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Abstract

As the financial challenges facing the U.S higher education industry mount, colleges and
universities seek new activities that can improve their financial situation. Online educa-
tion programs are often viewed as a promising option due to growing student interest and
the substantial net revenue generated by early entrants that leveraged economies of scale
and scope. The number of schools that can experience similar outcomes will depend upon
whether the online market is primarily concentrated, with a small number of higher edu-
cation institutions enrolling most students, rather than fragmented, with large numbers of
institutions enrolling meaningful amounts of online students. We examine this topic by pro-
viding the first detailed study of market concentration in online education. We first intro-
duce a theory from economics, Sutton’s model of endogenous fixed costs, to the higher
education literature to highlight key dynamics that shape concentration levels. Using insti-
tution-level enrollment data for the population of Title IV postsecondary institutions, we
then empirically examine concentration levels in online education. We find that relative
to in-person education, national online enrollment patterns are heavily concentrated. The
online market has a distinctive structure, consisting of a small number of large national
providers and a large number of small local providers. Online enrollment patterns became
less concentrated between Fall 2012 and Fall 2018 due to major enrollment declines of
large for-profit providers. Concentration levels, however, plateaued by the end of the period
due to rapid enrollment growth at large national nonprofit providers.
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Introduction

U.S. colleges and universities face a range of financial challenges. In recent decades, organ-
izational cost pressures steadily rose while the share of state funding devoted to higher
education fell (Archibald & Feldman, 2011, 2017; Kane et al., 2003). Higher education
institutions responded to these trends by increasing net tuition revenue, but will find it dif-
ficult to produce further increases due to stagnating family income and concerns about stu-
dent debt and access (Archibald & Feldman, 2017). The coronavirus pandemic has made
the situation even more challenging in the short run by threatening key existing revenue
streams and increasing spending pressures in a number of areas (Smith, 2020). These rev-
enue streams will face further challenges in the late 2020s when the “birth dearth” that
followed the Great Recession leads to a reduction in high school graduates (Grawe, 2018).

Researchers and practitioners have provided advice to colleges and universities on how
to navigate this difficult financial terrain (Christensen & Eyring, 2011; Smith, 2020; Zem-
sky et al., 2005). A standard recommendation is for institutions to identify new programs
in areas associated with rising demand by students and limited supply by other institutions.
Online programs often receive a lot of attention due to growing student interest, especially
from adult students. In a survey of chief academic officers, Allen et al. (2016, p. 21) found
that 63% of these leaders believe that online education is critical to their institutions’ long-
term strategy.

The views of administrators may be shaped by the financial success of online programs
at some early entrants into the online market.! These institutions generated positive net rev-
enue from their online programs and used it to cross-subsidize other programs and activi-
ties (Ortagus & Derreth, 2020). The positive net revenues associated with online programs
relate to the presence of economies of scale and scope (Cheslock et al., 2016). The econo-
mies of scope limit the expenditure increase caused by the addition of an online program,
while the economies of scale cause these new expenditures to be outpaced by new revenues
once enrollments reach a certain threshold.

The experiences of some schools have limited applicability to all schools due to the
“collective rationality” problem (Hannan & Freeman, 1977, p. 932). The number of stu-
dents wanting an online education is not infinite, so the number of schools that can achieve
a substantially-sized online program is limited. The number will be much smaller if online
education is primarily concentrated, with a small number of higher education institutions
enrolling most students, rather than fragmented, with large numbers of institutions enroll-
ing meaningful numbers of online students. Researchers have not examined this topic
despite the growing importance of online enrollment patterns. The number of students tak-
ing all of their coursework online increased by around 22% between Fall 2012 and Fall
2018, while the number of students taking in-person classes fell by around 9%. If online
enrollments continue to grow as expected, they will increasingly shape the U.S. higher edu-
cation system. To shed light into this increasingly important topic, this paper examines
concentration levels in online education and how these levels change over time when the
size of the online market expands.

We start by applying the lessons from Sutton’s endogenous fixed cost model to online
education (Shaked & Sutton, 1987; Sutton, 1991, 1998). Although higher education

! See Blumenstyk (2018), Carlson (2014), Stripling (2015), and Straumshein (2017) for descriptions of
the financial success of online programs at Brenau University, Liberty University, Simmons College, and
Southern New Hampshire University.
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researchers have highlighted the fixed costs that an institution must absorb in order to enter
the online market with educational offerings that meet a basic level of quality (Jones, 2004;
Meyer, 2006; Rumble, 1997), they have not similarly emphasized the role of fixed costs
that are endogenous in that they rise with the level of quality. As our upcoming review
of theory will attest, the presence of endogenous fixed costs can have significant implica-
tions for concentration levels in the market for online education if enrollments continue to
expand as expected. Although basic scale economies become a weaker barrier to entry as
market size grows, endogenous fixed costs, which increase with market size, can continue
to prevent higher education institutions from creating successful new online programs even
after market size becomes large. We apply these insights from Sutton’s model to predict
online enrollment patterns.

We then employ the available data on online enrollments contained within the Inte-
grated Postsecondary Education Data System (IPEDS), which spans the Fall 2012 to Fall
2018 period, to provide the first detailed description of market concentration in online edu-
cation. Our work has four important features. First, we account for different dynamics at
the local and national level by separately estimating k-organization concentration ratios for
nonresident students and for 50 state-specific sets of resident students. Second, we explore
how concentration ratios change as the definition of exclusively online enrollment narrows.
Third, we compare enrollment patterns for online education to patterns for in-person edu-
cation to provide a point of reference for online enrollments. Fourth, we examine how the
role of the for-profit sector differs between in-person and online education, which indicates
how opportunities for profit generation might vary between these two types of education.

We conclude the paper with a discussion that shifts attention away from higher educa-
tion institutions and towards students. As institutions seek to sustain themselves financially,
students are affected by their actions. We outline how concentration patterns could relate
to institutional expenditure and tuition price patterns, and describe opportunities for further
research into these areas. We also discuss how the ideas and findings in this paper relate to
policy debates and research opportunities regarding practices such as expensive marketing
campaigns (Cellini & Chaudhary, 2020) and the use of online program managers (Carey,
2019; Hall & Dudley, 2019).

Related Literature

The existing literature on enrollment patterns across institutions within the U.S. higher
education system focuses primarily on in-person education. Past work described two broad
historical transformations for in-person education. The first change relates to expansion in
both the number of higher education institutions and the enrollment size of institutions as
the demand for higher education grew over decades and centuries (Geiger, 2015; Goldin
& Katz, 1999; Kwoka & Snyder, 2004). The second change relates to the distribution of
students across institutions as the higher education industry moved from a collection of
geographically isolated autarkies to a national market in which geographically disparate
universities compete for the same students (Hoxby, 1997, 2009). Although the majority of
students continued to attend nearby institutions after this shift, students with the strongest
academic credentials increasingly enrolled in the most prestigious colleges, which led to
greater between-institution inequality and smaller within-institution inequality in student
test scores (Hoxby, 1997, 2009). These enrollment shifts did not lead to extremely large
enrollment at any one institution, because national institutions restricted enrollment due
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to their focus on selectivity while local institutions were constrained by the size of nearby
populations (Winston, 1999).

Researchers have not similarly examined enrollment patterns for online education, but
they have investigated topics that shape enrollment patterns.” Ortagus and Yang (2018)
found a negative relationship between changes in state appropriation funding and changes
in online enrollment at public 4-year institutions, suggesting that financial challenges may
spur institutions to launch and grow online programs. Skinner (2019) found that online
enrollments were smaller at open admission public institutions when nearby broadband
speeds were at the lower end of the spectrum.

