INFLATION AND FULL EMPLOYMENT?

Fluctuations in Equilibrium Unemployment

By ROBERT E. HALL*

Macroeconomists tend to play down the
role of fluctuations in product demand in
their accounts of the movements of employ-
ment and unemployment. In the reigning
mode of thought, shifts in demand account
only for transitory departures of the unem-
ployment rate from its natural level. The
more persistent movements of unemploy-
ment, which account for the bulk of its vari-
ance around a long-term mean, are assigned
to changes in the natural rate itself. Current
thinking about the natural rate puts its em-
phasis entirely on the supply side of the
labor market. The recent decline of the U.S.
unemployment rate to below 6 percent is
seen as the consequence of the declining
importance of young people in the labor
force, just as the bulge in unemployment in
the early 1970’s was blamed on the baby-
boom generation.

I offer the contrary view that shifts in
product demand generate movements in em-
ployment and unemployment for more than
a transitory period of disequilibrium. In this
view, the determination of employment and
unemployment takes place in an equilibrium
setting where demand is on an equal footing
with supply. However, the equilibrium is not
necessarily the one achieved by perfectly
competitive markets and strict profit maxi-
mization by the owners of firms. Both the
level of unemployment and the amplitude of
its fluctuations may be aggravated by certain
features of the economy. In general, these
features generate substantial wage differen-
tials between vestibule workers and perma-
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nent workers. For example, agency problems
may prevent the owners of firms from oper-
ating their personnel policies so as to maxi-
mize the value accruing to owners. Instead,
employees have an important role in hiring
and firing, and are able to raise the value of
long-term employment above the value of
alternative activities. Or, limitations in work-
er-discipline devices may make it optimal for
compensation to rise with experience faster
than does productivity.

When permanent jobs pay substantially
more than entry-level jobs, the rate of pro-
motion is a critical determinant of the eco-
nomic value derived by a worker taking a
job at the entry level. In the model of this
paper, movements of promotion rates result-
ing from variations in the rate of growth of
permanent employment generate important
variations in the shadow wage in the entry-
level labor market, even though the actual
cash wage is hardly variable. Changes in
equilibrium unemployment are the result of
positive elasticities of labor supply with re-
spect to the shadow wage. To put it another
way, unemployment rises in youth labor
markets when opportunities for advance-
ment to high-paying permanent jobs decline,
even though there is no change in the im-
mediate cash wage. '

1. Unemployment and Labor Supply

This paper focuses on the young aduit
labor market, involving workers aged from
18 to 30 when the transition from education
and other nonwork activities into serious
full-time work takes place. A good deal of
unemployment arises from this group, and
much of the growth of equilibrium unem-
ployment in the past two decades has been
concentrated in these ages. I do not attempt
to deal with unemployment among younger
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teenagers seeking summer or after-school
employment, or with the much lower unem-
ployment among workers over age 30.
Much unemployment among young adults
arises from their participation in activities
other than career-related employment. The
U.S. unemployment survey (the Current
Population Survey) does not count an indi-
vidual as unemployed if even one hour of
work occurred in the survey week. On the
other hand, people who are in school, spend-
ing time at home, or taking some time off are
quite likely to be recorded as unemployed
—any job-seeking activity, even just looking
in the want ads, in the four weeks before the
survey will classify a nonworker as unem-
ployed. Hence, it seems reasonable to view
unemployment in this group as primarily the
complement of permanent employment. A
substantial and stable fraction of young
adults not started on career paths will be
counted as unemployed. An explanation of
variations in unemployment is virtually the
same thing as an explanation of variations in
employment. Times of high unemployment
are times when a smaller fraction of young
adults are started on career ladders. The fact
that the great bulk of unemployment arises
from individuals who work relatively little
(Kim Clark and Lawrence Summers, 1979)
supports this view of unemployment.

II. A Model of Labor Supply Based on
the Timing of Entry

The point of the simple model of this
section is to show how the shadow or effec-
tive wage that drives labor supply takes
account of the likelihood of promotion to
higher-wage jobs. The model shows that pro-
motion probabilities can be an important
determinant of labor supply. The model
focuses on the timing of entry to the labor
force as the most important dimension of
labor supply. To keep the model simple, 1
assume that activities before entry do not
involve employment in the formal labor
market, though in reality the activities may
include part-time or episodic work. The
model has the implication that entry occurs
only once, which is another reasonable sim-
plification, although it is not universally true.

MAY 1988

Consider a young worker whose prefer-
ences about work are ordered by the utility
function,

1) '/tme"‘y(s,t)ds+v(t).

