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Gross Job Flows
Between Plants
and Industries

Aremarkable feature of the current U.S. economic expansion has
been its ability to shrug off the adverse effects of financial crises
and economic slowdowns around the world for nearly two years.

Employment has been expanding smartly and unemployment has con-
tinued to edge down. Recently, however, foreign-sector developments
have triggered a sizable shift in the sectoral composition of U.S. employ-
ment. By early 1999, employment growth in the goods-producing sec-
tor—the sector most exposed to international trade—had stalled, while
employment growth in the service-producing sector was still humming
along (Figure 1). Indeed, many forecasters have been citing weakness in
the industrial sector as a serious threat to the expansion.

Historically, substantial shifts in labor demand between sectors have
been correlated with the business cycle. The gap between the rates of
growth for goods and services employment, a cursory measure of these
shifts, is closely correlated with GDP growth (Figure 2). A common view
of this correlation is that some sectors, such as manufacturing, are more
sensitive to the business cycle than others. Thus, shifts in labor demand
are merely passive responses to fluctuations in aggregate demand (GDP)
that temporarily alter relative employment growth rates among sectors.
Another, complementary view is that these shifts are active, permanent
responses to sector-specific events that generate increases in structural
unemployment and reductions in aggregate demand.

Neither view fully explains current developments. In contrast to the
first view, the decline in the employment gap has not been accompanied
by the usual decline in GDP growth, although the deviation is historically
moderate, so far. In contrast to the second view, the unemployment rate
has shown no hint of rising as a result of labor demand shifts. These
unusual developments highlight the inability of macroeconomists to
completely understand the connection between shifts in labor demand
and the business cycle, or to synthesize these two views.



This article provides new data and evidence on
the connection between shifts in labor demand and the
business cycle that may improve our understanding of
episodes such as the current employment situation.
We extend our recent analysis of job creation and
destruction in U.S. manufacturing plants (Davis,
Haltiwanger, and Schuh 1996). There, we documented
that shifts in labor demand among plants are very
large, persistent, and concentrated in a relatively small
number of plants exhibiting unusually big employ-
ment changes. Perhaps more important, we found that
this process, called job reallocation, intensifies during
recessions.

Our earlier results led to a third, also complemen-
tary, view of labor demand shifts. Using plant-level
employment data, we measured employment shifts
between detailed sectors—such as industries and geo-
graphic regions—and controlled for different sensitiv-
ities of sectors to the business cycle. We found that
neither sectoral differences in cyclical sensitivities nor
between-sector shifts account for much of the magni-
tude or variation in job reallocation. Although these
effects are present, most permanent job reallocation is
idiosyncratic to plants and this idiosyncratic compo-
nent accounts for the countercyclical nature of true job

reallocation. From these findings we inferred that
greater shifts in labor demand during recessions result
from intensive restructuring of plants within indus-
tries, achieved through plant births and deaths, re-
placement of old capital with new technologies, and
alteration of distribution networks.

Here we reexamine the cyclical nature of job
reallocation and demonstrate that reallocation be-
tween detailed manufacturing industries is remark-
ably similar to total reallocation among manufactur-
ing plants. Like Ritter (1993), we observe a strong
correlation between the two types of reallocation, but
our deeper look uncovers many other important sim-
ilarities, plus a few notable differences. Job realloca-
tion between industries accounts for about one-third
of total job reallocation; it is strongly countercyclical;
and it closely mimics the cyclical behavior of total job
reallocation between plants. Overall, we find here and
in related work (Haltiwanger and Schuh 1998) that
between-industry job reallocation is a robust proxy for
total job reallocation in macroeconomic models, and
also interesting in its own right.

The striking similarity between total and be-
tween-industry job reallocation has two important
implications. First, it provides fresh support for the
view that a significant fraction of the shifts in labor
demand and increases in unemployment over the
business cycle are attributable to sector-specific
events. Critics of the so-called sectoral view of coun-
tercyclical shifts in labor demand, including the au-
thors in earlier research, have advanced various

We demonstrate that reallocation
of jobs between detailed

manufacturing industries is
remarkably similar to

total reallocation among
manufacturing plants.

theoretical and empirical criticisms of this view. How-
ever, the between-industry reallocation measures pre-
sented here control for these criticisms, yet still reveal
significant countercyclical, permanent reallocation of
employment between industries. Furthermore, we
find evidence that fluctuations in between-industry
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reallocation are at least partly attributable to sectoral
changes in relative prices.

A second implication is that data on job realloca-
tion between industries provide an opportunity to
conduct broader investigations of the macroeconomic
relationship between employment restructuring and
the business cycle. U.S. data on total job reallocation
among plants are only available for manufacturing,
only extend back to 1972, and are now more than five
years out of date (1993). In contrast, industry-level
employment data from the U.S. Department of Labor
can be used to construct up-to-date job reallocation
data for the entire U.S. economy extending back at
least to the 1950s (see Ritter 1994). These data can be
used to develop and test macroeconomic models that
include countercyclical job reallocation, which may
improve our understanding of the economy and the
conduct of government policy.

The article proceeds as follows. First we describe
the historical development of the sectoral view of
employment reallocation. Next we summarize our
methodology for measuring job reallocation and re-
lated concepts. In the main contribution of the article,
we provide evidence that countercyclical reallocation
of jobs—between plants and between detailed manu-
facturing industries—is an important feature of the

U.S. labor market and business cycle. We also explain
briefly why our earlier results were incomplete. The
article closes with some econometric evidence on the
importance of job reallocation in macroeconomics.

Readers already familiar with our earlier work
and the related literature may wish to skip directly to
Section IV, “Four Basic Facts about Job Flows,” which
compares and contrasts the plant-level and industry-
level results.

I. The Sectoral View of Labor Markets

Traditionally, most macroeconomic models have
not included a role for compositional shifts in labor
demand across sectors and firms in characterizing the
labor market and the overall economy.1 Instead, their

1 This observation is not directed toward any particular ideo-
logical view within macroeconomics, rather it is a statement about
macroeconomics in general. For example, neither Sargent (1987),
Kydland (1995), nor Romer (1996), who espouse different ideologies,
incorporate compositional shifts in labor demand. But Blanchard
and Fischer (1989), Stokey and Lucas (1989), and Phelps (1994), who
also differ, do incorporate them. The current trend, however, is that
macroeconomists are more likely to incorporate heterogeneity in
theoretical and empirical analyses as the availability of data and the
ability to process them both expand rapidly.
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focus has been primarily on explaining aggregate
employment or the total unemployment rate, and
their relationships with GDP growth, inflation, inter-
est rates, and other macroeconomic variables. Fluctu-
ations in aggregate demand or aggregate productivity
play the central, if not only, role in generating business
cycles in these models. As a result, macroeconomic
analysis lacks broad evidence on shifts in labor de-
mand across sectors and a well-established framework
for evaluating their macroeconomic consequences.

The economic turbulence of the
1970s and 1980s motivated some

macroeconomists to begin
studying compositional shifts
in labor demand and hastened

their incorporation into
macroeconomic analysis.

The economic turbulence of the 1970s and 1980s
motivated some macroeconomists to begin studying
compositional shifts in labor demand and hastened
their incorporation into macroeconomic analysis. This
period featured tremendous and, at that time, some-
what unusual compositional shifts: sharp changes in
relative prices, increasingly open international trade,
and big swings in defense expenditures. Often these
shifts coincided with recessions and massive layoffs in
certain industries and regions, raising the possibility
that they might somehow be connected to business
cycles. They also were suspected of contributing to
secular increases in unemployment rates, the produc-
tivity slowdown, and sluggish real wage growth.

