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ABSTRACT
This paper presents alternative forecasts of future trends in the “affordability” of higher
education. In presenting simulations of future college prices, student aid, and family income,
we consider the effects of variation in economic growth, governmental support, and costs of
providing higher education. Two principal findings are (1) that the higher education sector is
highly vulnerable to persistent weak performance of the economy and (2) that under a variety
of circumstances the relative affordability of private four-year institutions compared to public
four-year and two-year institutions is likely to decline.

I. Introduction
The purpose of this paper is to present alternative forecasts of future trends in the
“affordability” of higher education. Our principal objectives are: (1) to present a series of
forecasts for key cost ratios over the next twenty years that represent a range of plausible
variation in the higher education environment and (2) through comparing these forecasts, to
determine the significance of particular cost determinants by contrasting the results of different
assumptions about their rates of increase. By identifying key variables and considering factors
that are likely to influence them, we can offer some judgments about which of these forecasts are
more likely to be realized.
What a particular student can afford will depend on whether or not we consider the
resources of the student’s parents in judging ability to pay. The traditional view in the U. S.
(unlike some European countries) is that parents should be expected to pay for their children’s
education at least in the years immediately after high school (Johnstone, 1986). But this notion of
parental responsibility does not extend readily to the increasing fraction of adult students who are
no longer considered “dependent” on their parents. This paper will adhere to the standard
assumption in the U. S. that parents are assumed to have a responsibility to contribute to the costs
of the education of their children of traditional college age. Our focus throughout is on full-time
attendance by students of traditional college age.
In presenting simulations of future college prices, student aid, and family income, we
emphasize the multiple interdependencies among the variables to be forecast. Inflation plainly
affects both family income and college costs; trends in economic growth affect family income as
well as the ability and willingness of governments to subsidize higher education. Trends in
institutional costs, non-tuition educational revenues, and student aid from federal and other
sources all affect trends in future net prices. We have developed simple models elucidating these
relationships which help us to identify the crucial variables that are likely to influence the future
affordability of college.
Section II describes the simulation model and presents the projection results. Section III
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focuses on concerns about future affordability that are implied by our simulation results. Section
IV concludes.

II. Model and Results
Our simulation model works from initial conditions that we set based on recent data and
assumed rates of growth in those conditions. Any simulation model has imbedded in it certain
relationships among the variables and we have tried to create a model that is simple yet captures
the main forces at work. In formulating a model of cost determination, we work from the
following accounting identity: institutions’ educational costs per student equal the sum of tuition
revenue (gross of student aid) per student and non-tuition educational revenues per student.1 We
then project educational costs and non-tuition educational revenues separately, and therefore
calculate tuition charges as the residual. Our model assumes that “costs of attendance” (from the
student’s point of view) are equal to the sum of living costs (which we assume will stay constant in
real terms) and gross tuition charges (via the residual calculation mentioned above). We project
separately per student values for federal student aid grants, other student aid grants, and loans,
and we use these projected values in the calculation of price net of grants and a net price figure
which treats the subsidy value of loans as half the award amount.2
In developing our projections, we establish different initial conditions and growth rates
for each of three post-secondary education sectors: public 2-year colleges, public 4-year colleges
and universities, and private 4-year colleges and universities.33 In calculating living costs, we
treat students attending public 2-year colleges as commuters, while those attending 4-year
institutions are considered to be residents. Thus, for all students, board and transportation costs
are included in living costs but room charges are applied only to 4-year students.
For comparative purposes we project family incomes for students at these categories of
institutions, with initial conditions in each sector set equal to the inflation-adjusted median
income of families of freshman students attending that institution type in a recent year. In our
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projections we track the ratio of net price to family income and the ratio of gross tuition to
educational costs. This allows us to forecast two key variables - the burden borne by families and
the degree of tuition dependency.
We used a variety of data sources in setting the initial conditions for each variable
described above. We relied on the most recent available data found in the College Board’s Annual
Survey of Colleges (College Board (1988)), Trends in Student Aid (Lewis (I988)), and College Cost
Book (College Board (1989)), the Department of Education’s HEGIS files, and data from the
American Freshman Survey, and adjusted those values to correspond to the 1989-90 academic
year.4
We establish a baseline for real rates of growth in each of our variables using data from
the 1978-85 period.55 All variables are expressed on a per full-time-equivalent enrollment basis.
