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Abstract

Reduced trade barriers and lower costs of transpont and information have meant that a
growing part of the economy has been exposed éonational trade. In particular, this is the
case in the service sector. We divide the senaceos into a tradable and a non-tradable part
using an approach to identify tradable industriegetbped by Jensen and Kletzer (2006). We
examine whether the probability of displacement higher and income losses after
displacement greater for workers in tradable sessiand manufacturing (tradable) than in
non-tradable services. We also analyze whethepritigability of re-employment is higher for
workers displaced from tradable services and matwfag than from non-tradable services.
We find that in the 2000s the probability of disyg@enent is relatively high in tradable services
in comparison to non-tradable services and marnufact On the other hand, the probability
of re-employment is higher for those displaced froadable services. The largest income
losses are found for those who had been displaed manufacturing. Interestingly, the
income losses of those displaced from manufactisaegns mainly to be due to longer spells
of non-employment, whereas for those displacedaatble services lower wages in their new
jobs compared to their pre-displacement jobs agpeagplay a larger role.
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1. Introduction®

Manufacturing has for a long time been looked uasm sector exposed to international trade
and international trade in merchandise is considerdn recent years, growing international
trade in services, due among other things to faltiasts of information and communication,
is a salient feature. Some researchers, e.g. Blifal®6), have argued that this might have
painful consequences for a growing number of degdavorkers in the service sector owing
to the increased internationalization of servid@se of the key questions in this paper is
therefore to compare the displacement costs of everkn tradable services, manufacturing
and, since large parts of the service sector adevah continue to be non-tradable, non-

tradable services.

A substantial body of literature on the costs @f ghisplacement has emerged over the last 25
years- Ruhm (1991), Jacobson et al. (1993), Stevens [189&tzer and Fairlie (2003), and
Couch and Placzek (2010) are examples of influestialies focusing on the United States.
The literature for European countries is sparsepadrtant exceptions are Eliason and Storrie
(2006), Hijzen et al. (2006), and Huttunen et a01(1) who, in turn, focus on Sweden, the
United Kingdom and Norway. The empirical evidenaggests substantial, often long-lasting,
negative effects of displacement in terms of, fgample wage and earnings losses and
joblessness. The costs of job loss in manufactundgstries are particularly well studied, but
some of the papers above also focus on displacemémt service sector. To our knowledge,
there is no previous paper that, within a regressype framework, explicitly compares the

costs of displacement in tradable and non-tradsdxéors of the economy.

While data on international trade in merchandis@ighly disaggregated, data on trade in
services is not very detailed. This makes it hariéntify industries in the service sector that
are exposed to international trade. To classifyustdes into tradable and non-tradable we
make use of an approach developed by Jensen atmkK(2006). The basic idea here is that
the degree of geographical concentration of intesstells us whether the activities within an
industry can be expected to be traded domesticaily at least potentially to be traded

7 An earlier version of this paper was presentethat15th annual conference of the European TradeySt
Group (12-14 September 2013 at the University ofriBigham). The authors would like to thank paréeifs at
the conference for valuable comments.

! See Fallick (1996) and Kletzer (1998) for survefiterature for the United States and OECD (20A8hex
4A2 for a recent review of existing literature oage and earnings effects of displacement.



internationally. Regionally concentrated industrage presumed to be tradable because the
production in an industry is then localized to jgatar regions, whereas the consumption of
the industry’s output is spread out along withitltmes in the country.

When we divide the industries in the Swedish econanto tradable and non-tradable
services and manufacturing we observe that ovepdisé 20 years the employment share of
non-tradable services has been close to constéretreas the share of tradable services has

grown and the share of manufacturing has declined.

We use administrative data to identify job disptaeats. Job displacements are defined as
job separations from an establishment that from yeer to the next ceased to operate or
experienced a large reduction in employment. Wanesé¢ the probability of displacement
and the probability of re-employment following dspement in Sweden over the period from
2000 to 2009 and compare the probabilities in teaervices, manufacturing and non-
tradable services controlling for other factorsdiudual, establishment and regional) that

might affect displacement and re-employment.

By using administrative data we have the opporyutatfollow displaced individuals before
and after displacement and then contrast their Ildpreent with non-displaced individuals.
The most common approach to estimate earningsdasfsdisplacement in this setting was
until recently to follow Jacobson et al. (1993) ars® some type of fixed-effects model. In
this paper, we will instead use conditional diffeze-in-differences matching as our main
estimation strategy and compare the results fromchmay with those obtained using a
standard fixed-effects model. The main contributbhis paper is that we examine in which
of the sectors tradable services, manufacturingoortradable services the earnings losses
after displacement are largest. We also make ampttto determine whether observed
earnings losses mainly are due to lower wages st-gisplacement jobs or primarily the

result of periods of non-employment following despeément.

Previous closely related studies, Jensen and KI€28€6, 2008), are based on the Displaced
Worker Survey (DWS). The DWS is a survey of a cresstion of individuals who have been
involuntary displaced during a preceding three-ygmriod and that is nationally
representative of the United States. Jensen artddfI€2006) report the incidence, scope and

characteristics of job displacement in manufactyrittadable non-manufacturing and not



tradable non-manufacturing from 2001 to 2003, wtfikeir 2008 paper is an update for 2003
to 2005. Jensen and Kletzer present their ressilgsiamary statistics for the different sectors,
i.e. their analysis is not carried out, as in thespnt study, within a regression framework.
This is important because, as will stand out cleaml the paper, there are considerable
variations among the studied sectors in the cheniatits of workers, establishments and
locations. Another advantage with our study is tivat can follow displaced workers for

several years before and after displacement asasetbmpare their development with non-
displaced individuals. In the paper we relate andihgs for Sweden to Jensen and Kletzer's

results for the United States.

Autor et al. (2013) is another, to some extentaitesl study. They analyze how exposure of
import competition from China has affected the gays and employment of US workers in
manufacturing from 1992 to 2007. They find that réheare significant worker-level
adjustments to import shocks, e.g. in terms of loguemulative earnings, and that the shocks
had hit workers unevenly; for instance, individualgh low initial wage levels, low initial
tenure, and with low attachment to the labor foace more severely affected. Increased
import competition from China has also given risestibstantial job churning among high-
wage workers. However, they appear to be bettqrgpeel than low-wage workers to cope
with that because movements across employers ievels earnings losses for high-wage

workers.