While studying the economics of online education production, higher education
researchers have noted that organizational scale could play an important role within online
education (Jones, 2004; Meyer, 2006; Rumble, 1997). These authors described potential
economies of scale in online education driven by substantial initial set-up costs and low
marginal costs associated with expanded enrollments. Because schools would be hesitant
to absorb set-up costs when the number of online students is not large, these costs can
serve as a barrier to entering the online market and lead to a small number of schools cap-
turing the available pool of online students. Empirical research documenting economies
of scale in online education is sparse due to data limitations,® but authors have carefully
specified the activities associated with the development, delivery, and administration of
online education and described how each activity is likely to impact costs (Jones, 2004;
Meyer, 2006; Rumble, 1997).

Industrial organization economists have long examined general questions pertaining to
concentration. Ellickson (2015) provided a helpful overview of the approaches utilized in
this literature, including the bounds approach associated with Sutton’s endogenous fixed
cost model. Researchers have applied Sutton’s model to a range of industries, including
book retailers (Latcovich & Smith, 2001), supermarkets (Ellickson, 2007), restaurants, and
newspapers (Berry & Waldfogel, 2010). Although the model has not been applied to the
case of higher education at length, Cowen and Tabarrok (2014) noted that Sutton’s model
has great relevance to online education.

2 Qur focus in this paper lies with how online enrollment patterns vary across institutions. A substantial lit-
erature examines how online enrollment patterns vary across students. Xu and Xu (2020) provide an excel-
lent overview of this literature, and we direct interested readers to that review rather than provide an abbre-
viated version here. The authors also review research regarding other important topics pertaining to online
education, most notably the impact of online education on student outcomes.

3 Brinkman and Leslie (1986), Cheslock et al. (2016), Toutkoushian and Lee (2018), and Zhang and Wor-
thington (2018) reviewed past research pertaining to economies of scale and scope in higher education.
Previous research in this area did not differentiate between online and in-person education due to data limi-
tations. In practice, the studies primarily identify patterns for in-person students, because most variation
across institutions, especially during earlier years, are driven by differences in in-person enrollments and
expenditures. In general, past research found that economies of scale are present, especially at lower levels
of enrollment. Researchers also found evidence suggesting that economies of scope are present, especially
for graduate education and research.
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Sutton’s Endogenous Fixed Cost Model
Introduction to the Model

Berry and Waldfogel (2010) provided a concise and effective overview of Sutton’s model,
and we utilize the structure and equations from their overview here. They employed three
equations to capture key considerations relating to consumers (e.g., students) and organi-
zations (e.g., universities). The first equation contains a utility function for a consumer i
considering a product j:

2
Uy = 66— p—7(vi — %)

In this model, 5; represents vertical dimensions of quality. If ; were to increase, all
consumers would value product j more highly. For example, all consumers prefer faster
processing speeds for computers and smart phones. In contrast, the term x; represents hori-
zontal dimensions of quality, whose valuation differs across consumers. For example, con-
sumers differ in the preference for sweetness in iced tea. The valuation of product j would
depend upon the distance between desired product attributes of the individual consumer
(v;) and the actual attributes of the product (x;). The remaining parameters play the follow-
ing roles: y represents the importance of horizontal dimensions of quality in shaping the
utility of consumers, 6; represents the importance of vertical dimensions of quality, and p;
is the price of product j.

The key organizational considerations relate to the cost structure of producing the prod-
uct, and the below equations describe the factors shaping variable and fixed costs of the
organization.

VC(q;.§) = gyme(;)

FC = FC())

VC(q;,5;) represents the variable costs of producing product j at a quantity level of g;
and a (vertical) quality level of &;. For simplicity, the equation for variable costs assumes
that marginal cost, mc, is constant in quantity (q;) and is increasing in quality (§;). FC(5;)
represents the fixed costs, which depends on §; but by definition does not depend on ;.

The model has three implications that are important for the purposes of this paper. First,
when increases in quality (Sj) lead to large increases in variable costs, VC(qj,Sj), but not
fixed costs, FC(§;), concentration levels will likely fall when market size expands.* The
rationale for this claim is that organizations offering high-quality products must charge
substantially higher prices than organizations offering low-quality products in order to
cover the high marginal costs associated with quality. As market size increases, organiza-
tions will have a greater incentive to enter the market with a product containing specific
combinations of price and quality that match the tastes of specific bands of customers. In
turn, this entrance reduces concentration.

4 The shape of the relationship between quality enhancements and costs is also an important consideration
(Berry & Waldfogel 2010). If marginal cost is increasing and convex in quality, then we should expect mar-
ket size increases to lead to fragmentation. But if marginal cost is increasing and concave in quality, then
concentration may persist as the size of the market increases.
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Second, a market may remain concentrated as it grows if increases in §; lead to large
increases in fixed costs, FC(6j), but not variable costs, VC(qj,Sj). In this case, fixed costs
associated with items such as advertising and R&D play a significant role in shaping qual-
ity (i.e., customers’ valuation of the product). These costs are endogenous as they relate to
a choice variable for the organization pertaining to quality rather than basic set-up costs.
As markets expand, the equilibrium level of endogenous fixed costs grows, so the barrier to
entry associated with these fixed costs may not diminish in importance as it does with scale
economies. Furthermore, organizations offering low-quality products will have difficulty
competing, because high-quality products can be priced at similar levels as low-quality
products when markets are large and fixed costs can be spread across a large number of
consumers. For these reasons, the presence of endogenous fixed costs can cause a market
to remain concentrated as its size expands.

Third, although Sutton’s results hold when horizontal dimensions of quality are pre-
sent, the market will be relatively less concentrated when these dimensions are important,
because more organizations will enter the market and specialize to meet the tastes of spe-
cific bands of consumers (Sutton, 1991). A key horizontal dimension of quality relates to
the distance between consumers and organizations. When consumers prefer nearby organi-
zations, more organizations will enter the market to serve nearby populations.

Before we apply this model to higher education, we need to address one potential source
of confusion regarding the term quality. This term is used very differently within the indus-
trial organization literature in economics than within higher education journals. Within
economics, the term essentially relates to the valuation of enrollment opportunities by pro-
spective students. A student is more likely to enroll in an online program if she assigns a
high valuation to the program and is less likely to enroll if she assigns a low valuation.
Colleges and universities can shape a student’s valuation by increasing its advertising or
increasing its investment in activities such as instruction and student services. In regard to
concentration levels, the degree to which different types of expenditures shape valuation
is irrelevant within Sutton’s model. The key issue is that an institution will have difficulty
attracting students if it does not spend sufficient funds on the types of expenditures that
shape valuation. As we will discuss later in this paper, the impact of spending on student
learning and societal well-being will vary across alternative types of expenditures.

Application of the Model to Higher Education

Sutton’s model, and industrial organization theory in general, assumes that the sole objec-
tive of organizations is to maximize profits. This assumption aligns with the behavior of
for-profit colleges and universities, which seek to distribute profits to their owners. In con-
trast, nonprofit institutions, especially publicly-controlled ones, are motivated by a more
complex set of objectives that includes non-financial objectives such as the provision of
access to district or state residents. Due to these differences by sector, we should expect
Sutton’s model to better predict enrollment patterns in the for-profit sector than in the non-
profit sector. Similar to the organizations in the model, we expect for-profit institutions to
not enter the online market in the presence of fixed costs unless they can attain scale so that
these costs are spread across a large number of students. Contrastingly, in order to meet
non-financial objectives, nonprofit institutions may sometimes choose to enter the online
market even if they cannot obtain the scale required for positive net revenue. When scale
can be achieved, nonprofits may be less driven to obtain the exact level of scale that would
maximize net revenue because financial objectives are less central to these organizations.
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If fewer for-profit institutions enter the online market and those that do disproportionately
operate at scale, then online enrollments will be more concentrated in the for-profit sector
than in the nonprofit sector.

Although financial considerations are less central to nonprofit institutions, they still
shape decision-making pertaining to online education. Slaughter and Leslie (1997) and
Slaughter and Rhoades (2004) describe how nonprofit colleges and universities increas-
ingly engage in academic capitalism by emphasizing financial considerations within their
decision-making. This practice may be especially prevalent in online education, because
Sjogren and Fay (2002) note that administrators often expect online courses and programs
to more than pay for themselves.