The sectoral view emerged from research on the
microeconomic foundations of employment and infla-
tion that began in the 1960s.2 This research attempted
to provide an economically sensible explanation for
the existence of unemployment, even when the econ-
omy seemed, paradoxically, to be at full employment.
One line of reasoning produced so-called theories of
equilibrium unemployment. In these theories, firms

and workers always behave optimally and there are
no economic frictions such as rigid wages and prices.
Instead, unemployment arises from sectoral changes
and the inability to instantaneously match heteroge-
neous workers and jobs because the matching process
is beset by frictions associated with search, incomplete
information, and geographic separation.3

More specifically, the sectoral view is predicated
on two tenets. First, sectors are continuously subject
to economic factors that alter the desired allocation of
jobs and workers across sectors. These factors are not
aggregate but sector-specific: changes in relative pro-
ductivity, relative prices, regional incomes, or con-
sumer preferences, to give examples. Second, hetero-
geneity and certain immutable frictions prevent
instantaneous allocation of jobs and workers to the
right sectors. Because firms produce different products
and use different technologies, jobs have different skill
requirements and prospects for survival. Likewise,
because people have different physical attributes and
attain different levels of education, workers offer dif-
ferent skills. Furthermore, firms and workers are spa-
tially separated, and neither firms nor workers have
complete information about the characteristics, avail-
ability, and location of workers and jobs.

These tenets portray the labor market as com-
posed of many distinct sectors, and employment as
the outcome of a careful, time-intensive process of
matching the location and skills of a worker to the
location and requirements of a job. But worker-job
matches are fragile. In addition to aggregate demand
fluctuations, the economy is continuously subject to
economic forces that destroy matches only in certain
firms or sectors and require labor to be redistributed to
other firms or sectors. Because it is costly and time-
consuming to properly match workers and jobs, dis-
ruptions to worker-job matches involve spells of un-
employment for dislocated workers.

Figure 3 depicts the sectoral view of the labor
market. For simplicity, the labor market comprises
two sectors, A and B (upper panel). Heterogeneity
leads to different labor supply (S) and demand (D)
curves, so equilibrium employment (E*) and the real
wage (W*) differ as well. The first tenet of the sectoral

2 This research was initiated by the critiques of the Phillips
curve by Friedman (1968) and Phelps (1968). Some of the main
contributions include Phelps (1970), Lucas and Prescott (1974),
Lilien (1982), Davis (1987), Rogerson (1987), and Hamilton (1988).

3 One interpretation of this sectoral view is that it is an explicit
and more complex specification of the simple ambiguous frictions
often incorporated in single-sector macroeconomic models to ex-
plain sluggish adjustment of aggregate variables. If so it offers many
advantages, such as providing an alternative driving force behind
business cycles (sectoral shocks) and the ability to quantify the
impact of distributional developments on macroeconomic perfor-
mance.
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view is that some sector-specific economic event
causes the relative demand for labor to change in all
sectors. In this stylized example, the labor demand
curve shifts inward in sector A—job destruction—and
outward in sector B—job creation (arrow 1).4 How-
ever, the aggregate demand for labor does not
change.5 These shifts cause the real wage to rise in

sector B relative to sector A, inducing a
desire to reallocate a certain number of jobs
(E*A 2 E9A) from sector A to sector B.

The second tenet of the sectoral view is
that reallocation cannot occur instantly but
must take place over several periods.6 The
inward shift of labor demand causes sector
A to cut employment immediately (period
1). As a result, laid-off workers move from
employment (E) to unemployment (U), re-
ducing the employment rate (e) and raising
the unemployment rate (u), as shown in
Figure 3 (middle, lower panels). However,
these unemployed workers must remain
unemployed for a while (period 2) while
they search for a new job, undergo job
retraining, acquire additional education, or
move to a different geographic region.
Eventually, the unemployed workers are
matched to unfilled jobs created in sector B
(period 3).

The sectoral view also can be under-
stood in terms of the standard decomposi-
tion of the unemployment rate into cyclical
and natural rate components. Cyclical un-
employment results from fluctuations in
aggregate demand over the business cycle.
Natural unemployment results from the
kinds of heterogeneity and frictions de-
scribed in the sectoral view, and it includes
two components. One is frictional unem-
ployment, which arises from delays in job
search caused by imperfect information,
geographic separation, and other barriers.
The other is structural unemployment,

which arises from mismatches in skills supplied and
demanded in a labor market or the emergence of
excess supply of or demand for labor in certain
sectors. The sectoral view, then, is primarily about the
determination of the natural rate of unemployment
rather than cyclical unemployment.

Thus far, the discussion of the sectoral view does
not necessarily connect compositional shifts in labor
demand across sectors to the business cycle. In theory,4 Not all economic events affect both sectors simultaneously

and in opposite directions. Some events might affect only one sector
directly. Sector-specific, or “idiosyncratic,” events are constantly
buffeting sectors, with some sectors being positively affected and
others adversely affected. Furthermore, sector-specific events also
affect aggregate demand, which is then likely to affect employment
in other sectors. The study of these complex interactions between
sectoral and aggregate employment must be carried out within the
context of an economic model that carefully defines and incorpo-
rates these concepts.

5 In other words, E*A 1 E*B equals full employment and E9A 1 E9B
also equals full employment.

6 The length of each period in this stylized example is not
important to the basic point, which is that some meaningful spell
of unemployment occurs. The length of unemployment spells
obviously varies across types of workers. The average unemploy-
ment spell is less than two months. But some dislocated workers
experience spells of two years or more, especially those with long
job tenure and high wages relative to other workers in their
industries and occupations.
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the unemployment generated by these shifts could be
quite small relative to the unemployment generated
by fluctuations in aggregate demand. Or the shifts
could be evenly spread out over the business cycle so
as not to cause significant fluctuations in the natural
rate over time.

David Lilien (1982) explicitly argued for a busi-
ness-cycle connection between shifts in labor demand
and the unemployment rate. Lilien’s theory, called the
sectoral shifts hypothesis, suggests that changes in
the desired allocation of jobs and workers across
sectors may actually cause aggregate employment
growth to fall and unemployment to rise. In fact, he
concluded that “as much as half of the variance of
unemployment over the postwar period can be attrib-
uted to fluctuations of the natural rate [emphasis added]
brought about by the slow adjustment of labor to shifts
of employment demand between sectors of the econ-
omy” (p. 778).

Empirically, Lilien claimed that his idea is mani-
fest in the positive correlation between the unemploy-
ment rate and dispersion in employment growth rates
across sectors. Lilien’s dispersion measure is

s 5 F O
s
SEst

EtD ~gst 2 gt!
2G 1/2

, (1)

where E denotes employment in about a dozen pri-
mary sectors, g denotes employment growth, and
subscripts s and t denote sector and time, respective-
ly.7 The data continue to show a positive correlation of
0.32 between employment dispersion and the unem-
ployment rate through 1998 (Figure 4), slightly higher
than the one Lilien originally documented through
1980.

The sectoral shifts hypothesis was, and still is,
controversial.8 Part of the controversy stems from the
unconventional suggestion that substantial fluctua-
tions in the unemployment rate arise from fluctuations
in the natural rate, which previously had been as-
sumed to be uncorrelated with the business cycle.
Another part of the controversy stems from the crude-
ness of Lilien’s dispersion measure, which could be
correlated with the business cycle for other reasons.
Both concerns are eminently reasonable, as will be
discussed in the next section.

But this hypothesis has endured two common
misperceptions worth dispelling here. First, some
view the sectoral shifts hypothesis as a substitute for
traditional aggregate demand-based explanations of
business cycles. In fact, it was proposed as a comple-
mentary hypothesis that could remedy “some of the
limitations of aggregate models that do not explicitly
[emphasis added] account for the multisectoral char-
acter of production and employment and the imper-
fect short-run mobility of resources between sectors”
(Lilien 1982, p. 793). This misperception has led to an
unnecessarily adversarial controversy between propo-
nents of the two views.9

Worker-job matches are fragile. In
addition to aggregate demand
fluctuations, the economy is

continuously subject to economic
forces that destroy matches only
in certain firms or sectors and

require labor to be redistributed
to other firms or sectors.

Second, some view the sectoral shifts hypothesis
as solely about what causes business cycles. Although
Lilien’s article does indeed suggest that sectoral shifts
can cause recessions, they were not promoted as the
sole cause. Furthermore, the sectoral view on which
this hypothesis is based has much broader macroeco-
nomic implications. Even if aggregate demand fluctu-
ations alone cause business cycles, the sectoral view
provides an improved understanding of the macro-
economic implications of such fluctuations. As we
show in this article, recessions have large, permanent,
and disproportionate effects on employment in certain
sectors and firms. Thus the mechanisms of the struc-
tural view still lead to cyclical increases in reallocation
and the natural rate of unemployment, and to other
related consequences of structural adjustment. These
factors can enhance the workings of economic models

7 Lilien’s measure is the cross-sectional standard deviation of
employment growth rates, weighted by sector employment size. If
all sectors grow at the same rate, dispersion is zero; when sectors
grow at very different rates, dispersion is high.

