~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Burda, Michael C.; Mertens, Antje

Working Paper
Estimating wage losses of displaced workers in Germany

SFB 373 Discussion Paper, No. 1999,35

Provided in Cooperation with:

Collaborative Research Center 373: Quantification and Simulation of Economic Processes,
Humboldt University Berlin

Suggested Citation: Burda, Michael C.; Mertens, Antje (1999) : Estimating wage losses of displaced
workers in Germany, SFB 373 Discussion Paper, No. 1999,35, Humboldt University of Berlin,
Interdisciplinary Research Project 373: Quantification and Simulation of Economic Processes, Berlin,
https://nbn-resolving.de/urn:nbn:de:kobv:11-10046234

This Version is available at:
https://hdl.handle.net/10419/61719

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://nbn-resolving.de/urn:nbn:de:kobv:11-10046234%0A
https://hdl.handle.net/10419/61719
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Estimating Wage L osses of
Displaced Workersin Germany

Michad Burda Antje Mertens
Humboaldt-Universitét zu Berlin Max Planck Institute (MPIB) and
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Abstract

This paper investigates the dfed of displacanent on reemployment wages of socialy insured
West German workers who becane unemployed in 1986 Because detail ed information on the
cause of joblossis unavail able, displacament status is imputed using a probit estimated on the
German Socioecnamic Panel (GSOEP). Average wages of those classfied as displaced
dedine only dlightly uponreemployment. The lowest earnings quartil e, in which displacement
Is concentrated, even gains dlightly (+2%), while wage growth losses for the upper three
quartiles are comparable to US findings (-17%). Large wage losses are aciated with
changes of industry, but not of firm. Our results are robust to controls for heterogeneity, for
recdls, andto the probit spedficaion wsed, and are cnfirmed in the smaller GSOEP fil e.
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1. Introduction

A grea ded of attention hes been paid in receit yeas to the cnsequences of worker
displacement for individual labor market outcomes. Displacament is usually defined as the
separation d workers from their jobs "withou cause” (i.e. for eanamic reasons) and withou
future recdl. This type of invountary rupture in employment relationships is generaly
attributed to structural change, sedora redlocaion a techndogicd innovation. In the United
States, displacement is gatisticdly associated with severe and lasting eanings “losses’ onthe
order of 10%-25%.

Studying the mnsequences of worker displacanent is important for at least three
ressons. First, it is important to knav whether displacanent is a serious problem that
pdicymakers foudd care dou. Seoond consequences of worker displacement can help
discriminate anong theories of wage determination. Human capital theory relates wage losses
to spedficity of previous «Kill s and training; seach and matching theory predicts instead that
employees with longtenure receve high wages because high productivity matches tend to last
longer; contrad theories imply that young dsplaced workers $oud suffer smaller wage
losses than more seasoned colleagues, whose pay tends to exceal productivity. Third,
maaoeconamic theory can be informed by the dfeds of job dsplacement on wages and
employment. To the extent that persistent deviations of output from trend are related to
nominal and red wage rigidities, job dsplacanent could represent a mechanism of
maaoeconamic adjustment comparable to naminal wage reductions or unanticipated price
level increases. For example, conventional wisdom halds that red wages are rigid in Europe
and flexible in the United States. Althoughit is often asserted that post-displacenent wage
behavior in Europe is different than in the United States, the hypahesis has rarely been
investigated at the microeconamic level.! The &sence of a @nclusive literature on
displacement and wages in Europe is largely due to aladk of suitable data. In perticular, it is
rarely possble to identify workers explicitly as displaced.

This paper attempts to close this gap. Using a newly available 1% pulic use panel
sample of the universe of dependent status employed workers, we investigate the dfed of
displacement on reemployment wages in Germany, the largest econamy of the European
Union. Despite its $ze and extensive mverage, our dataset has one significant drawbadk: it

does not contain dred information onreason for separation. To circumvent this problem, we

1 See Sachs (1979 1983, Branson and Rotemberg (1980, and Bruno and Sachs (1985, for the original
references on the implicaions of aggregate wage rigidity. In asimilar spirit, Ljungqust and Sargent (1998 have
recantly related high European uremployment to the social safety net via its effed on the flexibility of
reservation wages, athoughthey only cite evidence from the United States to document their point.
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impute displacement status using information from a smaller, independent, and richer data
source, the German Socioecnamic Panel (GSOEP), which includes =if-reported information
on the reason for unemployment. Put another way, we use the GSOEP data to estimate a
probit model of job dsplacement, and then define displacement in the IAB sample as those
workers with a sufficiently high probit value. On the basis of this clasdicaion, we cmmpare
post-reemployment wages of such workers with thase who dd na experience unemployment
or entered uremployment for other reasons. Using a variety of aternative estimation
procedures — including werificaion wsing the GSOEP data -- we dtempt to bound ptential
effeds of misclasgficaion.

Overadl, our results point to striking dfferences in German past-displacanent wage
behavior compared with the United States. Our most important finding is that displacement
for the average German worker is not associated with econamicdly significant loss of wage
growth. Full-time men displacal in 1986 and subsequently re-employed in 1987 suffer a
reduction d wage growth o only 3.6% when compared with a reference group d
continuowsly employed workers. At the same time, post-displacanent wage behavior varies
significantly aaossprevious pasition in the wage distribution. Displaced workers in the upper
three quartiles experience 17% lower average wage growth than comparable non-displaced
workers, while wage growth in the lowest quartile is dightly higher than that of other low
wage workers. Patterns of industrial and accupational mohility in the faceof displacement are
consistent with losses of industry-spedfic human capital: the mobility rate of displaced
workers is rougHy 35% between 1986and 1987 compared with average mobhility rates for
nondsplaced full-time workers of only 5%. Consistent with Ned’s (1999 findings for the
US, firm tenure and wages are primarily but not whally driven by industry-speafic fadors.

The rest of the paper is organized as follows. Sedion 2 gves a brief review of the
literature on worker displacement. Sedion 3 describes the data and gves detals on the
estimation and classfication procedures. Sedion 4 pesents the basic estimates of the dfeds
of displacanent on wage growth, while Sedion 5 asesses the robustness of our results in
several diredions. In Sedion 6 the analysis is extended and results are presented on the
persistence of wage losses and the relationship between wage growth, industrial mohility and
industry tenure. Finally, Sedion 7 concludes.



2. Worker Displacement: A Literature Review

Reseach onthe dfeds of worker displacanent in the United States has grown dramaticaly in
recant yeas (see Hamermesh, 1989 Farber, 1993 and 1997 Hall, 1995 Fallick, 1996 and
Kletzer, 1998 for surveys). Using a variety of methods and datasets, the findings are
remarkably consistent. First, displaced workers in the US facelarge and persistent eanings
losses upon reemployment (Podgusky and Swaim, 1987 Hamermesh, 1987 Addison and
Portugal, 1989 Kletzer, 1989 1991 and 1996 Carrington, 1993 Farber, 1993 Jacbsen et
a., 1993. Point estimates of wage lossin these studies range from 10% to 253%. Ruhm (1987
reports dedines in wage growth of 13.6%; Bartel and Borjas (1981]) estimate losses of around
10% for older men. Workers with seniority are lesslikely to experience displacement, but if
displacad their wage losss are greaer (Farber 1993, hinting at a nexus with job tenure.?
Overadl, individual charaderistics play a smaller role than industry condtions and aher
emnany-wide fadors (Jacobsen et a., 1993. Carrington (1993 argues that much of the
wage losses of high tenure workers are attributable to downturns in their industry, state or
occupation.

Sewmond in addition to eanings losses, displacal workers in the United States
experience more unemployment than nondisplaced workers (Swaim and Podgusky, 1991
and Ruhm, 1997). Hall (1995 links displacanent to a period d slow rebulding d
employment relationships, as workers displaced from longterm jobs require time to find
accetable matches. Ruhm (1991 shows for the United States that displacel workers face
eight weeks more unemployment than comparable workers in the yea of displaceanent, only
four more weeks the following yea and ony six days four yeas later.