Here ¢ is the time of entry to the labor force,
r is the discount rate, y(s,t) is expected
earnings at time s given entry at time ¢, and
v(¢) is the utility derived from activities pre-
ceding entry. v(t¢) is an increasing, differen-
tiable function satisfying v /v’ < —r. The
first-order condition for the optimal time of
entry is

() —e7y(11)
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ds +v'(t) = 0.

Define ¢(¢) as the shadow value of employ-
ment or the effective wage:

(3) q(1)=y(1,1)

o2
f at

The effective wage comprises the immed-
iate cash earnings of a new entrant, y(¢,?),
plus the present discounted value of the
subsequent advantage of earlier entry,
— dy(s,t)/8t. If entering sooner makes pro-
motion to a higher-wage job more likely to
occur sooner, that is an extra value beyond
the immediate cash wage.

In the steady state, where ¢(¢) is constant
over time, the first-order condition can be
written compactly as

(4) e™'(t)=gq.

Let the function 8(q, r) be the optimal time
of entry:

) @' (0(q,r)) =4

Under the assumptions stated, it is apparent
that a higher effective wage brings earlier
entry: d0(q,r)/dq<0.
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Now consider the labor force participation
rate over the range 0 <t <7, corresponding
to ages 18 to 30. All those aged below 6(r, ¢)
will be out of the labor force and those
above will be in the labor force. The labor
force participation rate or labor supply func-
tion will be

6)  n(q,r)=1-(6(q,7)/T).

Labor supply is an increasing function of the
effective wage: dn(q,r)/dq>0. A higher
effective wage stimulates early entry and thus
more total work from the age group. Unem-
ployment is correspondingly lower. These
changes can occur without any change in the
current cash wage if the promotion rate in-
creases.

As an example of the way that promotion
rates influence the effective wage, consider
the case where a worker starts at the entry
wage w and faces a constant hazard, #, of
promotion to a long-term job paying z. That
is, after working for a length of time, 7, the
probability of being in the better job is 1—
e~ ™. Then equation (3) shows that the effec-
tive wage is

r T
w+

7 = .
() 1 r+7rz

r+m
Figure 1 shows the effective wage as a func-
tion of the promotion rate for the case where
r=0.2, w=295, and z = $15. There is a sub-
stantial difference between the effective earn-
ings of the entry job with little probability of
promotion (7 =0) and with a 30 percent
annual probability of promotion (7 = 0.36).
It remains to establish a relation between
promotion rates and the growth of a firm or
an industry. Is it plausible that promotion
rates fluctuate enough to cause important
variations in the effective wage, given what is
known about changes in growth rates of the
sectors of the U.S. economy? Suppose that
there are N, vestibule workers and N, per-
manent workers in a sector and let a be the
ratio of vestibule to permanent employment.
Suppose that N, and N, and hence to-
tal employment are growing at the same
rate, g. The flow of newly promoted work-
ers is N,. The number of vestibule workers is
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FIGURE 1. EFFECTIVE WAGE AS A FUNCTION OF
THE PROMOTION RATE

N,. Hence the promotion rate is

8) pe2=22.2

If vestibule workers are, say, one-tenth as
numerous as permanent workers, then varia-
tions in the promotion rate are ten times as
large as variations in the growth rate.
Fluctuations of 1 or 2 percentage points in
employment growth correspond to fluctua-
tions of 10 or 20 percentage points in the
promotion rate.

II1. Sources of Wage Differentials and
Fluctuations in Promotion Rates

Economists have devoted great effort to
studying and explaining wage differentials
‘between beginning and senior workers. Not
all explanations are consistent with a view
that changes in promotion rates are a source
of variations in the effective wage for start-
ing workers. For example, there may be
unobserved differences in productivity of
workers at the time of hire. During the pro-
bationary period, firms accumulate informa-
tion about productivity. They promote the
workers who have a comparative advantage
in working permanently for the firm. In that
case, it is not easy to explain why promotion
rates should vary with rates of growth. And
even if promotion becomes more likely when
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employment growth is high, the productivity
of the promoted workers is likely to fall in
relation to the entry-level workers, in which
case the wage differential will probably
shrink. An optimal promotion model seems
unpromising as a way to explain important
fluctuations in effective entry-level wages.

A. Implicit Bonding

One model, widely discussed in the litera-
ture on earnings profiles by seniority, ex-
plains wage differentials as a way to provide
an appropriate penalty for workers who de-
part from jobs. The loss of future wages
discourages workers from quitting and dis-
sipating firm-specific human capital. The loss
also makes threat of discharge an effective
disciplinary device. The discharged senior
worker must suffer some loss in earnings for
the threat to be meaningful. In efficiency
wage models, the loss occurs because the
worker undergoes a period of unemployment
before finding a new job. The alternative
suggested here is that the more important
wage loss is the period spent as a low-paid
entry-level worker.

