
Bergh, Andreas; Fink, Günther

Working Paper

Escaping from Mass Education – Why Harvard Pays

Working Paper, No. 2005:2

Provided in Cooperation with:
Department of Economics, School of Economics and Management, Lund University

Suggested Citation: Bergh, Andreas; Fink, Günther (2005) : Escaping from Mass Education
– Why Harvard Pays, Working Paper, No. 2005:2, Lund University, School of Economics and
Management, Department of Economics, Lund

This Version is available at:
https://hdl.handle.net/10419/259899

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/259899
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Escaping from Mass Education -
Why Harvard Pays

Andreas Bergh∗ Guenther Fink†

January 11, 2005

Abstract

Private universities, as opposed to publicly financed ones, are domi-
nant in some countries and almost non-existent in others. We develop a
dynamic model to demonstrate that private providers emerge as soon as
they can profitably sell an elite signal to the most highly talented. As pri-
vate providers engage in cream skimming, the returns to publicly provided
education decreases, but the average return to higher education increases
because of the signaling benefit created. We use numerical simulations
to demonstrate the dynamic implications of our model, and provide some
basic empirical evidence in support of the theory presented.
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1 Introduction

The degree to which higher education is provided by private rather than pub-

licly financed universities varies substantially across countries. While total en-

rollment in higher education can largely be explained by wealth and income

levels1 , there is no established theory in the literature that explains why private

providers have taken substantial market shares in some countries but remain

marginal in others. In 2002, the share of private providers in the higher educa-

tion sector was 32 percent in Portugal and 26 percent in the United States, but

only 1 percent in Sweden and 0.1 percent in New Zealand.2 More surprisingly,

as can be seen in figure 1, both the absolute and the relative size of the private

higher education sector are seemingly unrelated to the total size of the higher

education sector - countries like New Zealand, Sweden, Norway and the US

are very similar with respect to total enrollment, but show completely different

patterns in the provision of higher education.

Figure 1. Enrollment with private and public universities in selected

OECD-countries.
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To shed light on the emergence and consequences of private versus public

1See, for example, Bergh and Fink (2004). This basic income/enrollment correlation is also
in line with the recent growth literature which claims that the returns to higher education
increase as economies move towards the technology frontier and the production shifts from
imitation to innovation. See for example, Aghion et.al. (2003).

2Data on total enrollment rates comes from the Worldbank’s world development indicators
(WDI), and data on the relative size of the privates university sector is from the UIS / OECD
/ EUROSTAT 2002 Data Collection on Education Statistics (UOE). As private institutions
we count only those defined by the UOE as private and independent.
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providers of higher education, we develop a model where higher education serves

as a signal of unobservable talent (Spence, 1973), but also has a positive effect

on workers’ productivity. In the model, each individual receives a wage which is

based on the average talent of all individuals with the same type of education.

The model predicts that the entry of private providers depends on the shape

of the talent distribution, the degree of subsidization within public education

and on the fixed cost of entering the higher education market. When the talent

distribution is more compressed, less can be gained from enrolling the most

highly talented into private institutions. Similarly, the higher the fixed costs

of entering, the later private universities will emerge and the slower the growth

of the private sector will be. The effect of subsidies to public education, on

the other hand, is theoretically more ambiguous. Higher subsidies increase

the relative price of the services offered by private institutions, and thus make

it harder to compete for potential new entrants. On the other hand, higher

subsidies have a positive incentive effect on overall enrollment. Since public

subsidies increase the overall enrollment rate but decrease the relative size of

the private sector, the effect of public subsidies on total enrollment in private

institutions of higher education is uncertain.

Further, we show that the emergence of private institutions in itself has a

significant impact on the structure of the higher education sector. First, the

entry of private providers significantly increases the average return to higher

education. This is so because private higher education increases the premium

for the most talented, but, by the same means, lowers the premium for public

education, which then attracts a lower number of students. As a consequence,

total enrollment in higher education decreases as private institutions emerge.

