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ABSTRACT 
 

 This paper examines the role of changes in union status in determining reemployment wages 

for displaced workers. The author uses a data set adapted from the 1994-2008 Current Population 

Survey Displaced Worker Supplement files that includes information on both pre- and post-

displacement union status for a sample of workers displaced by plant or company closures.  This 

complete information on union transition paths after displacement allows for a more thorough 

examination of union effects for displaced workers’ than has been possible in most past studies 

using cross-sectional data. The author finds that, consistent with past research, the loss of union 

status has a large and significant negative effect on workers’ post-displacement wages, and 

gaining union status is associated with a smaller and insignificant wage gain. On the aggregate, 

however, the loss of union status alone likely accounts for only approximately one-sixth of all 

wage losses for displaced workers—far lower than the one-third to one-half hypothesized in 

previous research. These findings are consistent with the view that a broad-based policy 

approach—one made up of worker retraining along with targeted wage supplements—can be 

effective in limiting the wage losses of displaced workers.
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INTRODUCTION 

 Job displacement is a regular feature of the U.S. economy that allows labor and product 

markets to remain dynamic in the face of shifting methods of production and consumer demand. 

Displacement is hard on the workers affected, however, and many of these workers never see the 

gains reaped from improved efficiency. Over the past two and a half decades, displacement has 

been empirically shown to have a strong, negative impact on workers’ wages, both in realized 

wage losses and in unrealized wage gains measured against similar, non-displaced workers. 

These negative earnings effects are likely persistent as well, leading to low wages for several 

years after the displacement event or even for an entire career (Jacobson, LaLonde, & Sullivan, 

1993; von Wachter, Song, & Manchester, 2009). Recent research has also shown that 

displacement may lead to shorter life spans for workers who lose their jobs in middle age 

(Sullivan & von Wachter, 2009). 

 Job displacement is a nebulous term, but it is generally used to describe involuntary layoffs 

due to structural shifts in the economy, such as changes in the composition of consumer demand, 

advancements in technology, or changes in the incidence or composition of international trade. 

Even still, many researchers and other observers do not agree on the precise definition of a 

“displaced worker.” The Census Bureau and the Bureau of Labor Statistics (BLS) have tracked 

job displacement in the Displaced Worker Supplement (DWS) to the Current Population Survey 

(CPS) since 1984. The DWS identifies displaced workers as those over the age of 20 who have 

lost or left a job because their “plant or company closed or moved, [their] position or shift was 

abolished, [there was] insufficient work, or [for] another similar reason.” For reporting on the 

incidence of worker displacement, BLS adds the constraint that displaced workers must have at 

least three years of tenure on the job. Some researchers and policy makers define the term more 
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broadly—removing the tenure constraint, for example—while others define it more narrowly, 

such as limiting the definition to a single sector or industry (Fallick, 1996).  

 Figuring out who is and who is not a displaced worker is not just semantics; it affects 

eligibility for several government programs aimed at softening the blow of displacement. For 

example, the Trade Adjustment Assistance (TAA) program, which provides extended 

unemployment benefits and job-training services to displaced workers, is only available to 

workers who can prove that their job loss was caused by international trade, either directly or 

indirectly. The Worker Adjustment and Retraining Notification (WARN) Act, which requires 

employers to notify employees of impending plant closures, applies only to workers displaced by 

plant shutdowns or relocations, but not to workers who are displaced due to slack work or the 

abolition of a shift.   

 Displacement became an issue of concern for researchers beginning in the 1980s, as changing 

technology and trade patterns began to create structural shifts in the U.S. economy and BLS 

released its first data supplement to measure worker displacement nationally. Although 

displacement rates slowed through much of the 1990s, they increased during the 2001 recession 

and almost certainly have seen a substantial spike during the recent economic downturn. The 

temporary and permanent changes in the structure of the economy created by the deep recession 

of 2007 to 2009 will continue to cause economic hardship to workers for years to come.   

 Although job displacement alone cannot account for the detrimental effects experienced by 

workers who have lost their jobs during the recent recession, understanding the causes and 

consequences of displacement can help policy makers respond to these workers’ needs more 

deftly.  For example, wage supplements can mitigate losses caused by losing industry or union 

wage premiums, or they can be used to aid older workers who are unlikely to have sufficient 
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time remaining in their career to learn a new trade. Job training services, meanwhile, can be 

effective if the primary cause of wage loss is skill mismatch, due to a change in either occupation 

or industry. Even then, however, it is important to determine whether workers would benefit 

more from training in general skills or industry-specific skills as well as whether training is 

likely to be effective for the group of displaced workers targeted for such services. For instance, 

the few existing evaluations of the job training aspect of the TAA program (Decker & Corson, 

1995; Marcal, 2001; Reynolds & Palatucci, 2011) suggest that its effectiveness at increasing 

participants’ wages may be limited.  

 More research and evaluation is necessary to better understand the relative importance of the 

different aspects of job displacement—such as the loss of union coverage, the loss of firm- and 

industry-specific skills, and general skill mismatch—so that policy makers can adopt approaches 

that are more responsive to these workers’ needs. This paper will examine the role of losing pre-

displacement union coverage in determining overall wage losses for displaced workers. 

Specifically, it will quantify the magnitude of individual wage loss caused by a loss of union 

coverage as well as the importance of loss of union coverage relative to other factors in 

understanding displacement-induced wage losses in the aggregate.  

 

LITERATURE REVIEW 

 Nearly all of the research on displaced workers has been conducted since the mid 1980s. In 

the period since, a number of studies have attempted to determine the characteristics of displaced 

workers and the various determinants of the wage loss they experience following displacement. 

There is still, however, much we do not know about the losses sustained by these workers. Very 

little research has been conducted, for example, on the importance of union coverage. Although 
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many studies have included some aspect of pre-displacement union coverage in their analyses, its 

explanatory value has generally been downplayed.  

 This is primarily due to a lack of data. The DWS, which has been the main data source for 

studying displaced workers, did not identify individual pre-displacement union status until the 

1994 survey. Even since 1994, only one-fourth of respondents have been asked to identify their 

current union status, making it difficult for researchers to measure the union effect without 

severely limiting their sample. To remedy this problem, this study relies on the monthly CPS 

data collected since 1994. The slight longitudinal nature of this data set makes it possible to 

match displaced workers identified in the DWS to their responses in the CPS regarding current 

union status one to three months subsequent to the DWS survey. This matching technique allows 

me to measure individual changes in union coverage from pre- to post-displacement for nearly 

all workers in the DWS survey.  

 Despite an incomplete understanding of the phenomenon of worker displacement, there is 

much we do know about displaced workers, including their demographic characteristics, the 

types of workers who are most negatively affected, and the key theoretical areas likely to lead to 

wage loss upon reemployment. In the next several sections, I will examine the existing literature 

on displaced workers.  

Demographics and Displacement Trends 

 Several researchers have studied the demographic characteristics of displaced workers to 

determine how they differ from the general population. In a review of the literature, Fallick 

(1996) asserts that while earnings losses for displaced workers are heavily influenced by broader 

economic conditions, they are not substantially affected by individual demographic 

characteristics. This has not always been the case. In the 1980s, black men were nearly 30 
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percent more likely to experience displacement than were white men. This gap narrowed 

substantially, however, to become nearly indistinguishable in the 1990s due to a partial shift in 

displacement from blue-collar jobs to white-collar jobs (Kletzer, 1998).  

 The effects of displacement also have not remained static over the past three decades. The 

percentage of all workers displaced up to five years prior to the DWS survey who were 

reemployed as of the survey date—an informal measure of the length of unemployment spells—

increased from the 1980s to the 1990s. In the 1990s the percentage of reemployed workers 

ranged from 65.7 percent to 70.9 percent; in the 1980s this percentage sat between 58.0 percent 

and 68.9 percent (Kletzer, 1998). In addition, from the 1983-1987 period to the 1993-1997 

period, the likelihood of involuntary job loss decreased for workers as a whole, but increased for 

middle-aged and older workers in proportion to younger workers (Rodriguez & Zavodny, 2003). 

Although the total decrease in the likelihood of displacement appears to be due to changes in the 

distribution of educational attainment and industry, the authors do not distinguish the exact 

effects that led to this proportional shift. 

 Broad macroeconomic trends play a large role in determining the wage-loss effects of 

displacement. A strong labor market in the 1990s, for example, caused the unemployment and 

displacement rates to decrease sharply, but the gap between the job-loss rate and the national 

unemployment rate remained higher than during the strong labor market of the 1980s, suggesting 

a higher rate of labor market churning. During the labor market downturn of 2001 to 2003, both 

rates increased, and the gap between the two rose to its highest level since the DWS was first 

administered. In the early 1980s, average earnings losses were 10.8 percent, but losses fell to an 

average of 5.6 percent in the late 1980s due to a stronger labor market. Losses rose again to 11.3 

percent during the recession and nascent recovery in the early 1990s, but then decreased sharply 
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to a statistically insignificant 0.2 percent during the strong economy of the late 1990s. Finally, 

average losses rose again in the early 2000s to 13.6 percent. Compared to a synthetic control 

group made up of non-displaced CPS respondents (since there is no actual control group in the 

DWS survey), earnings losses were much steeper, ranging from 6.7 percent in the mid 1990s to 

17.1 percent in the early 2000s. These larger losses reflect earnings gains by non-displaced 

workers, acting as a proxy for the opportunity cost of displacement. (Farber, 2005) 

 Although earnings losses depend heavily on the strength of the labor market in the year of 

displacement, there is evidence that losses are persistent both for workers displaced during a 

recession and workers displaced during the recovery. Using administrative data from 

Pennsylvania, von Wachter, Song, and Manchester (2009) show that workers displaced during 

the 1982 recession experienced average wage losses of 30 percent. These losses persisted for 

most workers, and 15 to 20 years after the displacement event, average wages remained 20 

percent below pre-displacement wages. Although losses were smaller for workers displaced at 

the peak of the 1980s recovery, losses for these workers still persisted for years after 

displacement. 

Differential Effects of Displacement 

 Researchers have also consistently shown that high levels of tenure and labor market 

experience have a strong negative impact on wage loss for displaced workers. Topel (1991) uses 

data from the 1968-1983 waves of the Panel Study of Income Dynamics (PSID) to demonstrate 

that 10 years of job tenure increased a typical male worker’s wage by more than 25 percent, 

robust to demographic and occupational differences between workers. In addition, Fallick (1996) 

reports that one additional year of tenure on the pre-displacement job was associated with a two 

to five percent longer period of subsequent joblessness, which tends to be negatively correlated 



 

 
7 

 

with post-displacement wages. Union membership and higher pre-displacement earnings lead to 

longer post-displacement spells of unemployment as well. Further, high-tenure and middle-aged 

displaced workers may experience negative health outcomes due to displacement. Research by 

Sullivan and von Wachter (2009) shows that among high-seniority workers, death rates were 50 

percent to 100 percent higher in the years following displacement than they were for similar non-

displaced workers. Even several decades after the displacement event, mortality hazards were 

higher than expected for workers displaced in middle age, suggesting a decrease in life 

expectancy of 1.0 to 1.5 years for workers displaced at age 40.   

 Wage loss following displacement is also sensitive to the number of job separations following 

the initial displacement. Stevens (1997) finds that while average long-term earnings losses were 

approximately 12 percent for the entire sample, they were just 4 percent for individuals who 

experienced only a single job loss. Schoeni and Dardia (2003), meanwhile, find that workers 

who experienced one separation subsequent to displacement experienced substantially greater 

wage losses than did workers who experienced no subsequent separations, and workers who 

experienced two or more subsequent separations experienced even greater losses. Further, 

multiple-separation workers experienced far steeper wage losses in the two quarters after the 

initial displacement than did single-separation workers.     

 Losses are also likely greater for blue-collar workers than they are for white-collar workers. 

Howland and Peterson (1988), for example, show that job displacement negatively impacts 

older, poorly educated, blue-collar workers more than it does other groups. The authors find that 

reemployment wages for blue-collar workers were negatively impacted by decreases in total 

employment in the workers’ pre-displacement two-digit industry. White-collar workers, on the 

other hand, were not significantly affected by employment changes in their industry, but 
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experienced statistically significant wage gains from decreases in the total unemployment rate, 

which blue-collar workers did not experience. 

Dynamic Effects of Displacement 

 Some research has shown that wage losses due to displacement do not represent a static effect 

that occurs solely between the date of displacement and the reemployment date; rather, wage loss 

is a dynamic process that occurs in multiple stages. Several studies measuring wage loss using 

administrative or panel data, for example, have demonstrated that losses begin mounting prior to 

displacement, suggesting that wage losses determined using the DWS do not represent the full 

effect of job displacement. Jacobson, LaLonde, and Sullivan (1993) find that wage losses for 

workers in Pennsylvania began occurring up to three years prior to displacement. Stevens (1997) 

similarly finds that displaced workers experienced an average earnings decline of 25 percent in 

the year prior to displacement. Using administrative data from California in the 1990s, however, 

Schoeni and Dardia (2003) find that workers did not experience substantial wage losses prior to 

displacement.  

International Comparisons 

 Studies of displaced workers in other countries show that large wage losses may be less 

common abroad. Arulampalam (2001) uses data from the British Household Panel Survey to 

examine the scarring effects of unemployment on men. He shows that unemployed British 

workers experienced a 5.7 percent wage penalty upon reemployment, compared to similar 

workers who had not experienced a spell of unemployment. This penalty increased to 13.5 

percent during the first three years after reemployment before decreasing to 11.4 percent beyond 

four years. Men who were laid off (as displaced workers are, by definition) were less scarred by 

their unemployment experience than were workers who quit or were fired, however, and these 
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laid-off workers faced a smaller wage penalty. Considering that the scarring effects for workers 

who quit or were fired in Britain are similar to the scarring effects many researchers have found 

for displaced workers in the U.S., it is likely that displaced British workers experience more 

limited wage losses upon reemployment than do displaced workers in the U.S. Abbring, et al. 

(2002) examine workers in the Netherlands who were reemployed after a spell of unemployment 

and find that displacement had an insignificant effect on reemployment wages. Further, the 

authors find that losses were particularly small for low-tenure displaced workers.   

