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Abstract

A new macroeconomic equilibrium theory is presented which gives
a rigorous economic foundation of the notion of employability. The di-
vision of the labor force into those who are employable and those who
are unemployable is not …xed by nature but is endogenously deter-
mined by the adopted methods of organizing work and the resources
allocated to this organization. Both the volume of labor which is
employable from an e¢ciency point of view and the volume of la-
bor which is considered as employable by pro…t-maximizing …rms in
a market economy are derived.

Employability depends on the one side on the workers’ abilities,
but on the other side also on the skill requirements implied by the
organizational environment provided by …rms. It is shown that the
range of abilities which is considered as unemployable by the …rms
varies with the competitive pressure in the goods market as well as
with the used organization methods. Under fairly general conditions
the resulting level of equilibrium employment is lower than the e¢-
cient level. Moreover, it is shown that in particular workers with low
interactive abilities drop out of the employable labor force.
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1 Introduction
Creating wealth and letting all people participate in the production and
consumption of increasing wealth has been the major concern of political
economy from the beginning. Whereas many countries have succeeded in
creating richness, even very rich economies face two severe problems: One is
the substantial rise of inequality during the last decades, in particular but
not only in the United States (see e.g. Juhn, Murphy and Pierce [1993] or
Heckman, Lochner and Taber [1998] for a detailed analysis of rising wage
inequality in the U.S. For a broader discussion of the problem of inequality
in di¤erent countries see e.g. Atkinson [1997, 2000]). The other problem is
employment. The most striking puzzle is in my view that non-employment
of low skilled workers has risen even in countries with ‡exible wages. It is the
purpose of this paper to explain how this is possible in a market equilibrium
without search frictions.

In spite of substantial di¤erences in unemployment rates, a common fea-
ture of both European and American labor markets is that employment op-
portunities for the least skilled workers have declined. (See, for example,
Nickell and Bell [1996], Murphy and Topel [1997] or Gregg and Manning
[1997] and the references given there). According to Murphy and Topel
[1997], nonemployment rates of low skilled males in the U.S. have even risen
up to 35 % (see also Nickell and Bell [1997]). Also in other countries substan-
tial non-employment is observed despite declining unemployment rates (see
e.g. Green [1999]). Jobless people who are not counted as unemployed are
said to be out of the labor force. One reason for why they have dropped out
is that they are considered to be unemployable ¡ due to their age, their qual-
i…cation, their learning abilities, their social skills. Many economists seem
to believe that the (un-)employability is a personal characteristic of the con-
cerned worker and thus exogenous to the economic analysis. However, who is
and who is not employable depends also on the requirements implied by the
used methods of production, in particular the way of organizing work. In a
market economy competition decides about which kind of labor is pro…tably
employable under given production and organization technologies. Therefore,
economic analysis cannot take unemployability as exogenously given but has
to explain endogenously how technology and market conditions determine
the range of abilities for whom jobs are provided whereas workers outside
this range are considered as unemployable and remain jobless.

This paper presents a model of ex ante heterogeneous workers which
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determines the equilibrium number of jobs in an economy and explains why
the least skilled workers may …nd no employment even with ‡exible wages like
in the United States. The central assumption is that employment requires
a work place in an organization (…rm). And work places are organized only
for those workers who are pro…tably employable.

Weitzman (1982) pointed to the crucial role of the nature of …rms for a
genuine employment theory. Work is organized in …rms. Labor force can-
not be simply o¤ered to an abstract labor market. The economic reason
for the fact that employment requires a work place within an organization
(called …rm) are internal economies of scale. They arise from …xed costs
of what Weitzman called the “large scale specialization” of modern produc-
tion. Although we hear nowadays much about the disappearance of classical
…rm structures and new virtual organizations, it remains nonetheless true
that for reasonable earning opportunities an individual usually must be con-
nected to some organization, i.e. some kind of …rm. Moreover, also new
forms of internal organization are real in the sense that they require invest-
ment of economic resources. If companies end up as “networks of smaller
…rms or individuals bound together by corporate culture and communica-
tions” (Economist, June 26th 1999), they must still build up the networks
and provide the infrastructure necessary for creating corporate culture and
communication. Fixed costs in form of physical capital may become less
important but …xed non-production requirements for coordinating the indi-
vidual activities and supervising, training, or should we say socializing the
workers for the company gain in importance.1 It is this sta¤ work and the
infrastructure for coordination, supervision and training which constitute the
essential …xed costs in the presented model.

