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In the presence of aggregate demand spillovers, an imperfectly com-
petitive firm’s profit is positively related to aggregate income, which
in turn rises with profits of all firms in the economy. This pecuniary
externality makes a dollar of a firm’s profit raise aggregate income
by more than a dollar since other firms’ profits also rise, and in this
way gives rise to a “multiplier.” Since such multipliers are ignored by
firms making investment decisions, privately optimal investment de-
cisions under uncertainty will not in general be socially optimal.
Under reasonable conditions, investment is too low.

I. Introduction

This paper analyzes investment decisions in the presence of mac-
roeconomic externalities. Following the work of Blanchard and Ki-
yotaki (1987) and Cooper and John (1985),! we study a model with
aggregate demand spillovers, in which a firm’s profit is positively
related to aggregate income, which in turn rises with profits of all
firms in the economy. With this externality, a dollar of a firm’s profit
raises aggregate income by more than a dollar since other firms’
profits also rise, and similarly a dollar of a firm’s loss reduces income
by more than a dollar. Equivalently, there is a “multiplier” on a firm’s
profit (or loss) in the determination of aggregate income. Moreover,
such multipliers vary across states of nature, depending on how many

We wish to thank Peter Diamond, David Romer, Lawrence H. Summers, and espe-
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! Also related are papers by Diamond (1982), Hart (1982), Weitzman (1982), Heller
(1985), Mankiw (1986), and Shleifer (1986).
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other firms benefit from a firm’s profit (or lose from its loss) in each
state. Because firms ignore this variation of multipliers across states in
making investment decisions, profit-maximizing choices need not be
socially optimal.

To set up a benchmark for evaluating economies with imperfectly
informed firms, Section II presents a full-information economy. In
our highly stylized model, each sector has a potential monopolist with
access to a cost reduction technology. Each monopolist must decide
whether to invest and obtain a low marginal cost or leave the market
to a competitive fringe that has a higher marginal cost. The profit-
maximizing choice depends on expected demand since only in a large
enough market can an investment in unit cost reduction break even.
Demand, in turn, depends on profits of other sectors since profits are
distributed to the consumer and spent by him. Aggregate demand
spillovers through the distribution of profits make firms interested in
the productive potentials of firms in other sectors of the economy.

In Section II, the realized distribution of cost reduction tech-
nologies across sectors is publicly known. This knowledge enables
each potential monopolist to compute the profits of potential monop-
olists in other sectors and in this way to forecast aggregate profits and
demand. He can then gauge the size of his own market and make an
accurate investment decision. In the benchmark case of perfect infor-
mation, the economy has a unique perfect-foresight equilibrium in
which investment decisions are efficient. In other words, a perfectly
informed planner would have each firm make the same investment
decision as it does in the free-market equilibrium.

In contrast, Section III analyzes the same economy, except now
firms have imperfect knowledge about cost reduction opportunities
of other sectors. Firms then have to make forecasts of aggregate de-
mand based on their priors as well as observation of their own techno-
logical opportunities. In this case, rational expectations equilibria ex-
ist but are not, in general, unique or efficient. There are two sources
of inefficiency. The first is the inability of firms to accurately condi-
tion their investment choices on circumstances of other sectors since
decisions must be made on the basis of imperfect information. An
equally well-informed social planner would face the same difficulty.

The second source of inefficiency stems from the divergence of
profit-maximizing and constrained welfare-maximizing investment
decisions in the presence of aggregate demand spillovers. A firm’s
profits (losses) have a beneficial (adverse) impact on profits of other
firms, and the firm ignores this impact in making investment deci-
sions. Interestingly, this externality has no adverse welfare conse-
quences in the certainty model of Section 11 because there a firm has a
positive spillover effect on other firms if and only if it makes a positive
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profit by investing. In the uncertainty case, in contrast, when a firm’s
profit averages to zero across states, its spillover effect does not aver-
age to zero.

To see this, consider a marginal firm that expects to break even on
average if it invests. When the state of the world turns out to be good,
many other firms are investing in cost reduction and the marginal
firm’s positive profit raises profits in all these sectors, giving its profits
a high multiplier in the generation of aggregate income. When the
state of the world turns out to be bad, only a few firms are investing in
cost reduction, and the loss by the marginal firm spills over onto the
profits of only a few firms, making the multiplier on that loss small.
Overall, even though the marginal firm expects on average to break
even, the impact of its decision to invest on expected aggregate in-
come is strictly positive. In this way, uncertainty about the productive
potential of the economy in the presence of aggregate demand spill-
overs gives rise to systematic underinvestment.

Since our model is highly stylized, Section III contains a discussion
of the generality of the underinvestment result. We also illustrate how
the idea of variable aggregate income multipliers can lead to similar
results in a dynamic context even without uncertainty about produc-
tive opportunities.

II. The Full-Information Economy

The benchmark economy described in this section sets the stage for
the subsequent analysis. It shares with the models to follow the as-
sumptions about preferences, technology, and markets but uses a
particularly simple information structure.