Yet another similar study is that by Hummels e(2011), which is based on matched Danish
worker-firm data between 1995 and 2006. They exaraarnings losses of displaced workers

in offshoring firms and find that they suffer grealosses than other displaced workers.

To preview the results in the paper, our findings that the probability of displacement is
higher in sectors exposed to international tradewéVer, the prospects for re-employment
seem to be brighter for displaced workers in tréglabrvices than in manufacturing. In line
with this we also find that the income losses amegdst for displaced workers in
manufacturing. However, it appears that while treermreason behind the earnings losses of
those displaced in manufacturing is difficultiesfiod new jobs after displacement, lower
wages in the new positions than in pre-displacenmmgitions is a factor of greater

importance for the earnings losses of those displat tradable services.



The plan of the paper is as follows. Section 2rgefiimportant concepts, describes the data
sample, and provides some descriptive statistic$Sdction 2.1, we explain how to identify
tradable service industries and we describe thesldpment in manufacturing, tradable
services and non-tradable services. Section 2.mhefefour measure of displacement and
discusses the restrictions we place on the sanfpleshe analysis. Section 2.3 presents
Swedish displacement rates and describes some ctérdstics of displaced workers in
different sectors. Section 3 contains the econamatralysis. In Section 3.1, we present the
results from the probit regression analyses ofldtgment and re-employment, and in Section
3.2, we discuss the estimations of the income ®$ge the displaced. Finally, Section 4

summarizes and concludes.

2. Sectorsand displacement
2.1 Manufacturing, tradable and non-tradable services

First we have to identify the industries in thedtble service sector. To this end we utilize an
approach suggested by Jensen and Kletzer (2006hdaguring the regional concentration of
different industries we determine which industiaes tradable and non-tradable. We have in a
recent article, Eliasson et al. (2012), calculdtemhtional Ginis for various industries in the
Swedish economy in 2005Based on these locational Ginis we classify imiestaccording

to where trade seems to occur regionally and whereegional trade appears to exist. It is
well known that the industries in manufacturing ustties are more or less exposed to
international competition and that internationad& in goods takes place on a large scale.
Therefore, we use the size of the locational Gimis\anufacturing industries as a benchmark
to identify industries in the service sector whieternational trade might exist. We establish

the cut-off point between tradable and non-tradainldustries, admittedly somewhat

2 The calculations of locational Ginis are based Siatistics Sweden’s Regional Labor Market Stasstic
(RAMS). Industries are primarily defined on thregitd NACE (Classification of Economic Activities ithe
European Community) level (172 industries), andas geographic entity, we use a definition of fumcal
labor market (FA) regions (72 regions).The FA regi@re preferred to traditional administrative sirsitich as
municipalities or counties. The FA regions constitintegrated housing and labor market areas winerst
people can find both a place to live and a placeddk. By their construction, they are defined taximize
internal commuting possibilities and minimize conting flows across the regional borders. A complisteof
the locational Ginis and employment in industrie2005 and 1990 in Sweden can be found in Eliassa.
(2012a) Table A1l.



arbitrarily, as Ginis at 0.29This implies that all manufacturing industries aategorized as
tradable, whereas the majority of industries witiia sectors ‘Construction’, ‘Education’ and
‘Wholesale and retail trade’ are defined as noddbdes. One outstanding feature is that
many of the dominating industries in tradable smviare business, professional and technical

service activities of different kind's.

In our analysis we divide the economy into threealdr sectorsmanufacturing, tradable and
non-tradable services, aiigure2.1 shows how employment in those sectors has clese!
from 1990 to 2010.

Figure 2.1. Employment shares of manufacturing, tradable rmotttradable services 1990-
2010.

70
*0 ST
mﬁ VARV
50
== Manufacturing
E 40
o Tradable service
(0]
a.
== Non-tradable service
30
20 ""@"‘-‘"‘3-"“':"'-!---....._.‘_-
10
O T T T T T T T T T T T T T T T T T T T T 1
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Source:Statistics Sweden, Register-based labor markestita (RAMS).

% There is one exception. The industry 752 ‘Provisid services to the community as a whole’ with iai Gt
0.235, which consists of ‘Foreign affairs’, ‘Defens'Justice and judicial activities’, ‘Public setty’ and ‘Fire
service’ and large employment (78,097 in 2010), haen moved from tradable services to non-tradable
services.

* The three largest industries in tradable senvicgsrms of employment in 2010 are: 741 ‘Legal éindncial
consulting’ (94,665), 722 ‘Software consultancy anghply’ (90,546) and 742 ‘Architectural, enginegriand
technical consulting’ (77,553).

® We use a residual approach to define the sendceoss This means that all activities not includedthe
primary sector, NACE 01-14, and in the secondaranfacturing) sector, NACE 15-37, are classified as
services.



It can be seen that, while the non-tradable serseetor has remained almost constant
between 1990 and 2010, the tradable service sefrton having a smaller share than
manufacturing in 1990, has grown and the manufexgusector has contracted. This shift
within the tradable part of the Swedish economynfroanufacturing to tradable services is an

indication of the increased importance of the tbdelgervice sector in recent years.

In Table 2.1, we separate the employment into eskidnd less-skilled labor, where skilled
labor is employees with some post-secondary educafihe pattern of the employment
changes differs very much between the sectors.dnufacturing the employment of skilled
labor has increased considerably, whereas the gmplat of less-skilled labor has decreased
substantially. In tradable services the employn@nskilled labor has grown considerbly,
whereas the employment of less-skilled labor hanbmore or less unchanged. Finally, in
non-tradable services the employment of skilleaidias increased (in percentage points not
as much as in tradable services) and the employmwietgss-skilled labor has fallen (in

percentage points less than in manufacturing).

Table 2.1. Employment of skilled and less-skilled labor immafacturing, tradable and non-
tradable services 1990 -2010.