8 See Schuh and Triest (1998), and the discussions by Caballero
(1998) and Davis (1998), for more details.

9 Recent research has steered away from such controversy and
has incorporated roles for both aggregate and allocative forces. The
empirical evidence indicates that both are at play, but estimates of
their relative importance remain under considerable debate.
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and potentially alter the efficacy of macroeconomic as
well as microeconomic government policies.10

II. Criticisms of the Sectoral View

Two primary criticisms of the sectoral view arose
in response to Lilien’s work. Abraham and Katz (1986)
argued that dispersion in employment growth across
sectors arises naturally in a multisector macroeco-
nomic model that abstracts from sectoral shifts. If
sectors vary in their sensitivities to the business cycle,
then aggregate demand fluctuations can produce a
positive correlation between employment dispersion
and the unemployment rate. But this dispersion does
not reflect greater intensity in true reallocation of labor
across sectors; rather, it simply reflects transitory
changes in the relative magnitudes of sectoral employ-
ment growth rates.

The idea here is that a reduction in some aggre-

gate factor, such as aggregate demand, causes employ-
ment to decline in all sectors but by different amounts.
Sectors such as manufacturing are very cyclically
sensitive and experience larger declines in employ-
ment. Sectors such as services are less cyclically sen-
sitive and experience smaller declines in employment.
Together these differential shifts inherently cause mea-
sured employment dispersion to increase but the labor
demand shifts are not permanent.

In this story, increased dispersion in employment
growth is associated with transitory employment
changes, both in sectors and in the aggregate, because
aggregate demand fluctuations are ultimately transi-
tory. Unemployed workers in each sector can return
to their sector after aggregate demand rebounds. This
idea underlies the common macroeconomic view that
temporary layoffs of workers are a central source of
cyclical fluctuations in unemployment.11 Although
aggregate demand fluctuations could generate struc-
tural unemployment via compositional shifts, espe-
cially through births and deaths of firms, traditional
macroeconomic models do not explicitly provide such
a channel.

10 For example, Caballero (1998) does not believe that sectoral
shifts cause business cycle fluctuations in the United States but
nevertheless writes, “I find it difficult to consider questions such as:
What is the natural rate of unemployment? or What are the cost and
incidence of recessions? without thinking about the reallocation
process and its obstacles” (p. 347). 11 See, for example, Feldstein (1975) and Lilien (1980).
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Aggregate employment changes are thought to be
persistent because the rebound in aggregate demand
and employment can be sluggish. When aggregate
employment declines in a recession, typically it takes
one to two years to return to its peak level of the
previous expansion, and four to five years to return to
its trend level. However, the employment changes are
small in percentage terms (usually less than 5 percent
in absolute value at an annual rate) and, more impor-
tant, the decline in employment is clearly temporary.
As the reader will see, plant-level employment changes
are markedly different from these impressions con-
veyed by the aggregate data.

It turns out that both
within-sector and between-sector

reallocation play important
roles in labor market dynamics,

along with aggregate
demand fluctuations.

To reiterate, the Abraham-Katz framework nei-
ther requires nor offers an avenue for substantial,
permanent reallocation of jobs and workers across
sectors and firms. Workers whose jobs are destroyed
are not required to engage in the costly, time-consum-
ing re-matching process that accompanies shifts in
labor demand across sectors. No extended period of
unemployment caused by labor market frictions and
structural mismatches occurs over and above that
caused by fluctuations in aggregate demand. That is,
the natural rate of unemployment does not necessarily
increase.

The other critique of the sectoral view comes from
recent studies of highly disaggregated data. Partly in
response to Abraham and Katz, we (in collaboration
with Steven Davis) undertook an extensive study of
employment growth at manufacturing plants rather
than in broad industrial sectors. In some sense, mea-
suring employment growth in plants is just a more
highly disaggregated method than Lilien’s dispersion
measure. However, measuring plant-level employ-
ment growth allows one to control for the factors that
could produce spurious cyclical fluctuations in em-
ployment dispersion. Thus, it allows us to construct

measures of employment dispersion that are immune
to the criticisms of Abraham and Katz.

We found overwhelming evidence that the inten-
sity of shifts in labor demand across plants rises
markedly during recessions. However, we found that
the increased intensity was not caused either by dif-
ferences in cyclical sensitivities of sectors to fluctua-
tions in aggregate demand or by shifts in labor de-
mand between sectors. Instead, we concluded that
employment reallocation within sectors accounted for
the vast majority of true plant-level employment re-
structuring. Furthermore, reallocation within sectors
appeared to account for virtually all of the countercy-
clical movement of dispersion in employment growth
rates—a finding robust to extremely detailed defini-
tions of sectors.12 By stressing the dominant role of
within-sector reallocation, we argued against Lilien’s
hypothesis too, at least indirectly.

The evidence on employment reallocation be-
tween industries in the remainder of this article mod-
ifies our earlier conclusion somewhat. By focusing on
within-sector reallocation, we overlooked the signifi-
cant magnitude and countercyclical nature of be-
tween-sector reallocation. It turns out that both within-
sector and between-sector reallocation play important
roles in labor market dynamics, along with aggregate
demand fluctuations.

III. Job Creation and Destruction

This section explains the measurement of firm-
level employment changes and their interpretation as
job creation and destruction; for more details see
Davis, Haltiwanger, and Schuh (1996). We begin by
defining basic concepts. A job is an employment
position filled by a worker, so “job” and “employ-
ment” are synonymous.13 Jobs are counted at a plant,
which is a physical location where production takes
place, such as a factory. In this study, the plants are all
in the manufacturing industry. Plants differ from
companies, which may include one or more plants
in any region or industry. Measuring employment

12 Davis and Haltiwanger (1992) report that when plants are
divided into more than 14,000 sectors defined simultaneously by
industry, geography, and plant characteristics, employment shifts
between these sectors still account for only 39 percent of total
variation in employment reallocation within these sectors.

13 Unfortunately, the data do not provide information about the
nature of the job except to distinguish between production and
nonproduction, or supervisory, workers. Neither do they provide
information about unfilled jobs. When a firm opens a new job it is
not counted as job creation until a worker is hired.
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changes in plants is appropriate because labor markets
are geographically distinct, so the impact on workers
and labor markets is more direct in plant-level changes.

Sometimes it is useful to assign plants to sectors
defined by common plant characteristics. Here, sectors
are industries: groups of plants that produce and sell
the same product. The federal government classifies
industries according to a detailed product code in the
Standard Industrial Classification (SIC) system. Indus-
tries with four digits of code are the most detailed
(about 450); this is the classification we use. Industries
with one digit of code are the least detailed (about a
dozen); this is the classification that Lilien used.

The basic building blocks of job creation and
destruction are employment (E) changes (D) at the
plant level, DEet 5 Eet 2 Ee,t21, where subscripts e and
t index plants (also known as establishments) and
time, respectively. Job creation (C) is an increase in
plant employment and job destruction (D) is a decrease
in plant employment between two periods:

Cet 5 HDEet

0
if DEet . 0,
otherwise (2)

Det 5 H ?DEet?
0

if DEet . 0,
otherwise. (3)

Note that job destruction is defined to be positive
(absolute value) even though employment is declin-
ing. Because job creation and destruction are measures
of employment changes, they are often referred to as
job flows.14

Gross job creation (Ct) is the sum of all employment
gains at expanding plants, and gross job destruction (Dt)
is the sum of all employment losses at contracting plants,
within manufacturing or within detailed industries,
during a period.15 Net employment change (Nt) is the
difference between gross job creation and destruction,

Nt 5 Ct 2 Dt , (4)

and also equals the change in aggregate employment
(DEt). Note that even when aggregate net employment
does not change, gross job creation and destruction
can be significant. In fact, any net employment change
can result from high, moderate, or low job creation
and destruction.

