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1 Introduction

An important feature of the German labour markehéscoexistence of perma-
nent contracts which are associated with high tutgtnal firing costs due to
dismissal protection legislation and fixed-term ttaats (FTCs) which establish
employment relationships for a limited durationtioie. FTCs expire automati-
cally without dismissal at the end of the agreedhteThe employment relation-
ship is either terminated or the employer can detadoffer the worker a perma-
nent position or, under certain circumstances,bardeTC. Obviously, the avail-
ability of FTCs leads to a substantial alteratidrthee framework in which the
optimisation behaviour of actors in the labour neatiakes place.

This is all the more likely as the importance ofdsTin the West German la-
bour market has been underestimated not only ipakigcal discussion, but also
by economists so far. The reason may be that malyes have focussed on ag-
gregate employment stocks, which conceal mostegthployment dynamics. In
West German private sector establishments FTCstitdesonly 6—7% of all
jobs, but about 30% of all hirings and separatiares based on them (see Sub-
chapter 4.5). This discrepancy indicates the né@gesslook at micro data, i.e.,
information on the individual behaviour of workeasd firms. Furthermore, the
magnitude of FTC employment suggests that the usssalmption of a rigid la-
bour market in Germany, which is contrasted wifteaible U.S. labour market,
seems to be an oversimplification. Besides theas/policy relevance, this may
be one reason why the labour market effects ofildlexemployment contracts
have become an important and prolific field of st in labour economics in
recent years.

FTCs were liberalised in Germany by the Employnfermotion Act in 1985
as a reaction to the unemployment crisis. Besi@esporary work agencies have
been liberalised for several times since 1985. Rceboth types of atypical
work have been further facilitated by the so-calleldrtz Reform”. Therefore,
Germany is a typical example of a partial deregumadf the dismissal protection
legislation (B ANCHARD and LANDIER, 2002), being observed in many European
countries, where kinds of temporary work such a€$Wwere introduced, while
keeping institutional firing restrictions on pernean contracts constant.

Of course, the aim of the reforms was to allevitag unemployment problem
(or to increase employment), which has increasitglgome a problem of low-
qualified workers being affected by internationedde (,globalisation”) and
technological changeThe government’s official objectives of the liblesation
have been expressed in a number of communiquesAisee 2002).

1 See, for example, the symposium on temporark wothe Economic Journal12, June 2002.
2 See BEN (2001) for a discussion of both sources of unegmpknt of low-qualified workers.
FITZENBERGER(1999) provides an empirical analysis of this éssu
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Before 1985, the objective of the permission tochetsie FTCs was to give
firms the possibility of dealing with unexpectedeats and short-term peaks in
labour demand. The objectives of the reform in 1685 be summarised as fol-
lows (see AHN, 2002). FTCs should (1.) increase the overallilfiéigy of the
labour market, (2.) increase the individual empleytopportunities of workers,
especially of those who are protected by specshisal protection rules (e.g.,
disabled workers), (3.) lead to a reduction of kb&gn unemployment, and (4.)
reduce the amount of overtime work. An “unofficialbjective of the govern-
ment has always been to avoid an extensive refdrtheodismissal protection
legislation for permanent contracts despite thempleyment crisis, which can,
obviously, be explained by political facterdAll the intended effects of FTCs
except point (4.) are at least partly evaluatedubhout this study.

Although a number of extensive German studies dinly research on the la-
bour market effects of FTCs already eXisthere is still a lack of empirical and
in particular econometric analyses attempting tedshght oncausalrelation-
ships.

Chapter 2 starts with a definition of fixed-ternrsgs permanent contracts and
provides a brief overview of the institutional bgobund with respect to dis-
missal protection for permanent contracts, thelegigun of FTCs, and the role of
works councils and collective wage agreements. nAfieds, the potentials as
well as the limitations of the individual level amgtablishment level datasets
used in the subsequent chapters are discussedh&ibrc 2.3 provides a first
view on the empirical picture of FTCs in West Genpéy presenting some de-
scriptive statistics on the incidence of FTCs imdgraphic groups and along the
business cycle as well as information on the domadif FTCs.

In the course of the study, microeconometric amayattempting to identify
causal relationships are presented. In Chapteis3siressed that the underlying
guestions are in many cases comparable and canabgsed within the frame-
work of the so-called potential-outcome approacltaasality (see &y, 1951;
RUBIN, 1974), which has particularly been applied todkealuation of active la-
bour market programmes so far. The microeconomatathods applied in this
study are presented and their assumptions anditions are discussed.

Chapter 4 provides theoretical as well as empiacalyses of the role of FTCs
in labour demand and makes attempts to reveal wheatid to what extent FTCs
increase the overall flexibility of the labour matlas intended by the reform of

3 This statement is based on a verbal informatiomfa ministry official at the Federal Ministry of
Economics and Employment.

4  The political economy of partial versus gendalour market reforms is beyond the scope of this
study. A theoretical model formalising this arguinén provided by @GHUC and RSTEL-VINAY
(2002). DoLADO, GARCIA-SERRANO, and MENO (2002) apply some of the arguments to the Spanish
case. BINT-PAUL (2000) provides an extensive discussion of théipal economy of (partial) labour
market reforms.

5 See, for example,NE (1991), WALWEI (1991), BELENSKI, KOHLER, and £HREIBERKITTL (1994),
ZIMMERMANN (1997), SHOMANN, ROGowsk|, and KRUPPE(1998), and AHN (2002).
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1985. From an employer’s point of view, the mostvant differences between
FTCs and permanent contracts are the lower institak firing costs of FTCs
and the higher turnover rate of FTC workers. Bysprging dynamic labour de-
mand and matching models it is shown that therdhaee categories of reasons
for firms to use FTCs. Firstly, FTCs may be usectbaffer stock’, that is, as an
adjustment instrument to cope with demand or prodte shocks. Secondly,
FTCs may be used as a screening device (prolongashgonary period) in
presence of asymmetric information on the workedsility (or productivity).
Thirdly, FTCs are used to substitute a certain pridgpgn of permanent workers
by FTC workers if job positions that are inhererigrmanent are (repeatedly)
filled by FTC workers.

These three categories of reasons for using FT@s tidferent welfare impli-
cations (see WREJAO and P®RTUGAL, 2003). For example, if FTCs are exclu-
sively used as buffer stock, they facilitate firing downturn, reduce labour
hoarding, and thus foster productivity. However,FA< workers have a lower
job stability, the use of FTCs as buffer stock dlampers learning and training
on-the-job. Furthermore, the use of FTCs as butieck may also raise the wage
pressure of the permanent contract workers (se8dc2.1). The effects on the
chances of unemployed workers to get a job offéihée FTC or permanent) are
ambiguous in theoretical models (see Subchapter #.ZFTCs are used as
screening devices, they may lead to better job mestand therefore more stable
employer-employee relationships. Furthermore, uneyaol workers with ad-
verse signals may have the chance to enter inByragnent contract by using an
initial FTC as stepping stone (see Chapter 6).TIE§ are used as substitute for
permanent workers on inherently permanent jobgy, thay have adverse effects
on productivity growth, again because they redumsestments in training, and
because otherwise good matches are terminatedeptated by matches of un-
certain values (see Subchapter 5.2). Substituasnong as it is not based on
deputising an absent permanent worker, is obviotlgymain point in which
policy makers and the public are most concernedtabo

Subchapter 4.4 provides an empirical analysis effitms’ reasons for using
FTCs focussing on the econometric identificatiortrd link between dismissal
protection for permanent contract workers and tirasf use of FTCs. Further-
more, a comparison with the determinants of theafige/o other types of atypi-
cal work (freelance workers and workers from terappmwork agencies) is pro-
vided. Subchapter 4.5 includes an analysis of tte of FTCs in worker flows
(inflows into and outflows from establishments)cginas discussed in the course
of Chapter 4, dismissal protection legislation &T&€s may be more relevant for
worker flows than for changes in employment stoddse analysis reveals the
proportion of FTCs transformed into permanent @i within establishments
and thus gives a first impression of the role ofCBTas screening devices and
stepping stones towards permanent contracts. Forthe, it is investigated to
what extent FTC workers are hired and fired withchinging the number of the
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establishments’ employees and thus the relevantteeable of FTCs as a substi-
tute is revealed.

Chapter 5 evaluates the short-run causal effedieaig employed on a FTC
(compared to a permanent contract) on workers'extliive assessments of work-
ing conditions as well as wages. One theoreticadiption discussed in the chap-
ter is that FTC workers should be compensatedi®idwer employment stabil-
ity by higher wages, given the assumptions of &epéetabour market hold. An-
other strand of the literature introduces asymmaetrformation and workers
maximising their lifetime utility or earnings. Thiatroduces the possibility of
FTCs being investments from the workers’ poinviefnv, and probationary peri-
ods or incentive schemes from the employers’ pofntiew. The econometric
analysis is based on a large cross-sectional dath§zerman employees allow-
ing to perform separate analyses for different gudaps of workers.

