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Monopoly and soft budget constraint

Ilya R. Segal*

A benevolent government may decide to subsidize an unprofitable monopoly whose
profits do not capture all the social surplus from its production. Anticipating this, the
firm may underinvest in order to become unprofitable and extract state subsidies. The
resulting welfare loss may exceed by many times the deadweight cost of monopoly
pricing. Committing the firm to a price ceiling may soften its budget constraint and
thus reduce welfare. Competition can harden budget constraints in industries in which
free entry is socially excessive.

1. Introduction

® By 1993, the Russian economy was in a deep crisis. As prices were liberalized
and managers were granted more control over enterprises, many firms found production
unprofitable, and the government had to hand out huge subsidies to support them.
According to the World Bank (1993), explicit budgetary subsidies to industrial enter-
prises constituted 22% of GDP in 1992. In the same year, directed industrial credits
from the Central Bank of Russia, carrying highly negative real interest rates, cost the
equivalent of 21% of GDP. These subsidies were primarily financed by seignorage,
which not surprisingly resulted in an inflation of 20% per month.

A large part of the subsidies went to the military-industrial complex, which ac-
counts for a substantial share of Russian industry. When orders from the armed forces
collapsed, most factories did not rush to produce for the civilian market, and even when
they did, production turned out to be extremely inefficient.! In 1992 alone, the Russian
government allocated 42 billion rubles ($100 million) for conversion of the military
sector. The surprising part, however, is that not a ruble out of these subsidies went to
converting machinery or retraining workers (The Economist, 1993).

The present article attempts to explain this situation as an extreme manifestation
of the soft budget constraint (SBC) syndrome. The concept of SBC was introduced by
Kornai (1986), who defined it as a situation in which a loss-making firm can count on
a subsidy from the Center. Kornai discussed how SBC may lead to inefficient and
unprofitable production. However, although many consequences of SBC have long been
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clear, only recently have its causes come under theoretical investigation. Dewatripont
and Maskin (1995), Schaffer (1989), and Schmidt (1996) have developed models in
which time-inconsistency of the Center lies at the heart of the SBC syndrome: if the
Center were able to credibly commit itself to not subsidize the firm ex post, the firm
would make more efficient ex ante decisions. Although there exist alternative expla-
nations of state subsidies, some of which are discussed in the next section, I believe
that in most cases time-inconsistency is an important part of the SBC story.

To tell the full story and draw normative conclusions, one must specify why the
Center has an ex post incentive to bail out the firm. When the Center is a benevolent
government, it wants to correct the ex post laissez-faire outcome only if some market
imperfection makes this outcome socially inefficient. In the model of Dewatripont and
Maskin (1995), firms face an imperfect credit market, which may make a government
subsidy ex post welfare improving. The present article instead follows Schmidt (1996)
in attributing the divergence between the firm’s profit-maximizing outcome and the
social objective to monopoly power.

A product-market monopoly that is unable to perfectly price discriminate does not
capture all the social surplus of production. Alternatively, a firm competing in the
output market could enjoy monopsony power in an input market. An important example
of such a monopsonized input is labor. Although a detailed description of the labor
market is beyond the scope of this article, I can list three reasons for the existence of
workers’ rents and quasi-rents. First, a firm may not be perfectly informed about in-
dividual workers’ reservation wages. Second, workers with relationship-specific human
capital may have some bargaining power in negotiating wages. Finally, worker rents
may be required to induce effort if the harshest punishment for poor performance is
dismissal (see, e.g., Shapiro and Stiglitz, 1984). These rents and quasi-rents are not
internalized by the firm in the same way that consumer surplus is not internalized by
a monopoly. In both cases, social surplus from production exceeds the firm’s profits,
and if technology exhibits increasing returns, production may be privately unprofitable
but socially desirable.

For this reason, a benevolent government may sometimes choose to bail out an
unprofitable firm. If the firm in question is a monopoly in the product market, the
intervention is justified by the social concern about output, whereas if it has monopsony
power over labor, the bailout is justified by the social concern about employment.
Although the intervention is socially beneficial ex post, the ex ante welfare conse-
quences may be disastrous. Anticipating a bailout, the firm may deliberately make its
product costly and unwanted by consumers. This would make the firm unprofitable and
its threat of shutdown credible. Using this threat, the firm can extract part of the social
surplus from the government in the form of state subsidies. Under some conditions,
the firm prefers this outcome to independent profitable production. When this happens,
social welfare suffers in two ways: through production inefficiency and through the
deadweight cost of financing state subsidies. I show that when the elasticity of the
demand for monopoly output (alternatively, elasticity of supply of monopsony input)
is low, the total welfare loss exceeds by many times the traditional welfare loss from
monopoly pricing.