Obviously, the aspect of organizing several jobs within a …rm or a network
cannot be captured by a model in which production takes place in one …rm
- one worker pairs as considered, for instance, in the job creation model by
Aghion and Howitt (1998, Chapter 4). The analysis in this paper leaves the
search and matching problem (Pissarides [1990]) aside and concentrates on
the question how many work places are installed by pro…t-maximizing …rms
in the macroeconomic equilibrium, given the available work force and the
competitive environment. In a …rst stage, …rms set up the organizational

1For evidence on rising non-production employment shares see Berman, Bound and
Grilichis (1994), Machin, Ryan and van Reenen (1996), Berman, Bound and Machin
(1998), and Machin and van Reenen (1998).
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infrastructure by hiring sta¤ workers. At this stage, there are no …xed costs.
The size of the sta¤ determines supply of work places, that is, the number and
types of production workers that can be managed. In the second stage, the
installed organizational capacity is …xed and …rms employ production workers
and sell their output in the market. Labor is the only input in the provision
of the non-production services in the …rst stage as well as in producing output
in the second stage. An important implication of the fact that …xed costs
have to be incurred before production takes place is that prices cannot equal
marginal production costs. That means, we have necessarily some form or
imperfect competition in the goods markets. It is assumed that …rms are
symmetric and act under monopolistic competition of the Dixit and Stiglitz
(1977) type.

Total employment is determined by the number of work places organized
by …rms. It is assumed that no internal diseconomies of scale limit the size
of …rms.2 Thus, increasing the number of …rms does not lead to more jobs in
our model. Moreover, while there are increasing returns to scale in produc-
tion since non-production inputs have to be …xed before, in the provision of
non-production services the individual …rm faces a constant return technol-
ogy. Thus, the number of …rms will have no e¤ect on aggregate equilibrium
employment. This paper shows that the number of jobs provided by …rms
may be limited by the fact that the coordination, supervision and training
costs per installed work place depend on the quality of work required by
the techniques of production but vary also with the quality of the available
work force. Suppose that workers are heterogeneous with respect to their
abilities. When the level of aggregate employment increases, also less able
workers have to be hired by the …rms. Suppose further that hiring less able
workers implies higher costs of coordination, supervision and training per
work place.3 Then the installation of work places becomes more costly when
aggregate employment is high. This amounts to diseconomies of scale which
are external to the single …rm. They determine an upper limit for the num-
ber of jobs which can be pro…tably provided by …rms in a macroeconomic
equilibrium. This number may be lower than the number of work places
required for full employment. Then the least skilled workers can …nd no job

2Calvo and Wellisz (1978) considered optimal …rm size under rising transaction costs
in a model of monopolistic competition.

3Put di¤erently, with less able workers it is not possible to use cost saving forms of
organization like decentralization to the same extent as they can be used with more able
workers.
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whatever their wage rate. For a given quality of the labor force, the danger of
non-employment is the higher, the higher the skills required by the employed
methods of production and work organization, since higher skill requirements
mean higher non-production input for securing the necessary quality of work.
Both skill supply and skills required by the used technology are exogenous
in this paper.4 Only comparative static results are considered.

Abilities and di¤erences in abilities have an e¤ect on employment insofar
as they in‡uence the costs of organizing …rms, that is, of teams or networks
of individual workers. Therefore, it is useful to make a distinction between
skill characteristics which can be related one to one to individual productiv-
ity and skill characteristics which are important for the productivity of the
organization or team. Skill di¤erentials of the …rst kind can be internalized
by corresponding wage di¤erentials. Since wage inequality is not the focus of
the paper, it is assumed that as far as individual productivity is concerned
labor can be measured in e¢ciency units. Wages are paid per e¢ciency unit.
There is no dual labor market with di¤erent jobs for di¤erent skill groups.5

The heterogeneity of labor which is central in this analysis arises from the
second type of skill characteristics which may be termed ”communication or
social skills” for short.6 Since social skills have external e¤ects on others by
their nature, they cannot be compensated by wage di¤erentials. As a result,
for given techniques of production and methods of organization, the costs of
coordinating and supervising the activities of di¤erent workers within a …rm
depend on the distribution of these abilities in the employed work force.

The model explains why less able workers …nd no employment. This does
not mean that non-employment or unemployability is given by nature. First,
the distribution of abilities depends on social conditions and policy, in par-
ticular, on the education system. Secondly, the cut-o¤ level of abilities below
which workers are not employed depends on the …rms’ pro…tability consid-

4In particular no e¤ects of technological change on the acquisition of skills (like Heck-
man, Lochner and Taber [1998]) or of skill supply on the choice of techniques (like Ace-
moglu [1998]) are considered. The approach in this paper is more modest. The aim is
to clarify the fundamental role of organizational costs, skill requirements and job supply
before turning to complex endogenous long-run reactions. For an equilibrium analysis of
reorganization with endogeneous adoption of the method of work organization see Lind-
beck and Snower (1996) and Falkinger (2000).

5See Falkinger and Grossmann (1999) for an extension of the analysis to dual labor
markets.

6Recent trends in the reorganization of work like the switch from task-orientation to
customer oriented teams (Snower [1999]) make such skills more important.
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erations and is not determined by some exogenous disability criterion or by
e¢ciency reasons. One point of the paper is to show how non-employment
can arise in an equilibrium with ‡exible wages and perfect foresight of …rms.
Another question is if the resulting equilibrium level of employment is e¢-
cient. It will be shown that the number of jobs provided by …rms in monopo-
listic competition is lower than the e¢cient level of employment if the …rms’
coordination, training and supervising costs don’t react too elastically to the
aggregate level of employment.