Theoretical Framework 

 Howland and Peterson (1988) conceptualize workers' pre-layoff wages as the product of four 

components: (1) firm-specific skills, (2) industry-specific skills, (3) general human capital, and 

(4) nonproductive rents due to union or industry wage premiums. If workers lose or are unable to 

fully use any of these factors upon reemployment, that change can be expected to contribute to 

wage losses. In the two decades since it was first proposed, researchers have used this model—or 

similar models—to decompose wage losses among displaced workers in the U.S. Estimates of 

the contributions of these factors to earnings losses, both individually and in combination, have 

varied across studies using different data and methods.  

Firm-Specific Skills 

 Studies of displaced workers in the late 1980s failed to show a significant impact of the loss 

of firm-specific skills on wage loss upon reemployment (Kletzer, 1998). Using different 

methods, however, several researchers were able to show that losing these skills did, in fact, have 

a significant impact. For example, Carrington (1993) demonstrates the effect of losing firm- and 

industry-specific skills on post-displacement earnings by controlling for local labor market 

conditions. He finds that wage losses were higher for workers who switched industries or 
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occupations and for workers with high pre-layoff tenure, but not for workers with more years of 

labor market experience. This suggests that these losses were due not to the loss of accumulated 

general human capital, but rather to the loss of more specific skills. Carrington and Zaman 

(1994), meanwhile, identify inter-industry variation in wage losses and show that skills are more 

firm-specific in some industries than in others. 

Industry-Specific Skills 

 Other researchers have found evidence suggesting that the loss of industry-specific skills has a 

larger effect on post-displacement wages than does the loss of firm-specific skills. Jacobson, 

LaLonde, and Sullivan (1993), using administrative records from Pennsylvania, find that high-

tenure displaced workers suffered long-term losses that averaged 25 percent and that persisted at 

least five years after displacement. These losses were highly dependent on local labor market 

conditions and pre-displacement industry, but were large even for workers who found 

reemployment in a similar firm. Neal (1995) runs separate quasi-first difference regressions for 

industry switchers and industry stayers, controlling for the endogeneity of industry changes using 

a selection correction term. Even though both groups lost firm-specific skills, the negative effect 

of experience and tenure on post-displacement wages for industry switchers was twice as large as 

the effect for the group of industry stayers. Parent (2000) similarly shows that including industry 

tenure at the one- and three-digit levels virtually eliminated the firm tenure effect on wage losses 

in his sample.  

 Cha and Morgan (2008) find that wage losses cannot be explained by the layoff selection 

process or by skill mismatch, such as losing firm-specific skills. Rather, they show that wage 

losses were larger for workers who switched industries after displacement, particularly for those 

who entered traditionally low-wage industries like service. Other studies have found that 
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industry-specific skills, while important, vary by industry. Earnings losses were modest, for 

example, in the service industry, controlling for industry employment growth. Displaced 

transportation and public utility workers, meanwhile, experienced larger losses that were 

positively correlated with pre-displacement tenure (Kletzer, 1998).  

General Skill Mismatch 

 More recent studies have focused on the effect of skill mismatch on workers’ post-

displacement wages. Poletaev and Robinson (2008) determine different occupations’ main skill 

requirements using the Dictionary of Occupational Titles and distinguish workers’ changes in 

their jobs’ main skill requirements following displacement from changes in industry or 

occupation.  Altering Neal’s (1995) model, the authors find that, although changing industries 

after displacement still mattered in determining reemployment wages, changing main job skill 

was a better predictor of post-displacement earnings losses. Kambourov and Manovskii (2009) 

partition a sample of displaced workers from the 1984-1992 DWS surveys into workers who 

switched occupations and workers who remained in their pre-displacement occupation. The 

authors show that workers who switched occupation experienced wage losses of 18 percent, 

whereas workers who did not switch occupation experienced wage losses of only 6 percent. 

Further, using data from the PSID, the authors demonstrate that five years of occupational tenure 

were associated with a 12 percent to 20 percent increase in wages, with much of the explanatory 

power coming from the three-digit level of occupation. Both of these findings suggest that wages 

are specific to occupation, consistent with the view that the loss in usefulness of accumulated 

general human capital explains wage losses after displacement.  

 

 



 

 
12 

 

Union Status 

 Moving from a pre-displacement job covered by a union contract to a post-displacement job 

not covered by a union contract has been shown to contribute substantially to wage loss. Kuhn 

and Sweetman (1998) use Canadian data on displaced workers to determine the effect of losing 

union status on wage loss. With data on individual-level pre- and post-displacement union status, 

the authors create three dummy variables (union-union, nonunion-union, and union-nonunion) 

covering possible union status combinations, excluding the baseline. Their linear regression 

results show that losing union status had a strong negative impact on reemployment wages and 

that gaining union status had a positive, but not-quite-opposite, effect on wages. The authors 

interpret their results as showing that 60 percent to 71 percent of the wage losses of high-tenure 

workers and 58 percent to 62 percent of the wage losses of all Canadian displaced workers were 

associated with union coverage in the pre-displacement job, holding other factors constant. 

Extrapolating their results to the U.S., the authors estimate that one-third to one-half of all post-

displacement wage losses are associated with pre-displacement union status and as much as one-

half is associated solely with the loss of union status from pre- to post-displacement. Raphael 

(2000) uses a quasi-first difference model to determine the union wage effect for U.S. workers, 

but does not attempt to calculate the overall impact of the loss of union status on displaced 

workers’ earnings losses. Raphael, like Kuhn and Sweetman, finds a strong negative effect of a 

loss of union status on post-displacement wages equal to a 0.161 decrease in log wages 

compared to displaced workers not covered by a union contract in either the pre- or post-

displacement job. He also finds a weaker, statistically insignificant, positive effect of a gain in 

union status. Raphael, however, includes in his sample workers who have gone from part-time 

work to full-time work and vice versa, which may bias his results since the DWS measures these 
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categories too broadly to capture cleanly. Topel (1991), meanwhile, finds that a worker with 10 

years of pre-displacement tenure who moved from a union job to a nonunion job experienced 

wage losses nearing 40 percent, representing both the loss of union wage premium as well as the 

loss of firm-specific capital.  

 Kuhn and Sweetman (1999) further examine the wage losses of workers with union 

representation in their pre-displacement jobs. The authors show that high-tenure workers who 

were displaced from union jobs earn less upon reemployment than did their nonunion 

counterparts. This finding cannot be fully explained by industry switching or a loss of union 

coverage, suggesting that union workers’ earnings are more firm-specific than are nonunion 

workers’. The authors also show that older, more experienced displaced union workers were far 

less likely to retain union coverage upon reemployment than were younger, less experienced 

workers displaced from union jobs. These findings suggest that displaced workers who lose 

union status are more likely to have high tenure and high experience, but that even high-tenure 

workers who retain union coverage are likely to experience wage losses upon reemployment.  

 All other studies using data from the DWS have failed to fully control for changing union 

status because of a lack of available data. Carrington (1993), for example, posits the loss of 

union status as a possible explanation for greater ceteris-paribus losses for industry switchers 

than for industry stayers, but is unable to explore this possibility further because the data do not 

provide information on individual union status. Carrington points to Topel (1991) to partially 

refute this theory, noting that Topel shows industry switchers losing substantially more than 

industry stayers, even after controlling for the loss of union status.  

 Losing union coverage does not, however, represent the only instance of a loss of 

nonproductive rents upon displacement. Blanchflower, Oswald, and Sanfey (1996), for example, 
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test the hypothesis that nonunion workers earn a portion of the rents associated with increased 

industry profits (i.e., that a simple competitive model is not appropriate for predicting labor 

market behavior). The authors look at the lagged effect of industry profits on wages per 

employee and show a long-run elasticity of wages with respect to industry profits of 0.08. This 

finding suggests that a doubling of industry profits per employee leads to an eight percent 

increase in wages in that industry over time, separate from union wage premiums. Therefore, a 

worker displaced from a high-paying industry who finds reemployment in a standard-paying 

industry will sustain wage losses that cannot be explained by variables such as pre-displacement 

tenure or loss of union status. Using only union status to measure the effect of losing wage 

premiums upon displacement, therefore, will understate the true effect that wage premiums have 

on wage losses for displaced workers.  

 

EMPIRICAL MODEL 

 Extrapolating from their results for displaced workers in Canada, Kuhn and Sweetman (1998) 

postulate that as much as one-half of all wage losses for displaced workers in the U.S. can be 

attributed to the loss of union representation from the pre-displacement job to the post-

displacement job. The aim of this paper is to estimate this quantity directly by first isolating the 

specific contribution of losing union coverage to wage losses for individual U.S. workers. Next, I 

use this estimate to calculate the proportion of total losses for the sample that can be explained 

solely by the loss of union coverage. 

 Extending Howland and Peterson’s (1988) theoretical model, pre-displacement wages and 

wage changes from pre- to post-displacement are theorized to be aggregates of four separate 

components. Specifically, individual pre-displacement weekly wages can be represented by the 
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following equation:  

(1)   

where w is the log of weekly earnings for the pre-displacement job, G is general human capital, 

F is firm-specific skills, I is industry-specific skills, U is union wage premiums, and X is a vector 

of worker characteristics. 

 Based on this framework for pre-displacement wages, a model for individual changes in 

weekly earnings after displacement can be expressed as follows: 

(2)   

where !w is the change in the log of weekly earnings from the pre-displacement job to the post-

displacement job, !G is the change in the usefulness of general human capital in the post-

displacement job compared to the pre-displacement job, !F is the loss of firm-specific skills, !I 

is the loss of industry-specific skills, !U is the loss of union status, and !X is a change in the 

vector of worker characteristics from pre-displacement to post-displacement. 

 Estimating the proportion of wage losses associated solely with the loss of union coverage 

requires summing up the wage losses for all displaced workers, as in equation (3). Equation (4), 

meanwhile, represents the proportion of all wage losses associated with the loss of union 

coverage.  

(3)  
 

(4)  
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It then follows that the proportional combined effect of all other determinants of wage loss is 

equal to , meaning that a larger combined effect of individual loss of union 

coverage requires a proportionally smaller effect of all other determinants, holding the sum of 

wage losses constant. Determining the proportion of wage losses associated with loss of union 

coverage is especially important because of the difficulty of measuring the magnitude of the 

other three theoretical determinants of wage loss using DWS data. This is due both to a lack of 

key data—such as industry tenure—as well as to overlapping mediating variables, as shown in 

Table 1 below.  

Table 1. Operational definitions of the theoretical components of wage loss for displaced workers, 
by type of worker affected 

 

 Components of Pre-Displacement Wages  

 General Skills Firm-Specific Skills Industry-
Specific Skills Wage Premiums  

Measures in 
CPS/DWS Data 

Education, 
experience Job tenure Job tenure, 

experience 

Current union 
status, previous 

union status 
 

Workers Affected Main-skill 
switchers 

Job losers (all 
displaced workers) 

Industry 
switchers 

Workers who 
change union 

status 
 

 

DATA AND METHODS 

Data Set 

 The CPS is a national survey of households that is conducted monthly by the Census Bureau 

for the Bureau of Labor Statistics to collect data on individuals’ demographic and labor-force 

characteristics. The sample is weighted by the inverse probability of individuals being included 

in the sample, making the weighted sample representative of the population. Although the 
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survey’s main purpose is to determine the monthly employment situation, it has also been used 

by social science researchers to address a broad array of research questions, accommodated by 

occasional supplements that ask certain respondents to provide additional information on more 

specific subjects.  

 One such supplement is the DWS, which I will use in this study of displaced workers. The 

DWS survey has been conducted once every two years in either January or February since 1984. 

For this study, I use only the DWS data collected between 1994 and 1998. The DWS targets 

displaced workers by asking survey respondents whether they or a member of their household 

lost a job in the previous three years due to a plant or company closing, the abolition of a 

position or shift, insufficient work, or another similar reason. (Before 1994, respondents were 

asked about job losses up to five years prior.) Respondents are then asked a series of questions 

about the displaced workers’ previous job, including weekly wages and hours, industry, 

occupation, tenure, and union coverage. Additional information about these workers and their 

current employment can be found in the broader CPS.  

 DWS survey respondents are either the displaced worker or another member of the household 

answering for the displaced worker. As a result, the DWS provides individual-level data even 

though the survey is conducted at the household level. Not all households respond to the CPS or 

the DWS, however, and this non-response provides a potential source of bias to the extent that 

nonresponding households are different from responding households. Documentation for the 

CPS has reported rates of non-response to the surveys since 1998 (i.e., no rates are reported for 

the 1994 and 1996 surveys).  
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 In the months the DWS was conducted between 1998 and 2008, the average rate of non-

response to the survey was 7.6% for the CPS and 5.1% for the DWS.1 Table 2 shows the rates of 

non-response for both the CPS and the DWS by year. Obviously households that do not respond 

to the CPS also do not respond to the DWS, so the rate of non-response to the CPS should be 

implicitly added to the additional rate of non-response to the DWS. That said, adding these two 

rates together will not yield an accurate rate of non-response to the DWS since the CPS rate 

measures household-level non-response while the DWS rate measures individual-level non-

response. Further, since it is unlikely that nonresponding households have the same number of 

persons as responding households, using the average number of persons in a household to derive 

an overall DWS non-response number would lead to an inaccurate estimate. Although the CPS 

documentation provided an estimated rate of total non-response to the DWS from 1998 through 

2004, the 2006 and 2008 documentation did not include such a number due to the high 

probability of inaccuracy. 

 The CPS is a cross-sectional survey, but since households are included in the sample several 

times over a 16-month period, the survey also has a slight longitudinal feature. Specifically, 

households are included in the CPS for four consecutive months, rotated out of the sample for 

eight months, and then placed back in the sample for another four months—meaning that 

households that do not withdraw respond to the CPS 8 times in 16 months. The groups 

responding to their fourth and eighth surveys (the outgoing rotation groups, or ORGs) are asked 

additional questions not included in the other surveys.   

 

 
                                                
1 These average rates are not weighted to account for variation in sample and population sizes across surveys.   
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Table 2. Survey non-response rates for the Current Population 
Survey (CPS) and Displaced Worker Supplement (DWS) by year 

 

     
 Nonresponse by Survey   
     
  Additional    

Survey Year CPS DWS   
     

1998 7.4% 4.7%   
2000 6.7% 5.9%   
2002 7.1% 5.6%   
2004 7.8% 5.2%   
2006 8.3% 4.2%   
2008 8.4% 4.8%   
     
Mean 7.6% 5.1%   

! !
!

! ! !