The SBC syndrome may also have important political consequences. I show that
a monopolist facing SBC favors price controls and production quotas. Such measures
may raise the state subsidy it gets, while reducing the ex ante social welfare. Thus,
return to a command economy serves the interests of a monopolist facing a SBC, but
not the interests of society.

To demonstrate the role of monopoly power in the SBC syndrome, I show that
budget constraints are likely to harden when sufficiently many firms compete in the
industry. This happens because, as shown by Mankiw and Whinston (1986), free entry
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in homogeneous markets is likely to be socially excessive. When sufficiently many
firms compete in such a market, the social contribution of the least-efficient firm will
be negative. Such a firm would not be able to extract a state subsidy, and it would
have to become efficient to earn a positive profit. Therefore, in equilibrium all firms
will produce efficiently and will not receive state subsidies.

The rest of the article is organized as follows. Section 2 compares my analysis to
existing models of state subsidies. Section 3 develops a model of a monopoly’s soft
budget constraint. Section 4 investigates the role of competition in hardening budget
constraints. Section 5 concludes by discussing some implications of my analysis for
economic reforms in former socialist countries.

2. Other models of state subsidies

B Following Dewatripont and Maskin (1995) and Schmidt (1996), I model the SBC
syndrome as stemming from time-inconsistency of a benevolent government. I do this
to demonstrate that even a benevolent government’s intervention may be disastrous for
social welfare if the government lacks credibility.

Some studies of state subsidies have rejected the paradigm of benevolent govern-
ment in favor of a positive theory of government. The most notable study of this kind
is Becker (1983), which develops a theory of competition for subsidies among self-
interested pressure groups. These groups choose the levels of rent-seeking activity,
which determine transfers through an exogenously given (‘‘black-boxed’’) political in-
fluence function.? This contrasts with my approach, which explicitly models a particular
rent-seeking activity used by one pressure group—a monopolistic or oligopolistic in-
dustry—to exert economic pressure on the government (representing the population as
a whole).

Becker illustrates his theory with the example of the Chrysler Corporation’s bailout
by the U.S. government. In his view, the subsidies were caused by the large relation-
ship-specific human capital of Chrysler employees, as evidenced by their high wages.
According to Becker, this sunk investment reduces the short-run elasticity of supply
and lowers the deadweight cost of subsidies, thereby raising the equilibrium subsidy.

My analysis provides an alternative explanation for the softening of Chrysler’s
budget constraint. I think that the high wages of Chrysler’s workers indicate their
significant rents (or quasi-rents on the acquired relationship-specific human capital).
Due to these rents, unprofitable production was socially desirable, and the U.S. gov-
ernment subsidized Chrysler to prevent imminent liquidation. In other words, Chrysler
was subsidized not because the subsidies were socially cheap, but because not subsi-
dizing would lead to a shutdown, the high social cost of which was not internalized
by the corporation. Indeed, the threat of Chrysler’s bankruptcy was the primary moti-
vation for federal subsidies (see Reich and Donahue, 1985).3

3. Monopoly

B Basic model. For concreteness, I focus on a product-market monopoly with com-
petitively supplied inputs.* The demand for the firm’s output is given by a decreasing

2 A particular model of “malevolent” government has been studied by Shleifer and Vishny (1994). In
the model, a politician derives political benefits from excess employment and bribes a firm to increase
employment above the socially optimal level.

3 We leave it for others to speculate whether the possibility of this outcome had been anticipated by
Chrysler’s management and had adversely affected their effort, which had in itself pushed the company
toward bankruptcy.

4 This model could be translated one-to-one to the case of a firm that has monopsony power oyer one
of its inputs.
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continuous inverse demand function P(g). I assume that the firm’s technology exhibits
the simplest form of increasing returns to scale: production requires paying a fixed cost
F > 0, and a constant marginal cost ¢ = 0.

The firm can undertake an action a, which I shall refer to as “investment,”” before
producing, with 0 = a = A. This investment may be interpreted as either reducing the
marginal cost of production by a or increasing consumer valuation for the product by
a so that the inverse demand function becomes P(g) + a. All that matters for my results
are the reduced-form monopoly profit [I(a) and the social surplus S(a) from monopoly
production, which are the same under both interpretations. For definiteness, I shall stick
to the cost-reduction interpretation.