The baseline rates of growth are used to provide a baseline scenario over the period 1991
(referring to the academic year 1990-91) to 2010. This baseline is computed simply by applying
1978-85 growth rates to each of the variables discussed in the preceding paragraph, and stepping
the calculation forward one year at a time. It is important to note that our baseline scenario
assumes a continuation of the recent past, rather than representing our “best guess” of the future.
This recent period is of special interest because it has involved exceptionally high rates of growth
in real tuition charges. If we were to try to establish such a “best guess” formulation, it would
most plausibly be based on a considerably longer time period.

Alternative scenarios examine

the consequences of various divergences from these recent growth rates.
In each set of scenarios, we hold the values of variables that are not the focus of attention
to their baseline trends. Specifically, we examine the results of three broad categories of
variation. The first category (Group A) isolates the effect of varying rates of growth of federal
aid support. Scenario Al assumes no real growth in federal aid support; scenario A2 assumes
growth at an annual real rate of 4%; scenario A3 assumes a 2% annual real decline in support.
Group B varies the performance of the economy. Bl assumes strong economic growth, with
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median family income increasing at an annual real rate of 2.5% and non-tuition revenues growing
at a rate of 1 percentage point above the recent growth rate. B2 assumes weak economic growth,
with median family income constant in real terms (this continues the recent trend), and nontuition revenues growing at a rate of 1 percentage point below the recent growth rate. Note that
we assume trends in real cost growth at higher education institutions are unaffected by the overall
performance of the economy. Finally, group C examines the effects of various educational
cost/institutional aid combinations. Cl and C2 assume a high rate of cost increase equal to 1
percentage point above the recent trend. Cl assumes that institutional aid (institutional aid is the
bulk of the “other grants” category in our tables) increases at the recent high rates of real annual
growth while C2 assumes no real growth in institutional aid. C3 and C4 assume a low rate of cost
increase equal to 1 percentage point below the recent trend. The assumed growth rates for
institutional aid for C3 and C4 correspond to those in Cl and C2. Thus, C3 presents a low cost
growth/high aid growth scenario while C4 presents a low cost/low aid scenario.
We report annual results through 2000, and the years 2005 and 2010. (Obviously, point
forecasts for 2010 should not be taken at all seriously. The purpose of extending the projection
period is to make trend differences more apparent.)
We begin by examining the baseline projection. The initial conditions and recent growth
rates that underlie this projection are reported in the first page of Table 1. [TABLE 1 ABOUT
HERE] The growth rates in our variables over the period 1978-85 show some interesting variation
across institutional types. While there were real increases in educational costs in each of the three
cases, the annual real increase was much faster at private institutions (3.2%) than at public 4-year
(2.0%) or public 2-year (1.8%) schools. Non-tuition educational revenues show a similar pattern.
On the other hand, the real rate of growth in Pell support per student was substantial at public
institutions (3.5% at 4-year and 2-year schools) and non-existent at private colleges and
universities. Private institutions, however, had remarkable real growth in institutional aid (other
grants), with a growth rate of 5.4% compared with 1.6% and 1.7% at public institutions. Loans
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also increased at a rapid rate at private schools (5.0% annually), while increasing at a slower rate
(3.0%) in the public sector. Lastly, over this period there was no real growth in the median
income of families with household heads aged 45-64 (reflecting very slow growth in productivity
in the economy), leading us to adopt zero real growth rates for family income of students
attending each type of institution.
