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Abstract

The short-time work programme in Germany allowsfirin a recession to avoid re-

dundancies due to reduced business activity amthion short-time work compensa-

tion for a working-time reduction, i.e. a fractibnmemployment benefit. The pay-

ment is often topped up to 100% of the previousweges. Over the recent reces-
sion, the number of workers covered by the programsared to an unprecedented
average of more than one million.

Although the programme is very substantial, litdeknown about individual
or firm effects and long-term outcomes apart frév@ thonitoring of deterring effects
on open unemployment. This paper extends theablailshort-term evidence and
reports the results of empirical estimates of someoeconomic effects. It provides
long-term programme effects for short-time workansl for firms implementing the
scheme during the 1993/94 recession, which hachdasiimpact on the programme
uptake as the most recent recession. In applitaid non-parametric matching ap-
proaches, a transitory employment effect lastingticee months has been found and
significantly lower wages for short-time workers time long run. The analysis of
firms implementing the scheme shows some negaffeets on growth and invest-
ment activity, but these only affect the comparigsa limited period of time.
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1 Introduction®
By the second quarter of 2009, the Gross Domestidiet in Germany had fallen by
almost 7% in real terms compared to the previows,\& decline never experienced
after the Second World War. In East Germany, vdwere output declined between
1989 and 1991 by 30% due to a fast introductiothefDeutsche Mark in 1990, but
grew dynamically until the mid 1990’s, an equakyere decline in economic activity
has not been seen since the end of communism. gdVernment responded to the
recession by deficit spending and temporary adjestrschemes initiating direct de-
mand for the building sector, a generous scrappaggramme for the car industry
and in particular by relying on the instrument short-time work compensation”.

Short-time work exists in several countries (seeslypand Kruppe 1996), but
is particularly important in the continental typeveelfare states, where there are im-
portant incentives for employment retention becaafsemployment protection laws.
In Germany, employers can temporarily reduce the&ing time and the salaries of
their employees. A fractional unemployment benisfihen paid instead to compen-
sate the wage reduction. Short-time work need®tapproved by the (usually union-
dominated) Workers CouncilsBétriebsrat¢ and often topped up by collective
agreements to 100% of the net wages.

Short-time work is extensive in recessions covefitd3 million workers in
June 2009, with an estimated employment effect3&f@00 full-time equivalents re-
sulting from a 35% reduction of the working timeu(®lesagentur fir Arbeit 2009a).
Given the importance of the programme, very litdsearch exists apart from descrip-
tions of the incentive design and the deterringafbn unemployment. Some papers
points towards the problem of the programme detpginuctural change (Eichhorst
and Marx 2009), but do not provide empirical evickan

This paper summarises findings of some microecoaautcomes of short-
time work. Based on data of the German Socio-Eeoa@®@anel (GSOEP) for work-
ers covered by the scheme during the recessior®33/24, empirical estimates of
employment and wage effects of short-time work dprto 6 years after the pro-
gramme are provided. The analysis shows short-leraployment effects and nega-
tive and significant wage effects.

The analysis of individual employment outcomesludrt-time work in this study is based on dataifro
the German Socio-Economic Panel (user contract)liai@¥ided by the German Institute for Eco-
nomic Research (via Cornell). The effects of stione work on the performance of firm were studied
using the 1AB Establishment Panel, Waves 1993 72Data access was provided via on-site use at
the Research Data Centre of the German Federaldympht Agency at the Institute for Employment
Research and remote data access (project numbe2BB)Z

The author is gratefully indebted to Stefan Beradet Peter Jacobebbinghaus (Institute for Employ-
ment Research) for arranging a research stay imadar2010. The usual disclaimer applies.



A second empirical analysis based on data of thhen@e Establishment Panel
Data (IAB Establishment Panel) find evidence ofaieg effects on business volume
and investment for firms implementing the programme

These findings are of great significance in thetexnof the welfare reforms
of recent years both in Germany and internationalMost Western economies in-
creased labour market flexibility significantly seathe mid 1990’s, but — with no in-
strument similar to short-time work — countrieliBritain and the US experienced a
rapid response of the labour market to the econalmventurn with severe effects on
household incomes and spending. However, the ev&ef the German short-time
work programme suggests that deferring lay-offagel necessary reorganisation of
production and the reallocation of workers to fimigh more favourable prospects in
the long-run growing more dynamically and payinghar wages.

This paper summarises the empirical findings ofrtstime work starting with
institutional descriptions and the macroeconomidipal circumstances in Section 2.
Section 3 describes the data, showing that theranoge is primarily used in manu-
facturing. Section 4 outlines the empirical eviluadesign, which relies on an iden-
tification assumption and a semi-parametric esionatnethod, and shows the effects
of the programme. Section 5 concludes.

2 Theregulation and reach of short-timework in arecession
21  Programmedesign: compensation for reduced working hours
The programme consists of seasonal, transfer aciccalyshort-time work all being
regulated in German Social Law Book 1BdzialgesetzbudH).
» Seasonal short-time work targeted to construction and the agriculturerin
der to compensate reduced working times due toradweeather (8175 SGB
).
» Transfershort-time workis used in sectors/companies with a foreseeable per
manent decline in the volume of work and usualljmbmed with re-training
of the affected workers, support for self-employtm@mother programmes (8
216b SGB llI).
e Cyclical short-time work compensates for the terappreduction of work-
ing-time due to a significant reduction in “busisestivity” (§ 169 ff. SGB

.

Cyclical short-time work allows firms to retain t&n an economic downturn that
would have otherwise been made redundant, keemegifc human capital and
processes knowledge, which otherwise would notcb@@mically viable.



Working time reduction has to be in excess of 10 far at least one third of
the employees of the fifm Management and employee representation (i.evtink-
ers’ council) must approve the application to theal employment agency in order to
obtain the compensation for up to six months. Fhderal Minister for Labour can
extend the maximum duration during recessions,dahégo 1993 (to 12 months) and
2009 (to 24 months, see Crimmann and Wiessner 2009)

In 1993/94, short-time work allowance only conttdxlitowards wages while
workers and employers continued to pay full contiitns to the social insurances. In
2009, social insurance contributions were incluttethe payment (up to 50% for the
first six months, 100% thereafter). Conditionalfom agreements payments are of-
ten topped up to 100% of the previous net.

2.2  Weéfarereform context

Short-time work — unlike unemployment benefits -eslmot require a previous mini-
mum duration of employment. In case a lay-offdal the end of the programme,
short-time work does not reduce individual entitigns for unemployment benefit,
which can still be granted for up to 12 months delr@dy on the previous employ-
ment. As a consequence, the use of the programeneaises the potential pay-offs of
the unemployment insurance for workers at riskehg laid off compared to a direct
dismissal.

This particular design of the programme gained irtgoe following recent
welfare reforms for the long-term unemployed. UB605, most benefit payments
for the working age population were related to pres earning levels: Unemploy-
ment benefits (paid for up to 12 months) correspganod 60% or 66% of the previous
net salary. For the longer-term unemployed, a swested benefit of 53% or 57% of
their previous net pay was granted open-endedlowiolg welfare reforms in 2004,
the income-dependent long-term unemployment benef# replaced by a universal
benefit of € 351 per month for all long-term uneay&d, in public and by tabloids
described as to reduce the expected value of urmgmpeht benefits in case of dis-
missal relative to benefits aligned to previouseays.

Short-time work alleviates the consequences of wabare reform: Equally
high as unemployment benefits and like those paidob social-insurance contribu-
tions, the programme does not reduce the maximaitidn of individual unemploy-
ment benefit. In principle, it could be paid foy@ars at 100% working-time reduc-
tion and yet employees being laid off after wowdthin full entittements of a one-year
unemployment benefit.

The Federal Minster of Labour and Social Affagmporarily reduced this minimum requirement:
Until end 2010, short-time work can also be implated if a reduction in business activity affecttyon
one worker (see Crimmann/Wiessner 2009).



Short-time workers are expected to be ready forpl@leements, but the pro-
gramme does neither enforce a rigorous job se@gsme like unemployment bene-
fits nor does it sanction non-compliance. If geshtor long duration and significant
working time reduction, it increases the level akmployment benefits and is likely
to affect individual job search behaviour.

