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Collegiate attainment has not kept 
pace with increases in the demand for 
skilled workers in the United States. The 
widely-noted increase in the wage pre-
mium to college completion since the 
1970s has led to a substantial expansion in 
the number of students attending college, 
although the number of students complet-
ing college has not increased commensu-
rately.1 In fact, among those aged 25–34, 
the share of high school graduates who 
had enrolled in college increased from 
just under 50 percent to over 68 percent 
between 1975 and 2009, while the percent 
of those enrolled who completed a four-
year degree actually fell slightly, from 
54.7 percent to 53.2 percent.2 Moreover, 
students who do complete degrees now 
do so at a slower rate than those in earlier 
generations.3

While overall college comple-
tion rates have stagnated, gaps in col-
legiate attainment by parental circum-
stances actually have widened, with the 
persistently low college graduation rate 
among low-income students contribut-
ing to the stagnation in the growth of 
the supply of college-educated workers 
in recent decades.4 Moreover, changes in 
degree attainment have not been uniform 
across different types of colleges and uni-
versities. College completion rates have 
declined, and time to degree has increased 
most markedly, among students begin-

ning their studies at community colleges 
and public institutions outside the most 
selective flagship universities. 

Broadly speaking, collegiate attain-
ment is determined by the interaction of 
student attributes (the “demand side”) 
and institutional characteristics (the “sup-
ply side”). Our analyses consider how 
these different factors affect degree com-
pletion and time to degree receipt. Both 
student characteristics and institutional 
resources play a substantial role in the 
determination of these college outcomes. 

Evidence on Determinants 
of Degree Attainment

On the demand-side, the pre-collegiate 
preparation of potential college students 
often is cited as one of the most significant 
barriers to degree completion. Given sub-
stantial increases in college going, one might 
hypothesize that if students with weaker 
preparation were induced to attend college, 
they would finish college at a lower rate and 
a slower pace, and it is probable that a lower 
proportion of students would finish college. 

Using data from two longitudinal sur-
veys — the National Longitudinal Survey of 
the High School Class of 1972 (NLS72) 
and the National Educational Longitudinal 
Study (NELS: 88) — to measure degree 
attainment, we find that students with rela-
tively low academic achievement in both 
cohorts are unlikely to complete the BA 
degree.5 There is no question that the cross-
cohort increase in the share of students with 
weak preparation affected the aggregate col-
lege completion rate; we estimate that about 
one third of the cross-cohort decline in com-
pletion rates can be explained by the change 
in student preparation.6

While models of educational attain-

ment typically consider a perfectly elastic 
supply side of the education market, evi-
dence of substantial stratification in degree 
outcomes and resources has motivated us to 
consider the distribution of resources as a way 
of explaining changes in degree attainment. 
In the United States, there is considerable 
(and increasing) stratification in the level 
of resources provided by colleges and uni-
versities, and many of these resources come 
from public and private subsidies beyond 
tuition.7 Limited changes in enrollment in 
response to increased demand, particularly at 
the most selective and resource-intensive col-
leges and universities, demonstrate that the 
supply-side of the higher education market 
is not perfectly elastic.8

Substantial differences in institutional 
resources by broad type of institution — dis-
tinguishing institutions by selectivity, public 
control, and two-year versus four-year degree 
programs — are closely coupled with differ-
ences in college completion rates. Students 
from the 1992 high school cohort first 
attending selective private colleges and uni-
versities graduated at a rate over 90 percent; 
those attending open-access public four-year 
institutions completed at a rate less than 57 
percent; while those starting at community 
colleges completed at a rate of only 17.6 
percent. Still, for these students, median 
expenditures per student were 2.7 times 
greater at the private universities than at 
the open-access public universities, and 5.2 
times greater than at community colleges. 
To be sure, these observed differences also 
incorporate differences in student attributes, 
although the differences in completion rates 
by institutional type and resources per stu-
dent, adjusted for student achievement, 
remain quantitatively large. After adjusting 
for student achievement, we predict a com-
pletion rate advantage (relative to attend-
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ing a less selective public) of 35 percentage 
points for attending a highly selective private 
school and a completion rate advantage of 
about 24 percentage points for attending a 
top-50 public university. The penalty in the 
likelihood of completion that is associated 
with attending a community college is about 
32 percentage points.

Significant changes in the distribution 
of students among different types of insti-
tutions — with students attending college 
more recently concentrated among public 
universities outside the flagship universities 
and community colleges — and erosion in 
resources per student at these institutions are 
quantitatively important in explaining the 
decline in college completion rates. 

While the median college entrant expe-
rienced a decline in resources between the 
high school class of 1972 and the high school 
class of 1992, students at private colleges and 
universities were likely to experience a nota-
ble increase in instructional expenditures per 
student. Also, while the college completion 
rate fell overall during these years, this aggre-
gate result combines the rise in completion 
rates at relatively resource-intensive institu-
tions (private colleges and top public univer-
sities) and the fall in completion rates for stu-
dents starting at less selective public four-year 
colleges and community colleges. Finally, 
the distribution of students among institu-
tions shifted dramatically over this interval 
with a relative increase in the share of stu-
dents beginning at community colleges and 
a decline in the share of students beginning 
at the more selective four-year institutions.9
Our estimates suggest that these changes on 
the supply-side of the market can explain 
the majority of observed decline in comple-
tion rates.