When nonprofits, especially public institutions, do consider non-financial objectives
pertaining to online education, they are most likely to do so for online programs targeted at
state residents (rather than online programs oriented towards the national market). A pub-
lic institution may create a locally-oriented online program in an area of need for the state
even if the program does not generate positive net revenue. In contrast, a for-profit institu-
tion will be very unlikely to create an online program for non-financial reasons.

These distinctions by organizational sector and student residency can sharpen pre-
dictions regarding a central question: How will concentration levels in online education
change as the size of the online market expands? If we relied upon Sutton’s model to
answer this question, the salient concern would then become whether or not a student’s
valuation of an online program (i.e., quality) is primarily determined by factors relating
to the institution’s spending on fixed costs. Journalistic accounts of large online providers
suggest that these schools spend considerable amounts of money on fixed costs relating to
recruitment, student services, and course development, which can all shape potential stu-
dents’ valuation of their educational offerings (Blumenstyk, 2018; McKenzie, 2019). These
investments fund items like national marketing campaigns and improvements to student-
information systems. If the activities associated with fixed costs are central for attracting
and retaining students, then institutions that do not spend heavily on them will have dif-
ficulty building their enrollments. Sutton’s model implies that the needed level of spending
will grow as the size of the online market expands. Only a small set of schools will find it
in their financial interest to spend at these levels, and as a result, this small set of schools
will be able to capture a substantial share of enrollments.

Because Sutton’s model better aligns with decisions pertaining to nationally-oriented
programs than locally-oriented programs, we should expect nonresident enrollment pat-
terns and resident enrollment patterns to react differently to increases in the online mar-
ket. For nonresident enrollment, we would adopt the prediction emanating from the model:
Nonresident online enrollment will be concentrated and remain concentrated even after
the online market expamds.5 Relatively few institutions will expend the resources that are
required for successful competition in regional or national online markets.

We might expect a different pattern for resident enrollments for two reasons. First, non-
financial objectives not present in Sutton’s model (i.e., a commitment to providing access
to state residents) will encourage public institutions to respond to growing student interest
by launching online programs for resident students.® Second, financial considerations may

5 Sutton’s model does not imply that concentration will not fall at all with market size, but it does imply
that a lower bound for concentration will be present and the online market will stay relatively condensed.

® An alternative consideration is that the state also shares a commitment to expanding access for local stu-
dents and provides the institution with a subsidy for operating online programs that causes the institution to
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not deter market entry, because locally-oriented programs may not require large spending
on marketing or other areas if some prospective online students prefer nearby institutions
(i.e., if horizontal dimensions of quality are important). Although online students value
proximity less than in-person students do, they likely still possess at least a weak preference
for local institutions.” If an expanding market allows an institution to attract a meaningful
number of nearby students due to a preference for local schools, the institution’s entrance
into the online market may not produce substantial financial losses and might even produce
gains.® For the two reasons noted in this paragraph, we would expect concentration levels
for resident online enrollment within a specific state to be more likely to fall as the size of
the online market expands.

Although our focus is on online education, our empirical analysis will also include
an examination of in-person enrollment patterns in order to provide a point of reference.
Industrial organization theory provides three considerations that suggest online enroll-
ments will be more concentrated than in-person enrollments. First, as noted earlier, hori-
zontal dimensions of quality relating to geographical proximity are less important in online
education, because online students do not need to relocate in order to enroll at non-local
institutions. Second, economies of scale are stronger in online education than in-person
education due to the lower marginal costs associated with enrollment increases (Cowen &
Tabarrok, 2014; Jones, 2004; Meyer, 2006).° Third, the size of the market for online educa-
tion is currently small relative to the size of the market for in-person education.

Footnote 6 (continued)

generative positive net revenue from the online programs even though their costs exceed the generated net
tuition revenue.

7 Proximity is less important for online education than in-person education, because online students do not
need to move away from family members, find new employment, or make other adjustments in order to
enroll at non-local institutions. Online students may still possess at least some preference for local institu-
tions for a variety of reasons. They may have limited information about non-local choices, an affinity for
local institutions for sentimental reasons, a desire to network with local students, and a belief that local
employers will prefer local degrees. In addition, some online students may want the option of taking a por-
tion of their coursework in an in-person setting or the option of obtaining help through visits to physical
offices. A portion of online students may have initially intended to enroll in-person at a local institution
and only moved into online coursework at that institution after finding that the timing of in-person courses
did not align with their schedules. A final consideration relates to price, as the in-state or in-district tuition
prices at public institutions may be lower than the relevant prices of other institutions.

8 The financial impact will be most positive for online programs in fields associated with strong student
demand and areas of strength for the institution, especially if the programs can be offered with a targeted
curriculum and other features that lower costs.

% The marginal costs of space are clearly lower for online education, most notably in the area of class-
rooms. The marginal costs of instructional personnel will also be lower when online courses are delivered
partially or fully asynchronously. The creation of digital materials for asynchronous courses leads to high
fixed costs, but the presence of digital materials can allow the delivery of individual sections of the course
to use less faculty time, lower cost labor, or both (Meyer, 2006). The lower costs of labor in the delivery of
an online course is consistent with theoretical work highlighting the narrower range of activities covered by
online instructors (Acemoglu, Laibson, & List, 2014) and empirical work that finds that instructor effects
are smaller in online settings than in traditional classrooms (Bettinger et al. 2015; De Vlieger, Jacob, &
Stange 2016).

@ Springer



Research in Higher Education (2022) 63:33-59 41

Data and Methods

Our primary data source is IPEDS. We extracted institution-level data from the IPEDS
Fall Enrollment survey component—specifically the Fall Enrollment by Distance Educa-
tion Status sub-component and the Residence and Migration sub-component—and the
IPEDS Institutional Characteristics survey component.'® The analysis period is Fall 2012
through Fall 2018, which represent all years for which distance education enrollment data
are available.

The analysis sample is the universe of Title IV institutions. A Title IV institution is an
organization that provides postsecondary education and is eligible to enroll students who
receive Title IV federal financial aid (Congressional Research Service, 2007)."! Title IV
institutions must obtain institution-level accreditation by an accrediting agency recognized
by the U.S. Department of Education and satisfy requirements stipulated in the Program
Participation Agreement (PPA) contract with the U.S. Department of Education, including
annual completion of all components of the IPEDS survey. A Title IV institution may be
a single-campus institution or a multi-campus institution with a main campus and one or
more branch campuses.'? Because multiple campuses from the same Title IV institution
sometimes report enrollment data separately, we aggregate data reported at the campus-
level to the Title IV institution-level using digits 2-5 of the Office of Postsecondary Educa-
tion Identification (OPEID) code as recommended by Jaquette and Parra (2016).

The IPEDS Fall Enrollment component represents an annual fall snapshot of the number
of students enrolled in courses for credit, including both degree-seeking students and non-
degree-seeking students. The Fall Enrollment by Distance Education Status sub-compo-
nent identifies three types of students with respect to mode of education (U.S. Department
of Education, 2017): First, “enrolled exclusively in distance education courses,” defined as
students who are enrolled only in courses that are considered distance education courses;
second, “‘enrolled in some but not all distance education courses,” defined as students who
are enrolled in at least one course that is considered a distance education course, but are not
enrolled exclusively in distance education courses; and, third, students “not enrolled in any
distance education courses.”' For the analysis reported in this paper, we combine the latter
two categories because students who enroll in some in-person coursework will face similar

10" Rather than examine data on enrollments, we could alternatively examine data on net tuition revenue
to measure concentration levels for in-person and online education. The available financial data for higher
education institutions do not allow for such analysis, however, because revenues for in-person and online
education are combined rather than reported separately. Consequently, we solely use enrollment data when
describing concentration levels separately for in-person and online education.