The theory presented here builds on Spence’s (1973) seminal work on signal-

ing and applies the basic mechanism developed therein to a dynamic framework

with multiple potential education providers. Our model is related to the recent

work by Hendel et al. (2001), who demonstrate that the easing of credit con-

straints will eliminate the pool of highly talented among the uneducated, and

thus increase wage inequality over time. While this finding is in line with our

model, we do not model group specific credit constraints explicitly but rather

focus on the organizational structure of higher education and its implications.

As to the emergence of private providers of higher education, to our knowledge,

the research closest to this paper are the simulations conducted by Ortman et

al. (2002). Applying various types of matching models Ortman et al. take a

simulation approach to explain the recent emergence of low cost private educa-

tion providers in the US. Although we also calibrate our model to the US. data
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in some of the simulations, we are more interested in the high than in the low

end of the market, and have a more international perspective in mind. Last, Fu-

tagami and Ishiguro (2004) use an overlapping generations model to show that

there are two steady states when agents use education to signal ability. In one

steady state, only high ability agents obtain education (”Elites steady state”)

and in the other, everybody obtains education (”Mass higher education” steady

state). The model used by Futagami and Ishiguro model is a closed economy

with no exogenous productivity growth, and the level of the initial capital stock

determines which steady state is reached. Our model is set in an open economy,

uses a dynamic framework, and leads to a unique steady state in the long run.

As for the rest of the paper, the usual road map applies: In the next section,

we discuss the background of our theoretic model and discuss the intuition

underlying the assumptions made. In section 3 we develop the formal model,

and in section 4 we present some numerical simulations and some basic empirical

evidence. Section 5 summarizes the findings and concludes the paper.

2 Background

Higher education has a long history. Although no exact record is available, the

first two Indian universities (Nalanda and Takshashila) supposedly date back

more than 3000 years. In the Western world, Bologna became the first official

university in 1088, while Harvard became the first university in the United States

in 1636. Originally mostly associated with the clerus and specific professions,

universities grew significantly in size and scope throughout the 19th, and even

more so in the 20th century.

Given its long history, higher education should be considered a sector par-

ticularly hard to enter from an economic perspective. Traditional institutions

(the incumbents) are not only protected by the human and physical capital

accumulated over the last centuries, but also profit from their reputation and

often highly developed ties to public funding. Most traditional institutions are

not profit oriented, and charge a price much below the actual cost of education.

For this reason, we shall loosely refer to these historic and non-profit oriented

institutions as public or philanthropic, while we shall simply denote all profit

oriented enterprises as private in the rest of this paper.

Private providers can only enter the higher education market if such an entry

is profitable. Profits are created by assisting the most highly talented individuals

in credibly signaling their talent to employers, thereby assuring them higher

wages. In the model present here, we assume that private and public institutions
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have the screening technology3 required for such a selection, but that only the

private institutions apply it to generate profits. Since there is free entry and all

entrants share the same technology, the private sector is perfectly competitive,

so that all private providers operate at the optimal size4 and generate zero profits

in equilibrium. Given this, any private providers can and will enter precisely

when it becomes profitable for a sufficient large pool of students to switch from

public to private institutions.

Because the philanthropic provider is cheaper from the individual’s perspec-

tive and initially offers the same signal, private entry will not occur up to a

certain enrollment threshold. As long as only a few are enrolled with the phil-

anthropic provider, there is no market for private providers. As incomes rise,

enrollment with the philanthropic provider will increase, and the signaling value

of completing philanthropically provided higher education will decrease. This

makes it possible for private providers to offer a signaling premium large enough

to enroll the required number of students to break even.

The model we present in this paper is agnostic with respect to what ex-

tent signaling and human capital explain the demand for higher education in

general.5 Human capital augmenting technology in higher education (which is

optional but not necessary in our setup) simply increases the aggregate demand

for higher education, but does not affect the qualitative results of our model.

