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Long-run wage and earnings losses

of displaced workers

Roger White

Department of Economics, Franklin and Marshall College, Lancaster,

PA 17603, USA

E-mail: roger.white@fandm.edu

Displacement-related losses are estimated using National Longitudinal

Survey of Youth data that span the years 1979–2000. The typical displaced

worker faces losses of $34 065 during the period 4 years prior through

5 years following displacement. Proportionally, this represents a 10.8%

loss compared to earnings of similar nondisplaced workers over the period.

Considerable variation in losses is reported across worker types. Union,

male and more mature workers suffer greater losses, respectively, than do

their nonunion, female and younger counterparts. College graduates and

high school dropouts are found to suffer lower losses compared to high

school diploma holders and those who completed some college.

I. Introduction

More than four decades have passed since the

Trade Expansion Act of 1962 established the Trade

Adjustment Assistance (TAA) programme. The TAA

Reform Act of 2002 extended traditional TAA,

consolidated the North American Free Trade

Agreement–TTA (NAFTA-TTA) programme into

the TAA programme and established a wage insur-

ance programme dubbed alternative TAA. These

programmes are designed to aid displaced workers

and, while studies of long-run displacement-related

wage and earnings losses have identified significant

losses, potential heterogeneity in losses across worker

types has received scant attention. This research fills

the associated void within the literature. Using

National Longitudinal Survey of Youth (NLSY79)

data, we quantify displacement-related losses and

investigate the time paths of losses for the full sample

of workers and for several worker types. A finding of

heterogeneity in the timing, duration and magnitude

of losses across worker types would provide valuable

information that may aid future policy formulation.
Prior research, employing various data sources,

identifies the loss of firm- or industry-specific human

capital and characteristics such as age, gender,

pre-displacement tenure/experience and educational

attainment as influencing losses. Using Displaced

Worker Survey (DWS) data, Neal (1995) and

Addison and Portugal (1989) documented wage

losses associated with industry and/or occupation

switching. Farber (2005) found earnings losses

following displacement regardless of education level

with more-tenured workers suffering greater losses

than comparable less-tenured workers. Podgursky

and Swaim (1987) reported greater median earnings

losses for blue-collar and, as opposed to, white-collar

workers. Kletzer and Fairlie (2003), employing

NLSY79 (United States Bureau of Labour Statistics

(BLS), 2002) data, reported younger displaced work-

ers face earnings losses, which when coupled with the

earnings growth witnessed by their nondisplaced

peers, increase earnings gaps.
Regarding the timing of losses, prior to displace-

ment a divergence is seen between the real wages

of workers that are subsequently displaced and

wages of other workers (Blanchflower, 1991 (Great

Britain data); Ruhm, 1991 (Panel Study of Income

Dynamics (PSID) data); Jacobson et al., 1993 (State

of Pennsylvania data); de La Rica, 1995 (DWS data);
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Kletzer and Fairlie, 2003 (NLSY79 data)).

Immediately following displacement, workers face

substantial losses. Examining DWS data, Carrington
and Azad (1994) and Kletzer (2001) reported weekly

earnings losses, once re-employed, of 13%. Farber

(1993) reported losses of 9%. As only about one-half
of displaced workers are re-employed by the DWS

survey date, losses may be understated (Hall and

Pencaval, 1993). Earnings are found to remain below
expected levels for many years. Examining PSID

data, Ruhm (1987) and Stevens (1997) reported losses

4 or more years after displacement. Similarly,
Jacobson et al. (1993) reported earnings 25% below

expected levels 5 years after displacement, and

estimate long-run earnings losses to be approximately

$50 000.
The longitudinal nature of the NLSY79 permits

estimation of aggregate monetary losses and exam-

ination of the associated time paths of such losses.
The data employed here include workers 18–44 years

of age, thus encompassing a large portion of the

workers’ prime earning years. Kletzer and Fairlie

(2003), the only prior work to examine heterogeneity
in long-run losses, used NLSY79 data to examine

losses of young male and female workers during the

1983–94 period. Using a lengthier time frame
(1979–2000), we employ NLSY79 data to estimate

comprehensive displacement-related losses for all

workers and for a wider variety of worker types
defined by union affiliation, age, gender and level of

educational attainment.

II. Empirical Specification

To quantify the wage losses of displaced workers, we

follow Jacobson et al. (1993) by modelling losses as

the difference between observed wages given that
worker i will/has experience/experienced a displace-

ment and the expected wages of a comparable

nondisplaced worker. Equation 1 illustrates the
estimated loss for displaced worker i at time t.

