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Executive Summary
In the United States, the cost of higher education has become an acute problem for many families. The
cost limits opportunity, keeping entire segments of the population from receiving the benefits of a
postsecondary education. In order to significantly increase educational attainment rates, the cost of
higher education for students and their families must be addressed in new and systemic ways. In 2014,
Lumina Foundation organized an effort to generate new ideas for approaches to student financial aid. As
part of this effort, the State Higher Education Executive Officers (SHEEO) proposed a federal-state
student financial aid partnership. Other organizations and researchers proposed other models and, once
each of the proposals had been considered, Lumina produced their recommendations regarding an
affordability benchmark which they titled The Rule of 10.
Under the proposed SHEEO model, federal funds would match any additional funding the states
provided to support low-income students, with the goal of each state eventually meeting an
affordability threshold of students devoting no more than 10% of their discretionary income toward
student loan repayment. The Lumina Rule of 10 affordability benchmark argues that students and their
families should pay no more for college than the family savings that can be generated through 10% of
discretionary income for the 10 years prior to the student’s enrollment (which may be little to nothing
for low-income students) plus the earnings from working 10 hours a week while in school. This
benchmark creates a time horizon for paying for college and integrates reasonable thresholds for
different family income levels.
In this paper we reexamine the original SHEEO model, update the data and analyses, revise some of the
basic assumptions, and extend our analyses to part-time and adult students. We also present and cost
out the Lumina Rule of 10 affordability model. Our high-level results include:


In order for each state to meet the affordability threshold of the revised SHEEO model (students
devote no more than 10% of their discretionary income toward student loan repayment) in the
fourth year of implementation, the total cost nationally is projected to be just under $12 billion
for full-time, first-time traditional students (with the cost estimated to be $4 billion, half from
states and half from the federal government, in the first year).



Extending the revised SHEEO model to part-time and adult students is estimated to cost an
additional $21.8 billion nationally to meet the affordability threshold (again, with half covered
by the states and half covered by the federal government).



Nationally, to meet Lumina’s affordability threshold1, it is estimated to cost almost $11 billion
per year for full-time, traditional-age students.

Shown graphically, Table 1 includes the estimated costs to meet both affordability thresholds for each of
the targeted student groups in the final year of our estimates.