This last point is central to the study of employ-
ment adjustment because it suggests that net employ-
ment growth is an incomplete indicator of labor
market developments. Some measure of the total
reshuffling of jobs between plants is needed as well.
Gross job reallocation (Rt) is the total number of jobs
created and destroyed at plants during a period:

Rt 5 Ct 1 Dt . (5)

Job reallocation is a measure of dispersion in employ-
ment changes across plants, similar in spirit to the
Lilien dispersion measure.16 A potential disadvantage
of this measure is that it could reflect only fluctuations
in net employment growth and not simultaneous job
creation and destruction in plants. For example, if
manufacturing employment increased by 1 percent
and all plants within manufacturing experienced job
creation rates of 1 percent and no job destruction
occurs, then gross job reallocation would rise but no
jobs or workers would necessarily shift across plants.

To determine the extent to which these spurious
fluctuations in job reallocation are present in the data,
we construct excess job reallocation:

Xt 5 Rt 2 ?Nt?. (6)

14 Employment changes at plants are actually the net result of
all newly created and destroyed jobs within the plant. For example,
a plant may destroy 10 assembler jobs and replace them with 5
computer technician jobs, but this methodology would indicate only
that the plant destroyed 5 jobs. Unfortunately, the data do not reveal
within-plant job flows, so our estimates of gross job creation and
destruction actually understate the true magnitudes. Any effort to
measure job changes is shaped by the level of disaggregation in the
data.

15 In practice, we focus on rates of job flows by building job
flows from employment growth rates defined as

get 5 DEet/Zet ,

where Zet is a measure of plant size defined as the average of current
and lagged employment

Zet 5 ~1
2
!~Eet 1 Ee,t21! .

This growth rate differs from the conventional rate, Get, which only
has lagged employment in the denominator. The conventional rate
ranges from 21 to infinity, is asymmetric, and is infinite for plant
start-ups. Our preferred rate ranges from 22 to 12, is symmetric,
and is 12 for startups. The two rates are monotonically related by
the formula

G ; 2g/~2 2 g!

and are similar for small rates (less than 10 percent). Gross job flow
rates are obtained from dividing gross job flow levels by aggregate
size or from size-weighted plant growth rates.

16 There is a technical, but important, difference between the
dispersion measures. Lilien’s measure is a standard variance statis-
tic, but job reallocation is an absolute-deviation measure. Unlike the
variance measure, job reallocation cannot provide an exact decom-
position of its total fluctuations over time into fluctuations in its
various components, a problem we discuss further below.
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In the long run, this measure reflects the true reallo-
cation occurring beyond the job creation or destruc-
tion required to accommodate trend changes in net
employment.17

Job reallocation can aid our understanding of the
aggregate labor market behavior for several reasons.
When job reallocation intensifies, important composi-
tional effects can arise if the jobs created are different
from the jobs destroyed—even if net employment does
not change much. For example, if the jobs that were
destroyed paid high wages but the jobs created paid
low wages, then reallocation would lower the average
wage even though employment did not change.

When job reallocation intensifies,
important compositional effects
can arise if the jobs created are

different from the jobs destroyed,
even if net employment does not

change much—for example, if jobs
destroyed paid high wages but
jobs created paid low wages.

The period around the mild 1980 recession looks
a lot like this hypothetical example. From 1979:Q1
through 1980:Q3, total U.S. employment growth was
relatively flat (0.6 percent annual rate), but job reallo-
cation rose nearly 50 percent while real average hourly
earnings dropped sharply (24.5 percent annual rate)
and never recovered. Such compositional effects on
aggregate outcomes are not included in traditional
macroeconomic models and tend to be downplayed
by macroeconomists. But recent research with plant-
level data suggests that they can be quite important.18

Another important effect is the impact of job
reallocation on workers. Because workers are differ-
ent, it matters whose job is destroyed. Economists use
the term human capital to summarize a worker’s edu-
cation, experience, and skills. The wage paid to a
worker depends primarily on human capital—more
human capital means higher wages. Often, much of
human capital is specific to a job, so when a plant
destroys a job it also destroys human capital.

The literature on dislocated workers, meaning
workers whose jobs were destroyed, indicates that the
reallocation process is slow and costly for workers
who lose a lot of human capital.19 Dislocated workers
usually earn significantly lower wages in their subse-
quent jobs—in some cases their wages are halved.
When jobs are destroyed, it is not often the case that
dislocated workers fill newly created jobs right away.
More often, geographic and skill-match barriers pre-
vent such worker reallocation, so dislocated workers
tend to experience much longer than average spells of
unemployment. These workers also face the addi-
tional problem of trying to find jobs that can fully
replace their lost incomes in order to maintain their
living standards. All of this means that job reallocation
can raise the costs and duration of unemployment even
when aggregate employment does not change much.

We also want to consider the component of total
job flows between plants that is associated with job
flows between industries. Job flows between industries
are net employment changes at the industry level
(Nit 5 DEit). Between-industry (superscript b) job
creation and destruction are:

Cit
b 5 HNit

0
if Nit . 0,
otherwise (7)

Dit
b 5 H ?Nit?

0
if Nit , 0,
otherwise. (8)

Gross job creation, destruction, and reallocation be-
tween industries are defined analogously to the plant-
level measures. Manufacturing net employment
change is identical for total and between-industry job
flows.2017 In the short run (business cycle), however, excess reallocation

fails to reflect legitimate reallocation that occurs solely through
fluctuations in job creation or destruction. For example, suppose job
creation is constant but job destruction rises above average for a
period, falls below average the next period, and then returns to
normal. In this case, true job reallocation could increase but excess
reallocation would not. Thus, excess reallocation is less appropriate
for business cycle analysis. For more details, see Haltiwanger and
Schuh (1998).

18 One prominent study is Olley and Pakes (1996), which shows
that failure to properly take account of the plant-level dynamics
such as plant births and deaths leads to significant misstatements of
aggregate productivity growth.

19 Data on this dislocated worker problem are limited. The
surveys by Fallick (1996) and Kletzer (1998) summarize the available
evidence.

20 One could define job flows “within” industries as the differ-
ence between total and between-industry flows. However, this
residual measure of within-industry reallocation is excess reallo-
cation (sum of industry-level excess reallocation) whereas the
between-industry reallocation is gross job reallocation, leading to
an “apples and oranges” comparison. See Haltiwanger and Schuh
(1998) for more details.
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An important issue
in understanding gross
job flows is the degree
to which job creation
and destruction repre-
sent permanent versus
transitory changes in
plant employment. We
quantify the permanence
of job creation and de-
struction with plant-level
persistence measures that
reflect the fraction of
jobs permanently cre-
ated or destroyed in the
current period that still
exist or do not exist two
years later.21 The aver-
ages (across all plants)
of these variables, de-
noted uct and udt, range between 0 and 100 in percent-
age terms.

Given these persistence rates, we define permanent
gross job flows (subscript P) as the fractions of total job
flows that persist two years:

CPt 5 uctCt (9)

DPt 5 udtDt (10)

RPt 5 CPt 1 DPt . (11)

Transitory gross job flows are the differences between
total and permanent job flows. Permanent and transi-
tory job flows between industries are defined analo-
gously.

Before turning to the actual empirical measure-
ment of job flows, it may be instructive to review an
example of the calculations implied by the equations
above. Table 1 provides a stylized numerical illustra-
tion of gross job flow calculations for the interested
reader.

Data for measuring total plant-level gross job
flows come from the Longitudinal Research Database
(LRD) at the U.S. Bureau of the Census. The LRD links
data from the Census and Annual Survey of Manu-
factures of U.S. plants over the period from 1963 to
1993. Annual and quarterly employment data are

available for the 1972–93 period for 50,000 to 70,000
plants per year, in five-year rotating panels. The
annual data, which provide a better indication of
permanent employment changes, are for total employ-
ees in March. The quarterly data, which provide a
better indication of cyclical movements in employ-
ment changes, are for production workers at the
midpoint of the quarter (payroll periods including the
12th of February, May, August, and November).