In contrast to the impressve ansensus on worker displacanent in the United States
and Canada, evidence for European labor markets is <ant and nd aways comparable.
Leonard and Audenrode (1995 examine the consequences of job lossfor a large sample of
Belgian workers and find that wage losses upon re-employment are nea zero. Similarly,
Ackum (199]) finds no significant eanings lossin Sweden. Pichelmann and Riedel (1993
report wage losses for Austria in the short term only. In Germany, there is little if any

comparable work on pat-reemployment wages of displaceal workers. One related study is

2 Althoughan immediate interpretation d the US evidence is the destruction d firm-spedfic human capital
asociated with tenure, nonrobserved individual heterogeneity may bias estimated returns to tenure upwards, so
that previous tenure might have a positive effed on past-displacenent wage rates (see Kletzer (1989 for
evidence for the U.S). Ancther interpretation is Smply the destruction d rents asociated with goodmatches,
with no returns to tenure per se, as has been argued by Mincer and Jovanovic (1981, Altonji and Shakotko
(1987, Abraham and Farber (1987, followed by Ruhm (1990 and Altonji and Willi ams (1992. In contrast,
Topel (1991 and Topd and Ward (1992 find substantial returns to seniority. Recently Dustmann and Meghir



Buttler and Bellmann (1991) who define displaced workers as having left ajob in an industry
with employment dedines of 30% or more between 1974and 1986 They identify wage losses
primarily for elder and urskill ed workers. Gerlach and Schasse (1990 use the GSOEP to
show that displaced workers are more likely to experience subsequent unemployment than
quitters and are lesscgpable of transferring human capital acdossfirms.

In bah the US and Europe, emphasis in dsplacement research has shifted from short-
term wage losses to longer-term wage evolution kefore and after displacement. Ruhm (1991,
1987 estimates wage growth regressons for several yeas following dsplacenent and
identifies wage losses of 10-13% even four yeas after the displacanent in comparison with
nondisplaceal workers. Jacobsen et al. (1993 adduce impressve evidence that wages dart to
fall approximately four yeas prior to the displacanent, reat a trough at the time of
displacement and rise slowly again afterwards. In contrast, Hamermesh (1987 finds that
wage-tenure-profiles do nd flatten as job loss approades, suggesting that events may take
workers and firms by surprise. Gregory and Jukes (1997 estimate poded wage level
regressons with dummy variables indicaing the end (commencement) of the most recent
unemployment spell "x" quarters before (after) the wage observation, and find that future
unemployment is negatively correlated with current earnings. Leonard and Audenrode (1995
estimate asignificant coefficient on future job lossin wage level equations on cata prior to

displacament. Similar results are presented by Ruhm (1990 for the United States.

3. Identifying Displaced Workersin German Data Sets

Even asauming that agreament is passble on a definition d displacement — for example, high-
tenured workers fired for structural reasons relating to the firm or induwstry — it is generally
only posshle to identify displacal worker diredly using self-reported information.
Reseachers withou access to information on reason for job termination dten infer
displacement from previous industry, tenure or employment reductions within an industry or
firm (seeBuittler and Bellmann, 1991, Jacobsen et al., 1993 Leonard and Audenrode, 1995
Mertens, 1997 and 1998 Dustmann et al. 1998. Predsely for this reason, the literature on
worker displacement in Germany is rather limited. In the two data sets used in this gudy,
either the number of observations is modest (in the German Socioemnamic Panel, heredter
GSOEP) or reasons for separations are unknowvn (the IAB socia seaurity file). The ideain
this paper is to estimate aprobit model for displacement using the more detail ed information

available in the GSOEP and wse the probit scores to predict involuntary separationin the IAB

(1997 have estimated pasiti ve returns to seniority in Germany.
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sample. We therefore define displacanent as possessng a vedor of attributes which are
sufficiently similar to displacel individuals in the representative GSOEP dataset.3

To adhieve gproximate rresponcencein the two data sets, a number of restrictions
were impaosed onthe GSOEP data used in estimation. East Germans were omitted for reasons
not only related to the peauliarites of German reunificaion, but more importantly to their
current absence from the IAB sample. Only full-time workers were mnsidered, becaise the
|AB data does naot include detail ed information on hows worked. Workers who were avil ser-
vants or gave up their own businesses were dso dropped, sincethese workers are not included
in the IAB sample. Given the high level of subsidies and "informal employment” in
agriculture, forestry and fisheries, these sedors were excluded, as were individuals working
for non-profit organizations. Workers who just completed an apprenticeship were dso
excluded. Most importantly, in the primary analysis we restrict attention to workers who
experienced some unemployment after separation from their old job.4 Table 1 shows that this
restrictionis ensible: 46% of al employees who report to have dhanged their job and experi-
enced some unemployment say that this was due to having keen made redundant, compared
with only 8.8% of employees who experienced no intervening uremployment. Later in
Sedion 52., this restriction will be relaxed and the analysis repeaed using al job movers.
Somewhat surprisingly, 22.9% of the GSOEP sample report quitting as the caise of
unemployment. This ans smewhat high compared with available data from the United
States and the United Kingdam; for example, in the US in 1996and 1997 10.7 and 118 %
left their jobs into uremployment, respedively (Employment and Earnings 1998. In contrast,
the overall German quit rate of 39.5% for al workers with some change in their job (including

quitsinto uremployment) is comparable to these wurtries.

< Table1 around here>

We etimate poded probit equations predicting involuntary separations among
unemployed workers. The dependent variable equals one if the worker reports to have been
lad off, zero atherwise. The most serious problem with this definition o displaceanent is that
workers fired for cause will be included, yet sample information is not avail able that would

alow us to dstingush these caes. Our choice of explanatory variables follows Blau and

3 Seethe Appendix for information on the data sets and data seledion problems.

4 We define workers as unemployed if 1) they experienced some unemployment after their last employment
spell or 2) they were unemployed at the interview date. A cdendar in the GSOEP gives this information on a
monthly basis.



Kahn (1981). Table 2 dsplays svera spedficaions. Thefirst two columns include individual
charaderistics and previous job tenure & explanatory variables. Displacement is more likely
to have caised uremployment for older workers than for young ores, who dten qut into
unemployment. Foreigners are significantly more likely to be displaced than German
nationals, while workers with technicd training a university educaion are lesslikely to be
laid off. Interadion terms between age and education show that older workers with technicd
training are displacal more often and dder university graduates less often. As a rule, white
collar workers are laid off lessfrequently than are blue ollar workers. Job tenureis entered as
two dummy variables for tenure up to threeyeas and tenure between three and ten yeas, so
the @ntrol group hes ten or more yeas of tenure. Althoughthe sign onthe dummy variables
is positive & expeded (less tenure incresses the probability of displacanent), these
coefficients are nat statisticaly significant.

The predictive power of these two models can be improved by adding firm size,
sedora (indwstry) and time dummy variables for yea of displacanent (19841993. Workers
in small firms are displacal more frequently than in medium-sized ores, although the
coefficients are only marginally significant at conventional significance levels. The highest
displacement rates are found in construction and the transport/communicaions sedor
followed by dher services, manufaduring and trade. Compared with the referenceyea 1993
significantly lower displacement rates are foundin the yeas immediately following German
reunification (199601992. Our results largely corrobarate those reported by Blau and Kahn
(1981, in which age, tenure, industry and business cycle (i.e. cdendar time) effeds all are
significantly associated with displacenent. Adding industry employment growth hardly
changes the results, so the probit from speaficaion IV will be used to predict displacanent
status on the sample of al workers in the IAB sample who becane unemployed in a single
yeda, 19865 An olservationis predicted as displacal if the estimated probability is equal to o
greder than 0.46 (the fradion d displacanentsin the sample) and nd displacel atherwise.

< Table 2 around here>

5 In addition to the spedfications discussed, we dso included female and accupation dunmies, but these did na
significantly influencethe results and were omitted.



4. Displacement and Wage Growth in CrossTabulations and Wage Regressons

4.1. Displacement Incidence

In this edion we asss patterns of incidence of unemployment and the wage dfeds of

involuntary displaceament. The analysis focuses on dhily wages of full-time workers, as the
IAB data set does not contain dred information on hous worked.6 Of all 146,116 full-time
employees with valid information in the 1986sample, 6.5% becane unemployed at least once
in 1986 For men, the percentage is only dlightly higher at 6.8%. Of all full-time workers who
becane unemployed in 1986 rougHy 80% find either full-or part-time enployment by 1990
(83% of al men). Only dlightly less i.e. 78% are re-employed in full-time work (82% of all

men). Figure 1, which dsplays nonemployment survival functions for men and women

beacoming uremployed in 1986 documents that most new jobs are foundwithin ayea.