The next section describes the exogenously given fundamentals of the
economy. In section 3 …rm behavior and equilibrium are analyzed (Subsec-
tion 3.1 characterizes prices and production resulting in the equilibrium at
stage 2. Subsection 3.2 determines the job supply equilibrium at stage 1).
Section 4 compares the equilibrium employment level with the e¢cient and
full-employment level. Section 5 summarizes the results.

2 Demand, labor supply and technology
The economy consists of n symmetric industries. Later it will be seen that
for the result the number of industries n does not matter. Labor is the only
factor of production. Aggregate money income (determined by money supply
and velocity of circulation) is given by Y .

Preferences can be represented by a CES-utility index

U(x1; :::; xn) =

"
nX

i=1

x½i

# 1
½

(1)

where xi denotes the consumed quantity of the good supplied by industry i
and 0 < ½ < 1.

For given goods prices p1; :::pn; maximizing (1) subject to the budget
constraint

nX

i=1

pixi = Y (2)

yields for the aggregate demand of goods from industry i the function

xDi =
³pi
P

´¡¾ Y
P

(3)
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where ¾ = 1
1¡½ is the elasticity of substitution between the di¤erent products

and P denotes the price index de…ned by P ´
£Pn

i=1 p
1¡¾
i

¤ 1
1¡¾ (See Dixit and

Stiglitz [1997]).
Labor supply is inelastic. Each worker supplies a certain amount of labor

measured in e¢ciency units. The total amount of supplied units of labor is
normalized to one so that level and rate of employment coincide. (Through-
out the paper labor inputs and employment levels are measured in e¢ciency
units). In addition, each worker is characterized by her or his level of ”social
skills”, denoted by z. In the further analysis, ability and heterogeneity of
abilities will always refer to this skill characteristic. These skills determine
the requirements of …rms for arranging work places, that is, for coordinating
and supervising work of di¤erent workers within their organization. Sym-
metry implies that no …rm can pick a selection of abler individuals than the
workers employed by competing …rms. It is assumed that labor is supplied
in the following way. Workers choose randomly one of the n …rms for seek-
ing employment. Abler individuals are …rst in lining in front of the …rms’
doors. Thus, each …rm faces an identical row of job seekers ordered accord-
ing to abilities. The average quality of the sample decreases with aggregate
employment N , since also less able workers are employed. Formally, denote
by z0 (N) the lowest skill level which is employed if aggregate employment
is N , and let

_
z(N) be the average skill level of the employed labor (i.e. of

all workers with z ¸ z0 (N)). We have dz0=dN · 0; d
_
z=dN · 0 with strict

equality holding if labor has homogenous social skills.7

Technology has two components, production and organization, respec-
tively. The production technology is given by the linear function

xsi = li=A; (4)

where xsi is output of …rm i and li the amount of production labor employed
by …rm i. A > 0 is the constant coe¢cient of labor. However, employment
of labor in production requires that work places have been arranged before.
That means, production is limited by the restriction

li ·
_
l i (5)

7The assumption that zo (N) ;
_
z (N) are di¤erentiable is made for technical convenience.

With labor which is homogenous over some intervals, zo;
_
z and the later de…ned g would

be step functions. However, only employment levels at which abilities change can be
unemployment equilibria (consider …gure 2 and suppose that g has a ‡at). If one worker
of a certain skill group …nds a job, other workers of the same group do as well.
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where
_
l i denotes …rm i’s work place capacity, i.e. the units of labor for which

production work places have been provided by …rm i. The organization tech-
nology describes the input requirements for the provision of work places. This
input consists on non-production workers.8 The requirements of coordination
and the necessary supervision and training facilities for a production work
place vary with the average ability of the employed work force. Lower social
skills require more organization and socialization input per unit of employed
labor. Since with rising aggregate employment N average ability

_
z (N) of

employed workers declines, the non-production input per unit of labor in
production rises.9 Formally, for organizing production work for

_
l i units of

labor …rm i has to employ

si = g (N; °)
_
l i (6)

units of labor in non-production (i.e. sta¤ work), where @g=@N > 0.10 Pa-
rameter ° represents the skill requirements implied by the used methods of
production and organization. @g=@° > 0 is assumed: This means a higher °
represents a technology with higher skill requirements (relative to the abilities
of the labor force).

3 Firm behavior and equilibrium
The aim of the …rm owners is to earn pro…ts by hiring labor and selling their
product. However, for being able to compete with other …rms they have to
set up the infrastructure for production and selling before. Thus, there a two
stages. In the …rst stage, …rms install their work place capacity. Ex ante
the capacities are variable, i.e. …rms can choose their size. Ex post they
are …xed and …rms produce with internal economies of scale. Thus, in the
second stage, …rms have a natural monopoly in their market and monopolistic
competition takes place between them.

