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THE WORKER DISCIPLINE EFFECT:
A DISAGGREGATIVE ANALYSIS

Francis Green and Thomas E. Weisskopf*

Abstract—We test for the presence of a “worker discipline
effect,” wherein macroeconomic conditions influence worker
effort, and we examine inter-industry variation in its strength.
An employment function analysis is first used to find evidence
of a worker discipline effect in the majority of U.S. 3-digit
manufacturing industries. A factor analysis of industry firm
and labor market characteristics is then used to identify
several underlying factors by which industries can be distin-
guished. We find that the strength of the worker discipline
effect is positively and significantly correlated with the degree
to which industries have “secondary” characteristics.

I. Introduction

HE relationship between macroeconomic

conditions and the rate at which workers
expend effort in production has been studied
from a range of perspectives. While the idea that
unemployment acts as a discipline on workers
affecting their work intensity relates back to
Marx’s concept of the “reserve army of labor”
and his distinction between “labor” and “labor
power,” it has recently been modelled both from
an information-theoretic neoclassical perspective
(Shapiro and Stiglitz, 1984) and from a neo-
Marxian viewpoint (Bowles, 1985).!

In empirical studies this relationship has been
used to help explain the slowdown in U.S. pro-
ductivity growth (Weisskopf, Bowles and Gordon,
1983), the incidence of strikes in the United States
(Schor and Bowles, 1987) and the rise in work
intensity in the United Kingdom in the 1980s
(Schor, 1987). International comparisons suggest
that the effect of unemployment on productivity
varies considerably in importance across coun-
tries, with the effects being strongest where in-
dustrial relations are the most confronta-
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tional—as in the United States (Weisskopf, 1987).
Studies of U.S. manufacturing have suggested
that the effect varies also across industries, being
weaker where unionization and long-term em-
ployment relations are most pronounced (Oster,
1980, and Rebitzer, 1987).

In this paper we undertake further tests for the
existence of a disciplinary effect of unemploy-
ment on work intensity and productivity, and we
investigate how the strength of such a “worker
discipline effect” varies across industries. We ap-
ply the basic employment function framework
utilized by Oster (1980) at a 3-digit level of disag-
gregation, and we deploy a rich set of industry
characteristic data in order to analyze systemati-
cally the relationship between the size of the
worker discipline effect and various industry
characteristics—including, in particular, the ex-
tent to which an industry can be considered
“primary” as opposed to “secondary.”

II. Theory

The argument that unemployment can serve to
discipline workers in such a way as to increase
their work intensity needs to be qualified in order
to obtain a more realistic account of worker moti-
vation in modern economies. While the ultimate
threat of dismissal is never completely absent,
alternative negative sanctions are frequently ap-
plied—such as the withholding of wage increases,
denial of promotion, imposition of fines, or some-
times demotion to less skilled jobs. Workers may
also be motivated to work hard by means of
various positive incentives, such as regular wage
and benefit increases, favorable working condi-
tions, and /or a corporate ideology that promotes
high worker morale and calls forth loyalty to the
company’s aims. To examine the ways in which
unemployment may affect work intensity and la-
bor productivity, we begin by formulating a sim-
ple model.

Let a firm’s production function be

Q=f(K,L) f1<’ fL>0 (1)

with the usual notation except that L refers to
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“effective labor” measured in efficiency units. We
define work intensity, the average effective labor
input per hour of labor employed, as

(2)

where X is the negative sanction against shirking
arising from the possibility of job loss, Y is a set
of variables representing other negative sanctions
against shirking, Z represents the array of posi-
tive incentives for greater work effort, and H is
the number of labor-hours employed. The overall
rate of unemployment is likely to affect work
intensity through its impact on X, in a way that
differs according to certain aspects of the firm’s
work environment.”? Drawing on recent “effort
regulation” models (Rebitzer, 1987; Bowles,
1985), we may write

X =X(PC,PD,W*)  Xpc, Xpp, Xypo > 0

(3)

where PC is the probability of being caught if a
worker shirks, PD is the probability of being
dismissed if so caught, and W* is the cost associ-
ated with job loss. PC can be expressed as fol-
lows:

PC =PC(S,T) PCg>0;PC;S0  (4)

where § is the ratio of supervisors to production
workers, and T represents the complexity of the
technology being used. (Whether more complex
technology implies ceteris paribus a higher or
lower probability of being caught shirking is im-
material to our subsequent analysis). PD is ana-
lyzed as