Finally, the extension of the maximum duration bbi-time work in June
2009 may also have been influenced by generalietecto the German Bundestag
looming that were held in September 2009. As 8319, the labour market response
to an economic downturn would have been maximahattime of the election had
there been no extension of the programme and umgmpeint remained low until af-
ter the elections.

2.3  Microeconomic effects of short-timework
2.3.1 Short-term and long-term production costs

Unemployment rises in recessions because of aedserin the number of workers
being laid off. The higher the job destructioregtesult from the reorganisation of
the production due to changes in the businesstabdlity and costs following cyclical
changes in demand as discussed in Davis and Haljevg1999):

» Aggregate shocks intensify reallocation activitiesparticular for production
that fails to recover the long-term average coMtisile short-term revenues
may exceed short-term costs for high levels pradnéh boom periods, a de-
cline in production levels may no longer permiisfattory profitability.

Unless a positive option value of retaining a [gaitir production structure ex-
ists, the firm will terminate production permangrdahd the change in the
business cycle results in a reallocation of lalamd capital employed.

* Recessions also lower the costs factor re-allogdiecause the opportunity
costs of foregone production are lower in a recesgian in a boom when
production levels and profitability are high. Cegsently, reorganisation is
more likely in recessions.

* The reduced credit availability in recessions rssial investment cutbacks and
less employment, in particular for firms experiergcémaller cash flows at the
same time. A key instrument in cost reductionritheo to restore profitability
Is the reduction of labour costs.

The primary effect of short-time work is a reduntaf labour costs and an increase in
short-run profitability. However, on expiration thfe subsidy, adjustment and perma-
nent lay-offs follow. Without a sustainable effext costs, the programme may be
implemented only because of an active demand bykevsrrepresentatives/unions
because of the increased pay-off from the unempdoyrmsurance for the expected
lay-offs.



However, if an extensive use of short-time workuess long-term costs, even
a particular production that failed to recover theg-term average costs can remain
profitable for some time. Following the end of tieeession, such firms will resume a
profitable production due to increased businessimebk, but will require lowering
costs in the long run, including labour costs. $amuentially, employment retention
in these firms is very likely to result in less dynic wage growth than in firms with-
out a long-term cost problem.

In contrast, there are potentially positive effemtshe reduction of short-term
costs facilitating production reorganisation byisgvunnecessary costs for lay-offs
and re-hiring. If savings on labour costs are gigl, short-time work could also
moderate the consequences of investment cut-backBrins as they alleviate the
consequences of smaller cash flows. Such effectsncrease long-term profitability
for firms participating in the programme.

2.3.2 Reservation wages and job search

In standard job search models (Mortensen and Rigsar999), unemployed job-
seekers accept offered vacancies if the wages éxctsvel of reservation wages>

W In the simplest form, these models assume tiatbseeker obtains one job offer
in each period, which can be accepted or reje@rd, there are substantial search
costs. Assuming the individual probability dendiy,w)of a job offer with wageav
given individual characteristics then the probability of the job seeker to acdbpt
job offer is

Py

(2) ZW:TDZWdW p(w>w)

A job offer is generally taken if the marginal b&tseof continuing the job search are
believed to no longer recover the marginal co#schange of the reservation wage
affects the probability of acceptance with
@ vl
ow

With an increasing duration of the job search, ékpected value of receiving a job
offer exceeding the reservation wage increases, Wih (2) extending the duration
of the job search, it follows that

OE[w|w=wR
3) % >0
Unemployment benefits affect the reservation wageedlucing the costs of contin-
ued job search, in particular the opportunity ca$tregone income. Higher unem-
ployment benefits increase effect the reservatiages as they lower the search costs.



In job search models, short-time work reduces $eaosts for participants
only if there are expectations about a layoff faflog the end of the short-time work.
Participants — even when still employed — wouldhthensider short-time work as the
signal to start the search process and would kefn@fin the increased unemployment
benefit — compared to the alternative of a direstnissal without previous short-time
work.

It is unlikely that short-time work affects all piaipants in this way. The ma-
jority of workers would be retained in employmentthe absence of the programme.
But the programme is substantial and some partitspelearly gain due to the higher
pay-offs of the unemployment insurance raisingmegen wages and job search du-
ration compared to a dismissal.

In an alternative view, Buechel and Pannenbergq)L8Qpect the programme
also to affect the job offer arrival rate, whichymaduce the duration of job search:
On-the-job search of (formally employed) short-timerkers may yield more favour-
able job offers than job search of the unemployAd.appropriate job offer may ap-
pear earlier, reducing overall search time andeiasing the quality job matches.

24  Programme size and costs

Short-time work is highly cyclical with the excemi of the transformation of East
Germany to the market economy, when it was usedtlay dismissals in declining
sectors and combined with re-training and othegmmmes (Figures 2 and 3). In
West Germany, short time work covered more tharllaomemployees between Feb-
ruary and April 1993 (Figure 2), when output deseshby 1.2% on an annual basis.
Throughout 1993, participant numbers remained hgth 500,000-600,000. In
1994, participation decreased and unemployment bgsB00,000, remaining high
until the end of the 1990’s. Short-time workersréased to less than 100,000 on av-
erage. Over the recent recession of 2009, shod-tvork in West Germany in-
creased rapidly to 632,000 in February 2009, whilemployment increased moder-
ately to 2.3 million in January 2009 and then remadiconstant.

Monitoring reports publish the employment effecttbé programme as the
full-time equivalent of the hours compensated withan estimate how many full-
time equivalents would have been retained withbatgrogramme. The average re-
duction of the working time of 34% corresponds 8 400 full-time equivalents in
June 2009 (Bundesagentur fur Arbeit 2009a). Thekwg-time reduction is similar
to that observed in the recession 1993 (Mosleykangpe 1996).

Expenditure is very substantial in years of reaasg¢iable 1): In 1993/1994
an annual average of 766,000 individuals partiegah West Germany and 181,000
in the East resulting in total expenditure 2,178iom €. Annual spending declined to
300-700 million € after the recession and less @@ million € just before the most



recent recession. Short-time work increased tavamage of 1.4 million individuals
in 2009, with expenditure expected to be in excéSsbillion €.

25  Earlier analyses of short-time work

Evidence on the microeconomic effect of short-twark in Germany or countries
with similar programmes like France or ltaly is lied, presumably due to the prob-
lem of observing individual participation: Unlikeher benefits, the compensation is
granted tdfirms and does not translate into a benefit reporteiddividual social in-
surance records. In addition, the available mimooemic evidence refers to the
situation of the East German transition and nah&ocyclical use of the programme in
recessions. The following paragraphs provide ef lsammary.

Buechel and Pannenberg (1992) compare estimatectefif short-time work
and unemployment episodes on occupational biogeaphi the East German transi-
tion. The authors find evidence that a downgradihgmployment (i.e. accepting job
offers with lower wages) was relatively less widesygl among former short-time
worker compared to unemployed. When excludingviddials remaining in their
firms after the end of short-time work, this difaece between short-time workers and
unemployed became insignificant. The authors emlecthat short-time work is only
beneficial to workers with a long-term perspectith a firm.

Calavrezo, Duhautois and Walkowiak (2009) use d&stabhent data for
France and estimate the relationship between sinoetwork uptake by firms and the
redundancy behaviour of firms for the period 199642 Controlling for endogeneity
in their explanatory variable, selection bias andhserved heterogeneity, the authors
do not find an effect of the programme on the firredundancy behaviour any more.

Apart from these two studies with estimations aigpamme effects, there is
no further study analysing the microeconomic impzfcshort-time work so far. A
number of papers discuss the institutional desiguh iacentive effects of the pro-
gramme (Deeke 2009, Crimman and Wiessner 2009 h&ishand Marx 2009, Sell
2009) or calculate employment effects in full-tiraquivalents (Flechsenhaar 1979,
Mosley and Kruppe 1996, Henner Will and Brautzs6B9). Such evidence is de-
scriptive and does not evaluate the microeconorffecte In the short, full-time
equivalents do not correspond to the net impath@fprogramme because some em-
ployment retention would have also happened inatteence of the programme. In
the long, full-time equivalents do not provide arderstanding of the likely impact of
the programme on important microeconomic variabfefirms (long-term costs, pro-
duction reorganisation).

Based on the 1.51 billion € spent in the firgtraionths of 2009 (Bundesagentur fir Arbeit 2009a).