I assume that action a is costless. This assumption greatly simplifies exposition
and gives the most stark result: even though cost can be reduced without expense, the
monopolist sometimes does not do it. The investment would make production profit-
able, making the threat of shutdown noncredible and thereby depriving the monopolist
of the opportunity to extract social surplus from the government. My conclusions would
only be strengthened if investment were costly.

If the firm chooses to produce, its maximal profit is given by

II(@) = max (P(q) — ¢ + a)q — F. 1)

q=0

Since in general the monopoly’s objective function need not be well behaved, I
explicitly assume that the above program has a solution:

Assumption 1. The maximum monopoly profit [1(a) in (1) is achieved at some output
qm™(a).

In particular, this assumption guarantees that the monopoly profit is bounded.
Given the monopoly output g™(a), consumer surplus can be computed as
CS(a) = ["® P(q) dg, and the total social surplus as S(a) = [I(a) + CS(a).

It is well known that monopoly profit falls short of the social surplus from pro-
duction, and that monopoly output, monopoly profit, consumer surplus, and social sur-
plus are all decreasing in the firm’s marginal cost. We therefore have the following
proposition (for a proof, see, e.g., Tirole (1988), Ch. 1):

Lemma 1. (i) q™(a), ll(a), CS(a), and S(a) are all increasing in a. (ii) [1(a) < S(a) for
any a.

To make things interesting, let us assume that production is unprofitable if the firm
does not invest at all, and it is profitable if the firm invests in full:

Assumption 2. 11(0) < 0 < I[I(A).

After the investment is made, the government observes it and has an opportunity
to intervene. I make two additional assumptions that greatly simplify exposition (below
I argue that relaxing these assumptions would not affect this section’s qualitative re-
sults):

Assumption 3. The government can observe neither the firm’s output nor its price.
Assumption 4. The firm has all the bargaining power against the government.

Given Assumption 3, the only variable the government may try to affect is whether
the firm produces at all. Given Assumption 4, after choosing its investment, the ﬁrm
can make a take-it-or-leave-it offer to the government specifying the subsidy it wants
in order to produce (I assume that short-term contracts conditioning the subsidy on the
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firm’s production decision are enforceable). To summarize, the game between the firm
and the government can be described as follows:

Game 1. Stage 1. The firm chooses its investment a.

Stage 2. The firm makes an offer to the government, specifying the subsidy s it
wants in order to produce.

Stage 3. The government accepts or rejects the offer.

Stage 4. If the offer is accepted, the firm receives the subsidy s and produces.
Otherwise, the firm chooses whether to produce.

To complete the description of the game, I need to specify the government’s payoff.
I assume that the shadow social cost of state funds is A > 0; that is, because of the
deadweight costs of tax collection, $1 of tax revenue costs taxpayers $(1 + A). The
benevolent government’s objective is to maximize total social surplus, which equals
S(a) — As if the firm produces and subsidy s is paid, or zero if the firm does not
produce.

Let a° denote the level of investment at which the firm just breaks even without
subsidies, i.e., [[(a® = 0. It is easy to check that the function II(-) is continuous, hence
Assumption 2 ensures that such an a° exists. According to Lemma 1(ii), S(a®) > 0.
Now we are ready to solve Game 1.°

Proposition 1. The subgame-perfect equilibrium outcomes of Game 1 are given by
() If II(A) < S(a%/A, the firm invests a° receives a subsidy of S(a®)/A, and
produces.
(ii) If II(A) > S(a®)/A, the firm invests A, receives no subsidy, and produces.
(iii) If [I(A) = S(a®/A, then both (i) and (ii) constitute equilibrium outcomes.

According to Proposition 1, if the maximum subsidy the firm can obtain by un-
derinvesting exceeds its maximum independent profit, it chooses to underinvest. I shall
refer to this outcome as the SBC outcome. When SBC arises, all the social gain from
monopoly production is dissipated. This dissipation takes place through two channels:
inefficiency in production and the deadweight cost of financing state subsidies. Another
consequence of SBC is a reduction in the firm’s output (see Lemma 1(i) and note that
a®® < A).

To see how large the welfare loss from SBC (denoted by WL55¢) may be, I compare
it to the welfare loss from monopoly pricing (denoted by WLMF). If the government
could credibly commit not to intervene, the firm would invest efficiently (a = A), not
ask for a subsidy, and sell the monopoly quantity g™(A) at a price of
p™ = P(q"(A)) > ¢ — A. This outcome is depicted in Figure 1.