1

Family savings of 10% discretionary income for 10 years plus student income from working while in school.
Therefore, the threshold differs by family income and by state.
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Our estimates reveal a larger cost for non-traditional students than for traditional students. Clearly,
more needs to be done. While we do not expect that the entire gap can be met all at once, states and
the federal government ought to reevaluate their financial aid requirements. Are they unnecessarily
restricting access for part-time and adult students? This is particularly problematic as non-traditional
students are a growing population of postsecondary students, without whose success in postsecondary
education our country cannot remain competitive and meet its educational attainment goals. This point
is manifest in the fact that, in our estimates, there are more than double the number of part-time and
adult students than full-time, first-time students.
While the costs shown here are significant, they appear more feasible when the state share is isolated
and compared to overall state educational appropriations and if the costs are spread out over multiple
years. If we focus only on the state portion (50%) of the cost of meeting the SHEEO affordability
threshold and spread that cost over four years, it would require a 2% increase in total state educational
appropriations per year over the four years, on average, to meet the costs for traditional students. To
meet the cost for all students, it would require a 5% increase each year for four years. These increases
are not insignificant and vary by state, but may be manageable for many states.
The models discussed here are presented as starting points for broader discussions on how to better
target resources to make college more affordable for students with documented financial need. We
conclude that, while the models presented here assume a federal-state partnership, states need not
wait for the federal government to act on addressing affordability and improving student success.
Students are responsible for paying that price now, and for many the cost is too high. Each state will
need to approach increasing student access and success in a way that reflects its state population and
budgets. However, as our estimates reveal, nearly every state must do more to ensure affordability, and
with each passing year more and more students are being priced out of postsecondary education. For
their sake, and for the sake of the states’ own future well-being, states need to act.
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Introduction
If states are to achieve their postsecondary education attainment goals they must take direct and
immediate action to address the equity gaps between underserved populations and upper-income white
and Asian students (who are succeeding at higher rates). One necessary step in closing these gaps is to
make college affordable to low-income individuals. Reducing these gaps and increasing educational
attainment generally, is both a moral imperative and an economic imperative. Not only is earning a
postsecondary credential essential for individual economic vitality, it is also necessary to the economic
vitality of our states and our nation. As Steve Murdock (2015), demographer and former director of the
U.S. Census Bureau, has said, the economic prosperity of the entire nation hinges on reducing these
gaps, since reducing them is the single greatest way for us to drive economic growth and if progress is
not made our economy will suffer. In that regard, the federal-state partnerships for college affordability
we review in this white paper could properly be termed partnerships for the future of America. The need
to address college affordability is that important.
This white paper, written with support from Lumina Foundation as an update to SHEEO’s 2014 Moving
the Needle report,” (Carlson & Zaback, 2014)2 examines innovative policies to improve college
affordability for students from families in the two lowest income quintiles, using updated data and
analyses. The policies examined here update the data from SHEEO’s original proposed partnership
between willing states and the federal government to direct funds from both states and the federal
government toward reducing net price for lower-income students. Under this federal-state partnership,
the federal funds would match any additional funding the states provide to low-income students. In this
paper we also take the analyses beyond the scope of the original report by exploring what it may cost to
extend such a partnership to include two of the fastest growing populations in postsecondary
education—part-time and adult students—in response to an acknowledged criticism of the original 2014
proposal which focused exclusively on traditional age, full-time students.
As articulated in Moving the Needle, existing grant aid programs do not provide sufficient support to
allow a great number of students with documented need to cover the full cost of higher education.
Therefore, many low-income individuals never enroll in college and or have a difficult time remaining
enrolled because they must work, some full time, and are unable to devote themselves to full-time
study. Research has shown this to be the case. College costs have a significant negative impact on the
likelihood of potential students enrolling in college and on both timely college completion and on the
likelihood of completing college at all. This is particularly the case for low-income students (e.g., Bowen,
Chingos, & McPherson, 2009).
Focusing on the varying contexts of individual states, we discuss and cost out two proposed state and
federal partnership proposals for college affordability. We reexamine our original 2014 model, updating
some of the assumptions with newly available data, and examine a model proposed by Lumina
Foundation. While our model explored here is based on a partnership between states and the federal
government, the primary responsibility for funding public higher education and helping ensure
affordability and student success lies with the states. State leaders may choose to act independently of
the federal government to address affordability challenges and to focus financial aid on those students
who most need it. The need and urgency are great: states must address this fundamental barrier to
2

The 2014 report is available here:
http://www.sheeo.org/sites/default/files/publications/Moving_the_Needle_041414.pdf
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student success in order to make progress towards the attainment goals that so many of them have
established as necessary for the future well-being of their citizens (Matthews, 2016).
In the sections that follow we will first present data on the current costs of higher education for fulltime, part-time, and adult students at 2-year and 4-year public institutions. Second, we present our
revised federal-state partnership model and the Lumina Rule of 10 model, discussing and comparing
their construction and basic assumptions. We also cost out our revised SHEEO model and the Lumina
model for each of the states and nationally. We then present national figures on what it would cost to
extend the SHEEO model to part-time and adult students. Finally, we end by discussing how states might
approach increasing their educational appropriations in order to meet the SHEEO affordability
threshold.
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Section 1. The Costs of Higher Education
Student loan debt and the cost of higher education in the United States have received considerable
attention in the popular media and in the academic literature. The price of higher education has grown
faster than the cost of health insurance, prescription drugs, and family income (The College Board, 2016;
Bureau of Labor Statistics, 2017). While, on average, top earners have experienced significant income
growth over the last several decades, middle- and lower-income earners have not experienced
comparable growth (Stone, Trisi, Sherman, & Horton, 2016). The combination of these two trends has
resulted in an increasingly large gap between the cost of college and a family’s ability to pay for college.
Not surprisingly, both college participation and attainment rates are considerably higher for students in
the highest income quartile compared with those in the lowest income quartile (Bailey & Dynarski, 2011;
Belley & Lochner, 2007). Researchers further found that low-income students are less likely to enroll in
college even when controlling for student achievement (Hoxby & Avery, 2012; Bowen, Chingos, &
McPherson, 2009). This is concerning for many reasons including that future earnings are clearly
associated with educational attainment. Over a lifetime, the average difference between a high school
and college graduate’s wages is $1 million (Carnevale, Cheah, & Hanson, 2015). And the impacts
reverberate across generations, as children from higher-income families, and those whose parents went
to college, are significantly more likely to attend and graduate from college (Putnam, 2015).
In Figure 1, we take the average net price3 as a percent of the median income within each of the lowest
four income quintiles. As this figure shows, those who come from families earning $15,000 (median
income of the bottom income quintile) experience a disproportionately larger burden in paying for
college, with net price making up as much as 69% of their annual income.