Manufacturing Tradable services Non-tradableises
Year Skilled Less- Skill Skilled Less- SKkill Skilled Less-  Skill
skilled share skilled share skilled share
1990 112 786 12.5 247 522 32.1 593 1938 234
2010 168 447 27.4 531 507 51.2 961 1648 36.8
A 56 -339 14.9 284 -15 19.1 368 -290 13.4
% 50.2 -43.2 115.0 -3.0 62.1 -15.0

Source:Statistics Sweden, Register-based labor markeststa (RAMS).

Another striking feature is that the three studsedtors also differ regarding the share of
skilled labor in the sector. Table 2.1 shows tHall sntensity is considerably higher in
tradable services than in manufacturing and in tnadgiable services. In 2010, around half of
the people employed in tradable services had samn@ fof post-secondary education.
Moreover, the share of skilled labor has incredastest in this sector, while the slowest rate
of increase can be found in non-tradable servicesther words, it seems that the share of
skilled labor has grown faster in sectors exposedinternational trad®. A plausible
interpretation of this is that it is first and famest in this part of the economy that the trend

® The proportion of skilled labor in the tradablevige sector has increased by 19 percentage pamthe
manufacturing industry by 15 percentage pointsiaritle non-tradable service sector by 13 percenagds.



towards less-skilled jobs disappearing (manufaat)rat the same time as more skilled jobs

are created (tradable services) has been particstaong.

2.2 Déefinitions of displacement and samplerestrictions

By job displacement we have in mind here involuntgb separations due to exogenous
shocks such as results from structural changes. mbans that we would wish that we could
distinguish such job separation from other formsjai separation like voluntary quits.

However, in practice that might be difficult.

To identify job displacement we use linked emplegeiployee data based on administrative
registers kept by Statistics Sweden. The definitbrdisplacement is based on the unit of
establishment§.Displaced workers are defined as workers sepafabed an establishment
between yeat-1 and yeat and the establishment in question has: (i) expeee an absolute
reduction in employment of 5 employees or more amdlative reduction in employment of
30% betweent-1 andt (mass dismissglor (ii) closed down betwednl andt (establishment
closurd.? In the analyses to follow, the two events are daet into a single category of
displacement and attributed to year

We have placed several restrictions on the samysled in the analysis. To avoid quick job
separations, for instance, owing to poor job maiglr short temporary contracts we include
only workers with at least one year of tenure it same employer. We exclude those who
work in the primary sector (agriculture, forestrynda mining) as well as in public
administration, defense, for private householdsi@rnational organizations. Those who hold
more than one job prior to displacement are alsdtedn We also leave out employers, self-
employed and unpaid family workers. The analysigec® workers from establishments with

" The reason for carrying out the analysis of disptaent on the unit of establishments instead ofsfiis that
the identity number of the firm is less stable, m@re of a variable than a time consistent id@mtifThe firm is
more or less free to change identity number ovee tand this is commonly done in connection withncfes in
ownership or restructuring events such as acquistisplits or mergers. Statistics Sweden makeagailceffort
to construct time consistent identity numbers fom$. For establishments, on the other hand, treyndest
considerable resources in constructing time cossistientity numbers, in particular for establisimisewith 10
or more employees. This means that using the firigésntity number will most likely lead to considbla
overestimation of true displacement rates duelse firm deaths.

8 If a worker is separated from an establishmenbiting to the stated criteria but in yeais found to be
employed in another establishment within the saime, he/she will not be classified as displacedsTipe of
within-firm mobility of workers is most likely to é associated with organizational restructuring antl a
consequence of real displacements. Not imposirsgrdstriction would therefore risk introducing gaward bias
in the number of true displacements.



10 employees or more in the year before displacentenally, we examine only workers
aged 20 to 64 years the year prior to displacenwrteliminate young workers for the same
reason as workers with short tenure. Older workeesomitted because for them it may be

difficult to differentiate between displacement aetrement.
2.3 Displacement rates and characteristics of displaced workers

To give a long-term view of displacement in SwedenFigure 2.2 we show the risk of
displacement in Sweden between 1990 and 2009. d2isplent rates are expressed as the
number of employees aged 20-64 who are displaced éme year to next as a proportion of
all employees aged 20-64.

Figure 2.2. Displacement rates in Sweden 1990-2009.
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Source:Statistics Sweden, Register-based labor markestita (RAMS).

With the exception of the crisis years of 1992/98pkhcement rates have varied between
1.8% and 3.1%. The average for the 1994 to 2008ges 2.4% and the highest rates for that
period appear in the years around the turn of thienmium. We observe an increase in the
displacement rate during the 2008/09 crises thatmigeless is not exceptionally high.

In Figure 2.3we look at the displacement rates in manufactutireglable and non-tradable
services between 2000 and 2009 and we can se¢hthaates were higher in the tradable

sector, particularly in tradable services. The gapdisplacement rates between tradable



services and manufacturing is largest at the bagynof the period, while they are practically
the same during the 2008/09 crisis. This mightredication that manufacturing was harder

hit by that crisis than tradable services.

Figure 2.3. Displacement rates by sectors 2000-2009.
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Source:Statistics Sweden, Register-based labor markestita (RAMS).

If we compare the pattern in Figure 2.3 above wiita descriptive results in Jensen and
Kletzer (2006) for the years 2001-03 there are sainalarities. Firstly, there is a big

difference in displacement rates between tradahbé rron-tradable services, where non-
tradable services have lower displacement ratesorfséy, displacement rates in tradable
services are high both in Sweden and in the Un8tdes at the beginning of the 2000s.
However, a notable difference between Sweden antlifited States at that time is that in the
United States the displacement rate in manufagugrhigher than the displacement rate in

tradable services.

To examine whether there are any differences betwéplaced workers in manufacturing,
tradable and non-tradable services, in Table 2.2pvesent characteristics of displaced
workers in these sectors in 2009. One of the muogtirgy features is that the displaced

workers in tradable services have a much highegl let education than in manufacturing;



48% of the displaced in tradable services have st-ggcondary education while the
corresponding share for manufacturing is 18%. Othw@resting facts are that in tradable
services, in comparison to manufacturing, the disgdl have to a larger extent been working
in smaller establishments, and regionally the dispdl in tradable services are more
concentrated to larger cities than manufacturingalfy, the proportion of male workers is
larger among the displaced, both in tradable serard in manufacturing, but less likely to be

male in tradable services.