< Figure 1 about here>

In the Appendix (Table A1) we report summary statistics on wage growth betweea
1986 and 1987in the IAB sample - proxied as log wage differences - for men and women
separately, al employees, and workers classfied as displaced using ou procedure. Average
wage growth of workers with uremployment who were not displaced is higher than the av-
erage for al employed, and dsplacel workers fare worse. Women in general and uremployed
women in particular show higher wage growth than men in the first two yeas following
separation. Subsequent lines of Table A1 document significant male-female diff erences. men
displaced in 1986who kegin a new full-time job in the same yea face wage losses on
average, while displaced women usually have higher wage growth compared with men. One
potential explanation for this finding is that women are more likely than men to have spouse
or partner who can provide financial suppat for longer seach. These striking gender
differences in wage behavior motivated us to focus exclusively on males for the remainder of
the analysis.

As pointed ou abowe, there ae mgor differences in the incidence of displacanent

aaoss indwstries. For workers becoming uremployed in 1986 and reanployed in 1987

SForeigners are dso excluded, which turns out to be important, given the statistica significance of the foreigner
dummy in the probit estimates. Furthermore, only individuals are included that have valid observations for
covariates used in the probit estimation. One unemployment spell per personis analyzed, so subsequent multiple
unemployment spells are disregarded in the analysis. Becaise short-time work is not reported in the IAB
sample, workers in firms with structural problems may work shorter hours before they are displacel, reducing
the daily wage. Consequently, workers eaning lessthan a minimum plausible income of 33 DM/day (around
12,000DM/yea) were excluded from the sample.



displacement is highest in the mnstruction sedor, while no workers were dassfied dsplaced
in energy and mining, the state sedor and credit and insurance High dsplacement in
construction refleds sasonall y-related recdl s, while low displacement sedors are recogn zed
as either highly regulated, subsidized, or subjed to limited competition. An important and
surprising finding is that a significant number of those dassfied as displaced in Germany are
"recdled” in al industries, asis frequently the cae in the United States.” With resped to the
1986 sample, 53% of workers classfied as displaced later resume work with their employer
prior to the joblessess ell. This finding is not due to ou clasgficaion procedure, since
46% of all unemployed workers with a spell in 1986 —irrespedive of reason —also return to
their previous employer within the subsequent yea.8 These findings are consistent with those
of Mavromaras and Ruddph (1999, who find that on average 12% of al new employment
contrads are recdls in the IAB sample. Despite the eistence of short-time working, many

firms apparently use recdl s as an employment management toal.

4.2. Wage Growth Regressons

Specification and Other Econometric | ssues

It is gandard pradice to compare the wage growth of displaced workers with that of workers
in stable enployment by means of regresson analysis, controlling for observable individual
and cccupational charaderistics. First differences in log wage ae regresed on a @nstant,
age, age squared, educaional and worker status dummies, as well as other variables including
tenure, tenure squared, and accupation dummies. The wefficient on a dummy variable for
displacement-classficationis included to asessthe lossin wage growth of these workers.® In
theory, nonlineaity of the probit is sufficient to deliver identification, since the displacanent
indicator is not simply alinea combination d other regressors. Y et a number of covariatesin
the probit are dso excluded from the wage growth equation. These include the cdendar yea
of displacanent (representing pimarily cyclicd fadors), age-training interadions, the
foreigner-dummy and industry.10 All of these variables were statisticdly significant predictors
of displacement status in the GSOEP, and would seem unlikely candidates for contributing to

7 See Ehrenberg and Smith (1991:583), Filer, et a.(1998 354). According to the latter authors, nealy one-third
of al temporary layoffsin the US are recdl ed within one month of becoming unemployed.

8 We potentially underestimate true recdls, since the basis for our caculations is the employer socia seaurity
identifier, which may change when firms merge, divest themselves of subdvisions, reorganize or otherwise
change identity.

9 See Bartel and Borjas (1981 and Ruhm (1987, 1991 for examples of reseach which implement this
statistica model.

10 Theinclusion of industry dummies did na significantly change estimated coefficients on other variables.
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the differential dynamics of wages per se (athoughit is well-established that they are
correlated with wage levds).

Becaise displacanent status is an imputed variable, our estimation procedure is
inevitably subjed to measurement error. Some individuals will be predicted as displaced
when na (false positives or Type | error) while others are dassfied as not displacal when in
fad they are (false negatives or Type Il error). If the probit is mispedfied, the predominance
of one form of classficdion error can induce estimation bas: asuming that workers quit for
jobs paying better than the previous ones, Type | error will generally biases wage losses
downwards; prevalence of Type Il error biases estimated wage losses upwards. One way to
get aroundthis problem is smply to include the probit score itself as aregressor instead of the
dichatomous displacement state inferred using an arbitrary cutoff point. On the other hand,
even if estimated status itself is unkiased, a two step estimation procedure of the type we use
leads to underestimated standard errors (Murphy and Topel 1985. We thus present the
aternative standard errorsin bah models using the arredion proposed by Murphy and Topel
(1989 in those models that include the prohit score itself. Finally, in an aternative procedure
we instrument the imputed displacement state with the probit value. The results of all three

procedures are presented in the foll owing sedion.

Results

Table 3 presents the estimated coefficients on the displacanent dummies and probit
values in the wage growth regressons of male workers between 1986and 1987 Detailed
estimation results, excluding recdls, are presented in the Appendix as Table A2. In these
regressons, workers employed 365 diys in bah yeas (1986 and 1987 were included as a
control group.t! Spedficaionsi) andii) in thefirst two lines of Table 3 compare the estimated
coefficient on the displacenent dummy when recdled individuals are included and excluded
from the sample. The suspicion that the two samples are fundamentally different is confirmed
by estimation results on the two groups; Chow tests consistently rejeded hanogeneity of the
two samples (F(22,75773=236.63). The secondline in Table 3 shows that on average displacel

workers have 3.4% lower wage growth than nondisplaceal workers, excluding recdl s.12

<Table 3 about here>

11 Very similar estimates are obtained when all other workers who work in bah yeas are dso included in the
control group.

12 The percentage change can be cdculated by sing the formula (6-1)*100, where d is the parameter estimate
onthe dummy variable (seeHalvorsen and Palmquist, 1980.
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<Figure 2 about here>

The imputation o displacement deaeases with wage levels, as Figure 2 shows. It
seaned sensible to estimate separate regressons for male workersin ead quartil e of the wage
distribution based oninitial positionin 1986 and the results are presented in the wlumns of
Table 3. Evidently, displacement has different consequences for low-wage and high-wage
employees. Although more workers are displacal from the low-wage end d the wage
distribution, the cefficient on dsplacement is positive and significant for the first quartile.
Workers in the seoond quartile have 13.5% lower wage growth, in the third quertile 18% and
in the upper quartile 31.6% lower wage growth. It is unlikely that the results are related to
mismeasurement of the displacement variable, since this would presumably bias estimates
towards zero.

Table 3 adso presents aternative estimates of displacanent wage loss Besides
including the the dichotomous indicaor of predicted displacanent as a regresor, we included
instead the value of displacement probit itself as a regressor (speaficaion iii); alternatively,
the imputed displacenent dummy variable was instrumented with the probit value itself
(spedficaion iv). Results obtained using the IV procedure ae very close to the OLS
estimates. The last spedficaion (v) reported in Table 3 repeds spedfication (iii) with all
reemployed workers who becane unemployed in 1986 (without recdls). A similar picture

emerges here too, albeit with smaller wage los<s.