Forecasts using the baseline rates (presented on the second page of Table 1) would give us
a reasonable picture of the future if these rates were to persist over the next two decades. For
public 4-year institutions, costs of attendance would increase from $5,200 in 1990 to around
$7,000 in 2010 (in 1989-90 $). The price net of grants is expected to rise from $4,590 to about
$6,000 and, most importantly, the net price rises from $4,270 to almost $5,400. In nominal terms,
the net price is expected to rise to around $14,300 (assuming, as we do throughout, an annual
inflation rate of 5%). The first of our two ratios indicates that the burden borne by parents would
increase over the period as the ratio of net price to income rises from 9% to 12%. At the same
time, tuition dependency increases from 20% to 27%. The increase in the burden on families, of
course, reflects a forecast of persistent increases in college costs in the face of constant real
incomes of families. Growth in tuition dependency reflects a slight lag in the growth of nontuition revenues relative to educational costs.
Forecasts for private institutions show the same general pattern as that just described.
Costs of attendance rise from $12,600 to around $20,500, and the net price increases from $10,120
to about $14,100. The latter figure would be around $37,500 in nominal dollars. The ratio of net
price to income increases from 18% to 25% while tuition dependency rises from 60% to 61%. At
public 2-year institutions, the net price increases from $2,800 to $3,200 (around $8,400 in nominal
dollars), net price/income rises from 8% to 9% and tuition dependency increases from 19% to 24%.
The average across sectors shows a real increase in net price from $3,947 to about $5,200 ($13,700
in nominal terms).
The baseline projections indicate some reasons to worry about the future of affordability
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of higher education if recent trends continue although they do not forecast a disaster of
catastrophic proportions. The increase in burden borne by parents (for students attending 4-year
public and private institutions) may have some unfortunate effects on enrollment rates. In fact,
according to estimates from a recent study of the enrollment effects of financial aid (McPherson
and Schapiro, forthcoming), a real increase in net price of $1,229 (the increase in real net price
implied by the baseline projection, averaged over sectors), if shared equally by all income classes,
is expected to reduce enrollment rates of students from families with low incomes by 15.3%.
(Since the baseline projects student aid to rise more rapidly than college costs, the net price
increase would in fact be somewhat smaller for low income students than others in this scenario.
Thus this estimate is an upper bound of the expected enrollment effect.) In addition to this
general problem with affordability, it is important to note that the burden borne by parents of
students attending private institutions increases relative to their counterparts with children
attending 4-year public colleges and universities - the private burden ratio rises by 7 percentage
points to 25% while the public burden ratio rises by only 3 percentage points to 12%. The growth
in the percentage of income spent on private education relative to public education may very well
lead to further decline in the share of students educated at private colleges and universities, along
with even larger differences in median incomes of parents than at present.
Of course, there is no reason to believe that the recent growth rates used in the baseline
model will continue over the next two decades. By varying these rates we produce alternative
scenarios that lead to a range of affordability estimates and indicate the importance of different
variables.
Group A simulations produce relatively small differences in projections across models
assuming wide differences in federal aid support.6
6 Keeping in mind a baseline prediction for net
price at private institutions in 2010 of about $14,100 ($37,500 in nominal terms), this number rises
to $15,400 ($40,900) with a real decline in federal support, $15,100 ($40,100) with no growth in
support, and falls to $14,000 ($37,200) with rapid growth (see Table 2 and Figure 1 for a
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summary of the real net price values). [TABLE 2 AND FIGURE I ABOUT HERE] The net
price/income ratio for this sector is slightly higher with a decline in federal aid (28%) or no real
growth (27%) relative to either rapid growth or the baseline (25%) (see Table 3 and Figure 2).
[TABLE 3 AND FIGURE 2 ABOUT HERE] At public 4-year institutions the net price/income
ratio varies from 11% for the rapid growth scenario and 12% for the baseline scenario, to 14% for
the real decline scenario, with the no growth scenario leading to an intermediate value of 13%. A
similar pattern is produced at public 2-year colleges. The general lack of response to changes in
the amount of federal aid makes sense in light of the relatively small contribution that this type of
aid makes to the determination of net price. As indicated in Table 1, Pell per student in 1989-90
amounted to only $150 at public 2-year colleges, $290 at public 4-year institutions, and $320 at
private colleges and universities (in 1978 dollars). Given the fact that comparable net price
figures were $2,800, $4,270, and $10,120, the surprise is probably not that federal aid matters so
little, but that it matters as much as it does.