PD =PD(E,R)  PDg, PDy <0 (5)

where E represents the costs associated with
finding and training a replacement for a dis-
missed worker, and R captures the ability of
workers individually or collectively to resist dis-
missal by imposing further costs on the employer.
Standard search theory implies that

E=EWU) E,<0 (6)

where U is the unemployment rate. Finally, as-
suming a single-period framework, the cost of job

2 We see no reason to hypothesize that either Y or Z is
systematically influenced by the rate of unemployment.
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loss to a worker is given by
W*=W-r(UW*-[1-r(U)]B

ry <0, W*>B (7)
where W is the worker’s present real wage, W* is
the alternative real wage if the worker is hired by
another employer, r is the probability of being so
hired, and B is the real welfare benefits received
when unemployed (assumed to be less than the
alternative real wage). Combining equations (2)
through (7) we obtain the impact of unemploy-
ment on work intensity:*

dh/dU = hy| Xpp PDgEy

—Xy-ry(W° _B)]' (8)
It follows from the signs of the relevant partial
derivatives (and W* > B) that dh/dU is unam-
biguously positive whenever s, > 0, but the mag-
nitude of the effect depends on the magnitudes of
the partial derivatives and (W* — B).

The recent theoretical literature on worker
motivation and effort regulation is divided on a
critical issue: whether the worker discipline effect
plays a more important role in primary or sec-
ondary sector industries. On the one hand, Bulow
and Summers (1986) have developed a theory of
dual labor markets based upon the premise that
only in the primary sector is monitoring of labor
costly and difficult; in the secondary sector work-
ers’ effort is perfectly observed and workers are
indifferent between employment and unemploy-
ment. Bulow and Summers are assuming (in our
notation) that in the secondary sector PC = PD
= 1and W* = 0, for any U, so that dh/dU = 0;
their approach implies that in the primary sector
dh/dU is positive and significant.

In sharp contrast, Edwards (1979) has argued
that in the primary sector work effort is elicited
mainly by the positive motivation associated with

* We assume that supervision intensity, technology, and the
ability to resist dismissal change only slowly and not with the
business cycle; hence dS/dU = dT/dU = dR/dU = 0. We
also assume that the real wage W is not affected by short-run
variation in the rate of unemployment U. In some effort-reg-
ulation models firms have been assumed to adjust W in
response to changes in U, in such a way that low unemploy-
ment equilibria are associated with high wages and high work
intensity. We believe, however, that cyclical variations in
unemployment are largely disequilibrium phenomena and that
wages, for institutional reasons, vary little over the cycle;
indeed, Akerlof and Yellen (1985) have provided theoretical
support for this presumption. In any event, as Rebitzer (1987,
footnote 7) argues, conclusions about the relative magnitude
of the worker discipline effect in different industries are not
altered by the assumption that dW/dU = 0.
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“bureaucratic control,” so that the threat of dis-
missal is used much less frequently than in the
secondary sector. Edwards’ analysis implies (in
our notation) that in the primary sector A, is
higher, and & and dh/dU are lower, than in the
secondary sector. So too, with Akerlof (1982),
whose conception of labor market duality is based
not on employer use of the dismissal threat but
on worker motivation to donate collective work
effort above the required minimum in return for
the gift of wage premia in the primary sector.*
Unlike Edwards and Akerlof, Rebitzer (1987)
models worker motivation exclusively within the
framework of the threat of dismissal; but he also
reaches the conclusion that primary sector indus-
tries (as the locus of long-term employment rela-
tions) will tend to have lower values of A, and
dh/dU than secondary sector industries.’

In the following section we will use our empiri-
cal estimates of the size of dh/dU in different
types of industries to shed light on the applicabil-
ity of the analyses of Bulow and Summers, on the
one hand, and Edwards, Akerlof and Rebitzer,
on the other, to the U.S. manufacturing sector.

III. Empirical Analysis

(a) Worker Discipline Effects

In order to investigate how the impact of un-
employment on work intensity and productivity
varies in magnitude across industries and sectors,
we begin by estimating that magnitude for each
industry, using a conventional employment func-

* A parallel analysis by Williamson et al. (1975) examines the
advantages of “consummate cooperation,” described as “an
affirmative job attitude—to include the use of judgment,
filling gaps, and taking initiative in an instrumental way,” (p.
266), when jobs are idiosyncratic, as they are most likely to be
in_the primary sector.