3 Characteristics of individuals and firms

Information on successful grants of short-time wodmpensation is only recorded
for firms. The detailed social insurance data,chiave been used in a number of
other studies on individual effects of labour mangegrammes in Germany do not
provide individual information on short-time workee also Deeke and Ohlert 2009

Due to this problem, this paper samples individdedsn general household
panel data for the entire labour force and providescriptive comparisons between
short-time workers and the remaining labour for€ae causal analysis in part four of
the paper additionally considers the selectivitypodgramme participants and pro-
vides estimations of the programme impact on irhligls.

More information can be found for a firm level aysaé: The IAB Establish-
ment Panel allows comparing firms implementing gh@gramme to other firms from
1993 onwards. As for individuals — and more saalise very informative covariates
— a causal analysis can account for the differemtegservable characteristics be-
tween firms with and without short-time work toadl for impact estimates.

Linked data of participants and firms implementthg programme are only
available for recent years, but require furthemuagstions on identifying individual
participants. As they are only available for th@ldzycle recession of 2002/03 and
not for a similar decline in business activity aslD93 or 2009, these data will not be
used for this paper.

3.1 German Socio-Economic Panel: Employment biographies
This paper uses data from the German SocioeconBamel (GSOEP), a representa-
tive longitudinal study of private households andividuals. It started in 1984 and
currently samples roughly 11,000 households andentiean 20,000 persons. The
many topics include household composition, occopali biographies, employment,
earnings, health and satisfaction indicafors.

This study uses the sample of 1994 in combinatidh the longitudinal em-
ployment and wage information. There are variahsatages of the GSOEP:

» Short-time work was only included as “the dominamiployment status” in
month-by-month information on individual employmémbgraphies until end
of 1993, i.e. the year when it was primarily usedaesponse to the recession
in West Germany.

« The GSOEP allows for a credible estimation of tbhe-participation outcome
for participants because it is rich in a numbecmfariates, including some
firm/workplace information.

Further information on the GSOEP can be founghamy synoptic articles published in journal, for
example Wagner, Frick and Schupp (2007).



» Although the decline in economic activity was lessere 1993 than 2009, the
intervention was similar and allows consideringcoates likely to materialise
long after the end of the programme: Instead afgishort-time work, firms
may decide to lay-off staff, stop renewing fixedatecontracts or reduce
working times without additional compensation. Wlsuch adjustments alter
the employment outcomes of non-participants insti@t run, long-term out-
comes are more informative. The same long-terectffare important for an
analysis of wages because reduced salaries aretofiped up to 100% of the
net. The analysis of the causal effects shouldiden the time after such ar-
rangements have expired.

The advantages of GSOEP are being contrasted bgnth# number of indi-
vidual short-time workers that can be found. Thevey of 1993 covers 12,315 indi-
viduals in East and West Germany. Participatiom @ecur in any of the calendar
months of 1993 conditional on covariates of 1992. (the previous wave, N =
11,210° The second restriction to the working-age pofoma{16-65) results in
10,766 persons, of which there are 149 short-tirngkars. Due to missing values in
some of the covariates the total number of paditip used in the analysis is 139,
while 10,066 individuals of the working age popidatunaffected by the programme.

In the data selected, short-time work may stadrig of the calendar months
of 1994: There are 39 persons starting in Janu@®s,114 in February, efc.As a
consequence, there may be different cyclical os@®a circumstances affecting the
possible employment outcomes due to the relatderdifces in labour demand. Such
differences are being controlled for in the cawasslysis by adding covariates on the
calendar time and by aligning the time axis, sa thacomes of participants and the
non-participation outcome correspond to exactlysdame calendar time.

GSOEP suffer from very little panel mortality: Qaft139 short-time workers,
roughly 110 can be observed at least for 5 yedes tife beginning of the programme
and 100 remain observable for 8 years.

3.2  Characteristics of short-timeworkers

Due to the particular institutional design involgiWorkers Councils/unions, the pro-
gramme was taken up primarily in sectors with ggranionisation: Two thirds of all

short-time workers were employed in non-metal macituiring, the chemical industry
and basic materials, which correspond to only 1G%otal non-participants. Note
that the sector of activity is related to the 19@2iable, which may be missing for
persons not employed then (Table 2). When exctudidividuals without valid in-

Table A2 in the Technical Appendix shows the ietan the selection of participants.

An illustration of the case selection can be fbimtable A2 in the Technical Appendix.

Figure Al in Technical Appendix shows how mangividuals are available the month-by-month
when conditioning on the beginning of the shortetimork represented by month 1.



formation in the sector variable, the non-metal ufacturing sector accounted for
18% of total employment and for 71% of all shomti workers. 33% of the non-
participants work private sector services, but @y of the short-time workers. 54%
of all employment is service sector work compaieéa tshare of 10% among short-
time workers.

There are slightly more short-time workers withag®tary or other school de-
grees than non-participants, and there are cldtarehces in the required levels of
gualification for the workplace: Excluding indiwidls without employment in 1992,
the share working at lower levels of qualificatisrhigher amongst short time work-
ers (39% with introduction/on-the-job training coan@d to 28% of the other work-
ers). Both groups show roughly the same sharenpi@/ees with completed voca-
tional training. Degree holders, including thosanf a technical college, are under-
represented among short-time workers (6%) comparethers (16%).

5% of the short-time workers work less than 20 boweekly, compared to
12% of all others. 18% of the short-time worke¥part a standard working time of
more than 40 hours weekly under normal conditibwge as many as the group not
affected by short-time work. Age and gender ofrstime workers compared to the
rest of the working age population point towardgg@ominantly male group of par-
ticipants, in the primary age group between 36Zmgears of age.

Short-time work is primarily used in sectors witkellxestablished industrial
relations. Differences in the standard workingeibetween both groups indicate that
the group not affected by short-time work generalbrks smaller hours and possibly
buffers to some extent cyclical variations throadfiernative arrangements or adjust-
ments in the agreed hours.

3.3  German Establishment Panel Data: L ongitudinal data for firms

The firm effects of short-time work are estimatedtbe basis of data from the Ger-
man Establishment Panel, which is an annual pamekyg of representative German
firms carried out by the Institute for Employmerdggearch at Nuremberg (IAB Estab-
lishment Panel). This panel started in 1993 wiB08@ establishments in West Ger-
many and in recent years had sample sizes incredsedund 16,000 in all branches
and of all sizes surveyed in East and West Germ&ata cover a wide range of firm
characteristics, including the overall businessettigument, investment activity and
expectations with a particular focus on firm emph@nt policy. It is primarily used

to inform the public employment policies and intgadar the job placement activity
of the Federal Employment Agency, indicating changefirm labour demand and
qualifications®

Data are sensitive and confidential and can balused following an approved data request that the
research complies with data protection regulatidasllowing an initial on-site use at the data ware
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This study used the first survey if the IAB Estabinent Panel (1993), sam-
pling 4,265 firms. This initial number of firms reduced due to some missing value
in observable characteristics, in particular du¢h® non-response in one of the de-
pendent variables (business volume/turnover ir0€,firms), information about the
technical state of the firm (-129), missing valiresnformation about the total wage
sum (-726) and missing information of the existeotéxed-term employment in the
firm. Some additional cases are excluded due ssimy values in further covariates,
resulting in 2,905 firm included in the study. \W¢hhumerous firms were lost, the
descriptive statistics of the final sample is veimilar with respect to the characteris-
tics of the initial sample comparing covariates #r@ non-missing

34 Firm characteristics

An analysis of the characteristics of firms implenneg the programme repeats what
has been found for individual participants. TaBlehows that 86% of all firms im-
plementing short-time work belong to the mater{aks. primary the chemical indus-
try) and manufacturing sectors. Manufacturing firmepresent roughly 20% of all
non-participating firms, but 60% of all the firmsplementing the programme. The
share of service sector firms, mining and agrigeltusing short-time work is below
8%, but represent two thirds of all other firfils.

