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ON SUNK COSTS AND TRADE LIBERALIZATION IN APPLIED
GENERAL EQUILIBRIUM*

By JEAN MERCENIER AND NICOLAS SCHMITT!

We argue that the rationalization gains often predicted by static applied
general equilibrium models with imperfect competition and scale economies
are artificially boosted by an unrealistic treatment of fixed costs. We introduce
sunk costs into one such model calibrated with real-world data. We show how
this changes the oligopoly game in a way significant enough to affect, both
qualitatively and quantitatively, the outcome of a trade liberalization exercise.

1. INTRODUCTION

In the past decade, many traditional trade policy issues have been reformulated in
terms of oligopoly models with increasing returns to scale borrowed from the
industrial organization literature. An exciting portion of this research program aims
to quantify and apprehend the empirical relevance of some of the propositions of
the new trade theory using numerical general equilibrium (GE) models calibrated
with real-world data. Since Harris’ (1984) seminal contribution, applied GE models
with imperfect competition and scale economies have been extensively used, particu-
larly to study trade liberalization issues.? The role these models have played in the
recent debates on the Canada—U.S. free-trade agreement, the North American Free
Trade Agreement (NAFTA), and the European Single Market demonstrates their
potential importance for policy analysis.

Previous applied GE modeling efforts, however, follow Harris in making the
Chamberlinian assumption of costless entry and exit of firms into and out of an
industry. This hypothesis is not particularly appealing. The importance of sunk costs
in the shaping of market organization has long been investigated in the industrial
organization literature. Empirical research (from Bain 1956 to Sutton 1991) has
abundantly demonstrated the existence of sunk costs and documented their various
forms. The commitment value of sunk costs has long fascinated industrial organiza-
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tion theorists, and models abound that show why and how rents are derived from
the incumbency advantage. All this work suggests that the costless entry/exit
assumption, though convenient, is an oversimplification which means that current
applied GE models are possibly missing important aspects of the competitive game.

This paper shows, in particular, that the zero-sunk-costs restriction is responsible
for artificially large efficiency gains from trade liberalization in these models. The
reason follows from Harris’ (1984) treatment of fixed costs as being entirely recover-
able. If fewer firms can produce the same pre-liberalization level of output with
fewer fixed factors, then anything that forces a firm out of the market liberates
resources that become available to the rest of the economy—hence producing
potentially large efficiency gains and, in some models, large welfare gains. The
introduction of sunk costs into applied GE models would temper these gains in two
important ways. First, because sunk investments are firm-specific, they will actually
not become available to other sectors when a firm exits. They are lost resources;
rationalization of production has no effect on welfare. Second, a firm becomes
committed to a market by its irrecoverable expenditures. Since sunk factors have no
opportunity value, the firm will remain in the market as long as it earns positive
rents from the sunk asset, regardless of the market rate of return on recoverable
assets. The irreversibility of sunk investment decisions, therefore, causes hysteresis
in the economy’s industrial structure: firms that find it profitable to enter an
industry because of a trade distortion may well find it profitable to remain in the
industry once the distortion is removed. In this case, sunk costs act as an exit
barrier.- The industry rationalization mechanism does not operate, and the predicted
efficiency and associated welfare gains will not materialize. Thus, Harris’ (1984)
strongly stated presumption that the introduction of noncompetitive market struc-
ture and scale economies in applied GE models necessarily sharply increases the
gains from trade liberalization may actually not hold. The point is important to
make since Harris’ presumption is widely believed in both academic and policy
circles: it has entered common wisdom.

The existence of sunk costs may also potentially affect the nature of the
oligopolistic game once trade liberalization has been implemented. Indeed, with
sunk costs, some collusion among incumbents becomes consistent with no entry.
Sunk costs also act as an entry barrier. They make it more likely that, in order to
recover some of the dissipated rents, producers that have survived the policy change
will tacitly agree to raise their prices. Even if transitory, this effect can only further
mitigate the gains from trade liberalization. This argument was used in the 1950s by
Johnson (1957) in his discussion of the possible U.K. participation in the European
Economic Community (EEC). Surprisingly, the argument has been totally absent
from the quantitative evaluations of both NAFTA and the European Single Market.