3 Rebitzer argues that dh/dU is lower in the primary than
in the secondary sector because (i) PD (the probability of
dismissal) is less affected by unemployment—since the
grievance and arbitration procedures negotiated by unions
diminish the impact of changes in replacement cost on the
probability of dismissal and/or the costs of reneging on
implicit contracts make it unwise to raise the rate of dismissal
when unemployment is high (Lazear, 1981); and (ii) W* (the
cost of job loss) is higher, and X},.y+« is negative, so X+ is
lower. Rebitzer assumes somewhat unrealistically that W¢
(the alternative real wage) and B (real unemployment bene-
fits) are invariant across sectors; although it seems likely that
(W% — B) would be greater in the primary than in the sec-
ondary sector, it also seems unlikely that this effect could
outweigh the other factors implying a lower dh/dU in the
primary sector.
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tion framework.% Assuming cost minimisation and
a log-linear specification for the production func-
tion (1) and adding terms in time (¢) to capture
trend labor-saving technical progress, we obtain
the equation for desired labor hours H*:

log H* =ay,+a,logQ, + a,log K, + a5t
+ a,t* —logh,.

©)
Assuming a constant speed of adjustment (s)
from actual to desired labor-hours, and, on the
basis of (8), replacing work intensity 4 with the
unemployment rate U, we obtain the estimating
employment function:

log H, = b, + b, log Q, + b, log K, + bst

+ b,t? + bslog U, + bglog H,_,.
(10)

From the estimated coefficients we can derive an
estimate of the speed of adjustment s and a
measure of the magnitude of the worker disci-
pline effect (labelled WD) as follows:

s =(1-b)
and
WD =dlog h/dlogU = —bs/s.

Equation (10) was estimated for each of the
143 3-digit U.S. manufacturing industries, using
annual data from 1958 to 1981.7 The estimates
were repeated using an alternative measure of
labor market slack—the mean level of unemploy-
ment duration for job losers UD—instead of U,
since it is possible that this measure more closely
captures the probability of a job loser getting
rehired within a given period of time.® Since our

® Qur approach follows broadly the same methodology as
Oster (1980), but it differs in being more disaggregated, in
covering a more recent period and in utilizing a richer set of
in7dustry characteristics in the second stage of the analysis.

If (10) were estimated at an aggregate level, it might be
argued that the unemployment coefficient bs would reflect
cyclical labor hoarding in response to cyclical variations in
demand conditions, to the extent that this was not already
captured in the coefficient by through the modelling of the
lagged adjustment of actual to desired labor hours. Note that
any such effect would bias downward the absolute magnitude
of the estimated worker discipline effect. The greater the level
of disaggregation, however, the less is the linkage between
industry demand conditions and aggregate unemployment;
thus there is little reason to believe that for 3-digit manufac-
turing industries the estimate of bs will be seriously contami-
nated by cyclical demand effects.

We tried as further alternatives to the overall civilian
unemployment rate the unemployment rate for experienced
workers, and the unemployment rate including the armed
forces; but these made no notable difference to the results.
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TaBLE 1.—FREQUENCY OF PosiTIVE WORKER DiscIPLINE EFFECTS

Measure of Labor Market Slack

Unemployment Unemployment

Industries with Positive Rate Duration
Worker Discipline Effects No. Percent No. Percent
All such cases 124 87 119 83
Cases statistically

significant at 20% 109 76 97 68
Cases statistically

significant at 5% 79 55 63 44

Data Sources: see appendix A.

main objective at this stage was to compare the
worker discipline effect in different industries,
rather than to obtain the best possible specifica-
tion for the hours equation in any one industry,
the same specification (9) was imposed, after some
experimentation, on all 143 industries.’ The co-
efficient estimates for b, b,, b,, b5 and b, ranged
over values broadly similar to those normally
obtained with employment functions, and, as
usual, the estimated equation generally gave a
good explanation of industry labor-hours.'°

The results of greater interest here are summa-
rized in table 1, which focuses on the estimation
of the magnitude of the worker discipline effect
(WD). The evidence in the first row of the table
shows that in the vast majority of industries the
estimate of WD is of the expected sign, irrespec-
tive of which measure of labor market slack is
used. The second and third rows provide evi-

o Specification changes such as the omission of t? or K or
the inclusion of lagged Q were tried; these made little differ-
ence to the estimates of the unemployment coefficient, thus
improving confidence in using the same specification for all
industries. Since there was some evidence of autocorre-
lated disturbances in some of the industry regressions, we
used a maximum likelihood procedure based on Beach and
MacKinnon (1978), assuming an AR(1) disturbance process,
to produce consistent estimates (Johnston, 1984, pp. 362-368);
again, the same methodology was used in all industries to help
ensure comparability.