"' Our focus on Title IV institutions means that enrollments at some providers of online education will not
be included. Cellini and Goldin (2014) highlight the substantial number of for-profit institutions that do not
participate in Title IV programs. Non-traditional providers, such as Massive Open Online Course (MOOC)
providers and coding boot camps, are also excluded from our analysis.

12" An additional complexity is that the same organization may own several Title IV institutions. For exam-
ple, Empire Beauty School—a national, for-profit organization that awards cosmetology degrees—owns
several separately accredited Title IV institutions. The practice of owning multiple Title IV institutions is
almost solely restricted to the for-profit sector. Arguments exist for and against further aggregating the data
to the firm-level, but further aggregation is impossible for practical reasons. No identification variable accu-
rately tracks ownership.

13" See Poulin and Hill (2014) and Straut and Poulin (2016) for helpful discussions about the challenges that
individual colleges and universities face when seeking to follow the reporting instructions provided by the
U.S. Department of Education. These challenges led to the overcounting of distance education students in
some contexts and undercounting in other contexts. The net effect of these errors is unknown.
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geographical constraints during the college choice search as students who enroll entirely in
in-person coursework. For brevity, we refer to enrollment for this combined group as “in-
person enrollment.” Our results do not differ qualitatively when we instead solely use the
last category to measure in-person enrollment.

To examine how the market structures for online and in-person education relate to geog-
raphy, we separately examine resident and nonresident enrollments. We obtained resident
and nonresident online enrollments from the Distance Education Status sub-component,
which collects enrollment data separately for online students who are located in the same
state as their institution and for online students who are located in a different state or coun-
try as their institution. To create measures of resident and nonresident enrollment for in-
person students, we used the Residence and Migration sub-component. This sub-compo-
nent contains limitations as it only collects data for first-time undergraduate students and
does not report figures separately for online and in-person students. We are able to make
adjustments to account for some of these limitations, because the Distance Education Sta-
tus sub-component also includes figures reported separately for undergraduate and gradu-
ate students.'*

We also examine how concentration levels change when we adjust our definition of
online students. IPEDS reports enrollment patterns based solely upon the fall semester in
question rather than the student’s degree program. A student who reports enrolling exclu-
sively in online courses during the Fall 2018 semester, for example, may take in-person
courses during other semesters. Students who take both in-person and online coursework
in their degree program should have less concentrated enrollment patterns than students
who take their entire degree program online, because the former students are more likely
to attend higher education institutions that are geographically proximate. IPEDS data will
consequently provide a limited portrait of the enrollment choices of students desiring an
exclusively online education and the enrollment outcomes of institutions that offer exclu-
sively online degree programs.

The 2012 National Postsecondary Student Aid Study (NPSAS) contains information
that, when used in conjunction with IPEDS, can produce rough enrollment estimates for
the number of students whose entire degree program is online. Unlike other editions of
NPSAS, NPSAS:12 asked students both whether all of their coursework for the academic
year was entirely online and whether their entire degree program was entirely online. We
used this information to calculate estimates of “online degree program” enrollments for
each school via three steps. First, we estimated logit regressions where the probability that

14 We make two types of adjustments. The first is simple: We only examine undergraduate students when
making comparisons between in-person and online enrollment that relate to geography. This adjustment has
little effect on the findings reported in this paper, because the relevant results for online enrollments do not
meaningfully vary by level (undergraduate vs. all). The second type of adjustment is related to calculations
of resident and nonresident enrollments for in-person students. Because the Residence and Migration sub-
component does not distinguish between online and in-person students, the available enrollment figures rep-
resent all students rather than just in-person students. To produce estimates specific to in-person students,
we developed a correction procedure that removes online students from these enrollment figures using esti-
mates of the online share of students and the resident share of online students from the Distance Education
Status sub-component. The results for in-person students based on this procedure (that are reported later in
Table 4) are very similar to results based on uncorrected figures, which is unsurprising because online stu-
dents still represent a small portion of the student body at most institutions. The available data do not allow
us to make adjustments for one last limitation present in IPEDS data, that the Residence and Migration
sub-component reports enrollment levels for first-time freshmen while the Distance Education Status sub-
component reports enrollment levels for all students.
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an “online” student is in an “online degree program” depends upon several key variables
that relate to market concentration.'®> Second, we multiplied the coefficients from this logit
regression by the relevant values for each institution in our sample to produce adjustment
parameters for each school. Third, we multiplied these adjustment parameters by the origi-
nal IPEDS measures of “online” enrollment to produce estimates of “online degree pro-
gram” enrollment.'® As we will discuss in more detail in the results section, our findings
do not generally change when we use these adjusted enrollments rather than the originally
reported IPEDS enrollments. The primary difference is that our estimates of online enroll-
ment concentration increase in magnitude when adjusted enrollments are used.

To assess concentration levels, we report k-organization concentration ratios, which
measure the combined share of total enrollment of the largest k universities. Although we
examined a wide range of concertation ratios and other measures (e.g., Herfindahl index),
we report concentration ratios for 1, 2, 5, 10, and 20 institutions because we found that
these five concentration ratios describe the observed concentration patterns well. We also
report basic descriptive statistics and the number of institutions within certain enrollment
bands in order to more fully describe the distribution of enrollments across higher edu-
cation institutions. Because enrollment patterns differ meaningfully across sectors, we
report results separately for public, private nonprofit, and private for-profit institutions after
reporting results for all institutions.

Results
Market Concentration in Online Education

While applying Sutton’s model to the U.S. higher education system, we predicted that
online nonresident enrollment would be concentrated and would remain concentrated as
the size of the online market grows over time. We also predicted that resident enrollment
concentration would be more likely to fall as market size expands for reasons both related
and unrelated to the model. Table 1 reports concentration ratios estimated separately for
nonresident (panel B) and resident (panel C) students. Consistent with our expectations, the
concentration ratios computed solely using data for nonresident students reveal highly con-
centrated enrollments. In 2018, the two institutions with largest online nonresident enroll-
ments accounted for a bit less than 1 out of every 6 online nonresident students (15.5%).
The largest five institutions enrolled a bit less than 1 out of every 3 students (30.5%). The
share moved close to one-half (45.1%) for the 10 largest institutions and well over one-half
(59.6%) for the 20 largest institutions.

15 The independent variables used in the logit regression were an indicator for resident student status, the
percentage of students enrolled exclusively online at the institution attended, and indicators for the control
and degree level of the institution attended. Because IPEDS online enrollment is determined by the fall
semester and NPSAS is determined by the academic year, NPSAS-based estimates of the probability that an
“online” student is in an “online degree program” will be a slight over-estimate of the relevant probability
for IPEDS.

16" Separate adjustment parameters were calculated for resident and nonresident students at each school.
Each adjustment parameter was then multiplied by the relevant measure of “exclusively online” enrollment
(resident or nonresident), and the resulting two products were summed to produce our estimate of “exclu-
sively online degree program” enrollment.
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The overall changes in concentration levels did not align with our expectations when all
institutions were examined but did align when only nonprofit institutions were examined.
Concentration ratios fell between 2012 and 2018 in the former case and rose in the lat-
ter case. These varying results relate to a dramatic drop in online enrollments within the
for-profit sector, which initially contained the largest providers of online education. After
rapid enrollment growth during the 2000s, large for-profit institutions struggled to attract
online students in the 2010s amid poor outcomes for online students at for-profits, new fed-
eral regulations, and intensive media coverage of troubling organizational behavior (Cellini
& Turner, 2019; Fabina, 2019; Fountain, 2019; Kinser & Zipf, 2019). Nonresident online
enrollment declined by almost 300,000 students for the for-profit sector. In contrast, non-
resident online enrollment increased by slightly over 400,000 students at nonprofit institu-
tions. These new enrollments at nonprofits were heavily captured by the largest providers,
which caused nonprofit concentration ratios to increase.