5. RobustnessTests: How Goaod isthe Two-Stage Imputation Procedure?
5.1. Sensitivity Analysis of the Displacement Definition

The results reported so far were based on the following rule: all workers with predicted
probabiliti es above 0.46 - the percentage of displacal workers in the sample used to estimate
the probit - court as displacal. In order to test whether the results are sensitive to the autoff
level, tests were performed using aternatives values of 30%, 40%, 50% and 6CG%. The results
using 400 and 50% were very close to those & 46% and are not reported. Figure 3 (panel A)
shows what happens to the numericd values of wage losses when the autoff level varies more
strondy. Estimated wage losses appea positively correlated with the autoff level, which we
interpret as evidence of important differences between workers with low and hgh

displacement probabiliti es.
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<Figure 3 about here>

5.2. Including Displacement without I ntervening Unemployment

The probit analyis  far was based ona definition that included orly movers with subsequent
intervening uremployment (hereédter "Probit 1"). This definition seemed reasonable because
most workers in the GSOEP who report displacement experience some unemployment, while
only 8% of movers withou unemployment report displacement. This definition may,
however, impart a negative bias on the estimated wage losss, becaise workers who donat
experience unemployment subsequent to dsplacement would also sean less likely to
experience wage lossin their new jobs. In the following an aternative probit is estimated
using al movers (heredter "Prohit 2").13

Table 4 compares estimated wage losses in the IABS on the basis of both probits again
excluding recdls. From ead probit, movers are predicted as displacel when their probability
of being dsplacal exeeds the propation d displaced workers in the sample, i.e. 0.46 in
Probit 1 and Q20 in Probit 2. The Probit 1 classficaion yields considerably higher wage
losses of, for example, up to around 306 for the upper quartile compared with roughHy 8%
using Probit 2. As argued ealier, Probit 1 is likely to overestimate wage losses, if human
capital depredates during uremployment, if unemployment conveys a negative signal leading
to lower starting wages in new jobs, or if the best workers smply do nd pass through
unemployment. Lower wage losses are estimated with Probit 2 because some quits into
unemployment are misclassfied as displacanent, leading to underestimation d adual loss
Where redity lies can be asssd using adua sample information in the GSOEP in the
following sedion.

5.3. Displaced Workers Wage Growth in the German Socioemnomic Panel

Althoughthe GSOEP provides detailed longtudinal information on dsplacement status of
unemployed workers, it is imposshble to conduwct credible mohility analyses of displaced
workers due to the limited number of observations.14 This problem arises because much of the
jobinformation in the GSOEP is based onthe arrent job. If the respondent is unemployed at
the time of the interview in a given yea, it isimpossble to find ou any detailed information
on pest or future jobs the same yea.

In the following we will show what can be inferred from the information in the

13 Table A3 in the Appendix compares the two probits for the most preferred spedfication. Both probits perform
ressonably well in explaining displacanent and are relatively similar, despite some differences in parameter
estimates and significancelevels.

14 Only 3144 full-time workers (German and foreign, male and female) with valid information onimportant
covariates like industry affili ation and schoding are identified as movers over atime span o 10 yeas. Of those
workers under 50% are observed in a full-time job with valid wage observations in two conseaitive yeas.
Focusing on dsplaceal workers, the number deareases further to 183 olservations.
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GSOEP. First, we estimated simple yea-to-yea growth in houly wages of full-time working
males (German and foreign) for the following groups. stayers, al movers, al displaced
workers, displacal workers with unemployment experience and workers predicted as
displaced by the probit equations. Therefore we had to pod two-yea panels (85-86, 86-87
and so forth) into one dataset due to the limited number of observations; results can be found
in Table A4 in the appendix. The consistent message from that experiment is that movers
experience higher wage growth than stayers on average, but displacel workers' pay increases
are only half of stable workers wage growth. We dso used the two dfferent probits to predict
displacament in the GSOEP itself. Recdl that Probit 1 is based only on observations of
movers unemployed for at least one month until reanployment and Probit 2 is based on all
movers whether temporarily unemployed or not. While neither of the two prohbits performs
perfedly, the predicted bias is born out by the empiricd results. Probit 1 estimates too few
workers as displacal and seems to underestimate wage growth and hence overestimate wage
loss in comparsion with stable employed workers. However, Probit 2 estimates too many
workers as displaced and overestimates wage growth, hence underestimates wage loss

Finally, we estimated poded wage growth regressons, including yea dummies that
shoud control for diverging average wage growth aaoss yeas. The wntrol group sed is
always the same (uninterrupted employment). Table 4 reports the results: the first row reports
estimates for those displaceal workers who experience some unemployment. The second row
shows estimates with all displaceal workers irrespedive of unemployed between jobs and the
last two rows dhow the estimates using dsplacead workers predicted from the two different
probits. Dividing the sample into quartiles reduces the number of displaced observations
considerably and dsplacanent dummies are nat always sgnificant. Nevertheless the results
exhibit the same pattern foundin the IABS: wage growth losses increase with average wages,
with the best evidence from Probit 2, in which all movers were included. If anything, these
results siggest that the wage growth regresson based onProbit 1 overestimate wage |osss.

<Table 4 about here>

5.4. Is it merely regresson towar ds the mean?

One interpretation o our results is that wage patterns we infer for workers classfied as
displacaed simply refled a regresson-to-the-mean phenomenon seen in Galton's Paradox and
related phenomena. In arder to consider this hypahesis more diredly, we compare diredly
the distribution d wage danges for the displacal versus smply unemployed o others.
Kolmogaroff- Smirnoff tests suppat our contention that our procedure has indeed identified
something in the data which is datisticdly significant. First, the wage growth distribution o
displaced workersis sgnificantly different from workers withou employment change, as can
be seen from the Kolmogaov-Smirnov two-sample test-statistic including recdls:
KS=7.90812with a p-value of 0.0001, and excluding recdls. KS=7.27518with a p-value of
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0.0001 Sewmnd the wage growth dstribution o displaced workers also dffers sgnificantly
from those of nondisplacal unemployed workers, with respedive test dstatistics of
KS=4.34957 and pvalue 0.0001 including recdls, and KS=1.719708and pvaue 0.0054
excluding recdls. Moreover, our results showed wage losses nat only for the upper two
guartiles, but also for the second guartile. The weight of the evidence does not suppat the
as®rtion that post-displacenent wage behavior is merely regresson to the mean.

5.5. Summary

In sum, we have tested the robustness of our imputation procedure in a number of different
ways. Pattern of wage lossfor imputed dsplacanent are robust to the seledion procedure,
and evidence from the GSOEP substantiates the findings that wage losses from displacanent
are lower on average in Germany than in the United States and that losses increase over the
wage distribution. A range of plausible results for wage losses for the quartil es were estimated
on the basis of two dfferent prohits using i) all movers reporting dsplacenent and ii) those
experiencing uremployment after leaving their old job. The latter method is likely to
overestimate wage losses, since it excludes more succesdul displaced workers; the former
will tend to misclassfy voluntary moves as displacement and overweights those who
erroneously classfy themselves as displacal or who were ale to anticipate their displacanent
well in advance Estimates of wage losses for the upper quartil e range from 8% using method
1) to rougHy 30% for methodii).

6. Extensions
6.1. Persistence of Post-Displacement Wage L osses

As other reseach has $iown, wage losses aswociated with dsplacanent need na be
permanent. We thus estimated wage growth from 1986to yeas 19871990 and are ale to
show that wage losses of high wage workers are persistent even four yeas following the
displacement (this result hdds irrespedive of whether or naot recdls are excluded).1s
However, ancther explanation o our results is that workers differ from the wntrol group by
unolserved charaderistics that influence wage growth. Controlling for individua
heterogeneity by including absolute frequencies of unemployment spell s, while significant,
did na significantly change estimated wage |osses.

Individual heterogeneity may have been resporsible for wage growth prior to 1986as
well (seeJambsen et a. 1993for the United States). Column 1 d Table 5 reports estimates of
wage growth regressons for 1985to 1986 they show that workers on average do in fad have

15 SeeTable A5 in the Appendix.
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lower wage growth before displacanent, but the estimated effed of the displacanent dummy
Is much smaller pre-displacanent than paost-displacement: -10% for the upper quartile and
-1% for the lowest quartile. Including the number of previously observed uremployment
spellsin these regressons does nat significantly alter the results. Evidently, displaced workers
not only face lower wage growth than continuowly employed workers following

displacement, but also dlightly lower wage growth before separation.

<Table 5 about here>

6.2. Wage Growth, Industrial Mobility and Industry Tenure

Table 3 showed that wage losses for the upper threequartil es are lower for workers classfied
as displacad bu subsequently reemployed by their previous employer (recdled). One passble
explanation for this are returns to firm spedfic human cepital, which are presumably
recverable uponrecdl. We included an interadion between imputed displacenent and the
incidence of recdl, as well as one between imputed displacement with industry switching.
The results reported in Table 5 indicae that recdled workers in the upper three quartiles
indeed have higher wages than reemployed workers who are not recdled to their old firm.
Moreover, from 1988 omnvards, industry movers generally have lower wage growth than
stayers even in the first wage quartile. This result can be seen as evidence for industry-
speafic human cepital or industry rents lost when switching industries. It appeas that
workers who switch between industries in Germany are most often forced to doso and suffer
wage losses as a amnsequence. For the upper three quartiles, this is confirmed by a robust
negative estimate of 7.4-9.8 log pants for displaced industry switchers and a positive estimate
ashighas 24.8 log pantsfor recdls.