A look at the group B simulations shows considerable differences in net price (Table 2 and
Figure l), net price/income (Table 3 and Figure 2), and tuition dependence (Table 4 and Figure 3)
based on the performance of the economy. [TABLE 4 AND FIGURE 3 ABOUT HERE] The
baseline values for private institutions of a net price in 2010 of $14,100 ($37,500 in nominal
terms), a burden ratio of 25% and tuition dependence of 61% rise, in the event of a weak
economy, to $16,000 ($42,600), 29% and 68%. For public 4-year and 2-year institutions, these
changes are even more dramatic: net price in 2010 for 4-year institutions rises from $5,400
($14,300) in the baseline scenario to $7,000 ($18,600) for a weak economy, the burden ratio rises
from 12% to 16%, and tuition dependence rises from 28% to 41%; for 2-year colleges, these values
rise from $3,200 ($8,400) in the baseline scenario to $4,000 ($10,600) for a weak economy, 9% to
1 l%, and 24% to 37%. Hence, the educational sector is quite vulnerable to a prolonged recession,
particularly the public sector. Of course, strong economic growth would have a highly favorable
effect on the future of these cost variables. Net price, net price/income and tuition dependence
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fall to $11,900 ($31,500), 13% and 53% for private institutions; $3,400 ($9,000), 5% and 12% at
public 4-year institutions; and $2,200 ($5,800), 4% and 7% at public 2-year colleges. The
affordability implications of economic performance are rather remarkable with the burden ratio
varying from 13% to 29% at private institutions, 5% to 16% at public 4-year institutions and 4% to
11% at community colleges, depending on whether the economy is strong or weak. (Tuition
dependence tells a similar story with projections ranging from 53% to 68%, 12% to 41%, and 7% to
37%.)
The finding that the future of the educational sector is so strongly tied to the course of an
unpredictable economy is obviously quite unsettling. Our projections build in several assumptions
about how variations in overall economic performance will impinge on the higher education
sector. First, of course, we assume that the growth in family income is closely related to overall
economic conditions. Second, we assume that the growth of non-tuition educational revenues is
similarly responsive. For public institutions, this translates into an assumption that state
appropriations for higher education are sensitive to economic conditions, while for private
institutions we assume that endowment and gift performance are similarly sensitive to economic
conditions. We should also reemphasize that we do not assume that college cost growth is sensitive
to overall economic conditions. One could argue the reverse: that a strong economy will both raise
the demand for and the real resource costs of higher education, resulting in more rapid growth
both in educational costs and tuitions. This assumption could easily be incorporated in our
projections. Yet it is worth noting that the historical experience is different: the rapid tuition
growth of the 1980’s has occurred in the face of slow or no growth in productivity and incomes.
Group C simulations highlight the effects of different combinations of cost growth and
increases in institutional aid. (Note that Figures 1 through 3 summarize differences in cost growth
but do not track variations in institutional aid -- both the high cost and the low cost scenarios in
the figures assume high institutional aid.) An examination of projections Cl and C2 shows that
the assumption of high rates of cost increase leads to a major change from the baseline
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projections, with institutional aid playing a mediating role. In the worst case scenario - high costs
and low institutional aid (C2) - net price in 2010 at private institutions rises to $22,900 ($60,800 in
nominal terms) as opposed to $20,000 ($53,000) if institutional aid increases at a rapid rate (see
Table 2). In either case, this figure is well above the baseline projection of $14,100 ($37,500).
The corresponding net price/income ratios are 41% and 36% compared to the 25% baseline
prediction (Table 3). At public 4-year institutions, the high cost/low aid scenario leads to a net
price of $8,200 ($21,800) and a burden of 18%, quite close to the figures for the high cost/high
aid scenario ($8,100 ($21,500) and,.again, 18%), both of which far exceed the baseline projections
of $5,400 ($14,300) and 12%. At public 2-year colleges, for both the high cost/low aid and high
cost/high aid scenarios, net price is about $4,500 ($11,900 to $12,000) with a 12% burden,
compared to $3,200 ($8,400) and 9% for the baseline. Hence, while high cost growth has a major
effect on affordability in both the private and public sectors, the prominent role of institutional
aid at private institutions enables these schools to reduce the effect of cost growth by a non-trivial
amount by similarly increasing aid.