Companies implementing short-time work are eithapital corporations
(26%) or owned firms (74%) and virtually no firmmang this group are publicly
limited or other legal forms. Compared to thisgrthare 17% of all firms without
short-time work publicly limited and 6% other corptions. There exists a workers’
council in 90% of all firms with short-time workpmpared to 54% among all other
firms. 44% of the firms implementing the programhae more than 1,000 employ-
ees, while this share is 16% among the other fir®&%% of all firms without short-
time work employ less than 100 individuals, whie share among firms implement-
ing it is 15%. Short-time work is implemented imfs with a higher share of staff
being subject to social insurance payments andsfistrowing generally declining
levels of staff.

The share of white collar workers is lower amongh§ with short-time work
(28% compared to 46%) corresponding to the selectiound at the level of indi-
viduals. There are some informative covariatepufitability and expectations of

house of the Federal Employment Agency, revisednarames were processed remotely by research-
ers at IAB. Descriptions of the data are availgislmarily in German, although increasingly used fo
English publications. A concise overview of théadean be found in Bellmann (2007).

Table A2 of the Technical Appendix shows the mealnes of the most important characteristics
before and after the selection of firms includethis study. A description of further variablesisail-
able on request.

Note that some of the cells of Table 3 show "rentries to represent that such values are natrteg

as firm numbers remain below 30, which is the lotheeshold of data descriptions transferred from
the 1AB.
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the development of the business volume. Thesedigincluded in Table 3 indicate a
use of the programmes by firms with generally lowesfitability and a negative de-
velopment of business activities in the past.

As for the individual level data description, a migconomic effect of the
programme can not be estimated without considaheglifferences in such observ-
able characteristics, in particular on experienaed expected profitability and busi-
ness development and the characteristics of th&esomffected. At the same time,
firms have functional equivalents as they can IHystaff or let fixed-term contracts
expire. Given similar characteristics, the nongpaonme outcome of short-time work
can be estimated based on the group of firms kotgat up.

4 Microeconomic effects of short-timework

41  Empirical strategy

The most important question is how much the prognanstabilises individual em-
ployment and earnings, which are the chief objectifthe programme. In addition,
the impact on the firms implementing the programsnestimated based on IAB Es-
tablishment Panel data.

Simple comparisons between participating and natiggzating individuals
or firms do not provide credible estimates of thegpamme effects because of differ-
ences in observed characteristics. If allocati@s wandom, there would be no such
differences and the non-participating groups woldd a good comparison group.
However, with a programme in principle accessiblalt firms/individuals, firms in a
more difficult situation will implement the programe while relatively better per-
forming firms will not.

In the absence of random allocation, the measummiparison representing
what would have happened in the absence of thergroge can only be taken from
the non-participating firms and individuals. The&n be justified if covariates are suf-
ficiently informative to balance the differencesnmportant observable characteristics
at the time of the programme beginning. Due tortblk sets of covariates of the
GSOEP and IAB Establishment Panel, such an empstcategy is feasible: Based
on non-participants, the outcome of short-time wokhad they not participated can
be estimated. For firms, too, informative covasaallow estimating the comparison
outcome because — even in the presence of a stibstabsidy — numerous firms do
not implement the programme and decide for alter@aadjustment under similar
conditions.

4.2  Potential outcome approach

While individuals and firms affected by short-tim@rk can be easily identified, the
hypothetical situation of what would have happenedthe exactly these work-
ers/firms had the programme not been implementadatébe observed. In order to
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estimate a causal effect, this hypothetical situatvould correspond to the correct
non-programme outcome for either firms or individua

Like all causal studies applying such a potentigicome approach (Rubin
1974), the problem of estimating causal effectsiliethe non-observation of this non-
participation outcome. As short-time workers canm® compared to other workers
due to their apparent dissimilarities in covaria@mnsidering non-participants as the
non-participation outcome is misleading as the gsicm is likely to affect non-
participants differently. A simple before-aftemgparison is equally misleading, be-
cause the outcome from before the recession doesepoesent a credible non-
participants outcome in the recession. As a reanl research on outcomes of the
programme requires assumptions about what candmifidd if the situation of non-
intervention is not observable.

For many programmes of active labour market pagtiasticipants come from
unemployed job seekers, so that non-participantsngnthe unemployed at the same
calendar time can to some extent help identifyimg non-participation outcomes of
participants (e.g. Sianesi 2004), however requiadditional correction for selection
bias in order credibly estimate the non-particpatutcomes of participants.

For short-time work aiming at the continuation dfetemployment pro-
gramme, the likely group representing the non-pigdting outcome of the treated
must come from the remaining group of employeeke fgrogramme implementation
is based on firm characteristics, and conditiorongfirms’ characteristics is particu-
larly important to estimate a credible non-parttipn outcome for short-time work-
ers.

4.3  Conditional independence and observable characteristics
The microeconomic effect of the programme for pgtints or firms can only be
identified by comparing the results of a progran(Mﬁ) for the participating indi-

viduals or firms after the programnﬁ@ =1) with the hypothetical situation of the

same individuals/firms if they had been no progrm{)ﬂﬂD :1), represented as

@  Efyip=14-€g{vdp=1}.
Since E{YQD :]} cannot be observed, it has to be estimated basedoops not af-

fected by the programme as long as characterisfitkese groups are comparable
(Conditional Independence Assumption). More pedgisnon-participation outcomes
for individuals or firms are the same as the outeahthe non-participating individu-
als/firms conditional on characteristi¥s

5) E{rdp=1x}=E{vdp=0,x}
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Based on this assumption, the programme effedh®sigroup of the participating in-
dividuals or for the firms implementing the prograeican be estimated as:

© —Y (YTi - ZWNO,Nl(i,J)YC,j

N1 i{D=1} j{p=0}
where | D{D :O} represents employees unaffected by the progranmignts not
implementing short-time work. A weigw(i, j) is attached to all individual observa-
tionsj of the non-programme samples with regards to thicpéar characteristics of
an individual participant in the programme or thnfimplementing it. The weighted
average of the non-participation group represemesnon-participation outcome of
this particular individual or firm, which can be subtracted from the observed out-
comeYT. The mean value of these differences for totalmarof participantdN,
shows the microeconomic effects of the programme ifedividuals or firms.
Non-programme outcomes are estimated based onl keatehing, specifying
(6) as
7 Wy (,)=—=—"—
(7) Noty (051) sz{DZO}Kij

whereK; = K((Xj - Xi)/ h) is a weighting function that down-weights distabser-
vations X, from X;and h is a bandwidth parameter (Heckman et al. 19984102

Potential outcomes are estimated semi-parametrieall individual/firm on
the basis of all non-programme observations availabthe same calendar tinje
based on a weighted average of all non-treatedvighdals | D{D =O} using local

linear regressions.

44  Implementation details
The observable characteristi®sused in matching should ideally summarise all fac-
tors relevant for a particular individual’s or filsnparticipation on the programme.
However, this might result in a “curse-of-dimensbty” and it may be difficult to
identify exact matches for one particular individoa firm with respect to a high-
dimensional vector o .

Therefore, this paper follows the result of Rosemband Rubin (1983) that
the CIA in equation (5) also holds with respecth® probability of participation (pro-
pensity score)P(X ) as a function of the observable characteriskcsi.e.

8  E{rdp=1pP(x)}=E{vdp =0,P(x}}.

On the one hand, this result allows matching utfiegone-dimensional probability as
the weighting scheme applied to equation (7) addces the problem of finding ade-
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guate matches. On the other hand, the propensite gs itself estimated, and the
sampling variability of the estimation needs todomsidered in the inference statis-
tics. This paper obtains robust inference usithgatstrap method re-sampling at the
level of individual observatiors.

Propensity scores are estimated in probit modgdaaxng individual or firm
participation in the programme in 1993. For indual short-time workers, this
model includes the most important characteristiche firm (sector, size of the firm
and required qualification at the workplace) ané thdividual (working times,
East/West/foreigner, age, gender and years of wrperiences) from the 1992 data
of the GSOEP. The probit model chosen resultech foenchmarking numerous dif-
ferent models were estimated with regards to tegdlanatory power. The specifica-
tion chosen can be found in Table A4 in the TeddmMppendix to this paper.

The propensity score estimations for firm data tholcially include many more
indicators of the legal form of the firm, the prese of a workers’ council, the par-
ticular skill distribution of the employees working the firm and business volume
and investment variables. The models also cofarahformation about the business
development over the current business year, theatag future development and re-
lated HR requirements (overstaffed, lack of skilladour, etc.). The estimations for
firms are much more informative in explaining th&d up of the programme by firms
compared to the model of the propensity score atirdividual level (Table A5,
Technical Appendix).