If job tenure contributes to the acaimulation of spedfic human capital, higher tenure
shoud be correlated with larger wage losses. If, however, wage gains are due to industry-
spedfic cgpital, then displacement shoud only affed future wage growth when workers
switch indwstries. When bah recdls and workers with less than ore yea of tenure ae
excluded from the displacanent group, the number of workers with imputed displacanent
dedines to 604 evidently this phenomenon is rare in western Germany, with urstable
employment relationships concentrated in a small segment of the labor market.16 The last
column in Table 5 reports results for regressons with interadion terms between displacanent

dummy and bdh previous industry tenure & well as firm tenure. Wage losses increase with
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industry tenure when looking at the average of all workers, but this effed islessuniform from
the perspedive of individual quartiles. Even more surprising is the fad that previous firm
tenure seams to increase wage rates of displacal workers. At the same time, the recdl
interadion becomes negative for the first quartile. If recdled workers have higher previous
tenure, this interadion might simply pick up some of the recdl effeds. Firm tenure
interadions remain significant, however, even if recdled workers are excluded. Other
interpretations of this effed can only be speaulative, but matching and seach theory gives
goodreason to exped a positive correlation between firm tenure and productivity. Hence, if
high productivity workers acaued longer tenures on their old jobs and found better matches
when reemployed, then a positive interadion might be expeded. Leaning abou the complex
relationships between tenure, wages, and productivity from the rich working histories of

displacad workers will be left to future reseach.

7. Conclusion

Our most important findings can be grouped into two caegories: first, thase cncerning
observable fadors assciated with dsplacanent, and second the @nsequences of
displacement for reemployment eanings. With regards to the former, we largely confirm
results reported by Blau and Kahn (1981), in which age, tenure, industry and businesscycle
fadors are significantly associated with dsplacenent. Displacanent is also higher in
construction, trade, manufaduring and services, which is aso consistent with US evidence
On the other hand, displacement is particularly low in the most regulated industries in Ger-
many, energy, mining and the state sedor, but also in credit and insurance

A central finding is that German workers displacal in 1986experienced significantly
lower wage growth lossuponreanployment than estimated in the United States. At the same
time, sample stratification reveds distinct differences for low and high wage workers. while
wage growth for displaceal workers in the lowest quartile in comparison with cther low wage
workers is marginaly higher, high wage workers in the upper three quartil es exhibit |osses of
around 126 on average. Whil e the latter figure is comparable to the wage losss estimated in
the US, displacanent occurs primarily in the lower segment of the wage distribution. This
finding is cetainly related to the evolution d measured wage inequality, which is low in
Germany (Davis 1992 andislikely related to institutional fadors described in Blau and Kahn

(1996.17 Moreover, our tentative results on longer term wage growth pant, like findings in

16 Wage growth regressons yield very similar results to the ones above and are not reported.

17 Alongsimilar lines, Kuhnand Sweeman (1998 report that displaced workers losing union status experience
higher wage losss than thase who do nd.
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the US, to "scaring" with resped to wages, suggesting that some apeds of the employment
relationship are permanently destroyed in the displaceanent process

Could it redly be the cae that fewer are displaced in Germany and have lower wage
losses? This apparent “win-win” impresson is deceptive, espedaly when ore considers
reemployment probabiliti es for those who are long-term unemployed after displacanent.18 As
only around 804 of all displaced workers are observed in socially insured employment even
four yeas following the displacement, it seems more likely that Germans have adieved
lower wage losses upon dsplacament at the st of lower reemployment probabiliti es, raising
once ajain the issue of the distribution d the burden of unemployment and adjustment. In this
sense, the hypahesis put forward by Ljunggust and Sargent (1998 seams to recave suppat
at the microeconametric level.

Noteworthy is aso ou finding d high indwstrial and cccupational mobility rates
among dsplaceal workers in Germany of around 334. Average overal mobility rates are
much lower in the sample & around ®%6. Displacal workers san to cary the burden of
adjustment - incentives to move do nd appea to be particularly strong so that workers only
move when they are forced to by dsplacement. Mobility rates deaease with firm tenure, but
nat so much with paential labor market experience. As firm tenure is highly correlated with
both indwstrial and accupational tenure, this finding is consistent with the acemulation o
spedfic capital.

Displaced workers exhibit a pattern o lower wage growth than the average
unemployed worker, regardliess of whether two groups are stratified by educaion, tenure or
potential experience. Particularly, post-displacenent wage growth for workers with high
potential labor market experienceis lower than that for all unemployed workers with the same
level of experience These dea differences between all unemployed and dsplacel workers,
combined with the finding d wage growth losses for high wage workers which resemble
those in the US, lends suppat to the plausibility of our means of distingushing ketween the
two groups.

18 \We are grateful to Christopher Ruhm for pointing this out to us.
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Tables

Table 1 - Job Mohility in the GSOEP 19851994 How Did Y our Previous bb End?

Workerswithout Workers with some
unemployment unemployment
Percent of total workers (n=21859 (n=959)
Made redundant 8.8% 45.9 %
Fixed term contrad ended 3.7% 104 %.
Quit 44.3 % 229%
Mutually agreed termination o 29% 4.6 %
employment
Other 40.3 % 16.2%

Note: The sample includes al employees who report a job change with known type of change. Workers
reporting to have been civil servants, self-employed or apprentices were excluded, as were thase with missng
values for variables used in the probit analysis below and private househalds, non-profit organizations and
agriculture (including forestry and fisheries). Souce Own cdculations from the GSOEP.
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Table 2 - Displacement Probitsin the GSOEP for Full-Time Workers (19851994"

1t It 1t vt vi

Constant 02621  -0.2575 -1.0993* -0.8794* -0.773Z
(02759 (02843  (0.3941) (04139  (0.4258

Age 00018 00013 00015 00018  0.0019
(0.0055  (0.0055 (0.0056  (0.0057)  (0.0057)

Age* technical training 0.0141* 0.0142* 00138* 00155 0.0156*
(0.0069  (0.0069 (0.007Q  (0.007)  (0.007)

Age* university -00086  -0.0074 -00121 -0.0188  -0.0201
(0.0262  (0.0264 (0.0260  (0.0267)  (0.0267)

Foreigner 0.2239% 02388* 02469* 0.3027**  0.3015*
(0.0974  (0.0979 (0.0993 (0.1019  (0.1019

Tedhnical training -0.6112*  -0.6208* -0.6417* -0.7219* -0.7235*
(02619  (0.2625 (0.266])  (0.2708  (0.2709

University 00731  -00574 01736 03249  0.3736
(09680 (09741 (0.9741) (10013  (1.0032

Blue ollar with tedn. training 0.0539 0.0236 -0.0286 -0.0218 -0.0135
(0.1173 (0.118)) (0.1225 (0.1253)  (0.1255

Foremen, master 0.0794 0.0272 0.0166 0.1352 0.1555
(0.4595 (0.46549 (0.473) (0.4757 (0.4757

White Collar -0.2642* -02897* -02011 -0.1932  -0.1981
(01189  (0.120) (0.1299  (0.1319  (0.132)

Job duration 0-3 years 01687 01315 01387 02212 02218
(01380  (0.1399  (0.1428  (0.1457  (0.1459

Job duration 3-10 years 0.1836 0.1621 0.1836 0.2106 0.2151
(0.130) (0.1310 (0.1330 (0.1352 (0.1354

Small firm 0.2085* 01809  0.1685  0.1677
(0.1034  (0.1067  (0.1104  (0.1104

Largefirm -0.0547 0.0334 -0.0142 -0.0078
(0.1020 (0.1060  (0.1085  (0.108%

Manufacturing 0.7636** 0.7837** 0.8164**
(0.2680 (0.2735  (0.2767)