3

Net price is calculated by subtracting the average amount of federal, state/local government, and/or institutional
grant and scholarship aid from the total cost of attendance using IPEDS 2013-2014 Average Net Price by Income
Quintile and Total Price for In-State Students (weighted by living situation).
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However, these national data obscure the significant state-to-state variance in what we call the college
cost burden. For example, in Figures 2 and 3, we show a 240% difference between the highest (New
Hampshire) and lowest (Mississippi) states in average net price as a percent of income for students
attending 2-year institutions from households making $30,000 (median income of those families of four
in the first two income quintiles). For students attending a 4-year institution, there is a 121% difference
between the highest and lowest states (New Hampshire and Alaska). See Appendix A for tables detailing
the average cost of attendance, net price, and percent of cost of attendance covered by aid for the first
four family income quintiles by state for 2-year and 4-year institutions separately.
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Income data from the Integrated Postsecondary Education Data System (IPEDS) do not allow us to
analyze the cost burden for part-time and adult students by income across the states. However,
nationally representative data from the National Postsecondary Student Aid Study, administered by the
U.S. Department of Education, allow us to explore these issues at a national level. As seen in Figure 4,
net price is a significant burden for both part-time and full-time students from families of four making
$30,000 (midpoint for such families at or below 200% of Federal Poverty).

10

As our original report argued, to increase student progress and completion and meet state and national
attainment goals, financial assistance must be targeted at students not now completing degrees. Most
critically, policymakers and others concerned with educational attainment must focus on students who
are academically able but who fail to pursue and complete postsecondary education because they
believe it is financially out of reach. As the cost of attendance increases, lower-income students at all
levels of ability are much less likely to aspire to college and less likely to enroll at all (Destin & Oyserman,
2009; Leslie & Brinkman 1988). For example, the most recent data from the National Education
Longitudinal Survey (NELS, 2013) show that the lowest academically performing high school students
from the highest income quartile have the same probability of attending college as the highest
academically performing students from the lowest income quartile.
Further, lower-income students, even academically high- achieving low-income students, are less likely
to complete college. NELS data reveal that the highest-scoring students from the bottom quartile are
now less likely to earn a college degree than the lowest-performing students from the highest income
quartile (Putnam, 2015). These lower-income students and their families may find higher education to
be unaffordable, may need to work while in college and provide assistance to their families, may lack a
clear understanding of the types of aid available, and may suffer from “sticker shock” when presented
with the price of attending college (Kane, 1995; McPherson & Schapiro, 1998). Lower-income students
need assurance of their ability to afford postsecondary education and, once enrolled, need predictable
and transparent costs and adequate financial assistance to remain enrolled. These data have been
understood for a number of years, yet little progress has been made in closing gaps among lower- and
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higher-income individuals. SHEEO put forth one strategy for reducing net price for the lower-income
students in 2014 and this white paper updates and improves upon that strategy and examines Lumina’s
model of postsecondary affordability.

Section 2. Strategies to Address Affordability
In recent years, a number of organizations recommended federal-state partnerships that primarily
encouraged states to invest additional funds in their higher education institutions. Most of the proposals
did not explicitly help additional lower-income students enroll. In 2014, Lumina Foundation supported a
series of papers that explored what new affordability models might look like. These papers were
released at the 2014 Lumina Ideas Summit in Washington, D.C. SHEEO’s Moving the Needle was one of
those papers 4. Following the Summit, Lumina produced their recommendations regarding an
affordability benchmark (The Rule of 10). In this section we discuss both SHEEO’s updated federal-state
partnership for affordability and Lumina’s Rule of 10 and provide cost estimates for each.

