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1 Introduction

Most governments spend large sums of money on the provision of private

goods. Some goods, such as schooling in the US and health care in the

UK, are provided universally, in the sense that anyone who wishes to avail

themselves to the good can do so free of charge. Others, such as day care in
most OECD countries and schooling in many developing countries, tend to
be offered in limited supply by the public sector, often at a highly subsidised
rate. Under universal provision, there is obviously no residual market for a
private firm. When public provision is only partial, however, it is sometimes
supplemented by the entry of private firms in the market for the private good.

Although there is no general consensus that goods such as secondary
school and day care should be universally provided, they are distinct from
other types of private goods in that they are not pure consumption goods.
They often play an important role in expanding income earning opportuni-
ties. This is clearly the case with education. Similarly, consumption of day
care services is often critical in enabling (often female) labour force participa-
tion. This means not only that understanding the determinants of aggregate
provision of these goods has important implications for such phenomena as
income and employment, but also that governments often have an interest
in expanding their provision, quite aside from any positive externalities with
which they may be associated.

Often, governments presume that this can be accomplished simply by
expanding public provision. Such an expansion, however, has two effects.
On the one hand, it has the direct effect of increasing supply. On then other
hand, it affects private firm’s provision. Since aggregate provision is the sum
of private and public provision, the net effect is therefore ambiguous.

The main purpose of this paper is to explore whether partial public pro-
vision of a private good helps or hinders aggregate access, by exploring the
effect of public provision on that of private firms. In particular, we address
such positive questions as how does a change in government provision affect

private supply and price? Is there crowding out of the private sector by the



public sector? Does the effect of public on private provision vary depending
on market structure or the targeting of public provision? We also address the
normative issue of the extent to which a government interested in achieving
a certain level of aggregate provision should directly provide.

The idea that public provision affects private provision is obviously not

new. It dates at least as far back to the old debate in macroeconomics
between Friedman and Keynes regarding whether or not an increase in gov-
ernment expenditure is expansionary (see, for example, Friedman (1962) p.
79-81.) The theoretical literature in public economics may be divided into
four general groups. One strand of the literature is public finance oriented,
dealing with normative considerations surrounding redistribution and effi-
ciency (Besley and Coate, 1991). Another line of the literature deals with

the political economy of public provision. It asks the positive question of how

much public provision will be observed within the context of voting models
(Epple and Romano (1996a, b) and Blomquist and Christiansen (1999)).
Both these strands of literature are concerned primarily with the role of
public provision as a means of redistribution. It is natural, therefore, that
their focus should be on the determinants of public provision. Our focus in
this paper, by contrast, is on the determinants of private provision. Con-
sequently, we will abstract altogether from such issues as taxation and the
political process which determines the level of public provision. We will be
concerned with both positive and normative aspects of public provision, but
only in so far as they affect private provision by firms and thereby aggregate
access to the private good.

A third line of the literature is concerned with the effect, of public provision
on private provision in the form of voluntary contributions (Andreoni (1993)
and Bernheim (1986)). In this paper the focus is on private rather than
public goods, and private firms rather than voluntary contributions. As such,
it, is more closely related to the industrial organisation literature on demand

rationing and firm entry.! The strand of the IO literature concerned with

1See Tirole, 1988, Chapters 5 and 8 for a review.



the effect of government policy on private firm strategies (such as pricing and
entry) typically does not address the impact on private firms of government
provision, but of other government policies such as subsidies, government
regulation or market protection.

The theoretical literature on the crowding out of the private sector by
the public sector is scant. The only paper of which the author is aware
is Shmanske (1996). Like him, we too are interested in the extent to which
government provision crowds out entry of private firms. However, our papers
differ in at least two important ways, both of which are contained in the
title of his paper: namely queuing and contestability. We do not delve into
queuing as a means of rationing government provided services, although we
do discuss alternative rationing rules. Furthermore, firm entry in the markets
in which we are interested typically entails incurring a fixed cost and is
modeled as such; therefore, these markets would not be contestable, even
in the absence of government provision.

Despite the dearth of a theoretical literature, there is a growing empirical,
policy-oriented literature on the effect of public on private provision (see
James (1993) and Jimenez and Sawada (2001) on education, and Filmer,
Hammer and Pritchett (2000) on health care, and Kamerman (2000) on day
care.) This paper makes a small stride in formalising some of the observations
made in these papers and these will be highlighted at appropriate points later
O11.

Section 2 presents the basic model and introduces some notation. Section
3 characterises the firm’s optimal entry and pricing strategy given govern-
ment provision. Section 4 presents a positive analysis regarding the effect of a
change in the level and price of subsidised government provision on aggregate
provision, and also some further comparative statics results. It also provides
some normative analysis regarding the efficient expansion of aggregate pro-
vision. Section 5 discusses the effect of government provision on aggregate
provision when the former is intended to target the poor. Finally, Section 6

concludes.



2 The Model

Consider a market for a private good consisting of the government and a

private provider on the supply side, and a continuum of agents on the demand

side, with names on the unit interval. Fach agent demands either one or zero

units of the good. So, if the good is day care, a parent either sends their
child to day care or not; if the good is education, one either does or does not
obtain schooling. If an agent chooses not to consume the good (o = 0), she
obtains an income (equivalent) of m > 0, which is the same across all agents.
For a parent, this can be interpreted as the pleasure of staying home and
caring for one’s child oneself. In the case of education, this may be viewed
as the wage for an unskilled worker.