It is important to emphasize that the 
demand-side and supply-side explanations 
just described are not mutually exclusive: 
less-prepared students sort into the most 
elastic sectors of higher education with 
the fewest resources. In essence, increased 
demand for college crowds more students 
(and more of the less prepared students) into 
community colleges and non-top 50 public 
universities. Therefore, demand increases not 
only lower the resources per student at these 
institutions, but also cause higher disper-
sion in resources across the sectors of higher 

education. While those institutions with the 
greatest resources are unlikely to expand 
enrollment along with increases in student 
demand, the open-access public institutions 
and community colleges are relatively elas-
tic in supply. 

Understanding Increased 
Time to Degree Attainment

Among those students who do com-
plete college degrees, the time needed for 
degree completion has increased markedly in 
recent decades. For those completing a bach-
elor’s degree, time to degree has increased by 
about one third of a year, with the propor-
tion of completers finishing in four years 
has fallen from 57.8 percent to 43.6 percent. 
While declining achievement of entering 
students accounts for some of the decline 
in completion rates, it accounts for little 
of the observed change in time to degree 
because the most poorly prepared students 
are unlikely to complete college at all.

Extended time to degree is most pro-
nounced among students starting their stud-
ies at public colleges and universities, par-
ticularly outside the flagship universities. 
Erosion of resources per student in the pub-
lic sector partly explains extended time to 
degree: for example, limited course offer-
ings, particularly for “gateway” courses that 
are prerequisites for degree progress, leave 
some students with less than full loads or 
enrolling in courses that do not meet degree 
requirements. 

Widely-noted increases in college costs, 
with real tuition costs at four-year univer-
sities rising by more than 250 percent over 
three decades, also may limit the progres-
sion through degree programs, especially if 
credit constraints lead students to increase 
employment at the cost of reductions in 
the rate of credit attainment. There is no 
question that the number of hours worked 
by college students has increased in recent 
decades. Between 1972 and 1992, aver-
age weekly hours worked (unconditional) 
among those enrolled in college increased 
by about 2.9 hours, from 9.5 to 12.4, as mea-
sured for 18–21 year old college students 
in the October Current Population Survey, 
with a further increase to 13.2 hours per 
week evident in 2005. Estimating the effect 

of working while in school on collegiate 
attainment is difficult because the decision 
to work and the choice of hours of employ-
ment are endogenous, but the available evi-
dence suggests that credit constraints and 
rising college costs are strongly linked to the 
extension of time to degree. 

Research Opportunities and 
Unanswered Questions in the 
Economics of Higher Education 

Looking forward, we know that col-
lege completion is a critical input for 
individual labor market success and eco-
nomic growth. However, the question 
of whether reasoned investments at the 
post-secondary level can appreciably 
change the number of college graduates 
entering the labor force is more com-
plicated. Substantial further investments 
to increase college enrollment are not 
likely to have an appreciable effect on 
the number of college graduates. While 
the numbers are not zero, we find little 
evidence of large numbers of students 
well-prepared to complete college who 
are not already enrolling. Where there 
are substantial potential opportunities to 
improve outcomes, they are at the margin 
of college choice and in the pathway to 
degree attainment. With aggregate com-
pletion rates a little above 50 percent, 
there appear to be ample opportunities 
to increase persistence to degree comple-
tion. Plainly there are large differences in 
degree completion associated with colle-
giate resources and, as the stratification 
in collegiate resources has increased in 
recent decades, so too has the difference 
among institutions in degree outcomes. 

Our review of the evidence suggests 
a number of unexplored areas for eco-
nomic research related to college choice, 
in-college attainment, and the supply-
side determinants of stratification and 
resources per student. First, with respect 
to college choice, it is well-documented 
that many students — particularly those 
from the least advantaged circum-
stances — who appear well-prepared to 
benefit from resource-intensive college 
experiences, instead attend colleges and 
universities with low funding levels and 
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poor graduation prospects. While it is 
widely suggested that there is a “mar-
ket failure” in the college choice pro-
cess, the barriers to optimal choice are 
poorly understood. Second, how in-col-
lege experiences and the organization of 
the college “production function” affect 
attainment remain questions that are not 
well-addressed in the current research lit-
erature. Variation in completion rates is 
associated with institutional resources, 
but it is far from clear “how” and “why” 
resources affect collegiate attainment. 
There is also much to learn, both substan-
tively and methodologically, from recent 
efforts concentrated on in-depth longi-
tudinal experiences, such as the work of 
Stinebrickner and Stinebrickner .10

Finally, the unique mixed-market 
institutional structure of higher educa-
tion in the United States — with a combi-
nation of non-profit, for-profit, and pub-
lic providers and a mix of funding from 
student, philanthropic, state, and federal 
sources — presents many challenges for 
textbook models of organizational behav-
ior and industrial organization. Both the-
oretical innovations and empirical evi-
dence can be brought to explaining the 
nature of competition in the higher edu-
cation market, the level of stratification 
among institutional offerings, and student 
outcomes. As we emphasized here and in 
other work, the stratification of resources 
in higher education has increased dramat-
ically in the last three decades among U.S. 
institutions.11 These substantial changes 
in the distribution of resources likely have 
important implications for degree receipt 
and future returns, especially given that a 
substantial share of enrollment expansion 
has occurred at community colleges and 
open-access public institutions. 