As the for-profit share of nonresident enrollments steadily fell from 65 to 37% between
2012 and 2018, the enrollment reductions in the for-profit sector had a declining influence
on overall concentration levels. Figure 1 reports nonresident concentration ratios for each
year, with separate results by institutional type. Overall concentration levels plateaued near
the end of the period and even slightly increased between 2017 and 2018. The trends for
the nonprofit sector increasingly shape overall trends, and concentration ratios are not fall-
ing for this sector. If these trends persist, a relatively small number of higher education
institutions will continue to enroll most nonresident online students. Although overall non-
resident concentration levels have fallen since 2012, a meaningful amount of concentration
remains. For both the nonprofit and overall market in Fall 2018, the majority of nonresi-
dent online enrollments are captured by fewer than 15 higher education institutions.

Panel C of Table 1 reports figures that describe concentration levels for resident stu-
dents. For each individual state, concentration ratios were computed using resident enroll-
ment solely for that state (e.g., Michigan residents enrolled online at Michigan postsecond-
ary institutions). Weighted means were then computed from these 50 state-specific ratios,
with each state’s level of online resident enrollment serving as the weight.

As expected, the results reveal very different patterns for nonresident students. State-
specific resident concentration ratios were similar to national nonresident concentration
ratios, especially for the nonprofit sector, even though individual states only contain a
small fraction of the total number of higher education institutions. The five largest online
institutions in a state typically captured around one-third of all online resident enrollments
while the five largest online institutions in the nation acquired a similar share of all online
nonresident enrollments.

The results reveal that resident student concentration levels fell during our period, on
average.17 The trends are very similar for the overall market and for the nonprofit sector,
because for-profit institutions primarily enroll nonresident students. The reductions in con-
centration are meaningfully sized, as concentration ratios generally dropped by 4-6 per-
centage points. These declines occurred steadily throughout the period as each concentra-
tion ratio fell for each year-to-year change.

In summary, Table 1 highlights three different trends in the market for online education:
falling nonresident concentration due to declines in enrollment at large for-profit institu-
tions, slightly increasing nonresident concentration within the nonprofit sector, and falling

17 Not all states experienced a reduction in concentration over the period. For most concentration ratios,
around 9-13 states experienced an increase in concentration.
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resident concentration within most states. The trend for the entire online market will reflect
these three trends as well as trends in the share of students who are resident students.'8
Although we do not report the findings here, we also examined concentration ratios for
total online enrollment for each year during the 2012-2018 period. The trends for these
concentration ratios are very similar to those reported for nonresident students in Table 1
and Fig. 1. Ratios fell for all institutions but rose slightly for nonprofit institutions. The
negative trend for all institutions plateaued near the end of the period and slightly increased
between 2017 and 2018.

Table 2 reports concentration ratios for total online enrollment in 2018. Because the
national distribution of resident enrollments is relatively fragmented, these concentration
ratios for total enrollments are lower than their nonresident-specific and resident-specific
counterparts from Table 1. That said, a meaningful amount of concentration remains. For
example, the largest 10 institutions in regards to online enrollment capture 20.8% of the
online market. The sector-specific ratios reveal much lower concentration in the public sec-
tor than in the private nonprofit and for-profit sectors, which is a byproduct of relatively
large online resident enrollments in the public sector and relatively large online nonresident
enrollments in the other two sectors.

Table 2 also reports concentration ratios for our estimates of enrollments in exclusively
online degree programs. Our IPEDS measure of online enrollments includes students who
are enrolled online for the fall semester in question but not for all of their coursework in
their degree program. Data from NPSAS:12 indicate that around 83% of students who are
enrolled exclusively online during the 2011-2012 academic year were enrolled in a degree
program that was entirely online. The results from a logit regression, reported in Appen-
dix Table 6, reveal that this share varies across several key variables that relate to market
concentration. '

Using the procedures outlined in our data and methods section, we used these regression
results to produce institution-level estimates of enrollments in exclusively online degree
programs. We then used these enrollment estimates to produce concentration ratios for this
narrower definition of online enrollment, which are reported in Table 2. The results indi-
cate that concentration ratios are 20-25% higher than the ratios produced by unadjusted
IPEDS online enrollments.?’ The ratios are higher for the narrower definition, because

18 The share of students who are resident students will be influenced by factors relating to our earlier theo-
retical discussion. As market size grows, two factors will affect the residency choice of students. First, the
vertical quality of national providers will grow as they increase their spending on endogenous fixed costs.
Second, local providers will increasingly enter the market at the organization-level and program-level. The
first factor will push the share of students who are resident students downward while the second factor will
push it upward.

19 Students enrolled exclusively online during the 2011-12 academic year were more likely to be in an
entirely online degree program when they were nonresident students and when they were enrolled at higher
education institutions where online enrollment comprised a larger share of overall enrollments. The likeli-
hood also varied by Carnegie classification and degree-level, with the highest rates at four-year for-profit
institutions followed by less-than-four-year for-profit colleges, four-year private nonprofit institutions, four-
year public institutions, and finally, less-than-four-year public colleges.

20 These differences cannot be explained by the propagation of errors within the multi-step logistic regres-
sion process. For the concentration indices in Table 2 associated with estimated online degree program
students, we computed 95% confidence intervals through bootstrapping methods and found that the lower
bounds of these intervals were still far above the concentration indices for unadjusted IPEDS online enroll-
ments in Table 2. For example, the 95% confidence interval for the share of estimated online degree pro-
gram enrollments captured by the ten largest institutions ranges between 25.0 and 26.1. These figures far
exceed 20.8, which is the share of unadjusted IPEDS online enrollments captured by the ten largest institu-
tions.

@ Springer



Research in Higher Education (2022) 63:33-59 47

All institutions Public

80
I

20
I

80
I

60
1
|

20
1

|

|

|

|

|

|

\.

o -

Nonresident Online Enroliment Shares (%)

T T T T T T T T T T T T T T
2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018
Year

Top1 ————- Top 2
——=—=-Top5 —— = Top10

Fig. 1 Nonresident online enrollment concentration ratios

resident students at public institutions are most likely to enroll entirely in online classes for
one term even though they are not in an exclusively online degree program. When a sub-
stantial portion of public resident enrollments is removed, the share of total online enroll-
ments that are captured by large national providers becomes greater.

Comparing Online Education with In-Person Education

Table 3 contains 2018 figures for in-person education that are similar to those presented
in Table 2 for online education. The results reveal that enrollment patterns for in-person
education are much more fragmented. The 10 largest providers of in-person enrollment
only capture 3.8% of total enrollment while the corresponding figure for online enrollments
from Table 2 is 20.8%. The differences are especially striking in the private sectors. In the
private nonprofit sector, the largest 10 institutions capture around a tenth (9.8%) of the in-
person students, while the same ratio for online enrollments is almost one-half (47.3%) of
students. For the private for-profit sector, the corresponding figures are 16.6% and 75.0%.
Concentration ratios are drastically higher for online education than for in-person
education, because online education ratios have much smaller denominators (total
enrollment) but have similarly-sized, and sometimes larger, numerators (enrollment
of largest providers). Total enrollment for online education (3,206,915) is one-fifth
of total enrollment for in-person education (16,653,084). Yet, the three largest pro-
viders of online education (Western Governors University, Southern New Hampshire
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Table 2 Adjusted and unadjusted online concentration ratios by institutional control, Fall 2018

#Inst Total enrollment % Top1 % Top2 % Top5 % Top 10 % Top 20

Online students

All institutions 5162 3,206,915 3.8 6.8 14.0 20.8 28.7
All nonprofit 3471 2,636,125 4.6 8.3 14.0 18.7 233
Public 1828 1,807,162 2.7 4.7 8.6 12.1 17.5
Private nonprofit 1643 828,963 14.6 26.3 40.2 473 56.1
Private for-profit 1691 570,790 16.9 29.2 52.6 75.0 89.8
Estimated online degree-program students
All institutions 5162 2,557,992 4.7 8.4 17.2 254 34.8
All nonprofit 3471 1,998,060 6.0 10.7 17.7 235 28.6
Public 1828 1,235,433 35 6.3 11.1 15.3 21.3
Private nonprofit 1643 762,627 15.6 28.1 42.6 49.9 58.8
Private for-profit 1691 559,932 17.0 29.3 529 75.4 90.1

The columns titled “% Top k™ contain k-organization concentration ratios, which is the enrollment share of
the k largest institutions in the sector. Online students are defined as students enrolled exclusively in dis-
tance education courses during the Fall 2018 semester. Online degree-program students are defined as stu-
dents enrolled in an entirely online degree program. Online enrollments are taken directly from the IPEDS
Fall Enrollment survey. Online degree-program enrollments are estimated using IPEDS and NPSAS data in
the manner outlined in the text

University, and University of Phoenix) all had enrollments above 96,000, while the
largest provider of in-person education (Pennsylvania State University) had an enroll-
ment of 76,933.