When the firm has all the bargaining power, SBC reduces social welfare to zero:
the social surplus from production is exactly offset by the deadweight cost from fi-
nancing the state subsidy. Thus, the welfare loss from SBC equals the social surplus
from production: WLSB¢ = §(A) = CS(A) + I1(A). Without knowing the fixed cost F,
we can say little about the monopoly profit [I(A), except that it is positive by As-
sumption 2. For the purposes of estimation, then, let us use the loss of consumer surplus
CS(A) as a lower bound for WLSBC. Thus, the problem boils down to calculating the
ratio CS(A)/WLMP. The result obviously depends on the specification of demand. For
the standard case of isoelastic demand Q(P) = P~< with elasticity € > 1,5 the ratio,
R(e), can readily be calculated, which yields the following proposition:

5 For proofs of this and all subsequent results, see the Appendix.
6 When € < 1, monopoly profits are unbounded, i.e., Assumption 1 is violated.
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FIGURE 1
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Proposition 2. For demand with constant elasticity € > 1,

SBC
%M—P = % =R(e =[(1 — e+ ¢! — 2]

The graph of R(e) is presented in Figure 2. It is easy to verify that the function is
monotone decreasing, that R(e) — (e — 2)™! = 1.39 as € — 0, and that R(€) — = as
e I 1. This suggests that the social cost of SBC may be many times higher than the
traditional welfare loss associated with monopoly power.

I conclude this section with the observation that none of its qualitative results
depend on Assumption 4. Indeed, suppose that stages 2—4 in Game 1 are replaced with
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an asymmetric Nash bargaining solution, which maximizes a weighted product of the
two players’ payoffs, 7*S'~¢, over their utility possibility set. Here a € [0, 1] can be
interpreted as the firm’s bargaining power. In a SBC equilibrium, the firm invests a®°,
the utility possibility set is given by {(7, S)|A7m + S = §(a®}, and the Nash solution
yields 7 = aS(a®/A and S = (1 — @)S(a®). SBC arises in equilibrium if and only if
aS(a®/A = II(A). Hence, SBC may arise even when the firm has only partial bargaining
power (a < 1), even though it is less likely than when the firm has all the bargaining
power. Also, observe that when a < 1, SBC does not completely dissipate the social
surplus from production. However, we can still bound the welfare loss from SBC from
below in the case of e-elastic demand. Indeed, using the fact that CS(a®) < CS(A) (by
Lemma 1(i)) and Proposition 2, we obtain

WLSBC = S(A) — (1 — a)CS(a®) = CSA) — (1 — a)CS(A) = aCS(A) = aR(e)WLMP,

Thus, the qualitative results of Propositions 1 and 2 are preserved when the government
has some, but not all, bargaining power. However, for the sake of simplicity, in the
remainder of the article I restrict attention to the case where the government has no
bargaining power against the firm.

O Hardening budget constraints. If the government were able to write a long-term
contract with the firm before it invests, conditioning the subsidy on the firm’s invest-
ment and/or production decisions, this could make the firm invest efficiently. Even if
investment were nonverifiable, a simple contract promising the firm a large enough
subsidy for producing would keep it from using shutdown as a credible threat and
would therefore make it invest efficiently.”® However, following the extensive literature
on the dynamics of government regulation, I believe that such long-term contracts are
often impractical. Laffont and Tirole (1993) discuss two justifications for this belief.
First, most countries have legal prohibitions on the extent to which current administra-
tions can bind future ones. This justification seems especially relevant for politically
unstable countries where governments change often. Second (the ‘‘incomplete contract-
ing” justification), future technology or production cannot be perfectly described today,
which may make long-term contracts meaningless. (For further discussion and exam-
ples, see Laffont and Tirole (1993).)

Schaffer (1989) points out that if the government and the firm engage in a long-
term relationship, the government can credibly commit itself by developing a reputation
for toughness. For the reputation effect to work, however, it is necessary that the
government’s time horizon be sufficiently long and its discount rate be sufficiently low.
The short horizons of governments may explain why the SBC syndrome is most acute
in transitional economies.

In this regard, it is interesting to note that after many reformers left the Russian
government in a December 1993 compromise with the newly elected parliament, the
government became increasingly tough on subsidies and curbed inflation to less than

7 Furthermore, the government could eliminate subsidies in equilibrium using a contract giving it the
right to choose the size of the subsidy s = 0 ex post. The government could then choose s = —Il(a) + &
whenever I1(a) = 0 (with § > 0 very small), and s = 0 otherwise. Thus, the contractual subsidy is indirectly
(via the government’s choice) contingent on the firm’s investment. This ‘““message game’’ has been suggested
by Eric Maskin.