Data for between-industry job flows also come
from the LRD. These data represent employment in
detailed 4-digit SIC industries that have been summed
across all plants in each of the approximately 450
industries. Data definitions, sample periods, and other
features are the same as for the plant-level data, and
we adjusted for the SIC change in 1987.22 Between-
industry job flows can be calculated using detailed
employment data from other sources as well, such as the
establishment survey published by the Bureau of Labor
Statistics (BLS) in the U.S. Department of Labor.23

21 This choice of horizon is dictated largely by data limitations
that prevent a longer horizon. However, two years is more than
twice the length of a typical recession, a transitory event. From the
point of view of the worker whose job was created or destroyed,
two years is almost surely a permanent change.

22 These industry-level employment data are in files RI4.DAT
and RZI4.DAT released by Davis, Haltiwanger, and Schuh (1996)
and the Census Bureau. The LRD employment levels do not exactly
match the data in official Census publications for a variety of
technical reasons, but the employment growth rates are very similar.

23 We found that between-industry job flows calculated with
BLS data (not reported in this article) are very similar to those
calculated with the LRD data despite notable differences in sample
composition and industry definitions. However, we use the LRD
data to prevent sampling differences from affecting the analysis of
relationships among types of job flows. An obvious advantage of
the BLS data is that they can be used to construct between-industry
job flows for nonmanufacturing industries, which Ritter (1994) has
explored.

Table 1
Illustration of Gross Job Flow Calculations

Employment in: Net
Change

Job
Creation

Job
Destruction

Job
Reallocation

Excess
ReallocationYear 1 Year 2

Industry A
Plant #1 100 150 150 50 0
Plant #2 120 90 230 0 30
Total 220 240 120 50 30 80 60

Industry B
Plant #1 50 70 120 20 0
Plant #2 90 60 230 0 30
Total 140 130 210 20 30 50 40

Total Economy
All plants 360 370 10 70 60 130 120
Between

industries 20 10 30 20

Note: A blank cell indicates concepts that are not meaningful or cannot be calculated.
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IV. Four Basic Facts About
Gross Job Flows

This section parallels Davis, Haltiwanger, and
Schuh (1996) in describing four basic facts about gross
job flows, extending the analysis to compare and
contrast total (between-plant) and between-industry
job flows. Our comparison overlaps slightly with
Ritter (1993), who first noted the significant correla-
tions between total and between-industry job flows.

Fact #1: Magnitude

Gross job flows are remarkably large. Table 2
shows that one in 11 jobs (8.7 percent) was newly
created and one in 10 jobs (10.2 percent) was de-
stroyed each year, on average, in U.S. manufacturing
plants.24 Thus, nearly one in five jobs in manufactur-
ing was involved in job reallocation every year. Quar-
terly job flows, when expressed at annual rates, are
even higher, but a large part of these flows is associ-

ated with seasonal and other transitory events. In
contrast, net employment growth in manufacturing
averaged only 21.5 percent annually and significantly
masks the extent to which employment changed in
typical expanding and contracting plants.

The picture painted by the gross job flows is one
of tremendous churning and turnover, with simulta-
neous job creation and destruction even while aggre-
gate employment is changing only modestly. But job
reallocation goes far beyond what is required to
accommodate net employment changes. On average,
excess reallocation accounts for the vast majority of
total gross job reallocation because net employment
growth is small in absolute value (Table 2). So even
when aggregate employment does not change, many
workers move between jobs or exit the labor force.
Davis and Haltiwanger (1992) calculated that job flows
account for one-third to more than one-half of all
worker flows in labor markets.25 Because these worker
movements may entail spells of unemployment, de-
struction of human capital, and significant wage loss,
the sheer magnitude of job flows has important effects
on the aggregate labor market.

The picture painted by the gross
job flows is one of tremendous
churning and turnover, with
simultaneous job creation and

destruction even while aggregate
employment is changing only
modestly. But job reallocation

goes far beyond what is
required to accommodate
net employment changes.

Between-industry job flows account for roughly
one-third of total job flows, on average. Although this
fraction is economically significant, between-industry
job flows greatly understate the magnitude of total job
flows between plants. Thus, it would be unwise to

24 Comparable data on U.S. job flows in nonmanufacturing are
not readily available. However, the limited data available suggest
that job flow rates are at least as large, if not significantly larger, in
nonmanufacturing. See Leonard (1987), Anderson and Meyer
(1994), and Foote (1998) for evidence from the United States, and
Davis, Haltiwanger, and Schuh (1996) for evidence from foreign
countries.

25 Workers may leave a job for reasons other than job destruc-
tion. They may be fired, quit, retire, or temporarily withdraw from
the labor market. More generally, workers flow among the three
main states of the labor market—employment, unemployment, and
not in the labor force—for many different reasons.

Table 2
Gross Job Flows in U.S. Manufacturing,
1972 to 1993: Basic Statistics
Percent

Mean
(Standard Deviation)

Annual Quarterly

Total
Between
Industries Total

Between
Industries

Net Employment
Growth

21.5 21.5 2.4 2.4
(4.4) (4.4) (2.0) (2.0)

Job Creation 8.7 2.1 5.1 1.7
(2.0) (1.8) (.9) (.9)

Job Destruction 10.2 3.6 5.5 2.1
(2.7) (2.8) (1.6) (1.4)

Job Reallocation 18.9 5.7 10.5 3.8
(2.0) (1.9) (1.8) (1.1)

Excess Job
Reallocation

15.3 2.1 9.2 2.5
(2.0) (1.3) (1.1) (.8)

Note: Annual data begin in 1973. Quarterly data begin in 1972:Q2 and are
not seasonally adjusted.
Source: Longitudinal Research Database and authors’ calculations.
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draw conclusions about the nature and consequences
of total job flows from between-industry job flows.
However, despite being only one-third as large as total
job flows, between-industry job flows are about as
variable as total flows, particularly in the annual data.

Fact #2: Cyclicality

Total job flows are closely correlated with the
business cycle (Figure 5). Job destruction rises sharply

during recessions—sometimes doubling in a short
time—whereas job creation tends to fall, although not
by as much as destruction rises. The cyclical nature of
the job flows is summarized by their business cycle
correlations, meaning their correlations with aggre-
gate net employment growth (Table 3, top panel). Job
creation is procyclical (positively correlated with net
employment growth), whereas job destruction and
reallocation are countercyclical. Job creation and de-
struction are negatively correlated, but far from per-
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fectly inversely correlated, especially in the quarterly
data.

Another pertinent feature is that job destruction is
two to three times more variable than job creation, as
seen in Figure 5 and the variance ratios in Table 3.26

During recessions, job destruction rises by much more
than job creation declines. In fact, sometimes job
creation hardly declines, if at all, during recessions.
Understanding this cyclical asymmetry between job
creation and destruction is the central focus of recent
theories aimed at explaining countercyclical job real-
location.

Macroeconomic models that incorporate the sec-
toral view are better suited to explain the cyclical
characteristics of job flows than models without it. In
particular, it is hard to explain the asynchronous
movements between job creation and destruction over
time and the weak correlation (20.37) between them
without the aspects of job and worker reallocation
embodied in the sectoral view. Moreover, the sectoral
view can explain these characteristics regardless of
whether the driving forces behind the business cycle

are aggregate or sector-spe-
cific factors.

Here’s how the sectoral
view can explain the impact
of adverse sector-specific
events, such as those in the
1970s and 1980s. Job destruc-
tion rises first because it is
costly for adversely affected
firms to postpone necessary
employment reductions. Job
creation falls somewhat be-
cause job destruction reduces
aggregate demand. But job
creation associated with sec-
toral reallocation is delayed
for two reasons: inherent re-
allocation frictions, and tran-
sitory reductions in expected
future demand. As these bar-
riers subside, job creation
rises, but only after a lag (see
Figure 5).27 If sector-specific
events affect some sectors fa-
vorably instead, job creation

and destruction responses could still be asynchronous
with job creation moving first if jobs are filled by new
labor force entrants.

Aside from obvious differences in their average
levels, total and between-industry job flows exhibit
very similar cyclical movements. Like the total job
flows, between-industry job destruction rises sharply
during recessions and between-industry job creation
tends to fall, but by less than destruction rises. Indeed,
the business cycle correlations and variance ratios of
the between industry job flows are very similar to
those of the total job flows (Table 3, top and middle
panels). Furthermore, the correlation between total job
flows and between-industry job flows is high for each
type of job flow (Table 3, bottom panel).