Matching is only successful if there are non-pragree observations that can
represent the participating individuals and firBsnfth and Todd, 2005). Local par-
ticipants and firms have been removed from theyamalf there were no similar non-
participating firms and the propensity score watside the range of non-participating
firms (lack of support). This affected only thréens and none of the individual
short-time workers?

A particularly crucial parameter for the non-parémseestimation of the con-
ditional mean function in (7) is the bandwidth. i paper follows a weighted cross-
validation applying a leave-one-out method consmdethe locality of participating
firms or individuals (see Galdo, Smith and Blackd2D This “nearest neighbour”
bandwidth selection minimises the mean squared efrthe matching estimator by
choosing non-treated observations that mimic letaervations amongst participat-
ing firms or individuals with regards to individuaimployment outcomes or business
volume per head. The procedure works as follows:

While Abadie and Imbens (2006) show that the beaytsis generally not valid for nearest neighbour
matching, a local linear estimator as applied is #malysis provides a consistent estimator ostre-
pling variability of the estimator, see also Bergem, Fitzenberger and Speckesser (2009).

The support of participants/non-participants andg implementing the programme and the other
firms is shown in figures A2 and A3 of the Techihigapendix.
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1. Nearest neighbours of local treated individual firrds are identified among
the comparison samples. These can be used morenica if they represent
local programme group observations well.

2. The bandwidth selection minimises the sum of squprediction errors, leav-
ing this nearest neighbour in the non-programmemaut:

_Z[ nn(l) -nn(l) 'Onn(l)’h)] ’

nj_ i=1

wheren; corresponds to the number of participating indraiid or firms,Y?

ongiy IS the
outcome of the nearest neighbour for the localig@pent or firm in the non-

participation samples andh. nn(,)(,onn(,),h) being the local prediction of the non-

parametric regression in a sample of non-treated/ioluals excluding this nearest
neighboumn(i). p,.,is a weighting function ant the bandwidth parameter of the

particular functional implemented here.

As a test for the quality of matching, a standatest is implemented for the
observable characteristics resulting from the |dicalar regressions as these are used
for outcomes. If the matching works effectivelyete should be statistical difference
between the characteristics of individuals/firmsl ghe predicted non-programme
characteristics resulting from the matching. Tésuits of the tests are shown in Ta-
bles A6 and A7 of the Technical Appendix. For thatching of a non-participation
outcome to individual short-time workers, the balag properties show no statistical
differences. There are some unbalanced dimensmotiee sample of firm data, but
most of the individual dimensions have been baldmoce perfectly.

45  Estimated programme effects

45.1 Impact on individual employment and wages

When implementing the matching estimator outlined(6), the different calendar
months of the beginning of short-time work in 199@ considered by aligning the
time axis according to the local person’s startiate of the programme.

1. The first month of the intervention can be anyh& months of 1993. Since
the estimated effects may consist of programmeesffas well as the differ-
ences in calendar time, the estimation of (6) aetihe starting time of short-
time work within a regression framework.

2. The timing of participation also affects the chood¢he non-participants used
in the matching. For participation starting inaatgcular calendar month, all
observed non-participants in this particular cagndonth are used in order to
estimate the non-participation outcomes. Accoiginfie outcome of the sec-
ond month after the beginning of short-time workssimated based on all
non-participants observed in the following calenai@nth. This procedure is
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repeated for all 72 months following the beginnaighe programme. The
post-participation period therefore varies accaydmthe calendar time of the
beginning of the programme.

With the flexible alignment of the time axis accogl to the beginning of the pro-
gramme, participants and matched non-participatisicomes should not be affected
by calendar time effects other than effects raesglitrom the different beginning dates
of short-time work, which are then controlled for.

In addition to the months following the intervemtjdhere is also an estima-
tion of non-participation outcomes for the montlegooe the programme and a sys-
tematic evaluation of any differences before thegmmmme beginning. This pre-
programme test (see Heckman and Hotz 1989) indi¢chtg matching was successful
and there are no further systematic differencesvdmt participants and estimated
non-participation outcomes in the period before phegramme, which have to be
controlled for.

Figure 5 shows the employment rate of short-timekews and the estimated
non-participation outcome for the period 12 mortle$ore and 72 months after the
beginning of the programme. The employment rat@805% of the participants in the
year before the participation is very similar te thatched non-participation outcome.
Although being slightly lower in the graph, diffeees in employment rates before
participation are not significant.

After the beginning of the programme, the employnmates of participants
are higher than the matched non-participation oueo The differences are 3%
points in the first and second month following theginning of short-time work. Af-
ter month 3, the difference of 2% points is insiigaint.

While Figure 5 describes the outcome for all pgéints in West and East
Germany, Figures 6 and 7 summarise only the efféghort-time work in West
Germany. Figure 6 shows the average differencgdeet short-time workers and the
matched control outcome for all participants in Wégrmany. This difference is
significant only for the first three months aftBetbeginning of the programme, and a
later effect of the programme cannot be found.

Since the majority of the participants are maleseparate analysis of only
male workers in West Germany in Figure 7 shows tihateffect found for the total
group of short-time workers in West Germany is tyauriven by this particular
group of participants. The employment effects shanwFigures 6 and 7 are almost
identical. A further breakdown (available uponuest) of the results by gender and
geographical location (East/West Germany) did egtal significant effects for any
of the other subgroups, but these are also veryl gnoaips of participants.
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Effects of short time work on individual wages awmmarised in Table 9.
The differences are small and insignificant in pleeiod before the programme. Fol-
lowing the participation in short-time work, theogramme group shows consistently
smaller average wages in all years until 2000 tharmatched non-participation out-
come. This gap is increasing for the later ye®&%312000 as compared to the years
immediately after the beginning of short-time work.

4.5.2 Impact on business volume and investment

The analysis of firm data evaluates the impacthafristime work on total business

volume and total investment as well as businessimel and investment per em-
ployee. Business volume corresponds to turnovér0A0 € per financial year for all

firms included in the study — firms from bankingdansurance, organisations and the
state with alternative definitions of business woéuhave been removed from the
sample as there are no firms in these sectors mgriéng the programme in 1993.

Investments correspond to total investment in thanicial year in the establishment
in 1,000 €. Both values are also related to tetaployment of the firm as of June.

Table 5 shows the results of the analysis of fitttomes of the programrite
While there are no significant differences in bess volumes in 1993 — the year the
programme was implemented — the difference in tmginess volume remains insig-
nificant in the years until 1998. When analysingibess volume per head, there is
no difference between firms implementing the progree and matched control out-
comes in 1993, but in the following years. Howewshen implementing boot-
strapped standard errors, the results are onlyfisigmt at the 10% level and also only
for the year 1995, two years following the implenaion of the programme.

Firms using the programme then show roughly € 8DJoer revenues per
head. The gap narrows for later years and isigotfieantly different from zero until
the end of the period of observation.

There is a similarly weak negative effect on inwestt: While total invest-
ment of firms on the programme is similar to théneated non-programme outcome,
the total investment per head differs for the VR85, two years after the programme.
Between € 5,000 and € 6,000 are being investediteBans using the programme
compared to the estimated non-programme outcorges) ¢his is only significant at
the 10% level if the estimates implement a bogpstrhe effect on investment disap-
pears for later years and is no longer significanhe years following 1995.

13 It must be noted that these results are preliiaad will change slightly for

the final version of the paper in that the standardrs will then be based on boot-

strapping as described previously (programmes hatget run).
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5 Conclusion

Short-time work is an extensive programme in Genmalt allows firms in a reces-
sion to retain their staff and to claim short-timerk compensation for the working-
time reduction. While the programme is seen asase the consequences of the re-
cession and to retain employment levels up unéilébonomy is growing again, there
is hardly any research about economic outcomesat-sime work, apart from con-
tributions analysing the incentive structure of fregramme and its deterring effect
on open unemployment.

This paper present some findings on some microgonanoutcomes of short-
time work for individual workers based on the Gemm&ocio-Economic Panel
(GSOEP) for workers covered by the scheme duriegréicession in 1993/94. Em-
ployment and wage effects of short-time work forta® years after the beginning of

short-time work show that the employment effestddor only three months.
Following this, the employment rates between stiore workers and the matched
control outcomes are virtually the same.