Construction 1.1463* 1.1274* 1.1631**
(0.2886 (0.295)) (0.2986
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Table 2 continued oot TR v V!
Trade 0.7518*  0.7468* 0.7257*
(0.2948  (0.2999 (0.3019
Transport, communication 1.0873**  1.0947*  1.0832**
(0.3379  (0.3460 (0.3477
Credit, insurance -0.3831  -0.3219 -0.3492
(05922 (0.6119 (0.6133
Other services 0.8043*  0.8150* 0.7169*
(0.28089  (0.2859 (0.2999
Displacement 84 -0.1803 -0.3052
(0.1563 (0.1929
Displacement 85 -0.0451 -0.1702
(0.1764 (0.2090
Displacement 86 -0.1599 -0.3169
(0.1817 (0.2304
Displacement 87 -0.1985 -0.3349
(01773  (0.2159
Displacement 88 -0.1178 -0.2614
(0.2029  (0.2404
Displacement 89 -0.3512  -0.5224*
(0.1902 (0.2449
Displacement 90 -0.8366** -1.0814**
(0.1917 (0.2922
Displacement 91 -0.7166** -0.9238**
(0.181) (0.2602
Displacement 92 -0.5146** -0.6373**
(0.183) (0.214)
Industry employment growth 3.2005
(2.8699
Pseudo-R? 69 80 132 1838 191

Note: '= Dependent variable euals one if the mover has been made redundant and zero atherwise. Seledion: all
movers withou workers having just completed their apprenticeship, formerly self-employed o former civil
servants. Withou agriculture, forestry, fisheries, private househods and nonprofit organizaions. Previously
full-time employed West Germans only. A ** indicates sgnificance d the 1% level, * at the 5% level and ™ at
the 10% level. The reference groups are blue wllar workers withou technicd training in the state or
energy/mining sedor with more than 10 yeas of tenure displacead in 1993from a medium sized firm. Souce
Own cdculations based onthe GSOEP.
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Table 3 - Estimated Coefficient on Displacenent Dummy in Equations Predicting Wage
Growth in 19861987

Sample
Spedfication All workers 1% Quartile 2™ Quartile 3“Quartile 4" Quartile

Includingrecdls [i) OLS+Dummy® | -0.0264* 0.0184* -0.0674** -0.1119* -0.2033*
(0.0020  (0.0039  (0.0033  (0.0040  (0.005)

Excludingrecdls [i) OLS+ Dummy* | -0.0364* 0.0187* -0.1450* -0.2013* -0.3791*
(0.0027  (0.0049  (0.0049  (0.0063  (0.0077)

iii) OLS+ Probit’ | -0.0621** 0.0380** -0.2452* -0.3386** -0.6455**
(0.0047 (0008  (0.0085  (0.0109  (0.0132

iv) IV +Dummy © | -0.0359%  0.0218* -0.1442* -0.1996** -0.3806**
(0.0027  (0.0050  (0.0050  (0.0064  (0.0079

Excludingrecdls [v) OLS+ Probit®™® | -0.0519*  0.0450** -0.2284** -0.3204** -0.5697*
(0.0042  (0.0083  (0.0073  (0.0094  (0.0107)

Note: Wage growth regressons. Standard errors in parentheses. Sample (except otherwise stated): Workers
estimated as displaced by a high enoughprobit score and control group d workers whowork 365 dys eat yea
1986 and 1987 Number of observations withou recdls 74,302 (of which 1,356 dsplaceal). Number of
observations with recdls 75,821 (of which 2875 dsplaced). ** indicaes sgnificance d the 1%-level. Other
control variables are: age, age’, previous firm tenure, previous firm tenure’, education dummies, worker status
dummies, firm sizedummies and accupation dummies.

a=O0LS: Dummy that equals 1 if worker is estimated as displace.

b = OLS: Estimated probability for displaced workers is included dredly. Murphy/Topel (1985 correded
standard errors are reported.

¢ =1V: Displacament isinstrumented with the estimated probability.

d = OLS: All unemployed workers and their estimated probability for displacament are included.
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Table 4 \Wage Growth Regressons in the GSOEP by Quartile
Sample

All workers 1% Quartile 2" Quartile 3“ Quartile 4" Quartile

Displaced wor kerswith some

unemployment experience -0.0328 -0.0085 -0.0872 -0.084 -0.1605
Standard error (0.044) (0.065 (0.067) (0.081) (0.207)
Observations (of which dsplacal) | 20461(78) 5104(42) 5128(20) 5188(10) 5044(6)
All displaced workers -0.0468+ 0.0517 -0.0720+ -0.1135* -0.2618*
Standard error (0.031) (0.04)) (0.049 (0.048 (0.110
Observations (of which dsplacel) | 20544(161) 5134(72)  5146(39) 5057 5207(22)
Predicted displaced — Probit1 -0.0534 -0.073 -0.0571 -0.4641** -0.0294
Standard error (0.056) (0.069 (0.095 (0.086) (0.253
Observations (of which dsplacead) | 20431(48) 5087(25  5119(10) 5186(9) 5039(4)
Predicted displaced — Probit2 0.0062 0.0980** -0.0427 -0.0685*  -0.3354**
Standard error (0.025 (0.032 (0.037) (0.049 (0.104)

Observations (of which dsplace) | 20632(249 5161(126 5155(69  5106(30) 5210(249

Note: Estimated coefficients on dsplacenent dummies in wage growth regressons. Included are workers
reported as displaced o estimated as displacead by the procedure described in the text and reemployed in the
following yea. The ntrol group consists of workers who are wntinuowsly employed. Parameter estimates in
Probit 1 are based on oy those job movers who experience some unemployment. Probit 2 is based onall job
movers. Other control variables: age, age’, gender dummy, foreigner dummy, education dummies, firm size
dummies, tenure < 1 yea dummy, yea dummies, ** indicates sgnificance d the 1% level, * at the 5% level and
" at the 10% level.

Souce Own cdculations using the GSOEP from 1985to 1994
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Table 5—Wage Growth, Recdl and Industry Movers

19851986 19861987 19861987
All workers
displaced -0.0220** -0.0231** -0.0225**
displaced * industry move . -0.0242** -0.0268**
displaced * recdl . 0.0051 -0.0033
displaced * industry tenure . . -0.0034**
displace * firm tenure . . 0.0065**
1% Quartile -0.0095*
displaced . 0.0250** 0.0070
displaced * industry move . -0.0074 -0.0050
displaced * recdl . -0.0097 -0.0287**
displaced * industry tenure . . -0.0012
displaced * firm tenure . . 0.0112**
2" Quartile
displaced -0.0348** -0.0929** -0.1206**
displaced * industry move . -0.0981** -0.0909**
displaced * recdl . 0.0725** 0.0598**
displaced * industry tenure . . 0.0046**
displaced * firm tenure . . 0.0023
3 Quartile
displaced -0.0614** -0.1637** -0.1625**
displaced * industry move . -0.0816** -0.0867**
displaced * recdl . 0.0968** 0.0808**
displaced * industry tenure . . -0.0056**
displaced * firm tenure . . 0.0100**
4" Quartile
displaced -0.1103** -0.3448** -0.3522**
displaced * industry move . -0.0740** -0.0732**
displaced * recdl . 0.2488** 0.2416**
displaced * industry tenure . . -0.0015
displaced * firm tenure . . 0.0052**

Note: Dependent variable is the log wage differential. ** indicaes ggnificance d the 1%-level and * at the 5%-
level (one-sided test). Included are workers displaced in 1986and employed in the yea for which wage growth
is cdculated. The wntrol group consists of workers who work 365 diys ead yea during the time span of the
respedive wage growth regresson. Other cortrol variables are: age, age’, previous firm tenure, previous firm
tenure’, education dunmies, worker status dummies, firm size dummies and accupation dummies. Souce Own
cdculations based onthe |AB-sample.
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Figures

Figure 1 - Non-Employment Survivor Function
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Note: UDUR=duration of non-employment spell foll owing displacement or other transition into unemployment.
The survivor function is defined as the probability that nonemployment duration will be equal to or exeed a
spedfic amourt of days. Censoring point: 1825days.

Souce Own cdculationsusingthe IAB Sample.

Figure 2 - Unemployment, displacement and wages
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Note: Displacal workers are estimated from probit equations using the GSOEP. The graph shows displacement
frequencies in dfferent daily wage groups. displaceal workers with daily wage "x" / al employees with daily
wage "X". Seetext for detail s.

Souce Own cdculations based onthe IAB sample.
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Figure 3 — Sensitivity Analysis
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Note: In panel A the autoff for predicted displacenent is varied. In Panel B the Probit 1 is based on oty those
job movers who experience some unemployment. Probit 2 is based onall job movers. Seethe text for detail s.
Souce Own cdculations using the IAB sample.
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Data Appendix

|. The German Socioeanomic Panel (GSOEP)

The GSOEP is a panel of approximately 3600 West German howsehalds which has been

condwted annuwally since 1984 All adults in participating howseholds are interviewed orce a
yeda, usualy in spring. The questions cover econamic and social condtions of al househald

members. Of particular interest to this dudy is the fad that currently employed workers with

changes in their job duing the last yea and workers who becane unemployed duing the
previous yea are asked abou the nature of the job change or loss When workers gate that

there was a dhange, they are then asked "How did you last spell of employment end?"