This result suggests the possibility of using be-
tween-industry job flows in macroeconomic modeling
and policy analysis. The contrast in magnitudes of the
two types of flows requires that we continue develop-
ing a deeper understanding of the relationship be-
tween the two types of job flows by looking at other
characteristics.

26 The limited evidence on job flows outside manufacturing
suggests that this asymmetry may be unique to manufacturing or to
goods-producing industries. See Ritter (1994) and Foote (1998) for
details.

27 Some observers mistakenly infer that the sectoral shifts
hypothesis requires job creation and destruction to move in the same
direction during recessions. Instead, the hypothesis assumes an
inherent lag between creation and destruction.

Table 3
Gross Job Flows in U.S. Manufacturing, 1972 to 1993:
Correlations and Variance Ratios

Annual Quarterly

Total
Between
Industries Total

Between
Industries

Business Cycle Correlations:
Creation and Net

Employment Growth .89 .90 .72 .86
Destruction and Net

Employment Growth 2.94 2.95 2.91 2.97
Reallocation and Net

Employment Growth 2.39 2.54 2.51 2.76
Creation and Destruction 2.68 2.73 2.37 2.74

Variance Ratios:
Destruction/Creation 1.86 2.41 2.83 3.97

Total and Between Correlations:
Creation .95 .85
Destruction .97 .94
Reallocation .79 .75

Note: Quarterly data are seasonally adjusted. A variance ratio is the ratio of the time series variance of job
destruction to the time series variance of job creation.
Source: Longitudinal Research Database and authors’ calculations.
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Fact #3: Persistence

Gross job flows are primarily permanent. Three-
fourths of annual job destruction and more than half
of annual job creation lasts at least two years, on
average, as shown in Table 4.28 However, these aver-
age persistence rates do not fully reflect the perma-
nence of plant-level employment changes. Most job
flows at plants are actually permanent (85 to 100
percent persistence rates) while others are ultimately
transitory, as demonstrated by Schuh and Triest
(1998). Job flows of greater than 50 percent—including
plant startups and shutdowns—tend to be especially
permanent, not being reversed at all for up to five
years.

The permanence of plant-level employment
changes contrasts with aggregate net employment
changes. Aggregate net employment changes are per-
sistent, but ultimately the changes are temporary and

do not necessarily involve
permanent worker separa-
tions. For this reason, net
employment changes pro-
vide little information
about the permanence of
shifts in plant-level or sec-
toral labor demand, or
about the impact of these
shifts on workers and un-
employment.

Persistence of total job
flows fluctuates only mod-
estly over the business cy-
cle (Figure 6). Job creation
persistence is procyclical
and job destruction persis-
tence is countercyclical, so
the two persistence rates
are negatively correlated
(Table 4, bottom panel).
But the total persistence
rates do not fluctuate
much over the business cy-
cle, as measured by stan-
dard deviations relative to
means (Table 4, top panel).
A notable development is
that job destruction persis-
tence has been increasing

over time, rising roughly 1 percentage point per year.
This trend may be contributing to the popular percep-
tion that “downsizing” has increased despite the fact
that job destruction does not show a trend increase.

On average, the persistence rates of total and
between-industry job flows are similar in magnitude
(Table 4). This similarity suggests that employment
changes in detailed industries, like employment
changes in plants, tend to be primarily permanent.
This finding contrasts with the conventional wisdom
that industry employment changes during recessions
are ultimately transitory in the same manner as aggre-
gate net employment changes. A noteworthy differ-
ence is that the persistence rates of between-industry
flows are two to three times more variable than those
of total flows (Table 4, Figure 6). Nevertheless, the
persistence rates of the two types of flows move
together over time.

Because between-industry job reallocation is sim-
ilar in spirit to a more disaggregated version of
Lilien’s dispersion measure, it is also subject to the
Abraham-Katz criticism. One way to control for this

28 Average persistence is higher for job destruction than job
creation because, on average, manufacturing employment is shrink-
ing over this period.

Table 4
Persistence Rates for Gross Job Flows in U.S. Manufacturing, 1972
to 1993: Basic Statistics
Percent

Statistic Type

Annual Quarterly

One-Year Two-Year One-Year Two-Year

Mean (Standard Deviation):
Creation Total 68.8 53.4 41.4 29.0

(6.4) (8.0) (8.2) (6.4)

Between Industries 68.2 50.1 32.4 22.4
(17.9) (20.6) (22.6) (19.3)

Destruction Total 81.7 74.3 51.4 44.0
(4.5) (5.3) (9.5) (8.5)

Between Industries 82.3 74.0 41.2 35.3
(12.9) (15.4) (19.7) (19.0)

Business Cyclical Correlations:
Creation Total .20 2.10 .37 .19

Between Industries .35 .09 .54 .37

Destruction Total 2.06 .11 2.44 2.28
Between Industries 2.22 2.09 2.69 2.56

Creation, Destruction Total 2.69 2.53 2.33 2.29
Between Industries 2.71 2.79 2.75 2.70

Note: Quarterly data for means and standard deviations are not seasonally adjusted; quarterly data for
correlations are seasonally adjusted. The means and standard deviations are calculated across all plants for
Total and across all industries for Between Industries.
Source: Longitudinal Research Database and authors’ calculations.
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criticism is to focus on permanent job flows—job flows
that last at least two years. If transitory shifts in labor
demand associated with aggregate demand fluctua-
tions, such as those envisioned by Abraham and Katz,
do not last more than two years, then permanent job
flows reflect true structural shifts in employment
across plants and industries. Furthermore, if perma-
nent job reallocation is countercyclical then true re-
structuring is connected to the business cycle.

Figure 7 plots the permanent components (persis-

tence rate times job flow rate) of total and between-
industry job flows. Permanent job flows exhibit time
series characteristics very similar to the overall flows
of jobs between plants and between industries shown
in Figure 5. Permanent job reallocation is clearly
countercyclical. However, transitory job reallocation is
also clearly countercyclical. Apparently two phenom-
ena are occurring. Countercyclical transitory job real-
location suggests that the Abraham-Katz effect is in-
deed at work. However, countercyclical permanent
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reallocation suggests that the elements of the sectoral
view are also at work.

Once again, between-industry jobs flows prove
to be generally reliable indicators of total job flows.
In particular, the cyclical characteristics of permanent
between-industry job flows are very similar to those of
permanent total job flows, with the caveat that be-
tween-industry job flows are much smaller. Thus, both

types of permanent job reallocation indicate that true
employment restructuring is countercyclical.

Fact #4: Concentration

Gross job flows are concentrated in a relatively
small number of plants with very large employment
changes (Figure 8). Two-thirds of total jobs created
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and destroyed occur in plants that expand or contract
by more than 25 percent in one year. Plants that start
up (infinite growth rate) and completely shut down
(100 percent decline) account for sizable portions of
these job flows.

To appreciate the significance of this concentra-
tion, contrast plant-level employment changes with
aggregate net employment changes. In every year
from 1973 to 1993, annual net employment growth in
manufacturing fell within the range of 210 percent to
110 percent. Thus all manufacturing net employment
changes fall in the “small” category, whereas only
one-tenth of total plant-level employment changes do.
As with persistence, aggregate net employment data
provide a misleading view of the concentration of
employment changes among plants.

The existence of large, uneven job flows among
plants implies that employment adjustment may affect

some local labor markets disproportion-
ately. If it is more difficult for workers to
find new jobs as job destruction rises in a
local labor market, then uneven job de-
struction will produce higher and more
persistent unemployment than more even
and moderate job destruction would. Dur-
ing recessions, the increase in job flows is
concentrated in certain types of plants—
large, old, and high-wage—that tend to
employ certain types of workers—older,
skilled, and high-wage. Because these
plants are concentrated in particular indus-
tries and geographic regions, the cyclical
effects are worse for some local labor mar-
kets and their workers. In sum, because of
concentration, job destruction could poten-
tially have a different impact on wage
growth and expected unemployment dura-
tion during recessions than it does during
expansions.