Consider a one-period economy with a representative consumer,
who has Cobb-Douglas preferences defined over a unit interval of
goods. All goods have the same expenditure shares. Thus when his
income is y, the consumer can be thought of as spending y on every
commodity. He is endowed with L units of labor, which he supplies
inelastically, and he owns all the profits of this economy. When his
wage is taken as numeraire, his budget constraint is given by

y=1I+L, (1)

where II is aggregate profits.

Each good is produced in its own sector, and each sector consists of
two types of firms. First, each sector has a competitive fringe of firms
that convert one unit of labor input into one unit of output with a
constant-returns-to-scale technology. In addition, each sector has a
unique firm that has access to a cost reduction technology. This firm is
alone in having access to that technology in its sector and hence will be
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referred to as a monopolist (even though, as we specify below, the
firm does not always operate). Cost reduction requires the input of F
units of labor (required outlay), where F is drawn from the econo-
mywide distribution H(F) and allows each unit of labor to produce a
> 1 units of output. In this section, it is publicly known that H(F) is
the realized distribution of required outlays across sectors. Much of
this paper examines the consequences of uncertainty about the real-
ized distribution H.

The monopolist in each sector decides whether to become a low-
cost firm or to abstain from production altogether. He reduces his
costs (“invests”) only if he can earn a profit. The price he charges if he
produces equals unity since he loses all his sales to the fringe if he
charges more, and he would not want to charge less when facing a
unit elastic demand curve. When income is y, the profit of a monopo-
list who spends F to reduce costs is

a—1

™= — y— F=ay — F. (2)

The monopolist invests as long as y = F/a. It is obvious from this that,
in equilibrium, under the assumption that all firms expect the same
aggregate income, if a firm with required outlay F invests, then all
firms with required outlays less than F also invest. We assume that
a- L — Fpin > 0, where F,,;, is the lower end of the support of H; that
is, it always pays the best cost reducer to invest.

A perfect-foresight equilibrium in this economy is given by the
marginal firm with required outlay F* and income y (F *) such that (a)
income y (F *) obtains when all firms with required outlays no greater
than F* invest, and (b) the marginal firm breaks even, that is,

ay(F¥) — F* = 0. 3)

When all firms with required outlays no greater than F* invest, then
aggregate profits are given by

P F
H(F*) = L [ay(F*) — FldH(F) = ay(F*)H(F*) — L FdH(F). (4)

min mi

Combining (4) and (1), we obtain the expression for income:

L - r* FdH(F)

p— Fmin
YF) = (5)

Equilibrium obtains at F* if (3) holds for income given by (5).
The numerator of expression (5) is the amount of labor used in the
economy for actual production of output, after investment outlays.
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One over the denominator is the multiplier that recognizes that an
increase in effective labor raises income by more than one for one
since expansion of low-cost sectors also raises profits. To see this more
explicitly, one can calculate that

dy(F*) _ m(F*)dH(F*)

= ) (6)
dF * 1 — aH(F¥)

where w(F*) is the profit of the marginal firm. When the marginal
firm earns this profit, it distributes it to shareholders, who in turn
spend it on all goods and thus raise profits of all cost-reducing firms in
the economy. The effect of the marginal firm’s profit is therefore
enhanced by the increases in profits of all cost-reducing firms result-
ing from increased spending. Since there are H(F*) of such firms, the
multiplier is increasing in the number of firms that benefit from the
spillover of the marginal firm. The more firms invest, the greater is
the cumulative increase in profits and therefore income resulting
from a positive net present value investment by a marginal firm.

For an alternative interpretation of (6), notice that since the price of
labor is unity, the profit of the marginal firm, w(F *), is exactly equal to
the net labor saved from its investment in cost reduction. The
numerator of (6) is therefore the increase in labor available to the
economy as a result of the investment by the F* firm in the cost
reduction technology. In equilibrium, this freed-up labor moves into
all sectors. However, its marginal product is higher in investing sec-
tors than in noninvesting sectors. The more sectors investing in cost
reduction—that is, the higher is H(F *)—the greater is the increase in
total output resulting from the inflow of freed-up labor into these
sectors. In fact, the denominator of (6) is just the average of marginal
labor costs across sectors, which is clearly a decreasing function of
H(F*). This interpretation connects (6) to (5), which explicitly states
that income is a multiple of productive labor and that the multiplier is
increasing in H(F *).

ProposiTiON 1. The equilibrium exists and is unique. The number
of firms investing in cost reduction is efficient at the given prices.

Proof. Denote by w(F|F* = F) the profit of the firm with required
outlay F when only the firms with required outlays no greater than F
invest. Call the investing firm with the highest required outlay the
marginal firm. (a) Existence: Note that (F yin|F* = Fuin) = al. — Fuin
> 0. Either m(FpaxF* = Fmax) = 0, in which case every firm investing
is an equilibrium, or W(Fpax|F* = Fax) < 0, in which case there exists
an F such that w(F|F* = F) = 0 by the intermediate value theorem.
(b) Uniqueness: Investment by a firm making a negative profit re-
duces aggregate income. Take an equilibrium with marginal firm F*.
Now raise the number of investing firms in order of the magnitude of