8 On the other hand, allowing short-term output-contingent contracts would not change the qualitative
results of Section 2. With such contracts, even a profitable firm could receive a government subsic}y for
producing more than the monopoly output. However, an unprofitable firm, which can credibly threaten to
shut down, might be able to extract a greater subsidy. Therefore, the firm may still choose to invest a® < A.
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5% per month (RFE/RL Research Report, 1994). Since the compromise increased the
strength of “‘industrialists,”” the interest-group theories of SBC described in Section 2
would have a hard time explaining this phenomenon. On the other hand, a time-incon-
sistency theory of SBC can attribute it to the increased reputation building by the
government whose horizon had been extended by the compromise.

Note also that if the government did not observe the firm’s investment, Game 1
would degenerate into a simultaneous-move game, in which it is a dominant strategy
for the firm to invest efficiently and the government’s best response is not to subsidize.
Thus, the government could benefit from a credible commitment not to observe tech-
nological information (for example, by dissolving sectoral ministries).’

Finally, a government may be able to harden budget constraints by credibly lim-
iting the state budget and committing to a high deadweight cost A of discretionary
taxation. (This is most easily seen when A = o, so the firm cannot expect a state
subsidy and invests efficiently.)

O Price ceilings/output quotas. In this subsection I consider a modification of Game
1 in which the firm can commit itself to a price ceiling or output floor observable by
the government before the game begins. For example, the firm could write publicly
observable long-term contracts with customers, specifying prices and/or quantities (in
the labor monopsony interpretation, the firm could write a contract with a trade union
committing itself to high wages and/or high employment).'° This subsection investigates
the consequences of such commitments for the firm’s profits and for social welfare.

Assuming that demand at a given price is always satisfied, a production quota of
q is equivalent to the price ceiling of P(q). For this reason, I focus on the effects of a
price ceiling. Normally, a binding price ceiling hurts a monopolist and raises social
surplus, and this also happens ex post in my model. But when the monopolist has an
SBC, an ex ante price ceiling may have the opposite effect. To see this, observe that
a price ceiling reduces the firm’s independent profits and increases the potential state
subsidy, which makes SBC more likely. Furthermore, reducing the price ceiling may
benefit the firm ex ante by increasing the state subsidy it receives. This intuition is
formalized in the following proposition:

Proposition 3. Imposing a ceiling p = ¢ on the firm’s price may soften its budget
constraint in Game 1. When the SBC outcome is an equilibrium with an unconstrained
firm, imposing a ceiling increases government subsidy and the firm’s payoff.

The result is illustrated in Figure 3, drawn under the assumption that without a
price ceiling the firm’s budget constraint is hard, it invests A, and it charges the mo-
nopoly price p™(A). The figure depicts the regulated firm’s profits (solid line) and social
surplus (dotted line) as functions of the price ceiling p. When p falls slightly below
Pp"(A), monopoly profits fall and social welfare rises. But when the ceiling falls below
some critical price p*, the monopolist chooses to invest a® and ask for a state subsidy,
which reduces social welfare to zero. As p decreases beyond p*, the state subsidy rises,
and for p sufficiently low the subsidy may even exceed the independent monopoly
profit. Thus, a firm may want to lobby the government for a price ceiling, counting on
state subsidies to make up for the loss of independent profits. A benevolent government,
on the other hand, should avoid imposing price ceilings, which could soften firms’
budget constraints.

® A similar point is made by Schmidt (1996), who believes that this commitment can be achieved by
privatization.

10 Such contracts may be feasible even when long-term contracts with the government are not feasible.
As discussed in the previous subsection, governments often face legal constraints on long-term commitment
that private parties do not face.
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FIGURE 3

The Russian media often portray loss-making producers as complaining that they
are unable to ‘“‘satisfy the demand” for their product without a state subsidy. The
simplest way to raise profits and eliminate excess demand at the same time is by raising
prices. However, most producers do not favor price decontrols. Instead, they call for
government subsidies that would allegedly enable them to expand production and *‘sat-
isfy the demand.” I think that my model sheds some light on this paradoxical situation.

4. Competition

B In this section I investigate under what conditions competition hardens budget
constraints. Consider the following game between the government and N ex ante iden-
tical competing firms:

Game 2: Stage I. Each firm i chooses its investment a; and the subsidy s; it wants
from the government in order to produce.
Stage 2. The government decides which offers to accept and which to turn down.
Stage 3. Firms whose offers are accepted have to produce, and firms whose offers
are turned down decide whether to produce. Producing firms pay the fixed cost F.
Stage 4. Producing firms compete in the market.