Predictably, job flows between indus-
tries are concentrated relative to aggregate
net employment, but notably less concen-
trated than total job flows. About one-half
of all job flows between industries occur in
industries with “small” job flows—like net
employment changes in manufacturing.
The other half of between-industry job
flows occur in industries with moderate
and large job flows. But the magnitudes of
these flows are much smaller than total job
flows in these categories, so the concentra-
tion of job flows between industries greatly

understates total concentration and the full impact of
large, permanent employment changes in plants on
local communities.

Summary of Facts

Gross job flows are large and permanent, occur-
ring unevenly throughout the economy and fluctuat-
ing significantly over the business cycle. This portrait
of gross job flows is essentially the same as what we
reported in earlier research on total flows among
plants, where we concluded that most of these job
flows occur within industries. The new fact here is that
gross job flows between detailed industries exhibit the
same characteristics, by and large. Readers who are
familiar with our earlier work or who want to under-
stand how to reconcile these two results are referred to
the discussion in the Box.
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What we conclude at this point is important: All
meaningful measures of job reallocation are significantly

countercyclical. We report in Haltiwanger and Schuh
(1998) that all of the measures of between-industry job
reallocation that might be trusted for macroeconomic
and policy analysis are closely correlated with total29 Idiosyncratic job reallocation is the employment-weighted

sum of absolute idiosyncratic growth rates:

r̃ t 5 O
e

S Eeit

Et
D ? g̃ eit? .

“Other” job reallocation is the residual

r̂ t 5 rt 2 r̃ t ,

which differs substantially from between-industry reallocation.

30 The idiosyncratic component does not control for the possi-
bility that plants have different sensitivities to transitory industry
effects, which is analogous to the differing sensitivities of industries
to business cycles. This point merits further consideration, but it
was not part of the Abraham and Katz criticism.

31 The idiosyncratic component of between-industry job reallo-
cation controls for the 2-digit industry employment growth rate
common to the 4-digit industries.

Comparison of Old and New Results

Despite some notable differences, between-in-
dustry job flows are very similar to total job flows.
This conclusion contrasts with our earlier research,
which attributed four-fifths of the variation in job
reallocation to reallocation within detailed indus-
tries and categorically ruled out Lilien’s theory.
What explains this apparent contrast? The answer
is that the measures of within-industry and be-
tween-industry job reallocation are not compatible,
conceptually or empirically. We briefly explain why
here but refer the reader to Haltiwanger and Schuh
(1998) for more details.

Originally, Davis and Haltiwanger (1990, 1992)
set out to construct a measure of job reallocation
that abstracts from the criticisms of Abraham and
Katz. Gross job reallocation is conceptually similar
to Lilien’s dispersion measure, except for the unit of
measurement (plants versus industries), and empir-
ically similar with a correlation of 0.49 in the raw
data. (Figure 9 plots smoothed data.) Consequently,
job reallocation may be subject to the Abraham and
Katz criticism as well.

To control for the Abraham and Katz criticism,
Davis and Haltiwanger proposed an adjusted mea-
sure of job reallocation based on the idiosyncratic
component of a plant’s employment growth rate,

g̃eit 5 geit 2 g̃it 2 gt ,

where g is employment growth and

g̃it 5 git 2 gt

is the idiosyncratic component of industry employ-
ment growth.29 Subtracting aggregate growth (gt)
controls for the fact that aggregate employment

changes during recessions are asymmetric, with
short, sharp declines followed by relatively gradual
increases. Subtracting idiosyncratic industry growth
controls for variation in the cyclical sensitivities of
industries.30 If not controlled for, both of these
effects would produce spurious countercyclical job
reallocation.

It is immediately apparent from Figure 10 why
we concluded that job reallocation within indus-
tries accounts for the vast majority of cyclical move-
ments in total reallocation: Idiosyncratic plant-level
job reallocation is very similar to total reallocation
(top panel). In other words, the Abraham and Katz
effects are not very important and employment
restructuring is very countercyclical. Because idio-
syncratic reallocation controls for industry effects,
we interpreted it as “within-industry” reallocation.
Yet between-industry reallocation and its idiosyn-
cratic component are clearly very countercyclical as
well (bottom panel).31

A second look at Figure 10 reveals the sources
of tension in these two conclusions. First, interpret-
ing idiosyncratic reallocation as “within” industries
implies, inappropriately, that “other” reallocation
(total minus idiosyncratic) is “between” industries.
“Other” reallocation is tiny and acyclical, thus a
poor reflection of true between-industry realloca-
tion. Second, idiosyncratic and between-industry
reallocation sum to more than total reallocation, so
the two measures do not form an exact decom-
position of total reallocation into compatible “be-
tween-industry” and “within-industry” components.
The positive covariance between these measures
further implies caution when interpreting the rela-
tionship between them.
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reallocation measures. Furthermore, between-indus-
try job reallocation measures can account for as much
as half of the variation in total job reallocation over the
business cycle. For some reason, both total and be-
tween-industry job reallocation are connected to the
business cycle—as a cause, a consequence, or both.

V. Aggregate Regression Evidence

Although we have established that job realloca-
tion is significantly countercyclical, it remains to be
seen whether it has a significant impact in macroeco-
nomic models and, if so, whether it has any significant
implications for the conduct of government policy. A
complete investigation of these issues clearly goes
well beyond the scope of this article, but we want to
provide some suggestive evidence on the macroeco-
nomic importance of job reallocation that we hope will
stimulate further research.

The sectoral view and the job reallocation data
suggest two primary hypotheses for macroeconomics.
First, job reallocation may affect the natural rate of
unemployment. Second, sector-specific factors may
cause job reallocation (and unemployment) to in-
crease. This section reports the results of two regres-
sion exercises aimed at providing evidence on these

two hypotheses. Our regressions also provide another
useful testing ground for evaluating the relationships
among alternative measures of job reallocation.

To investigate the relationship between job real-
location and the unemployment rate, we estimated
unemployment rate equations based on a simple
Okun’s Law model modified to include various mea-
sures of job reallocation. The estimating equation is

Ut 5 a0 1 a1Ut21 1 a2,0~Yt 2 Y# t! 1 a2,1~Yt21 2 Y# t21!

1 a3Rt 1 a4DEMOGt 1 a5TRENDt , (12)

where Ut is the manufacturing unemployment rate,
(Yt 2 Y# t) is the manufacturing output gap (in logs), Rt

is job reallocation, DEMOGt is a demographic control
defined as the labor force share (in percent) of workers
aged 16 to 24, and TRENDt is a linear time trend.32 The
lags of the unemployment rate and output gap control
for economic factors that may cause serial correlation
in the unemployment rate. Okun’s Law predicts that
a2 5 a2,0 1 a2,1 should be negative, the sectoral view

32 The unemployment rate and output (industrial production)
gap are based on manufacturing data because the job reallocation
data are for manufacturing only. However, the regression results
are virtually the same using total U.S. unemployment and an output
gap based on real GDP.
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predicts that a3 should be positive, and a4 should be
positive because young workers have above-average
unemployment rates.33

Table 5 shows that job reallocation is a significant
determinant of the unemployment rate even after

controlling for conventional explanatory variables. All
variables enter significantly and with the predicted
signs. According to the gross job flow measures, the
impact of job reallocation on the unemployment rate
is roughly twice as large as the impact of the output
gap (sum of current and lagged coefficients) and

33 The model is estimated by ordinary least squares (OLS) even
though the presence of the contemporaneous output gap and
reallocation rate may cause simultaneity bias. Despite this potential
problem, OLS estimation is common in this literature—see the
regressions in Lilien (1982) and Abraham and Katz (1986) for
examples. We estimated the model with a wide range of instrumen-

tal variables (IV) specifications and often found reallocation to
be positive and significant. But the IV estimates were not very
robust across specifications and we could not find one that yielded
significant and correctly signed estimates for all parameters.
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almost as large as the impact
of demographic shifts. Because
Okun’s Law models are some-
times used to infer the natural
rate of unemployment, these
results imply that job reallo-
cation would affect estimates
of the natural rate.