Further, throughout the paper we assume that private and public providers

dispose of the same production technologies. By this, we abstract both from

arguments related to the relative performances of private and public sectors and

from normative arguments based on educational content.6 Second, we assume

that the access to the public sector is unrestricted for all agents. In reality, the

set of possible constraints in the public sector is large, ranging from highly se-

lective high school system and placement exams to enrollment ceilings currently

enacted in a large range of countries. While these "institutional" factors are

crucial to understand the variation in enrollment rates across countries, they

add little value to the aspect taken into consideration in this paper. Last, the

model implicitly assumes that all agents enrolled in one university earn the same

3The screening technologies applied by most private schools can be considered as complex
as cost intensive, and range from basic standardized tests to personalized interviews.

4We assume some generic U-shaped cost function based on high initial fixed cost and
increasing marginal costs caused by general capacity constraints.

5The signaling approach to modeling education itself is not undisputed. While some studies
raise doubts regarding its validity (for example Kroch and Sjoblom 1994), others have empiri-
cally confirmed the signaling hypothesis (for example Lang and Kropp 1986 and Bedard 2001)
For a comparison of the human capital models and the signaling models, see Weiss (1995).

6Concerns regarding the ideological independence of educational institutions have without
any doubt been one of the major motivations for public expenditure on higher education,
especially in countries traditionally subject to strong clerical institutions.
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premium, which is clearly a simplification of reality7, but allows us to abstract

from strategic enrollment choices and thus to keep our model tractable.

While some of these assumptions may appear restrictive, they allow us to fo-

cus our analysis on a very specific aspect of higher education, that is the dynamic

evolution of its provision. As Trow (1984) notes, ”the growth of enrollment has

markedly increased the size of universities, bringing into them students of lower

social origins, reducing the value of their degrees, often diluting the quality of

their facilities and reducing the quality of their instructional staff” (p. 147). It

is exactly this aspect we focus in the model presented here, demonstrating its

causal influence on the emergence and continued growth in size and importance

of private education providers.

3 The Model Structure

We use a non-overlapping generations model where in every period t ∈ [1,∞]
a continuum of heterogeneous agents of size 1 is born and lives for one period.

Agents differ with respect to talent. All agents receive primary and secondary

education, and decide whether or not to invest in tertiary education. The deci-

sion depends on their own talent, the cost of tertiary education and the expected

returns to such an investment as shown in further detail below.

3.1 The Production Sector

The economy is characterized by a standard neoclassical, constant-returns-to-

scale production technology. Abstracting from capital stock effects, we analyze

a small, open economy, where capital and labor produce a single homogeneous

good. Output is uniquely determined by the amounts of physical and human

capital employed in the economy. While the access to capital for firms is un-

restricted, the human capital stock disposable for production is endogenously

determined by the domestic investment in higher education. The total output

Y at time t is given by

Y (At,Kt,Ht) = AtH
1−α
t Kα

t ; α ∈ (0, 1) (1)

where Kt and Ht are the total stocks of physical and human capital8 at time

t, and At captures the technology employed in the economy. The production

7See Krueger and Dale (1999), who show that market premiums depend primarily on
agent’s talent and not necessarily on their strategic school choice.

8We denote individual characteristics by small letters, while capital letters are used for
aggregate measures.
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sector is perfectly competitive. Producers choose a profit maximizing level of

production for a given wage rate wt per efficiency unit of labor and an exoge-

nously determined interest rate r for capital. Thus, the levels of human and

physical capital in any period of time are determined by

{Kt,Ht} = arg max
Kt,Ht

[Y (At,Kt,Ht)− wtHt − rtKt]. (2)

The inverse demands for human and physical capital are given by

rt = Y 0
K(At,Kt,Ht) = αAt(

Ht

Kt
)1−α, (3)

wt = Y 0
H(At,Kt,Ht) = (1− α)At(

Kt

Ht
)α. (4)

Since we assume the interest rate r to be constant and productivity At to rise

over time, equation (3) implies that the ratio H
K will decrease over time. Plug-

ging the optimal human to physical capital ratio into (4), the wage rate w per

efficiency unit of labor in each period t is given by

wt = (1− α)At
(αAt)

α
1−α

rt
α

1−α
= (1− α)A

1
1−α
t

µ
α

rt

¶ α
1−α

. (5)

which implies that the wage increases over time as At goes up. Firms operate

in a perfectly competitive market. They know the overall distribution of talent

and observe the aggregate enrollment decision, but cannot observe the talent of

an individual agent.