Eðwit Dis ¼ 1, Iis�pÞ � Eðwit

�� ��Div ¼ 0 8v, Iis�pÞ ð1Þ

Here Iis�p is an information set containing worker-
specific earnings determinants regardless of whether

worker i was displaced. The variable p is assumed

to be a sufficiently lengthy period of time such that
the events leading to displacement have yet to begin.

Within the information set are observable determi-

nants of the wage rate such as age, gender,
race, ethnicity, job tenure, education, union affilia-

tion as well as nonobservable characteristics.

The time-invariant and time-varying characteristics

of the worker along with exogenous factors permit

the wage components of Equation 1 to be rewritten

more formally.

wit ¼ �i þ ���t þ ���it þ
X

�kD
k
it þ "it ð2Þ

The hourly wage rate is given as wit. A vector of

individual-specific fixed effects coefficients, �i, cap-
tures time-invariant differences across workers.

Allowing for variation in losses over time, a set of

year dummy variables, �t, is included. Time-varying

worker-specific attributes are included in the

vector �it. The set of dummy variables, Dk
it, represents

the event of displacement and �kmeasures the effect of

displacement in the years prior to or following

displacement. Specifically, Dk
it ¼ 1 if worker i

was displaced k years prior to or since year t and

Dk
it ¼ 0 if worker iwas not displaced during the period.

The error term is assumed to be mean 0, of constant

variance, and uncorrelated across individuals and

time. Substituting Equation 2 into Equation 1 yields:

E �i þ ���t þ ���it þ
X

�kD
k
it þ "it Ditj ¼ 1 8v, Iis�p

� �

� E �i þ ���t þ ���it þ
X

�kD
k
it þ "it Div ¼ 0, Iis�p

��� �

ð3Þ

As Div¼ 0, Equation 3 reduces to
P
�kD

k
it.

Decomposition of this summation yields a measure

of the wage loss during each k year prior to or since

displacement.
Analysed time-varying characteristics include age

(in years), tenure (in weeks), and union affiliation

(equal to 1 if the worker’s wages are set by collective

bargaining; 0 otherwise). Squared values of age

and tenure capture potential nonlinearity. Thus,

Equation 2 can be rewritten as follows:

ln REAL WAGEit

¼ �i þ ���t þ �1AGEit þ �2AGE2
it

þ �3TENUREit þ �4TENURE2
it

þ �5UNIONit þ ���t þ �1D
�5
it þ �2D

�4
it

þ �3D
�3
it þ �4D

�2
it þ �5D

�1
it þ �6D

0
it þ �7D

1
it

þ �8D
2
it þ �9D

3
it þ �10D

4
it þ �11D

5
it þ �12D

6
it

þ �13D
7
it þ �14D

8
it þ �15D

9
it þ �16D

10
it þ "it ð4Þ

In the analysis to follow, to consider the existence

of and examine the magnitude and timing of potential

displacement-related wage losses, we estimate

Equation 4 for the full sample of worker observations

and for each worker type. The coefficients on the Dk
it
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variables measure the percentage difference between

wages of displaced workers and wages of workers

who are not displaced, all else equal. We employ a

16-year window (5 years prior to displacement

through 10 years following displacement) to measure

losses. The individual fixed effect coefficient,

�i, represents time-invariant characteristics of

worker i. The functional form of Equation 4 is

semi-logarithmic. Each coefficient represents the

percentage change in the real wage rate given a one-

unit change in the corresponding independent vari-

able, all else constant. To examine the impact of

displacement on earnings, an alternative version of

Equation 4 is estimated where real annual earnings

serves as the dependent variable.

III. Data

The longitudinal design of the NLSY79 makes it

particularly well suited for measuring wage and

earnings losses. NLSY79 respondents recall their

labour market experiences since the last survey in

which they participated – usually a 1- or 2-year period.

If a worker is separated from a job due to either a

‘layoff’ or ‘plant closing’, the worker is classified as

displaced.1 Workers who did not change jobs or who

left a job voluntarily or for any other involuntary

reason are classified as nondisplaced. Similarly, work-

ers who returned to the job from which they were

separated are classified as nondisplaced. This permits

construction of a nondisplaced control group to which

displaced workers can be compared to quantify

displacement-related wage and earnings losses.
To ameliorate the influence of outlying or mis-

reported values, we remove observations reporting

real hourly wages below $3 or above $500 and

observations reporting real annual earnings below

$3900 or nominal annual earnings above $95 000.2

For this same reason, we remove observations

listing 51 year of education. To exclude workers

without strong labour force attachments, observa-

tions indicating school enrolment or military enlist-

ment or that report 25 or fewer hours worked in a

typical week were excluded. To avoid inclusion of

seasonal displacements, we remove observations

reporting employment in or displacement from the

construction or agricultural industries.