The estimates in Table 5
also confirm our predictions
about the various job reallo-
cation measures. Gross job
flows are more significant
than the Lilien measure, and
both idiosyncratic measures
perform better overall than
the total measures. Results
for the between-industry job
flows are very similar to those
for total job flows—in fact,
they are actually somewhat
better.

To determine whether
sector-specific factors may
cause job reallocation to in-
crease, we look for a relation-
ship between changes in
industries’ relative prices and
reallocation. An appropriate
econometric model for this
is a vector autoregression
(VAR), in which the reallocation equation is

Rt 5 a 1 O
i51

4

~biRt2i 1 giNt2i 1 diFFRt2i 1 fiRPDt2i!,

(13)

where Nt is net employment growth, FFRt is the
federal funds rate (a common measure of monetary
policy), and RPDt is relative price dispersion in output
prices.34 If job reallocation increases when aggregate
demand declines, lags of Nt should be negative and
lags of FFRt positive. If job reallocation—particularly
between industries—increases after relative prices
change among industries, lags of RPDt should be
positive. This latter point does not prove that relative
price dispersion causes reallocation, but if dispersion

does cause reallocation, then this relationship would
appear.

Table 6 shows that relative price dispersion tends
to be the most significant determinant of job realloca-
tion. The positive coefficient on lagged RPDt means
that increases in price dispersion during the preceding
year lead to increases in current job reallocation.
Lagged monetary policy also is a significant determi-
nant of current job reallocation, as indicated by the
positive coefficients on lags of FFRt. Net employment
growth is important only for between-plant realloca-
tion, and reallocation lags are all insignificant. Again,
both types of idiosyncratic reallocation perform better
than total, and between-industry reallocation works as
a good proxy for total between-plant reallocation.

VI. Conclusion

Dynamic market economies undergo tremendous
and continual employment restructuring throughout

34 See Schuh and Triest (1998) for definitions and discussions of
this and related variables. In unreported regressions we find that
dispersion in the relative price of raw materials works essentially
the same way.

Table 5
Okun’s Law Unemployment Rate Regressions
Ut 5 a0 1 a1Ut21 1 a2,0(Yt2Y# t) 1 a2,1(Yt21 2 Y# t21)

1 a3Rt 1 a4DEMOGt 1 a5TRENDt

Independent
Variable

Job Reallocation Measures

None Lilien

Between Plants Between Industries

Total Idiosyncratic Total Idiosyncratic

Ut21 .82** .81** .83** .80** .80** .81**
(.06) (.06) (.06) (.06) (.06) (.06)

(Yt 2 Y# t) 2.39** 2.35** 2.35** 2.34** 2.35** 2.32**
(.02) (.03) (.03) (.03) (.03) (.03)

(Yt21 2 Y# t21) .31** .28** .30** .28** .28** .26**
(.03) (.04) (.03) (.03) (.04) (.04)

Rt .85* .11** .14** .12** .17**
(.44) (.05) (.05) (.05) (.05)

DEMOGt .19** .17** .18** .19** .19** .21**
(.08) (.08) (.08) (.08) (.08) (.08)

TRENDt .016* .016* .017** .018** .018** .020**
(.009) (.009) (.008) (.008) (.008) (.008)

R-squared .9714 .9727 .9734 .9738 .9733 .9748
Q (p-value) .25 .46 .46 .28 .59 .82

Notes: The equation is estimated with ordinary least squares using quarterly data over the period 1972:Q3
to 1993:Q4. U is the manufacturing unemployment rate, YGAP is the industrial production output gap,
R is job reallocation, DEMOG is the labor force share of workers aged 16 to 24, and TREND is a linear
time trend. A constant is included in the estimation but not reported. Standard errors are in parentheses.
** indicates significant at the 5 percent level and * indicates significant at the 10 percent level. Q is the
Ljung-Box statistic for a test of serial correlation in the residuals, and the p-value is the significance level of
the test of the null hypothesis of no serial correlation.
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the business cycle. In U.S. manufacturing, this process
of job reallocation occurs at very high rates and affects
a large fraction of jobs and workers each year. Most
job reallocation represents large, permanent shifts in
labor demand across plants and industries. As a result,
it produces permanent separations of workers from
their jobs and requires them to engage in a costly,
time-consuming search for new jobs. Job reallocation
between detailed industries accounts for about one-
third of all job reallocation, and its time series prop-
erties are generally similar to those of total reallo-
cation.

Job reallocation has important implications for
macroeconomics because it intensifies markedly dur-
ing recessions. After controlling for factors that could
produce a spurious correlation between reallocation
and the business cycle, we find that all meaningful
measures of job reallocation are significantly counter-
cyclical. We also find econometric evidence that job
reallocation may be an important determinant of un-
employment via the natural rate, and that at least one

sector-specific factor—dispersion in relative prices—
may be an important determinant of reallocation, and
hence of some unemployment.

Taken all together, our findings motivate further
development of macroeconomic models that explicitly
incorporate elements of the sectoral view of realloca-
tion and business cycles. Our previous research has
spawned numerous interesting new theories to ex-
plain endogenous job flows and countercyclical job
reallocation in macroeconomic models. However, per-
haps because we did not draw out the evidence on job
reallocation between industries, these theories gener-
ally have not incorporated intersectoral job realloca-
tion. This article provides evidence that these theories
should include both within-sector and between-sector
reallocation.

Furthermore, the strong empirical similarities be-
tween job reallocation occurring between industries
and between plants (total) bode well for testing of
macroeconomic models containing elements of the
sectoral view. Between-industry reallocation data can

Job reallocation has important
implications for macroeconomics.

We find that all meaningful
measures of job reallocation are

significantly countercyclical. We
also find econometric evidence that

job reallocation may be an
important determinant of

unemployment via the natural rate.

be constructed for the entire U.S. economy, can be
extended further back in time, and are available much
more frequently. Each of these possibilities overcomes
serious disadvantages, from a macroeconomic per-
spective, of the manufacturing plant-level reallocation
data from the LRD at the Census Bureau. Between-
industry data appear to be valid for use in estimating
many macroeconomic models, provided one keeps in
mind their notable differences from the between-plant
data.

Finally, we close by pointing out that very little
research or evidence exists on the implications of job

Table 6
Job Reallocation Regressions

Rt 5 a 1 O
i51

4

~biRt2i 1 giNt2i

1 diFFRt2i 1 fiRPDt2i !

Independent
Variable

Job Reallocation Measures

Lilien
(310)

Between Plants Between Industries

Total Idiosyncratic Total Idiosyncratic

R 2.44 .16 .06 .01 2.54
(2.19) (.23) (.24) (.30) (.34)

N 2.23 2.27* 2.42** 2.22 2.17
(.15) (.14) (.14) (.14) (.17)

FFR .13** .03 .07* .07* .08*
(.05) (.04) (.04) (.04) (.04)

RPD .14** .16** .13** .12** .11**
(.06) (.06) (.05) (.06) (.05)

R-squared .60 .55 .62 .52 .42
Q (p-value) .01 .96 .25 .14 .51

Notes: The equation is estimated with ordinary least squares using
seasonally adjusted quarterly data over the period 1973:Q2 to 1993:Q4.
R is job reallocation, N is manufacturing net employment growth, FFR is
the federal funds rate, and RPD is relative price dispersion of industry
output price changes in manufacturing. Parameter estimates are the
sums of the four lagged coefficients with standard errors in parentheses.
Parameters and standard errors in the first column (Lilien) are multiplied by
10. A constant is included in the estimation but not reported. ** indicates
significant at the 5 percent level and * indicates significant at the 10
percent level. Q is the Ljung-Box statistic for a test of serial correlation in
the residuals, and the p-value is the significance level of the test of the null
hypothesis of no serial correlation.

March/April 1999 New England Economic Review 63



reallocation for macroeconomic and microeconomic
government policies. By far, most macroeconomic
analysis of government policy—monetary and fiscal
policy—has been conducted with models that do not
include explicitly the features of the sectoral view. Yet
the theory and empirical evidence on the connections
between job reallocation and the rest of the economy
suggest that the design of optimal government policy
may be affected by the sectoral view. Until macro-
economists develop more complete models with the
sectoral view, however, it is not possible to identify
the implications and recommendations for govern-
ment policy.
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