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This paper investigates a general equilibrium model of unemploy-
ment and the business cycle in which specialization of labor plays
a key role. A rational expectations equilibrium with fully flexible
wages and prices can exhibit unemployment in which the marginal
product of employed workers exceeds the reservation wage of those
who are without jobs. Workers are unemployed either because they
are in the process of relocating for a better job or because they are
waiting for conditions in the depressed sector to improve. Moreover,
seemingly small disruptions in the supplies of primary commodities
such as energy could be the source of fluctuations in aggregate em-
ployment and can exert surprisingly large effects on real output.

I. Introduction

This paper argues that specialization of labor and capital accounts for
many of the features observed for unemployment and the business
cycle. The theme is not new. Ricardo’s (1817) chapter 19, “On Sudden
Changes in the Channels of Trade,” articulates many of the issues
taken up in this paper. Feldstein (1975) and Jovanovic (1979, 1984)
have emphasized that the nontrivial allocation problem in matching
workers with jobs best suited for their characteristics is crucial to
understanding unemployment, while Black (1982), Lilien (1982), and
Davis (1984, 1985, 1987) suggested that the difficulties in allocating
labor across different sectors may play a causal role in business cycles.

I am much in debt to Steven Davis, Jonathan Eaton, Maxim Engers, Marjorie Flavin,
William Johnson, Ron Michener, Knut Mork, and Steven Stern for constructive com-
ments on earlier drafts of this paper.
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Davis (1984, 1985) and Loungani (1985, 1986) in particular have
developed the theme pursued here that energy price shocks may be a
key cause of sectoral imbalance.

The current paper claims three contributions. First, I show that the
role of specialization in unemployment and the business cycle can be
rigorously grounded in a fully specified general equilibrium model
with rationally formed expectations. Second, I suggest that the model
is able to capture some of the features of what we normally think of as
“involuntary” unemployment. Third, I show that large fluctuations in
output could be generated by seemingly small disruptions in the sup-
ply of primary commodities such as energy.

These points address what are widely perceived to be some of the
most important gaps in real business cycle theory.! The themes pur-
sued here could have been explored in a sticky-price model, in which
the effects I describe would be all the more dramatic. In modeling the
essential rigidities in the economy exclusively in terms of specification
of technology rather than through assumptions about suboptimal
pricing arrangements, I hope to have called attention to the impor-
tance of the former for our understanding of unemployment and the
business cycle.

The principal propagation mechanism of the business cycle ex-
plored in this paper is the possibility that an energy price increase will
depress consumer purchases of energy-using goods such as auto-
mobiles.? The dollar value of such purchases may be large relative
to the value of the energy they use. If labor were able to relocate
smoothly from one sector to another, most of the lost output would be
made up by gains in other sectors. On the other hand, if there are
costs or delays associated with labor mobility, then the losses of one
sector need not be regained by another, and the short-term aggregate
loss can exceed the dollar value of the lost energy by a substantial
margin. Moreover, the period of unemployment is not necessarily
limited by the amount of time necessary to relocate. If there is some
probability of a return to better conditions, unemployed workers may
rationally choose not to relocate, even if jobs offered in other sectors
pay a wage that exceeds their marginal utility of leisure.

Even though the model is market clearing, unemployed workers
are unhappy about losing their jobs and may envy currently em-
ployed workers. The essential friction that accounts for this phenom-

' Among the important contributions to this literature are Kydland and Prescott
(1982), Long and Plosser (1983), Barrow and King (1984), King and Plosser (1984),
Kydland (1984, 1985), Hansen (1985), and McCallum (1986).

2 Davis (1984) has emphasized that an energy price decrease can also increase unem-
ployment in this model.
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enon is the requirement that workers must forgo one period’s wages
if they wish to switch to a more prosperous sector. Subject to this
technological constraint, wages and prices are perfectly flexible.

The paper is organized as follows. Section II sets out the basic
model, with equilibrium formally characterized in Section III. Section
IV discusses some of the advantages of this view of unemployment
over alternative theories, while Section V analyzes the size of the
disturbances necessary to result in such effects.

II. The Model

An individual worker may seek employment in either of two sectors. I
assume that preferences and the production technology are such that
the worker has no desire or opgortunity to work less than the stan-
dard workweek at a given job.> Thus a particular worker is either
employed full-time in sector 1, employed full-time in sector 2, or
unemployed.