Analysis Sample 

 The analysis sample is made up of pooled data from the 1994-2008 DWS surveys. I narrowed 

the sample to workers between the ages of 20 and 61 who were displaced by a plant or company 

closing. Plant and company closings are more likely than other types of layoffs to be exogenous 

events, meaning their effects should exhibit greater external validity. Layoffs in which a firm is 

able to keep some workers but not others (such as those resulting from insufficient work or the 

abolition of a shift) can lead to bias in the wage-loss variable due to unobservable characteristics 

of the laid off workers (Gibbons & Katz, 1991). That is, firms are more likely to lay off 

unproductive workers first, even if those workers have similar observable characteristics as their 

more productive peers.  

 I exclude workers who were displaced from jobs in the construction or agriculture industries 

because seasonal layoff—typical in these industries—is not clearly defined in the DWS. I also 

leave out individuals who worked fewer than an average of 35 hours per week in either the pre-
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displacement or post-displacement job. Because earnings are only measured on a weekly basis, 

workers whose hours changed substantially from pre- to post-displacement will show significant 

change in wages even if their hourly earnings remain comparable. Controlling for this is difficult 

considering the range of possible changes in weekly hours worked, so including only workers 

who work full-time both in the pre-displacement and the post-displacement job (as I do) is the 

best way to ensure that the results are not biased due to substantial changes in work schedules. 

Finally, I exclude workers earning less than $40 per week in the post-displacement job.  

 Unfortunately, although the DWS includes a question about pre-displacement union status, 

the CPS only inquires about current union status in the ORG surveys. Because of this, data on 

current union status are only available for approximately one-fourth of respondents in the month 

the DWS was conducted, leading to low cell counts for the union dummy variables described 

below. Due to the slight longitudinal nature of the CPS, however, it is possible to link 

respondents from month to month. In order to increase the number of observations with data on 

current union status, I match individuals’ DWS-month responses with their ORG responses in 

the subsequent three months using a technique adapted from Madrian and Lefgren (1999), who 

longitudinally match households’ responses to the March CPS in two consecutive years. Raphael 

(2000) uses a similar process by employing an algorithm provided to him by the Census Bureau.  

 I match respondents by their state of residence and three ID numbers assigned by the CPS to 

aid with longitudinal matching: household number, household ID number, and line number. 

Using these criteria, I identify as matches 92.2 percent of all displaced workers who were not in 

the ORG the month the DWS survey was conducted. Checking the validity of these matches 

using various personal characteristics—sex, race, age, educational attainment, and relationship to 

the household head—reveals that some of these matches are likely false. In line with Madrian 
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and Lefgren (1999), I allow age to differ by -1, 1, or 2 years, and I allow educational attainment 

(categorized into five groups) to differ by -1 or 1. Of those matched by the initial criteria, 98.1 

percent are matches based on similar sex, race, age, educational attainment, and relationship to 

the household head. Specifically, 99.2 percent are age matches, 99.8 percent are race matches, 

99.2 percent are married-status matches, and 100 percent are education and relationship-to-

household-head matches.  

 Based on all of the criteria, I identify as matches 90.4 percent of all displaced workers who 

were not in the ORG in the month the DWS was administered. This match rate is similar to the 

rates achieved by Raphael (2000) in his sample of DWS respondents in 1994 and 1996. Looking 

at workers displaced by plant or company closings, Raphael matched 90.6 percent of non-ORG 

respondents in the 1994 sample and 91.5 percent in the 1996 sample.  

 The analysis sample consists of 3,845 displaced workers. A breakdown of the makeup of the 

sample from all workers displaced by plant closures is presented in Table 3. Of the 8,047 

workers in the data displaced by a plant closure who provided information on pre-displacement 

union status, 2,155 (27 percent) were not reemployed as of the survey date. In addition, 2,058 

respondents have incomplete records, leaving 48 percent of all workers displaced by a plant 

closure in the analysis sample. Only 61 percent of workers with pre-displacement union status 

were reemployed as of the survey date compared to 75 percent of workers without pre-

displacement union status. Of reemployed workers, however, those displaced from a union job 

are more likely to have complete records than are workers displaced from a nonunion job (71 

percent to 64 percent). As a result, the analysis sample consists of 43 percent of all workers 

displaced from union jobs and 48 percent of all workers displaced from nonunion jobs. 
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Table 3. Pre-displacement union status of displaced workers in the analysis sample 
compared to all workers displaced by plant closure 

 

     
  Pre-displacement Pre-displacement   
 All Observations Union Nonunion  
     

Displaced by Plant Closure 8,047 (100%) 877 (100%) 7,170 (100%)  
Unusable Observations     
    Not Reemployed 2,155 (27%) 345 (39%) 1,810 (25%)  
    Missing Data 2,058 (25%) 154 (18%) 1,904 (27%)  
Analysis Sample 3,834 (48%) 378 (43%) 3,456 (48%)  
Notes: Observations are limited to workers age 61 and younger displaced from a full-time 
job who earned at least $40 per week with fewer than 15 post-displacement jobs. 
Workers in the agriculture and construction pre-displacement industries were also 
excluded. Data are from the 1994-2008 Displaced Worker Supplements. 

 

 

Variables 

Dependent Variable 

 To measure the adverse effects of displacement on workers, I use a dependent variable that 

measures the change in the log of weekly earnings from the pre-displacement job to the post-

displacement job. Weekly wages are measured in constant 2005 dollars using the GNP inflator. 

In addition, I exclude observations with top-coded earnings from the analysis. 

Key Explanatory Variables 

 Many previous studies have included only pre-displacement union status to determine the 

union effect on wage loss for displaced workers. This method does not provide a clear picture of 

the actual union effect, however, because specific changes in union status—either loss or gain—

drive changes in wages much more than pre-displacement union status does. To capture changes 

in union status, I use three dummy variables representing the possible pre- to post-displacement 

union status combinations (union-union, union-nonunion, and nonunion-union), excluding the 

baseline of nonunion-nonunion. This is the construction used by both Kuhn and Sweetman 

(1998) and Raphael (2000). In some specifications, I also use a status-change indicator variable: 
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1 for individuals who gained union status post-displacement, -1 for individuals who lost union 

status, and 0 for individuals who maintained union status (or lack thereof). This variable serves 

as a single measure of the union effect, but it cannot account for differences in the absolute value 

of losses for union leavers and gains for union joiners.  

Independent Variables 

 As shown in Table 1, other independent variables (specifically experience, tenure, and 

education) have negative effects on earnings for displaced workers and serve as proxies for 

variables that are more difficult to measure, such as loss of industry-specific skills, loss of firm-

specific skills, and general skill mismatch. The DWS does not measure work experience directly, 

but omitting the variable would create biased estimates, particularly on the tenure variable. 

Instead, I adopt the technique used by Neal (1995) and create a variable that measures potential 

experience as a simple function of age and education: age minus level of education minus six. 

Neal’s design of the variable uses a discrete number of years of education, as reported by the 

CPS. Since 1994, however, the CPS has measured education as a categorical variable—less than 

high school, high school, some college, college, and advanced degree. As a result, I use 

approximate years of schooling: 10, 12, 14, 16, and 18 years for each category, respectively. 

Where this method leads to years of experience below zero, I set the value to zero. Pre-

displacement job tenure, meanwhile, is reported in the DWS as a continuous measure of the 

number of years each worker was employed in the pre-displacement job. Although the variable is 

continuous, values are bunched at integers and major decimals at the low end and integers ending 

in five and zero at the high end. This bunching may lead to slight bias to the extent that it 

indicates inaccurate estimates of actual years of tenure. I divide both of these variables by ten to 
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make the estimates more comparable to other effects (since most workers have more than one 

year of experience and tenure).  

Control Variables 

 To measure the determinants of post-displacement wage loss, I run several specifications of 

quasi-first difference models. As such, many of the controls I use are time-varying variables that 

represent a change from the date of job loss to the survey date while others measure demographic 

and other time-invariant characteristics. For example, I use eight indicator variables to measure 

whether individuals moved into or out of various occupations (manager, professional, etc.) upon 

displacement or reemployment and 16 indicator variables to measure whether individuals moved 

into or out of various industries. These variables are coded as -1 if individuals left a certain 

occupation or industry upon displacement, 0 if individuals did not change occupations or 

industries, and 1 if individuals entered a certain occupation or industry upon reemployment. 

Other variables measure events that occurred between displacement and reemployment, such as 

the number of jobs an individual held after displacement (not including the current job) and 

whether an individual received unemployment benefits. Demographic control variables include 

separate dummy variables for the five education categories as well as dummies for female, white, 

and married. Finally, I include a variable that measures employment growth in the pre-

displacement industry to control for the endogeneity of industry changes, which are moderately 

correlated with changes in union status. This variable measures the change in total employment 

in 17 pre-displacement industries by the formula: employment in year t + 1 minus employment 

in year t - 1 divided by employment in year t, where t is the year of displacement.  
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Limitations of the Data 

 The DWS has a number of limitations that may affect the accuracy of the estimates of the 

union effect on wage loss. One limitation is that respondents are asked to recall information—

such as weekly wages—from up to three years prior to the survey date. This recall bias creates 

measurement error if respondents are not able to accurately remember all the information asked 

of them. In addition, a member of the displaced worker’s household may have responded to the 

DWS for the displaced worker. When this is the case, the information recalled may be even more 

inaccurate.  

 Further, the analysis sample excludes workers who were not reemployed as of the DWS 

survey date because these workers do not have the reemployment earnings necessary to measure 

their wage loss or gain. Because these workers are likely to experience longer spells of 

unemployment than those included in the analysis sample, they are likely to experience larger 

wage losses. As shown in Table 3, a lower proportion of workers displaced from jobs covered by 

a union contract were reemployed as of the survey date, suggesting that wage losses may be 

more positively biased (biased toward zero) for workers displaced from a union job than for 

workers displaced from a nonunion job. This limitation may cause the true union effect to be 

understated. 

Methodology 

 To measure the effect of the loss of union status on wage loss, I first present descriptive 

statistics to demonstrative the differences in realized wage losses for workers in my sample who 

lost their union status compared to other categories of displaced workers. All descriptive 

analyses are weighted using the DWS weight provided for these data by the Census Bureau, 
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except for those involving the sample of CPS workers, for which I use the final weight provided 

for the CPS data.  

 I next run several specifications of a quasi-first difference regression with robust standard 

errors. The five specifications I test in this study are used both to compare the wage-loss effects 

of three forms of union-status measurement as well as to test the robustness of two of the models 

to industry and occupation effects. The first form of union status I measure is pre-displacement 

union coverage, which is the only union-identifying question asked in the DWS survey. This 

form of union status combines workers who maintain union status post-displacement with 

workers who lose union status, thus obscuring the effect of losing union status after 

displacement. I next measure union status as an indicator variable, which provides a combined 

estimate of the union wage premium for displaced workers—both wage losses associated with 

losing union coverage and wage gains associated with gaining union coverage. Again, however, 

this variable obscures the effect of union status on wages by not accounting for differences in the 

absolute value of the leavers’ wage losses and the joiners’ wage gains. I also measure the effect 

of union status using dummy variables indicating three union-status paths, compared to the 

baseline of nonunion-nonunion. Although it does not capture the union effect in one coefficient, 

this form provides the most information about the effect of changes in union status on wage loss. 

Finally, I run weighted regressions of these five specifications using the DWS weight to further 

test the robustness of the estimates.  

 I use the weighted results to derive the estimated proportions of total wage losses attributable 

to the loss of union coverage. I estimate these proportions using two techniques. The first 

technique—used by Kuhn and Sweetman (1998) to derive their estimates of the proportion of 

wage losses attributable to union status—consists of calculating predicted wage losses by union 
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transition path at the mean characteristics of all workers in the sample. This method is limited, 

however, because it attributes the mean level of wage loss due to other factors (such as losing 

firm- and industry-specific skills) to each union transition category. Therefore, it is unsuitable for 

determining the true overall cost of losing union status. The second technique I use better isolates 

the union effect. I multiply the weighted effect of following separate union transition paths 

(excluding the baseline of nonunion-nonunion) by the proportion of the subgroup to all displaced 

workers in the analysis sample. I then divide this product by the weighted average wage losses 

for the sample. The union effects are taken from the regression in Column (5) of Table 7 and 

thereby exclude the effects attributable to the other variables included in the model. 

Methodological Limitations 

  Although these specifications control for observable characteristics of displaced workers, 

they fail to account for the endogeneity of selection into and out of union jobs with respect to 

wages or for the effect of variables omitted from the model. Kuhn and Sweetman (1999) suggest 

that changes in union status are not exogenous events and may reflect the differential rewards to 

skill in the union and nonunion sectors as well as the unobservable skill profiles of union and 

nonunion workers. Not accounting for these possibilities may lead to negatively biased 

estimates; i.e., estimates of the effect of losing union status may be too large. In addition, 

omitting other variables that contribute to wage loss and are correlated with either pre- or post-

displacement union status may lead to biased estimates. My model cannot control for worker 

motivation, to the extent that it is not captured in pre-displacement wages. The inability to 

capture this effect and other similar effects could lead to further bias on the estimates of the 

union transition variables. 



 

 
28 

 

 The wage-loss variable I employ may also be an inaccurate representation of the true cost of 

displacement. Displaced workers likely would have experienced wage increases in their pre-

displacement job prior to the survey date if they had not been displaced. This opportunity cost of 

displacement is not captured in the wage-loss variable. Other studies have used a synthetic 

control group constructed from demographically similar, non-displaced workers from the CPS to 

account for the opportunity cost of displacement (e.g., Farber, 2005; Cha & Morgan, 2010). This 

study will not use such a synthetic control. My wage-loss variable also fails to include non-

monetary employee benefits (such as health and retirement plans). To the extent that union 

workers receive greater non-monetary benefit packages, the true cost of displacement will be 

understated for union leavers and overstated for union joiners. Finally, wage losses due to 

displacement may be further positively biased toward zero due to possible wage loss prior to 

displacement (Stevens, 1997; Schoeni & Dardia, 2003).  