Game 2 is similar to the two-stage entry game analyzed by Mankiw and Whinston
(1986). One important difference is that I assume the number of potential producers is
limited by the number of existing firms, that is, I consider only the short run where
outside entry is impossible.

Entry of an additional firm brings the market price closer to marginal cost, thereby
raising social welfare. On the other hand, an entering firm duplicates the fixed cost,
which reduces welfare. The first-best solution would involve a monopoly selling at the
marginal cost. Given Assumption 3, the government cannot observe either outputs or
prices, thus the first-best is unattainable. Therefore, following Mankiw and Whinston
(1986), I define the socially optimal number of firms in the industry in the second-best
sense, taking the mode of competition as given. Intuition suggests that the government
is not going to subsidize production if the number of producers exceeds the socially
optimal number. The basic question is whether that many firms can survive in the
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industry. If the answer is yes, the government can harden budget constraints by in-
creasing the number of firms in the industry, for example by breaking up existing firms
or stimulating entry.

To formalize this intuition, we need some additional notation. Namely, let N*(a)
be the socially optimal number of firms, given that they all have invested a. Let N°(a)
be the free-entry equilibrium number of firms in the industry, given that they have
invested a, i.e., the maximum sustainable number of firms in the industry that guar-
antees them nonnegative profits.

To solve for the equilibrium we also need to know the outcome of ex post com-
petition after the firms have made different investments. Let S(a) stand for the total
social surplus when the vector of firms’ investments is a = (a,, ..., ay), and every
firm produces. Firm i’s profit in this case is denoted by II; (a). Also, let A,;S(a) denote
the social gain from firm i’s production in the case where the firms have invested a.
Instead of specifying the mode of competition, I make the following assumption:

Assumption 5.
(i) N*(a) is nondecreasing in a.
(ii) S(a) and Il; (a) are anonymous.
@iii) o II; (a)/da; > 0, 9 II; (a)/da;, < O for j # i.
(iv) aS(a)/da; > 0, dA;S(a)/oa; < O for j # i.

Assumption 5(i) is self-explanatory. Assumption 5(ii) says that ‘all firms are created
equal.” Assumption 5(iii) simply says that a firm’s investment raises its profit and
reduces the competitors’ profits. Assumption 5(iv) says that a firm’s investment raises
social surplus, and that a firm’s production is less valuable to society when the com-
petitors have invested more. These assumptions hold for standard models of competi-
tion with ex ante symmetric firms.

We can now formulate the following proposition:

Proposition 4. If N¥(A) < N = N°A) and Assumption 5 holds, then in every subgame-
perfect equilibrium of Game 2, no firm receives a subsidy and all firms (or, possibly,
all but one if II; (4, ..., A) = 0) invest A and produce.

To understand the logic behind the result, first observe (using Assumption 5(iii))
that when the number of firms does not exceed N°(A), each firm can guarantee itself
positive profits by investing A and producing (for simplicity I focus on the case where
II; 4, ..., A) > 0). Therefore, in equilibrium all firms must produce, and there is
more than N*(A) of them. But then, using Assumption 5(i, iv), we can see that the
least-efficient firm’s contribution to social surplus is negative, hence this firm will not
be subsidized by the government. Therefore, the least-efficient firm invests A, which
implies that all firms invest A in equilibrium, become profitable, and receive no sub-
sidies.

The result suggests that whenever N* < N° (i.e., free entry is socially excessive),
the government can harden budget constraints by choosing N, the number of firms in
the industry, to satisfy N* < N = N°. Observe that in order to harden budget constraints,
it is sufficient to have one firm in excess of what would be socially optimal otherwise,
which in most practical cases would be justified by the high social cost of soft budget
constraints it prevents. But when is free entry socially excessive? Mankiw and Whin-
ston (1986) show that whenever firms produce perfect substitutes and their mode of
competition satisfies three quite general assumptions, N* < N° as long as the integer

! Formally, for any investment vector a and any permutation 7 of {1, ..., N}, define a new investment
vector a, such that (a,); = a,, for all i. Assumption 5(ii) then requires that S(a,) = S(a) and Il a,) = H,,( 5 @
for all a, =, j.
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constraint on the number of firms can be ignored. When they take the integer constraint
into account, they show that N* = N° + 1, i.e, free entry may be socially suboptimal
by at most one firm. This covers the important case of a monopoly that may find it
unprofitable to enter even though entry is socially desirable.