Chapter 6 provides the most important analyse$iefstudy as two important
policy goals of FTCs are touched, that is, whethking up a FTC increases the
individual employment opportunities in the long-r(stepping stone effect) and
whether FTCs affect the job-finding behaviour ofemployed job searchers.
Chapter 6 consists of three parts. In Subchaptertt&e conditions for unem-
ployed job searchers to enter into a FTC job irtstfaa permanent contract job
are derived mainly within the framework of the gdmrch theory. Furthermore, it
is discussed under which conditions FTCs may bepstg stones towards per-
manent contracts. From a theoretical point of vighe, result that FTCs are step-
ping stones towards permanent jobs is far fromd@mbiguous. The issue is
complicated by the fact that one has to ask cofatieral questions. For exam-
ple, if an unemployed job searcher had kept oncheay instead of entering into
a FTC, she or he had possibly got a permanentawintb with better working
conditions and career opportunities. Furthermdnere are theoretical models
even suggesting that the partial deregulation iropean countries is not a rem-
edy, but part of the unemployment problem. Subarapi3 provides a micro-
econometric unemployment duration analysis disisigng between both types
of contracts as destination states when leavingnpi®yment. This analysis re-
veals whether FTCs and permanent contracts arevioeially distinct states
with respect to the job searchers’ characteristits regional labour market con-
ditions. It is focused on the effect of unemployméaration (duration depend-
ence) as well as adverse worker characteristich@nransition to FTCs versus
permanent contract. Finally, Subchapter 6.4 analjise effects of entering into
FTCs from unemployment on future employment opputies. Are FTCsstep-
ping stonedor the unemployed or are FT@sad enddeading to recurrent peri-
ods of temporary jobs and unemployment? The ecotr@manalysis is again
based on a potential-outcome approach to causdtgynpting to account for the
sequential problem job searchers face when dectditake up a FTC job.

All chapters include a summary and conclusion. @rap provides an overall
summary and conclusion of the study containingshiot future research.
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2 Fixed-Term Employment Contracts in Germany: Defini-
tion, Institutional Background, and Empirical Relevance

2.1 Definition of Fixed-Term versus Permanent EmploymenhContracts

First of all, the termsfixed-term contract(synonym: ‘temporary contract’ or
‘limited term contract’) and germanent contratt(synonym: ‘indefinite term
contract’ or ‘unlimited term contract’) have to Hefined. Fixed-term contracts
(FTCs) define temporary employment relationshipkictv expire automatically
without dismissal at the end of the agreed ternerdahe completion of a speci-
fied task, or the occurrence of a specified eveae WALWEI, 1990). After the
expiration of the contract, the employment relathdp is terminated, or the em-
ployer can decide to offer the worker a permanesitpn or, under certain cir-
cumstances, another FTC.

FTC work has to be distinguished from other kinfiseonporary and atypical
work, such as temporary work agencies (TWAs), fneetrs (FLs), trainees, or
other types of subcontractiigln contrast, permanent contracts end either
through dismissal by the employer, quit of the veorka dissolution contract
(‘Aufhebungsvertrag’), the transition to retiremeot due to the death of the
worker.

It should be kept in mind that a permanent contdaets not automatically im-
ply a long-term employment relationship and theTe&C does not necessarily
imply a temporary one. These institutional termg/fina used for a large number
of very heterogeneous employment relationshipss ot unlikely that some
specific worker-job matches based on FTCs are ratatgle than other matches
based on permanent contracts. Furthermore, it Bngpirical question to which
extent a FTC makes an employment relationship raostable. If, for example,
institutional restrictions are far less importaman economic factors for the sta-
bility of matches, it is at least a theoreticallynassible possibility that the type
of employment contract does not matter for the tlomaof an employment rela-
tionship. Furthermore, a FTC does not necessaegdro be associated with a
higher unemployment risk than a permanent conasicational FTC workers are
likely to be more engaged in on-the-job search.

6 For definitions of temporary work seel®vkA and NaRDONE (1989), ATKINSON (1984), or KELLER
and %IFERT (1995). A definition of temporary work agency emghent can be found inH®SE
SCHULZE-BOING, and MEYER (1990) as well as in WURER (1995). The distinction between free-
lancers and other self-employed workers on thehamal, and dependent employment on the other is
discussed in [ETRICH (1999).
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2.2 Institutional Background in Germany

The institutional background relevant for the sujusm:t analyses consists of
the protection against dismissal legislation are bgulation of FTCs between
1991 and 2001. Furthermore, it is necessary toribesthe legal rights and the
influence capabilities of works councils and ofleclive wage agreements for
the analyses in Chapter 4.

Dismissal Protection

Germanprotection against dismissal legislatiembased on legal regulations as
well as on decisions of labour courtollective wage agreemensometimes
contain additional clauses in favour of employédsese regulations make indi-
vidual or collective dismissals costly either innbs of time, money or procedural
complexity (HUNT, 2000).

In general, it is distinguished betweerdinary and extraordinary dismissals
(‘ordentliche’ versus ‘aul3erordentliche KiindigungBxtraordinary dismissals
(8626 German Civil Code; ‘Burgerliches Gesetzbu®&GB) are legal, for ex-
ample, in case of criminal offences. Ordinary dssals are associated wybri-
ods of noticadepending on age and job tenure of the workeretdibmissed. In
absence of individual or collective agreements,pis@od of notice is one month
for two years of job tenure and goes up to 20 noifbvh 20 years of job tenure
(8622 German Civil Code). In addition, tiRrotection Against Dismissal Law
(‘Kundigungschutzgesetz’, KschG) stipulates cowdisi under which a dismissal
is socially unjustified. A worker who has been dissed unfairly is entitled to
severance paymentShese depend on age, job tenure, and earningarandnt
to a maximum of 12 monthly earnings or up to 18 thiynearnings if the dis-
missed employee is at least 55 years old and leasdraployed in the firm for at
least 20 years. In addition, there is@ecial protection against dismissal (‘spe-
zieller Kiindigungsschutz’) for some groups of waskdnter alia, members of
the works council, disabled persons, and pregnantewm are specially protected.

Before the secondmprovement of Employment Opportunities Aame into
force in October 1996, all permanent employees afitlemployment duration of
at least 6 months in establishments with 6 or neon@loyees covered by social
security (threshold level) were within the scopetlté Protection Against Dis-
missal Law. The second Improvement of Employmenpdjpinities Act raised
the threshold level for the application of the Bobibn Against Dismissal Law to
11 employees. However, employees which had beearedvby the Protection
Against Dismissal Law in September 1996 retaineir tboverage under the old
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regulation for three years (until September 19%®)December 1998, the new
German government lowered the threshold level baé&employees.

According to theWorkplace Labour Relations A¢tBetriebsverfassungsge-
setz’, BetrVG), theworks council(‘Betriebsrat’) must be consulted before an
employee can be dismissed. If the works councagtises, the worker may ap-
peal to the labour court. In case mfss dismissalthe consultation with the
works council is more extensive and the regiongblegment office (‘Landesar-
beitsamt’) must be informed. The employment offea decide that the em-
ployer has to wait for up to 2 months (normally @nth) before proceeding with
redundancies. Establishments with at least 20 eyepkhave to negotiatesa-
cial plan (‘Sozialplan’) with the works council, includingdundancy payment
and payment of re-training measures.

In establishments with at least 20 employees, wookscils also have to agree
on the recruitment of new employees (8§ 99 BetrVIBe works council can re-
fuse to agree if the recruitment leads to dismsseaiis otherwise detrimental for
the current staff. In this case, the employer gapeal to a labour court for an
approval of the recruitment. Thus although worksnmls cannot ultimately pre-
vent the employer from hiring new workers, they ¢acrease the procedural
complexities and the costs of hiring. Apart fronedd general provisions, the
Workplace Labour Relations Act does not provide ksotouncils with a man-
date to negotiate with employers over the useygfiedl employmens.

In international comparisons, e.g., provided by @€CD (1999), the German
system of protection against dismissal legislaf@mmpermanent contract workers
is assessed as being relatively strict: In the18&0s, Germany is on position 13
out of 20 OCED countries, with the first place lgeithe country with the less
strict protection against dismissal (U.S.). In ke 1990s, Germany is assessed
to be on position 21 out of 27 OECD countries.

Fixed-Term Contracts

The most important restrictions on the use of FT@knare the objective rea-
sons which must be given for employing workers GiIC§, the maximum num-
ber of renewals of FTCs, and finally, the maximummnclated duration of these
contracts with one employer.

The first legal basis for the use of FTCs is then@ Civil Code. Employers
have to justify the use of FTCs lmpjective reasonand can conclude a FTC
with a maximum duration of 6 months. Accepted otyecreasons are, inter alia,

7 This variation (interpreted as ‘natural expernitiesee Section 3.2.4) in dismissal protectioridig
tion allows to assess the effect of firing costpefmanent contract work on the use of FTC work in
Subchapter 4.4.