 

EMPIRICAL RESULTS 

Descriptive Statistics  

 As shown in Table 4, the characteristics of displaced workers are different from those of non-

displaced workers, and within the sample of displaced workers, the separate union transition 

groups are distinct from one another in many ways. Unsurprisingly, workers who have been 

displaced and subsequently reemployed earn less, on average, than do workers who have not 

been displaced (non-displaced workers earn approximately the same weekly wages as displaced 

workers who have maintained union coverage and far greater wages than each of the other 

groups). Displaced workers—and particularly those with pre-displacement union coverage—are 

also married in higher proportions and have, on average, lower educational attainment than non-
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displaced workers. Within the sample of displaced workers, those covered by a union contract in 

the pre-displacement job have a higher mean wage than those who were not. In addition, pre-

displacement union workers tend to have more years of potential work experience than do pre-

displacement nonunion workers (due at least in part to their lower levels of educational 

attainment), and they have greater average years of pre-displacement job tenure.  

Table 4. Mean values of key variables for a sample of workers from the Current Population Survey 
(CPS) and displaced workers 

 

       
  Sample of Workers Displaced by Plant Closure  
 Sample of CPS Entire Union Union Union  
 Respondents a Sample Leavers Stayers Joiners  
       

Weekly wage (current) 766.04 687.05 549.86  762.13  668.94   
 (415.62) (428.97) (259.50) (341.97) (411.94)  

Age 40.57 38.96 41.20  43.63  38.40   
 (10.68) (10.10) (9.37) (8.93) (10.15)  

White 0.73 0.72 0.76  0.71  0.66   
Female 0.38 0.42 0.29 0.28 0.37  
Married  0.53 0.62 0.71  0.74  0.59   
Experience  -- 17.46 20.29  22.82  17.10   
    (pre-displacement)   (10.25) (9.74) (9.06) (9.88)  
Job tenure  -- 6.13 10.58  13.10  5.69   
    (pre-displacement)   (7.11) (8.60) (9.70) (6.16)  
Union coverage (current) 0.09 0.08 0.00  1.00  1.00   
Union coverage         
    (pre-displacement) -- 0.10 1.00  1.00  0.00   
Education:        
    Less than high school 0.11 0.09 0.09  0.09  0.05   
    High school 0.32 0.37 0.53  0.57  0.46   
    Some college 0.30 0.32 0.30  0.28  0.37   
    College  0.16 0.17 0.07  0.03  0.10   
    Advanced degree 0.11 0.05 0.02  0.03  0.02   
Received UI benefits -- 0.45 0.63  0.51  0.50   

        
N  277,202 3,834  247  131 175  
Standard errors in parentheses      
Notes: Data are from the 1994-2008 CPS and Displaced Worker Supplements (DWS). Analyses for 
the sample of CPS workers are weighted using the final weight provided for the CPS. Analyses for 
displaced workers are weighted using the DWS weight. Full descriptive statistics can be found in 
Table A2 in the Appendix.  

 

a Sample consists of all workers ages 20 through 61 who work full time and earn at least $40   
per week.   
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 Workers from the four possible union transition paths also experienced different levels off 

wage loss following displacement (as demonstrated in Table 5). The average change in log 

weekly wages is approximately 0.06 for the analysis sample. Measured in constant 2005 dollars, 

the mean wage loss for all workers is $44 per week from a mean pre-displacement wage of $731 

per week—a 6.0 percent earnings decrease. Assuming weekly earnings remain constant over a 

52-week year, these figures correspond to annual pre-displacement earnings of $37,997, annual 

post-displacement earnings of $35,727, and annual pre- to post-displacement losses of $2,270 

per year. For workers in the analysis sample who lost union status, however, mean annual 

earnings losses are much larger: $9,751 from a mean pre-displacement wage of $38,343, or 25.4 

percent. Mean losses are also greater for long-tenure workers—those with three or more years of 

tenure in the pre-displacement job. The average change in log wages for these workers is -0.11. 

Put in terms of 2005 dollars, mean annual earnings losses are $3,638 from a pre-displacement 

salary of $40,797, or 8.9 percent below pre-displacement wages. These average losses are not 

constant across the analysis period, though. In fact, average wage losses for the entire sample 

fluctuate from survey to survey, with a low of -0.03 percent (a slight wage gain) in the 1998 

survey and a high of 12.9 percent in the 2004 survey.  

 In addition, for all groups, median earnings losses are smaller in magnitude than mean 

earnings losses, suggesting that particularly poor post-displacement outcomes for some workers 

are driving much of the overall wage losses. The median change in log wages is -0.03 for all 

workers in the sample, compared to a mean of -0.06. Similarly, the median change in log wages 

for workers who lost union coverage is -0.23, compared to a mean of -0.30, and the median 

change for long-tenure workers is -0.06 compared to a mean of -0.11. 
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Table 5. Proportion of wage losses by union transition path    
 Union Nonunion Union Union    
 Stayers Stayers Joiners Leavers All  
 (U-U) (N-N) (N-U) (U-N) Categories  
       

Pre-displacement earnings 804.43  729.52  689.68  737.37  730.71   
 (300.52) (464.07) (380.63) (337.21) (448.82)  

Post-displacement earnings 762.13  695.80  668.94  549.86  687.05   
 (320.90) (441.89) (411.94) (259.50) (428.97)  

Pre-post earnings loss -42.30  -33.72  -20.73  -187.52  -43.66   
 (270.39) (296.05) (319.18) (304.52) (299.41)  

Change in log earnings -0.07  -0.04  -0.02  -0.30  0.06   
 (0.38) (0.39) (0.45) (0.52) (0.40)  

Share of wage loss (%) 3.34 66.60 2.18 27.88 100.00  
Percent of sample (%) 3.42 85.58 4.56 6.44 100.00  
Ratio of % of wage loss        
    to % of sample 0.98 0.78 0.48 4.33 1.00  
Sample size 131 3,281 175 247 3,834  
Standard errors in parentheses      
Notes: Calculations of the share of wage loss are based on dollar amounts measured in 2005 
dollars without taking logarithms. Data are from the 1994-2008 Displaced Worker Supplements 
(DWS). Analyses are weighted using the DWS weight. 

 

       
       

 Table 5 also shows that, without controlling for other variables, pre-displacement union 

workers account for a far larger share of total wage losses compared to their share of the sample 

than do their nonunion counterparts. Union leavers, in particular, account for a disproportionate 

share of the losses: They make up 6.4 percent of the sample, but account for 28.6 percent of total 

earnings losses—a 4.3 ratio of losses to sample share. Surprisingly, union joiners in my sample 

of U.S. displaced workers experienced average losses of $21 in weekly earnings. As a group, 

these workers account for 2.2 percent of total losses within the sample, but it would not have 

been unexpected to see these workers experience wage gains and thus account for a negative 

proportion of total losses.  

 Figures 1 and 2 demonstrate that the proportion of workers displaced from union jobs to the 

total number of displaced workers has trended downward for much of the analysis period. Figure  
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Figure 1. Rate of  pre-displacement union coverage for displaced workers in analysis 
sample    
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Figure 2. Rate of  pre-displacement union coverage for all displaced workers 
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1 shows the trend for workers included in the analysis sample (i.e., reemployed workers who 

were displaced by a plant or company closure). As discussed in the data section above, the 

sample under-represents pre-displacement union workers because they are less likely than 

nonunion workers to be reemployed as of the survey date. This limitation leads to lower counts 

of displaced union workers, but should not have a large effect on the overall trend.    

 Looking at workers displaced for all reasons (plant closure, abolition of shift, slack work, and 

other) and without regard to employment status as of the survey date reveals a steadier trend. 

This larger sample of workers shows that, between the 1996 and 2008 surveys, pre-displacement 

union workers made up an increasingly smaller proportion of all displaced workers (see Figure 

2).  

Regression Results  

Unweighted Results 

 Table 6 presents the results of the unweighted regressions. In Column (1), I test only the 

effect of losing pre-displacement union status without regard for post-displacement union status 

and find that workers covered by a union contract in the pre-displacement job experienced 0.104 

greater log wage losses (statistically significant at the one-percent level) than did workers not 

covered by a union contract in the pre-displacement job. Testing the union indicator variable 

(Column (2)) reveals a slightly larger union effect of a 0.126 change in log wages compared to 

workers who did not change union status from pre- to post-displacement. This estimate is also 

statistically significant at the one-percent level. Adding separate union-status categories reveals 

that the majority of the union effect is captured by the loss of union status. Workers in the 

sample who lost union coverage from pre- to post-displacement experienced a ceteris-paribus 

change in log wages equal to -0.182 compared to workers who were not covered by a union  
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Table 6. Unweighted regression results with robust standard errors for workers displaced by plant closures 
Dependent variable = change in log of wages from pre-displacement to post-displacement 

       
       (1)      (2)      (3)      (4)      (5) 
       

Constant   0.092***  0.083**  0.083**  0.087**  0.087** 
  (0.035) (0.035) (0.035) (0.035) (0.035) 
Union coverage   -0.104***       --       --       --       -- 
    (pre-displacement)  (0.025)     
Union indicator        --  0.126***       --  0.118***       -- 
   (0.022)  (0.022)  
Union-union        --       --  0.054*       --  0.049 
    (0.032)  (0.031) 
Union-nonunion        --       -- -0.182***       -- -0.169*** 
    (0.032)  (0.032) 
Nonunion-union        --       --  0.051       --  0.051 
    (0.033)  (0.032) 
Experience/10  -0.119*** -0.119*** -0.118***  -0.114*** -0.112*** 
  (0.024) (0.024) (0.024) (0.024) (0.024) 
Experience2/100   0.025***  0.025***  0.024***  0.024***  0.023*** 
  (0.006) (0.006) (0.006) (0.006) (0.006) 
Tenure/10  -0.071*** -0.074*** -0.072*** -0.075*** -0.073*** 
    (pre-displacement)  (0.019) (0.018) (0.018) (0.018) (0.018) 
Tenure2/100   0.001  0.002  0.0009  0.003  0.002 
    (pre-displacement)  (0.006) (0.005) (0.0054) (0.005) -0.005 
Employment growth in    0.260**  0.253**  0.241**  0.150  0.147 
    pre-displacement industry  (0.109) (0.109) (0.109) (0.119) (0.119) 
Number of jobs  -0.033*** -0.033*** -0.031*** -0.032*** -0.031*** 
    (post-displacement)  (0.008) (0.008) (0.008) (0.008) (0.008) 
Received UI benefits  -0.099*** -0.099*** -0.096*** -0.092*** -0.090*** 
  (0.013) (0.013) (0.013) (0.013) (0.013) 
Years since displacement   0.020**  0.019**  0.020**  0.019**  0.019** 
  (0.008) (0.008) (0.008) (0.008) (0.008) 
Occupation & industry indicators      No      No      No     Yes     Yes 
       
N     3,834    3,834    3,834    3,834    3,834 
Mean of dependent variable    -0.066   -0.066   -0.066   -0.066   -0.066 
R2     0.087    0.092    0.095    0.117    0.120 
Huber-White robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10  
Notes: All models include dummy variables for survey year, female, white, married, and four categories of  
educational attainment. Variables specifying year of displacement are not included because they are a  
function of year in sample and years since displacement. Models that control for occupation and industry  
include eight occupation indicators (not including the baseline of laborer) and sixteen industry indicators  
(not including the baseline of professional and business services). Data are from the 1994-2008 Displaced 
Worker Supplements. Full results are displayed in Table A3 in the Appendix. 
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contract in either the pre- or post-displacement job, significant at the one-percent level. Gaining 

union status, meanwhile, was associated with a statistically insignificant wage gain that was 

smaller in magnitude than the effect of losing union status. Finally, maintaining union status was 

associated with a marginally significant 0.054 increase in log wages compared to maintaining 

nonunion status, holding other variables constant.  

 The estimates on the union indicator and the separate union-status variables are robust to 

industry and occupation effects, as shown in Columns (4) and (5), but controlling for these 

effects slightly decreases the magnitudes of the union estimates. With the industry and 

occupation controls, the estimate on the union indicator decreases to 0.118, still significant at the 

one-percent level. The effect of losing union status, meanwhile, decreases from a 0.182 decline 

in log wages compared to maintaining nonunion status to a 0.169 decline. In addition, the 

estimate on maintaining union status, although it changes little in magnitude, loses its marginal 

significance. 

Weighted Results 

 The results of the weighted regressions are presented in Table 7. These results indicate that 

the unweighted results presented in Table 6 are generally robust to weighting, but the weights 

slightly decrease the magnitude of most of the estimates. Column (1) of Table 7, for example, 

shows the effect of pre-displacement union coverage as a 0.096 decrease in log wages, slightly 

lower than the unweighted effect of 0.104. The estimates on the weighted union indicator 

variable and union-nonunion variable—shown in Columns (2) and (3)—are also lower than their 

unweighted counterparts, but both remain highly significant at the one-percent level. The 

weighted estimate on the union indicator variable is 0.111 compared to the unweighted estimate 

of 0.126. The weighted estimate on the union-nonunion variable, meanwhile, is 0.171, lower  
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Table 7. Weighted regression results with robust standard errors for workers displaced by plant closures 
Dependent variable = change in log of wages from pre-displacement to post-displacement 
       
       (1)      (2)      (3)      (4)      (5) 
       
Constant   0.079**  0.069*  0.072*  0.079**  0.081** 
  (0.040) (0.039) (0.039) (0.039) (0.039) 
Union coverage   -0.096***       --       --       --       -- 
    (pre-displacement)  (0.028)     
Union indicator        --  0.111***       --  0.102***       -- 
   (0.026)  (0.025)  
Union-union        --       --  0.061*       --  0.059* 
    (0.036)  (0.035) 
Union-nonunion        --       -- -0.171***       -- -0.155*** 
    (0.036)  (0.035) 
Nonunion-union        --       --  0.029       --  0.029 
    (0.039)  (0.038) 
Experience/10  -0.108*** -0.109*** -0.109*** -0.105*** -0.105*** 
  (0.028) (0.027) (0.027) (0.026) (0.026) 
Experience2/100   0.022***  0.023***  0.022***  0.022***  0.022*** 
  (0.007) (0.007) (0.007) (0.007) (0.007) 
Tenure/10  -0.083*** -0.084*** -0.082*** -0.087*** -0.086*** 
    (pre-displacement)  (0.020) (0.019) (0.019) (0.019) (0.018) 
Tenure2/100   0.002  0.003  0.002  0.004  0.004 
    (pre-displacement)  (0.006) (0.005) (0.005) (0.005) (0.005) 
Employment growth in    0.271**  0.270** 0.250**  0.145  0.134 
    pre-displacement industry  (0.119) (0.118) (0.119) (0.129) (0.130) 
Number of jobs  -0.039*** -0.038*** -0.037*** -0.038*** -0.037*** 
    (post-displacement)  (0.008) (0.008) (0.008) (0.008) (0.008) 
Received UI benefits  -0.087*** -0.088*** -0.084*** -0.079*** -0.077*** 
  (0.014) (0.014) (0.014) (0.014) (0.014) 
Years since displacement   0.022***  0.021**  0.021** 0.020**  0.020** 
  (0.008) (0.008) (0.008) (0.008) (0.008) 
Occupation & industry indicators      No      No      No     Yes     Yes 
       
N     3,834    3,834    3,834    3,834    3,834 
Mean of dependent variable    -0.063   -0.063   -0.063   -0.063   -0.063 
R2     0.090    0.094    0.098    0.122    0.125 
Huber-White robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10  
Notes: All models include dummy variables for survey year, female, white, married, and four categories of  
educational attainment. Variables specifying year of displacement are not included because they are a  
function of year in sample and years since displacement. Models that control for occupation and industry  
include eight occupation indicators (not including the baseline of laborer) and sixteen industry indicators  
(not including the baseline of professional and business services). Data are from the 1994-2008 Displaced 
Worker Supplements (DWS). The model is weighted using the DWS weight, which is a measure of the 
inverse probability of an observation's inclusion in the survey. Full results are displayed in Table A4 in the 
Appendix. 
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than the unweighted estimate of 0.182. The weighted estimate on the union-union indicator is 

slightly higher than the unweighted estimate—0.061 compared to 0.054—and remains 

marginally significant, while the weighted estimate on the union-joiner variable remains 

insignificant and decreases in magnitude by more than 40 percent. 