If, instead, she chooses to consume the good (a = 1), she has a (known)
potential post-tax labour market income of W € [W, W], where W ~ G(W),
0<W < W < oo, and W >m. G is a thrice continuously differentiable
cumulative distribution function with a positive density g = G’ everywhere
on [W, W] (Assumption 1). Let w=W —m, w=W —m, and w = W — m.
Then, there exists a cdf F(w) such that F(w) = G(W) and for w € [w, w],
I satisfies Assumption 1. Utility is linear in consumption z. So, if the price

of the good is p then:

m fa=0

u(x):{W—p ifa=1 (1)

From equation (1), it is clear that given a price p, a =1 (a=0) if p < w
(p>w).

The government provides the private good for a proportion ¢ € [0, 1] of
all agents, at a price of p,.> Partial public provision is therefore captured in

pg > wor g € (0,1). The level and price of the publicly provided good is

2We abstract from how government provision is financed. Since our focus is not on
redistribution, this need not be restrictive: W reflects post-tax income, so any change in ¢
or p, can be interpreted as reflecting a change in the allocation of government expenditure

given a particular tax structure.



chosen by the government (perhaps as the result of some political process)
and taken as exogenous by private providers.

There is a single private provider, who is a potential entrant in the market
for the private good. Since the private sector in markets for such goods as
health care, education or day care is dominated by either non-profit agen-
cies or local monopolists, we will consider two separate cases: one in which
the private provider is a profit maximising monopolist (henceforth “profit
maximiser”) and another in which the firm is a non-profit.> In either case,
this private firm faces a fixed cost of entry 0 < B < W — ¢, where ¢ > 0
is the marginal cost.* We also assume that 3’1’[—((5)) +p > ¢ for all p € [¢, W],
(Assumption 2), which will later guarantee the uniqueness of a solution to
the firm’s problem.?

A good provided by the government and the private firm are perfect one
to one substitutes. This means that consumers wishing to buy the good
would ideally like to do so from whomever offers it at the cheaper price. So,
for a given (g, py), a firm which offers the good for a price p faces the following

demand function:
1— F(p) it p < py
D(p) = max{%(m, 1-F(p)—q} ifp=np, (2)

max {1 — F(p) — ¢,0} if p>p,
The three equations in (2) respectively describe scenarios in which the

firm is the sole provider catering to all individuals with incomes greater than

3The results pertaining to the non-profit firm are analogous to those for a representative
firm operating in a perfectly competitive market. The two cases may therefore be viewed
as representing either end of the spectrum of market concentration.

1With a continuum of agents, B is interpreted as a per capita fixed cost.

5This is not as restrictive a condition as it may seem: a sufficient condition is that

?,’,C ((;’ )) be non-decreasing. In the case of a uniform distribution, therefore, this condition is

automatically satisfied. Income is more commonly distributed lognormally. When this is

the case, the condition is satisfied if w < elbw—03).,



p; the government and the firm offer the same price and split the market
equally or, when government supply cannot cater to at least half the market
at a price of p,, the firm caters to residual demand; and the government’s
price is lower than the firm’s, with the firm catering to residual demand.

The second and third cases in equation (2) assume that there is efficient
rationing in the sense that those with higher labour market earnings ob-
tain the private good at the cheaper government institution. This is not a
trivial assumption and will be relaxed in Section 6 where we consider al-
ternative rationing rules. However, it is often an accurate characterisation
of the residual demand faced by firms in these types of markets, particu-
larly in developing countries where wealthier individuals often do benefit
disproportionately from public spending (see, for example, Filmer, Hammer
and Pritchett, 2002). More generally, in the context of a queuing model,
this would be a natural outcome if the value of time were the same for all
individuals: those who are most eager to consume the good — those with
the highest ws — would end up at the front of the queue for the cheaper
government-provided good.

Since we are concerned with the private sector response to government,
provision (and since the latter tends to be politically determined), the govern-
ment is treated as a passive agent in this model. A strategy for the firm then
comprises an entry decision e(p,, ¢) € {0, 1} and pricing decision p(pg, ¢) > 0.

If the firm is a profit maximiser, these solve:

max 7(e,p) = e[D(p)(p — ¢) — B] (3)

e€{0,1},p>0
If the firm is a non-profit institution (without access to outside sources of
funding) interested in expanding access to the private good, it will price at
the minimum price such that profits are equal to zero, and enter so long as

demand is large enough to sustain such a price.® For all future reference, we

5The assumption that the non-profit prices at set as low as possible without making a
loss is intended to reflect both the fact that these providers tend to be interested in reaching

many people and are often motivated by reaching poorer segments of the population.



denote solutions to the profit-maximising firm’s problem by p* and e* and
solutions to the non-profit firm’s problem by p® and e°.

Before proceeding to the analysis, we introduce some notation. First,
denote by 77/ (p) the firm’s profits when it enters and prices at p < p, (j = 1),
at p=p, (j =2) and p > p, (j = 3). So, the firm’s profit in each of these

three cases is:

' (p) = (1-F(p)(p—c)— B (4)
w(p) = max{(*52),1-F(p)—q}(p—c)— B (5)
' (p)=  max{l—F(p)—q,0}(p—c)— B (6)

Notice from equation (6) that when max {1 — F(p) —¢,0} = 0, a firm
will never choose to enter the market for the private good. So, we can focus

on:

m(p)=1-Fp)-a)p-c) - B (7)
The maximum profit a firm could earn upon entry under each of these
scenarios is m/* = 77 (p¥), where:

*_

p; = argmax 7 (p) (8)

This is the price a profit-maximising firm will choose upon entry. A non-
profit firm choosing to enter will, by contrast, price at:

p) = minp : 7 (p) = 0. (9)

To make the problem interesting, we will assume that 7'* > 0 (Assump-
tion ). This means that there will exist some circumstances in which a

profit-maximiser will have an incentive to enter the market.