Not only is the level of scale different for online than for in-person education, but
the recipe for scale also differs. Large online providers achieve scale by primarily
enrolling nonresident students while large in-person providers achieve scale by primar-
ily enrolling resident students. Table 4 documents this point by reporting the average
nonresident enrollment shares for specific enrollment bands for both online and in-per-
son. Nonresident share and enrollment size are positively related for online education
but not for in-person education.

The differences between in-person and online education described in this section
align with the expectations stated earlier in this paper. Institutions can more easily
scale their online programs than their in-person programs because expanding online
enrollment slots at scale is less expensive (due to lower marginal costs) and filling
online enrollment slots at scale is less challenging (due to the ease by which online
students can attend distant institutions). The peculiar economics associated with in-
person education also plays a role, because it leads top ranked institutions to respond
to strong student demand by becoming more selective rather than scaling enrollments
(Hoxby, 2009; Winston, 1999). Selectivity increases the academic credentials of
incoming students and the subsidy level per student, two factors that determine student
demand (Winston, 1999). The in-person students who are most willing to relocate for
college typically enroll at well-resourced selective institutions (Hoxby, 2009). Thus,
the institutions that seek to scale in-person education typically focus on local popula-
tions and are consequently constrained by the size of those populations.
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Table 3 In-Person concentration ratios by institutional control, Fall 2018

#Inst Total enrollment % Topl % Top2 % Top5 % Top10 % Top 20

In-person students

All institutions 5162 16,653,084 0.5 0.9 2.1 3.8 6.7
All nonprofit 3471 16,050,426 0.5 0.9 22 4.0 7.0
Public 1828 12,813,641 0.6 1.2 2.7 5.0 8.7
Private nonprofit 1643 3,236,785 1.6 2.8 5.8 9.8 15.7
Private for-profit 1691 602,658 3.3 53 10.1 16.6 26.2

The data source is the IPEDS Fall Enrollment survey. The columns titled “% Top k” contain k-organization
concentration ratios, which is the enrollment share of the k largest institutions in the sector. In-person stu-
dents are defined as students enrolled in at least one in-person course during the Fall 2018 semester

Further Examination of the For-Profit Sector

Comparing online and in-person enrollment patterns across sectors can reveal further
insights. Tables 1 and 2 revealed that the for-profit sector was more concentrated than the
nonprofit sector, and our earlier theoretical discussion predicted that would be the case
because for-profit institutions are more likely to act in accordance with Sutton’s model.
Specifically, they will be less likely to enter the market and more likely to operate at scale
when they do enter the market.

Table 5 reports a number of statistics that allow for examination by sector of both market
entry and enrollment scale for institutions that enter. We do find that for-profit institutions
are relatively unlikely to enter the online market, while public institutions, who are driven
by access considerations alongside financial considerations, disproportionately choose to
enter. The share of for-profit institutions with non-zero online enrollment is 9.2%, while
the corresponding share for public institutions is 80.9%.?! The difference narrows when we
solely examine 4-year institutions, because less-than-4-year for-profit institutions are espe-
cially unlikely to enter the online market.??

We also find that for-profit institutions are more likely to operate at scale. Among those
institutions that entered the online market, 18.1% of 4-year for-profits enroll at least 5000
online students while the corresponding figures for 4-year public and private nonprofit
institutions are 4.7% and 2.4%. The mean enrollment at 4-year for-profits is three times as

21 Private nonprofit institutions fall somewhere between the cases of public and private for-profit institu-
tions. They are less likely to be driven by financial considerations than for-profit institutions and less likely
to be driven by missions focused on providing access to local students than public institutions. Table 5
reveals that the share of four-year private nonprofit institutions that entered the online market was lower
than the share of publics and higher than the share of for-profits. Further analysis reveals that four-year pri-
vate nonprofit institutions were more likely than four-year public institutions to primarily (or entirely) enroll
online students in graduate-level programs. This result suggests that many private nonprofit institutions that
enter the online market at small enrollments may still be doing so for financial reasons, because an institu-
tion can produce positive net revenue when launching a graduate program in a specific field associated with
strong student demand, an area of strength for the institution, or both. Graduate programs are financially
attractive because an online professional master’s degree, which typically has a targeted curriculum, can
have relatively low fixed costs.

22 The low online market entry for less-than-four-year for-profit institutions is likely partially driven by the
subject matter of many of these institutions. Cosmetology schools and some other trade-oriented schools
may find that online instruction is an impractical way to provide the necessary “hands on” training.
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Table 4 Average nonresident
undergraduate enrollment share

by enrollment size, Fall 2018 Online  In-person  Online  In-person

Enrollment size Number of institutions Avg. % nonresident

All institutions

40,000 and above 3 15 93.5 13.7
25,000-39,999 8 64 76.3 18.8
10,000-24,999 14 299 55.2 14.9
5000-9999 35 450 38.8 16.3
2000-4999 156 727 133 225
1-1999 2147 3321 16.9 16.4
4-year institutions
40,000 and above 3 10 93.5 18.0
25,000-39,999 8 53 76.3 22.0
10,000-24,999 9 192 67.9 21.3
5000-9999 25 253 51.6 26.2
20004999 78 429 229 342
1-1999 1329 1135 22.8 345

The data sources are the IPEDS Fall Enrollment survey and the IPEDS
Resident and Migration survey. The number of institutions for each
enrollment band is computed using just enrollments for the relevant
educational type (online or in-person). The columns titled “Avg. %
nonresident” contain the mean share of enrolled students that are non-
residents for institutions that are in the relevant enrollment band

large as the mean enrollment for publics and six times as large as the mean enrollment for
private nonprofits. The median online enrollment at for-profits, however, is well below the
median at public institutions, so when not operating at large scales, for-profit institutions
are more likely to operate small, rather than moderately sized, online programs.>®

The in-person enrollment patterns reported in Table 5 paint a very different portrait of
differences across sectors. Large numbers of institutions from each sector have entered
the in-person market, and for-profit institutions disproportionately operate at small scales.
Because for-profit institutions are more likely to select those activities that best produce
profits, these differences by sector suggest that a large number of local small-scale profita-
ble opportunities exist for in-person education, while a small number of large-scale nation-
ally-oriented profitable opportunities are present for online education.

