must complete in order to obtain
eligibility for federal financial aid. The form becomes available
the fall prior to when the student plans to enroll in college, in
October, and can be submitted up until June. Students indicate the college to which they want to send their information
for aid eligibility. The form primarily relies on IRS tax information from two years prior.
Grant aid:
Grant aid is any financial aid offered to a prospective or current
college student that, unlike a loan, does not need to be paid
back. Subtracting a student’s grant aid from a given college’s
CoA yields the net price for the student to attend that college.
Grant aid can be need-based or non-need-based (sometimes
called merit-based) or some combination of the two. Most
“scholarships” have some non-need/merit-based component
to their eligibility criteria.
Net price:
Net price is an estimate of the cost to attend a given college
after grant aid has been subtracted from the CoA. As with
CoA, the average net price figures reported to the federal Integrated Postsecondary Education Data System (IPEDS) are
applicable to first-time, full-time undergraduate students. Net
price calculators (NPCs) however, allow students to calculate
individualized estimates.
Net price calculator (NPC):
NPCs are web-based tools that produce personalized estimates of net price for a given college, based on the questions
the NPC asks and information the student provides—questions about academic background, personal or family finances,
enrollment intentions, and more. All institutions that participate
in Title IV financial aid programs are required to post an NPC
on their website.
Office of Federal Student Aid (FSA):
FSA administers and monitors the distribution of student aid
funds for the Department of Education. As such, FSA maintains all of the functions related to calculating students’ EFCs,
updating the FAFSA and processing the forms, as well as
administering the Pell Grant program, the Stafford Loan
program, and other Title IV programs.
Pell Grants:
Pell Grants are federal grants offered to the lowest-income
students. Pell awards are capped at a maximum amount each
year, and the amount of aid awarded a student is determined
by subtracting an approximation of the student’s EFC from the
maximum award amount. The maximum Pell award was
$5,815 for 2016–17 and $5,920 for 2017–18.
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Sector:
Because colleges offer different programs and postsecondary
credentials, they are often grouped by level as two-year, less
than two-year, or four-year and above. There are also three
different types of institutional control—public colleges are
primarily funded and operated by a state, for-profit colleges
are private business that operate to generate profit for their
shareholders or owners, and nonprofit colleges are private
organizations that are not-for-profit organizations. The sector
of an institution usually denotes both level and control (e.g.,
public two-year or nonprofit four-year).
Stafford Loans:
Stafford Loans are a form of federal student aid that can only
be used to cover costs associated with college and must be
paid back. They generally offer lower interest rates for student
borrowers than other types of loans, they often feature benefits

7

such as forbearance or deferment for those experiencing
financial hardship, and in some cases they may be forgiven for
students who go on to a career in public service. All Stafford
Loans are serviced by private companies but backed by the
federal government. For Subsidized Stafford Loans, the
government essentially pays any accrued interest while the
student borrower is in college.
Title IV:
Title IV is the part of HEA that outlines federal student aid
programs that allow dollars to flow to students through institutions of higher learning. Pell Grants, Stafford Loans, and
Federal Work-Study are all governed by Title IV. In order to
gain access to Title IV funding for their students, colleges must
meet other standards outlined in HEA, such as seeking and
maintain postsecondary accreditation.
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