The integer constraint is unlikely to be important when N* is sufficiently large.
For Cournot competition with isoelastic demand, numerical simulations by Perry (1984)
show that entry is socially excessive as long as more than two firms can survive in
the industry. For the more tractable case of Cournot competition with linear demand,
it can be shown that N° > N* as long as N* = 2 (see, e.g., Examples 12.E.1 and
12.E.3 in Mas-Colell, Whinston, and Green (1995)). It thus seems safe to conclude that
with the exception of natural monopolies, budget constraints in homogeneous markets
can be hardened by competition. This is not true, however, for differentiated markets.
From the examples of both spatial differentiation (Salop, 1979) and monopolistic com-
petition (von Weizsicker, 1980), it is well known that when products are sufficiently
differentiated, free entry is socially suboptimal. Intuitively, as differentiation becomes
more important, each firm is more like a monopoly in its product niche, and it captures
less of the social surplus from its production. In such differentiated markets, compe-
tition may not harden budget constraints.

Differentiation seems to be of most concern when the market in question is a labor
market. Indeed, labor mobility, both geographic and occupational, is quite costly. In a
typical example of SBC, a major employer in a small town threatens to shut down,
and the social concern for employment makes the government subsidize the firm. If
the firm faces a perfectly competitive output market, its fixed costs have to be covered
by paying labor below its marginal product. Two employers may not be sustainable in
the town without state subsidies, because competition for labor would bid up wages,
and fixed costs of production would not be covered. Thus, a high cost of labor mobility
among regions and occupations may generate soft budget constraints that cannot be
hardened by competition.

5. Conclusion

B Many economists analyze the economic situation in the former Soviet Republics
and Eastern Europe in terms of an inflation-output (or inflation-employment) tradeoff.
My article suggests that this approach may be misleading. The tradeoff does exist ex
post, when a state subsidy may be necessary to support unprofitable production. From
the ex ante viewpoint, however, soft budget constraints both induce inflationary state
subsidies and reduce output. Thus, instead of looking for the right position on a dubious
Phillips curve, the government should look for ways of hardening budget constraints.

Some authors (Schmidt, 1996; Shleifer and Vishny, 1994) argue that public own-
ership is a major cause of soft budget constraints. My article suggests another cause—
high industry concentration. My analysis shows that privatization need not harden bud-
get constraints in concentrated industries, and that the resulting welfare loss provides
a stronger case for demonopolization than the traditional concern for competitive pric-
ing.

In order to harden budget constraints, the government should identify the market
imperfections that trigger the subsidies. For example, when subsidies are caused by the
government’s concern about an industry’s output, the industry’s budget constraints can
be hardened if sufficiently many firms producing the same output are sustained. (An
alternative solution could be to open the market to foreign competition.) Similarly, if
the subsidies are caused by the social concern about employment, budget constraints
can be hardened if sufficiently many firms can employ workers of the same profession
in the same region. The discussion in Section 4 shows that if subsidies are caused by
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employment concerns and labor mobility is costly, hardening budget constraints by
deconcentration may be problematic.!? On the positive side, in this case measures that
increase labor mobility may be quite instrumental in hardening budget constraints. Such
measures may include labor retraining programs, development of housing markets, and
abolition of cumbersome institutions of residence registration.

Even when deconcentration may harden budget constraints in an industry consist-
ing of noncooperating firms, there is a danger of collusion. While traditional antitrust
analysis has focused on collusion in market pricing, my analysis suggests that collusion
in bargaining with the government may be more profitable for firms with soft budget
constraints and more detrimental to social welfare.'* This conclusion may have impor-
tant implications for developing antitrust institutions in countries in which state sub-
sidies to industries are pervasive.

Appendix
n Proofs of Propositions 1-4 follow.

Proof of Proposition 1. Game 1 is easily solvable by backward induction. The firm’s threat not to produce
in stage 4 is credible only if II(a) = 0, which according to Lemma 1(ii) is equivalent to a =< a° The
government will accept in stage 3 only if the threat is credible and the social surplus from production
outweighs the deadweight loss of financing the subsidy, i.e., S(a) = As. In stage 2, therefore, the firm will
optimally ask for a subsidy s = S(a)/A. Therefore, if in stage 1 the firm invests a < a° to make its shutdown
threat credible, it will receive the payoff of [1(a) + S(a)/A. As both II(a) and S(a) are increasing functions,
in this case it is optimal for the firm to invest a = a° and the firm gets zero profit and the government
subsidy S(a®)/A.

On the other hand, if the firm chooses not to make its threat credible, it invests a = a°, the government
is not going to accept any offer, and the firm receives II(a). In this case the firm optimally chooses a = A,
receives no subsidy, and obtains the payoff of I1(A).