SHEEO’s federal-state matching grant program:
In its 2014 report, SHEEO proposed a federal-state matching framework designed to reduce net price for
lower-income students and encourage states to focus on policies that ensure greater completion
(Carlson & Zaback, 2014). Our proposal built on existing financial aid allocations from all sources in each
state. It was designed to encourage states (in part, through federal matching dollars) to target additional
funding to need-based financial aid programs and to reduce net price for students from lower-income
families. The proposal focused primarily on reducing net price for students falling within the two lower
income quintiles (those students within 200% of the poverty threshold).
We proposed to use existing policies to define affordability. The model was forward looking; meaning
that it was, in part, indexed to students’ likely future earnings, reflecting the benefits of earning their
college degrees. The income based repayment plans utilized by the Department of Education for loan
debt provided a reasonable threshold for affordability. The theory behind these plans is that students
can reasonably afford to pay a portion of their discretionary income toward student loan repayment.
Our previous formula utilized 15% of discretionary income. However, 10% has become a more
commonly discussed norm for income-based repayment plans and is the percentage utilized by Lumina
in its model. Therefore, we have adjusted our model to utilize 10% of discretionary income5.
Following SHEEO’s original model, we used this formula to calculate a state threshold, using median
income for workers (in each state) with the appropriate degree level and the Federal Poverty threshold
to estimate average discretionary income, and calculated what a reasonable total loan threshold would
be if a person were to pay that amount over 10 years following graduation. The revised SHEEO model
determines an affordable net price for each sector in each state. The model assumes that after earning a
degree, students, with an income exceeding 150% of the Federal Poverty threshold for a family of three,
can afford to pay 10% of their income toward student loans. For additional details on our methodology
and model assumptions see Appendix B.
4

http://www.sheeo.org/resources/publications/moving-needle-how-financial-aid-policies-can-help-states-meetstudent
5
We also calculate program costs using 15% and include those figures in the Appendix Table A-12.
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The Lumina Rule of 10: 10 percent for 10 years + 10 hours of work
The Lumina Rule of 10 affordability benchmark6 argues that students and their families should pay no
more for college than the family savings that can be generated through 10% of discretionary income for
10 years prior to their enrollment (which may be little to nothing for low-income students), plus the
earnings from working 10 hours a week while in school. The benchmark creates a time horizon for
paying for college and integrates reasonable thresholds for different family income levels. The
affordability benchmark is calculated based on the assumption that individuals and families making
more than 200% of the poverty rate can afford to save 10% of their discretionary income. This line also
serves as an income exclusion, so that no one is expected to save until they reach at least 200% of the
poverty level (the 2016, 200% of the poverty rate is $23,760 for a single person and $48,600 for a family
of four, as used in our model). Under the Lumina benchmark, students are expected to work an average
of 10 hours per week while in school, or 500 hours per year, and contribute those earnings toward the
cost of education. For example, ten hours of work at federal minimum wage ($7.25) would be $3,625
annually or $14,500 over the course of a degree that takes four years to complete. This amount would
be available to help cover the full costs of college while enrolled, including living expenses.

Comparing the Models
In Table 2 we compare the specific requirements and basic assumptions of each model. As the table
shows, there are significant differences between the two models. SHEEO’s income-based repayment
model is forward looking and is connected to students’ future earnings, reflecting the benefits of
earning their college degree. Lumina’s model accounts for students’ work during college, while SHEEO’s
does not. Likewise, Lumina’s model uses 200% of the Federal Poverty level for a family of four as the
family savings threshold and SHEEO’s model applies a 150% of poverty threshold for a family of three,
meaning that those families in the second income quintile are expected to contribute something toward
the cost of their student’s education under the SHEEO model. Both models assume that 10% of
discretionary income will go toward higher education.

6

For more details on the Lumina model see: https://www.luminafoundation.org/files/resources/affordability-benchmark-1.pdf
and the methodology and model assumptions employed in costing out Lumina’s model, see Appendix B.
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Costing out the SHEEO and Lumina Models
In Table 3 we estimate the state-by-state costs associated with reducing college costs for students in the
lowest two income quintiles. As a change from our original report, we employ likely college-going rates
for all students and likely retention rates for students in the bottom two income quintiles (Beginning
Postsecondary Students (BPS) 04:09 survey). We use likely college-going rates for all students because
these rates have traditionally been higher than those for low-income students. We anticipate that a
financial aid model like we are proposing would incentivize more low-income students to enroll in
college, thereby bringing their rates closer to those of all students.7 In this updated model we attempt to
approximate more closely the anticipated actual access and progression rates to more accurately
estimate the potential costs. The revised college-going, retention, and completion rate assumptions are
presented and discussed in Appendix B.8
Further, we extend our previous analysis by calculating the projected costs associated with each state
meeting the SHEEO affordability threshold. In the prior iteration, we modeled the cost to reduce net
price for students in the bottom two income quintiles by $4,000. In order for each state to actually meet
the threshold, the cost is significantly higher (as shown in Table 3) than simply reducing the cost by
$4,000, as assumed in our original analyses (see: Carlson & Zaback, 2014, Table 2). Also, as noted earlier,
we now use 10% of discretionary income as our affordability threshold. 9 In the fourth year, the total
cost nationally is projected to be just under $12 billion for all states to meet the affordability threshold,
up from $4 billion in the first year.
7