Table 2.2. Proportions of displaced workers by worker andl@dshment characteristics in
different sectors, 2009.

Manufacturing Tradable Non-tradable

services services
Gender
Men 0.76 0.62 0.60
Women 0.24 0.38 0.40
Age
20-24 0.13 0.07 0.15
25-34 0.26 0.29 0.26
35-44 0.28 0.32 0.24
45-54 0.20 0.19 0.19
55-44 0.13 0.13 0.15
Level of education
Less than secondary (ISCED 0-2) 0.17 0.07 0.14
Secondary (ISCED 3) 0.65 0.45 0.60
Post-secondary (ISCED 4-6) 0.18 0.48 0.25
Level of education unavailable 0.00 0.00 0.01
Establishment size
10-49 0.35 0.50 0.60
50-99 0.19 0.16 0.20
100-199 0.15 0.13 0.11
200-499 0.16 0.18 0.06
500+ 0.15 0.02 0.03
Sector in previous job
Private 0.99 0.94 0.73
Public 0.01 0.06 0.27
Region of residence
STOCKHOLM (SE11) 0.06 0.39 0.27
OSTRA MELLANSVERIGE (SE12) 0.16 0.13 0.16
SMALAND MED OARNA (SE21) 0.16 0.05 0.06
SYDSVERIGE (SE22) 0.11 0.13 0.14
VASTSVERIGE (SE23) 0.27 0.17 0.22
NORRA MELLANSVERIGE (SE31) 0.12 0.05 0.08
MELLERSTA NORRLAND (SE32) 0.04 0.05 0.04
OVRE NORRLAND (SE33) 0.07 0.03 0.04

Note: All variables refer to yearl.
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3. Econometric analysis of displacement, re-employment, and
earnings losses

In the previous section we showed that the ratdiglacement over the past decade was
particularly high in tradable services. The dedorgstatistics also indicated some interesting
differences in pre-displacement characteristicsMorkers displaced from the various sectors.
In this section we continue with an econometriclysis of displacement risks as well as re-
employment probabilities. By using a regressiormiravork to condition on a number of
individual, establishment and regional variableg will be able to more carefully study
whether there are any differences in displacemisis rand re-employment prospects for
workers employed in the sectors in question. Thifilowed by an econometric analysis of
the effect of job loss on labor earnings for woskeisplaced from the different sectors.

3.1 Displacement risksand re-employment opportunities

The analysis of displacement and re-employmentget on data for 2000-2009. For each
yeart, we have a population of about 1.9 to 2.2 millimorkers fulfilling the basic sample
restrictions described in Section 2.2. From eacthe$e years we have drawn a 10% random
sample of individuals and then stacked these obtens together, giving us a pooled sample
with approximately 2.1 million individuals. This the data set used for the probability of
displacement analysis. Following the previouslycdiégd definition of displacement, the
sample includes roughly 49,000 individuals (2.3%attbetween yeatr1l and yeart were
displaced, either through establishment closurenass dismissal. The sample of 49,000
displaced workers is then used in the likelihoodetmployment analysis. Approximately
43,000 (88%) of the individuals displaced betweeary-1 and yeat were re-employed by

another establishment in ydar

Both the displacement and the re-employment analgsebased on probit regression models.
In the former case, the dependent variable is caded if an individual was displaced
between yeat-1 and yeart, and O otherwise. In the latter case, the depdndamable is
coded as 1 if a worker displaced between yehrand yeat was re-employed by another
establishment in year and O otherwise. The specification of the praobddels includes a
number of individual, establishment and regionalrekbteristics as explanatory variables. All

explanatory variables refer to ydat.
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Table 3.1. Probit estimates of displacement and re-employmen

Displacement Re-employment

Coefficient Std. error Coefficient Std. error
Sector
Manufacturing 0.0772 0.0061 -0.1153 0.0213
Tradable services 0.2445 0.0052 0.1057° 0.0194
Individual characteristics
Age -0.0161 0.0013 0.1443 0.0047
Age squared 0.0001 0.0000 -0.0018 0.0001
Male 0.0821 0.0043 0.2466 0.0161
Less than secondary 0.0137 0.0066 -0.2663 0.0247
Secondary 0.0114 0.0046 -0.0806 0.0186
Establishment characteristics
Private 0.341% 0.0059 0.1264 0.0218
Size 50-99 -0.1105 0.0056 0.0399 0.0217
Size 100-199 -0.1545 0.0062 0.0855 0.0246
Size 200-499 -0.1814 0.0067 0.1468 0.0266
Size 500+ -0.393% 0.0069 0.2181 0.0309
Regional characteristics
Ostra Mellansverige -0.1800 0.0062 -0.0096 0.0248
Smaland med 6arna -0.3243 0.0083 -0.0857" 0.0326
Sydsverige -0.2002 0.0066 -0.1203 0.0259
Véstsverige -0.2364 0.0060 -0.0760" 0.0236
Norra Mellansverige -0.23%9 0.0082 -0.0601 0.0323
Mellersta Norrland -0.1806 0.0109 -0.0149 0.0435
Ovre Norrland -0.2685 0.0104 -0.1051 0.0410
Log likelihood -217,462 -16,300
Wald chi2(43) 25,914.2 2,191.9
Prob > chi2 0.0000 0.0000
Observations 2,078,377 48,602

Notes:The model specifications also include time dumntineg control for year-specific effects. **, * intiites
significance at the 1% and 5% level respectively.

Table 3.1 presents estimates of the displacemehteaemployment probit models. The first
two rows report the effect of being employed in thanufacturing or tradable service sector
compared to the reference category, which is the-tramlable service sector. Workers
employed in tradable services clearly face the dsglisk of job loss but, on the other hand,
are most likely to be re-employed after displacemaiorkers employed in manufacturing

® Also in the United States in the beginning of #@0s the re-employment rate is higher in tradabheices
than in manufacturing and non-tradable servicassgle and Kletzer 2006, 2008).