Answers include layoff, end d fixed term contrad, quit and mutual agreed termination o

employment.19

For workers who changed jobs, the GSOEP contains retrospedive information onthe
worker's previous employment relationship such as firm size, industry and accupation. The
extradion d retrospedive data is not trivial, and depends on when the interview took dace
and when the job is reported to have ended. The bulk of the interviews occur in the spring, but
some interviews are held in amost every month of the yea. Most questions we ae interested
in refer to the time of the interview like the industry or occupation o employed workers.
Previous job information is only available for thase workers who were employed at the last
round d the interviews. Some of the unemployed workers becane unemployed before that
date and some aurrently employed workers might have been uremployed ore yea before, so
workers must sometimes be traced badk several waves.

For our purpaoses four cases can be distingushed: workers who are unemployed in the
yea of theinterview t and employed in t-1 (U:E:.1); workers unemployed in bah yeast andt-
1 (UiUt.1); workers employed in t and t-1 (E:E:.1); and workers employed in t but unemployed
in t-1 (E{U.1). Workers who were unemployed at the time of the interview in t-1, i.e. groups
(UUr.1) and (EUr.1), must have lost their job before the interview that yea. It is impossble
that the job lossoccurred in yea t-2, as the original question asks for job changes only within
yea t-1 up util to the interview date in t. For those workers, job information from yea t-2 is
taken if available. For several reasons, information may be missng. The individual might not
have been in the labor force d the interview time, she might have been uremployed and found
ajob later in yea t-2, or she might have not participated in that wave. Multiple job changes

may paose aproblem if movers were unemployed at the time of the interview in t-1, then found

19 |n fad workers are aked, for example in March, whether their job changed since the beginning d the
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ajobandlost it again before the interview in timet. It isimpossble to okltain information on
the dharaderistics of that job and therefore we have to neglea multi ple job changes.

For group (UiE:.1) retrospedive information from time t-1 is taken, as it is for group
(E:Et1). Using information onthe yea and month of the reported job ending and onthe time
of the interview, it can be verified, whether thisinformationis corred: if the jobis reported to
end before the interview in t-1, then information onseparation canna be linked to thejobint,
but to the onein t-2! Also in these caes job information for t-2 is taken, if avail able. Further
waves are nat chedked, as the likelihood d using the wrong job information die to multiple

job changes increases.

II. The German Social Seaurity File (IAB)

The second dhta set we amploy is a large randam sample drawn from the universe of west
German social seaurity reards garting in 1973 when an integrated reporting procedure for
unemployment, hedth insurance and pensions was introduced.2® Firms are required to report
on all dependent employees paying social seaurity contributions, including information on
income, educaion, exad number of days worked, occupation, industry, worker status,
nationality and marital status. Employers report on the initiation and termination o jobs as
well as on al ongang employment relationships at least once ayea on December 31. The
1%-sample ntains predse daily information on approximately 430000 employees. Not
included are avil servants, self-employed and workers eaning wages below the compulsory
socia seaurity threshold. The sample dso contains information onrecept of unemployment
benefit and income whil e participating in retraining programs. Hence, the individuals can be
foll owed through noremployment spells as long as they are digible for benefits paid by the
Bundesanstalt fir Arbeit. While the IAB panel has been increasingly reagnized as a powerful
instrument for labor market reseach, its gructure and information content differ significantly
from the GSOEP. Notwithstanding these diff erences, information from the two data sets can
be made comparable for our purposes.

There ae anumber of noteworthy limitations of the IAB data set. First, it excludes
self-employment as well as casua employment which falls under the minimum
(Geringflugigkatsgrenze, DM 620 per month in 1998 and thereby is exempt from social
seaurity contributions. Second wages and salaries are cansored above the maximum caling
on which socia seaurity contributions must be paid. The aitoff-levels

(Beitragsbemesaungsgrenze) for the time span used in this paper rose from 4,700 DM per

previous cdendar yea. Up urtil 1990asemnd guestion was also asked: "Why did you last job end?"
20 For further descriptions of the data set seeRohwer (1995 and Bender and Hil zendegen (1995.
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month in 1982to 6,300 DM in 199Q but only under 10% of observations are usually at the
cutoff level. These observations were deleted in ou estimations. Third, privacy safeguards
predude the availability of regiona information apart from a very crude measure of
popdation censity. Fourth, information on hows worked is unavail able. Finally, information
on education is more aygregated and the individual information more limited than in ather
micro data sets such as the GSOEP

The IAB data identify moves of workers with day-to-day acaracy. Several types of
moves exist and can be distinguished: (a) dired move from job to job, (b) move from job to
job with an intervening spell withou information abou the worker, (c) between jobs with
intervening spell of unemployment. If a workers moves from job to non or unemployment
withou any further information he might have become self-employed o retired, dropped ou
of the labor force or died. In this paper, we ae primarily interested in finding ou the
econamic consequences for workers of group (c) who were involuntarily displaced. Group (b)
is too heterogeneous to be mnsidered: military service, children, unemployment withou
eigibility for benefits or any ather voluntary break can be resporsible. Certainly, there might
be some workers in group (a) as well, who lost their job invauntarily, were natified in
advance and managed to find a new job kefore they became unemployed, however, most of
the job-to-job moves were not due to displacanent. As can be seen from Table 1, the
percentage of workers made redundant for those with some unemployment is 46%, the

percentage of workers made redundant for thase withou any uremployment is only 8.8%.
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[l . Employing the Two Data Sets

Becaise information on mrsonal charaderistics in the IAB sample is limited, personal
covariates are defined lroadly to include three different educaion levels (no technicd
training, technica training, university degree, job status in four categories (blue llar
withou training, blue wllar with training, master/foremen, white ollar), yea of birth, and
marital status. The breskdown o job spedfic charaderistics like occupation and industry is
limited by the small numbers of observations we have in the GSOEP. Becaise many smaller
cdls are otherwise anpty, we were forced to use information at the one-digit level. Firm size
caegories are not completely conformable and are therefore placed in threebroad caegories:
small (1-19), medium (20-99 in the IAB sample and 20199 in the GSOEP) and large (100
and abowve or 200and abowve respedively).

The IAB sample does contain information on hows worked, but only the full-
time/part-time distinction, so orly full-time workers are included in the analysis. As described
abowve in Sedion 21 the question "How did you previous job end?" in the GSOEP refers pri-
marily to the yea prior to the survey, so information is reported for displacel workers for not
only apaint in time, but over atime period. Consequently, we dso look at thase workers who
beame unemployed within asingle yea in the lAB sample, 1986
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Appendix-Tables

Table Al - Average Wage Growth by Sex

Men Women Men and Women

All employees*? 1986- 1987 0.042 0.059 0.047
Standard deviation (0.122)  (0.128 (0.129
Observations 89,614 40,770 130,384

Non-displaced workerswith 1986- 1987 0.632 0.086 0.071
unemployment beginning 1986% | Standard deviation  (0.256)  (0.261) (0.269)

Observations 1572 876 2448

Workers displaced 19862 1986- 1987 0.027 0.053 0.030
Standard deviation (0.242)  (0.278 (0.248

Observations 2,875 457 3,332

Non-displaced workerswith First new job 1986 0.042 0.050 0.045
unemployment beginning 1986 Standard deviation (0.277)  (0.249 (0.267)

Observations 958 551 1509

First new job 1987 0.051 0.062 0.055

Standard deviation (0.261)  (0.286) (0.271)

Observations 761 433 1194

Workers displaced 1986 First new job 1986  -0.015  0.042 -0.008
Standard deviation (0.252  (0.29)]) (0.258

Observations 1,738 253 1,991

First new job 1987 0.026 0.032 0.027

Standard deviation (0.225  (0.27H (0.236)

Observations 1,345 280 1,634

Note: Standard errors in parentheses. In the cdculations only full-time employees before and after the
change were included. From reported full-time enployment those workers are deleted, who ean less
than 12000DM per yea. Seetext for detail s of the problem and further seledions.

! For workers not displacel wage growth between the first job in 1986and the first job in 1987is
cdculated.