 As with the unweighted results, the weighted results are robust to industry and occupation 

effects, but the magnitudes of the union effects are slightly muted by comparison. Controlling for 

industry and occupation, for example, causes the weighted estimate on the union indicator 

variable to decline to 0.102 and the weighted estimate on the union-leaver variable to decline to 

0.155. The weighted estimate on the union-union variable in Column (5) keeps its marginal 

significance—unlike in the unweighted results—and indicates a 0.059 gain in log wages for 

workers who maintained union coverage compared to those who were not covered by a union 

contract in either the pre- or post-displacement job. The weighted union-joiner effect, 

meanwhile, remains insignificant and does not change in magnitude after controlling for industry 

and occupation effects. 

 These weighted regressions measure many of the same union variables as Kuhn and 

Sweetman (1998) and Raphael (2000) have previously measured, and Table 8 presents a 

comparison of the coefficients on these key variables with comparable results from these two 

previous studies. For the union-nonunion variable, Raphael reports the largest-magnitude 

estimate at -0.161, and Kuhn and Sweetman (1998) report the smallest at -0.14, with my estimate 

of -0.155 falling in between. Estimates on the union-union variables in the three studies range 

from 0.05 to 0.075 with little-to-no significance in each. The estimate on the nonunion-union 

variable is 0.029 in my study, while the corresponding estimates reported by Raphael and Kuhn 

and Sweetman are 0.097 and 0.09, respectively. The estimate on my variable for pre-
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displacement union coverage is larger than Kuhn and Sweetman’s (-0.096 compared to -0.03) 

and also more statistically significant. Raphael does not test this variable in his study. The 

estimate on my union coverage indicator variable, meanwhile, is comparable to Raphael’s (0.102 

compared to 0.137), and both are significant at the one-percent level. Kuhn and Sweetman do not 

test a similar variable in their study.  

Table 8. Comparison of regression results to previous studies  
     
 Current Study, Raphael (2000), Kuhn & Sweetman   
 1994-2008 DWS 1994-1996 DWS (1998), 1983 COEP  
     

Union-union  0.059*    0.075      0.05        
 (0.035)     (0.068)     (0.036)     

Union-nonunion -0.155*** -0.161*** -0.14***   
 (0.035)     (0.052)     (0.053)     

Nonunion-union  0.029      0.097      0.09*      
 (0.038)     (0.062)     (0.054)     

Union coverage -0.096*** --     -0.03        
    (pre-displacement) (0.028)      (0.036)     
Union indicator  0.102*** 0.137*** --       

 (0.025)     (0.039)       
Standard errors in parentheses    

 Notes: This comparison does not account for differences in control variables across 
studies. Kuhn and Sweetman (1998) report results only to the hundredths place. 
Estimates for my study are taken from Column (5) of Table 7. Data for my study and 
Raphael’s study are from the Displaced Worker Supplement (DWS). Data for Kuhn and 
Sweetman’s study are from the Canadian Out of Employment Panel (COEP).  

 

   
   

Proportion of Total Wage Losses  

 Table 9 presents the results of the two techniques for measuring the proportion of wage losses 

attributable to union status. Using the same technique as Kuhn and Sweetman (1998), I 

determine that, at the mean characteristics of the analysis sample, union leavers account for 22 

percent of all wage losses, and workers with pre-displacement union coverage account for 21 

percent of losses.   
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Table 9. Proportion of wage losses by union transition path at mean characteristics and estimates 
of wage losses associated solely with union status 

 

     
 Union Nonunion Union Union    
 Stayers Stayers Joiners Leavers All  
 (U-U) (N-N) (N-U) (U-N) Categories  
       

Predicted change in log earnings 0.002 -0.057 -0.028 -0.212 -0.063  
 (0.034) (0.007) (0.037) (0.034) (0.007)  

Share of wage loss (%) -0.13 76.60 2.01 21.52 100.00  
Percent of sample (%) 3.42 85.58 4.56 6.44 100.00  
Ratio of % of wage loss        
    to % of sample -0.04 0.90 0.44 3.34 1.00  
Sample size 131 3,281 175 247 3,834  

       
Change in log earnings due 0.059       --  0.029 -0.155 -0.007  
    solely to union status (0.035)  (0.038) (0.035)   
Share of total wage loss (%) -3.18       -- -2.09 15.74 10.48  
Sample size 131 3,281 175 247 3,834  
Standard errors in parentheses       
Notes: Predicted changes in log earnings are based on the regression in Column (5) of Table 7 at 
the mean characteristics of all individuals in the analysis sample. Estimates of changes in earnings 
are also based on the regression in Column (5) of Table 7. The earnings effect associated solely 
with union status is not estimated for nonunion stayers because they are the baseline group. Data 
are from the 1994-2008 Displaced Worker Supplements (DWS). Analyses are weighted using the 
DWS weight. 

 

       
       

 The results of the second technique for measuring the proportion of wage losses attributable 

to union status suggest a smaller union effect. Using this method, I estimate that the loss of union 

status accounts for 16 percent of all wage losses during the analysis period. Looking at all 

workers covered by a union contract in the pre-displacement job lowers the proportion to 13 

percent of total losses. Conducting this estimation technique using constant 2005 dollars rather 

than log wages yields nearly identical estimates. 
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DISCUSSION AND CONCLUSIONS 

Discussion 

Average Losses 

 As reported above, displaced workers in my sample experienced an average earnings decrease 

of 6.0 percent from their pre-displacement wage level. These average losses are smaller than 

those reported in many previous studies of displaced workers, but they are not inconsistent with 

the finding that losses for displaced workers follow cyclical trends and depend heavily on labor 

market conditions in the year of displacement. Farber (2005), for example, finds that average 

wage losses varied substantially in the DWS surveys conducted between 1984 and 2004. At their 

lowest point, in the 2000 survey, wage losses were a mere 0.2 percent. At their highest, in the 

2004 survey, average losses approached 14 percent. Farber also finds particularly low levels of 

average wage loss throughout the mid- to late-1990s. My analysis sample of workers displaced 

by plant or company closures who were not employed in the construction or agriculture pre-

displacement industries shows similarly large variation in average wage losses across surveys. 

 Notably, although my analysis period covers the tail end of the 1990-1991 recession as well 

as the mild recession of the early 2000s, it does not cover the much deeper recession of 2007-

2009.2 As a result, the strong labor markets of the 1990s and the mid-2000s lower the average 

wage loss over the analysis period and mask some of the large losses workers experienced during 

the early 1990s and early 2000s. Looking solely at the mean wage loss across the analysis period 

also masks large losses for workers who lost union status and for long-tenure workers. Both of 

these groups of displaced workers experienced larger-than-average losses in each survey across 

                                                
2 The recession began in December of 2007 and the DWS survey was conducted in January 2008, making it unlikely 
that more than a handful of workers had been displaced in December and reemployed by January before filling out a 
survey.  
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the analysis period. Further, considering the cyclical nature of wage losses for displaced workers, 

it is almost certain that the losses reported in these data fail to accurately represent the cost of 

displacement for all types of workers who have been laid off during the recent recession and 

continuing slow recovery. Due to the considerable depth of the economic downturn, these 

workers’ average losses are likely to be larger than the losses in any of the surveys included in 

this analysis. 

Comparison to Previous Studies 

 The union effects in both the weighted and unweighted regression results reported above are 

consistent with those reported by Raphael (2000) and Kuhn and Sweetman (1998) in their studies 

of displaced workers using the 1994 and 1996 DWS and the 1983 Canadian Out of Employment 

Panel (COEP), respectively. Of particular interest for this study, the estimates on the union-

nonunion variables (reported above) are remarkably similar across studies, all falling between     

-0.14 and -0.161. The effect of maintaining union coverage after displacement is also quite 

consistent. My estimate on the nonunion-union variable is noticeably lower than either Rapahel’s 

or Kuhn and Sweetman’s, but their results were, respectively, not significant and significant only 

at the ten-percent level. In addition, the effect of pre-displacement union coverage for U.S. 

workers in my sample is substantially larger and more significant than the effect reported by 

Kuhn and Sweetman, due primarily to the larger share of workers in their sample who 

maintained union coverage after displacement—and who therefore experienced far lower levels 

of wage loss. Finally, the union indicator variable reported in this study is smaller in magnitude, 

but not substantially different from the estimate reported by Raphael. 

 Without controlling for other factors, union leavers in my sample account for a smaller 

proportion of total wage losses than did workers in Kuhn and Sweetman’s (1998) sample. In 
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Kuhn and Sweetman’s study, union leavers account for 75.3 percent of total wage losses and 

make up 13.7 percent of the sample—a 5.5 ratio of losses to sample share. This ratio is much 

larger than the 4.3 ratio for my sample of U.S. workers. Notably, however, in my sample, union 

joiners experienced average decreases in weekly wages of $21 per week. In Kuhn and 

Sweetman’s sample, union joiners experienced average gains of $0.83 in hourly earnings—the 

equivalent of $33 for a 40-hour workweek (measured in 1993 Canadian dollars).  

 Setting these Canadian workers’ wage gains to zero (to match their outcomes more closely 

with those of union joiners in my sample) yields a revised wage-loss-to-sample-share ratio of 

4.8. This ratio is much closer to the 4.3 ratio for U.S. union leavers in my sample, suggesting that 

more than half of the difference in this ratio can be attributed to differences in the post-

displacement outcomes of union joiners. Differences in rates of unionization account for much of 

the rest of the disparity between Canadian and U.S. union leavers’ share of total wage losses 

(75.3 percent in Kuhn and Sweetman’s sample and 27.9 percent in my sample). While the 

difference in unionization rates reflects, in part, overall higher rates of Canadian union coverage 

(particularly high here because Kuhn and Sweetman’s sample is from 1983), it also represents a 

de-unionization trend in the U.S. during the 1990s and 2000s. 

 Holding constant other factors that contribute to wage loss, the proportions of total wage 

losses attributable to pre-displacement union coverage and the loss of union status remain lower 

than the proportions in Kuhn and Sweetman’s (1998) sample. My estimated proportions are also 

lower than Kuhn and Sweetman’s hypothesized proportions for the U.S. For example, Kuhn and 

Sweetman estimate that 49 percent of total U.S. wage losses can be attributed to workers who 

lose union coverage and that 35 to 54 percent can be attributed to pre-displacement union 

workers. In my sample, these proportions are 22 percent and 21 percent, respectively. 
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Considering, however, the lower union coverage rates for the U.S. workforce in this analysis 

than Kuhn and Sweetman used for their analysis as well as the worse reemployment outcomes 

for union joiners, it is not surprising that my estimates are lower than theirs. Using the alternate 

technique discussed above removes the wage loss associated with nonunion factors 

(approximately the estimated wage loss for nonunion-nonunion workers at the mean 

characteristics) and results in smaller estimated proportions of the union effect. These results are 

approximately one-third of Kuhn and Sweetman’s estimated proportion for workers who lost 

union status and one-quarter to two-fifths of their estimated proportion for all pre-displacement 

union workers. Considering these empirical findings, it is very unlikely that either pre-

displacement union status or the loss of union status from pre- to post-displacement is 

responsible for the proportion of losses hypothesized by Kuhn and Sweetman.  

Implications for Policy 

 Although the loss of union status is a significant predictor of large individual-level wage 

losses upon reemployment after displacement, my results suggest that approximately 84 percent 

of total wage losses are attributable to other causes. Further, approximately 90 percent of total 

wage losses are attributable to causes other than all union transition effects combined. These 

findings lend support for a broad-based policy response to the problem of low reemployment 

wages, since it is clear that although a portion of the losses is due to the loss of union wage 

premiums, a large portion is also due to skill-based and other factors. Understanding the 

proportion of losses due to union wage premiums is important for making policy related to 

displaced workers, but it does not, on its own, dictate a set of policies that will be effective. 

Many of the current policies and programs for displaced workers address only the period of 

unemployment—i.e., the period between displacement and initial reemployment. Broadly, the 
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findings of this study and past research suggest that cash benefits during the period of 

unemployment are important for stemming the cost of displacement, but are insufficient for 

addressing the problem of long-term wage losses. Unemployment insurance (UI) is one such 

program that should be available to all workers displaced from full-time jobs. Regular UI 

benefits replace a portion of lost wages for 26 weeks, and extended and emergency benefits can 

lengthen the benefit period for the long-term unemployed during times of high national and state-

level unemployment. The TAA program, which is available to trade-impacted displaced workers, 

provides up to 78 weeks of Trade Readjustment Allowances (TRAs) to workers who have 

exhausted their unemployment benefits and who are enrolled in job training (or who have 

received a training waiver). Although these programs are generally successful at replacing wage 

losses due to unemployment, they do nothing to address long-term wage losses due to low post-

displacement wages. As demonstrated by this study and many others, these losses can be 

substantial and persistent. If losses persist for decades, as suggested by von Wachter, Song, and 

Manchester (2009), wage losses resulting from low reemployment earnings represent a far 

greater hardship than wage losses during the period of unemployment following displacement.  