12



confront the unfortunate combination of a compaedyi high risk of displacement and the
lowest chance of re-employment. This suggestsivelst high costs of displacement for

workers employed in manufacturing.

Turning to the individual characteristics of workgt we see a non-linear effect of age on
displacement and re-employment. The probabilitglispblacement decreases with age at an
increasing rate, whereas the likelihood of re-emplent rises with age at a decreasing rate.
The results indicate clear differences between arahwomen. Men are more likely to be
displaced but, on the other hand, are more likelgd re-employed after job loss. We further
find familiar educational attainment differencésWorkers with less than secondary or
secondary education experience a higher risk oflgeb than workers with post-secondary
education (reference category). In terms of re-egmknt, the results clearly show that the
likelihood of finding a new job after displacemastsmaller the lower the level of education.

This indicates relatively high costs of displacetrfenless educated workers.

Turning to the establishment characteristics, wel ftihat workers employed in the private
sector face a higher risk of job loss than worlargloyed in the public sector but, on the
other hand, private sector workers are more likelpe re-employed after displacement. We
also find that the probability of displacement éages with the size of the establishment in
terms of employment and, further, that the liketiiaof re-employment in the event of job
loss increases with establishment size (10-49 eyepko serves as reference category). This

suggests relatively high displacement costs fokeixs employed at small establishment.

Finally, the results indicate some differences delpgg on region of residence, where we
have used the Swedish NUTS 2 level as regionasifigation. The risk of displacement is

higher for workers residing in the Stockholm reg{oeference category) than in any of the
other seven included regions. The geographicakpais less pronounced when it comes to
re-employment, but in general the chance of findingew job after displacement seems to be

higher for workers residing in the Stockholm region

19 For the individual and establishment charactesstiiscussed below we get similar results as inynodher
OECD countries (OECD 2013 pp. 197-202).
1 See e.g. Borland et al. (2002).
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To summarize, the probit regression analyses shatwiorkers employed in the two tradable
sectors are most likely to be affected by job I&# whereas workers employed in tradable
services have relatively promising re-employmewtspects in the event of displacement, this
is not the case for workers employed in manufaaturif we were to distinguish any specific
group particularly hard hit in terms of high disgganent risks and low re-employment
probabilities that this would be young workers,hwé low level of education, employed at

small manufacturing establishments.

3.2 Theeffect of displacement on earnings

Previous literature on the effects of job displaeatrnindicates that displaced workers not only
suffer in terms of unemployment and wage lossesngua short-term transition period but
also face more long term costs of job loss. Evenigh most displaced workers get back into
new jobs relatively quickly there are several reasehy job loss can lead to long lasting
negative effects. Loss of firm- and industry-spiecifuman capital, loss of seniority, high
turnover in subsequent short-tenured jobs and pielfob losses are examples of suggested
explanations of why displacement may cause negafifeets also in the longer run. In this
section, we continue by examining the effect of Jobs on labor earnings for workers

displaced from the different sectors.

The analysis focuses on displacements that occtheryears between 2000 and 2005. For
each yeat, we have a population of about 1.5 million indivadis fulfilling the basic sample
restrictions described in Section 2?2From each of these years we have drawn a 10%
random sample of individuals, giving us a sampléwix cohorts including roughly 885,000
individuals. Each individual is followed over a tgear periodt-5 to t+4. The sample is
divided into a treatment group and a comparisorugrd he treatment group consists of
workers who between yetfd and yeat were displaced, either through establishment ckosu
or mass dismissal, according to the previously rilesd definition of displacement. The
comparison group consists of workers who were mgplaced between ye&rl and yeat
(but who may have been displaced later). The sanmgleides roughly 25,000 displaced
workers (2.8%) in the treatment group and about,BBD non-displaced workers in the

comparison group.

2 The only exception is that we here restrict oterdion to individuals aged 25 to 54 years of aggedart-1.
This is to ensure that the individuals are of wogkage during the whole observation period.
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The most common approach to estimate earningsddssa displacement have until recently
been to follow Jacobson et al. (1993) and use sgpeeof fixed-effects model. An alternative
that has gained in popularity in the programme watadn literature is various types of
matching methods. The basic idea behind matchibtg ¢hoose a comparable untreated (non-
displaced) worker for each treated (displaced) eomnd use these pairs to calculate the
effect of the treatment (displacement) on the autof interest (earnings). We will use
matching as our main estimation strategy and coentbea results with those obtained with a
fixed-effects specification. A similar approach daafound in a recent paper by Couch and
Placzek (2010). Two advantages with matching owarventional parametric estimation
techniques is that matching is more explicit inegsghg whether or not comparable untreated
observations are available for each treated obBervand, further, that matching does not
rely on the same type of functional form assumgitrat traditional parametric approaches
typically do. There are numerous papers suggestiag avoiding (potentially incorrect)
functional form assumptions and imposing a commuppsrt condition can be important for
reducing selection bias in studies based on obsena data"®

More specifically, we will estimate the earningsdes from displacement using a conditional
difference-in-differences-matching approach suggesty Heckman et al. (1997, 1998). The
main parameter we are interested in estimatingdsaverage treatment effect on the treated,
ATT, which in our case corresponds to the averagetefffedisplacement for those workers

being displaced. The following set of equationsegithe basic intuition behind the estimation

strategy:
ATTe+ = E(Yye4|Xe—, Dy = 1) —E (Yp¢4 | Xe—, D = 0) = ATT + B 1)
ATT- = E(Yye- X, Dy = 1) =E(Yor-|X¢—, Dy = 0) = B (2)
ATTy+ — ATT,- = ATT + B — B = ATT 3)

wheret™ andt™ denote time periods before and after potentiglldcement occurring at time
t, D, = 1 indicate that a worker is displacedtand D, = 0 indicates that a worker is not

displaced at, Y; represents earnings in the case of displacemelit,aepresents earnings if

13 See e.g. Heckman, Ichimura and Todd (1997), Henkrtghimura, Smith and Todd (1998), Dehejia and
Wahba (1999, 2002) and Smith and Todd (2005).
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not displaced,X denotes a set of observed pre-displacement coesriaffecting both
displacement probability and earnings, and fin&llsepresents possible selection bias in the

estimation ofATT.