8 Thelaw on Part-Time and Fixed-Term Employment Consraft2001 (see the next paragraph)
introduced the right of the works council to beoimhed about the number and proportion of employ-
ees with fixed-term contracts (§20). However, rghriof co-determination concerning the type of
contract offered is included in the law.
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seasonal fluctuations in demand, temporary highimels of work, deputising a
person, carrying out special tasks, on-the-jobiing), public employment meas-
ures, probationary periods, and a FTC at the redqidbe employee (see M-
WEI, 1990). The public sector as well as particuldegaries of occupations have
special regulations which facilitate the use of ETThis is relevant, among oth-
ers, for scientists and executive employees asagelbr research and education
positions. According to the Civil Code there are rastrictions with regard to
repeated use. Thus workers can be repeatedly eetplmy FTCs lasting at most
6 months at the same employer, provided that th@aym@ar proves objective rea-
sons. Objective reasons were not explicitly statethe law until January 2001,
when theAct on Part-Time and Fixed-Term Employment Relatigrscame into
force?

Until 1985 the Civil Code was the only regulatiam the use of FTCs. The use
of FTCs was liberalised by the firshprovement of Employment Opportunities
Act (‘Beschaftigungsforderungsgesetz’, BeschFG) in XI8§5 (see Box 1 for an
overview). From 1985 on, employers were free te heawemployees on FTCs
without objective reasons for a duration of up &months. The same was true
for workers directly after the completion of theipprenticeship. For start-up
businesses, the maximum duration was extended tadiths. However, under
this Act a FTC had to be converted into a permanentract if the worker was
to be retained after expiration of the contract.pfevent conversions of perma-
nent into temporary employment contracts, FTCs weteallowed if the worker
had been employed by the same employer (on eiyper af contract) during a
period of four months prior to the commencemerhefFTC.

This regulation is of practical relevance for FTWigh a duration of more than
six months in establishments with at least 6 emgrgyas only these establish-
ments and employees are within the scope of thee&ron Against Dismissal
Law (see VALWEI, 1990).

When the second Improvement of Employment OppadigsiAct came into
force in October 1996, the maximum duration of FTWas extended to 24
months, and a maximum of three contract renewal® vaowed. In January
2001, theAct on Part-Time and Fixed-Term Employment Relatigus (‘Teil-
zeit- und Befristungsgesetz’, TzBfG) came into efffaeplacing the Improve-
ment of Employment Opportunities Act. FTCs withobjective reasons are now
only allowed in case of hiring new employees (iamployees who have never
before worked for the employer). The law explicghates that the maximum du-
ration of FTCs and the number of renewals can gQelated by collective agree-
ments, even in the case they should be less ri@strtban the law.

Already before 2001, some collective wage agreesn&gulated the conditions
under which FTCs were permitted, the maximum daratif FTCs, and the pre-

9 The objective reasons were developed by caselawwel (1990) provides a historical view.

20



conditions for the repeated use of FTCs (seeLW¥¢I, 1990; AMMERMANN,
1997).

The relevance of the legal grounds for the useTd® Wwork can be evaluated
analysing the IAB establishment panel for 2001. gkding to my own calcula-
tions based on the IAB Establishment Panel for Badeierttemberg, 5% of all
FTC workers are participants in public employmemrtasures, 54% are on FTCs
justified by objective reasons, and about 41% withabjective reasons.

Box 1: Regulations of FTCs in Germany — Overview

8620 Civil Code (BGB)

- use of FTCs has to be justified by objective reason

- maximum duration of 6 months

- repeated use of more than one FTC at the same gengdossible (if justified by objective
reasons)

Improvement of Employment Opportunities Act (01 Mai 1985)

- coexistent with the Civil Code regulations

- legalisation of one nonrecurring FTC without nedgssf justification by objective rea
sons

- maximum duration of FTCs: 18 months (24 monthdiginess start-ups)

- only newly hired workers or former trainees if rerqmanent position is available

Second Improvement of Employment Opportunities Ac{01 October 1996)

- coexistent with the Civil Code regulations

- maximum duration of FTCs: 24 months

- three renewals within the maximum duration of 2zthe possible

- no limitations on the use of FTCs for employeeseit least 60 years old

- former trainees can be hired on FTCs even if peemigpositions are available

Act on Part-Time and Fixed-Term Employment Relatiorships (01 January 2001)
- inclusion of objective reasons in the law: objeetieasons are now statutory defined

- no limitations on the use of FTCs for employeesifeit least 58 years old
Sources: WALWEI (1990), RiIDOLPH (2000), BERTHUR and LENZE (2001), &HN (2002).

2.3 Empirical Relevance of Fixed-Term Contracts in WestGermany

As this is an empirical study, the reliability dfet results crucially depends on
the quality of the underlying datasets. The folleagvmicroeconomic datasets are
used: the German Microcensus, the BIBB/IAB datd€9£8/99 (see Subchapter
5.4), the IAB Establishment Panel (see the Sectibd2 and 4.5.3), and the
German Socio-Economic Panel (see Section 6.3.4).

Information on the type of the contract (FTC verggsmanent contract) is
available in a number of micro datasets, however,underlying definitions are
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often differentl0 For example, the German Microcensus and the |Al#ish-
ment Panel do not allow to distinguish between laagunsubsidised FTCs and
participants in public employment measures. Thablgm may not be too severe
since public employment measures are far less itapbm West Germany than
in East Germany as already indicated by the numimethe previous subsec-
tion.11 Trainees in the German apprenticeship system hgldiefinition, FTCs.
However, these should obviously not be mixed-ugwither FTC employment
relationships.

Another fundamental problem common to every sutligethat the interviewee
can interpret the question in two ways: either@hlee understands it in the sense
of the contractual arrangement “fixed-term emplogtneontract” or, rather fac-
tual, as her or his employment relationship begmgorary or permanent. The
latter possibility cannot be ruled out in many case

A further issue is the definition of the sampld@svéuld be useful to define the
samples used in different analyses in a way they #iways represent one spe-
cific underlying population, for example, the labdarce in West Germany in
1995-2000, without participants in public employimemeasures, without per-
sons in vocational training and without the pulsiector etc. This is not possible
here due to various reasons. First of all, the tiyitig populations of the surveys
are often different. For example, the populatiorih&f IAB Establishment Panel
consists of all West German Establishments witleast one employee covered
by social security. The definition of the term ‘@sishment” (in contrast to
“company”) will be presented in Section 4.4.2. bntrast, the population of the
BIBB/IAB dataset consists of all employees agedveen 16 and 65. Perhaps
more relevant than the underlying population is dedinition of the sample,
which is driven by restrictions due to the samte ss well as particularities of
some variables. For example, in Chapter 6 a saofgbersons entering into un-
employment during the period 1991-2000 is defimed,the public sector is not
excluded since the sample would otherwise becomesmeall. In the empirical
analysis for the second half of the 1990s in Supiehad.4, not only the public
sector is excluded but also financial instituti@msl insurance companies since
they do not report sales as a measure for theinéss activity.

All empirical analyses of this study are restrictedNVest Germany. The most
important reason is that the particularities of thast German labour market
would require separate analyses in either ¢ase.

10 For a discussion of the measurement of FTC woekermany see IBLENSKI (1998).

11 For example, the absolute number of FTC workendy blue- and white collar workers including
public employment measures) in April 1999 in Wesri@any was according to the Microcensus
about 1.59 million. According to the public emplogm office, the stock of participants in public
employment measures in West Germany was 71,608 this month, which is a proportion of
less than 5%.

12 An open question is whether to include WestiBén the analyses, since it has evolved with eesp
to its labour market problems more into East Gergamditions after the unification. Nevertheless,
as there is rather a shortage of observationsiand ¥est Berlin can still be distinguished fronsEa
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The different sample designs imply that the analyskethis study cannot be
compared on a one-to-one basis but must be interpes “jigsaw pieces” which
hopefully coalesce into general insights into @i@olur market effects of FTCs.

How important are FTCs in the German labour mankejeneral and for dif-
ferent groups of workers? The aim of this subseadsao provide a first view on
the empirical relevance of FTCs in West GermanyreMdetailed descriptive
analyses are presented in the subsequent chapters.

Figure 1. Proportion of FTCs in Total Dependent Eoyment in West Germany
(Percentages)
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Sources: Institut fur Arbeitsmarkt- und Berufsforschung (2003); German Microcensus.

Notes: Measured in April each year. Excluding persons in vocational training, and including
participants in public employment measures.

Figure 1 depicts the proportion of FTCs in totapeledent employment (blue
collar and white collar workers without self-empéaly. Since the underlying
data source is the German Microcensus, participantpublic employment
measures are included. The proportion of FTCs neeaain a 5—6% interval over
the period 1985-1996. There was a decline to difduafter the post-unification
boom ended in 1993 and a subsequent increase mgacture than 7% between
1999 and 2001. In 2002 the proportion declined.8%6 It is an open question
whether the increase after 1997 may be interpraged long-term shift to a
higher level or whether the proportion will falldkato 5-6% in the future. Fur-
thermore, it is unclear to which extent the riseeral 996 can be attributed to the

Berlin in all datasets used it is included. Whiétmay be a moot point, it is unlikely to chanbe t
result to a large extent.
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deregulation by the second Improvement of Employn@portunities Act (see
Box 1). Moreover, illustrates that omitting thebfia sector (where many public
employment measures are implemented) as well agatheng and fishing in-

dustry does not affect the overall picture of tkieletion of FTCs.