 Some programs attempt to address the issue of low reemployment wages, particularly 

through job retraining for displaced workers. The TAA program, for example, provides funds for 

worker training, and enrollment in training is required for workers to qualify for TRAs in most 

cases. Training under the TAA program is meant to be targeted at a specific occupation and can 

include classroom training, on-the-job training, customized training, or basic and remedial 

education. TAA also includes a small “wage insurance” program that replaces as much as half of 

lost annual wages over two years for workers age 50 and older. In addition, the program offers 

job search and relocation allowances for workers who qualify. Title I of the Workforce 
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Investment Act (WIA) provides additional job training funds for displaced workers, but these 

Title I training funds are shared with disadvantaged workers. Further, low-income displaced 

workers can receive Pell Grants if they wish to enroll in education and training courses at a 

community college. Even with several programs serving the retraining needs of displaced 

workers, the average investment in each worker (typically a few thousand dollars) is not large 

enough to close the earnings gap, particularly for high-tenure workers. 

Although evaluations of TAA’s training activities are limited, those that have been conducted 

suggest the benefits of the program’s training requirement are likely only marginal. Decker and 

Corson (1995), for instance, conduct a study of TAA trainees before and after the 1988 

mandatory-training provisions took effect. Although trainees experienced slightly higher 

reemployment wages than non-trainees, these differences mostly disappeared once the authors 

accounted for other observable characteristics. Marcal (2001) uses the same data as Decker and 

Corson but alters their methods slightly. She finds that, different from Decker and Corson’s 

results, TAA participants had a higher probability of employment, after adjusting for time spent 

in training. She confirms Decker and Corson’s finding, however, that TAA participants did not 

receive higher reemployment wages than similar UI exhaustees who did not participate in the 

TAA program. Reynolds and Palatucci (2011) use propensity score matching to test differences 

in reemployment outcomes between TAA participants and displaced workers who did not 

participate in TAA as well as between TAA participants who participated in training and those 

who were granted training waivers. The authors find that while TAA participants did not have 

better employment outcomes (measured in terms of average wages and rates of employment) 

than displaced TAA non-participants, TAA participants who enrolled in training had better 

outcomes than TAA participants who received training waivers. It is unclear, however, whether 
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the differences between these two findings are caused by real effects of the TAA program or by 

selection bias due to unobservable differences between the samples of workers (such as 

differences in local labor market conditions). Taken as a whole, these evaluations suggest that 

the TAA program likely has at least some positive impacts on TAA participants’ employment 

outcomes. Still, more study and evaluation is needed to better understand the true magnitude of 

the program’s benefits. 

Still, there is evidence that job training may be an effective means of raising reemployment 

wages for displaced workers. Jaboson, LaLonde, and Sullivan (2005), for instance, test the 

earnings effects of community college courses for workers in Washington State. They find that 

the equivalent of one year of community college credits raised earnings by 9 percent for male 

displaced workers and by 12 percent for female displaced workers. Courses in more quantitative 

subjects, meanwhile, resulted in greater-than-average wage gains: 14 percent for males and 29 

percent for females. The authors also find little evidence of a “sheepskin” effect, suggesting that 

displaced workers can reap benefits even if they take only a few courses that do not lead to a 

degree or certificate. These results only pertain to workers who chose to enroll in training 

courses, however. These workers were more likely to be white and to have a higher level of 

education, and they tended to have been displaced from declining industries. They were also, 

most likely, workers who expected to benefit from training because they chose to enroll 

voluntarily. Because these findings cannot be generalized to all displaced workers (specifically 

those who did not enroll in training), the authors suggest that policy makers should be wary of 

adopting policies that encourage all workers to enroll in training, even if they are ill suited for it. 

Finally, the authors promote publicly guaranteed loans as a means of financing training for 

displaced workers without incentivizing training for workers who expect a lower return on their 
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investment. For older workers, the authors argue for cash assistance, such as wage insurance, to 

help buoy wages without financing training that has little chance of paying off.3  

 Greenstone and Looney (2010) lay out a three-pronged approach for addressing the problems 

of worker displacement and pervasive unemployment in distressed communities. They 

recommend first adopting policies intended to make distressed communities more attractive to 

employers, including tax cuts combined with increases in public investment and on-the-job 

training programs. Second, additional policies—such as wage insurance—should be adopted to 

help workers stem the economic effects of low reemployment wages. In addition, job training 

through community colleges (particularly courses in quantitative subjects, science, and health 

care) can increase workers’ skills and help them receive higher-paying jobs after displacement. 

Third, the Department of Labor can help improve job matches for displaced workers by raising 

the quality of the job search assistance and counseling services provided by One-Stop Career 

Centers. The government can also improve worker mobility by defraying some of the costs 

associated with employment-related moves (beyond the limited help provided to TAA-eligible 

workers), as these costs tend to be front-loaded and difficult to finance for unemployed workers.  

 The issue of job match is of particular importance during recessions or in distressed 

communities, and in many cases, a combination of training and wage supports is not the answer. 

If displaced workers are unable to find employment for a long period of time, they can become 

unsuitable to employers and have a difficult time finding jobs that fit their skills. These long-
                                                
3 An expanded wage insurance program could be financed either by the federal government or by taxes on 
employers (similar to the UI system). Such a system would appeal to workers because they would be protected 
against the possibility of having to accept a lower wage after losing a job. It would appeal to employers because it 
would provide a stronger safety net to the workers they are forced to lay off and would allow them to hire workers at 
a wage below the workers’ typical reservation wage, allowing for better job match. State governments and the 
federal government would benefit from wage insurance because workers would likely return to work more quickly 
and would therefore be less likely to exhaust their unemployment benefits, creating more solvent state UI systems. 
For additional information about wage insurance, see Kletzer and Litan (2001) and Burtless (2007). 
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term unemployed workers may have appropriate skills (i.e., retraining is unnecessary), but 

employers are unwilling to take a risk in hiring them because of large gaps in their résumés (so 

wage supports will not help). For these displaced workers, programs that help employers hire 

them on a low-risk, conditional basis can be beneficial in improving job match and increasing 

reemployment wages. Many current programs aimed at matching employers and the long-term 

unemployed are flawed for a variety of reasons, and a federal program aimed directly at 

encouraging employers to hire skilled, long-term unemployed displaced workers in suitable 

employment could further decrease post-displacement wage losses for this group.  

Conclusions 

 Wage loss for displaced workers remains a serious problem in the U.S. and has repercussions 

for both individual displaced workers and for the country as a whole. Individuals displaced from 

jobs experience large wage losses that can persist for many years. These wage losses can even 

lead to lower life expectancies for middle-aged displaced workers (Sullivan & von Wachter, 

2009). Beyond these individual-level hardships, the effects of worker displacement can also lead 

to higher costs for the U.S. in the form of heftier medical bills for displaced workers with worse 

health outcomes, future transfer payments to workers whose reemployment wages are 

insufficient to support their families, and lower state and federal tax receipts from workers with 

depressed wages. In addition, if policies are not in place to help displaced workers find suitable 

unemployment quickly, the resulting long spells of unemployment will be particularly costly for 

states and the federal government in the form of increased UI and TRA benefit payments. 

Finally, if employment outcomes for workers displaced by foreign trade or increasing 

technological efficiency are not improved by government interventions, political support could 
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erode for policies that allow the U.S. labor market to remain dynamic and responsive to market 

forces.  

 The findings of this study suggest that the loss of union status contributes substantially to 

individual-level wage loss from the pre-displacement job to the post-displacement job. The 

consistent trend of de-unionization among the general population as well as among workers 

affected by job displacement, however, has led to a lower proportion of total wage losses 

associated with pre-displacement union status than previously estimated. These results suggest 

that a large portion of wage losses are likely due to skill-based factors and that a varied approach 

combining job retraining with targeted income supports may be able to limit the negative 

consequences of displacement in a cost-effective manner.  

 An effective policy response, however, must be sure to target specific policies to workers who 

are likely to reap the largest benefits from them. For example, older workers who are unlikely to 

see gains from job retraining might be best served by an expanded wage insurance program that 

temporarily supplements their reemployment wages and encourages them to reenter employment 

more quickly than they otherwise might have. Worker retraining, meanwhile, might be effective 

for younger workers or for those who choose to enter training voluntarily because they believe 

such training will yield results. For these workers, a combination of Pell Grants, other selective 

stipends, and publicly guaranteed training loans—as suggested by Jacobson, LaLonde, and 

Sullivan (2005)—might help fund courses for workers likely to receive the maximum benefit 

without incentivizing those who will not. Even within this framework, however, the government 

should provide additional information to trainees on the differential benefits of training courses 

in various disciplines. Considering the earnings benefits of training courses in more quantitative 

subjects, providing workers with full information can help them make appropriate choices. 
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Finally, for long-term unemployed displaced workers who are unlikely to benefit from either 

wage supplements or retraining, federal and state programs should be adopted to encourage 

employers to take a chance on these workers and ensure that their skills do not further 

deteriorate. 

 The federal government must also decide what to do about the substantial wage losses of 

workers who lose union coverage due to displacement. It may be politically infeasible to directly 

supplement these workers’ reemployment wages solely because they have lost the benefit of a 

union wage premium, but policies can be targeted at workers who are more likely to lose union 

coverage after displacement, such as older workers and workers displaced from manufacturing 

jobs. Expanding the wage insurance program within Alternative TAA would be one place to 

start. But whatever policy actions are ultimately taken, the problem of persistent wage losses for 

displaced workers—particularly workers displaced during the recent recession—should remain 

foremost in the minds of policy makers. These workers are paying a price for increased labor 

market efficiency, and every effort should be made to limit the pain they suffer.  
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APPENDIX 
 
Table A1. List of variables used in analysis 
Variable Description of Variable 

Change in log wages 
Continuous variable coded as the log of post-displacement weekly wages 
minus the log of pre-displacement weekly wages, excluding top-coded 
observations. 

Union coverage  Dummy variable coded 1 if the post-displacement job is covered by a  
    (pre-displacement) union contract and coded 0 otherwise. 

Union indicator 
Indicator variable coded 1 if an individual moved from a nonunion job to a 
union job, -1 for a move from a union job to a nonunion job, and 0 
otherwise. 

Union-union Dummy variable coded 1 if an individual moved from a union job to another 
union job and coded 0 otherwise. 

Union-nonunion Dummy variable coded 1 if an individual moved from a union job to a 
nonunion job and coded 0 otherwise. 

Nonunion-union Dummy variable coded 1 if an individual moved from a nonunion job to a 
union job and coded 0 otherwise. 

Nonunion-nonunion Dummy variable coded 1 if an individual was not covered by a union 
contract in either the pre- or post-displacement job and coded 0 otherwise. 

Experience/10 
Discrete variable coded as age minus years of education minus 6 and then 
divided by 10. Years of education are estimated as 10, 12, 14, 16, and 18 for 
the five educational categories. Negative values are coded as 0. 

Experience2/100 Experience/10 squared. 
Tenure/10 
    (pre-displacement) 

Continuous variable measuring years of tenure in the pre-displacement job 
divided by 10. 

Tenure2/100 Tenure/10 squared. 
Employment growth in  
    pre-displacement  
    industry 

Total employment in year t + 1 minus total employment in year t - 1 divided 
by total employment in year t. Total employment is measured in 000s. 

Number of jobs 
    (post-displacement) 

Number of jobs between displacement and reemployment in the current job 
(excluding the current job). Individuals holding more than 15 jobs excluded. 

Received UI benefits Dummy variable coded 1 if an individual received unemployment benefits 
and coded 0 otherwise. 

Less than high school Dummy variable coded 1 if an individual did not finish high school and 
coded 0 otherwise. 

High school Dummy variable coded 1 if high school was reported as an individual's 
highest level of educational attainment and coded 0 otherwise. 

Some college Dummy variable coded 1 if an individual attended college, but did not 
complete a 4-year degree, and coded 0 otherwise. 

College Dummy variable coded 1 if an individual completed a 4-year degree, but not 
an advanced degree, and coded 0 otherwise. 

Advanced Dummy variable coded 1 if an individual completed an advanced degree and 
coded 0 otherwise. 
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Table A1 (cont.). List of variables used in analysis 
Variable Description of Variable 

White Dummy variable coded 1 if white was reported for an individual's race and 
coded 0 otherwise. 

Female Dummy variable coded 1 if an individual is female and coded 0 otherwise. 
Married Dummy variable coded 1 if an individual is married and coded 0 otherwise. 
Years since  
    displacement 

Discrete variable indicating the number of years between displacement and 
the DWS survey. Possible values are 1, 2, and 3.  

Occupation indicators Indicator variables coded 1 for leaving one of 9 occupations, -1 for leaving an 
occupation, and 0 for not changing occupations. 

Industry indicators Indicator variables coded 1 for entering one of 17 industries, -1 for leaving an 
industry, and 0 for not changing industries. 