In addition to the outputs from the two sectors, there is an unpro-
duced good in the economy with which households are exogenously
endowed. The economywide supply at date ¢ of this good is denoted
X,. Households may buy or sell X to one another or to firms, and its
price is determined endogenously.

The general equilibrium model that I present below has the feature
that a decrease in X, reduces the utility of workers in both sectors,
though those employed in sector 1 are harder hit than those in sector
2. Changes in labor’s marginal product in sector 1 could arise through
either of two channels. The first might be described as a supply effect,
in which X, is an input used along with labor in the production of
good 1. When firms cut back on the use of this input, labor’s marginal
physical product may be reduced directly.? The second channel might
be described as a demand effect. In this case X appears as an argu-
ment of the utility function of consumers rather than an argument of
the production function of firms. An increase in the cost of X might
make consumers want to cut back on their purchases of good 1; for
example, an oil price shock may reduce the demand for new cars.’
The resulting decrease in the relative price of good 1 depresses
labor’s marginal product in sector 1 relative to sector 2. In an earlier
version of this paper, I provided explicit parametric examples of both
supply and demand effects and showed that in general equilibrium

3 See Hansen (1985) for a detailed discussion of this very important assumption.A

* For sticky-price versions of this argument, see Phelps (1978) and Mork and Hall
(1980).

5 See Bernanke (1983) for an interesting perspective on how this effect might occur.
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the two are algebraically equivalent. In the current version, only the
demand effects are modeled explicitly.

Suppose we were told that the endowment of X was X,, that a
specified number L, , of workers turn out to be employed in sector 1
(technically, L; , denotes the Lebesgue measure since I model workers
as a continuum rather than a discrete set), and Ly, workers turn out to
be employed in sector 2. We can calculate what the levels of output,
real wages, and relative prices must be to persuade firms to hire
workers in those numbers and to persuade consumers to purchase all
that would be produced. One can then ask, for that specification of
the vector of relative prices, what the current-period level of utility
would be for the kth individual worker under the following three
possibilities: (1) the worker is employed in sector 1, (2) the worker is
employed in sector 2, or (3) the worker is unemployed. Denote
these levels of utility by vy(X,, L1, Loy k), vo(X,, L4 Loy k), and
vo(Xp, L1 Lg 4 k). In Section I1I I will go on to analyze the labor supply
decision the worker would want to make between options 1, 2, and 3.
Hypothesizing different values for L, , or Ly, will change the vector of
relative prices and alter the choice the worker would want to make
between these options. General equilibrium will then be characterized
by those values of L;, and Ly, for which the assumed number of
workers (L, and Lg,) would indeed turn out to seek employment in
the respective sectors.

In the remainder of Section II, I show that a parametric spec-
ification of preferences and production technology exists for which
the functions v;(-), ve(-), and vo(-) admit the following representations:

vl(xz, Ll,t’ L?,t; k) = Q(Xt, Ll,t’ L?,z; k) + ul(}?ts Ly, L?,t)’ (1)
UQ(XB Ly, Log k) = Q(Xl’ Ly, Loy k) + u?(xt, Ly, Ly,), (2)
'UO(Xt, Ly, Lo k) = OL(X,, Ly, Loy k) + 4. 3)

Note that the term a(-) is common to all three expressions. This is the
level of utility the consumer receives independently of his personal
employment decision. Equations (1)—(3) claim that the single-period
utility v; ¢ = 1, 2, 0) is additively separable between this common
component a(-) and a term u,(*) that is a monotonic function of X, Ly,
and Lg,. The relative gain in utility from working in sector 1, u;(-), is
monotonically increasing in X,: bigger values of X, improve the de-
mand for sector 1 output. The function u,(-) is monotonically decreas-
ing in L;,: the greater the number of other people who are already
working in sector 1, the lower the real wage that worker k could
receive in that sector, and so sector 1 employment becomes less attrac-
tive relative to sector 2. The function u,(-) is monotonically increasing
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in Ly,: greater employment in sector 2 increases the economy’s pro-
duction of good 2, and this improves the terms of trade and effective
real wage for sector 1. For similar reasons, the added utility from
working in sector 2, us(+), is monotonically increasing in Ly, and de-
creasing in Ly, The function uy(+) is also monotonically increasing in
X, as a consequence of general equilibrium wealth effects, though
added X, increases u;() by more than it increases us(*). The term @ in
expression (3) corresponds to the marginal utility of leisure.