However, there is some evidence of an increasifigrdnce between the
wages of short-time workers and comparable othekeve, with much lower wages
for short-time workers in the long run.

It is likely that the negative wage effect arisesnd an alteration of the long-
term average costs of production through the progra: With short-time work
achieving a significant cost reduction, the firmyntntinue a profitable production
in the short run and after the end of the recesstunch a production would have not
been retained in the absence of the programme. ekenywthese firms may need to
continue lowering costs in the long run, includlagour costs, and may therefore not
increase wages as much as firms reorganising ptioduclt is also more likely that
such firms grow slower in the long.

The analysis of firm data reveals ambiguous progmaneffects on firms:
While the total number of employment, the sum afibess volume and investment
are not significantly lower due to the implemerdatiof the programme, there are
some significant differences in turnover and inwresit per employee. The firms im-
plementing the programme seems to grow less dyriyiand invest significantly
lower per employee compared to the estimated nogrpmme outcome — all this
considering the selectivity of the programme, whigds controlled for in matching
models. However, these negative programme eftietiso longer prove statistically
significant for most years between 1994 and 1998nadstimating inference statistics
based on bootstrapping.

The conclusion is the implementation of short-timark adverse affects the
long-term prospects of the firm compared to alteveamechanism chosen in firms in
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similar circumstances (e.g. lay-offs or terminataiemporary employment) — which
however may have employment relations helping tdapalternative adjustments.
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Appendix

Table 1 Average annual short-time workers and ggehding on short-time work

West East Total

Annual Expenditure in| Annual Expenditure| Annual Expenditure

average Mill. € average in Mill. € average in Mill. €

participants participants participants

(‘000) (‘000) (‘000)
1992 283 485.73 37 1,356.46 653 1,842(18
1993 767 1,705.14 181 469.48 948 2,179|04
1994 275 818.07 97 255.66 312 1,073}f71
1995 128 309.84 71 216.79 199 52653
1996 206 527.65 71 222.41 217 750{p7
1997 133 395.74 44 138.56 183 53430
1998 81 246.95 34 88.9p 115 33582
1999 92 253.60 21 60.8¢ 119 314 .44
2000 62 272.0] 24 76.1B g6 348119
2001 96 339.00 271 76.0p 143 4150
2002 166 501.0d 41 103.00 207 604|p0
2003 161 585.00 34 102.00 195 6871p0
2004 122 589.00 24 83.00 131 67200
2005 101 559.04 25 76.00 126 635{p0
2006 32 n.a, 8 n.a. a1 199.("0
2007 31 n.a. 8 n.al. 3P 181.(HO
2008 37 n.a. 9 n.al. 45 131.4j0

2009* n.a. n.a. n.aj n.g. 1,040 1,151(00

* Spending only January-June 2009, forecast of ahawerage.
Source: Annual reports of Bundesagentur fiir Arb@#7-2009)
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Table 2 Comparing short-time workers and the remgifabour force

Participants [ Remaining| Excluding unemployed
in short- labour workforce and missing
time work force values
Participants | Remaining
in short- labour
Sector of No information, unemployed or out of labour forde 7% 43% | time work force
industry Agriculture 1% 1% 1% 2%
Mining 1% 0% 1% 1%
Non-metal manufacturing 66% 10% 71Po 18%
Metal and electric manufacturing 11% TP 13% 18%
Construction and utilities 59 7% 5% 126
Private sector services 6% 19% 6% 33%
Public sector services, organisations, educatidn gn 3% 12% 4% 219
others
Required No training or N/A at interview 129 43%
qualification Mintro To Job 17% 8% 20% 149
of employ- —
ment On-The-Job Training 179 8% 19% 14
Courses 5% 4% 5% 7%
Vocational Training 44% 28% 50% 499
Technical School 2% 3% 2% 5%
College 3% 6% 4% 11%
Working Not in work, no information 8% 389
time Weekly working time 0-20 hours 1% 4% 1% 6o
Weekly working time 20-30 hours 3% 4% A% gpo
Weekly working time 30-40 hours 71% 32% 77% 51%
Weekly working time 40 hours + 17% 23% 1806 31%
Level of Secondary School Degree 42P6 39%
qualification [Mjntermediate School Degree 27% 29%
Technical School Degree 4% 3%
Upper Secondary Degree 3% 13%
Other Degree 15% 8%
Dropout, No School Degree 8% 8%
No School Degree Yet 0% 1%
Agel/gender | Male 73% 49%
Female 27% 51%
16-25 Years of age 16% 22%
26-35 Years of age 30% 25%
36-45 Years of age 27% 21%
46-55 Years of age 23% 19%
56-65 Years of age 4% 14%
N 149 10627

Source: GSOEP, Calendar wave K (1994), Charadgtridtave | (1992), own calculations
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Table 3 Firms using short-time work compared toammng firms

%

Firms not implementing Firms implementing
short-time work short-time work
Sectoral distribution
Agriculture 2% 0%
Mining 2% n.r.
Materials 9% 27%
Manufacturing 20% 59%
Building 7% 6%
Trade 19% n.r.
Credit/Insurance 6% 0%
Other service 26% n.r.
Organisation 3% 0%
State 6% 0%
Legal form (%)
Owned 67% 74%
capital corporation 10% 26%
Public corporation 17% n.r.
Other corporation 6% n.r.
Industrial relations
Works council (%) 54% 90%
Employment
Persons employed in June 1993
less than 100 54% 15%
More than 100, less than 250 13% 15%
More than 250, less than 500 8% 12%
More than 500, less than 1000 8% 15%
More than 1000, less than 2000 11% 2
More than 2000 5% 18%
Employment subject to social insurance
% share in June 1992 86% 97%
% share in June 1993 85% 98%
Employment growth 1992-1993 1% -9%
Occupational status of employees (%)
Apprentices 1993 5% 4%
Un- and semi-skilled blue collar 1993 2906 37
Skilled blue collar 1993 20% 31%
Share of white collar/civil servant/proprietofs 46% 28%
1993
Fixed term employment in firm 1993 44% 57
Total employment
Jun-92 521 1928
Jun-93 516 1764
Labour turnover in first half of 1993
New entries % of June total 5% 1%
Leaving staff % of June total 6% 7%
Vacancies % of June total 2% 0%
Business volume and investment
Business volume 1992 in nominal 1000 EYR 436(])19 9037
Total investment 1992 in nominal 1000 EUR 46|94 I
Expected profitability expectations in businessryi393
very good 3% n.r.
good 21% 5%
fair 30% 17%
satisfying 16% 28%
poor 9% 48%
unknown 21% n.r.
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Table 3 continued

Business development

Development of business volume 1992-93 (expected)
unknown 3% n.r.
minus 10 or more 10% 39%
one digit negative 15% 30%
zero 33% 16%
one digit positive 21% n.r.
plus 10 or more 17% 11%
Development of business volume 1991-92 (experienced
unknown 0% 0%
minus 10 or more 5% 18%
one digit negative 9% 24%
zero 27% 22%
one digit positive 25% 13%
plus 10 or more 33% 23%
Development of business volume 1993-94 (expected)
unknown 25% 21%
minus 10 or more 4% 7%
one digit negative 9% 12%
zero 33% 38%
one digit positive 17% 10%
plus 10 or more 13% 12%
Total number of firms 2,452 45

Source: IAB Establishment Panel, Wave 1993, owoutations

Table 4 Individual wage effects of short-time work

Participants | Matched Difference N observed

in short-time | Non- Par-

work ticipation

outcome

1991 3,265.80 3,216.94 48.85 128
1992 3,376.79 3,407.0p -30.23 130
1993 3,457.57 3,606.16 -148.59* 134
1994 3,617.05 3,822.15 -205.10* 118
1995 3,850.53 4,014590 -163.97* 102
1996 3,977.58 4,125.78 -148.15* 102
1997 4,212.90) 4,266.45 -53.55 920
1998 4,112.35) 4,288.4]1 -176.06* 88
1999 4,188.28] 4,488.25 -299.97* 81
2000 4,158.57| 4,609.69 -451.13* 76