Equation (1) represents a conventional cross-gadtimatching estimator. This equation rests
on an assumption of mean conditional independence,i.e.
E(Yoe+|Xe—, Dy = 1) = E(Yye41Xt—, Dy = 0). This assumption states that if we condition on a
sufficiently rich set of pre-treatment covariateg can use the earnings of non-displaced
workers as an approximation of the earnings diggagorkers would have received had they
not been displaced (the counterfactual outcome)ifBhere are unobservable characteristics
affecting both displacement and earnings, the aggsamno longer holds and equation (1)
will give a biased estimate &TT. Equation (2) simply states that if we construahaching
estimate for pre-treatment outcomes we would expedind bias only due to unobserved
differences between displaced and non-displace#iex®((i.e. the effect of a treatment cannot
precede the treatment itself). Equation (3) shoat thwe take the difference between the
post- and pre-treatment matching estimates we @aove the time-invariant portion of the
bias. The conditional difference-in-differences-amittg strategy thus extends conventional
cross-sectional matching methods because it ngttakés care of potential selection bias due
to observable differences between displaced anddispiaced workers but also eliminates

bias due to time-invariant unobservable differertmetsveen the two.

In the differencing, we let the average earningenduyearst-3 to t-1 represent the pre-
treatment outcome. We follow the typical proceduarthe literature and base the matching on
the predicted probability of displacement, the gty score (Rosenbaum and Rubin, 1983),
rather than on the pre-treatment covariates themselWe use single nearest neighbor
matching (with replacement) as our matching algaritand match each displaced worker to
the most comparable non-displaced worker with retspe the propensity scofé.The
following covariates are included in the propenstore: age, age square, male, level of
education (three categories), establishment clesiits (private sector and five categories

of employment size), region of residence (eightegaties), and year of possible

14 This algorithm trades reduced bias for increasaibuce (using additional neighbors would raises loiae to
increasingly poorer matches but decrease variarcause more information would be used to consthet
counterfactual for each treated observation). Gibhenlarge relative number of non-displaced workersight

have been preferable to use additional neighbatsadternel algorithm. The choice of single neanesghbor is
primarily motivated by ease of computability.
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displacement. The estimates focusing on all seetigsinclude sector of employment (three
categories). All variables refer to yefl. In addition, the propensity score includes pre-
treatment annual earnings for yetEstot-1.

The dependent variable in the analysis is realsgessual earnings (deflated by the 2009
consumer price index). Annual earnings can be densd a function of wage per hour,

number of hours worked per week and the number eéka worked per year. Annual

earnings therefore capture the full costs of disgri@ent in terms of lower wages as well as
shorter hours and periods of non-employment. In esazases it can be interesting to
distinguish between the effects of displacementhase various components. We will return
to this issue below.

We begin by estimating the conditional differencedifferences-matching estimates of the
effect of displacement for workers in all sectasave for the excluded sectors according to
the base sample restrictions in Section 2.2). Ei@ut provides a graphical presentation of the
results. The estimated effects in SEK have beewested into percentage losses using the
average annual earnings of displaced workers dyeagt-3 tot-1. Table Al in the Appendix
present parameter estimates and associated staedard together with some additional
details. In the year of displacement, there is aslidrop in earnings. The earnings decline
continues during the first post-displacement y@dre estimated effect corresponds to a
reduction in annual earnings with 8% compared t fgre-displacement level. We find no
signs of any substantial earnings recovery. In fiwath post-displacement year, annual
earnings are still 7% below the pre-displacemewlleThe balancing indicators (see Table
Al in the Appendix) suggest that the matching hasnbfairly successful in balancing
differences in observable attributes between thatitnent and the comparison group. The
mean standardized bias is reduced by roughly arfadtten and the pseud?f value drops
practically to zero after matching.

When we compare the matching estimates with thbssred using a Jacobson et al. (1993)
type of fixed-effects model, we find relatively sindifferences in the estimated effects (see
Table A2 in the Appendix for the latter). This walso the case in Couch and Placzek (2010),

who made comparisons between similar estimators.
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Figure 3.1. Matching estimates of the effect of displacementonual earnings, all sectors
(%).
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Note: Based on the estimates reported in Table Al, wimene detailed information is available.

Our estimates of the effect of displacement forkeos in all sectors are fairly similar to those
reported by Eliason and Storrie (2006). They foanslisplacements in Sweden in 1987 and
find an initial earnings reduction correspondingatound 10% of annual pre-displacement
earnings:> The earnings losses following displacement stamstsas being rather low in

Sweden, and also in some of the other Nordic casmtcompared to the effects reported for

the United States but also for some other Europeantries-®

Figure 3.2 provides a graphical presentation of éeémated effects of displacement for
workers in manufacturing, tradable and non-tradablwices (details are presented in Table
A3 in the Appendix). For all sectors, we observagificant drop in annual earnings in the
year of displacement. The earnings drop continugsg the first post-displacement year.
Workers displaced from manufacturing experiencddhgest earnings losses (10%), followed
by workers displaced from tradable services (7% waorkers displaced from non-tradable

5 Our own calculations based on reported effectSHEHK in relation to displaced workers reported agera
annual earnings in SEK two years prior to displametm

16 See e.g. Jacobson et al. (1993) and Couch andeRI&2010) for results for the United States arel@ECD
(2013) for a broader review of findings.
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services (5%} After the first or second post-displacement yearsee indications of a very
modest recovery, but in the fourth post-displacenyear earnings are still well below the
pre-displacement level. In order to check whetherd are any statistical differences between
the point estimates for the three sectors, we baleulated 95% confidence intervals for each
point estimate. It turns out that the estimate@affor manufacturing is significantly lower
than the estimated effect for non-tradable serviceshe yearst+l to t+4 and also
significantly lower than the estimated effect fiiadable services in yearl. Apart from that,

there are no statistical differences between tlet gstimates.

Figure 3.2. Matching estimates of the effect of displacementaonual earnings, by sector
(%).
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Note: Based on the estimates reported in Table A3, wimene detailed information is available.