Interpreted as a representative competitive firm, pricing at average cost would be the
equilibrium firm strategy.



3 Entry and Pricing

Our primary interest in this paper is to explore the effect of government
provision on aggregate access. From the demand equation (2) above, it should

be clear that this is going to be driven by the effect of government provision

on the firm’s entry and pricing decision. We begin this section by introducing
some basic results which we will go on to use in the full characterisation of

the firm’s equilibrium entry and pricing strategies.

3.1 Preliminaries

Lemma 1 below will ensure the existence of a solution to the firm’s pricing

problem, conditional on entry.

Lemma 1 (i) 7/(p) is twice continuously differentiable on [c,w] for
J=1,3; (i) p),p} € [e,W] if e = 1.

Proof

p and F(p) are continuous. Since the product of continuous functions is
continuous, as is the sum of continuous functions, continuity follows from
equations (4) and (7). Differentiability follows from Assumption 1. This
completes the proof for part (i).

For part (ii), consider first a non-profit firm for which p® = ¢+ %. Since
D(p) reaches a maximum at D(p) = 1, p® > ¢+ B. At the other end,
suppose p° > w. Then D(p°) = 0 and = (p®) = —B, which is strictly
dominated by e = 0 and this is a contradiction.

For a profit-maximiser, suppose not. Suppose that e* = 1 and p; < c¢. This
means that F'(p7) € [0,1). From equations (4), (5) and (7), note that

7! > 7%, 73, Therefore, since 7'* = (1 — F(p}))(p} — ¢) — B < 0,

72 m3* < 0. In each of these three cases, therefore the firm could have
earned m = 0 by choosing e = 0 and this is a contradiction. Suppose now
that e* =1 and p5 > w. Then, F'(p;) = 1 and 7* = — B, leading to a

similar contradiction. B



Lemma 1 states that any firm which chooses to enter will price at a level
between the marginal cost and highest potential incomes. For our purposes,
it means that in solving the firm’s maximisation problem (conditional on en-
try), we can restrict attention to p € [¢,w]. Since (also by Lemma 1), profits
are continuous over this range, there exists a p which maximises equations
(4) and (7) for the profit-maximiser. Lemma 1 combined with assumption
3 also guarantee the existence of p?, which means that, under certain cir-
cumstances, a non-profit will also have an incentive to enter the market.
Furthermore, when they exist, assumption 2 guarantees that the optima de-
scribed in equations (8) and (9) are unique for j = 1, 3.

None of the lessons drawn from Lemma 1 have made any reference to
the case where the firm prices at the same level as the government (j = 2).
Lemma 2 explains why this case can be ignored in the presence of government

provision.

Lemma 2
For both the profit-maximiser and the non-profit, entering and pricing at

p = p, s a strictly dominated strategy for ¢ > 0

Proof

For a profit-maximiser, we claim that entering and pricing at p, is strictly
dominated by pricing at p =p, —¢ Vp, > ¢,¢>0 ¢€> 0 and small. It
suffices to show that «'(p, — €) > 7%(p,) Vp, > ¢

Notice from (4) and (5) that 7'(p) > 72(p) Vp > ¢,q > 0, and as a result

lim 771(]99 —€) = 7Tl(]9g) > 72(179)

e—0

For a non-profit, there are two possible scenarios: p, > p{ and p, < pi. In
former case, clearly the non-profit’s optimal strategy is to enter and price at
p’ = pY. In the second case, pricing at p® = p, would entail making a loss.
The firm would therefore be better off not entering the market at all.

|

10



It follows from Lemma 2 that a firm will never price at p = p,. Indeed,
this is a testable implications of this model. In terms of the analysis in this
paper, this means that we can restrict our attention to scenarios 1 and 3 in
which the private firm is the sole provider of the private good, pricing below
pg, and one in which the private provider caters to residual demand, pricing
at p > p,. Lemma 2 therefore gives us some indication of a firm’s pricing
strategy. Lemma 3 elaborates on this and also tells us something about its

entry decision.

Lemma 3
There exists a unique G € (0,1) such that 7*(q) =0, 73*(q) <0 Vg>7q
and ™*(q) >0 Vg < 7.

Proof

3*(q) = (1 — F(p%) — q)(p} — ¢) — B is continuous in ¢, with

m3r <0 Vp € [e,w]. Since 7%(0) > 0 by assumption 3 and 7%*(1) < 0, by
the intermediate value theorem, the result follows.

|

This Lemma has two related implications. First, there exists a (no) p3
for ¢ <G (¢ > q). Second, when government provision is high (¢ > ), it
will never be worthwhile for a firm to enter and price at a level which entails
sharing the market with the government: profit-maximisers would make a
loss and there exists no solution to the non-profit’s problem. This result
basically captures the idea that above a certain level of public provision,
private provision is completely crowded out, and this level () is the same
for a profit-maximiser and a non-profit.

As we will see in proposition 1 below, given ¢, the non-profit’s strategy de-
pends solely on whether the government price is above or below p%. The profit
maximiser’s problem is a slightly more complicated function of government

prices for low levels of government provision, as Lemma 4 demonstrates.