The low cost growth scenarios presented in C3 and C4 offer a much rosier view of the
future. Even in the case of low institutional aid (C4), the net price for private institutions in 2010
falls to $12,200 ($32,500 in nominal terms), implying a burden of 22%. The figures are $3,200
($8,600) and 7% at public 4-year institutions and $2,100 ($5,700) and 6% at community colleges.
The combination of low cost growth and high institutional aid growth improves these numbers to
$9,300 ($24,700) and 17% at private colleges and universities, $3,100 ($8,300) and 7% at public 4year institutions, and $2,100 ($5,600) and 6% at public 2-year colleges. Again, it is clear that the
effects of cost growth dominate those of changes in institutional aid, especially in the public
sector.
The various scenarios described above provide very different pictures of the future of
affordability of higher education. Do some of these scenarios seem more likely than others? The
most important factor is the economic performance of the nation. Our most favorable scenario -
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sustained high rates of economic growth -appears unlikely for at least two reasons. For one, we
are currently in the eighth year of the longest peacetime economic expansion in history and to
assume that this steady growth will be followed by another two decades of economic progress is
likely to be overly optimistic. Further, current national policies, including large government
deficits and low national investment rates, do not bode well for future growth.
If growth performance is poor, the prospects for avoiding a college affordability problem
are not good. In the face of slow or no growth in family incomes, the burden on families of
paying for college will probably rise unless one of three things happen: (1) the underlying costs of
providing college education do not grow; (2) non-tuition sources of educational revenue grow
steadily; or (3) student financial aid, presumably mainly from the federal government, grows
steadily. Since most observers predict shortages in faculty labor markets which are likely to make
that major component of college costs grow, it is difficult to see how existing levels of educational
costs could be held down without permitting the quality of college education to decline. Few
observers would find a solution to college affordability problems which took the form of declining
college quality satisfactory. The other two alternatives -- growing non-tuition revenues or
growing federal aid support -- are themselves likely to depend on a healthy economy. It thus
appears that a promising future for college affordability depends critically on good performance
of the economy in the coming decades.
That said, what other factors will crucially impinge on future affordability? It is clear in
our simulations that the next most important factor (after overall economic performance) is the
behavior of the educational costs of institutions. Over twenty years, the burden on families of
paying for college differs by a factor of around two or more depending on whether college costs
rise at a percentage point above or below the trend established in the 1978-85 period. There has
been a quite persistent tendency for college costs to grow more rapidly than inflation over the last
fifty years. The reasons for this long run tendency are fairly fundamental, having to do with the
slow rate of technical progress in this industry compared to the economy as a whole. What is
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distinctive about the 1980’s, however, is a pattern of rapid real cost growth in colleges during a
period when productivity was fairly stagnant in the rest of the economy. Beginning in the mid1990’s, growth in the population of young people is likely to lead to fairly rapid increases in
college enrollment (although not so rapid as in the 1960’s). The resulting growth in demand may
lead to pressures for cost increases as colleges attempt to expand facilities and numbers of faculty
in response. On the other hand, the intensity of competitive recruiting efforts at the highest
priced colleges will be likely to abate, and this may reduce cost pressures at these highly visible
institutions. Our best judgment is that the most likely future trend would have college costs grow
ahead of inflation, but probably less rapidly than their unusual behavior of the 1980’s. Thus, the
most likely picture would probably lie somewhere between the baseline and the “Low Cost, High
Institutional Aid” scenario, C3.

III. Implications for future affordability
Our projections lead us to focus on two principal concerns about future affordability.
First, if the economy is persistently weak over the foreseeable future, families’ burden of paying
for college is likely to increase at all types of institutions. Depending on decisions about state and
federal policy, the result could be serious threats to access for some populations. Second, under
most of the alternative assumptions we consider, the relative affordability of private four year
colleges, compared to public four year and two year institutions, is expected to decline. This
could well lead to a further shift of students from private to public higher education. This may in
itself be considered a threat to the value of “choice” in higher education; at the same time, since
students at public institutions receive larger government subsidies (principally through state
government support of these institutions), such an enrollment shift would have significant
budgetary implications for the nation.