3.2 The Formation of Human Capital and the Enrollment
Decision

The human capital of an agent i in period t is determined by her talent θit and

the investment in her own (higher) education. Each agent’s talent is a random

draw from some distribution F (µ, σ2) with probability density function f (θ) . If

an agent decides to not enroll into higher education, her human capital hit equals

her talent. If she enrolls, human capital will be δθit. δ ≥ 1 measures the effective
productivity increase generated by higher education; if δ = 1, higher education

has only signaling value, otherwise additional human capital is generated. Thus,

total human capital is given by Ht =
X
i

hit.

Following Spence (1973), we assume that higher education is costly, and that

the effort cost of completing tertiary education is decreasing in the talent of each
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agent.9 More specifically, we assume that higher education is associated with

some constant pecuniary cost and an agent specific cost c
¡
θi
¢
, such that c0 < 0.

Since firms can not observe talent, wages reflect the average talent of agents

with different degrees of education. Tertiary education works as signal because

the average talent of the educated will be higher than the average talent of the

uneducated. The expected benefit of completing tertiary education depends

on the overall wage rate which is a function of technology, and the relative

wages paid by firms for educated and uneducated workers. The sequence of

decisions is the following: In each period agents observe the technology level

At, their talent θ
i
t and the overall distribution of talent F (θ). Based on these

parameters, agents calculate their expected premiums πt of higher education,

and then decide whether or not to enroll. Once enrollment decisions are made,

firms observe the labor market, and determine the new relative wages based on

the average talent of each group.

Let bθut denote the expected talent for uneducated agents, and let bθjt , j ∈
{pu, pr} denote the expected talent for uneducated agents, agents with publicly
and privately provided education respectively, where pr ∈ {p1, p2, .., pk} denotes
the k private schools in the higher education market.

Then, defining θjt as the talent level of the most unskilled agent of group j,

the expected talent for each group can be determined as follows:

bθut =

Z θput

0

θif(θ)dθ, (6)

bθput =

Z θ
pk
t

θput

θif(θ)dθ, (7)

bθpkt =

Z θ
pn−1
t

θpnt

θif(θ)dθ for n = 2..k, (8)

bθp1t =

Z ∞
θ
p1
t

θif(θ)dθ. (9)

Agents who enroll into higher education augment their human capital by δ, so

that the market premiums πt paid in the labor market is

πjt = (δ
bθjt − bθut )wt (10)

where j ∈ {pu, pr} as before.
Denoting the tuition fee charged by institution j by T j , an agent i will enroll

9Lower cost for the talented does not only model less effort required within universities,
but also higher chances of getting scholarships, or higher chances to finish degrees faster.
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into publicly provided higher education if

πput = (δbθput − bθut )wt ≥ T pu + c(θit) (11)

and will want to enroll in any private institution that satisfies:

πpr − πput = (bθprt − bθput )δwt ≥ T pr − T pu (12)

where, as before, pr ∈ {p1, p2,..., pk} represents all private institutions.
Since we assume the tuition cost of higher education to be constant in real

terms and wages to rise over time, (11) becomes less binding and overall enroll-

ment increases over time as aggregate productivity A increases.

3.3 The University Sector

At t = 0, the higher education sector consists of a public or philanthropic

provider only. The provision of higher education is associated with a fixed cost

X and a marginal cost m (et), where et is the number of students enrolled. We

assume that the philanthropic provider covers most of its costs from sources

that are not related to enrollment and charges a fixed tuition fee T pu to its

students, which is significantly below the true cost of providing such service.

Private education providers can enter the tertiary education sector in each

period. Private providers are non-philanthropic, and try to operate a profitable

business. As enrollment with the philanthropic education increases, the average

talent of the those enrolled decreases, and so does the premium generated by

public education. This generates demand for a more exclusive signal, and private

education providers enter the market to satisfy this demand.