Figure 2: Index of Permanent Contract and FTC Egmpknt in West Germany—
Excluding the Public Sector as well as Farming listiing (1995=100%)
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Source: INSTITUT FUR ARBEITSMARKT- UND BERUFSFORSCHUNG (2003); German Microcensus.

Notes: Measured in April each year. Excluding persons in vocational training, and including
participants in public employment measures.

Figure 2 depicts the evolution of FTC and permarearitract employment
(without public sector as well as farming and figf)i as an index with the re-
spective type of employment defined as 100% in 18&5sides the impressions
(already found in ) that the increase after 1997atbe a general shift out of the
range of 100-130% (corresponding to 5-6% in ) tle@eesome basic findings
with regard to the behaviour along the businessecy€TC employment is more
volatile than permanent contract employment. Faogssn the years around the
German unification in 1990, there is an interesiuagtern which has similarly
been observed for Sweden (seeLMLUND and SORRIE, 2002): FTC employ-
ment increases earlier than permanent employmeiriglthe starting economic
upturn (1985-1989), it decreases when the firsicatbns of the end of the
boom are revealed (1991-1992) and increases iadt@omic downturn (1993
1995) while permanent employment decreases.

The major problem with this interpretation of thgufe is that the period under
observation includes three law changes (May 198&olé&2r 1996, January
2001). Hence, economic forces may be superposeaashiutional changes. Un-
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fortunately, there is no dataset for Germany afbkelavhich starts before the first
law change came into force in 1985.

The German Microcensus is the only German datasgaining information on
the duration of FTCs. Employees holding FTCs are asked abouttination of
their current FTCs. Note that this information ismdamentally different from
information on the elapsed duration of ongoing ewplent relationships (job
tenure)l3

A general methodological problem results from thet that the distribution of
ongoing spells (for example job tenure, unemployineit.) measured at a point
in time is subject to two off-setting biases, whioly either over- or underesti-
mate the true distribution of the spellsA(8NT, 1977 and ERBER, 1999): (1.)
Spell truncatiormeans that the observed duration of a spell isverdound for
the completed duration because the spell has mi#deat the date of the survey
interview. (2.)Length-biasmeans that spells of short duration are lessylitebe
observed on any given date than longer spelldaothe observed average dura-
tion of the observed spells is longer than the ayeduration of all spellst

Table 1: Duration of FTCs in 1998 (Percentages) —
Excluding the Public Sector as well as Farming Ristiing

Men Women
Duration in Proportion Cumulated Proportion Cumulated
months Proportion Proportion
1 1.2 1.2 1.2 1.2
2 1.6 2.8 1.3 24
3 5.8 8.5 4.4 6.9
4 1.6 10.1 2.0 8.9
5 1.3 11.4 1.3 10.1
6 17.2 28.6 15.8 26.0
7-9 54 34.1 4.6 30.6
10-12 29.5 63.6 31.6 62.2
13-15 1.3 64.9 1.7 63.9
16-18 4.6 69.4 5.1 69.0
19-21 0.3 69.8 1.1 70.0
22-24 13.6 83.3 12.2 82.3
25-29 0.4 83.8 0.7 83.0
30-36 6.2 90.0 8.8 91.8
>37 10.0 100.0 8.2 100.0

Source: German Microcensus 1998; own calculations.

Notes: Measured in April 1998. Excluding persons in vocational training, and including
participants in public employment measures. Weighted figures are obtained using the
individual weights (inflation factors) included in the German Microcenus.

The contract duration information from the Germaicigcensus 1998 is not
subject to spell-truncation since persons are skéa about the elapsed duration
of their job, but on the duration which is spedfi®m their contract. Since only
length-bias is relevant in this case, the followstgtistics should be interpreted

13 The latter is analysed in Subchapter 5.4.
14 Both types of bias will be relevant in the etitof different analyses in the subsequent chapter
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as an upper bound for the true duration distributd FTCs (see Table 1). Put
differently, the proportion of short FTCs is relaly underestimated and the
proportion of long FTCs is relatively overestimat@dble 1 indicates that there
seem to be no clear-cut differences between memwanten. More than 25% of
all FTCs are not longer than 6 months, more th&n 60all FTCs are 12 months
at most, and approximately 83% are not longer ##amonths. The remainder of
about 17% of FTCs being longer than 24 months rbasnh accordance to spe-
cial regulations for certain occupations (see Saptdr 2.2) or it is based on
measurement errors since neither the Civil Codetinerimprovement of Em-

ployment Opportunities Act permit FTCs to be lontfem 24 months in general.

Some further descriptive statistics on the proparof FTCs in different groups
of employees are depicted in Table 2. The undeaglgataset is the BIBB/IAB
survey for 1998/99, which allows to distinguishveeén FTC workers and par-
ticipants in public employment measures (see Syiieh®.4)15 First of all, it is
worthwhile noting that the proportion of FTCs adating to the BIBB/IAB data-
set (men: 5.2%, women: 6.7%) is very similar to tvban be found with the
German Microcensus for 1998 (which includes paréints in public employ-
ment measures) using a comparable sample defirfiié86 and 6.6%).

In the first column of Table 2ufrestricted tenurethe proportion of FTC
workers in total dependent employment is depic8dce the probability to ob-
serve workers on FTCs decreases with job tenurkléThindicates that 78% of
all FTCs are not longer than 2 years), it may bsleading to use this sample.
FTC workers have on average a much shorter jolregihan permanent contract
workers16 Therefore, the analysis is restricted to workeith & job tenure of 2
years at mostt¢nure<2 year9 in the right column of Table 2. Thus the left-col
umn depicts all jobs, and the right column inclutfesn” jobs only.

While the proportion of FTCs seem to be almost nbmmoally declining with
agein the unrestricted sample, the sampletémure<2 yearsindicates no clear
relationship. It suggests, very different from wisusually stated in the litera-
ture (see, e.g.ABiN, 2002; OECD, 2002), that FTC employment is notha-p
nomenon which is prevalent to the youth labour rearklore than 23% of male
workers aged between 42 and 65 and a job tenuf y&fars at most are em-
ployed on FTCs. Put differently, older male workeeem not to have a lower
risk of holding a FTC when taking up a new job tlyaninger workers. The dis-
crepancy can be explained by the obvious factdhdahe one hand older workers
have a longer job tenure on average, and thateottrer hand FTCs are usually
only permitted at the start of an employment reteship. However, the fact that
the common legal limitations on the use of FTCsrarteapplied to employees of

15 Participants in public employment measuressqres younger than 18 or older than 65 years, em-
ployees in the public sector or in the farming &isking sector, persons in mini-jobs, persons ili-mi
tary or civilian service, trainees, pupils, studeand pensioners are excluded (see Subchaptenr5.4 f
a detailed description).

16 This issue will be discussed in greater d@taithapter 5.
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at least 60 years during the period under obsenvfi998/99) is not reflected in
the numberg? The upward shift in the proportion of FTCs for weamfrom the
age group ‘34-37’ to the age group ‘38-41’ is rémhte. This may result from
women returning to work after career interruptiang,, due to parental leave.

Table 2: Proportion of FTCs in Total Dependent Eogpient in 1998/99

(Percentages)
Unrestricted tenure Tenure <2 years

Group of employees Men Women Both Men Women Both
All 5.2 6.7 5.8 19.4 19.7 195

Age group
18-21 20.8 22.1 21.3 229 33.0 27.0
22-25 14.6 13.5 14.1 23.6 23.8 23.7
26—-29 8.2 8.4 8.3 17.1 18.6 17.7
30-33 5.1 7.3 5.9 14.2 20.0 16.5
34-37 4.1 5.9 4.7 17.7 14.5 16.4
3841 4.6 6.9 55 20.0 22.9 21.4
42-45 3.6 5.8 4.4 235 14.8 19.1
46-49 3.8 4.8 4.2 23.8 20.9 22.2
50-53 2.8 5.0 3.7 235 15.4 19.5
54-65 25 2.8 2.6 23.7 9.2 16.7

Formal qualification
Without 10.7 10.1 10.4 24.2 26.6 25.4
Vocational training 4.7 6.0 5.2 18.2 17.6 17.9
Master craftsman 2.7 2.4 2.6 17.0 12.4 15.8
Polytechnic 4.4 5.3 4.6 15.9 12.9 15.2
University 5.1 7.7 5.8 23.3 26.7 24.5

Nationality
Foreigner 9.7 10.0 9.8 231 22.8 23.0
German 4.9 6.5 5.5 19.0 19.5 19.2

Hours of work
Part-time job 8.9 7.0 7.2 23.5 16.9 17.7
Full-time job 5.1 6.5 55 19.2 23.0 20.2

Kind of establishment
Industry 5.6 8.5 6.3 23.9 29.0 25.4
Craft 5.9 6.3 6.0 15.7 16.5 15.9
Trade 6.7 7.7 7.3 18.9 20.1 19.6
Others (services) 7.7 6.5 7.0 175 16.7 17.1
Numb. of observations 11,420 7,522 18,942 1,725 1,408 3,133

Source: BIBB/IAB dataset 1998/99; own calculations.

Notes: Sample as described in the text and in Chapter 5 but age 18-65. Weighted figures are
obtained using the individual weights (inflation factors) included in the BIBB/IAB dataset.
Part-time is defined as <30 hours of work per week.