Although the NLSY79 has been conducted bien-

nially since 1994, observations for 1995, 1997 and

1999 have been constructed based on responses to the

1994, 1996, 1998 and 2000 surveys. Each survey lists

responses for up to five jobs and, based on reported

values for job tenure and weeks of unemployment, we

have identified if the worker was employed and, if so,

the job held during the survey week for the year

during which no survey was conducted. Once this job

was determined, each observation was classified as

having been displaced or not and values for real

hourly wage rates and real annual earnings were

constructed. The result is a final dataset consisting of

33 606 worker year observations spanning the period

from 1979–2000.
Table 1 reports descriptive statistics. As displace-

ment incidence, wages and earnings vary across

worker types, displacement-related monetary losses

may also vary. We see the displacement rate for male

workers, 6.4%, is higher than that of female workers,

5%. The rate for the youngest worker group is

10.4%. This value falls to 6.7% and 3.4% for the

middle and eldest worker groups, respectively.

Workers with less than a high school diploma have

a displacement rate of 9.1%, while workers with at

least a 4-year college degree have a rate of 2.3%.
Male workers have higher average real hourly

wages, $13.72, than their female counterparts, $11.47.

The average wage for workers with less than a high

school diploma is $8.59 while the typical college-

educated worker receives $19.87. The mean wage rate

for the youngest group is $8.71 while the middle and

eldest groups have values of $11.47 and $13.72,

respectively. For the most educated portion of the

sample, the mean value for real annual earnings is

$37 996, while workers who failed to complete high

school report average earnings of $28 518. The eldest

group has annual earnings of $37 011 while the

middle and youngest groups report values of

$29 339 and $21 228, respectively.

IV. Estimated Displacement-related Wage
and Earnings Losses

Estimation results, for the full sample and the various

worker types, are presented in Tables 2–6. Time paths

of estimated losses are illustrated in Figs 1–10.

1During the 1979–83 survey years, no distinction was made for job loss due to plant closure. For these years, we define a
worker as having been displaced if the reason cited for leaving the job as ‘layoff’.
2 The upper bound is due to top-coding in the NLSY79 data. The lower bound is based on annual earnings if an individual
was employed, on average, 25 h per week for 50 weeks each year at a real wage of $3. The US Consumer Price Index was
employed, with 1995 set as the base year, to deflate nominal values.
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For the full sample, the coefficients on the displace-
ment-related variables are negative and significant
beginning 3 (4) years prior to displacement and
continuing through the 6th (5th) year following
displacement when real hourly wages (annual
earnings) is employed as the dependent variable
[see columns (a) and (b) of Table 2]. This finding is
consistent with prior research and the remaining
coefficients are largely in line with expectations.
Capturing the concavities of the age- and tenure-
earnings profiles, the coefficients on the age and
age-squared variables are positive and negative,
respectively, as are the coefficients on the tenure
and tenure-squared variables. The coefficient on the
dummy variable representing union status is positive,
reflecting an earnings premium.

Real annual earnings losses are derived as the sum
of the percent differentials in annual earnings multi-
plied by mean real annual earnings of nondisplaced
workers. Total pre-displacement earnings losses equal
$9912 for the typical worker. Estimated post-
displacement earnings losses equal $24 153. Thus,
total displacement-related losses are equal to $34 065
for the typical worker. This is equivalent to a 10.8%
loss when compared to earnings of the typical
nondisplaced worker. The losses estimated here, for
the full sample, are similar to the $50 000 estimate
produced by Jacobson et al. (1993); however, the
value presented here is arguably more precise as the
NLSY79 data permit consideration of additional
control variables.

Nonunion workers, as compared to their unionized
counterparts, experience relatively greater durations
of wage and earnings losses. For both groups, losses
begin 4 years prior to displacement; however, 5 years
after displacement, wages of nonunion workers
remain 7.5% below their expected level, while union
workers face no loss. Similarly, 4 years after
displacement, earnings losses of displaced union
have dissipated; however, for nonunion workers,
an earnings loss of 8.3% is reported. The differences
in time paths of losses notwithstanding, due to
higher average earnings of union workers, total
displacement-related earnings losses are greater for
union workers ($47 618) as compared to nonunion
workers ($32 439).