As an example of an industry showing a strong worker
discipline effect, the estimated equation for SIC 399 (with
t-statistics in parentheses) was

logH, = 3.66 + 043 logQ, + 0.32 log K,
(1.72)  (3.45) (0.91)
— 0.065 ¢ + 0.0013¢%2 — 0.18 log U
(147)  (1.80)  (444)

+ 0.16 log H,_; (adjusted R? = 0.989)
(1.24) (D — W statistic = 1.99).

The full set of industry-level regression results is available in a
separate appendix obtainable from the authors.

dence of the frequency with which the estimates
of WD are both of the expected sign and statisti-
cally significant.!!

Taken together, the 3-digit-industry-level re-
sults summarized in table 1 provide considerable
empirical support for the relevance to U.S. indus-
try of effort-regulation models in which the rate
of unemployment has a positive effect on work
intensity and labor productivity.'> Such an effect
does not, however, appear to characterize all
industries. In the next section we will consider
empirical evidence on the applicability of the

U1 The significance levels of worker discipline effects summa-
rized in table 1 are based on the r-statistics for the industry
regression coefficient estimates of bs. Strictly speaking, one
ought to adjust this test to take into account the role of bg in
the determination of the full worker discipline effect; but
since we are not concerned with a precise statistical inference
in any one particular industry there was no need to make this
adjustment in the present context. We applied one-tailed
tests, since our hypothesis is for a positive worker discipline
effect. In a very few cases (3 out of 143 for the unemployment
rate regressions, 2 out of 143 for the unemployment duration
regressions) the coefficient was of the “wrong” sign and
significant at 5%. We find it more reasonable to interpret
these few cases as statistical outliers than as instances in
which low unemployment actually leads to high work inten-
sity; the latter is a theoretical possibility in effort-regulation
models only if wages are assumed—quite unrealistically—to
be continuously adjusted to their optimal level in response to
changes in labor market conditions.

2t might be counter-argued that estimates of a negative b5
are merely attributable to adverse selection, in that rising
unemployment allows firms to lay off the least productive
workers in their work force. If so, one would expect that the
strength of what we have interpreted as the worker discipline
effect would tend to be highest in industries for which the
unemployment rate U was most strongly negatively associated
with annual industry employment growth. To test for this
possibility we computed the cross-industry correlation of (1)
the estimated worker discipline effect WD with (2) the intra-
industry correlation of U with employment growth; a negative
cross-industry correlation would support the counter-argu-
ment. In fact, the resulting correlation coefficient was in-
significant even at the 20% level.
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TABLE 2.—FACTOR ANALYSIS OF INDUSTRY CHARACTERISTICS
NORMALIZED LOADINGS OF EACH VARIABLE ON FOUR FACTORS
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Factors

Variables 1 2 3 4
Firm and Market Structure Characteristics
Concentration Ratio 782 -.11 .14 —-.12
Production Workers

Per Establishment 622 —.00 -.12 .02
% Production Workers

in Multi-Unit Firms .692 -.07 17 22
Capital-Labor Ratio .26 15 13 852
Energy—-Labor Ratio 15 11 .09 822
Advertising Intensity .20 —-.08 -.12 -.08
% Government Purchases .06 -.07 48 -.17
% Import Competition 12 —.44 .06 —.04
Labor Relations and Job Characteristics
% Union Coverage .62° 11 —.04 14
Quit Rate 602 -.01 — .48 -.29
Layoff Rate 15 .01 -.02 -.33
General Educational

Development .14 .16 .89 .14
Specific Vocational

Preparation .03 .04 817 .30
Physical Demands of Job 15 .842 13 15
Adverse Environmental .