In the sample fotenure<2 yearsthe proportion of FTCs declines with formal
qualification with the exception of employees holfgia university degree. Work-
ers holding a university degree have almost theegarmbability to be employed
on FTCs as workers without any formal qualificatibm the sample witlunre-
stricted tenurethe proportion of FTCs among workers holding aversity de-

17 Due to the sample size it is not feasible wasthe results for the age group of workers beirgast
60 years old.
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gree is about half the proportion of FTCs amongwekers without a formal
qualification. One possible explanation of the tepancy between the samples
may be that workers holding a university degree maye shorter FTC spells
and may have a higher probability of getting th€liCs converted into a perma-
nent one than workers without qualification.

The incidence of FTCs bgationality again depends on the sample chosen:
while the sample withunrestricted tenureclearly indicates that foreigners are
much more likely to be employed on FTCs, this remuless clear-cut for the
tenure <2 years sample. This could be caused by German workerdingl
shorter FTCs and having a higher probability toeemto permanent contracts
afterwards.

There is no clear-cut positive association betwe€&@s and part-time work:
For women in the sample faenure<2 yearsthe proportion of FTCs among
part-timersis even lower (16.9%) than among the full-time&3.0%)18

In the BIBB/IAB survey workers are asked in quitngral terms about trsec-
tor of their establishmenSome numbers are shown in Table 2. A more ddtaile
analysis on differences by industry sectors, withrareliable and detailed sector
information, is presented in Subchapter 4.5. Fah buen and women in the
sample fortenure<2 yearsthe highest proportion of FTCs is in the establish
ments of the ‘industry’ sector. Approximately 25%adl workers in new jobs
(tenure<2 yearg are employed on FTCs.

Even though this is a purely descriptive analysisich does not allow to ex-
tract any causal statements, one important finginigat it may be quite mislead-
ing simply to compare mean characteristics of @CRvorkers with all perma-
nent workers without considering the effect of eliéinces in job tenure. This is
an important result since this issue is not tak#o account in most national as
well as international descriptive studies on th@dance of FTC work (see, e.g.,
OECD, 2002).

18 In the causal analysis of Subchapter 5.7 ihdsyever, found that FTCs have either no significan
effect (for women) or only a moderately negativieetf (for men) on working hours.
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3 Methodological Background: Identification of the Effects of
Institutions and Policy Interventions

3.1 Introduction: Estimation of Causal Effects of Binary Treatments
Using Microeconometric Methods

The objective of this chapter is to provide an wiew of some of the econo-
metric methods used in the analyses of the subeegheapterd? It is shown that
the underlying econometric problems are comparabte can be tackled within
the same framework. In the subsequent chapter$ollbeiing questions are ana-
lysed:

(1.)What is the effect of the Protection Against DissaisLaw for permanent
workers on the use of FTC workers (Subchapter 4.4)?

(2.) What is the effect of FTCs on wages and subjecssessments of working
conditions (Chapter 5)?

(3.)What effect do FTCs have on employment opportuité those unem-
ployed entering into FTCs (Subchapter 6.4)?

What these questions have in common is that dlitutisns, policy interven-
tions, or regulations which are to be analysed im@yinterpreted as so-called
treatmentysee WOLDRIDGE, 2002: Chapter 18) implying that the so-calped
tential-outcome approach to causalityay be applied (seed®, 1951; RIBIN,
1974)20 The questions require the comparisontoddted individuals or firms
with an unobservedounterfactual i.e., a hypothetical state of the world in
which the same individual or firm is unaffected the institution, regulation, or
policy intervention of interestt The counterfactual framework clarifies the dis-
tinction betweerassociationsand causal effectsThus the questions can be re-
phrased as follows:

(1.)How does firms’ use of FTCs change due to the fhat they are acting

within the scope of a law leading to higher firingsts for permanent workers
compared to the counterfactual situation the samesfwould be outside the

scope of this law?

(2.)How do the workers’ wages and assessments of wgpitamditions change

due to the fact that they are employed on a fixgditbasis in comparison to be-
ing employed on a permanent basis?

19 Parts of this chapter are a based as#il and FTZENBERGER (2004) discussing the applicability of
microeconometric methods for the evaluation of‘thartz Reform”.

20 Following the literature, which is stronglyKked to statistics and biometrics, the terms “tresatith
“programme”, “policy”, and “participation” are uséaterchangeably throughout this study.

21 Note that the approach is not limited to pesdoumt it can also be applied to firms, regionsindus-
tries. Nevertheless, the terms “individual” andr§mn” are used throughout this chapter.
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(3.) How do employment opportunities of the unemploykdnge due to the fact
that they enter into FTCs instead of continue $eagcfor a job?

In recent years, the development of econometrievafuation of active labour
market policy (ALMP) has made important contribnsoto methods dealing
with these and similar questiodWhat follows is a presentation of methods
applied in the econometric analyses of the subsgaqinapters.

3.2 Basics

3.2.1 The Evaluation Problem in General and the Parametes of Interest

Besides the exact definition of what the ‘treatrhexctually is, implying the
definition of the counterfactual and the choice witreated individuals as a
source of potential control groups, one has tovi&ra of theparameter of inter-
estwhich is to be estimated (se&&kMAN, LALONDE, and $ITH, 1999: Sub-
chapter 3.2 for a general discussion). In the extaln literature various parame-
ters are estimated. The parameter of interest ist ealuation studies is tlae-
erage effect of the treatment on the treaf@dT) representing the mean effect
for those who actually participate in the treatmémtother parameter often esti-
mated is theaverage treatment effe¢ATE), which is the expected effect of
treatment on a randomly drawn person from the @ijuui. Theaverage effect of
treatment on the untreatddTU) measures the expected treatment effect for an
individual drawn from the population of non-panants. If one finds that
ATT>ATU, one can conclude that the participants are thmbeiduals who gain
the most with respect to their outcome varidBln the context of the method of
instrumental variable estimation (see Section 3.®B&re is another parameter in
the presence of heterogeneous effects, the saddattal average treatment ef-
fect(LATE). TheLATE s the average treatment effect induced by vanabif the
instrument. Since this parameter is not relevantte empirical analyses in the
subsequent chapters, it is not discussed any fudthe

What is thecausal effecbf a treatment 1, relative to another treatmendrO,
non-treatment respectively, on an outcome variabieteresty ?

Let Y; be the outcome that would result if an individuals exposed to treat-
ment 1, andy, the outcome that would result if the same indigidieceived no

22 The starting point of the econometric literatunay be the seminal work byaLONDE (1986). For
methodological surveys seeeEKMAN, LALONDE, and $™ITH (1999); BUNDELL and MSTA DIAS
(2002); ANGRIST and KRUEGER (1999); $1TH and Tobb (2003); HIJER and Q\LIENDO (2001). A
survey on the practical experiences with the evalnaf ALMP in Germany is provided byizen-
BERGERand HUJER (2002).

23 Note thaATT>ATUimpliesATT > ATE> ATU. Hence, ifATT<ATU, then alscATT < ATE<ATU.
This holds since thATEis a weighted average of tAG T and theATU.

24 Recently it has been shown bgdtmMAN and WTLACIL (2001) that all parameters used in the
evaluation literature are weighted versions of paemeter, the so-callddarginal Treatment Effect
This parameter is also not discussed any further.
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treatment.C0{0,3 is a dummy variable indicating, whether the tresitris ac-

tually received, i.e C=1 in case of participation.
For an individual i, the actually observed employment probability is

Y =Y, + G(Y - Y). However, théndividual causal effect, -, cannot be es-

timated, since an individual can never be observed in two different states
(Y. ¥ ) at the same point in time. Put differently, themerfactualyy, , G =0)

as well as(YOi,Q :1) are not observable. While estimating the caudakcefor

an individual (YL. —YO.) is never possible, it is possible for the mean ditrer

quantities) in samples of the population (SEeHNER 1999).

As mentioned above, the parameter of interest istraealuation studies is the
average effect of the treatment on the treated

ATT=E(Y- ¥ G1)= E Y c1)- Ef 1, (1)
which is the average effect on those who actuabeive the treatment. In the
application of Subchapter 6.4, for example, tET measures the change in the
future employment prospects of unemployed indivisluantering into FTCs
which is caused by the fact that they actually matento FTCs C=1). The last
term in Eq. (1) describes the hypothetical aveegeloyment probabilityif the
FTC workers had stayed unemploy@d.course, this term is not observable and
has to be estimated using a control group of uneyepl workers. Therefore, the
evaluation problem can also be interpreted as aimgislata problem. However,
the average future employment probability of a manly chosen unemployed
worker is typically unsuitable since unemployedspess entering into FTCs and
unemployed persons not entering into FTCs diffecharacteristics which affect
their future employment probability
E(Y,|C=1)# E ¥| c=0). )

Eq. (2) states that using the (future) outcomealdei of an untreated individual
as an estimate for the hypothetical situation imcwla treated individual had not
participated is in general not valid. The group$edidue to observable and un-
observable characteristics giving risestdection biasthe workers entering into
FTCs are not a random sample of the populationtHayt may select themselves
or may be selected on the basis of charactermtiish influence their outcome
(e.g., their future employment prospects).