Year in sample Dummy variables specifying the year of inclusion in the DWS survey. 
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Table A2. Mean values of key variables for a sample of workers from the Current Population 
Survey (CPS) and displaced workers 
Full results      

      
  Sample of Workers Displaced by Plant Closure 
 Sample of CPS Entire Union Union Union 
 Respondents a Sample Leavers Stayers Joiners 
      

Weekly wage (current) 766.04 687.05  549.86  762.13  668.94  
 (415.62) (428.97) (259.50) (341.97) (411.94) 

Age 40.57 38.96  41.20  43.63  38.40  
 (10.68) (10.10) (9.37) (8.93) (10.15) 

White 0.73 0.72  0.76  0.71  0.66  
Female 0.38 0.42 0.29 0.28 0.37 
Married  0.53 0.62  0.71  0.74  0.59  
Experience  -- 17.46  20.29  22.82  17.10  
    (pre-displacement)   (10.25) (9.74) (9.06) (9.88) 
Job tenure  -- 6.13  10.58  13.10  5.69  
    (pre-displacement)   (7.11) (8.60) (9.70) (6.16) 
Union coverage (current) 0.09 0.08  0.00  1.00  1.00  
Union coverage        
    (pre-displacement) -- 0.10  1.00  1.00  0.00  
Region:       
    Northeast 0.19 0.16  0.21  0.21  0.17  
    Midwest 0.29 0.23  0.33  0.48  0.31  
    South  0.34 0.36  0.28  0.17  0.24  
    West 0.19 0.25  0.18  0.14  0.28  
Education:       
    Less than high school 0.11 0.09  0.09  0.09  0.05  
    High school 0.32 0.37  0.53  0.57  0.46  
    Some college 0.30 0.32  0.30  0.28  0.37  
    College  0.16 0.17  0.07  0.03  0.10  
    Advanced degree 0.11 0.05  0.02  0.03  0.02  
Received UI benefits -- 0.45  0.63  0.51  0.50  
Year displaced:      
    1991 -- 0.05  0.04  0.07  0.08  
    1992 -- 0.04  0.03  0.05  0.03  
    1993 -- 0.07  0.14  0.11  0.07  
    1994 -- 0.04  0.04  0.06  0.03  
    1995 -- 0.09  0.11  0.08  0.10  
    1996 -- 0.05  0.05  0.06  0.09  
    1997 -- 0.08  0.04  0.10  0.10  
    1998 -- 0.04  0.03  0.02  0.08  
    1999 -- 0.09  0.09  0.07  0.10  
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Table A2 (cont.). Mean values of key variables for a sample of workers from the Current 
Population Survey (CPS) and displaced workers 
Full results      

      
  Sample of Workers Displaced by Plant Closure 
 Sample of CPS Entire Union Union Union 
 Respondents a Sample Leavers Stayers Joiners 
      

    2000 -- 0.04  0.05  0.04  0.04  
    2001 -- 0.11  0.12  0.06  0.10  
    2002 -- 0.05  0.05  0.03  0.03  
    2003 -- 0.08  0.09  0.13  0.03  
    2004 -- 0.04  0.01  0.03  0.01  
    2005 -- 0.07  0.03  0.06  0.06  
    2006 -- 0.04  0.05  0.01  0.03  
    2007 -- 0.03  0.02  0.03  0.02  

      
N 277,202  3,834  247  131  175  
Standard errors in parentheses     
Notes: Data are from the 1994-2008 CPS and Displaced Worker Supplements (DWS). Analyses 
for the sample of CPS workers are weighted using the final weight provided for the CPS. 
Analyses for displaced workers are weighted using the DWS weight.  
a Sample consists of all workers ages 20 through 61 who work full time and earn at least $40 per 
week.  
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Table A3. Unweighted regression results with robust standard errors for workers displaced by plant 
closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement  

       
       (1)      (2)      (3)      (4)      (5) 
       

Constant   0.092***  0.083**  0.083**  0.087**  0.087** 
  (0.035) (0.035) (0.035) (0.035) (0.035) 
Union coverage   -0.104       --       --       --       -- 
    (pre-displacement)  (0.025)     
Union indicator        --  0.126***       --  0.118***       -- 
   (0.022)  (0.022)  
Union-union        --       --  0.054*       --  0.049 
    (0.032)  (0.031) 
Union-nonunion        --       -- -0.182***       -- -0.169*** 
    (0.032)  (0.032) 
Nonunion-union        --       --  0.051       --  0.051 
    (0.033)  (0.032) 
Experience/10  -0.119*** -0.119*** -0.118***  -0.114*** -0.112*** 
  (0.024) (0.024) (0.024) (0.024) (0.024) 
Experience2/100   0.025***  0.025***  0.024***  0.024***  0.023*** 
  (0.006) (0.006) (0.006) (0.006) (0.006) 
Tenure/10  -0.071*** -0.074*** -0.072*** -0.075*** -0.073*** 
    (pre-displacement)  (0.019) (0.018) (0.018) (0.018) (0.018) 
Tenure2/100   0.0014  0.002  0.0009  0.003  0.002 
    (pre-displacement)  (0.006) (0.005) (0.0054) (0.005) -0.005 
Employment growth in    0.260**  0.253**  0.241**  0.150  0.147 
    pre-displacement industry  (0.109) (0.109) (0.109) (0.119) (0.119) 
Number of jobs  -0.033*** -0.033*** -0.031*** -0.032*** -0.031*** 
    (post-displacement)  (0.008) (0.008) (0.008) (0.008) (0.008) 
Received UI benefits  -0.099*** -0.099*** -0.096*** -0.092*** -0.090*** 
  (0.013) (0.013) (0.013) (0.013) (0.013) 
Less than high school  -0.016 -0.0101 -0.014 -0.013 -0.015 
  (0.025) (0.025) (0.025) (0.025) (0.025) 
Some college  -0.002 -0.001 -0.002 -0.001 -0.002 
  (0.015) (0.015) (0.015) (0.015) (0.015) 
College   0.029  0.035*  0.031*  0.032*  0.029 
  (0.018) (0.018) (0.018) (0.018) (0.018) 
Advanced   0.038  0.044  0.039  0.041  0.037 
  (0.031) (0.031) (0.031) (0.031) -0.031 
White  -0.001  0.0008  0.0004 -0.001 -0.002 
  (0.017) (0.0165) (0.0165) (0.017) (0.017) 
Female   0.003  0.006  0.005  0.005  0.003 
  (0.013) (0.013) (0.013) (0.013) (0.013) 
Married   0.008  0.007  0.007  0.002  0.003 
  (0.014) (0.014) (0.014) (0.014) (0.014) 
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Table A3 (cont.). Unweighted regression results with robust standard errors for workers displaced by plant 
closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement  

       
       (1)      (2)      (3)      (4)      (5) 
       

Years since displacement   0.020**  0.019**  0.020**  0.019**  0.019** 
  (0.008) (0.008) (0.008) (0.008) (0.008) 
Occupation indicators:       
  Manager        --       --       -- -0.081 -0.072 
     (0.072) (0.072) 
  Professional        --       --       --  0.034  0.025 
     (0.073) (0.073) 
  Technical        --       --       --  0.057  0.049 
     (0.077) (0.078) 
  Sales        --       --       --  0.023  0.014 
      (0.071) (0.071) 
  Clerk        --       --       -- -0.010 -0.019 
     (0.071) (0.071) 
  Service        --       --       -- -0.078 -0.085 
     (0.073) (0.074) 
  Craft        --       --       -- -0.016 -0.025 
     (0.072) (0.072) 
  Operator        --       --       -- -0.045 -0.051 
     (0.070) (0.070) 
Industry indicators:       
  Agriculture        --       --       -- 0.051  0.046 
     (0.097) (0.096) 
  Mining        --       --       --  0.164**  0.154** 
     (0.078) (0.077) 
  Construction        --       --       -- -0.033 -0.036 
     (0.039) (0.039) 
  Manufacturing         --       --       --  0.057**  0.054** 
    (durable)     (0.027) (0.027) 
  Manufacturing         --       --       --  0.030  0.026 
    (nondurable)     (0.031) (0.031) 
  Wholesale        --       --       --  0.010  0.006 
     (0.030) (0.030) 
  Retail        --       --       -- -0.035 -0.037 
     (0.029) (0.029) 
  Transportation        --       --       --  0.109***  0.108*** 
     (0.037) (0.037) 
  Utilities        --       --       -- -0.067 -0.066 
     (0.063) (0.064) 
  Information        --       --       --  0.048  0.045 
     (0.041) (0.041) 
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Table A3 (cont.). Unweighted regression results with robust standard errors for workers displaced by plant 
closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement  

       
       (1)      (2)      (3)      (4)      (5) 
       

  FIRE        --       --       -- -0.018 -0.019 
     (0.030) (0.030) 
  Education        --       --       -- -0.071 -0.073 
     (0.051) (0.051) 
  Health        --       --       -- -0.040 -0.042 
     (0.031) (0.031) 
  Leisure        --       --       -- -0.055* -0.055* 
     (0.031) (0.031) 
  Other Service        --       --       -- -0.025 -0.028 
     (0.031) (0.031) 
  Public Administration        --       --       --  0.023  0.027 
     (0.041) (0.041) 
Year in sample:       
  1996   0.014  0.015  0.020  0.017  0.022 
  (0.026) (0.026) (0.025) (0.026) (0.026) 
  1998   0.071***  0.073***  0.075***  0.077***  0.080*** 
  (0.025) (0.025) (0.024) (0.025) (0.025) 
  2000   0.057**  0.058**  0.060**  0.065***  0.067*** 
  (0.023) (0.023) (0.023) (0.024) (0.024) 
  2002  -0.008 -0.005 -0.003  0.007  0.009 
  (0.024) (0.024) (0.024) (0.024) (0.024) 
  2004  -0.068*** -0.065*** -0.063*** -0.062*** -0.059** 
  (0.024) (0.024) (0.024) (0.024) (0.024) 
  2006  -0.023 -0.018 -0.018 -0.016 -0.016 
  (0.025) (0.024) (0.025) (0.024) (0.024) 
  2008   0.023  0.026  0.029  0.024  0.027 
  (0.028) (0.028) (0.028) (0.028) (0.028) 
       
N     3,834    3,834    3,834    3,834    3,834 
Mean of dependent variable    -0.066   -0.066   -0.066   -0.066   -0.066 
R2     0.087    0.092    0.095    0.117    0.120 
Huber-White robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 
Notes: Variables specifying year of displacement are not included because they are a function of year in  
sample and years since displacement. Laborer is the omitted occupation and professional and business  
services is the omitted industry. Data are from the 1994-2008 Displaced Worker Supplements. 
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Table A4. Weighted regression results with robust standard errors for workers displaced by plant closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement 
       
       (1)      (2)      (3)      (4)      (5) 
       
Constant   0.079**  0.069*  0.072*  0.079**  0.081** 
  (0.040) (0.039) (0.039) (0.039) (0.039) 
Union coverage -0.096***       --       --       --       -- 
    (pre-displacement)  (0.028)     
Union indicator        --  0.111***       --  0.102***       -- 
   (0.026)  (0.025)  
Union-union        --       --  0.061*       --  0.059* 
    (0.036)  (0.035) 
Union-nonunion        --       -- -0.171***       -- -0.155*** 
    (0.036)  (0.035) 
Nonunion-union        --       --  0.029       --  0.029 
    (0.039)  (0.038) 
Experience/10  -0.108*** -0.109*** -0.109*** -0.105*** -0.105*** 
  (0.028) (0.027) (0.027) (0.026) (0.026) 
Experience2/100   0.022***  0.023***  0.022***  0.022***  0.022*** 
  (0.007) (0.007) (0.007) (0.007) (0.007) 
Tenure/10  -0.083*** -0.084*** -0.082*** -0.087*** -0.086*** 
    (pre-displacement)  (0.020) (0.019) (0.019) (0.019) (0.018) 
Tenure2/100   0.002  0.003  0.002  0.004  0.004 
    (pre-displacement)  (0.006) (0.005) (0.005) (0.005) (0.005) 
Employment growth in    0.271**  0.270** 0.250**  0.145  0.134 
    pre-displacement industry  (0.119) (0.118) (0.119) (0.129) (0.130) 
Number of jobs  -0.038*** -0.037*** -0.038*** -0.037*** 
    (post-displacement)  (0.008) (0.008) (0.008) (0.008) (0.008) 
Received UI benefits  -0.087*** -0.088*** -0.084*** -0.079*** -0.077*** 
  (0.014) (0.014) (0.014) (0.014) (0.014) 
Less than high school  -0.011 -0.005 -0.009 -0.008 -0.011 
  (0.028) (0.028) (0.028) (0.028) (0.028) 
Some college   0.006  0.007  0.007  0.006  0.005 
  (0.017) (0.017) (0.017) (0.017) (0.017) 
College   0.031  0.037*  0.034  0.032  0.029 
  (0.021) (0.021) (0.021) (0.020) (0.021) 
Advanced   0.047  0.053*  0.048  0.047  0.043 
  (0.031) (0.031) (0.031) (0.031) (0.031) 
White  -0.003 -0.0003 -0.0002 -0.004 -0.004 
  (0.018) (0.018) (0.0178) (0.018) (0.018) 
Female   0.007  0.009  0.008  0.006  0.004 
  (0.015) (0.015) (0.015) (0.015) (0.015) 
Married   0.0005  0.001  0.0009 -0.004 -0.004 
  (0.0152) (0.015) (0.0152) (0.015) (0.015) 
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Table A4 (cont.). Weighted regression results with robust standard errors for workers displaced by plant 
closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement 
       
       (1)      (2)      (3)      (4)      (5) 
       
Years since displacement   0.022***  0.021**  0.021** 0.020**  0.020** 
  (0.008) (0.008) (0.008) (0.008) (0.008) 
Occupation indicators:       
  Manager        --       --       -- -0.054 -0.040 
     (0.058) (0.059) 
  Professional        --       --       --  0.028 0.013 
     (0.059) (0.060) 
  Technical        --       --       --  0.040 0.026 
     (0.067) (0.068) 
  Sales        --       --       --  0.017 0.003 
     (0.057) (0.058) 
  Clerk        --       --       -- -0.020 -0.035 
     (0.057) (0.058) 
  Service        --       --       -- -0.101* -0.115* 
     (0.061) (0.062) 
  Craft        --       --       -- -0.031 -0.046 
     (0.056) (0.058) 
  Operator        --       --       -- -0.065 -0.075 
     (0.055) (0.056) 
Industry indicators:       
  Agriculture        --       --       -- -0.023 -0.029 
     (0.094) (0.092) 
  Mining        --       --       --  0.262***  0.251** 
     (0.099) (0.097) 
  Construction        --       --       -- -0.021 -0.024 
     (0.044) (0.044) 
  Manufacturing (durable)        --       --       --  0.063**  0.059* 
     (0.031) (0.031) 
  Manufacturing (nondurable)        --       --       --  0.032  0.028 
     (0.035) (0.035) 
  Wholesale        --       --       --  0.012  0.008 
     (0.034) (0.034) 
  Retail        --       --       -- -0.041 -0.043 
     (0.033) (0.034) 
  Transportation        --       --       --  0.105**  0.104** 
     (0.043) (0.043) 
  Utilities        --       --       -- -0.065 -0.065 
     (0.068) (0.069) 
  Information        --       --       --  0.040  0.038 
     (0.046) (0.045) 
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Table A4 (cont.). Weighted regression results with robust standard errors for workers displaced by plant 
closures 
Full results       
Dependent variable = change in log of wages from pre-displacement to post-displacement 
       