For projected state enrollment rates see Table A-11 in the appendix.
The first report utilized an aspirational model in that it assumed that 60 % of students would attend college, and
100 % would retain and complete. It also only modeled the cost to reduce net price for students in the bottom two
income quintiles by $4,000. For an updated version of the original 2014 model, see Appendix Table A-5.
9
We calculate program costs using 15% of discretionary income and include those figures in the Appendix Table A10.
8
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As seen in Table 4, under the Lumina model, the costs are projected to be similar (though slightly less) to
those projected for the SHEEO model. Nationally, to meet Lumina’s affordability threshold10, it is
estimated to cost almost $11 billion in year four.
The state and national figures obscure the actual increase needed per-student for states to meet the
affordability thresholds. In Figure 5 we show the per-student additional investment needed for states to
meet SHEEO’s threshold. For the students from families earning $30,000 (median income for families
from the two lowest income quintiles), the U.S. average is a $5,174 increase. However, the costs are
estimated to be as little as $260 for Alaska and $2,825 for California, to as high as $11,490 for New
Hampshire (an extreme outlier) and $7,955 for Vermont, the state needing the second highest
investment.
For the Lumina affordability model (see Figure 6), the national average increase is estimated to be
$4,457, with California having the lowest estimated increase at $1,094 and New Hampshire again
needing the largest increase of $11,951 (Pennsylvania is estimated as needing the second largest
increase of $7,613).

10

Family savings of 10% discretionary income for 10 years plus student income from working while in school.
Therefore, the threshold differs by family income and by state.
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Section 3. Part-Time and Adult Students
Between 2004 and 2014 part-time student enrollments grew by 17% and enrollments of students age 25
and over increased by 16% (NCES, 2016). Students over the age of 25 now comprise 40% of
undergraduate students in postsecondary education (Taliaferro & Duke-Benfield, 2016). These trends
are expected to continue and are likely to increase. While SHEEO’s original affordability model was
focused on full-time students and encouraging full-time enrollment, we recognize that not all students
will be able to enroll full-time but nonetheless face significant costs barriers. Similarly, adult students
face unique and significant challenges in earing a postsecondary degree.
While our model and cost estimates (including those above) included only first-time students who were
enrolled full time, this was primarily due to data constraints. IPEDS only include first-time, full-time
students in their income brackets. In this section, we extend our analyses to part-time and adult
students using data from a representative federal survey of postsecondary students. While the data do
not allow for state breakouts, we are able to generate national estimates. We include additional details
on our data and methods in Appendix B.
As Table 5 shows, part time and adult students face significant cost burdens. This is particularly true for
those students who come from families in the bottom two income quintiles, where net price can be as
high as $15,785 for full time adults in the second income quintile attending 4-year institutions.

In Table 6 we show the per-student reduction in net price the nation would need to make to meet
SHEEO’s affordability threshold. As the table shows, significant per-student reductions in net price
would need to be achieved for part-time and adult students. This is particularly true for part-time adult
students from the lowest income quintile attending 4-year institutions, where a $12,321 reduction is
needed to the yearly net price in order to meet the SHEEO affordability threshold for those students.