Accordingly, theaverage effect of treatment on the untreg#edU) is

ATU=E(Y-Y¥|C=0)= E ¥ GO0)- E €0), 3)
which is the average treatment effect for an irdiiai drawn from the population
of non-participants. Obviously, the unknown coufaetual in Eq. (3) is

E(Y,|C=0), that is, the average outcome of non-participérttsey had partici-
pated. TheATEis simply the weighted average of th€T and theATU
ATE= E(Y-¥)=Pr( GO)OK ¥ X i+ P( € Q0 £, ¥ )y €9, (4
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and denotes the average outcome of a person rapdivawn from the popula-
tion, which is treated with the probabili§r(C = 1) and untreated with the prob-
ability Pr(C=0). In the following, the estimation techniques arainty dis-
cussed for thdTT, since the estimation procedures for 4¥dJ and theATE are
quite similar.

3.2.2 Regression: Homogeneous Versus Heterogeneous Effeahd
Sources of Selection Bias

In this section, the evaluation problem is illugtdhin terms of regression func-
tions for the more general case that panel dataaa#able25 For this purpose
general outcome equations (invoking additive sdphinaof the error terms) are
assumed, with the individual denoteditand the time period hty

Y = G ( %)+ Uy (5)

Yor = go( Xl)"' Uy -
The two potential outcomeg and Y, are explained through the functiogs((}
and g, (1) by the vector of observable variabl#s. The unobserved error terms
U, andU, are independently distributed across individuals are uncorrelated
with X and E(U,, ) =0 and E(U,, ) =0.

Furthermore, it is assumed that an individual'siglen to participate in a
measure (or, for example, to take up a FTC joh),mparameterised as follows.
For each individuall there is an indexN,, which is explained through a function
f (0} by observable variablez

IN, = f(Z)+V (6)
with V, denoting an unobserved error term. Participatiocucs if the index is
larger than zero, that is,

C=1 ifIN>0

C =0 otherwise
For some methods presented in the following sesteq. (6) is estimated by a
probability model for Pr(C=]jZ). This is termedpropensity scoreselection

equation or control function depending on the method used and the assumptions
imposed.
As described in the previous section, the obseméitidual outcome variable
isY, =GY, +(1- ¢) ¥, . Taking Eq. (5) into account this can be written a
Vo= (%) +a (%) e+ 4 (7)
with a; (X,) denoting the individual-specific treatment imp&mt individual i
given her or his characteristics, :

o (%) =% % =[a( X)- o( X)]*[ Y- Q] (8)

25 This section is mainly based onUBDELL and @STA DIAS (2002) as well as EEKMAN (2001). The
special case of linear outcome equations is discLissH=CKMAN and FoBB (1985).
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Eq. (8) states that the individual treatment efféxt determined through
[9.(X)-%(%)] by observable differenceX, as well as by differences in

unobservable variablds),, ~U, ]. Since the treatment impact varies across in-

dividuals (that is, their observable and unobeisgles characteristics), this is

called heterogeneous treatment efteklence, it can be distinguished between

heterogeneityf the effectwith respect to observable variablgharacteristicy

andheterogeneityf the effectwith respect to unobserved variablebaracteris-

tics).

The treatment effect isomogeneoydeading to thecommon effecimodel, if

the following conditions are simultaneously sagdfi

— There are no differences in the impact of unobskemagiables (individuals’
characteristics) between the treated and untregiedsons, that is,
U, =U; =U, (no heterogeneity with respect to unobservables);

— a,(X,)-%(X ) is constant with respect t&, , that is, individuals with dif-

ferent observable characteristics (old vs. yourgnen vs. men etc.) have the
same individual-specific treatment effect.
The homogeneous (common) effect model impliestti@treatment effect is the
same for every individual and, therefoeT T = ATE = ATU and the outcome
Eq. (7) simplifies toY, = g, ( X, )+a, G+ .

Selection bias, as defined in Eq. (2) for the gahease, is relevant in the re-
gression model (5), ifE(U,G) %0, that is, the participation dummy is correlated
with the error term in the outcome equation. Timsturn, can be attributed to
two reasons which are not mutually exclusive (SEeHMAN, ICHIMURA, SMITH,
and Tobb, 1998: 1029): First, the dependency between thor &grm (U, ,U, )
in Eq. (5) and the observable variablgsin Eq. (6), given the identity of, and
X, in Eg. (5) and Eq. (6), being termsdlection on observableSecond, the
dependency between the error terftdg U, ) andV,, being termedelection on
unobservables

More generally, three sources for an inconsiststitnation of the treatment ef-
fect can be identified:

First, there may be (as already mentioned) differencedble distribution oiX
variables among participants and non-participasgseCtion on observabledn
the extreme case, for particular values or rangexservable variables neither
participants nor non-participants do exist. Thigesmed lack ofcommon sup-
port. For some nonexperimental approaches, such ggapensity score match-
ing estimator, theommon support conditiois crucial: a person with particular
observableX variables can be participant as well as nonpgadit with a prob-
ability strictly larger than zero and smaller tHe00%, that isp < Pr(C = ]|x) <1

In empirical (labour) economics many examples &oklof common support can
be found:
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— in case of the evaluation of the employment effe€ta training measure for
unemployed workers without formal qualificationist obviously difficult to
define a reliable control group of non-participatiitall unemployed persons
without qualification within a particular local labr market participate in this
measure;

— when estimating the productivity effects of furthiexining on productivity at
the firm level it turns out that there are hardhydarger firms which do not
offer further training. Thus without further (paratrc) assumptions, it may
be impossible to generate a reliable control gfoagarger firms.

Lack of common support does not imply that treatnedfects cannot be identi-

fied in general. Some methods (difference-in-déferes, see Section 3.4.2 and

the so-called regression discontinuity design)tesed on the fact that an exoge-
nous policy variation (so-called natural experinsersee Section 3.2.4) induces
that some persons are participants or non-partitsp@ a measure with a prob-

ability of (almost) 100%.

Even if one decides to compare treated and untgagesons only within the
common support, both groups may still be diffenaith respect to the distribu-
tion of theirX variables. Assuming that there are also non-ppaits from the
training measure for unemployed in above exam@djgipants may be younger
on average, and thus may have better labour mpréspects.

Secondthere may be selection bias due to (unobsenaiMes which are not
included in the vectaX, but which affect participation as well as outcofselec-
tion on unobservabl@g6 These variables may be unobserved since theyiare e
ther not included in the dataset, or it is gengrafipossible or difficult to collect
these variables. For example, important variabledh sas a person’s ability or
motivation are usually not directly measurable. iligkup the example from
above, one may assume that it is possible to genareontrol group for the par-
ticipants in training, which has, on average, tamea observable characteristics
(age, sex, health status, place of residenceasdadle group of participants. Nev-
ertheless, participants may be more motivated ke tgp a job on average and
therefore more willing to invest in human capitgl farticipating in a training
measure. This example demonstrates that seleatiamobservables is likely in
practice. Therefore, when applying methods basetherassumption that selec-
tion on unobservables is not relevant, a justiitcabased on theoretical consid-
erations is necessary.

Third, the treatment effect may be inconsistently edtihén case of specifica-
tion errors in the participation Eq. (6) and/or th@acome Eq. (5). This is espe-
cially relevant in case of parametric (regressiapproaches. For example, cer-
tain assumptions with regard to the (joint) digitibn of the error terms could be
incorrect. Assumptions with regard to the functicioam of the equations could

26 This corresponds to the classical selectioblpro as addressed in the models BCckvAN (1978,
1979).
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be wrong, that is, the imposer X,) may not correspond to the true relationship.
Particularly, the heterogeneity of the effects rezpia corresponding interaction
of effects in parametric approaches, which may akenly omitted by the re-
searcher.

3.2.3 Social Experiments

Social experiments randomly choose participantsmifeogroup of people who
are potential participants. This implies that tlssignment to treatment is com-
pletely independent of the possible outcome otristment effect. The group of
untreated is statistically equivalent to the trdageoup in all dimensions except
for the treatment status. Even though social erpents are not relevant for the
subsequent analyses they are an interesting benkhima non-experimental
econometric approaches. First of all, the perfoirreanf non-experimental esti-
mators has been checked by using experimentakd&eacond and more impor-
tant, non-experimental estimators attempt to siteukxperimental situations
(“quasi-experimental methods”). Social experimestitsuld not be mixed up with
natural experiments, which are discussed in tHeviahg section.

3.2.4 Natural Experiments

A natural experiment is an exogenous source ofidyolvariation, which
causes a randomly chosen subpopulation to parcipaa measure or to be
within the scope of a regulation or reform, whitber subpopulations do not par-
ticipate or are not within the scope of the regafator reform. The central as-
sumption states that the assignment to the grau@sagenous with respect to the
outcome variable (policy exogeneity). ‘Group’ mayean age-group or other
demographic characteristics, region, or (as in Bapter 4.4) establishment-size-
group. By definition, the common support assumpignot given as the prob-
ability of participation of non-participants equakro. Thus methods being based
on the common support condition such as propessitye matching are not suit-
able in this case.