Conditions 10 43 -.19 .26
Occupational Injury

and Illness Rate 04 792 -.13 -.20
% Female Workers 31 -.79° -.30 -.23
% Workers in South 05 -.07 -.34 -.17
Real Wage Level 662 37 45 39
Real Wage Growth 48 47 -.12 38
% Non-production Workers .08 .01 572 12
Growth of Non-production

Worker % .06 -22 .04 .00

Data Sources: See appendix A.

Note: Interpretation of Factors: (1) PRIMARY; (2) PHYSICAL; (3) SKILLED; (4) MECHANIZED.

“ Denotes factor loading > .50

worker discipline effect to different types of in-
dustries.

(b) Industry Characteristics

To carry out an inter-industry analysis of the
relationship between the size of the worker disci-
pline effect and various industry characteristics,
we need quantitative estimates of a variety of
characteristics. Table 2 lists characteristics for
which we have been able to obtain point esti-
mates for 100 3-digit U.S. manufacturing indus-
tries. The industry characteristics are grouped
into two categories: those associated with the
types of firms and product markets prevalent in
an industry, and those associated with the pre-
dominant labor relations and types of jobs in the

industry.”* There is a high degree of correlation
among many of these variables, so it is virtually
impossible to distinguish statistically the separate
relationship of each of them with the strength of
worker discipline effects. We therefore conducted
a factor analysis to describe the industry charac-
teristic data set in an economical fashion and to
isolate a small number of identifiable underlying
factors.

13 We are extremely grateful to David Howell for providing
us with his figures for the first 18 industry characteristics listed
in table 2. In basing our subsequent analysis on point esti-
mates for these industry characteristic variables, we are as-
suming (reasonably) that the values of the variables have not
varied so much over the time period 1958-81 as to alter
significantly the ordering of industries with respect to the
characteristics.
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Table 2 presents the results of our analysis,
“which isolated four distinct factors.'* The first
factor is identified as PRIMARY because it is
highly positively correlated with characteristics
normally associated with the primary sector of
the economy: large firm size, concentrated prod-
uct markets, high wages and high union coverage.
Appropriately, this factor is negatively correlated
with the quit rate—a key indicator of secondary
sector status. The second factor is labelled
PHYSICAL because it is most strongly associated
with two variables reflecting the physical de-
mands of a job; industries with a high score (e.g.,
logging camps, blast furnaces) tend to have a
large proportion of jobs requiring heavy physical
activity and /or suffering from unusually high in-
jury and illness rates. Not surprisingly, the pro-
portion of female workers loads strongly and neg-
atively on this second factor. The third factor—
SKILLED—is strongly associated with variables
reflecting job skill requirements, such as indexes
of the level of general educational development
and the level of specific vocational preparation
associated with jobs,'> as well as the proportion
of non-production workers in the labor force and
the real wage level. The fourth factor—MECHA-
NIZED—is strongly positively correlated with
characteristics associated with a highly mecha-
nized production process, such as high energy use
and high capital intensity.'¢

4 We utilized the principal axis factor solution discussed by
Harman (1976, chapter 8); applying the standard criterion of
retaining a number of factors equal to the number of principal
components whose eigenvalues are greater than one (Harman,
p- 263), we isolated initially 6 factors which together explained
67.1% of the variance in the 22 industry characteristics. We
then dropped the last two factors because their eigenvalues
fell below one when the factor analysis was completed. The
results reported in table 2 are normalized loadings based on
an orthogonal rotation of the factor matrix by means of the
varimax method discussed by Harman (1976, chapter 13); the
four rotated factors explained 16.1%, 12.9%, 13.0% and 10.8%
of the overall variance in industry characteristics, respectively.

> The general education development (GED) index mea-
sures the reasoning and the mathematical and language devel-
opment required for jobs prevalent in each industry; the
specific vocational preparation (SVP) index measures the time
required to train for particular occupations. This SVP index
appears to reflect a considerable element of general skills as
well as firm-specific training, and it is highly correlated with
the GED index; thus it appears that our SKILLED factor
captures primarily general rather than firm-specific skills.