The typical displaced male worker, compared to his
female counterpart, realizes wage losses earlier and
experiences losses over a greater period of time.
Following displacement, the time paths of wage losses
are comparable for male and female workers;
however, estimated wage losses for male workers
are consistently of larger magnitude than those of
female workers. The typical displaced male worker
faces an estimated long-run earnings loss of $57 282,

while the typical female worker losses $26 593. The
earlier onset of pre-displacement losses, the lengthier
duration of losses, the higher average incomes males
receive and the proportionally greater wage losses all
contribute to the observed greater earnings losses for
male workers.

Considerable variation in losses is reported across
age groups. For workers aged 20–24 years, wage
losses are found only in the year immediately prior to
and in the year of displacement. This is in stark
contrast to the losses of displaced workers aged 35–44
years. This eldest group realizes wage losses as early
as 5 years prior to displacement and sees such losses
persist 7 years after displacement. As displacement
often results in a loss of firm- and/or industry-specific
human capital, it stands to reason that the positive
correlation between ages and levels of human capital
leads to higher earnings for more mature workers.
Thus, displacement that leads to a loss of such capital
generates greater expected losses for more mature
workers relative to younger workers. We see that, on
average, more mature workers have higher incomes,
thus the observed proportional wage losses translate
into greater earnings losses. Workers at least 35 years
of age are estimated to lose $64 637 in earnings due to
displacement. Workers aged 25–34 years face an
estimated loss of $39 542, while the youngest cohort –
due to the minimal wage losses incurred – realizes no
significant earnings loss.

To examine losses across education levels, each
worker has been classified into one of four educa-
tional attainment groups: college graduates, those
who have completed some college coursework, high
school diploma holders and those with less than a
high school education. While significant wage losses
are reported for each group, the magnitude and
timing of losses vary. The least-educated cohort –
those who did not complete high school – realizes
wage losses beginning the year immediately prior to
displacement and continuing 3 years after displace-
ment. Workers with a 4-year college degree do not
appear to experience pre-displacement wage losses,
but do face losses through the 6th year following
displacement. To the contrary, the middle two groups
experience wage losses as early as 3 years prior to
displacement. Additionally, workers who have a high
school diploma see persistent losses 5 years after
displacement, while workers who have completed
some college coursework face losses even 6 years after
displacement. The protracted duration of wage losses,
coupled with greater proportional decreases in wages
relative to comparable nondisplaced workers leads to
higher estimated earnings losses for these two groups.

The typical displaced worker with only a high
school diploma incurs estimated long-run losses of
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$32 972, while the typical displaced worker who
has completed some college faces an estimated loss of
$50 326. The abbreviated time span of wage losses for
the least and most educated groups leads to reduced
estimates of earnings losses ($3294 for those without
a high school diploma and $21 353 for college
graduates). In general, earnings are highly correlated
with education. However, if college-educated workers
are more likely to hold general skills that may
transfer across firms and industries, it is not surpris-
ing to see this cohort’s lower estimated earnings
losses.

V. Conclusion

Estimates of displacement-related wage and earnings
losses have been derived and variation in long-run
earnings losses across worker types has been identi-
fied. We confirm the findings of prior literature
reporting that the typical worker faces large and
persistent displacement-related losses. Wage losses
begin as early as 3 years prior to displacement,
and 5 years following displacement the real hourly
wage rate of the typical displaced worker remains
approximately 2.8% below the expected hourly wage
rate. A period of 4 years prior to displacement,
annual earnings losses are estimated at 3.9%.
These losses persist through the 5th year following
displacement during which earnings losses of 8.7%
are estimated. In total, the typical displaced worker
realizes long-run losses of $34 065, which is equiva-
lent to a 10.8% loss compared to earnings of similar
nondisplaced workers.

Extending the literature, we report considerable
variation in the timing, magnitude and duration of
wage and earning losses. Generally, losses are found
to increase with education; however, college gradu-
ates – due to a relatively brief duration of post-
displacement losses – face smaller losses compared to
high school graduates and those with some college
coursework completed. The duration of wage losses
for nonunion workers is longer than that experienced
by union workers. However, due to higher earnings
and a greater magnitude of losses, union workers
realize larger earnings losses than their nonunion
counterparts. Displaced male workers experience
greater wage and earning losses than do female
workers and wage and earnings losses appear to
increase with age. Given the policy importance

associated with job displacement, the results reported
provide useful insight into the corresponding long-
run effects.
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