2 For workers becoming uremployed or displacel wage growth between the pre-unemployment jobiin
1986andthefirst jobin 1987is cadculated.

3Wage growth between pre-unemployment job and the first full -time job after unemployment.

Souce Authors' cdculations based onthe IAB sample.
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Table A2 - Wage Growth Regressons for High and Low Wage Workers Excluding Recdls

Sample

All workers 1. Quartile 2. Quartile 3. Quartile 4. Quartile

Constant 0.3121** 0.4033* 00580 0.0666** 0.0275**
(0.0053 (00129 (00087 (0.0102  (0.0102

Displaced -0.0364*  0.0187** -0.1450%* -0.2013** -0.3791*
(0.0027 (00049 (00049 (0.0063  (0.0077)

Age -0.0118* -0.0166** -0.0005 -0.0019** -0.0009*
(0.0003  (0.0007  (0.0004 (0.0005  (0.0004

Age®* 1072 0.0123* 00186* 00001  00010*  0.0005
(0.0003  (0.0009  (0.0005  (0.000§  (0.0005

Tedh. training -0.0005 0.0072* 00019 00008  -0.0026
(0.0011) (00029 (00015 (0.0017  (0.0020

University -0.0106**  0.0710** 0.0445* 0.0265**  -0.0027
(0.0017 (00144 (00059  (0.0035  (0.002)

Blue ollar with training | 0.0052**  0.0146** 0.0077** 0.0091** 0.0087**
(0.001) (0.0029 (0.0015 (0.001 (0.0032

Foremen, master 0.0124*  0.0443* 00304** 00313** 0.0305**
(0.0020 (00100  (0.0040  (0.0029  (0.0032

White Collar 0.0119%  00318* 0.0192** 0.0284*  0.0285*
(0.0013 (00039  (0.0021) (0.0021)  (0.003)

Small firm -0.0052%*  -0.0124** -0.0094**  -0.0033  -0.0087**
(0.0011) (00029 (0.001§ (0.0020  (0.0016

Largefirm 00002  0.0104* 0.0058* 0.0067*  0.0010
(0.0009 (00025 (00013 (0.0014  (0.0010

Previous tenure -0.0055**  -0.0087** -0.0025*  -0.0003  -0.0009
(0.0004 (00017 (0.0007  (0.0007  (0.0005

Previous tenure? * 102 0.0323*  0.0468** 0.0122**  0.0018  0.0073*
(0.0030  (0.0085  (0.0047  (0.0049  (0.0035

Adj. R? 0.07 0.10 0.09 0.11 0.15
Observationstotal 74,302 18501 18,206 18,849 18,746
" clasdfied asdisplaced 1,356 939 230 140 a7

Note: Nine occupation dunmies are included and nd reported. Inclusion d higher digit
dummies did na change the results. Reference group no technicd training, blue llar,
technicd occupation. ** indicaes sgnificance d the 1%-level and * at the 5%-level (one-
sided test). Souce Authors' cdculations using the IAB sample.
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Table A3 - A Comparison d Two Probits

Probit 1 Probit 2 Probit 1 Probit 2
Pseudo-R* 188 251
Observations 959 3114
Constant -0.8794* -1.3161** | Construction 1.1274**  0.7596**
(0.4139 (0.2659 (0.295)) (0.1807
Age 0.0018 0.0059 |Trade 0.7468*  0.4946**
(0.0057 (0.0039 (0.2999 (0.1832
Age* technical training 0.0155**  0.0129** | Transport, 1.0947** 0.3093
communication
(0.007) (0.0049 (0.3460 (0.2129
Age* university -0.0188 0.0236 | Credit, insurance -0.3219 -0.3257
(0.0267 (0.0143 (0.6119 (0.348))
Foreigner 0.3027**  0.3746** | Other services 0.8150*  0.4972**
(0.1019 (0.0672 (0.2859 (0.1758
Tedhnical training -0.7219** -0.6589** | Displacement 84 -0.1803 0.0854
(0.2708 (0.1733 (0.1563 (0.1089
University 0.3249 -1.3766* | Displacement 85 -0.0451 -0.0307
(2.0013 (0.5430 (0.1764 (0.1152
Blue mllar with techn. training -0.0218 -0.1661* | Displacement 86 -0.1599  -0.2673*
(0.1252 (0.0797) (0.1817 (0.1178
Foremen, master 0.1352 -0.4684 | Displacement 87 -0.1985 -0.2153
(0.4757 (0.2959 (01773 (0.1203
White wllar -0.1932  -0.3307** | Displacement 88 -0.1178  -0.2468*
(0.1319 (0.0843 (0.2025 (0.1252
Job duration 0-3 years 0.2212  0.3967** | Displacement 89 -0.3512  -0.4910**
(0.1457 (0.0949 (0.1902 (0.1205
Job duration 3-10 years 0.2106  0.2512* | Displacement 90 -0.8366** -0.6555**
(0.1352 (0.0890 (0.1917 (0.1228
Small firm 0.1685 0.1618* | Displacement 91 -0.7166** -0.6038**
(0.1104 (0.0712 (0.1811 (0.1199
Largefirm -0.0142 -0.2118** | Displacement 92 -0.5146** -0.4231**
(0.1085 (0.0693 (0.183)) (0.1202
Manufacturing 0.7837**  0.5106**
(0.2735 (0.1663

Note: Dependent variable equals one if the mover has been made redundant and zero atherwise. Probit 1: only
movers with uremployment experience Probit 2; all movers. Further seledions: seetext. ** indicaes sgnifi-
cance d the 1% level, * at the 5% level and ™ at the 10% level. The reference groups are blue wllar workers
withou technicd training in the state or energy/mining sedor with more than 10yeas of tenure displacel in
1993from amedium sized firm. Souce Authors' cdculations based onthe GSOEP.
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Table A4 - Two-Yea Growth in Hourly Wages in the GSOEP

Observations Mean wage growth  Standard Deviation

Stablefull-time workers 15121 0.0370 0.3912

All displaced workers 125 0.0002 0.3337

All movers 1058 0.0701 0.4312
Displaced workerswith 56 0.0083 0.3239
unemployment experience

Predicted displaced workers - 39 -0.1166 0.5168
Probit 1

Predicted displaced workers - 225 0.0277 0.5280
Probit 2

Note: Poded two yea samples between 1985and 1994 Probit 1 is based onworkers who experience an
unemployment spell. Probit 2 is based onall movers whether they experience unemployment or not.
Souce Authors' cdculations using the GSOEP. Seetext for detail s.

Table A5 - LongRun Wage Losses of Male Workers

Sample

All workers| 1. Quartile | 2. Quartile | 3. Quartile | 4. Quartile

Excluding recalls
19861987 -0.0364** | 0.0187** | -0.1450** | -0.2013** | -0.3791**
(0.0027 (0.0049 (0.0049 (0.0063 (0.0077)

19861988 -0.0367* | 0.0142* | -0.1317* | -0.2067* | -0.3483**
(0.0029 | (0.0142 | (0.0057 | (0.0073 | (0.0082

19861989 -0.0354* | 0.0201* | -0.1308** | -0.2246** | -0.3802**
(0.003) | (0.020) | (0.0061) | (0.0075 | (0.0086

19861990 -0.0216%* | 0.0274* | -0.1007* | -0.2121** | -0.3444**
(0.0033 | (0.0057) | (0.0067) | (0.008) | (0.0091)

Including recalls
19861987 -0.0264** | 0.0184** | -0.0674** | -0.1119** | -0.2033**
(0.0020 (0.0039 (0.0032 (0.0040 (0.005)

19861988 -0.0291* | 0.0184* | -0.0769** | -0.1431** | -0.1991*
(0.0023 | (0.0044 | (0.0040 | (0.0050 | (0.0059

19861989 -0.0382** | 0.0204* | -0.0940* | -0.1822** | -0.2571*
(0.0025 | (0.0204 | (0.0046 | (0.0054 | (0.0065

19861990 -0.0237* | 0.0281* | -0.0771* | -0.1596** | -0.2403*
(0.0028 | (0.0050 | (0.0053 | (0.0062 | (0.0070

Note: Standard errorsin parentheses. ** indicates sgnificance d the 1%-level and * at
the 5%-level (one-sided test). Included are workers displaced in 1986and employed in
the yea for which wage growth is cdculated. The @ntrol group consists of workers
who work 365 dys ead yea during the time span o the respedive wage growth
regresson. Souce Authors cdculations based onthe |AB-sample.
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