Source: GSOEP, Waves I-R (1992-2000), own cal@riati

25



Table 5 Outcomes of short-time work on businesiatdrs

Year Firm implementing| Matched Difference T-stat T-stat (BS N
short-time work control out-
come
Total business vol- 1993 205,238 177,921 27,966 0.718 290
ume in 1,000 € 1994 217,945 188,623 30,714 0.68 247
1995 229,522 229,864 1,259 0.0 223
1996 239,061 207,963 30,72f 0.54 196
1997 265,540 205,684 59,606 0.94 175
1998 265,488 220,844 45,295 0.64 155
Total business vol- 1993 167 171 -4 -0.15 -0.09 290
od employee i1 1994 133 169 -36 -6.39 -0.9p 247
' 1995 143 224 -80 -12.72 -1.8p 223
1996 149 186 -37 -5.39 -1.0p 196
1997 154 204 -50 -6.86 -1.2p 175
1998 166 204 -36 -3.79 -0.8) 155
Total investment in 1993 15.355 13.359 182 0.5p 263
1,000 € : : : :
1994 13,399 12,637 654 0.2]L 223
1995 12,465 13,943 -1,51] -0.4p 222
1996 9,241 9,257 -9 0.0d 198
1997 9,448 9,351 91 0.04 177
1998 13,909 12,190 1,741 0.3p 157
Total investment per 1993 7 11 5 -7.90 123 263
employee in 1,000 € 1994 7 9 3 486 080 223
1995 6 12 -6 -11.82 -1.71 222
1996 5 7 2 -3.85 -0.37, 198
1997 6 11 -5 -10.98 -1.3§ 177
1998 7 8 -1 -1.37 -0.372] 157
Source: IAB Establishment Panel, Waves 1993-1988, aalculations
Figure 1 Annual change of GDP in %, quarterly data
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Figure 2 Short-time workers and unemployment, V@stmany
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Figure 3 Short-time workers and unemployment, Egsimany
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Figure 4: Employment rates STW and matched non-Sokipared
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Source: GSOEP, Calendar waves K-R (1994-2000), $HI# (1992-94), own calculations

Figure 5: Differences in employment rates (STW aradched non-STW), West Germany
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Figure 6: Differences in employment rates (STW aradched non-STW), West Germany, male par-
ticipants
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Technical Appendix (web link)

Table A1 Basic selection rules

Stages of selection N
Individuals participating in 1994 survey with vatidlendar information for 1993 12,31
Participants in 1992 wave (as required for varigiole labour market status and demg- 11,210
graphics)
In Working age population (16-65 years) 10,776

Thereof: participants 149
After exclusion of observations with missing valir®bservable characteristics re- 10,066
quired

Thereof: participants 139

Source: GSOEP, Waves 1/J/K (1992-1994), own catmris

Table A2 Selection rules and sample means for diata
Original sample Sample following
selection
N Mean N Mean
Employment
June 1992 4261 768.4p 2905 740(p5
June 1993 4264 741.10 2905 710J58
Employment subject to social insurance
June 1992 4264 71536 2905 70447
June 1993 4264 685.90 2905 674156
Occupational status of employees (%)
Apprentices 4260 30.1 2905 29.99
Unskilled blue collar 4249 158.4p 2905 1578
Semi-skilled blue collar 4257 52.3p 2905 48183
Skilled blue collar 4252 173.58 2905 173.")9
White collar 4254 315.24  290b 296.40
Civil servants 4255 277 290p 2.9
Proprietors 4255 0.5¢ 290p 0.42
Business volume and investment
Business volume in DM 2805 785000000 2157 78900(p0
Inputs as % of total business volume 1585 38.51 7128 38.69
Total investment in DM 2579 25900000 1983 23700Q00
Development of business volume (excluding +/-0)
1992-1993 2758 12.7 2030 12.84
1991-1992 2467 12.7 1799 12.%2
1990-1991 1515 10.21 1119 10.40

Source: IAB Establishment Panel, Wave 1993, owoutafions
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Table A3 Rolling observation window of long-termtcomes*
N Employment ...relative to | Last wage ...relative to
status observed | begin of observed begin of
until STW STW
No STW 10627
STW
Jan-93 39 Jan-99
Feb-93 14 Feb-99
Mar-93 17 Mar-99
Apr-93 7 AP-99| 173 months 2000 | approx. +7
May-93 17 May-99 years
Jun-93 4 Jun-99
Jul-93 9 Jul-99
Aug-93 3 Aug-99
Sep-93 6 Sep-94
Oct-93 7 Oct-99
Nov-93 8 Nov-99
Dec-93 8 Dec-99
Total 10776

Source: GSOEP, Wave K (1994, calendar 1993), olauledions

Short-time work is allowed to start in any of tedendar months of 1994, which can be seen ineTabl
A2: There are 39 persons starting short-time workanuary 1993, 14 in February, and so forth.
Hence, participation takes place in a time winddw2months, so that outcomes can no longer be
clearly related to a particular observation windoatching real time. When considering long-term
outcomes of employment for a period of eight ydéallewing the programme, these may be related to
a period from January 1993 to December 1999 forimaigidual, but from June 1993 to May 1999 for
another, etc.
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Table A4 Propensity score estimation for individlgalel analysis
| Coef. | Std.Er. [ z | P>z

Firm characteristics
Sectoral distribution (base category: Non-metal ufecturing)
Agriculture -0.050572 0.389464 -0.129849 0.8p7
Mining 0.139401 0.439247% 0.317343 0.7p1
Metal and electric manufacturing 0.850364 0.104%83 8.13099 0
Construction and utilities -0.1852f7 0.19144 -0.9677 0.333
Private sector services -0.26574 0.146682 -1.81f167 0.07
Public sector services, organisations, educatidn an | -0.274153 0.182247 -1.5043 0.183
others.
Firm size (base category: 201-2000)
Not applicable or no information -1.09595 0.276548 -3.96296 0
Less than 5 -0.839345 0.338234 -2.481595 0.0{13
6 - 200 -0.227252 0.096374 -2.35798 0.0{8
More than 2000 -0.108365 0.102387 -1.05844
Education required at workplace (base categoryTBe-Job Training)
No training or out of job at interview -0.06847 61Db07 -0.422894 0.67
Intro. To Job 0.116634 0.143307 0.8139Q7 0.416
Courses 0.053942 0.194377 0.27752 0.78#1
Vocational Training 0.03138 0.122876 0.255453 8.19
Technical School -0.149843 0.271754 -0.551346 0.5p1
College -0.485498 0.23466 -2.0689%6 0.0%9
Individual characteristics
Gender (1 = female) -0.073638 0.0938p3 -0.784p77 433
Age -0.0062269 0.0092481 -0.673313 0.5p1
Years of work experience 0.0087682 0.0092473 09341 0.343
Working time (base category: 30 hours +)
Not in work, no information 0.175388 0.172¢1 1.0260 0.31
Weekly working time 0-20 hours -0.32629 0.361749 .962979 0.367
Weekly working time 20-30 hours -0.029319 0.230435-0.127232 0.899
Sample (base category: West)
East -0.0027099 0.10095] -0.026843 0.9[f9
Foreigner West 0.127639 0.12057 1.058683 0.49
C -2.02546 0.260024 -7.78946 0
Number of obs 10066
LR chi2(33) 321.55
Prob > chi2 0
Pseudo R2 0.06