In empirical economics there are various examplepolicy changes being in-
terpreted as natural experiments in order to estimausal (treatment) effects:

— In the eighties, entitlement to unemployment bengéis extended for older
workers in Germany. This has been used in a cavipdtudies, starting with
HUNT (1995), to identify the effect of unemployment bBnhentitlement on
unemployment duration (see Section 3.4.2).

— AUTOR (2003) assesses whether there is a causal relatareen the increase
of dismissal protection (in terms of decline of ‘@oyment-at-will28) in

27 See, for exampleMsrH and TobD (2003).
28 The common law doctrine of employment-at-withich has been recognised throughout the U.S.
since 1953, rules that employers and employees talmited discretion to terminate their employ-
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some federal states of the U.S. and the growtkraporary work agency em-
ployment. Using the state level variation as a mratexperiment within a dif-
ference-in-differences framework (see Section 3.4l% result is obtained
that the increase in firing costs explains as mas20% of the growth of
temporary employment between 1973 and 1995.

In Subchapter 4.4, a change of the employmenthbtédor the application of
the Protection Against Dismissal Law is used tameste the effect of firing costs
for permanent workers on the establishments’ userar work.

If the policy exogeneity assumption is fulfillectoral experiments can be used
straightforward by difference-in-differences estiara (see Section 3.4.2) for the
estimation of treatment effects.

However, exogenous policy variations do not alwggserate clearly defined
groups of treated and untreated individuals. Imstkamay only increase the
probability of participation for certain groups Wehithe participation is also af-
fected by other factors (seeEVER, 1995). In this case, natural experiments can
be used within an instrumental variable approach.

3.2.5 SUTVA: Possible General Equilibrium Effects and Indrect Effects
of Fixed-Term Contracts

A fundamental requirement for the validity of enngat studies based on patrtial
equilibrium estimators is th&table unit-treatment value assumpt{@UTVA see
RUBIN, 1980b and WOLDRIDGE, 2002): there is no interference between indi-
viduals leading to different outcomes dependingreatments other individuals
received. In particular, the labour market situagiof the control group (consist-
ing of non-participants) must not be affected by garticipating individuals. If
the SUTVAIs violated, the causal effect estimated by theigdaanalysis at the
microeconomic level is not informative with regaalthe impact on the econ-
omy at large?® In the context of the evaluation of ALMP theseeefs on non-
participants are calleddirect effectf the treatment. EICKMAN, LALONDE, and
SMITH (1999: Subchapter 9.1) cite the following indiredtects: displacement
effectsi.e. jobs created by one programme are at theresgof other jobsub-
stitution effectsi.e. jobs created for a certain category of wskeplace jobs for
other categories because relative wage costs Heeged;deadweight effects
I.e. subsidising hiring that would have occurredhi@ absence of the programme;
tax effectsi.e. effects of taxation required to finance gnegrammes on the be-
haviour of everyone in the society.

What does this assumption mean for the analydesrat and what may be indi-
rect effects in the context of FTCs? Obviously, 81¢TVAis very likely to be

ment relationships at any time for any reason snkeglicitly contracted otherwise (seaJ7oR,
2003).

29 Put differently, if the SUTVA is violated thend-treatment” benchmark is contaminated by the
treatment (see ECKMAN, LALONDE, and $MITH, 1999: 2035).

36



violated in reality, a statement which is also jpretl by theoretical models ex-
plaining the macroeconomic impact of FT®Nevertheless, in line with previ-
ous literature, the microeconometric analysis garded here as a complemen-
tary starting-point for further analyses using otfmacroeconomic or general
equilibrium) methods. Nonetheless, the plausibitifythe SUTVAand possible
implications of its violation are discussed in tt@ntext of the analyses in the
respective chapters.

3.2.6 Basic Approaches for the Generation of Control Grops

Depending on the dataset used, there are genésalldifferent possibilities to
generate the counterfactual outcome by a contalrthe control group con-
sists of participants prior to entering the prognaror the control group consists
of persons who (at least) do not participate duthegtreatment under observa-
tion. Given these possibilities, there are threeegal approaches to estimate the

mean counterfactual situatidfl(\()|C:1): (1.) before-after, (2.) cross-section, or

(3.) difference-in-differences estimators (SeeCKMAN, LALONDE, and ™MITH,
1999). All estimators presented in the followingtgans belong to one of these
approaches.

The applicability of the methods presented inribgt sections depends on the
availability of panel data or cross-section datatle relevance of the different
components of the selection bias (as previouslgudised), and finally, on the
researcher’s willingness to impose assumptions weisipect to functional forms,
distribution of error terms, and exogeneity of aates.

In Section 3.4.1, it is discussed that the befdterastimator, which in princi-
ple means to compare treated persons with thenssddefore the treatment
(treated persons serve as their own control grosipased on assumptions which
may not be realistic in many cases. Therefore, umally tries to generate the
control group of untreated persons in order to yapptross-section or a differ-
ence-in-differences estimator. However, it is netessary to impose that an un-
treated person is a person that never particip&tasexample, it suffices to de-
fine a control group in such a manner that a comidividual is not treated be-
fore calendar perioti1, given that the corresponding treated persoticpzates
in periodt (see Subchapter 6.3).

30 For example, BerI (1999) predicts that re-employment chances ofutiemployed are reduced by
the fact that they have to compete with FTC worlamnsvacancies; BNTOLILA and UNT-PAUL
(1992) indicate that FTCs increase employment ldalif permanent workers; andeBToLILA and
DoLADO (1994) point to positive effects of FTCs on agagtegvages (see Subchapter 4.2).

31 To the best of my knowledge, this approach praposed for the first time byi&iesI (2004). Ru-
diments can already be found igEdHNER (1999) and BRODATY, CEPON and FOUGERE (2001). Re-
cently this approach has been formalised BgoRriskssoNand HHANSSON (2003). LECHNER and
MIQUEL (2002) show that the approach may be includetdarfiamework of dynamic treatments and
derive the identifying assumptions.
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3.3 Evaluation Methods Requiring Cross Sectional Data

The methods presented in the following sectionslmam@pplied to the case of
treated and untreated individuals being observed fon one time period. This
does not imply that they are not applicable to pdata.

3.3.1 Propensity Score Matching

In recent years, propensity score matching hasgglbecome the most popu-
lar approach to the evaluation of labour markegpgmmes32 It is, furthermore,
increasingly applied to other topics as wW8llThe basic idea of matching is to
match a (group of) untreated individual(s) with g&mcharacteristics to every
treated individual. The resulting control groupuged to estimate the counterfac-
tual outcome. In Chapter 5 propensity score matcisrapplied to estimate the
ATT of FTCs on wages and subjective assessments ofdhiéng conditions,
using a control group of permanent workers. In Sabter 6.4, th&TT of enter-
ing into FTCs from unemployment on long-term emph@yt prospects is esti-
mated using a control group of unemployed persdms @o not enter into FTCs
in the same months.

Basic Assumptions

In this subsection, only the estimation of ET is discussed in detail. The es-
timation of theATE andATU is analogous in many respects. Whenever the esti-
mation of theATE requires further assumptions, it is mentioned ieijyl.

Let X again be a vector of (pre-treatment) conditioniagables that are unaf-
fected by the treatment, such as sex, age, andigatibn. The statistical match-
ing estimator may solve the problem of selecticas{due to differences in ob-
servable characteristics) by imposing ®enditional Independence Assumption
(CIA)

Y, O C| X (for ATT) 9)

Y, Y%, O d X (for ATE) (10)
where 0 denotes independengeAssumption (9) for th&TT states that the out-
come of the untreated individuals is independenthef participation statu€,
after controlling for observable variabls(seeLECHNER, 1998). Assumption

(10) states that the estimation of ¥th€E requires that the outcome variable is in
both states independent of the participation statiier conditioning orX.35 The

32 See, e.g., biERand Q\LIENDO (2001).

33 For example, BACcK and $1TH (2003) estimate the effects of college qualityeannings. ECHNER
and VAzQUEZ-ALVAREZ (2003) use matching to identify the effect of Bitities on labour market
outcomes.

34 TheClAis also termedignorability of treatmeritor ‘selection on observables

35 It actually suffices to impose tlmnditional mean independence assumptfoone only wants to
estimate the meaATT. This assumption is weaker than BEA since it requires only the mean out-
comes to be independent of the treatment conditionaX (see WOLDRIDGE 2002: Subchapter
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CIA means, for example, that the individual partidgratdecision C ) must not
depend on heterogeneity of the effect with resfeanobserved variables (char-
acteristics) of the individual. If the treatmenteet is higher for motivated indi-
viduals and if these persons patrticipate with ddigorobability, theCIA is vio-
lated and a selection bias remains. Obviously,viagor X should contain all
variables that are thought to simultaneously inflieeparticipation and outcome.
If this condition is fulfilled, one can assume that

E(%|C=1 X)= § Y| C=0, X. (11)

By using this expression it is possible to estintheeATT expressed in Eq. (1)
consistently. The plausibility of th&lA is discussed in Chapter 5 and Chapter 6
in the context of the applications.