8See Falkinger (2000) for a model in which the creation of jobs requires also capital.
9Ex post, after the capacity of work places has been installed, the non-production

requirements are …xed and don’t vary with actual production as long as l ·
_
l . But ex

ante the requirements for the creation of capacity vary with the size of capacity to be
created.

10A labor force which is homogenous with respect to their social skills would imply
@g=@N = 0.
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We make the usual assumption that …rms when making their decisions
take all macroeconomic variables, i.e. aggregate money income Y , price level
P , aggregate employment N and nominal wage rate (per e¢ciency unit of
labor) w, as given. (Aggregate money income Y is exogenously given. Price
level P , aggregate employment N and wage rate w are endogenous. They
result as aggregate consequences of the individual behavior). Moreover, it is
assumed that …rms when deciding about the size of the work place capacity
to be installed at stage 1 have rational expectations about stage 2, i.e. they
anticipate the outcome of monopolistic competition correctly. An equilibrium
is reached if pro…t-maximizing investments in the creation of work places at
stage 1 and pro…t-maximizing price setting and hiring of production labor at
stage 2 lead to those values of employment N , price level P and wage rate w
on which the …rms have based their decisions.

We determine …rst the monopolistic competition equilibrium which results
at stage 2 for a given capacity of work places. Then the equilibrium supply
of workplaces resulting at stage 1 under correct anticipation of stage 2 is
analyzed.

3.1 Prices and production in the monopolistic compe-
tition equilibrium (stage 2)

Suppose that at stage 1 each …rm has invested s units of non-production
labor and has so installed a production work place capacity

_
l . The maximal

possible aggregate employment level (including sta¤ work) is thus
_
N = S +

_
L (7)

with S = ns and
_
L = nl. (N · 1, since labor supply was normalized to one).

Equations (6) and (7) imply the condition S +
_
L =

h
g

³
S +

_
L; °

´
+ 1

i _
L

which de…nes a relationship
_
L (S) between aggregate investment in non-

production resources and the maximal possible level of aggregate employ-
ment in production. If each …rm invests s units of non-production labor at
stage 1, then

_
L (S) production work places for workers with abilities higher

than or equal to z0
³ _
N

´
= z0

³
S +

_
L (S)

´
are created.

Given the investment of stage 1, a …rm i can earn pro…ts at stage 2 by
hiring production workers li, producing output xi and setting price pi. Cur-
rent pro…ts (without accounting for the sunk costs of work place installation)
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are given by
¼i = pixi ¡ wli: (8)

At stage 2, each …rm maximizes this pro…t function subject to the demand
curve (3) and the technological constraints (4) and (5).

The corresponding Lagrangian is given by

$ = (pixi ¡ wli) + ¸i
µ
p¡¾i

Y
P 1¡¾ ¡ xi

¶
+ ¹i

µ
li
A

¡ xi
¶
+ ºi

³_
l ¡ li

´
: (9)

Di¤erentiating with respect to pi; xi and fi, we obtain the …rst-order condi-
tions:

xi = ¸i¾p¡¾¡1i Y=P 1¡¾; (10)

pi = ¸i + ¹i; (11)

¹i = A (w + ºi) : (12)

Substituting (3) for xi in condition (10), we get ¸i = pi=¾. Using this
in condition (11) and substituting ¹i from condition (12), we have pi =
A (w + ºi) = (1 ¡ 1=¾). This means, as long as capacity restriction (5) is not
binding so that ºi = 0, we have the familiar mark-up price equilibrium

pi = p ´ mwA; (13)

where m ´ ¾
¾¡1 is a strictly increasing function of the degree of monopoly.

According to (3), this implies

xDi = xD ´ 1
n
Y
mwA

(14)

and, according to (4), aggregate demand for labor in production is given by
the function

LD =
Y
mw
: (15)

If, however, at prices determined by (13) demand is higher than capacity, i.e.
if Y
mw >

_
L, then ºi > 0 and pi > mwA. In this case, we have LD =

_
l and

xDi =
_
x ´

_
l =A which implies, according to (4), pi =

_
p ´ Y

n
_
x .

In sum, aggregate labor demand (including non-production sta¤ S)ND =
S + LD is given by the function

ND =

(
S + Y

mw ; if Yw · m
_
L

S +
_
L; otherwise:

(16)
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This function is illustrated in …gure 1.

Figure 1

Labor demand at stage 2 is a decreasing function of the wage rate w as
long as w ¸ Y=

³
m

_
L

´
. But below this level demand for production labor

is completely inelastic. Firms are endowed with a work place capacity
_
L for

workers with abilities higher than or equal to z0
³ _
N

´
. They are not prepared

to employ additional labor and to produce with workers whose abilities are
below z0

³ _
N

´
.