Indeed, given the importance of mar-
ket structure in determining the distribu-
tion of resources among students, there 
are rich opportunities for applied theo-
retical work that builds on the framework 
set forth in papers like Rothschild and 
White, which incorporates market imper-
fections such as limited access to credit 
markets and information barriers.12 The 
questions of “who pays?” and “who ben-
efits?” were first asked in higher edu-

cation nearly four decades ago, but the 
answers remain somewhat elusive. Better 
economic analysis and additional evi-
dence on these questions holds the prom-
ise of increasing collegiate attainment and 
improving the allocation of resources.13

The current challenge is to identify inno-
vative, evidence-based reform initiatives 
to increase the productivity and the rate 
of degree attainment in higher education, 
rather than meeting national targets of 
degree attainment by lowering standards, 
which would ultimately limit the capac-
ity of these institutions to function effec-
tively as engines of economic growth. 
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The Economic Institutions of Water

Gary Libecap*

There is increasing concern about the 
availability of fresh water worldwide as 
demand grows and as supplies become more 
uncertain because of climate change.1 With 
rising per capita incomes and growing pop-
ulations, human consumption of water is 
rising while the demands for water for agri-
culture, manufacturing, recreation, and the 
environment also are increasing. 

More than other natural resources, 
water is allocated and used through an 
institutional framework that is important 
for analyzing “the economics of water.” 
In the United States and elsewhere, prop-
erty rights to water generally are not well 
defined because of the high resource costs 
involved and the political costs associated 
with equity and the demands for public 
goods. Accordingly, markets are less active 
than one might expect for this critical and 
increasingly valuable asset.2 Decisions about 
water often are made through judicial, leg-
islative, and bureaucratic processes, without 
direct price and cost considerations, which 
results in waste and misallocation. 

My research has examined water rights, 
exchange negotiations, markets, and regu-

lation in the semi-arid U.S. West in order 
to better understand the institutional con-
straints that influence water distribution, 
use, and investment. In many cases there are 
important historical legacies that affect how 
those institutions have developed and oper-
ate today.

Limited Markets

Although the western United States 
has some of the most active water mar-
kets in the world, large price differences 
between agricultural water, where as 
much as 80 percent of annual consump-
tion takes place, and urban water illus-
trate the potential for further gains from 
trade. Additionally, as Grafton, Landry, 
O’Brien, and I show, water markets are 
much more active in the Murray-Darling 
River Basin of south eastern Australia 
than in the U.S. West.3 So, what impedes 
the development of water markets?

As I indicated in a recent paper, it is dif-
ficult to assemble price comparisons needed 
to gauge the potential for trade in water 
because of segmented local markets, lim-
ited comparable observations of transac-
tions within and across sectors, high ship-
ping or conveyance costs, diverse regulatory 
regimes, and variation in quality.4 Available 
price data thus must be viewed with cau-
tion. Even so, the differences often are strik-
ing. For instance, in the Reno/Truckee Basin 
of Nevada the median price for 1,025 agri-
culture-to-urban water rights sales between 

2002 and 2009 (2008 prices) was $17,685/
AF as compared to $1,500/AF for 13 agri-
culture-to-agriculture sales.5 In the South 
Platte Basin of Colorado the median price 
for agriculture-to-urban sales was $6,519/
AF as compared to $5,309/AF for agricul-
ture-to-agriculture sales.6

Aggregating transactions across markets 
and time can compensate for the limited 
number of similar transactions within local 
markets, further illustrating the potential 
gains from trade and revealing how activity 
varies across the states and across time. Until 
my work with Brewer, Glennon, and Ker, 
though, there had been no comprehensive 
examination of water rights, trading, and the 
type of contracts used in the U.S. West.7 We 
developed a dataset of 3,232 water transac-
tions (short- and long-term leases and sales) 
across 12 western states from 1987–2005. 
This dataset subsequently has been updated 
through 2008 with 4,220 observations, of 
which 2,765 have price information.8 The 
data reveal that median prices between 1987 
and 2008 were $74/AF for agriculture-to-
urban leases as compared to $19/AF for agri-
culture-to-agriculture leases; median prices 
were $295/AF for agriculture-to-urban sales 
as compared to $144/AF for agriculture-to-
agriculture sales.9

Every western state allows for water 
trading, but patterns vary sharply. Colorado 
dominates in terms of total market transac-
tions, but California, Texas, Arizona, and 
Nevada also have active markets. Within 
California, the state’s institutional and regu-
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