11



Lemma 4
For a given q < q there exists a unique p(q) € [pV, pi] such that

>7(q) if p>plg)
' (p) 4 =7%(q) if p=p(q) (10)
<m*(q) if p<pg)

Proof

By Lemma 1 and Assumptions 1 and 2, 7'(p) is continuous and strictly

increasing on [p?, pi]. Since, by assumption 3, 7'* > 0, p? exists;

7l (p?) < 73*(q) for ¢ < g and (4) and (7) reveal that 7'(p}) > 73*(q).
Therefore, by the intermediate value theorem, there exists a unique p(q)
which satisfies equation (10).

|

Lemma 4 says that for low levels of government provision there exists
a threshold government price above which the profit-maximising firm will
enter, undercut the government price and capture the entire market; and
below which it will price higher than the government and cater to residual
demand. Figure 1 illustrates two hypothetical profit functions. The solid line
profit function is one in which the firm is the sole provider. In the dashed
one, the firm shares the market with the government. Note that at positive
levels, profits are strictly lower the larger is government provision. As Lemma
3 notes, when ¢ > @, the entire profit curve falls under the x-axis. Figure 1
also illustrates p(q), which will crop up in the next section when we describe
the profit-maximiser’s equilibrium strategy.

Armed with these four lemmas, we are now prepared to fully characterise
a firm’s equilibrium pricing and entry strategies for a given level of public

provision.

12
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' (q)

()

() 7(P,0<a<q)

(1-Fp)) + cq-B[
-c(1-Fp)) - B

Figure 1: Profit Function, Conditional upon Entry

3.2 Equilibrium Strategies
3.2.1 Non-profit Firm

In light of the previous section, the pricing and entry policy of the non-profit
firm is rather straightforward. When the level of government-provision is too
high (¢ > G), the non-profit will only find it worthwhile to enter when the
government’s price is hich enough to enable it to corner the entire market.
So, it will choose the following strategy:’
() = { (L) 16 pg > pY ()
(0,p) if py<pf

"The price chosen in the case of no entry is immaterial.

13



When government provision is low enough (¢ < @), the non-profit may
choose to either price low enough to be the sole provider, or price at a slightly

higher level and share the market with the government. In particular:

1,p% it py > pt
@y = P (12)
(1,p3(q)) if py <t

The non-profit firm’s strategy is summarised in the following proposition:

Proposition 1 A non-profit firm’s optimal strategy is described by (11)
for g >q and by (12) for g < q.

Proof

The existence and uniqueness of p{ and pJ(q) is guaranteed by Lemmas 1
and 4, and the assumption that #'* > 0. By Lemma 2, pricing at p’ = p, is
a strictly dominated strategy, so we can eliminate p3 = p, from contention.
A non-profit firm choosing to enter will therefore price at p° € {p?, p3(q)}-
The lowest possible price a non-profit can offer is p¥; this is an equilibrium
price when the firm captures the entire market, i.e. when p, > p{.
Therefore, a firm’s optimal strategy in this case is clear, irregardless of q.
When ¢ > @, by Lemma 3 the non-profit will never enter and share the
market, thereby explaining the second part of (12). Conversely, when ¢ < g,
by Lemma 4, the firm will opt to share the market with the government
when p, < p}, i.e. when its first-best option of having exclusive access to

the market is not available. B

3.2.2 Profit-maximising Monopolist

For the profit-maximiser, things are only slightly more complicated depend-
ing on the government price. When government provision is large (¢ > §),
the firm will only enter when it can corner the entire market. That is, when

government provision is high:

14



(1, p7) if  pg>pi
(€ p) =9 (Lpy;—¢) i py € (p1,pi] (13)
(0,p) it py <pl
When government provision is low enough (¢ < g), the firm will entertain

the possibility of sharing the market with the government, so:

(1, p7) if  py > pi
(€ p) =4 (Lpy—€) if p,y € (Bq),pi] (14)
(Lips(e)) if py <5(g)
Proposition 2 then characterises a profit-maximising firm’s optimal strat-

egy:

Proposition 2 A profit-maximising firm’s optimal strateqy is described by
(13) for ¢ > G and by (14) for ¢ <7.

Proof

The existence and uniqueness of p}, pi(q), p{ and p(q) follows from Lemmas
1, 2 and 4, and the assumption that 7'* > 0. The firm’s maximum profit is
earned when it prices at p? and captures the entire market. Since 7* > 0,
its optimal strategy will therefore clearly be to enter and offer a price of p}
whenever it can capture the whole market by so doing. This explains the
first part of both (13) and (14). By Lemma 3, entering and offering a price
of p* = p, is strictly dominated, so this rules out p5. When g > g, by
Lemma 4, we know it will never be profitable to enter and share the market
with the government. This means that the firm will only enter the market
when it captures the entire market and makes a profit in so-doing. For any
p < pY, the firm makes negative profits, so it will not enter when p, < pf,
explaining the third line of (13). For ¢ > g and p, € (pY, pf], by contrast,
captures the entire market by undercutting the government’s price and
entry is profitable, explaining the second line of (13). A similar line of
argument holds for the second and third parts of (14) where ¢ < @; only the

cutoffs change, following from Lemma 5. B

15



Figures 2 and 3 depict the equilibrium strategies described in Propositions
1 and 2. The solid line depicts the profit-maximiser’s best response to a
government price p,, for a given level of government provision. The dashed

line does the same for a non-profit.

p/\
P - - - - Non-profit best response
* —— Profit-max best response
Ps(q))
P (QF---—
p10 ——_——_———_——————————————

v

p,’ p(q) P, P

Figure 2: Equilibrium price strategies for low q

First consider Figure 2, where public provision is low (¢ < §). When
government prices are extremely high (p, > p7), the firm will simply price
at pj since in so doing, it is earning its highest possible profit, as depicted
in Figure 1. When government prices are in an intermediate range (p(q) <
pg < p7), the profit-maximiser would earn higher profits by having the entire
market to itself than sharing it (notice that in this range, the solid profit
function is above the dashed one in Figure 1). In order to accomplish this,
it just under cuts the government’s price in this range, as depicted by the
(slightly below) 45° line. When government prices are sufficiently low, on the
other hand (p, < p(¢)), the firm will be better off just sharing the market

with the government and charging a price pi(q) (where the maximum of a

16



profit function such as the dashed one depicted in Figure 1 is reached).