With ‡exible nominal wages the wage rate will fall until the maximal
level of employment in production

_
L(S) is realized. A further decrease in the

wage rate does not lead to more employment. Even if unemployed low-skilled
workers would o¤er their work at zero wages, it would not be pro…table to the
…rms to employ them, since they are not prepared to use them productively.
Thus, under ‡exible wages, the following labor market equilibrium results in
stage 2: LD =

_
L and w = w¤ with

w¤ =
Y

m
_
L
: (17)

(For w > w¤, we have unemployed labor which seeks and can get employment
if w is lowered. If w < w¤ employed workers can request a higher w without
risking underbidding, since even if there is unemployment at w¤ underbidding
of w¤ brings nothing to the unemployed).11

Finally, prices and production quantities are determined by (13) and
(14).12 Thus, we have

p¤ = mw¤A (18)
11Note that this remains valid if labor supply is elastic provided that labor supply at

w¤ is higher than
_
N . This is in contrast to the imperfect competition models surveyed in

Silvestre [1993]. (See also D’Aspremont et al.[1990]) and Silvestre [1990]).
12Note that for w = Y=

³
m

_
L

´
demand xD at price p = mwA is equal to capacity

_
x =

_
l =A.
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and
x¤ =

1
n
Y
mw¤A

=
_
l =A (19)

as the equilibrium outcome of monopolistic competition in stage 2, given
…xed investments si = s at stage 1.

3.2 The equilibrium supply of jobs (stage 1)
In the preceding section the goods and labor market equilibrium (which may
be an unemployment equilibrium) was derived from the assumption that
…rms had invested a certain amount si = s of non-production input in stage
1. This investment implies that …rms are endowed with a certain work place
capacity

_
l when entering monopolistic competition. In equilibrium, produc-

tion, goods prices, employment and the wage rate are determined as functions
of the non-production investment at stage 1. This section closes the model by
answering the question which level of non-production investments are chosen
at stage 1 if …rms expect the equilibrium derived in 3.1. In particular, it is
shown that the expectation of symmetric …rm capacity (si = s) is consistent.

Suppose that …rm i plans to invest si units of non-production resources.
The costs of investment are w¤si.13 According to (4) and (6), this will create
a production capacity

_
xi =

_
l i=A = si= [Ag (N; °)].The …rm expects that the

capacity output can be sold at price p¤ = mw¤A. Then the pro…t expected
from investing si is given by

¼i = (p¤i ¡ w¤A) _
xi ¡ w¤si

= w¤si
h
m¡1
g(N;°) ¡ 1

i (20)

Thus, each pro…t-maximizing …rm wishes to expand capacity as long as the
term in square brackets is strictly positive and to install less capacity if the
term is strictly negative. Formally, d¼i=dsi >;=; < 0 if N <;=; > N0 (°;m),
respectively, where N0 (°;m) is de…ned by the equation

g (N0; °) = m¡ 1: (21)
13It was assumed that there is only one type of e¢ciency units of labor so that each

unit has the same price. If non-production work would be better paid than production
work the unemployment problem would be aggravated, since the …xed costs of creating
jobs would be higher compared to the analysis which is presented here.
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Firms want to increase si if they expect N < N0 and they choose a lower
si if N > N0.14 An investment equilibrium is reached if N = N0 so that
…rms want neither to create more jobs nor to invest less, or if N0 > 1 so that
full employment limits expansion (i.e. increasing investment in job creation
would be pro…table but there are no workers left for …lling the additional
work places). Thus, aggregate equilibrium employment is

N¤ = min fN0; 1g (22)

where dN0=d° < 0 and dN0=dm > 0, according to (21) and (6).15

The situation is illustrated in …gure 2. Part a) represents a situation in
which unemployment results in equilibrium (N ¤ < 1). This is the case if the
costs of arranging work places are high due to high skill requirements and/or
increase strongly with N due to heterogeneity of social skills.

Figure 2

Part b) of …gure 2 represents a full-employment equilibrium (N¤ = 1).
Such a situation arises if job creation costs are low or insensitive to N (i.e.
in particular if labor is homogenous).16

In principle, any investment stream s1; :::; sn leading toN¤ could be an in-
vestment equilibrium. However, pro…t function (20) is based on the expecta-
tion that …rms can sell their capacity output at price p¤ = mw¤A. According
to the analysis of section 3.1, this expectation is indeed ful…lled if si = s for
all i. Thus, with symmetric investments all expectations on which individual
decisions were based are ful…lled in equilibrium. Equilibrium investments
S¤ = ns¤ leading to the aggregate employment N¤ are determined by the
fact that aggregate employment and aggregate investment in job creation are
related by the equation N = S +

_
L = S + S=g (N; °) (Use

_
L = S=g (N; °),

according to (6)). This de…nes S¤ (and thus s¤) as a function of N¤.
In sum, we have a symmetric equilibrium in which …rms invest an aggre-

gate amount S¤ in the installation of work places. This leads to aggregate
14Note that, at the same time, ¼i >;=;< 0 if N <;=; > N0, respectively. The reason

is that there are no internal diseconomies of scale in organizing jobs. The limit comes
through g (N; °) which is external to the …rm.