Spending on Endogenous Fixed Costs

Sutton’s model has implications for expenditure patterns as well as enrollment pat-
terns, because the model implies that expenditures on endogenous fixed costs by lead-
ing online institutions will increase as the size of the online market grows over time. Up
to this point, we have solely focused our attention on enrollment patterns because the

2 Private nonprofit institutions also provide a distinct case in regard to scale. Private nonprofits are the
most likely to operate at very small scale as their median online enrollment lags well behind the corre-
sponding figure in the other two sectors. They are also the most likely to operate at the very highest scales
as three of the five largest online providers are in the private nonprofit sector.
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Table 5 Market entry and enrollment size by institutional control, Fall 2018

Market entry Enrollment size (for Institutions with Enroll-
ment > 0)
# IHEs % Enr>0 Mean Median % > 5000 % >2000
Online
For-profit (All) 1691 9.2 3683 198 12.3 16.8
Public (All) 1828 80.9 1223 637 3.0 15.7
Private NP (All) 1643 57.3 881 142 2.4 5.8
For-profit (4-year) 198 53.0 5319 490 18.1 23.8
Public (4-year) 675 94.8 1628 866 4.7 22.0
Private NP (4-year) 1478 62.1 881 147 24 59
In-person
For-profit (all) 1691 98.5 362 115 1.1 3.1
Public (all) 1828 99.8 7021 3557 40.7 64.6
Private NP (all) 1643 99.1 1987 939 8.3 28.7
For-profit (4-year) 198 89.9 1293 427 7.3 17.4
Public (4-year) 675 99.7 11,848 7493 63.6 86.5
Private NP (4-year) 1478 99.1 2187 1120 9.3 31.9

The data source is the IPEDS Fall Enrollment survey. The first two columns of results are based on the full
set of institutions for each institutional type. The last four columns of results are based on the set of institu-
tions for each institutional type with positive enrollments for the relevant educational type. The enrollment
statistics are computed using just enrollments for the relevant educational type (online or in-person)

available expenditure data for higher education institutions contain numerous limitations.
The IPEDS Finance component does not distinguish between expenditures for online pro-
grams and expenditures for in-person programs and does not classify expenditures in a way
that allows spending on endogenous fixed costs to be measured. The data submitted by
higher education institutions to the Internal Revenue Service and the general public via
Form 990 also does not distinguish between online and in-person programs and is only
provided by private nonprofit institutions.

Form 990, however, does classify expenditures in a helpful manner, because it requires
schools to report their level of advertising and promotion expenditures. Advertising is one
of the primary examples, along with R&D, used by Sutton (1991) in discussions of endog-
enous fixed costs. Consequently, Form 990 data can provide insight, albeit limited, into
whether or not leading national universities increase their spending on endogenous fixed
costs as market size expands. Increased spending by existing large providers can dissuade
other institutions from entering the national market and lead the market for nonresident
students to remain concentrated.

Figure 2 reports advertising and promotion expenditures for the four private nonprofit
institutions with the largest nonresident online enrollments in the Fall of 2012. Unlike most
other online providers in the private nonprofit sector, these schools solely enroll online
students (Western Governors University and Excelsior) or primarily enroll online students
(Liberty University and Southern New Hampshire). As a group, they captured 50% of the
nonresident online enrollments in the private nonprofit sector in Fall 2012. The expenditure
trends in Fig. 2 support Sutton’s model in that two of the four institutions invested heav-
ily in advertising and retained, and even grew, their market share. Between the 2012 and
2018 fiscal years, real advertising and promotion expenditures increased by around 180%
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Fig.2 Nonresident online enrollment and advertising and promotion expenditures for the four largest pri-
vate nonprofit online providers

at Western Governors University and 1,120% at Southern New Hampshire University. At
the same time, these institutions increased their nonresident online enrollments by 197%
and 1055%.

Discussion

Sutton’s model of endogenous fixed costs suggests that the impact of expanding market
size on concentration will depend upon whether a student’s valuation of an online program
(i.e., quality) is produced primarily through spending on fixed costs or spending on vari-
able costs. If endogenous fixed costs, such as advertising and R&D, are important deter-
minants of quality, then we should find that concentration levels remain substantial even
as market size grows large. The magnitude of these concentration levels may be tempered
if horizontal dimensions of quality (e.g., the distance between seller and buyer) are impor-
tant. If some customers have a preference for nearby organizations, then more organiza-
tions will enter the market as small local providers. When applied to online education, this
model suggests that the online market will be concentrated and contain a small number of
large providers capturing an enduring share of nonresident students and large number of
small providers primarily enrolling resident students.

In our empirical analyses, we find that relative to in-person education, national online
enrollment patterns are heavily concentrated. The largest ten online providers captured
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around 20-25% of online enrollment during the Fall of 2018. The scale of these large pro-
viders is driven by the enrollment of nonresident students. Over 40% of online students
enroll outside of their home state, and almost half of these nonresident students congregate
at 10 large providers. A substantial number of small local providers exist alongside these
large national providers.

Overall concentration levels fell between Fall 2012 and Fall 2018 as the enrollments
of large for-profit institutions plummeted. Yet substantial levels of concentration remained
present in the online market, because concentration levels in the nonprofit sector actually
increased over this period. The rise of large nonprofit “mega-universities” (Blumentyk,
2018; Gardner, 2019) meant that overall concentration levels started to plateau, and even
slightly rise, by the end of our study period. Data on marketing expenditures by rapidly
expanding “mega-universities” match expectations flowing from Sutton’s model. In com-
bination, the trends we observe suggest that the national online market may remain fairly
concentrated in the decades to come.

Sutton’s model enhances our understanding of these patterns and their consequences by
highlighting the role of endogenous fixed costs, a type of costs that have received very little
attention by higher education researchers. Analysts that ignore these costs will underesti-
mate the organizational costs associated with online education and the level of concentra-
tion in online enrollment patterns. Greater attention should be paid to endogenous fixed
costs, especially in regard to questions pertaining to magnitude, type, and outsourcing.

The magnitude of endogenous fixed costs that an institution must incur in order to com-
pete in the national market will shape both enrollment patterns and organizational costs. A
highly concentrated market with large spending requirements will mean that relatively few
higher education institutions will be able to leverage economies of scale and scope to gen-
erate substantial positive net tuition revenue. A majority of chief academic officers believe
that online education is critical to their institutions’ long-term strategy (Allen et al., 2016),
so concentrated benefits will heighten the financial sustainability challenges facing many
institutions.

The magnitude of spending also carries implications for online students, because it can
shape the quality and price of online education. Within the industrial organizational litera-
ture from economics, the term quality refers to the valuation of enrollment opportunities
by prospective students. These valuations determine the enrollment decisions of these stu-
dents. We don’t yet have a clear sense of how specific types of expenditures (e.g., advertis-
ing and recruitment, student services, instruction) shape the valuations of online students.
The most influential expenditures will naturally grow in prominence if institutions compete
for students by spending on those items that most affect their enrollment decisions.

Higher education researchers are more likely to use the term quality in relation to stu-
dent learning, development, and outcomes. They will consequently be very interested in
whether spending competitions are centered on instruction and student services rather
than on advertising and recruitment. We should expect student learning and outcomes to
expand more rapidly if institutions compete by focusing further on the development of
richly interactive, high-quality online course materials rather than by increasing the level
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of advertising.?* If online enrollments continue to grow as expected, the nation’s stock of
human capital will be increasingly shaped by the nature of online education.

The magnitude and type of spending will influence the decisions of students who are
choosing between their local broad access institutions, non-profit mega-universities, and
for-profit institutions. Questions about the quality of these educational options relate to
important equity concerns about the U.S. higher education system, and Sutton’s model
highlights specific questions pertaining to educational spending. Investments into the
academic quality of online programs at local broad access institutions will be shaped by
the number of students enrolling in these programs. Greater attention should be paid to
the enrollment preferences of online students (i.e., their preference for local institutions)
and the spending on online programs at local broad access institutions. For non-profit
mega-universities and for-profit institutions, the most important questions pertain to type
of spending rather than magnitude. If these institutions were able to leverage their scale
so that they could invest heavily in the quality of their instruction and services, then the
enrollment options of geographically constrained students would be greatly enhanced.
Limited evidence currently exists on spending patterns. One recent study was conducted by
Cellini and Chaudhary (2020) who found higher spending on advertising at for-profit insti-
tutions and institutions with greater than 50% of students taking classes exclusively online.