The reader who is uninterested in confirming the derivation of
equations (1)—(3) may choose to skip much of the remainder of this
section on a first reading.

A. Production

Production is carried out by two representative price-taking firms.
Period ¢ output of sector 1 is governed by the production function

Y1, = F(Ly,), (4)
and similarly for sector 2:
Yo, = G(Lg,). )

Output of sector 1 is taken as the numeraire; Py, thus denotes the
price of good 2 in terms of good 1. It turns out that in equilibrium the
two sectors will in general pay different wages, W;, and Wy, again
expressed in units of good 1. Both firms are assumed to act as compet-
itive profit maximizers and so set the marginal product of labor equal
to the product wage:

F'(L1y) = Wy, (6)
w
'Lz = —p— (7

B. Households

During period ¢, household & consumes amounts ¢ (k) of good 1,
co, (k) of good 2, x,(k) of the unproduced good, and A,(k) units of
leisure. The worker is either employed, h(k) = 0, or unemployed,
h(k) = 1, and seeks to maximize

0

E, D" N Uler k), ¢2.1(k), x:(R), halk)),

T=t
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where E, denotes the expectation formed at date ¢. My parametric
example employs a nested Cobb-Douglas constant elasticity of sub-
stitution utility function:

U(Cl,‘r(k)’ C?,‘r(k)’ x‘r(k)’ h-r(k))
= {[x(B)° + blc1(k)]}*Plea (B 7% + @ - ha(k).

In order to model complementarity between x and ¢, I specify that p
< 0, implying that there is less than unit direct elasticity of substitu-
tion between x and ¢; (but unit elasticity between this composite x — ¢,
and c¢o).

The household’s income during period ¢ comes from three sources.
Its labor income is [1 — h(k)]W,,, where W;, is the wage paid if the
household works in sector 7 at date ¢. The household also owns a share
(k) in the total profits m, of the two firms and a share z(k) in the
economywide endowment of X,.° Thus its single-period budget con-
straint is’

c1:(k) + Poco (k) + Px xi(k) = [1 — h(R)]W;. + b(k)m, ©)
+ 2(k)Px-Xs, T=0tt+ 1,....

(8)

There is no store of value in this economy, and thus conditional on
having chosen unemployment or employment in a particular sector :
at some date ¢, the optimal choice of ¢; (k), co(k), and x(k) is the
solution to maximizing (8) subject to (9).2 The first-order conditions
for this problem call for the consumer to spend a constant fraction (1
— 0) of his income on good 2 and fractions 6+, and 6(1 — vy,) on goods
X and 1, where v, is a function of the relative price of good X:

Pxuxk) = 0 -y, {[1 = h(®)IW;, + dk)m, + 2(k)Px. X},  (10)
crdk) =0 (1 — v) - {[1 — hdRIW;, + by, + 2(k)Px. X}, (11)
P2.zC2,t(k) =1 -9)- {[1 - ht(k)]Wi,t + ok)m, + Z(k)PX,tXt}y (12)

) [x,(k)]P
t = . 13
Y [x(R)]° + blc1 (R (13

6 Thus for A the set of all households, [ d(k)dk = [4z(k)dk = 1.

7Goods Y, Y5, and X are all taken to be nonstorable. A more complete general
equilibrium model would make &(k) and z(k) endogenous by allowing trade in the
claims on these implicit assets. Including an asset market would seem to offer little
additional insight. For my parametric example, the time separability of the utility
function and the linearity of utility in wealth (eq. [15] below) would seem to eliminate
any role for an insurance or contingent claims market. The effects derived below are
due to the specification of technology and have nothing to do with the consumption-
multiplier effects of Keynesian models or with motives for intertemporal smoothing of
consumption and leisure.

8 Later I will analyze the optimal labor decisions by using these semi-reduced-form
expressions. The technique is analogous to concentrating a likelihood function (see
Koopmans and Hood 1953, pp. 156-57).