When comparing the estimated effects of job losgamings for workers displaced from the
different sectors with the previous results on mg@®yment opportunities, we find some
similarities but also some interesting discrepasciehe relatively low probability of re-

employment for workers displaced from manufacturirapslates into the highest earnings

losses during and following displacement for thesekers. This result is perhaps not so

17 Even though the data in Jensen and Kletzer (22083) do not allow for more formal econometric gsab
one can discern similar patterns in the earningsee among the displaced workers in the UnitectSiatthe
beginning of the 2000s.
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surprising since the dependent variable in theiegsranalysis is real annual earnings, which
among other things capture the costs of job logsrims of periods of non-employment. The
fairly high earnings losses for employees displdcenh tradable services are more surprising
in this sense. These workers on the one hand faeentost promising re-employment
opportunities in the event of job loss, but on titkeer hand suffer relatively high earnings
losses from displacement. There are several pessiplanations for this seemingly
inconsistent story. Workers displaced from tradabéevices might, for instance, suffer

particularly hard from loss of firm- and industrgexific human capital and seniority.

One approach to analyze whether observed earrisged primarily are due to lower wages
in subsequent jobs or mainly a result of periodaai-employment after displacement is to
focus on earnings effects for workers who have donew jobs after displacement. If we

condition on the workers being employed after dispiment, the effect of displacement on
annual earnings (or at least to a larger extengtmpredominantly be due to lower wages in
the new job. It is important to note that this tygeconditioning on the future implies that we

are no longer estimating the full costs of disptaeret on annual earnings. The effect that

operates through spells of non-employment haslypden ruled out by definition.

Figure 3.3 provides a graphical presentation okettenated effects of displacement when we
condition on the displaced workers being employedew jobs during the yeatsto t+4
(details are presented in Table A4 in the AppentfiX)ote that we follow the official
definition of employment status in Sweden and foousthe workers being employed in
November each year. The workers are therefore exstgsarily employed full-time during the
year and hence may have experienced spells of m@egment during other parts of the
year. If we compare with the previous figure, thare some striking changes in the results.
One is that workers displaced from tradable sesvicew experience the largest earnings
losses (around 6%), followed by workers displac@inf manufacturing (around 4%). The
other is that the effect of displacement for wosker non-tradable services no longer is

statistically significant (except for yetirl).

18 We also condition on that non-displaced workerthincomparison group are employed during the yie@rs
t+4.
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Figure 3.3. Matching estimates of the effect of displacemantaanual earnings, by sector
(%). Conditional on being employed during the yadost+4.
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Note: Based on the estimates reported in Table A4 wimene detailed information is available.

We interpret the relatively large reduction in estted effects for workers displaced from
manufacturing and non-tradable services as anatiditthat these workers find new jobs that
pay wages that are fairly comparable with the wagethe pre-displacement jobs. This is
particularly the case for workers displaced fronm-4ti@dable services. The fact that we find
almost no reduction in the estimated effect forkeos displaced from tradable services when
conditioning on future employment indicate thatseh@orkers to a greater extent accept new

jobs that pay lower wages than the pre-displaceipést

4. Concluding remarks

We have examined the costs of displacement in lbtadend non-tradable sectors in Sweden
in the 2000s. To this end we divided the econony ihree sectors, manufacturing, tradable
and non-tradable services, where the former two exjgected to be tradable (at least
potentially). Our results indicate that the proligbiof displacement, controlling for factors

that might impact on displacement, is higher in tfaglable sectors, particularly in tradable
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services. However, when it comes to re-employmanthie event of displacement the
prospects for workers previously employed in trdela@rvices are more promising than for
workers earlier employed in manufacturing. Reldyivew re-employment probabilities for

workers displaced from manufacturing are also c&dieé in the relatively high income losses
that this group of workers have after displacemeénbther words, our results indicate that

those displaced from tradable service fare betean those displaced from manufacturing.

Characteristic traits of the tradable service geate that it is highly skill-intensive and that
skill intensity grows faster there than in the otbectors. Over the last 20 years employment
in tradable services has expanded, while the emmay in manufacturing has contracted.
Furthermore, in contrast to manufacturing that isrenevenly spread out over Swed&n,
tradable services are concentrated to the largel kabor market regions (big citie€)In
sum, tradable services appear to be an expandymgndc and human capital intensive

sector.

The workers displaced from tradable services natetls seem to suffer from relatively high

income losses. Unlike those displaced in manufagyuwhose the earnings losses appear to
be due to longer spells of non-employment, theiegsnlosses of those displaced in tradable
services seem to emanate from lower wages in twgotes compared to the wages in the pre-
displacement jobs. Such wage decreases might tedipreciations of firm- and industry-

specific human capital and loss of seniority amtmase displaced from tradable services.
However, to draw more definite conclusion on tisaue calls for a more careful analysis and

is an interesting question for further research.

19 Specific manufacturing industries are of coursersgly regionally concentrated.

% In Sweden, there is a strong positive and sigaificcorrelation on regional level between the shafre
employment in tradable service and the size ofdbal labor market region, whereas the same caivelavith
the share of employment in manufacturing is indigant (Eliasson et al. 2012b figures 6.5 and 626%imilar
pattern can be observed in the United States (d&tsEL chapter 8)
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Appendix

Table Al. Matching estimates of the effect of displacemenaonual earnings for all sectors.

SEK %
t-5 4,114 14
(1,318)
t—4 -3,103 -10
(1,111)
t-3 -1,044 -0.3
(891)
t-2 1,182 04
(619)
t—=1 -138 00
(888)
t -15,295 5.1
(1,563)
t+1 -23,802 79
(1,873)
t+2 -22,364" 75
(1,654)
t+3 -22,596 75
(1,981)
t+4 -21,452" 72
(1,805)
Balancing indicators
Mean bias before 11.9
Mean bias after 1.0
Pseudd?® before 0.052
Pseudd? after 0.001
Untreated on support 836,338
Treated on support 23,875

Notes: The estimated parameters are based on condititiffatence-in-differences (DID) propensity score
matching using single nearest neighbor. For detalthe specification of the propensity score, Seetion 3.2.
Approximate standard errors in parenthesis. ** amtlicate significance at the 1% and 5% levelpessively.
Percentage effects are calculated as estimateediogl average annual earnings of displaced wotke® t-1.
The balancing indicators compare the distributibnavariates in the propensity score before angk aftatching
to assess if the matching has been successful dahau balancing differences between the treatraeil the
comparison group. The standardized bias of a cateai$ defined as the difference of the sample s@athe
treatment and the comparison group as a percenfate square root of the average of the samplianves in
the two groups (see Rosenbaum and Rubin, 1985)tafie reports the mean value (over all covariadéshis
bias and the value should drop considerably afegtiching due to a more similar distribution of coatas in the
treatment and comparison group. The pseRfiadicates how well the covariates in the propgrsipre explain
the probability of displacement. After matchinge thalue should be fairly low because there shogdb
systematic differences in thistribution of covariates between the treatmenttie comparison group.
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Table A2. Fixed-effects estimates of the effect of displacetren annual earnings for all
sectors.