The non-profit’s strategy is even simpler: it will simply price as low as it
possibly can without making a loss. From Figure 1, this is the point where
the profit function intersects the x-axis at the furthest point to the left. When
the government’s price is not subsidised (p, > pY), it will therefore price at
pl. When the government’s price is low, on the other hand(p, < p?), for the
firm to price any lower and command the entire market would entail making

a loss. Instead, it will share the market with the government, pricing at
0
Pa(q).

N

P,

----Non-profit best response
—— Profit-max best response

P

v

p,’ p, P

Figure 3: Equilibrium price strategies for high q

Figure 3 is analogous to Figure 2, but depicts a high level of government
provision (¢ > g). The firm’s pricing strategy for relatively high government
prices are more or less identical to those described in Figure 2, with the
cut-off point for the profit-maximiser’s undercutting strategy now at pi. The

main difference is that when public provision is high and government prices

17



are subsidised (p, < p{), the firm chooses not to enter at all since it would

not have suflicient demand to cover its costs.

3.3 Discussion

Propositions 1 and 2 suggest that one should observe three types of equilibria
in a market with partial public provision of a private good (¢ € (0,1) or
pg > w). In the first type of equilibrium, the government offers a limited
quantity of the good at a relatively high price (p, > p? or p, > p) and
the firm, by offering a lower price, is the sole provider. This situation is
tantamount to there being no government provision at all. It is therefore
not terribly relevant, except for its suggestion that (quite aside from any

distributive considerations) the government must offer subsidised provision

in order to attract any demand in the presence of a potential non-profit or
competitive private provider. Where the government is unwilling or unable
to offer high levels of subsidised provision, one would expect to see only
private providers in the market. This might provide a partial explanation
for why, for example, most health care and child care services in the US are
characterised by an absence of government provision.

The second type of equilibrium is one in which the government offers a
subsidised price (p, < p?), a relatively high level of provision (¢ > g), and
is the sole provider. This is a situation in which government provision com-
pletely crowds private provision. It is an apt description, for instance, of the
day care markets in Sweden, Denmark and Finland (Kamerman, 2000), and
primary schooling in many Indian villages (PROBE, 1999): the government
does not cater to the entire population, and private providers are conspicuous
in their absence. In the third type of equilibrium, the government offers a low
price (p, < pY or p, < p(q)) and a relatively low level of provision (¢ < g),
serving the market jointly with the private firm. This characterises the day
care markets in Canada, the UK, Austria, Germany, Italy and Spain (Kamer-
mann, 2000), numerous health care services in developing countries (Filmer,

Hammer and Pritchett 2000, 2002), and schooling in numerous developing

18



countries (James, 1993).

These two propositions also give a couple of (somewhat obvious) insights
into why market structure matters. First, ceteris paribus, prices in the pri-
vate sector are higher when these private services are offered by a profit-

maximising monopolist than when they are offered by a non-profit (or in a

competitive environment). Second, since p! < p, when both the government
and the private firm supply the market, the government can also sustain a
higher price in the presence of a profit-maximiser than a non-profit. As we
will see in the section below, with eflicient rationing, this means not only
that aggregate supply will be lower in a market with a profit-maximising
monopolist and the government, but also that the consumer surplus will be

smaller.

4 Analysis

The previous section provided a complete characterisation of the firm’s best
response to the government’s price and given a particular quantity of gov-
ernment provision. In practice, governments which provide private goods
usually do so at highly subsidised prices, well below any average cost. If the
government and private firms have access to the same technologies, this is
tantamount to the government posting a price of p, < p}. Given that in
most countries we tend to see some government provision of such goods as
day care, health care and schooling even when there exists the potential for
perfect private substitutes, this makes sense in the context of the previous
section.

For the remainder of this paper, therefore, we will restrict our attention to
the case where p, < p{. In this section we present some comparative statics
results and then see what implications a change in government provision has

for aggregate access to the public good.
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4.1 Comparative Statics

When the government prices at a subsidised rate, the firm’s entry and pricing
strategy no longer varies with p,. It does, however, vary with ¢, the income
distribution f(w), and costs ¢ and B — which can also be interpreted as the
effect of government regulation (more stringent regulation being reflected in
higher fixed or marginal costs). Proposition 3 establishes some comparative

statics results for (p,,q) < (p2,9):

Proposition 3 With efficient rationing, for (p,, q) < (p9,7), p3(q)  (P3(q))
is (1) decreasing (increasing) in q; (i) increasing in the marginal cost ¢;
(i11) unchanged (increasing) in the fized cost B; and (iv) unchanged in p,.
(v) G is decreasing in B; (vi) if p € (—o0,00) and f(w — p) is the location
family with standard pdf f(w), then G is decreasing in p.

Proof
Since ¢ < @ there exists a unique interior solution to (7). For the
profit-maximiser, taking the first order condition (FOC) for an interior
solution to (7) yields 1 — F(p) —q — f(p)(p — ¢) = 0. Taking the total
derivative of this expression with respect to ¢ and p yields

dp —1

dg  2f(p)+ f(p)(p—c)

under assumption 2, accounting for (i). Similarly for (ii), taking the total

<0

derivative of the FOC with respect to ¢ and p yields

dp f(p) -0

de — 2f(p)+ f'(p)(p—¢)