15@g=@° > 0 was assumed, and @g=@N > 0 if labor is heterogeneous.
16If apart from labor an exogenous factor like capital is needed for job creation, unem-

ployment is possible also with homogenous labor (see Falkinger [2000]).
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employment N¤ and creates
_
L
¤
= N¤ ¡ S¤ jobs in production. This pro-

duction capacity together with aggregate money income determines nominal
wage rate and price level, according to (17) and (18). The real wage is inde-
pendent of the level of employment. It depends on the degree on monopoly
and on productivity of labor in production. The number of …rms n, over
which aggregate employment and production is distributed (see (19)), plays
no role for the macroeconomic equilibrium. The reason is that the costs of
setting up work places, although …xed ex post when monopolistic competi-
tion takes place at stage 2, are for any individual …rm proportional to the
size of installed capacity. Note …nally that equilibrium investments in jobs,
S¤, equilibrium work place capacity

_
L¤ and total employment N¤ do not

depend on the wage level provided that wages are ‡exibly adjusted to w¤.
Suppose that w¤ would be lowered by decreasing money supply and thus Y .
This would change nothing in the maximization calculus of pro…t function
(20). The reason is that a lower wage has two compensating e¤ects. On
the one hand, it means lower investment costs w¤si at stage 1. But on the
other hand, it implies also lower production prices and a lower return on
production at stage 2. However, if wages were not ‡exible but …xed at some
level

_
w > w¤, we would have of course an e¤ect on employment. As shown in

section 3.1, labor demand for production would be lower than at w¤. If this
is not anticipated by …rms at stage 1, we have unused capacity

³
LD <

_
L
¤´

.
If the rigidity is foreseen, …rms create fewer jobs.

4 Equilibrium employment versus full employ-
ment and e¢cient employment

It was shown that the equilibrium number of jobs supplied under monop-
olistic competition may be limited so that part of the labor force …nds no
employment. The reason is that the costs of organizing a work place rise if
aggregate employment increases and …rms have to integrate less able workers
into their work force. In a situation of unemployment, the equilibrium level of
employment is given by N0 (°;m) which decreases with ° and increases with
m. The following discussion concentrates on this unemployment equilibrium.

Parameter ° represents the skill requirements. If techniques of organiza-
tion and production require higher skills, the costs of organizing jobs for a
given quality of labor increase. This raises the …xed costs which …rms have
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to cover by the pro…ts earned in monopolistic competition. To reduce these
costs they cut jobs of low skill workers.

Parameterm is determined by the degree of monopoly. It a¤ects both the
real wage rate (see (18)) and the unemployment equilibrium N0. A higher
degree of monopoly depresses real wages. This is a usual result under mo-
nopolistic competition. But, at the same time, a higher level of employment
results, since a higher return on labor in production makes it possible and
attractive to invest in the creation of more work places. (Note that after
deduction of the set-up costs we have zero pro…ts in an underemployment
equilibrium. This means, all pro…ts earned in production are spent on non-
production labor for organizing work places. If …rm owners had the power to
take a rent, equilibrium employment would be lower than N0 and a higher
degree of monopoly could mean higher rents rather than more jobs.17 Note
further, that the degree of monopoly in this model of monopolistic compe-
tition is determined by the elasticity of substitution between the di¤erent
products not by the number of …rms. Thus, it would be wrong to conclude
from the analysis that increasing concentration is good for employment. In
particular, the integration of …rms into large international corporations in-
creases not only the …rms’ market power but is accompanied by changes in
techniques and methods of organization, °, which a¤ect the costs of provid-
ing a work place and the skills required from the workers. This means we
may observe an increase in the market power of …rms which depresses real
wages without stimulating employment, since at the same time an increase
in °, i.e. in sta¤ costs and skill requirements makes job creation more costly.)

Is this non-employment a market failure? Obviously, also the social plan-
ner must take coordination, training and supervising costs into account.
Thus, the e¢cient level of employment may be also lower than 1 (i.e. lower
than full employment). The relevant question from a normative point of view
is if equilibrium employment is lower than e¢cient employment.

Since labor supply is …xed, for any given n, welfare is proportional to the
aggregate output of the economy X =

_
L=A.18, In view of (6), creation of

17m describes the market power in the monopolistic competition of stage 2. However,
no market power exist at stage 1. Since market power at stage 2 is a conditio sine qua non
in any model with sunk investments at stage 1, the presented model is as close as possible
to perfect competition. Not the most realistic description of the world is the purpose of
this analysis but the proof that non-employment is a possible equilibrium outcome in an
almost ideal market economy.