SEK %
t -10,698 -3.6
t+1 -19,967 -6.7
t+2 -19,483 -6.5
t+3 -17,828 -5.9
t+4 -16,591 -5.5
Observations 860,213

Notes:The estimated parameters are based on a fixedtefiegression model with the following specifioati
Vie = @ + Ve + Xy + Xiee—3 Di’§5k +Xk=3 Cilggk + €

wherey;, is real gross annual earnings,is the individual fixed effecty, is a set of time dummies that control
for year-specific effectsy;, is a set of observed time-varying individual cluesstics,DY is a set of dummy
variables capturing the event of displacemétjtis at set of dummy variables for each year indbiort, and
finally €;, is an error term assumed to have constant variandeo be uncorrelated across cohort-individuals
and time, but may be correlated between individudls appear in multiple cohortsf = 1 if at timet workeri

is k years after displacement dk years before displacement. The paramegrsapture the difference in
earnings before, during and after the year of disginent between displaced workers in the treatgreap and
non-displaced workers in the comparison group. \Aietestimated the model both with and without catior
time-varying individual characteristics. Since tlesults are very similar we restrict the preseotatibove to a
specification without individual control®ercentage effects are calculated as estimateedivagl average annual
earnings of displaced worketr8 tot-1.

26



Table A3. Matching estimates of the effect of displacemen&onual earnings by sector.

Manufacturing Tradable servict Non-radable

service

SEK % SEK % SEK %

t-5 -0,983 -0.3 -1,107 -03 2,420 -10
(1,828) (2,570) (1,385)

t—4 -1,127 -0.4 -3,283  -09 -0,981 -04
(1,514) (1,988) (1,176)

t-3 -1,602 -0.5 -1,044  -03 0,530 -02
(0,952) (1,962) (0,774)

t-2 -0,510 -0.2 1,774 05 0,530 02
(0,665) (1,239) (0,533)

t—1 2,113 0.7 0,730  -02 0,001 0.0
(1,011) (1,645) (0,746)

t 13,462 -4.6 15,857  -45 -8,3000 -35
(1,926) (3,534) (1,387)

t+1 -30,203° -10.3 24,187 -68 10,947  -46
(2,130) (3,688) (1,563)

t+2 -26,692" 9.1 21,5417  -6.1 12,674 53
(2,376) (3,824) (1,729)

t+3 -27,418 9.4 21,143 -60 212,125  -5.1
(2,482) (4,077) (1,997)

t+4 -27,998 9.6 20,673  -59 10,287  -43
(2,827) (4,368) (2,000)

Balancing indicators

Mean bias before 7.7 7.6 104
Mean bias after 1.2 0.8 1.0
Pseudd?? before 0.031 0.033 0.050
Pseudd? after 0.001 0.001 0.001
Untreated on support 226,825 175,303 434,210
Treated on support 6,267 9,733 7,874

Notes: The estimated parameters are based on condititiffatence-in-differences (DID) propensity score
matching using single nearest neighbor. For detailthe specification of the propensity scores,Ssation 3.2.
Approximate standard errors in parenthesis. ** &dicate significance at the 1% and 5% levels.cBetage
effects are calculated as estimate divided by geceannual earnings of displaced workieBstot-1. See Table
A1l for an explanation of the balancing indicators.
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Table A4. Matching estimates of the effect of displacementaonual earnings by sector.
Conditional on being employed during the ydast+4.

Manufacturing Tradable service Non-radable

service

SEK % SEK % SEK %

t-5 -5,284 -1.8 6,030 -17 0,394 -02
(1,991) (2,684) (1,531)

t—4 -4,586 -1.5 4,307  -12 -0,993 -04
(1,644) (2,236) (1,282)

t-3 -2,459 -0.8 2,154  -06 -0,547 -02
(1,042) (1,484) (0,846)

t-2 0,673 0.2 0,935 0.3 0,255 0.1
(0,749) (1,038) (0,565)

t—1 1,786 0.6 1,219 0.3 0,292 0.1
(1,124) (1,607) (0,804)

t 0,793 0.3 -4,119 -11 1,376 0.6
(2,086) (2,554) (1,495)

t+1 -11,490°  -3.8 -19,858 -55 3619 -15
(2,190) (3,970) (1,616)

t+2 9,115 -3.0 -20,877 -58 -3,496  -14
(2,727) (3,402) (1,800)

t+3 -11,255 -3.7 -17,591  -49 -3,026 -12
(2,904) (3,538) (2,020)

t+4 -13,104 -4.4 -21,667  -6.0 2,313 -09
(3,367) (4,120) (2,205)

Balancing indicators

Mean bias before 8.3 7.9 12.3
Mean bias after 1.7 1.8 0.9
Pseudd? before 0.034 0.032 0.053
Pseudd? after 0.002 0.001 0.001
Untreated on support 204,747 158,294 388,815
Treated on support 4,861 8,025 6,170

Notes: The estimated parameters are based on conditiiffatence-in-differences (DID) propensity score
matching using single nearest neighbor. For detailthe specification of the propensity scores,Saetion 3.2.
Approximate standard errors in parenthesis. ** &nthdicate significance at the 1 and 5 percent lkve
Percentage effects are calculated as estimateediogt average annual earnings of displaced wotken® t-1.
See Table Al for an explanation of the balancimicators.
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