under assumptions 1 and 2. Part (iii) also follows from casual inspection of

the FOC. For the non-profit firm, the optimal price is p§ = ¢ + ﬁ.
3

This expression is clearly increasing in ¢, ¢ and B. That p! and p} do not

change with p, for (p,, q) < (p?,q) follows from propositions 1 and 2. For
(v), note that 73(B) < 73(B')VB < B’; the result then follows from Lemma
4. Finally, for (vi), observe that g =1 — F(p} + p) — p;ic. Since, by
assumption 1, F’ > 0, this is clearly decreasing in p. W
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Proposition 3 highlights several features of an environment in which a
private good is only partially publicly provided at low levels and subsidised
prices. First, for both a profit-maximising firm and a non-profit, higher mar-
ginal costs will result in higher prices. Second, increasing government pro-
vision, though remaining below the threshold (g) has different implications
for the price of private provision depending on the type of private provider
in question. An increase in subsidised government provision results in a re-
duction in residual demand available to the private firm. Any such reduction
will therefore increase the price charged by a non-profit, since it results in
an increase in its average cost. A profit-maximiser, on the other hand, will
wish to counteract the drop in its demand and this is can only be accom-
plished by lowering its price. An increase in ¢ therefore results in a decrease
in a profit-maximiser’s price, but an increase in a non-profit’s price. Simi-
larly, an increase in fixed costs (through, for instance, the imposition of more
stringent regulation of private providers), does not alter the price offered by
the profit-maximiser who, conditional upon entry, sets prices where marginal
revenue equal to marginal cost. It does, however, increase the price of the
non-profit, who prices at minimum average cost.

Third, increasing fixed costs has one further effect, which is to decrease
the critical threshold below which firms will choose to enter and be willing to
share the market with the government. This implies, unsurprisingly, that for
a given (p,, q), private firms are less likely to be seen participating in a market,
with higher fixed costs. Furthermore, governments wishing to alter private
provision from such a status quo cannot do so by reducing p,, since doing
so does not affect the price charged or quantity supplied of private firms.
Finally, countries with lower returns to the consumption of the private good
or a higher opportunity cost to non-consumption (both captured by a lower

) are less likely to have private firms entering the market.
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4.2 Government Policy and Aggregate Provision

More generally, when the government price is subsidised and rationing is

efficient, aggregate provision of the private good in equilibrium is:

1 — F(ps(q)) if ¢<7q
min{gq,1 — F(p,)} if ¢>7

Equation (15) and proposition 3 provide some normative lessons regarding

Alp,a;py < 1Y) = { (15)

how a government which is publicly providing at a subsidised rate (p, < p),
and is interested in increasing provision of the private good might go about
accomplishing this goal in the most efficient possible manner. We assume
throughout that the government has access to identical technology as the
private sector.

First consider the case of a non-profit firm, which is illustrated in Figure
4. The first line of (15) refers to the case when (p,,q) < (p2,g). From
proposition 3, increasing ¢ upto g only serves to increase p3, and in so doing,
the government is only really crowding out private provision and hindering
aggregate access. This is underscored by noticing that if the government
were to withdraw from the market altogether, aggregate provision would be
L—F()) >1—F(p).

A government interested in ensuring aggregate provision A € (0, 1—F(p?)]
would therefore be best advised to exit the market altogether. Not only would
this increase aggregate provision, it would lead to a larger social surplus.
More formally, suppose the government is providing ¢ € (0,7) at a price
py < pi. Then, if w' solves 1 — F(w) = ¢, and AC(w’) is the average cost
when demand is 1 — F(w'), the change in social surplus from the government
exiting the market is:

w/

r3
[, w =) fwydw+ [ 08— ) f(w)dw + (AC(W) = p)(1 = Fw)) >0
pi 21

The first expression represents the addition to consumer surplus from
the increase in aggregate provision. The second expression captures the net

gain to former private sector consumers from the reduction in price. The last
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Figure 4: Aggregate provision with a non-profit firm

expression depicts the cost savings from having the segment of the population
previously served by the government, served by the non-profit instead.

Note also, as depicted in Figure 4, that if § = 1 — F(ps3(q)), the gov-
ernment should never provide at a level ¢ € [g,q] at a price p, < p{. In
so doing, it dissuades the private non-profit from entering the market while
simultaneously offering lower aggregate provision at a greater loss than if it
offered ¢ < 7.

The maximum provision a private non-profit firm would be willing to of-
fer is 1 — F(p?). As alluded to in the introduction, however, there may be
at least two reasons (neither of which we formally model here) why a gov-
ernment may wish to extend aggregate provision beyond this level. First,
there may exist positive externalities from increasing aggregate provision.
In the case of health care, this may for instance arise from the control of
infectious disease and in the case of day care provision, these may accrue

from having a higher rate of employment in the general population. Alterna-
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tively, the government may have political motivations in increasing provision
above 1 — F(p?): neither involuntary unemployment nor high morbidity help
incumbents win elections.

With efficient rationing, expanding provision beyond this entails provid-
ing the good for a price p’ < pl. As we have seen, for the government to
offer such a price but provide at low levels only curtails aggregate access. In
the absence of instruments other than direct provision, improving aggregate
access beyond 1 — F(p%) therefore requires not only a subsidised price, but
also public provision of ¢ > 1 — F(p?), which completely crowds out private
sector provision. Indeed, those OECD countries with the highest levels of
child care provision — Finland, Denmark and Sweden — are all characterised
by heavily subsidised prices, high levels of public provision, and a virtual
absence of private sector participation (see Kamerman (2000) and Plantenga
and Hansen (1999).)