20

Nationally, in order to extend SHEEO’s model to reduce net price for part-time and adult students to
meet the SHEEO affordability threshold, it is estimated to cost an additional $21.8 billion per year (see
Table 7). These cost estimates are not directly comparable to the previous cost estimates for the fulltime first-time students. These estimates are not cohort-based, but rather they include all
undergraduates based on current enrollment and predicted change in enrollment. Therefore, Table 7
shows the yearly cost to fund all enrolled students in each group for that year. A major factor driving the
cost is the fact that there are more than double the number of students in these estimates (4.6 million)
than are included in the earlier estimates for traditional students. Further, these estimates reveal a
larger unmet need on the part of part-time and adult students. These students often do not qualify for
traditional financial aid programs from the federal government and from states. Better data is needed to
more fully understand the cost barriers facing these students and new financial models are needed if we
are going to help non-traditional students gain access to and succeed in postsecondary education.
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Section 4. What it Will Take
It will be challenging for states to meet their affordability thresholds. State budgets are tight and will
likely not loosen any time soon. However, the challenge becomes more feasible if approached gradually
and collaboratively as a federal-state partnership. Total state educational appropriations to higher
education were $77 billion nationally in 2016 (SHEEO, 2016). As seen in Table 8, if we focus only on the
state portion of the cost of meeting the SHEEO affordability threshold and spread that cost over four
years, it would require a 2% increase in total state educational appropriations per year over the four
years, on average, to meet the costs for traditional students. To meet the cost for all students, it would
require a 5% increase each year for four years. These increases are not insignificant, and will vary by
state, but they may be manageable in many states.

The additional funding needed, however, does vary significantly by state. Figure 7 compares the total
cost (combined state and federal shares) for states to meet the SHEEO affordability threshold for
traditional students (first-time full-time) to total state educational appropriations. In Pennsylvania, the
cost would make up 41% of existing state appropriations (that cost would be split evenly between states
and the federal government). Covering the state share would place a significant burden on
Pennsylvania’s budget and may require more than a four-year roll out. However, in a number of other
states, the increase would be insignificant relative to existing state appropriations and may therefore be
accomplished in less than four years. For detailed state-by-state estimates, see Table A-12 in the
Appendix.