B. Agency Problems in the Firm

Another reason that firms might pay their
permanent workers more than the market
wage is that wage setting is imperfectly con-
trolled by the owners of the firm. To some
extent, employment decisions are made by
employees, not by owners. The result is
to divert some of the profit of the firm
to employee-managers and away from the
shareholders. The essence of the problem is
the owners’ inability to monitor their em-
ployees’ efforts.

If the owners of a firm cannot observe
their employees’ efforts, it is desirable that
they provide finance on a noncontingent ba-
sis. When the employee has no equity inter-
est and the owner has a 100 percent equity
interest, the employee is playing the game
with someone else’s money. Absent close
monitoring, the performance of the em-
ployee is unlikely to be efficient. The answer
is to make the employee play with his own
money, by making the return paid to the
owner be unrelated to the actual perfor-
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mance of the firm. Thus employees are held
to an exogenous standard of return on equity,
or are required to pay a predetermined divi-
dend. Whatever they make beyond that
standard they are allowed to keep for them-
selves. The result will be earnings premiums
in jobs where performance has exceeded the
expectation formed when the system was
established.

Now if one or a few of the workers are
designated managers and can run the whole
firm efficiently, the agency problem just set
forth would have little impact on hiring and
firing of the bulk of the work force. The
managers would maximize profit by equating
the marginal revenue product of labor to the
market wage. But if a few managers could
turn that trick, so could the owners. The
agency problem exists throughout the firm.
High-level managers are unable to monitor
middle managers completely, who in turn
are unable to monitor the heads of individ-
val units. A firm is actually an association of
worker-partners, none of whom is fully able
to monitor the performance of the other
worker-partners.

Figure 2 shows the standard analysis of
the worker-managed firm. If all workers share
equally in profit, and no worker outside the
firm has a voice in employment decisions,
employment will be set at the point L* that
maximizes the average revenue product of
labor. At this point the marginal revenue
product equals the average. The owner would
choose the higher level of employment, L,
where the marginal revenue product of labor
equals the market wage.

In practice, workers do not share equally
in profits. Entry-level workers have nowhere
near the claim of their senior brethren. By
taking on workers in the vestibule, paid low
wages, the partners holding the premium
jobs can raise their own earnings above the
maximum of the average revenue product of
labor. They spread the profit created by all
workers over the smaller number of worker-
partners. However, if seniority is the only
basis for excluding new hires from partner-
ship, then the vestibule workers have to be
let go before they become partners. Hence
continual turnover of vestibule workers oc-
curs. The turnover has the added benefit of
permitting the partners to select only the
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FIGURE 2. THE WORKER-MANAGED FIRM

most productive workers for partnership in
case demand expands and it becomes attrac-
tive to add a long-term worker.

Because high-paid partners are recruited
from among the vestibule workers, the cash
wage is not the only attraction of vestibule
employment. The total value is the cash wage
plus the value associated with the probabil-
ity of promotion. The value of the probabil-
ity of promotion is the wedge separating the
wage as perceived by the partnership and the
wage as perceived by the worker. Promotion
is much more likely when the firm is grow-
ing; the probability of promotion drops to
close to zero when the number of partners is
above the level that maximizes their average
revenue product. The value of employment
fluctuates much more than does the cash
wage. Or, to put it the other way around, the
firm finds it necessary to pay almost as high
a cash wage in bad times as in good, because
in bad times it cannot offer as high a chance
of promotion. This situation is a conse-
quence of the agency problem and the
partnership rule that confers an instant
capital gain to a new partner.

IV. Empirical Implications and Tests

In the labor market described above, there
is no fixed natural rate of unemployment.
Measured unemployment changes when in-
centives change. In times when vestibule jobs
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offer high effective wages because promotion
rates are high, young workers are attracted
to those jobs away from other activities.
Having a job is virtually a bar to classifica-
tion as unemployed. Hence the move into
jobs is accompanied by a decline in mea-
sured unemployment. In slack times, vesti-
bule jobs are significantly less attractive even
though they may pay the same cash wage.
Unemployment is correspondingly higher.

The rate of growth of premium jobs is
anything but a given constant over time.
Consequently, the equilibrium rate of unem-
ployment is variable over time. Periods of
rapid growth of those industries with pre-
mium jobs will be periods of low equilibrium
unemployment. When a shock occurs that is
adverse to those industries, equilibrium un-
employment can rise and remain high for
many years. The theory permits highly per-
sistent movements of unemployment; it does
not require the return of unemployment to a
constant normal level after a transient period
of disequilibrium.