New entrants face fixed and marginal costs like the incumbent, but have no

outside resources to cover their costs, so that the tuition fee T pr charged by

any private provider must cover the full economic cost. Since this tuition cost

is higher than the subsidized cost charged by the incumbent, entry can only

be successful if the institution can offer additional premiums to its students.

Abstracting from other diversification strategies10, private universities compete

with the cheaper philanthropic institutions by offering higher wage premiums.

Since wage premiums are determined in the labor market based on each co-

hort’s talent, private institutions can generate and offer wage premiums only by

restricting their access to the most talented. The higher the average talent of

10 In reality universities can offer a whole variety of benefits to attract students, ranging
from nicer campuses and better school teams to more targeted programs and more highly
renowned teaching staff.
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their students relative to the average talent of the students in the philanthropic

institution, the higher will be the premium associated with private enrollment.

On the other hand, the fewer students the entrant admits, the higher the cost

it needs to charge.

As indicated before, private providers operate in a perfectly competitive

environment and can therefore only charge a tuition which exactly covers their

cost at the cost minimizing level of production. Denoting this cost minimizing

level of enrollment by epr, the tuition charged by each private institution is given

by:

T pr ≥ m(epr) +
X

epr
(13)

where as before m is the marginal cost and X is the fixed cost of providing

higher education. These are the same for all private institutions.

Since effort costs and the productivity effect δ are the same for private and

public providers of higher education, the wage premium generated by the differ-

ence in the talent pool must at least offset the difference in the tuition charged.

At any point in time t potential students observe the state of the technology

and their own as well as the talent of the others, and then decide whether or

not to enroll.11 Once the enrollment decision is taken by the students, private

firms decide whether or not they will enter the education market. From a dy-

namic perspective, it follows directly from the setup outlined above that the

first private institution will emerge as soon as

δ

"Z ∞
θ
p1
t

θif(θ)dθ −
Z θ

p1
t

θput

θif(θ)dθ

#
wt > T p1 − T pu. (14)

The analysis for the subsequent entries follows analogously The timing of

each entry depends mostly on the talent distribution; the more evenly talent

is distributed, the harder it is for the new entrant to recruit a distinct pool of

students and generate high rents. On the other hand, the larger the enrollment

in the philanthropic sector, the weaker will be the signal of philanthropic ed-

ucation, and the easier it is for new education providers to enter. Thus, the

more developed an economy, and the more uneven the talent is distributed, the

earlier and the more numerous is the entry of private education providers.

11We hace reduced the dynamics of the model to the private firms. Explicit modeling
of the interactions between private and public institutions drastically reduces the dynamic
tractability of the system without adding significant value to the analysis.
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3.4 The Equilibrium of the Economy

For any distribution of talent F (θ) and for any initial level of technology At an

equilibrium of the economy can be described by a sequence of sets

{At, wt, πt, et}∞t=0 such that
(i) The overall wage rate per efficiency unit of labor wt in each period t is

uniquely determined by the exogenously given level of technology At.

(ii) The enrollment decision by each agent i in period t is individually and

optimally determined given At and F (θ) such that inequalities (11) and (12)

are satisfied.

(iii) The number of private universities operating in the educational sector in

each period t is uniquely determined by the overall distribution of talent F (θ),

the wage level wt, the optimal size of private institutions epr and the tuition

T pu charged by the public provider.

(iv) The relative wages and premiums πt for agents not enrolled (wu
t ), en-

rolled in public education (wpu
t ) and those enrolled in private institutions (w

pr
t )

are given by the period specific wage per efficiency unit of labor wt times the

average talent of the corresponding group as determined by equations (6) to (9),

and the human capital augmenting factor δ.

4 Simulation and Empirics

We run a simulation with 1000 agents drawn from a lognormal talent distribution

parametrized to fit the current US income distribution.12 The effort cost of

education is given by c(θ) = 1
θ . We assume that wages grow 2% per period

relative to the private costs of enrolling. Higher (lower) relative wage growth

rates simply leads to a faster (slower) increase in enrollment over time. For the

simulations we use δ = 1 as baseline. Other specifications do not significantly

alter the results, other than simply accelerating the overall enrollment process.