We see that depending on whether the maximum attainable government subsidy exceeds the firm’s
maximum independent profit, the firm chooses to invest a or A, which corresponds to cases (i) or (ii)
respectively. If the firm is indifferent, then both subgame-perfect equilibria are possible, which corresponds
to case (iii). Q.E.D.

Proof of Proposition 2. The profit-maximizing monopoly price p,, solves the program

max (p — O)Q(p) — F,
P

where ¢ — A is the firm’s marginal cost and Q(p) is the demand for its output. For the case of e-elastic
demand Q(p) = p~¢, the first-order condition of this maximization problem can be written in the famous
form

(pw = Op,, = €. (AD)

Consumer surplus CS (see Figure 1) can then be expressed as

cs = f Q(p)dp = p,7</(e — 1). (A2)
P

m

The welfare loss from monopoly pricing WLM? (see Figure 1) can be obtained as

12In the early 1990s, concern about output seemed to be a more important cause of state subsidies in
Russia than concern about employment. Indeed, in 1992 unemployment in Russia was only 1%, and all
estimates for 1993 do not exceed 5%. (EBRD Annual Report, 1993).

'3 This may shed some light on the activities of ‘‘trade associations”’—yvoluntary coalitions of enterprises
created in Russia in place of old ministries, as documented by Joskow, Schmalensee, and Tsukanova (1994).
My analysis is supported by the authors’ observation that one of the main functions of these associations
was lobbying for state subsidies, explicit or implicit (such as protection from foreign competition).
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2 f ©(p) = Q(p,) dp = (€'~ = ply (e = 1) = (pn = Ohpy. (A3)
C

The statement of the proposition can now be verified by expressing p,, from (A1), substituting the
result into (A2) and (A3), and dividing one by the other. Q.E.D.

Proof of Proposition 3. For any investment a, social welfare may only rise and independent monopoly profit
may only fall when the price ceiling is imposed: S.(a) = S(a), [Ic(a) = Il(a) for any a. This implies, in
particular, that the break-even investment a? = a° Using Lemma 1(ii) we see that S(a%) = S.(a°) = S(a?),
therefore the maximum subsidy the monopolist can get is S.(a2)/A = S(a®)/A, whereas the maximum inde-
pendent monopoly profit is II. (A4) = II(A). The inequalities are strict when the ceiling is binding. In other
words, the maximum subsidy rises and the maximum independent profit falls when the ceiling is imposed.
According to Proposition 1, this makes the SBC outcome more likely. When the SBC outcome is an equi-
librium with an unconstrained monopolist, imposing a price ceiling increases the government subsidy because
S.(a% > S(a% > S(@a°. Q.ED.

Proof of Proposition 4. As N = N°%A), we know that II; (4, ..., A) = 0. Define case (i) by Il (4, ..., A)>0
and case (ii) by II; (4, ..., A) = 0.
The proof consists of the following four claims:

Claim 1. In case (i), in equilibrium all firms produce. In case (ii), at least N — 1 firms produce, and
firm i may not produce only if a_; = (4, ..., A).

Proof. Otherwise a nonproducing firm i can profitably deviate by investing a; = A and producing:

In case (i): a; = A for j # i and Assumption 5(iii) ensures that I; A4 a)=Il: @4 ...,A)>0.
In case (ii): a; = A for all j # i, a, < A for some k # i and Assumption 5(iii) ensure that
IMI: A4 a)>I: 4 ..., A =0.

Claim 2. In case (ii), if one firm does not produce, then no firm receives a subsidy.

Proof. By Claim 1, all the producing firms in this case have invested A, which makes them strictly
profitable and the threat of shutdown noncredible.

Henceforth, I restrict attention to equilibria where all firms produce.

Claim 3. In an equilibrium in which all firms produce, (one of) the highest-cost firms does not receive
a subsidy.

Proof. Let firm i be the highest-cost firm, i.e., a; = a; for all j. Assumption 5(i) implies that
N > N*(A) = N*(a;). Therefore, by Assumption 5(iv) we have A;S(a) = A;S(a;, ..., a;) < 0, which
implies that the government is not willing to pay for firm i’s production.

Claim 4. In an equilibrium in which all firms produce, the highest-cost firm invests A.

Proof. Otherwise the highest-cost firm (let it be firm i), which by Claim 2 receives no subsidies, could
deviate profitably by investing A, since II; (4, a_;) > II; (a) according to Assumption 5(iii).

Putting together the four claims, we obtain the statement. Q.E.D.
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