As Figure 5 illustrates, things are slightly different when the private
provider is a profit-maximising monopolist. When the government prices
and provides at (p,,q) < (pY,7), aggregate provision, from the first line of
(15), will be 1 — F(pi(q)). From Section 3.3, we know that this is less than
1 — F(p?), which is what provision would be with an analogous government
policy in the presence of a non-profit. From proposition 3 it is clear that,
contrary to the non-profit scenario, increasing government provision upto @
will increase access by lowering p5. From proposition 2, we also notice that
a withdrawal of government provision altogether would lead to a decrease in
aggregate provision, since this would induce the profit-maximiser to price at
P > D3

Whereas in the non-profit case, public provision at subsidised prices and
low levels crowded out private provision and reduced aggregate provision,
public provision in the face of a profit-maximiser acts as a moderating influ-
ence on private sector prices, thereby expanding aggregate provision. Canada
and the US are two countries which have somewhat similar cost structures

and in which private for-profit institutions are active in the day care market.
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Figure 5: Aggregate provision with a profit-maximiser

They differ, however, in the extent of public provision, which is considerably
higher in Canada relative to the US. This may, at least in part, explain why
aggregate access tends to be higher there than in the US, with 45 per cent of
0-3 year olds in Canada attending day care compared to 26 per cent of the
same age group in the US (Kamerman, 2000, p. 20-21).

Notice from proposition 3 that p3(g) is decreasing in ¢ for ¢ € [0,9).
From (15), it is clear that since F'(w) is increasing, aggregate provision with
a profit-maximising private sector’s involvement will be maximised at § — e.
Expanding provision beyond 1 — F(p3(q — €)) entails making entry unprof-
itable for the private profit-maximiser and relegating provision entirely to the
public realm (although, for reasons similar to those in the non-profit case,
the government should never offer ¢ € [g, §]). From the second line of (15),
therefore, expanding provision beyond 1 — F(p3(g — €)) entails subsidising
prices even further if ¢ > 1 — F(p,) and expanding public provision beyond
1 — F(pi(q)) otherwise.
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5 The poor

In the model described so far we have assumed that rationing of the private

good 1is efficient, in that those who value the good most — those with the
highest w — obtain access to it at the cheaper (government) rate. This was
formalised in the demand functions described in (2). What this neglects, of
course, is that in subsidising prices, governments tend to be motivated, at
least in part, by enabling access to the private good among the poor: those
who would not otherwise be able to afford it. There are innumerable ways in
which the government goes about accomplishing this. These include income
tax subsidies, income-indexed fee scales, and free or highly subsidised access
to the poor. In developing countries where detailed income data are hard
to come by, the last tends to predominate, whereas the first two are more
common in developed countries.

Trying to characterise all the different ways in which the government
attempts to target poorer families would be futile given their number and
variety. In this section, therefore, we restrict our attention to two relatively
common policies. In the first, the poor obtain free access to the publicly
provided private good; this is common in developing countries with regard
to health care provision. In India, for example, hospital care is, in principle,
provided free of charge to the poor. The second policy we will consider is one
in which the government provides tax subsidies to those who consume the
good. In Canada and the US, for example, working mothers may tax deduct

a portion of their childcare expenses.

5.1 Free access for the poor

Consider, first, the developing country prescription where the poor get free
access to the publicly provided private good. If W, denotes the poverty line,
then, p, = 0 for W < W, and ¢ < F(w,), reflecting the fact that there tends
to be no excess capacity in public provision. Suppose first, that targeting

is perfect, so only the poorest get access to the free government provision.
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This means that if F(w) = ¢, only those with w < & have access to public

provision. Demand for the private firm, is then:

D(p) = min{l — F(p),1 — F(w)} (16)

If it offers a price higher than w, it captures the entire market with

w > p and if it offers a price less than w, it gets only residual demand.

When w < p?, or equivalently government provision is sufficiently scant,

the private sector is unaffected. Aggregate access in this case will clearly

be higher than in the absence of government provision. By targeting only
the very poor, the government does not crowd out private sector demand,
and aggregate provision in this case is 1 + F(w) — F(p), where p® = p? and
p* = pi. Although the upper and lower ends of the income distribution would
be served, those in the middle w < w < p will not have access to the private
good. Since p? < pi, the segment of the population without access to the
private good will be larger with a profit-maximiser than with a non-profit.

When p? < @ < p}, government provision will not affect the strategy of a
profit-maximiser. However, it would increase average cost and therefore, the
price charged by a non-profit. When w > pj, public provision will also affect
private for-profit provision. In particular, the profit-maximiser will offer a
price . Government provision beyond a certain threshold (¢ > F(p{) for a
non-profit and ¢ > F(p]) for profit maximisers) therefore always increases
private sector prices, even as it increases aggregate access, and when it is
sufficiently high (¢ > 1 — %), entry is unattractive to both types of firms.

Of course, targeting of the poor is rarely perfect. In developing countries
in particular, it is often infeasible to target on the basis of income. The effect
of government policy on aggregate provision obviously depends on who gets
access to public provision and in both developing and industrialised countries,
this is often determined by queuing, or just sheer luck.

One way of formalising this is through a proportional-rationing rule. Sup-
pose, as in the previous example, p, = 0. Then, demand for the publicly

provided good is 1 — F(0). If we restrict our attention to the set of agents
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who would utilise the private good at non-negative prices by normalising
F(0) = 0, then under a proportional rationing rule, each individual will ob-
tain access to the publicly provided good at zero cost with probability ¢ (and
a proportion ¢ of the population will do so). This leaves an expected demand
for the private firm of (1 — ¢)(1 — F(p)) and corresponding profit function of
7= (1—¢)(1—F(p))(p—c)— B. In an analogous manner to ¢ in Lemma 4,
it is not difficult to show that there exists a ¢’ € (0, 1) above which a private
firm will not enter the market. As such, it deters entry to a greater extent,
ceteris paribus, than when targeting is perfect. However, since ¢ < ¢, it
does not deter entry to the same extent as when rationing is efficient. Sim-
ilar to the efficient rationing case, the price charged by a non-profit which
chooses to enter is strictly increasing in ¢. By contrast, the price charged by a
profit-maximiser may increase or decrease. More specifically, it will increase

if 1 — F(p}) < f(p3)(pt — ¢) and will decrease otherwise.