16 Qur factor analysis results differ from the results of many
other efforts to apply factor-analytic methods to distinguish
between primary and secondary industries (e.g., Dickens and
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TABLE 3.—RANK CORRELATIONS OF WORKER DISCIPLINE
EFrFeCTs WITH INDUSTRY CHARACTERISTICS

Measure of Labor Market Slack
Unemployment Unemployment

Industry Characteristics Rate Duration
Factors
PRIMARY -.292 -.217
PHYSICAL +.272 +.322
SKILLED +.03 +.08
MECHANIZED +.01 +.04
Variables
Concentration Ratio —.238 -.202
% Union Coverage —.242 —.232
Real Wage Level —-.17° -.08
.Quit Rate +.18° +.12
Physical Demands of Job +.262 +.282
% Female Workers -.03 -.10
General Education
Development -.05 +.02
Specific Vocational
Preparation +.04 +.06
Capital-Labor Ratio -.05 +.03

? Significant at 5% (r > .197).
Significant at 10% (r > .165).

(c) Cross-Industry Variation of Worker
Discipline Effects

Table 3 displays the rank correlation coeffi-
cients of each of our two measures of the strength
of the worker discipline effect with our four un-
derlying factors and with some of the specific
industry characteristic variables from which the
factors were extracted.!”

The size of the worker discipline effect, using
either measure of WD, is very significantly nega-
tively correlated with the PRIMARY factor; this
supports the hypothesis that negative sanctions
are likely to be most effective and most widely
employed in secondary industries. Further con-
firmation is provided by examination of the corre-
lations with specific industry characteristics, which
show that the size of the worker discipline effect
is negatively correlated with such indicators of

Katz, 1987) in that we have isolated more than one key
dimension of industry characteristics; it is for this reason that
we have identified separate SKILLED and MECHANIZED
factors, which are closely associated with variables that in
other analyses tend to be associated with a PRIMARY-type
factor.

7 We also calculated product moment correlations corre-
sponding to each rank correlation presented in table 3; while
these showed different degrees of correlation, they described
an overall picture much the same as did the rank correlations
discussed in the text.
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TaBLE 4.—IMPACT OF WORKER DISCIPLINE
IN PRIMARY AND SECONDARY INDUSTRIES
ELASTICITIES OF WORK INTENSITY WITH
RESPECT TO WORKER DISCIPLINE

Measure of Labor Market Slack

Unemployment  Unemployment
Industries Rate Duration
10 most primary? +6.1% +5.0%
80 in the middle +12.3% +7.4%
10 most secondary® +18.6% +12.9%
“Most Primary Industries (in order of scores on first factor):
Cigarettes
Flat Glass

Motor Vehicles and Equipment
Tires and Inner Tubes
Metal Cans, Shipping Containers
Primary Nonferrous Metals
Blast Furnaces, Basic Steel Products
Engines and Turbines
Railroad Equipment
Glass, Pressed or Blown
"Most Secondary Industries (in order of scores on first factor):
Wood Containers
Metal Services (n.e.c.)
Misc. Wood Products
Women’s Outer Wear
Partitions and Fixtures
Misc. Plastics Products
Children’s Outer Wear
Household Furniture
Misc. Primary Metal Products
Logging Camps

primary sector status as product market concen-
tration ratio, union coverage and the real wage
level, and positively correlated with a key indica-
tor of secondary status; the quit rate.

To illustrate the orders of magnitude involved
with the worker discipline effect we split the
sample of 100 industries into three segments ac-
cording to their scores on the PRIMARY factor
—distinguishing the ten “most primary,” the ten
“most secondary,” and the remaining industries
in between. Table 4 displays for each of these
three segments the simple average of the size of
the estimated worker discipline effects. In the top
(most primary) segment the worker discipline ef-
fect is relatively small, though positive; in the
bottom (most secondary) segment it is much
larger. On these estimates, if the unemployment
rate rose by 50%, work intensity would rise by
just over 9% in a typical “most secondary” indus-
try but by only 3% in a typical “most primary”
industry.

Returning to the results in table 3, we find that
the size of the worker discipline effect is very
significantly positively correlated with the PHYSI-
CAL factor. This is further confirmed by the
positive correlations with the industry character-
istic, “physical demands of job.” Note that the
size of the worker discipline effect is not signifi-
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cantly correlated with percentage of female work-
ers, even though this latter industry characteristic
loads significantly (negatively) onto the PHYSI-
CAL factor. Thus it is really the physical environ-
ment of jobs, and not the composition of the
labor force, which is at issue here. Moreover, the
orthogonality of factors means that we can not
interpret the PHYSICAL factor in terms of tradi-
tional primary/secondary distinctions.