In our first simulation (shown in figure 2), we abstract from the private

sector, to show how enrollment increases over time as the cost of education

decreases relative to average income levels.

12The ratios of incomes 90/10 and 50/10 are 14 and 3.6 in our simulated sample, which
corresponds exactly to the 2002 US census data.
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Figure 2. Talent Distribution and Higher Education Enrollment over

Time (Baseline: US Income Distribution 2002).
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While the increase in enrollment over time is mainly driven by income

growth, the exact shape of the enrollment curve is determined by the shape

of the talent distribution. A more compressed talent distribution means a lower

signaling value of higher education, and thus lower enrollment rates at any point

in time, as shown in figure 2 above.

Having said this, we take the parameters from the US income distribution as

our standard assumption in the remainder of this section and now add private

providers to the model. We assume the optimal size for private providers to be

2% of the market, and that initially there is insufficient demand for the private

institution. As enrollment increases, so does the demand for private providers,

and the private institutions will emerge one by one, as shown in figure 3 below.
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Figure 3. Enrollment with public and private education providers
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The simulation results nicely illustrate our theoretical findings. Private insti-

tutions can only enter the market for higher education once the relative signaling

value is sufficiently high. In our baseline simulation, the first private firm enters

after public enrollment passes the 10 percent threshold and the second one at

roughly 20 percent. The remaining entrants follow faster. As Figure 4 below

shows, the model parameters selected fit well with the actual US enrollment

data from 1955 to 1990.13

Figure 4. Actual and Simulated Enrollment
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The actual number of students are displayed on the left axis of Figure 4,

while the simulation results are displayed on the right hand side. The overall

13 Source: US Cencus bureau, Historical School enrollment report.
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fit of the model is quite good, and it does particularly well in predicting the

relative sizes of the private and the public sector over time.

Let us now turn to the aggregate levels of enrollment. Figure 5 shows the

result from running the same simulation with and without the entry of private

providers. This method generates a counterfactual scenario with which the

outcome resulting from private entry can be compared.

Figure 5. Total enrollment with and without private providers
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Clearly, the emergence of private providers significantly reduces total enroll-

ment rates over time. The intuition for this result is that as private providers

enter the higher education market, the most highly talented students leave the

public institutions. Since the premium from public education is directly deter-

mined by the average talent of the students with publicly provided education,

increasing enrollment in private institutions reduces the return to public edu-

cation. Therefore, total enrollment in a pluralistic system with both private

and public providers will be lower than under a purely public higher education

system, where all highly talent agents are pooled.

In a next step, we simulate the effects of public subsidies to higher educa-

tion. If the subsidies are paid equally to both private and public institutions

(for example in the form of publicly available student loans), there is no big

change in the result: Both private and public education can be afforded more

easily and enrollment is accelerated. More interesting, and also empirically more

relevant, is the case when the public providers are subsidized whereas private

providers are not. In this case subsidies increase the relative and absolute price

differentials between private and public education. The table below summarizes
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the simulation results for various levels of subsidies:

Figure 6. Enrollment under different degrees of subsidies to public

education

25 50 75 100 125 150 175 200 225 250
100 10 20 38 66 110 171 252 351 462 576
70 3 9 21 44 84 143 224 327 442 562
40 0 0 23 26 63 117 199 303 422 546
10 0 0 0 0 75 86 179 280 402 532

25 50 75 100 125 150 175 200 225 250
100 10 20 38 66 86 140 198 260 347 452
70 3 9 21 44 57 110 155 218 322 433
40 0 0 23 26 63 117 125 191 298 413
10 0 0 0 0 20 50 122 165 274 394

10 40 70 100
First Private Institution Entry- 75 93 107 116
Last Private Institution Period 110 188 194 202