18Maximizing (1) subject to
Pn

i=1 xiA ·
_
L gives xi =

_
L (nA) for all i. Thus, utility

15



work places for
_
L units of production labor requires S = g (N; °)

_
L units of

non-production labor, where N = S +
_
L. In sum,

_
L = N= (1 + g (N; °)) so

that the aggregate output of the economy is given by

X (N) =
N

A [1 + g (N; °)]
: (23)

Di¤erentiating (23) with respect to N we obtain the condition

dX
dN
>;=; < 0 if

1
g (N; °)

+ 1 >;=; < · (N; °) (24)

where · ´ @g
@N
N
g is the elasticity of job creation cost g with respect to ag-

gregate employment. Thus, as long as this elasticity is not too high, in
particular if · · 1, it is always e¢cient to expand employment to full em-
ployment, whatever is the magnitude of cost g. Only if the costs of organizing
work places react highly sensitively to the expansion of employment, i.e. if
additional employment would imply a big relative decline in the quality of
the producing labor force, it may be e¢cient to allow non-employment. In
other words, only if workers are so disabled relative to employed workers that
their integration costs more than they can produce, e¢ciency considerations
suggest to leave them without a job.

This result is in sharp contrast to the employment equilibrium resulting
under monopolistic competition. Elasticity · plays no role in (22) and (21).
The reaction of g to aggregate employments is external to the …rm. So
it is not taken into account in their decisions. Insofar it is even possible
that …rms create more jobs than e¢cient if · is high or rises strongly with
N .19 The reason why …rms leave people without a job is not that their
integration would be counterproductive but that it is not pro…table to create
more jobs. This pro…tability depends only on the level (not the change)
of the costs of a work place and on the pro…t earned from the output of a
work place. Therefore, besides g the degree of monopoly m is the relevant
determinant for N0 in (21). Obviously, this m plays no role in condition (24)
relevant for the planner. This comparison of equilibrium employment and

achieved by creating
_
L production work places is given by n1=½¡1

_
L=A. Choosing n is not

meaningful in a model without innovation costs.
19For instance, suppose that m is high, whereas · increases sharply as N approaches full

employment. Then we can have full employment, according to (22), although it would be
e¢cient to reduce employment, according to (24).
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e¢cient employment has the following important implication for the question
of how employment is related to overhead costs and the skill requirements
in‡uencing these costs. Rising skill requirements and high costs of installing
work places can never justify non-employment by e¢ciency arguments unless
the costs of organizing jobs react highly elastic to expansion of employment.
In contrast to this, they may shift the monopolistic competition equilibrium
from full employment to an non-employment equilibrium and they certainly
increase unemployment if the economy has already been in an unemployment
equilibrium before the rise in skill requirements and job creation costs.

5 Conclusion
This paper has shown that involuntary non-employment can be an equi-
librium in a market economy with ‡exible wages, no search frictions and
no asymmetric information problem. Non-employment is involuntary in the
strict sense that jobless workers would get no job even if they would work
for nothing. The reason is that under the given production methods and
goods-market conditions …rms do not …nd it pro…table to integrate them in
their work force.

The result is based on the assumptions that employment requires a work
place in a …rm and that the organization of work places in a …rm requires
non-production resources (sta¤ work) which depend on the abilities of the
employed work force. For a given composition of abilities, the sta¤ costs
for organizing jobs depend on the skills required by the used methods of
production and organization.

The analysis is conducted in a model with the following basic features:
Before entering competition and selling the output of their production work-
ers to the market (stage 2) …rms have to arrange work places (stage 1).
Whereas the costs of installing work places are variable at stage 1, they are
…xed ex post. At stage 2 monopolistic competition takes place with the work
place capacity determined at stage 1. Firms are pro…t maximizers which
take macroeconomic variables as given. In the equilibrium at stage 2 prices,
production and wage rate are determined. At stage 1 the number of work
places is determined. In equilibrium the expectations on which …rms base
their decisions at stage 1 must be ful…lled at stage 2.

Labor is the only input both in production and in the organization of work
places. Workers can be heterogeneous in two respects. They may be di¤erent
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with respect to individual productivity which can be compensated by wage
di¤erentials. Apart from this, there are di¤erences in abilities which have an
impact on the non-production requirements for organizing jobs in a …rm (e.g.
”social skills”). This impact cannot be individualized and compensated, and
the sta¤ costs for organizing work places rise if jobs for less able workers are
to be provided. As a result, it may not be pro…table to the …rms to arrange
work places for the least able.

To conclude from this that only disabled persons are unemployed, who
can not be productively integrated in the work process, would be a dangerous
misunderstanding. It has also be shown in this paper that under fairly rea-
sonable assumptions equilibrium non-employment is possible although full
employment would be e¢cient. The criterion for …rms is if creating a job is
pro…table, not if it is productive under aggregate e¢ciency considerations.