We did not initially hypothesize that the mag-
nitude of worker discipline effects would be posi-
tively associated with the extent to which jobs are
physically demanding. To explain our findings in
this regard one might suggest that positive means
of worker motivation are most successfully em-
ployed in situations where working conditions are
relatively favorable and comfortable; and one
might argue that jobs involving hard physical
work, prone to injury, and carried out under
generally adverse environmental conditions,
would inhibit the development of loyalty to the
enterprise, so that the employers would be more
likely to rely on negative sanctions (and hence the
WD effect) to elicit greater effort on the job. Such
a conjecture is consistent with our results, but
firm conclusions in this area must await further
research.

Our findings show no significant correlations of
the size of the worker discipline effect with either
the SKILLED or the MECHANIZED factor, nor
with any of the industry characteristic variables
with which these factors are closely associated.
The result in the case of the SKILLED factor
might at first appear surprising. One would ex-
pect the size of the WD effect to be negatively
correlated with this factor insofar as employers
are likely to use positive rather than negative
motivation strategies with highly-skilled workers
and, in cases where the threat of job loss is
nonetheless used, the probability of dismissal is
likely to be lessened by the greater cost to the
employer of replacing more highly-skilled work-
ers. One would expect an opposite (positive) cor-
relation, however, insofar as the threat of job loss
is invoked and a highly-skilled worker finds the
possibility of unemployment all the more threat-
ening because of a relatively high cost of job loss
when dismissed. Our findings raise the possibility
that these two hypothesized effects simply tend to
offset one another, leaving no significant correla-
tion between the size of the WD effect and the
SKILLED factor.
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IV. Conclusion

Employers in general have a spectrum of
worker motivation strategies to choose from,
ranging from positive incentives associated with
real wage growth, promotion and better working
conditions to negative sanctions associated with
the threat of dismissal if workers are caught
shirking. Our empirical analysis of U.S. manufac-
turing industries has provided new evidence for
the role of the threat of dismissal as a worker
discipline device. In applying models of worker
discipline at the 3-digit-industry level of disaggre-
gation for the first time, we have strengthened
the conclusions of previous studies that have
highlighted the use of negative sanctions associ-
ated with unemployment to elicit greater work
intensity and productivity in U.S. workplaces.

We have also found strong evidence that the
use of the threat of dismissal as a worker disci-
pline device is more prevalent in some U.S. in-
dustries than in others. Specifically, our results
suggest that worker discipline effects tend to be
strongest in industries characterized by low labor
force unionization, low product market concen-
tration, and other indicators of secondary sector
status. Our findings are consistent with the analy-
ses of Edwards (1979), Akerlof (1982) and
Rebitzer (1987), which imply that the responsive-
ness of work intensity to changes in the dismissal
threat is likely to be relatively low in primary
sector industries; the findings are quite inconsis-
tent with Bulow and Summers’ (1986) assumption
that efficiency-wage strategies operate only in the
primary sector.

APPENDIX A
Data Sources

(a) Table I

Q, real manufacturing gross output, and H, total hours
worked by production workers, were derived from an OECD
datatape, “MICRODATA,” which contains 4-digit industry
data from the Annual Survey of Manufacturers and corre-
sponding (unpublished) deflators from the Bureau of Eco-
nomic Analysis. Q was calculated as the deflated value of
shipments plus net change in inventories; both Q and H were
aggregated from the 4-digit to the 3-digit level for the pur-
poses of our study. K, real capital stock, was obtained at the
3-digit level from a tape prepared by the Office of Business
Analysis of the U.S. Department of Commerce. Industries are
classified according to SIC 1972.

U, the overall civilian unemployment rate, was obtained
from the Economic Report of the President (1988). Our UD
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estimates are for job losers only and for completed spells of
unemployment, adjusted to treat spells separated by labor
force withdrawals as single episodes, as discussed in Schor
and Bowles (1987, pp. 585-586); we are grateful to these
authors for providing these data. Over the period 1958-81,
the correlation coefficient between U and UD was 0.74.

(b) Table 2

The real wage level, real wage growth, percentage of non-
production workers, and growth of non-production workers in
each industry (average values over the period 1958-81) were
calculated from the relevant annual data on the OECD MI-
CRODATA tape. The other 18 variables apply to 1972 (or
nearby years) and are taken from Howell (1982), which may
be consulted for details on sources and methods.
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