Degree of 
Subsidi-
zation

Time Period

Degree of 
Subsidi-
zation

Degree of Subsidization

Time Period

Entry Timing of Private Institutions

Public Sector Only

Public and Private Institutions

The first section of the table shows the enrollment effects of public subsidies

in the absence of private education institutions. Subsidies are assumed to be

proportional, that is the government covers some fraction of the total (private)

cost of enrollment excluding the effort cost. As the table shows, the effect on

enrollment of such subsidies is big in early stages of development where the cost

of education is high relative to wages, while the net effect of subsidies levels off

significantly in later stages of development. Switching from a subsidy of only

10% to a zero cost (100% subsidization) policy doubles enrollment after 150

simulated periods (from 8.6% to 17.1%), but has a much smaller relative effect

on enrollment at the end of the simulated time period when total enrollment

approaches 50 percent. This finding suggests that subsidizing higher education

is a policy that will have a big effect on enrollment when higher education is

limited to a small part of the population, but less so in a situation of mass

higher education. To put it differently: The positive effect on enrollment of

public subsidies is small relative to the effect caused by general wage growth.14

The second and third sections of the table display the effects of public sub-

14This finding is in line with Bergh and Fink (2004), who fail to find a positive relation
between public spending per student and enrollment, but do find a strong income effect on
enrollment.
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sidies when private institutions are allowed to enter the education sector. The

results regarding the declining effect of subsidies over time remains. The effect

of subsidies on the size of private institutions is clearly negative, implying that

higher public subsidies make it significantly harder for private institutions to

enter the education sector. This finding indicates that the effect of subsidies

on relative prices outweighs the increased signaling value generated by higher

enrollment. Thus, in rich societies subsidizing higher education will have only

a small effect on total enrollment, but may have a big effect on the relative size

of the private higher education sector.

Another important result of our simulations is that private education leads

to higher average returns to higher education over time, even if the level of

subsidies for the public institutions is held constant. The intuition behind this

result is straightforward. First, the most talented agents earn very high rents

in the presence of the private sector, and second, the size of the public sector

shrinks, as some of the lower talent agents will no longer enroll. This result itself

is interesting enough, as it fits nicely with the empirically observed correlation

between the size of the private sector and education premium as summarized in

figure 7 below:

Figure 7. Percentage of Private Institutions and the Returns to

Higher Education15
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The negative correlation between the degree of public subsidization and the

relative size of the private sector predicted by the theoretical model and the

simulation results is also confirmed empirically, as can be seen in figure 8 which

compares current shares of private institutions to the degree of government

expenditure on higher education in 1980.

Figure 8. Percentage of Private Institutions 2000 versus Historical

Degrees of Public Expenditure on Higher Education16
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5 Summary and Discussion

We have presented a dynamic non-overlapping generations model to explain and

simulate the general development of enrollment in higher education in general,

and the evolution of private education institutions in particular. We have shown

that that subsidies for public universities have the expected positive effect on

enrollment rates, but impede at the same time the emergence and growth of pri-

vate institutions. The model presented does not only fit well with the historical

development of the private and the public sectors in the US, but also offers an

explanation for the empirically observed correlation between the relative size of

the private sector and the average returns to higher education.

16Source: Institutional data: OECD, Expenditure data: WDI.
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From a growth perspective, the effects of subsidized public education are

unclear, as they depend on the relative performances of private and public

institutions in the formation of human capital. If public institutions are as good

as private ones in generating human capital, publicly subsidized institutions will

generate higher economic growth via higher enrollment. If, on the other hand,

private institutions are more efficient producers of human capital, high public

subsidies will hinder the emergence of private universities and are thus likely to

harm growth in the long run.

Finally, the model presented makes it very clear that the policy choices in

higher education have distributive implications. The higher the subsidies to

public institutions, the larger are enrollment rates and the smaller is the impor-

tance of private institutions. Thus, subsidizing public higher education reduces

the wage gap between educated and uneducated labor. The analysis presented

here makes it clear that private institutions will increase wage inequality even

when there are no credit market imperfections and everybody can afford to en-

roll. Thus, publicly provided tertiary education may have an equalizing effect

not because it has a big increase on enrollment, but because it serves to deter

private providers that would otherwise lead to increased wage inequality.
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