5.2 Tax break for users

Now consider a second policy: one in which the government does not publicly
provide, but consumers of the private good get lump-sum, price-indexed tax
break. Suppose that 7 € (0, 1] and the aggregate subsidy a consumer receives
is 7p. Since only those who utilise the private good are typically eligible for
the subsidy (and recalling that W denoted income net of tax), modifying
equation (1) yields o = Tifw > (1—7)p ((a = 0) if (w < (1—7)p)).® Since the
government doesn’t publicly provide, any aggregate provision will clearly be
determined solely by the private sector. In particular, the aggregate demand
for the private good provided by a private firm at price p is 1 — F((1 — 7)p),

with an associated profit function of:

m(r) =1 =F({(Q-7)p))lp—c)— B (17)
8Here, we are implicitly ruling out the case where the tax break is larger than the tax
hill.
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Demand is clearly increasing in 7, lowering average costs and p° = ¢ +
m. When the private sector comprises a non-profit firm, therefore,
such a policy increases aggregate (private) provision, even if the abject poor
are only reached when 7 — 1.

With a profit maximiser, an increase in 7 may increase or decrease prices,
and hence access. In particular, it will increase access if 2f (7—1)(p))+f'((7—
1){(p))(p — ¢) > 0 and decrease access (by increasing the profit-maximiser’s
price) otherwise.® In the latter case, when the net effect of the price increase
on the one hand and a tax break on the other hand is ambiguous, a well-
intentioned measure may well be counter-productive; it would not only leave

the poorest unassisted, but may also hurt the non-poor.

6 Conclusion

Does the partial public provision of a private good help or hinder aggregate
access? In the truest of economic traditions the answer is, “it depends”. It
depends on such things as the market structure in which the private sector
operates, rationing rules, and the absolute level of government provision.
When rationing is efficient, an increase in public provision from a low
initial level expands aggregate access when there is market concentration, by
causing a decrease in the market price. By contrast, it causes an increase in
the price offered by a non-profit, and thereby decrease in aggregate provision
in this case. High levels of subsidised public provision crowd out private
provision by deterring entry. At the lower end of this range, the crowding
out results in a lower level of aggregate provision than allowing for some

private provision would have done; beyond this, the government (as the sole

9Taking the first-order condition for an interior solution to (17) and differentiating this

. B dp _ f((1—7 2p—c—(7—1
completely with respect to 7 and p yields 32 = (.,-,1)((7-7(1() f’(()Tpl(l)z;)((;f(c)Jr?)fp((Tﬂ)p))- The

numerator is always greater than 0 for any interior p* and 7 € (0,1]. The denominator
is greater than 0 if (7 — 1)f'((r — D)p)(p — ¢) + 2f((r — 1)p) < 0 and less than 0 if this
expression is greater than 0. We ignore the hairline scenario when this expression is equal
to zero.
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provider) increases aggregate provision 1 to 1 by increasing public provision.

Low levels of free provision targeted only to the very poor does not affect

private provision one way or another. Aggregate provision in this case will
be higher with than without public provision and one would expect to see
the rich, the poor, but not the middle classes served. High enough levels
of targeted public provision, on the other hand, always increases private
sector prices and as such can be regarded as a form of indirect redistribution
from the rich to the poor. When targeting of the poorest is imperfect or
simply ignored, results tend to be moderated versions of those under efficient
rationing, with the exception that public provision may no longer temper a
profit-maxiser’s price. Although tax breaks tend not to reach the poorest
unless they are large, lump-sum income subsidies always increase aggeregate

provision with a non-profit provider by expanding ageregate demand. This

may or may not be true with a profit-maximising monopolist.

The main contribution of this paper is to insert a note of caution into
well-intentioned government policies of increasing aggregate provision by ex-
panding public provision. It also suggests that how much the government
should publicly provide really depends on whom it wants to reach, and how
large it wishes aggregate provision to be. Here, the political economy liter-
ature on positive issues regarding public provision can offer much guidance.
For low optimal levels of provision, a government should avoid participating
in the market at all. This is, of course problematic if it is concerned about
access for the poor, but in this case, targeting becomes important. For high
levels of provision, and in the absence of alternative instruments, the gov-
ernment may have no choice but to go it alone — publicly providing at high
levels and completely crowding out the private sector.

Although we in this paper only considered public provision, this is ob-
viously not the only instrument a government has at its disposal to expand
aggregate provision of a private good. Subsidies (to either consumers or pro-
ducers) are one obvious alternative. Another which this paper suggests is

important is private sector regulation. Stringent regulation tends to trans-
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late into high fixed costs, high marginal costs, or both. These lead to higher
prices, threaten to deter entry, and curtail aggregate access. Governments
would do well, therefore, to consider any increased quality emanating from
higher standards against its implications for aggregate access.

In concentrating on the partial public provision of private goods and
the private sector’s response, this paper did not address several important
issues, one of which — alternative policy instruments — was just alluded to.
Perhaps the most important of issue, however, is what warrants government
intervention in this market in the first place. Within the context of this
model, intervention may be warranted if gains in consumer surplus arising
from increased provision more than compensate for losses on the part of
the firm or government. More pertinent candidates are however, political

or electoral motivations, or externalities. Modeling these explicitly would

help to shed light on why the government wishes to achieve a given level of
aggregate provision and what this optimal level is. Whether to rely on the
public or private sector to achieve this would then be guided by the results
in this paper.
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