22
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Conclusions
Both of the models discussed here were presented as starting points for broader discussion on how to
better target resources to make college more affordable for students with documented financial need.
In doing so, we have provided an initial calculation of what the state-by-state costs of both the revised
SHEEO model and Lumina model might be. Further, these models highlight a reasonable cost obligation
for students pursuing postsecondary education and their potential savings relative to their average
existing college cost burdens. We recognize that there are other factors related to student access and
degree attainment that must be explored to identify and minimize any negative unintended
consequences and better improve student success. However, the models explored here ought to serve
as a starting point for conversations and potential policy approaches regarding affordability and the
distribution of postsecondary costs, with the ultimate goal of producing postsecondary systems that are
accessible and affordable.
Our estimates reveal a larger cost for non-traditional students than for traditional students. Clearly,
more needs to be done. While we do not expect that the entire cost gap can be met all at once, states
and the federal government ought to reevaluate their financial aid requirements. Are they unnecessarily
restricting access for part-time and adult students? This is particularly problematic as non-traditional
students are a growing population of postsecondary students, without whose success in postsecondary
education our country cannot remain competitive and meet its educational attainment goals. This point
is manifest in the fact that, in our estimates, there are more than double the number of part-time and
adult students than full-time first-time students.
The models and cost estimates may help policymakers consider how they might approach increasing
affordability in their states. However, these analyses can serve only as a starting point for discussion
because they are limited by the availability of relevant data. Our state-by-state analyses include only
first-time full-time students and required that we make a number of assumptions to arrive at our
estimates because of the limitations of the IPEDS data and the lack of a better data source. Likewise, our
part-time and adult student analyses include only national estimates based on a random sample of
students, and similarly required that we make a number of assumptions in order to provide reasonable
cost figures for these students. Better data are needed. In our federal system, where the primary
responsibility for postsecondary education is given to the states, but where the federal government
nonetheless plays an important role in helping provide affordable access, we need solid state-level and
national data. These data need to allow disaggregation by income bands for adult part-time and fulltime students, at a minimum. One effort that may provide better data for these types of analyses is the
U.S. Department of Education’s goal of collecting representative samples of students from each state in
their NPSAS surveys.
Even if states adopt one of these models, they must monitor effects and make adjustments to ensure
that students can afford to attend and complete. Policies, programs, and strategies, once implemented,
must be evaluated and (if necessary) altered. Such policy evaluation and revision should be done on a
regular basis, with a goal of improving college access and success, particularly for low-income and other
underrepresented students, and to avoid any negative unintended consequences.
The final conclusion is one that we provided in the introduction: states need not wait for the federal
government to act on increasing affordability and improving student success. The primary responsibility
is with the states. Students bear the cost burden now, and for many the cost is too high. This means
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many students are losing opportunities and states are losing the benefits that come with higher levels of
educational attainment. Each state will need to approach increasing student access and success in a way
that reflects its state population and budgets. However, as our estimates reveal, nearly every state must
do more to ensure affordability. With each passing year, more and more students are being priced out
of postsecondary education. For their sake, for the well-being of the states, and for the sake of our
country, states need to act.
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Appendix B – Methodology
This paper reviews models for a federal-state partnership that are designed to encourage states and
institutions to make college affordable for students in lower income quartiles through a matching grant
program. The models explored in this paper are based on the theory that cost is a primary barrier to
student success and reducing student cost should be a priority for state and federal policy makers. In
order to develop cost estimates for the models we had to utilize available data from a variety of sources
and base our estimates on a series of assumptions. In this section we provide additional details on our
data and model assumptions.
Data and Assumptions
The models use two common cost measures collected at the institutional level in Integrated
Postsecondary Education Data System (IPEDS): total cost of attendance and net price. Total cost of
attendance incorporates tuition, fees and living expenses (which vary for on-campus students, offcampus students living with family, and off-campus students living without family). An average cost of
attendance for each state was calculated by weighting the cost of attendance based on institution and
the distribution of the student’s living situation. This assumes that low-income students have the same
living situation distribution as all students. Average net price is a measure of how much students actually
pay after grants and scholarships. Average net price is collected for all students receiving Title IV, broken
down into five income bands. This analysis focuses on the costs for students in the $0-$30,000 and
$30,001-$48,000 income bands.
To estimate the costs of the programs, the model used high school graduation projections from the
Western Interstate Commission for Higher Education (2016). The first iteration of Moving the Needle
used an aspirational model that tied in with Lumina’s goal of 60% completion. In this update, we use a
“likely student progress” model for our calculations in the narrative and include the aspirational model
in the Appendix.
The “likely” model used in this report starts with the same projections of high school graduates and
calculates enrollment by sector using the immediate 2-year and 4-year college participation rates for instate high school graduates from the IPEDS Fall 2014 Residency and Migration file. These rates vary by
state; the national average has 28.3% enrolling at 2-year institutions and another 25.5% enrolling at 4year institutions. These college-going rates were multiplied by the total number of students under 200%
of the poverty threshold using the U.S. Census Bureau’s three-year poverty estimates for children under
18. We use likely college-going rates for all students because these rates have traditionally been higher
than those for low-income students. We anticipate that a financial aid model like we are proposing
would incentivize more low-income students to enroll in college, thereby bring their rates closer to
those of all students.
Graduation and student progression rates are based on calculations using the Beginning Postsecondary
Students (BPS) 04:09 survey for in-state full-time students at public institutions up to 200% of the
poverty line. Fifteen percent at 2-year institutions dropped out each year, while 21% attained a
certificate or associate’s degree within three years (the model does not support 2-year students beyond
three years). Seven percent of students at 4-year institutions dropped out each year, while 34% attained
a bachelor’s degree within five years.
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The aspirational model (included in the Appendix) starts with the WICHE projected high school
graduates (public and private) through 2021. This model assumes that 60% of high school graduates will
matriculate to a 2- or 4-year institution within the state. Sixty percent was chosen because it is
approximately the national average for all income bands and it corresponds with Lumina Foundation’s
completion goal. We then estimated the total number of students under 200% of the poverty line using
the U.S. Census Bureau’s 200%, 3-year poverty estimates for children under 18. To distribute students
across sector we utilized estimates from the National Center for Higher Education Management Systems
(NCHEMS) done for Lumina Foundation to help them identify what states must do to reach the 60%
completion goal. Based on these estimates we assumed 45% of students would enroll in the 2-year
sector or below and 55% would enroll in the 4-year sector. The aspirational model assumes 100%
student retention and 100% on-time graduation for all students.
To calculate the affordability threshold the model uses an Income Based Repayment (IBR) formula. To
estimate the current loan amounts in each state, this model uses the State Median Income based on
level of education from the American Community Survey for potential income after graduation. The
model also uses 150% of poverty for a family of three, which is $30,240 according to the most recent
numbers from the U.S. Census Bureau.
IBR Payment = 0.10 * (State Median Income – $30,240)
Note: Our previous formula utilized 15% of discretionary income. However, 10% is quickly becoming the
norm for income-based repayment plans and is the percentage utilized by Lumina in their model, and so
accordingly, we adjusted our model to utilize 10% of discretionary income.
The calculated IBR payment was utilized to determine the reasonable size of a 10-year loan at that
payment rate:
Maximum loan using IBR standards = IBR Payment * 10 years
This figure was then compared to an estimate of how much students were likely to take out in loans
based on their net price, if they covered the remaining net price through loans and it took them five
years to graduate from a 4-year institution and three years to graduate from a 2-year institution.
SHEEO affordability threshold = maximum loan using IBR standards