This paper is a first attempt at departing from the Chamberlinian assumption in
an applied GE model of trade and production. More specifically, we show how sunk
costs may be introduced into a numerical model, formulated as a two-stage game,
that recognizes imperfect competition, increasing returns to scale and product
differentiation at the individual firm level. First, we modify the model previously
used by Mercenier (1995a,b) to study European integration issues. Then we show
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how the presence of sunk costs quantitatively and qualitatively affects the outcome
of the trade liberalization exercise.

The paper is organized as follows. In Section 2, we provide a theoretical
discussion of why the usual modeling of fixed costs is likely to overstate the gains
from trade liberalization. In Section 3, we outline the applied GE model and the
trade experiment. We discuss calibration and computational issues in Section 4 and
simulation results in Section 5. In Section 6, we conclude.

2. MOTIVATION AND ILLUSTRATION

2.1. Sunk versus Recoverable Fixed Costs. We first highlight why industry
rationalization can produce artificially large welfare gains when fixed costs are
assumed recoverable. Throughout this section we use a two-sector GE model
borrowed from Markusen (1981) and Horstmann and Markusen (1986).

Consider a two-sector autarkic economy producing two consumption goods in the
amounts X and Y. There is a single production factor, competitively traded and in
fixed supply K. Amount Y is competitively produced with Ky units of capital; this
good serves as numeraire, and we choose the units so that Y = K, which sets the
rental price of capital to 1. Amount X is produced with K by » identical
Cournot-Nash firms facing increasing returns to scale technologies. The cost struc-
ture of the individual firm is F + cx, where F represents a fixed cost, ¢ is a constant
marginal cost, and x =X/n. Observe that, in this economy, Ky =nF + cX. Prices
are set by oligopolists to equalize marginal revenues and costs:

1
€Y p(l——)=c,

ney

where p is the unit price of output and ey is the elasticity of market demand for X.
Entering or exiting is costless for a firm, so n is determined by the zero-profit
condition. Households have homothetic preferences U(X,Y) and maximize their
utility subject to their budget constraint. The economy’s resource constraint imposes
that K, + K, <K.

We now undertake the thought experiment that this economy is integrated
overnight with a strictly identical economy producing the same goods. As is well
known, even though no trade actually occurs in this homogeneous goods case, each
oligopolistic firm increases its production simply because its perceived demand is
more elastic in the integrated market than in the autarkic equilibrium (Markusen
1981). Hence, p falls and negative profits follow. The output expansion effect leads
to exit of firms and to efficiency gains.

Figure 1 illustrates the role of the fixed cost in this process. There ABC is the
production possibility frontier (PPF) in autarky, and the slope of BC is the ratio of
marginal costs ¢ (signed). Here AB is equal to the total fixed cost (nF) necessary to
start the production of X with » firms. It represents both the opportunity cost of
the fixed resources in terms of Y and the number of units of capital that must be
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FIGURE 1

TRADE LIBERALIZATION WITHOUT SUNK COST.

used in industry X before production can start. With E as the autarkic equilibrium,
the slope of AE is equal (in absolute value) to the average cost [since AC, =
K./X=(A—-Y)/X]and thus to p. The difference between p and ¢ depends on n
and ey. After integration, the equilibrium (without trade) is at F, and the movement
from E to F can be decomposed in two steps: EG represents the output expansion
effect of integration for a given number » of firms, and GF captures the rationaliza-
tion effect via the exit of firms. Economic integration shifts the PPF to AB’C’
because the exit of firms saves the recoverable resources devoted to the fixed part of
their cost. This shift is behind Harris’ (1984) large welfare gains from trade
liberalization.

Observe that this process depends critically on the mobility of the entire capital
. stock. Assume, now, that F is entirely sunk: the ex ante mobile factor becomes
firm-specific as soon as it meets the fixed component. In Figure 1, AB now
represents the amount of capital which, given » firms, has been sunk in autarky.
The autarkic and integrated equilibria must then be on the same PPF, that is, along
ABC. Clearly, the welfare gains from trade liberalization are potentially much
smaller here than when F is recoverable.

This analysis assumes that the entire fixed component of costs is sunk, which is
clearly unrealistic. We will now show that trade liberalization may not save any fixed
resources even if the sunk share of fixed costs is small.

2.2.  Sunk Costs as Exit Barriers. To establish the role of sunk costs as barriers
to exit, we make the simplifying assumption that the sunk share 0 <s <1 of fixed
costs is exogenous to the firm. We thus avoid all strategic considerations most often
associated with irrecoverable investments and disregard specific sources of irre-
versibility as documented in the industrial organization literature. We do this