As to the explanation of why workers are considered as unemployable
by the …rms, the presented analysis points to a di¤erent form of skill-biased
technological change which is in line with the recent empirical evidence on
rising shares of non-production labor. New techniques of production and
methods of work organization require a higher quality of work. To the extent
to which this requirement is not met by the rising abilities of the labor force
it must be compensated by increased coordination and supervision. This
makes job creation more costly and non-employment of low skilled workers
more likely.

Acknowledgements
I thank V. Grossmann, M. Summer, W. Vogt, R. Winter-Ebmer, J. Zweimüller,
and participants in research seminars at Linz, Regensburg, Munich, Bonn and
Zurich for valuable comments.

18



References
Acemoglu, D. (1998), Why Do New Technologies Complement Skills? Di-

rected Technical Change and Wage Inequality, Quarterly Journal of
Economics 113, 1055-1089.

Aghion, P. and Howitt, P. (1998), Endogenous Growth Theory, Cambridge/M.:
MIT Press.

Atkinson, A.B. (1997), Bringing Income Distribution in from the Cold, Eco-
nomic Journal 107, 297-321.

Atkinson, A.B. (2000), The Changing Distribution of Income: Evidence and
Explanations, German Economic Review 1, 3-18.

Berman, E., J. Bound and Z. Grilichis (1994). Changes in the Demand for
Skilled Labor within U.S. Manufacturing: Evidence from the Annual
Survey of Manufactures, Quarterly Journal of Economics 109 (2), 367-
397.

Berman, E., J. Bound and S. Machin (1998). Implications of Skill-Biased
Technological Change: International Evidence, Quarterly Journal of
Economics 113 (4), 1245-1279.

Calvo, G.A. and Wellisz, S. (1978), Supervision, Loss of Control, and the
Optimum Size of the Firm, Journal of Political Economy 86, 991-1010.

D’Aspremont, C., Dos Santos Ferreira, R. and Gérard-Varet, L.-A. (1990),
On Monopolistic Competition and Involuntary Unemployment, Quar-
terly Journal of Economics 105, 895-919.

Dixit, A. and Stiglitz, J.(1977), Monopolistic Competition and Optimum
Product Diversity, American Economic Review 67, 297-308.

Falkinger, J. (2000), Macroeconomic Equilibrium and the Organization of
Work: A New Theory of Employment, Unpublished Manuscript, Regens-
burg-Zürich.

Falkinger, J. and Grossmann, V. (forthcoming), Skill Supply, Supervision
Requirements and Unemployment of Low-skilled Labor, International
Journal of Manpower.

19



Green, A.E. (1999), Insights into Unemployment and Non-employment in
Europe Using Alternative Measures, Regional Studies 33, 453-64.

Gregg, P. and Manning, A. (1997), Skill-biased Change, Unemployment and
Wage Inequality, European Economic Review 41, 1173-1200.

Heckman, J.J., Lochner, L. and Taber, Ch. (1998), Explaining Rising Wage
Inequality: Explorations with a Dynamic General Equilibrium Model
of Labor Earnings with Heterogenous Agents, Review of Economic Dy-
namics 1, 1-58.

Juhn, Ch., Murphy, K.M. and Pierce, B. (1993), Wage Inequality and the
Rise in Returns to Skill, Journal of Political Economy 101, 410-442.

Lindbeck, A. and Snower, D.J. (1996), Reorganization of …rms and labor
market inequality, American Economic Review 86, 315-321.

Machin, S. and J. van Reenen (1998). Technology and Changes in Skill
Structure: Evidence from Seven OECD Countries, Quarterly Journal
of Economics 113, 1215-1244

Murphy, K.M. and Topel, R. (1997), Unemployment and Nonemployment,
American Economic Review 87, 295-300.

Nickell, St. and Bell, B. (1996), Changes in the Distribution of Wages and
Unemployment in OECD Countries, American Economic Review 86,
302-308.

Nickell, St.J. and Bell, B. (1997), Would Cutting Payroll Taxes on the Un-
skilled have Signi…cant Impact on Unemployment?, in: D.J. Snower
and G. de la Dehesa (eds.), Unemployment Policy: Government Op-
tions for the Labor Market, Cambridge: Cambridge University Press,
296-326.

Pissarides, Ch.A. (1990), Equilibrium Unemployment Theory, Oxford: Basil
Blackwell.

Silvestre, J. (1990), There May Be Unemployment When the Labor Market
is Competitive and the Output Market is Not, Economic Journal 100,
899-913.

20



Silvestre, J. (1993), The Market-Power Foundation of Macroeconomic Pol-
icy, Journal of Economic Literature 31, 105-141.

Snower, D. (1999), The Organizational Revolution and Its Labor Market
Implications, Keynote Address to the EALE Conference at Regensburg.

Weitzman, M.L. (1982), Increasing Returns and the Foundations of Unem-
ployment Theory, Economic Journal 92, 787-804.

21



Part a: Unemployment

Part b: Full employment

Figure 2: Equilibrium job supply
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Figure 1: Labour demand and equilibrium wage
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