Source: GSOEP, Waves 1/J/K (1992-1994), own caticuria
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Table A5 Propensity score estimation for firm-leanhlysis

| Coef. | std.Em. | z | P>z
Sectoral distribution (base category: other)
Materials 1.24 0.44 2.83] 0.0
Manufacturing 1.25 0.43 2.90 0.0
Building 1.17 0.45 2.59 0.0
Trade 0.34 0.46 0.74 0.44
Organisation 0.73 0.46 1.58 0.11
Legal form (base category: Private)
Public corporation —l.3q 0.512 —2.6‘3 0.1
Industrial relations (Base category: No employgeasentation)
Workers council | 0.44 | 0.15] 2.8 0.0
Persons employed in June 1993 (Base category: tare500, less than 1000)
less than 100 -0.62 0.19 -3.22] 0.0
More than 100, less than 250 -0.47 o7 -2{79 (H.Ol
More than 250, less than 500 -0.10 018 -0{58 (.56
More than 1000, less than 2000 0.p3 017 g.19 .85
More than 2000 0.34 0.21 1.67| 0.1
Employment subject to social insurance
% share in June 1993 | 0.36 044 082 0141
Occupational status of employees (%)
Apprentices 1993 -0.62 0.1p -3.42 0.no
Un- and semi-skilled blue collar 1993 -0.47 0.L7 7R 0.01
Skilled blue collar 1993 -0.1 0.1B -0.58 0.6
Share of white collar/civil servant/proprietors 0.03 0.17 0.19 0.81
1993
Flexibilisation
Fixed term employment in firm 1993 -0.24 0.11 -233  0.02
Freelance/temps in firm 1993 -0.46 0.48 -1{39 a|17
Share of part-time workers -0.06 0.10 -0.p8 Oli56
Current HR requirements
Overstaffed 0.27 0.10 2.7 0.0
Problems of attracting skilled employees -0p2 010 -2.20 0.03
Business volume and investment
Business volume 1992 in nominal 1000 EUR (o](6]0] 0.00 -0.43 0.67
Total investment 1992 in nominal 1000 EUR 0.po 0j00 0.43 0.66
Profitability expectations in business year 19989@category: satisfying)
very good -0.45 0.38 -1.20 0.2
good -0.30 0.15 -1.92] 0.04
fair 0.24 0.12 1.96 0.04
poor 0.60 0.12 4.81 0.0
Development of business volume 1992-93 (expectesk bategory: zero))
unknown -0.22 0.37 -0.61 0.54
minus 10 or more 0.69 0.13 5.33 0.0
one digit negative 0.1¢ 0.1B 1.42 0.p2
one digit positive -0.24 0.19 -1.26 0.41
plus 10 or more 0.20 0.15 1.36 0.1
Constant 250.23 153.73] 1.63 0.1
Number of obs 1762.00
LR chi2(33) 710.16
Prob > chi2 0.00
Pseudo R2 0.40

Source: IAB Establishment Panel, Wave 1993, owoutations
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Table A6 Balancing properties individual data

Participant| Matched| Difference | T-stat N

on short- | control

time work | outcome
Firm characteristics
Sectoral distribution (base category: Non-metal ufecturing)
Agriculture 0.01 0.02 -0.01] -0.5¢ 13ﬂ)
Mining 0.01 0.02 -0.01] -0.5¢9 13p
Non-metal manufacturing 0.1p 0.05 0.07 188 139
Metal and electric manufacturing 0.10 0.Y0 0J00 00,0 139
Construction and utilities 0.03 0.00 0.03 1.5 139
Private sector services 0.07 0.08 -0.01] -0.24 13ﬂ)
Public sector services, organisations, educatidn an 0.02 0.03 -0.02 -0.87 13h
others.
Firm size
Not applicable or no information 0.0p 0.92 0.p0 Jo 139
Less than 5 0.01 0.00 0.01 1.0 13ﬂ)
6 - 200 0.27 0.35 -0.08] -1.27% 13H)
201-2000 0.40 0.38 0.02 0.27 13H)
More than 2000 0.31 0.25 0.05 0.87 13p
Education required at workplace
No training or out of job at interview 0.1 0.08 08. 0.89 139
Intro. To Job 0.18 0.24 -0.06] -1.1% 13H)
On-The-Job Training 0.18 0.20 -0.03 -0.5( 13H)
Courses 0.04 0.03 0.01] 0.34 13H)
Vocational Training 0.43 0.36 0.07] 1.04 13H)
Technical School 0.03 0.05 -0.03] -1.03 13H)
College 0.03 0.03 0.00 0.0( 13p
Individual characteristics
Gender (1 = female)
Age
Work experience in years 16.99 17.64 -0J65 -0.46 39 L
West 0.47 0.36 0.10 1.5 13h
Working time (base category: 30 hours +)
Not in work, no information 0.0&1 0.0Y 0.01 0.25 189
Weekly working time 0-20 hours 0.0[L 0.01 0.p0 0J00 139
Weekly working time 20-30 hours 0.0B 0. 0.p2 1j01 139
30-40 hours 0.00 0.00 0.00 13
40 hours + 0.89 0.92 -0.03 -0.66 13p
East 0.31 0.36 -0.04] -0.64 13H>
Foreigner West 0.22 0.28 -0.06 -1.04 13H)

Source: GSOEP, Waves 1/J/K (1992-1994), own caticuria

34



Table A7 Balancing properties firm data
Firm imple- Matched Difference | T-stat N
menting control
short-time outcome
work
Sectoral distribution
Mining 1993 n.r 0.00 0.00 0.9d 35
Materials 1993 0.29 0.33 -0.03] -1.34 3508
Manufacturing 1993 0.57 0.54 0.03] 1.01 35“3
Building 1993 0.06 0.05 0.01 0.91 358
Trade 1993 n.r 0.04 -0.01 -1.4d 35
Other service 1993 n.r. 0.0¢ 0.90 0.p5 363
Legal form (%)
Owned 0.75 0.77 -0.02] -0.71 3508
capital corporation 0.24 0.22 0.02] 0.91 35“3
Public corporation n.r. 0.01 0.0p -0.90 353
Other corporation 0.00 0.00 0.00] 35
Industrial relations
Workers council 0.89 0.89 0.00] —0.0EF 35[8
Persons employed in June 1993
less than 100 0.15 0.15 0.00 -0.01 35
More than 100, less than 250 0.14 014 0{00 0.17 3|35
More than 250, less than 500 0.14 018 -0{05 -3.43353
More than 500, less than 1000 0.16 0J19 -0.03 -1.63353
More than 1000, less than 2000 0.p5 0|20 Q.05 1.98353
More than 2000 0.16 0.13 0.03 1.59 35
Employment subject to social insurance
% share in June 1993 0.97 0.97 0.00| 0.9:1' 3508
Occupational status of employees (%)
Apprentices 1993 0.04 0.04 0.00 0.64 35“3
Un- and semi-skilled blue collar 1993 0.36 0.37 010 -0.43 353]
Skilled blue collar 1993 0.31 0.2p 0.01 181 3p3
Share of white collar/civil servant/proprietors 39 0.29 0.30 -0.01 -0.97 358
Flexibilisation
Fixed term employment in firm 1993 0.57 0.56 0p1 440, 353
Freelance/temps in firm 1993 1.0 1.00 0Joo 53
Share of part-time workers 0.04 0.05 -0.p1 -1/80 3 @5
Current HR requirements
Overstaffed 0.61 0.64 -0.03] -1.04 35
Problems of attracting skilled employees op1 0119 0.02 1.10 353
Business volume and investment
Business volume 1992 in nominal 1000 EUR 239100.50165977.90 73122.5 1.6f 343
Total investment 1992 in nominal 1000 EUR 29873|63 13812.47 16061.14 0.94 358
Profitability expectations in business year 1993
very good n.r 0.01 0.00 -0.50 35
good 0.06 0.06 0.00 0.14 3508
fair 0.18 0.14 0.05 2.26 35“3
satisfying 0.25 0.26 -0.01] -0.39 35“3
poor 0.48 0.51 -0.03] -1.42 35[8
unknown n.r 0.02 -0.01 -0.97 35
Development of business volume 1992-93 (expected)
unknown n.r 0.01 0.00 -0.74 35
minus 10 or more 0.40 0.38 0.02 1.01 35"3
one digit negative 0.29 0.30 -0.01 -0.47% 35“3
zero 0.17 0.17 -0.01] -0.29 35[8
one digit positive n.r. 0.03 0.00 0.40 35
plus 10 or more 0.10 0.11 -0.01 -0.44 35"3

Source: IAB Establishment Panel, Wave 1993, owoutations
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Figure Al: Observations for long-term outcorfes
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Source: GSOEP, Calendar waves K-R (1994-2000), BVHIK (1992-94), own calculations

Figure A2: Common support individuals
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Source: GSOEP, Waves J/K, own calculations

15 Figure Al shows the available short-time workefore and after the intervention. Starting with a

sample of 139 for both East and West Germany, ardd@ can be observed at least for 5 years after
the beginning of short-time work. Around 100 olstions remain for the very long-term outcomes 8
years after short-time work.
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Figure A3: Common support firms

(to be included following choice of optimal bandwiy

Source: IAB Establishment Panel, Wave 1993, owoutations
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