       (1)      (2)      (3)      (4)      (5) 
       
  FIRE        --       --       -- -0.035 -0.037 
     (0.034) (0.034) 
  Education        --       --       -- -0.056 -0.057 
     (0.049) (0.049) 
  Health        --       --       -- -0.036 -0.036 
     (0.035) (0.035) 
  Leisure        --       --       -- -0.068* -0.068* 
     (0.036) (0.036) 
  Other Service        --       --       -- -0.030 -0.033 
     (0.035) (0.035) 
  Public Administration        --       --       --  0.034  0.039 
     (0.049) (0.049) 
Year in sample:       
  1996   0.020  0.020  0.025  0.022  0.026 
  (0.029) (0.029) (0.029) (0.029) (0.029) 
  1998   0.070**  0.070**  0.073***  0.075***  0.078*** 
  (0.028) (0.028) (0.028) (0.028) (0.028) 
  2000   0.063**  0.063**  0.066***  0.074***  0.077*** 
  (0.025) (0.025) (0.025) (0.025) (0.025) 
  2002  -0.008 -0.005 -0.004  0.011  0.012 
  (0.028) (0.028) (0.028) (0.028) (0.028) 
  2004  -0.069** -0.066** -0.064** -0.063** -0.061** 
  (0.027) (0.027) (0.027) (0.027) (0.027) 
  2006  -0.005  0.0002 -0.002  0.003  0.001 
  (0.028) (0.0272) (0.027) (0.027) (0.027) 
  2008   0.042  0.044  0.046  0.043  0.045 
  (0.031) (0.031) (0.031) (0.031) (0.031) 
       
N     3,834    3,834    3,834    3,834    3,834 
Mean of dependent variable    -0.063   -0.063   -0.063   -0.063   -0.063 
R2     0.090    0.094    0.098    0.122    0.125 
Huber-White robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.10 
Notes: Variables specifying year of displacement are not included because they are a function of year in  
sample and years since displacement. Laborer is the omitted occupation and professional and business  
services is the omitted industry. Data are from the 1994-2008 Displaced Worker Supplements (DWS). The 
model is weighted using the DWS weight, which is a measure of the inverse probability of an observation's 
inclusion in the survey. 
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Table A5. Total employment by industry, 1990-2008 (numbers in 000s)      
 Year 

Industry 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 
           

Agriculture, forestry,            
    fishing, & hunting 2,168  2,095  2,206  2,197  2,232  2,275  2,467  2,398  2,554  2,496  
Mining 819  736  687  624  539  525  516  567  521  565  
Construction 10,974  11,858  11,749  11,197  10,768  10,138  9,669  9,581  9,433  8,987  
Durable goods            
    manufacturing 10,273  10,363  10,499  10,333  10,329  10,520  10,940  11,588  12,168  12,283  
Nondurable goods            
    manufacturing  5,631  5,939  5,877  5,920  6,154  6,382  7,207  7,381  7,772  7,787  
Wholesale 4,052  4,367  4,561  4,579  4,600  4,486  5,082  5,102  5,421  5,189  
Retail  16,533  16,570  16,767  16,825  16,269  16,220  15,769  15,681  15,555  15,648  
Transportation  6,501  6,457  6,269  6,184  5,844  5,758  6,245  6,246  6,271  6,198  
Utilities  1,225  1,193  1,186  1,176  1,168  1,193  1,468  1,408  1,447  1,468  
Information &            
    communications 3,481  3,566  3,573  3,402  3,463  3,687  2,764  2,890  2,827  2,726  
Financial services,            
    insurance, & real estate 10,228  10,488  10,490  10,203  9,969  9,748  9,125  8,797  8,727  8,815  
Professional & business            
    services  15,540  15,621  14,868  14,294  14,108  13,879  13,602  13,101  13,027  12,368  
Education 13,169  12,828  12,522  12,264  12,058  11,826  11,703  11,319  11,087  10,896  
Health care and social            
    assistance 18,233  17,834  17,416  16,910  16,661  16,434  16,242  15,463  15,116  15,072  
Leisure and hospitality 12,767  12,415  12,145  12,071  11,820  11,607  10,868  10,472  10,354  10,208  
Other services  7,005  6,972  7,087  7,020  6,903  6,814  6,632  6,954  6,913  6,826  
Public Administration 6,763  6,746  6,524  6,530  6,365  6,243  6,184  6,126  6,015  5,958  

           
Total Employment 145,362 146,047  144,427  141,730  139,252  137,736  136,485  135,073  135,208  133,488  
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Table A5 (cont.). Total employment by industry, 1990-2008 (numbers in 000s)      
 Year 

Industry 1998 1997 1996 1995 1994 1993 1992 1991 1990  
           

Agriculture, forestry,            
    fishing, & hunting 2,628  2,725  2,767  2,849  2,836  2,579  2,700  2,718  2,700   
Mining 620  634  569  627  669  669  664  733  730   
Construction 8,518  8,302  7,943  7,668  7,493  7,220  7,013  7,087  7,696   
Durable goods            
    manufacturing 12,566  12,437  12,202  12,015  11,792  11,325  11,508  11,954  12,557   
Nondurable goods            
    manufacturing  8,168  8,399  8,316  8,478  8,365  8,232  8,465  8,480  8,626   
Wholesale 5,090  4,907  4,956  4,986  4,713  4,606  4,765  4,640  4,651   
Retail  15,370  15,274  15,039  14,804  14,653  14,111  13,758  13,671  13,955   
Transportation  6,006  5,933  5,715  5,589  5,587  5,317  5,036  5,022  5,035   
Utilities  1,496  1,493  1,489  1,512  1,545  1,597  1,620  1,584  1,584   
Information &            
    communications 2,625  2,555  2,387  2,324  2,240  2,203  2,213  2,090  2,021   
Financial services,            
    insurance, & real estate 8,605  8,297  8,076  7,983  8,141  7,962  7,764  7,786  8,021   
Professional & business            
    services  11,863  11,551  10,194  9,864  9,419  8,877  8,617  8,814  8,735   
Education 10,468  10,133  10,004  9,894  9,703  9,485  9,201  9,123  9,076   
Health care and social            
    assistance 14,744  14,707  14,301  13,907  13,634  13,323  12,998  12,167  11,681   
Leisure and hospitality 10,094  9,903  9,731  9,399  9,350  9,013  8,715  8,729  8,552   
Other services  6,718  6,569  7,219  7,044  7,105  7,032  6,948  6,637  6,684   
Public Administration 5,887  5,738  5,802  5,957  5,814  5,756  5,620  5,639  5,608   

           
Total Employment 131,463  129,558  126,708  124,900  123,060  119,306  117,598  116,877  117,914   
Notes: Data are compiled from the "Total Employed" column of the "Household Data Annual Averages" in the Bureau of Labor 
Statistics’ Employment and Earnings Reports for 1990-2008. Industry designations are adapted to be consistent across years.  



 

 
63 

REFERENCES 
 

Abbring, J.H., van den Berg, G.J., Gautier, P.A., van Lomwel, A.G.C., van Ours, J.C., & Ruhm, 
C.J. (2002). Displaced workers in the United States and the Netherlands. In Kuhn, C.J. (Ed.), 
Losing work, moving on: International perspectives on worker displacement (pp. 105-194). 
Kalamazoo, MI: W.E. Upjohn Institute.  

Addison, J.T., & Portugal, P. (1989). Job displacement, relative wage changes, and duration of 
unemployment. Journal of Labor Economics, 7(3), 281-302. Retrieved from 
http://www.jstor.org/stable/2535290 

Arulampalam, W. (2001). Is unemployment really scarring? Effects of unemployment 
experiences on wages. The Economic Journal, 111(475), F585-F606. Retrieved from 
http://www.jstor.org/stable/798307 

Blanchflower, D.G., Oswald, A.J., & Sanfey, P. (1996). Wages, profits, and rent-sharing. The 
Quarterly Journal of Economics, 111(1), 227-251. Retrieved from 
http://www.jstor.org/stable/2946663 

Burtless, G. (2007) Income supports for workers and their families. In Holzer, H.J., & 
Nightingale, D.S. (Eds.), Reshaping the American Workforce in a Changing Economy (pp. 
239-271). Washington, DC: The Urban Institute Press. 

Carrington, W.J. (1993). Wage losses for displaced workers: Is it really the firm that matters?  
The Journal of Human Resources, 28(3), 435-462. Retrieved from 
http://www.jstor.org/stable/146154 

Carrington, W.J., & Zaman, A. (1994). Interindustry variation in the costs of job displacement. 
Journal of Labor Economics, 12(2), 243-275. Retrieved from 
http://www.jstor.org/stable/2535276 

Cha, Y., & Morgan, S.L. (2010). Structural earnings losses and between-industry mobility of 
displaced workers, 2003-2008. Social Science Research, 39(6), 1137-1152. 
doi:10.1016/j.ssresearch.2010.08.002 

Decker, P.T., & Corson, W. (1995). International trade and worker displacement: Evaluation of 
the Trade Adjustment Assistance program. Industrial and Labor Relations Review, 48(4), 
758-774. Retrieved from http://www.jstor.org/stable/2524355 

Fallick, B.C. (1996). A review of the recent empirical literature on displaced workers. Industrial 
and Labor Relations Review, 50(1), 5-16. Retrieved from http://www.jstor.org/stable/2524386 

Farber, H.S. (2005). What do we know about job loss in the United States? Evidence from the 
Displaced Workers Survey, 1984-2004. Economic Perspectives, Federal Reserve Bank of 
Chicago, 29(2), 13-28.  

Gibbons, R., & Katz, L.F. (1991). Layoffs and lemons. Journal of Labor Economics, 9(4), 351-
380. Retrieved from http://www.jstor.org/stable/2535075 

Greenstone, M., & Looney, A. (2010). An economic strategy to renew American communities. 
Brookings Institution, Hamilton Project. Retrieved from 
http://www.brookings.edu/papers/2010/10_renew_communities_greenstone_looney.aspx 

Howland, M., & Peterson, G.E. (1988). Labor market conditions and the reemployment of 
displaced workers. Industrial and Labor Relations Review, 42(1), 109-122. Retrieved from 
http://www.jstor.org/stable/2523176 



 

 
64 

Jacobson, L.S., LaLonde, R.J., & Sullivan, D.G. (1993). Earnings losses of displaced workers. 
The American Economic Review, 83(4), 685-709. Retrieved from 
http://www.jstor.org/stable/2117574 

__________. (2005). Is retraining displaced workers a good investment? Economic Perspectives, 
Federal Reserve Bank of Chicago, 29(2), 47-66.  

Kambourov, G., & Manovskii, I. (2009). Occupational specificity of human capital. 
International Economic Review, 50(1), 63-115. Retrieved from 
http://onlinelibrary.wiley.com/doi/10.1111/j.1468-2354.2008.00524.x/pdf 

Kletzer, L.G. (1998). Job displacement. The Journal of Economic Perspectives, 12(1), 115-136. 
Retrieved from http://www.jstor.org/stable/2646942 

Kletzer, L.G., & Litan, R.E. (2001) A prescription to relieve worker anxiety. Policy Brief 73. 
Washington, DC: Brookings Institution. Retrieved from 
http://www.brookings.edu/papers/2001/03labor_kletzer.aspx 

Kuhn, P., & Sweetman, A. (1998). Wage loss following displacement: The role of union 
coverage.  Industrial and Labor Relations Review, 51(3), 384-400. Retrieved from 
http://www.jstor.org/stable/2525114 

__________. (1999). Vulnerable seniors, tenure, and wages following permanent job loss.  
Journal of Labor Economics, 17(4), 671-693. Retrieved from 
http://www.jstor.org/stable/2660684 

Madrian, B., & Lefgren, L.J. (1999). A note on longitudinally matching Current Population 
Survey (CPS) respondents. NBER Technical Working Paper No. 247. Retrieved from 
http://www.nber.org/papers/t0247.pdf 

Marcal, L.E. (2001). Does Trade Adjustment Assistance help trade-displaced workers? 
Contemporary Economic Policy, 19(1), 59-72. doi:10.1111/j.1465-7287.2001.tb00050.x 

Neal, D. (1995). Industry-specific human capital: Evidence from displaced workers. Journal of 
Labor Economics, 13(4), 653-677. Retrieved from http://www.jstor.org/stable/2535197 

Poletaev, M., & Robinson, C. (2008). Human capital specificity: Evidence from the Dictionary 
of Occupational Titles and Displaced Worker Surveys 1984-2000. Journal of Labor 
Economics, 26(3), 387-420. Retrieved from 
http://www.journals.uchicago.edu/doi/pdf/10.1086/588180 

Raphael, S. (2000). Estimating the union earnings effect using a sample of displaced workers. 
Industrial and Labor Relations Review, 53(3), 503-521. Retrieved from 
http://www.jstor.org/stable/2695971 

Reynolds, K.M., & Palatucci, J.S. (2011). Does Trade Adjustment Assistance make a difference? 
Contemporary Economic Policy. doi:10.1111/j.1465-7287.2010.00247.x 

Rodriguez, D., & Zavodny, M. (2003). Changes in the age and education profile of displaced 
workers. Industrial and Labor Relations Review, 56(3), 498-510. Retrieved from 
http://www.jstor.org/stable/3590921 

Stevens, A.H. (1997). Persistent effects of job displacement: The importance of multiple job 
losses. Journal of Labor Economics, 15(1), 165-188. Retrieved from 
http://www.jstor.org/stable/2535319 

Sullivan, D., & von Wachter, T. (2009). Job displacement and mortality: An analysis using 
administrative data. The Quarterly Journal of Economics, 124(3), 1265-1306. 
doi:10.1162/qjec.2009.124.3.1265 



 

 
65 

Topel, R. (1991). Specific capital, mobility, and wages: Wages rise with job seniority. The 
Journal of Political Economy, 99(1), 145-176. Retrieved from 
http://www.jstor.org/stable/2937716 

von Wachter, T., Song, J., & Manchester, J. (2009). Long-term earnings losses due to mass 
layoffs during the 1982 recession: An analysis using administrative data from 1974 to 2004 
(working paper). New York, NY: Columbia University.  Retrieved from 
http://www.columbia.edu/~vw2112/papers/mass_layoffs_1982.pdf 

 

 