Lumina Methods
To calculate the affordability threshold based on Lumina’s Rule of 10, the expected family savings is
added to a student’s potential work contribution. In this paper, family savings is calculated using the
median income in each quintile. Unlike the SHEEO affordability model, the Lumina model uses 200% of
poverty for a family of four, which is $48,600 according to the most recent estimates. Families are
expected to save 10% of their discretionary income for 10 years:
Total family savings = 0.10 * (Family Income – 200% of Federal Poverty for a
family of 4) * 10 years
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The Lumina model also assumes that students can work at least 10 hours per week while enrolled, or
500 per year for three or five years. In this paper, we assumed that students would earn state minimum
wage:
Total student work contribution = State minimum wage * 500 hours * years
enrolled (3 or 5)
The possible family and student contribution was then compared to current costs assuming the student
and family together cover their remaining net price for the five years they are expected to take to
graduate from a 4-year institution and three years to graduate from a 2-year institution.
For each state in which the student and family contribution was less than the current estimated cost, a
per-year funding gap was calculated for each income band. The Lumina model was extended to include
the first four income quintiles to show how family income influences ability to pay.
Lumina affordability threshold = total family savings + state minimum wage
Part-time and Adult Students’ Data and Methods
Our exploration of part-time and adult student data was limited by data availability. NPSAS 2012
provided national estimates for student budget (cost of attendance) and net price by adjusted gross
income (AGI). We defined adult students as those students who were independent and age 25 or above.
Part-time students were enrolled in six credits. NPSAS 2012 was also used for a distribution of part-time
and adult student enrollment across income quintiles.
We based our enrollment on IPEDS Fall 2014 enrollment for part-time students under age 25, part-time
students over age 25, and full-time students over age 25. Projections through 2021 came from the IPEDS
2015 Digest of Education Statistics, using Table 303.40 which shows projected change in enrollment.
Estimated costs did not assume a federal-state match because state data was unavailable. Part-time
students were given half of the grant awarded to full-time students. Retention and graduation data
were not available for low-income students in these groups, so full enrollment was used to calculate the
estimated costs instead of the roll-out cohort model used in the traditional student analysis.
The SHEEO affordability model for non-traditional students was constructed using the same
assumptions as the original model for full-time students, but we did assume that part-time students
would take twice as long to complete their degrees (six and ten years, respectively).
Unexplored Consequences
It is important to note that the models and frameworks discussion presented here is a starting point for
a deeper conversation about how a model like this may work to help reduce costs and encourage better
completion. There are a number of assumptions built into the models that could be improved and there
are a number of complex issues that should be examined in greater detail. Among these, are:


Fully considering institutional incentives and responses: We need to examine how the models
may impact an institution’s admissions and financial aid decisions if implemented and ensure
the program builds in the proper infrastructure to encourage institutional responses that
support access and increased affordability.
 Impact of living cost variations: The primary models currently employ IPEDS cost of attendance
figures primarily because those same figures are also utilized to define a family’s expected
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contribution to college. We do, however, note that these costs are not consistent across
institutions; in fact, it is not uncommon to see institutions within the same metropolitan area
have significantly different costs. Institutions use many different models and motivations to set
these costs and the full impact they have on net price should be considered (see: Kelchen,
Goldrick-Rab, & Hosch, 2017).
 Impact of assumptions in the models: Many of the assumptions made in these models are
unlikely to hold with program implementation. More testing should be done on these
assumptions before a model is fully formed.
 Impact on students in upper quintiles: Finally, we want to ensure we fully consider the
implications of these policies on affordability for all students including those in the higher
income quintiles who will not necessarily benefit from a state match.
The models put forth in this paper provide new ways for us to consider a state-federal matching
program that directs resources to the students who need additional aid the most. The models continue
to need rigorous testing and development but we believe they offer a new way for us to look at how the
federal government, states, institutions, and students all work together to improve postsecondary
attainment in this nation.
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