A persistently weak economy is very likely to lead to tuition increases outpacing increases
in family incomes; at the same time, a weak economy will imply that resources to subsidize such
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rising tuitions will be very scarce at both the state and federal levels. The most important
implication of these facts is that such a development will compel governments to make hard
choices about which categories of students and institutions they wish to support.
For example, our “weak economy” projection (B2) has the financing burden at public two
year colleges rising by two percentage points, relative to the baseline, over the next twenty years.
At public four year institutions and at private institutions, the difference in the burden under the
two scenarios is almost four percentage points. How much difference can federal aid support
make in influencing these trends? Comparing scenarios A2 (rapid growth in federal support) and
A3 (real decline in federal support) suggests that a strong versus a weak federal effort can
influence the burden modestly for the average student, with a strong effort reducing the burden
by about two percentage points at public and private four year institutions, and by about one
percentage point at public two year institutions. This would be the result if the incremental
federal resources were spread equally over all students. Obviously, under existing policies, these
resources would be focused to some degree on needier students. The more sharply these resources
are focused on the neediest students, the more these limited federal resources can do to reduce the
burden facing that group. This is particularly important given the evidence that enrollment
decisions of needier students are much more affected by changes in net price than are those of
their more affluent counterparts (McPherson and Schapiro, forthcoming).
Governments may also face tough choices about which sectors of higher education to
support. A heavy emphasis on access at the federal level might argue for concentrating resources
on community colleges and low cost public four year institutions, while a concern with choice
might argue for devoting more federal resources to private institutions. States face similar
dilemmas in allocating their higher education funds among sectors. Of course, these dilemmas
always exist, but a persistently weak economy will make the decisions more difficult and more
contentious.
Our baseline projection indicates that the ratio of prices at private vs. public four year
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institutions will rise from 2.37 currently to 2.63. A number of the other scenarios would result in
similar increases in the ratio of private to public institution costs of attendance and net prices.7
Such a development might well lead to a further decline in the share of private enrollment
in total enrollment -- a share which declined substantially from 1960 to the early 1970’s but has
been rather stable since then. Such a trend would be almost sure to increase the already
substantial difference in median income levels in the two sectors (as detailed in the initial
conditions of our projections). It further seems likely that such a shift of enrollment between
sectors would be concentrated on “middle class” students. This would tend to make private
colleges and universities into places attended by very needy and very affluent students. The
“missing middle” is considered by many observers a serious threat to the viability and educational
effectiveness of private higher education.

IV. Conclusion
Affordability of higher education is a major national concern, influencing prospects both
for economic growth and economic justice. By examining a variety of alternative scenarios
regarding factors affecting future trends in affordability, we have produced a reasonable sketch
of likely future developments concerning college costs and family ability to pay, as well as an
analysis of the principal factors that will influence these future trends. Finally, we have used this
analysis to identify some major concerns about future affordability. Our analysis by no means
supports the view that we are facing an immediate “crisis” in college affordability. Nonetheless,
we have identified some worrisome trends which argue for close attention to this issue and a
serious examination of alternative policies.
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ENDNOTES
1. This assumes that current revenues equal current expenditures and that auxiliary enterprises break
even.
2. The estimate that the subsidy value of loans is half the face value is roughly consistent with
findings reported by Bosworth et al (1987) and Hauptman (1985).
3. We don’t attempt to forecast for the proprietary sector due to a lack of data.
4. For details on the calculation of initial conditions see the footnotes to Table 1.
5. The choice of a baseline period for establishing historical values is somewhat arbitrary. The
endpoint of the period is dictated by availability of financial data; we chose the starting point to
provide a period of adequate length which would capture the years during which rapid growth in
college costs became an important phenomenon.
6. Detailed reports on the simulation results for each set of assumptions are available from the
authors upon request.
7. The “weak economy” scenario (B2), however, has the ratio of private to public net price falling
slightly, to 2.28 (because of the importance of non-tuition educational revenue at public institutions).
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