Endogenous fixed costs create a financing challenge for institutions seeking to create a
new online program. An institution must spend heavily during the development and launch-
ing of the program, but it does not generate any tuition revenue from the program during
these initial periods. To fund this start-up period internally, an institution must either have
discretionary resources on hand or take on new debt. A second challenge is that some new
online programs are unsuccessful and attract few students, which means the institution
will never recoup its initial investment. In response to these and other challenges, non-
profit institutions have been increasingly partnering with for-profit online program manag-
ers (OPMs) via tuition share agreements. These agreements provide up-front capital and
reduce risk by having the OPM firm cover the initial costs associated with launching an
online program and certain ongoing services in return for a share of future tuition revenues.
From the perspective of Sutton’s model, OPM tuition share-based partnerships transform
initial fixed costs into future variable costs and make it easier for an institution to enter the
market. Consequently, OPM agreements could potentially decrease the level of concentra-
tion in the online market.

The future role of OPMs is uncertain, however. OPM-university partnerships based on
tuition share agreements raise policy concerns that might lead to future regulation (Carey,
2019; Hall & Dudley, 2019). Research into the financing challenge associated with online
programs could inform these policy discussions and our understanding of the forces shap-
ing market structure in online education. Such work could also contribute to the literature
on academic capitalism (Slaughter & Leslie, 1997; Slaughter & Rhoades, 2004), because
the use of OPM firms is an advanced form of outsourcing that relates to core activities such
as instruction and advising. The embedding of for-profit firms within nonprofit higher edu-
cation institutions blurs the distinction between nonprofit and for-profit institutions.

24 A less straightforward comparison is between spending on course materials and spending on student
services infrastructure. Anecdotal evidence suggests that major online providers view the latter as central.
For example, Paul LeBlanc, president of Southern New Hampshire University, regularly states that SNHU
wants to have an academic program that is like a Honda Accord and wants to be the Nordstrom of student
services (Blumenstyk 2018).
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Conclusion

Our discussion section noted a number of areas for further research relating specifically to
endogenous fixed costs, and in this conclusion section, we discuss future research oppor-
tunities more broadly. Any discussion of the future must incorporate considerations per-
taining to the COVID-19 pandemic, because the widespread use of remote education dur-
ing the pandemic will likely influence student demand for online education as well as the
capacity and desire of higher education institutions to produce online education.

The limited information that exists suggests that student interest in online education
grew during the COVID-19 pandemic. Blumenstyk (2021) reported data from the National
Student Clearinghouse Research Center indicating that national undergraduate enrollment
fell by 4.4% from fall 2019 to fall 2020 while undergraduate enrollments at predominately
online institutions increased by 5%. Similar differences occur when the comparisons are
made for graduate students (+3% versus +10%) and for transfer student (— 8% versus
+4%). Blumenstyk (2021) also noted that enrollments grew rapidly at mega-universities,
such as Arizona State (+20%), Southern New Hampshire (+18%), and Western Gover-
nors University (+7%). This short-term growth in online enrollments likely reflects the
low appeal of in-person programs that contain limited and distanced in-person interactions.
The long-term post-pandemic impact on student demand will be harder to gauge, because
student experiences with remote education could increase or decrease their future interest
in online education.? Increased exposure to internet-based learning may make online edu-
cation more attractive to students, but negative experiences with hastily developed remote
learning experiences may produce the opposite effect.

On the supply side, the widespread adoption of remote instruction and student ser-
vices likely increased the capacity of many institutions to offer fully online programs. The
expansion of this capacity could shape the future market structure of online education. If
the infrastructure that many institutions developed while providing remote education can
be used to increase the number and quality of their online programs in the future, then the
pandemic may lead to a narrowing gap between leading national online providers and other
institutions. The degree to which institutions can leverage their remote education infra-
structure is uncertain, however, because much of that infrastructure was oriented around
synchronous instruction and traditionally aged students rather than asynchronous instruc-
tion and adult students.

The pandemic may increase higher education institutions’ interest in online educa-
tion, because the pandemic’s financial challenges may heighten the need to identify new
sources of revenue. Recent evidence suggests that interest in online programs continued
to grow during the pandemic. HolonlQ (2021) reported that institutions formed 180 new
partnerships with OPM firms in 2020, which is an increase over the previous high of 154
new partnerships in 2019. The rising use of OPM firms may reflect another aspect of the
pandemic’s financial impact: institutions may find it increasingly difficult to cover start-up
costs using internal funds.

2 We are using the term remote education to describe the temporary transition of in-person courses and
programs to online delivery. The term online education describes courses and programs that were purposely
designed for online delivery. In general, we should expect online education to better employ effective online
learning design principles than remote education, because institutions have more time and stronger incen-
tives to invest in the development of online courses. Numerous exceptions to the general pattern likely exist,
so the distinction between online education and remote education is imprecise.
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As further data emerges, researchers can examine how the COVID-19 pandemic impacted
market structure in online education. When examining market structure, future work can
extend beyond this study to further explore how online enrollment levels relates to the mis-
sion, approach, reputation, and other characteristics of higher education institutions. To keep
the scope of this study manageable, we only differentiated institutions by institutional control
and level. Further differentiation would likely produce additional insight.

Research into differences in online market entry by institutional reputation might be espe-
cially important for understanding the future market structure of online education. Institutions
with strong existing brands from in-person education have historically shunned online educa-
tion, but they have shown an increased interest in online education in recent years (McKenzie,
2018). Such schools could potentially leverage their reputations and other resources to gain
meaningful levels of market share but may be hesitant to enter the market in a substantive way,
as the business model that produced their strong reputation was often based on a scarcity of
enrollment slots (Hoxby, 2014). They may choose to enter the market only in targeted fields,
a possibility that researchers could study because the IPEDS Completion survey component
identifies whether each degree, as measured by the 6-digit Classification of Instructional Pro-
grams (CIP) code and award level, is offered as a distance education program. If elite institu-
tions enter the online market in a meaningful way and establish new streams of net revenue,
it will further increase the extreme financial inequality that exists across U.S. colleges and
universities (Cheslock & Shamekhi, 2020; Clotfelter, 2017; Taylor & Cantwell, 2019).

The pricing decisions of online programs is another topic worthy of further study. The larg-
est online nonprofit providers of online education have leveraged economies of scale in order
to keep their tuition prices low. Southern New Hampshire University (SNHU) has frozen its
online tuition since 2012, and Western Governors University charges a low flat rate for six-
month terms that does not vary by the number of courses taken.

The limited research that has been conducted on online pricing suggests that these mega-
universities are atypical and that nonprofit institutions generally charge similar or higher prices
for online than for in-person education once fees are included (Poulin & Strout, 2017). For
institutions with small online enrollments, this pricing may simply reflect the substantial per-
student costs associated with producing online education at a small scale. For institutions with
moderate online enrollments, the pricing could be driven by expenditure pressures relating to
Sutton’s model, because these schools may have spent heavily to attract and retain the students
they were able to enroll. Alternatively, the pricing could reflect a desire by institutions to gen-
erate large levels of net revenue from online programs. In this latter scenario, online prices
(and the institutional net revenue associated with higher prices) might fall over time if com-
petition for online students intensifies. Longitudinal research that examines how online prices
relates to competition, scale, organizational characteristics, and other factors could provide
helpful insights into the financial impact of online programs on higher education institutions
and the nature of the online enrollment choices available to students. If online enrollments
continue to grow as expected, the importance of work in this and other areas pertaining to
online education will only increase in importance.

Appendix

See Table 6.
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Table 6 Predicting enrollment Coeff
in an exclusively online degree
program, logit regression

Std. err  Z-Stat

Online share of institution’s students ~ 2.101 0.368 5.71
Resident student -1.038 0.193 -5.37
Private nonprofit, 4-year institution 0.482 0.229 2.11
Private for-profit, 4-year institution 1.049 0.281 3.73
Public, 2-year institution —0.585 0.144 —4.06
Private for-profit, 2-year institution 0.812 0.570 1.42
Intercept 1.491 0.196 7.59
Number of observations 6,490

Pseudo R-squared 0.2509

The data source is NPSAS:12. Only students who report taking all
of their courses online during the 2011-2012 academic year were
included in the regression. The dependent variable is an indicator for
enrollment in an exclusively online degree program. The regression
was weighted using the NPSAS variable "wta000"
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