Measuring the growth rate of high-wage
jobs is a relatively difficult task. Ideally, jobs
paying premiums over wages elsewhere for
workers with similar characteristics could be
identified in cross-section research, and then
the growth of employment measured in
time-series data. What I have done to date is
to observe that wage premiums are fre-
quently found to be substantial in manufac-
turing in comparison to most other sectors. I
have used the rate of growth of manufactur-
ing employment as a rough measure of the
opportunities available for promotion to ad-
vantageous long-term jobs. The postwar
period has seen important changes in manu-
facturing employment growth over periods
considerably longer than the business cycle.
Growth was moderate in the 1950’s, strong
in the 1960’s, slightly negative from 1970
until the early 1980’s, and quite negative
through the mid-1980’s. In the work pre-
sented here, I take growth rates over 5-year
periods to filter out some of the transitory
business cycle effects.

With regard to unemployment, it appears
possible to isolate the type of unemployment
considered in this paper by taking the dif-
ference between total unemployment and
insured unemployment. Insured unemploy-
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ment is close to a trendless business cycle
indicator; the notable increase in unemploy-
ment in the 1970°s was almost entirely out-
side of insured unemployment (Gary Burt-
less, 1983). Uninsured unemployment is close
to the concept of unemployment considered
in the model of Section I, where unemploy-
ment arises among people who have not yet
gained much job experience. The state-
federal unemployment insurance system re-
quires an extended period of employment in
order to become eligible for very many weeks
of unemployment compensation. As a result,
few of the unemployed who have not yet
started career employment receive benefits,
even if their unemployment was preceded by
a spell of employment.

Figure 3 shows the scatter diagram of
manufacturing employment growth on the
horizontal axis and uninsured unemploy-
ment on the vertical axis, measured as 5-year
averages. There is a remarkably strong nega-
tive relation. The flow of job opportunities
in manufacturing has declined almost con-
tinuously over the postwar period, except for
the strong spurt of growth in the mid-1960’s.
The decline in manufacturing opportunities
has coincided with an upward movement in
the type of unemployment associated with
delayed entry into serious career work.

Obviously the evidence in Figure 3 leaves
many questions unanswered. Was there a
similar decline in effective starting wages in
sectors other than manufacturing? Is there
more direct evidence other than uninsured
unemployment about the changing behavior
of young adults? But the evidence does sug-
gest that changes on the demand side of the
labor market have an important role in ex-
plaining changes over time in the natural
rate of unemployment.

Summers (1986) considers a wide variety
of evidence bearing on the issues examined
in this paper. First, he shows quite convinc-
ingly that the upward trend in unemploy-
ment is unlikely to be the result of composi-
tional shifts in the labor force. Second, he
notes that unemployment has risen most
among people who were previously em-
ployed, rather than new entrants to the labor
force. Third, he notes that insured unem-
ployment has not risen along with total un-
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employment, a fact he considers a mystery.
He is critical of the view taken here that
changes in unemployment among those not
yet fully committed to work are an im-
portant part of the explanation of the
longer-term movements of unemployment.
His primary evidence is that the rise in un-
employment has not been concentrated
among unmarried men. Ultimately, he con-
cludes in favor of the view that more fre-
quent and longer spells of unemployment
between jobs are the principal source of
higher unemployment. However, he does not
develop a model in which this change is
interpretable as an equilibrium. Moreover,
Summers’ inability to incorporate the rise in
uninsured unemployment into his overall
view is a significant shortcoming, in my view.

V. Conclusions

When firms pay wage premiums to long-
term workers, unemployment among young
people is sensitive to the rate of growth of
employment. The natural rate of unemploy-
ment is not fixed by supply considerations
alone. Strong growth attracts entry-level
workers because of the good prospects for
promotion to long-term employment. In
weak conditions, that factor is absent or
attenuated and firms cannot take advantage
of slackness by offering significantly lower
cash wages. To put it differently, jobs that
are attractive when demand is strong be-
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cause they are on the first rung of a job
ladder become dead-end jobs in slack times.
The effect of a decline in growth is any-
thing but transient in this model. The period
during which promotion to long-term jobs is
closed off could easily be five years or a
decade. The time pattern of regional dif-
ferentials in unemployment fits this model
reasonably well—they tend to come and go
over near-decade periods. Similarly, as long-
term demand shifts for durables occur, cor-
responding changes in employment and un-
employment in that sector will occur.
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