Particularly, if the vectoKX is large and contains many continuous variabtes, i
may be quite unlikely that a match between all memsitof the treatment and
non-treatment groups can be found for every contioinaf X (‘curse of dimen-
sionality’; HECKMAN, ICHIMURA, and ToDD, 1997). However, as G8ENBAUM
and RUBIN (1983, 1985) show, it suffices to match treated antreated persons
on the conditional probability of participation giv the vector of observed char-

acteristics. This conditional probability of paipiation e( X)EPr(C:Jj X) IS

called thepropensity scoreFor theATT the result by RSENBAUM and RUBIN
(1983) implies that if the outcom¥ is independent of programme participation

conditional onX, it is also independent of programme participatomnditional
on e( X). So Eq. (11) can be rewritten as

E(v|C=1.4 X)= £ ¥ G0, £ X. (12)

Eq. (12) allows to reduce the high-dimensional eedt to a one-dimensional
probability e( X) and reduces the problem of finding appropriateches. The
propensity scoree( X) can be estimated by standard parametric approdiiees
the probit or the logit model (seeeBeJIA and WAHBA, 1999).

A further necessary assumption is to rule out thesiile phenomenon of per-
fect predictability of the participation stat@ conditional onX. Therefore, a
common support conditidmas to be imposed

Pr(C=1x)<1 (for ATT) (13)

0<Pr(C=1x)<1 (for ATE). (14)

Assumption (14) for théATE guarantees that persons with the same values of
their X variables all have a positive probability of beibgth participants and
non-participants, i.e., any individual constitugepossible participant and possi-
ble non-participant (seeB¢KMAN, LALONDE, and MITH, 1999: 1920). Assump-
tion (13) for theATT is weaker since it only requires that every paréint could

also be a nonpatrticipant. In terms of the analg§i€hapter 6, this means that

18.3). However, following the bulk of the literatyrthe CIA is used (see HCHNER 2002: 62).
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every individual entering into a FTC could, giveerfor his characteristics, in
general also have stayed unemployed in order tp &Besearching. In Chapter 5,
this means that every FTC worker could in princigleo hold a permanent con-
tract.

In concrete terms, propensity score matching estirs work as follows. In the
first step, a probability model is used to expltia participation statuS by the
vector X (possibly including interaction terms and polynalsiof X). Subse-
quently, for each person (that is, for treated amleated persons) the propensity
scoree( X) is predicted using the estimated equation fronfitisestep. Follow-
ing the literature, the predicted linear index eatthan the predicted conditional
probability is used in both analyses of Chapten8 €hapter 6 (seeECHNER
1998). The reason for this is that individualshe tails of the distribution can be
distinguished more exactly. Nevertheless, to siiyphatters the term ‘propen-
sity score’ is also used for the predicted lineaex in the following. In the third
step, for each persanfrom the treatment group, a (group of) comparalbie
treated person(s) is matched. Matches are consttuon the basis of a

neighbourhood (g), whereg is the estimated propensity score for a treated
personi. Let N, denote the number of observations in the subsaofpiee un-
treated, and\, the number of observations in the subsample ofrdeted. Then
the individuals in the untreated subsample whonaighbours ta, are individu-
als jO{C =0} for whome O (¢), i.e., the set of persons :{ jg OO (e)} :

The effect of the treatment for each observationthe treatment group is esti-
mated by subtracting the weighted average of theooue of the untreated group

observations from the outcome of the treatment rvasen i (see HCKMAN,
LALONDE, and ™MITH, 1999). Hence, thATTis estimated by

Nii[%i_iw(i’ J)Yojj (15)

Different matching estimators differ in the weights(i,j)0[0,] (with
No

> w(i, j)=1), which are associated to the members of the abgtoup and in
=1

the way the neighbourhood is defined. Basicallgrehis a negative association
betweenw(i, j) and ‘q —q\. The more dissimilay is toi, in terms of the esti-

mated propensity scores, the smaller is the agsdciaeightw(i, j) of the con-
trol individual j. The extreme case is nearest neighbour matcheeyrext sub-
section), where only oneearestneighbour in terms of the estimated propensity
score is used as a control for one treated petanis, w(i, j) is either 1 or O.
Asymptotically all matching estimators produce sagne results, because in an
arbitrarily large sample they all compare only éxaatches (see LIBCK and
SMITH, 2003). ‘In finite samples, different matching estimatorsduce different
estimates because of systematic differences betiiveenin which observations
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they assign positive weight, how much weight thesyga them, and how they
handle (implicitly) the support probletnBLACK and $1TH, 2003: 17). This is

also found here: In the application of Subchaptet, Ghearest-neighbour
matching seems to generate the most reliable sgswhile the analyses in
Chapter 5 seem to be in favour of kernel-based mragc

Nearest-Neighbour Matching

Nearest-neighbour matchingifi-matching) defines the neighbourhoay of
the treated individual in such a way, that only the untreajed selected as a
control individual that is closest tan terms ofg ande;:

A ={i,min oo}, (16)
where| | is a metric measuring the distance betweeande,. Eq. (16) states
that the unemployed workgwith the value ofe, that is nearest te, is selected
as a match and is defined as a control for theeie@TC worker). The weight
w(i,j)=1 is attached to this selected control, i.e.,&Hsronly one control per
treated individual.

NN-matching can either be performedth or without replacementWith re-
placement means that each untreated individuakeare as a control for more
than one treated individual. This can improve thataiing quality, but it in-
creases the related standard error of the estinedtect, which has to be consid-
ered when estimating the standard errors (seeutbeestion below for the calcu-
lation of the standard errors). In order to redtloe risk of ‘bad matches’, a
modified version ofNN-matching, called caliper matching can be used (see
CocCHRAN and RUBIN, 1973). For a pre-specified level of tolerariee-0 (cali-
per), the treated individuais matched to the untreated individyao that:

Hq—gH<LP. a7)
If none of the untreated persons is within therirdk (caliper) W around the
treated individual, the individuali is left unmatched and is not used for the es-

timation. This is one possible method for imposihng common support condi-
tion (see subsection below for a discussion of thisssu

Kernel-Based Matching Approaches

Simple NN-matching uses only a fraction of the informatiam tbe untreated
individuals, as only one untreated individual istchad to one treated individual.
Therefore, it is associated with a loss of efficierisee ROLICH, 2004). In the
extreme case, kernel-based matching estimatordraohsatches by calculating
weighted averages of the outcomesalbbfindividuals in the sample of untreated
(within the common support), with the weights degiag on the similarity of the
treated and the untreated individuals in termsistbdce betweer ande, . Thus
the variance of the estimate is reduced (efficiegamy), which may, however, be
associated with an increased bias (imbalance iereable characteristics). In
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general, there is a trade-off between minimising klas and minimising the
variance when choosing a matching estimator (seedibcussion in IBNESI,
2004).

As discussed in detail byMBrH and Topb (2003), the non-treatment outcome
of the treated individuals can be estimated usimgprgparametric kernel regres-
sion as weighted outcome of all untreated indivisiwaithin a neighbourhood.
For Eq. (15) the weight is estimated as

A (G
TS el “

ko(c=0

where G([J is a kernel function, ant is a bandwidth parameter which goes to
zero asN, goes to infinity. The smaller the bandwidth thghuar is the weights
w(i, j) associated to dissimilar individuals. The neighthood depends on the
kernel used (seeMsrH and TopD, 2003).

In Chapter 5 another kernel-based matching estimstohecked, calletbcal
linear matching This is the preferred one byeEKMAN, ICHIMURA, SMITH, and
TobD (1998) as well as by ERGEMANN, HTZENBERGER and $ECKESSER
(2004). The non-treatment outcome of the treatédviduals is estimated by a
local linear estimator (seeaR, 1992). The associated weighting function can be
found, for example, in MTH and TopD (2003)36 As discussed in greater detail
by SvITH and TopD (2003) as well as byR6LICH (2004), local linear matching
may have advantages over kernel matching undaicerssumptions.

For the implementation of kernel and local-lineatching, one has to choose a
specific kernel functiorG () and a bandwidth parameterlt is accepted opinion

that the choice of kernel is not as important &sdhmoice of bandwidth (seak
and GJBELS, 1997; AGAN and ULAH, 1999)37 In the analyses of the subse-
quent chapters dapanechnikokernel is used. An attractive feature of the Epan-
echnikovkernel is that it converges at a faster rate tfianexample, the Gaus-
sian kernel because it implicitly imposes the comraopport condition through
the choice of bandwidth (see&k and $11TH, 2003).

Following a couple of studié§ the bandwidth is chosen according to

25 _ 75
SILVERMAN’s (1986) rule of thumbh=0.9Emin[ sqe) : (31)34% (e)jDN‘O-Z,

wheresd(eg) is the standard deviation of the estimated prapessore,q*(g)
andq™(g) are the 28 and 78 quantile ofe, andN is the sample size.

Recently, BACK and $TH (2003) proposetkave-one-out validatiofor the
bandwidth choice, which may be more appropriate tBdverman’s rule (see

36 This complex formula is not presented heregesindoes not lead to additional insights.

37 The kernel function has only to fulfil the régument to be non-negative, symmetric and unimodal.
38 See, for example,ERGEMANN, FTZENBERGER and $ECKESSER(2004) as well as ECKMAN, ICHI-

MURA, SMITH, and ToDD (1998).
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also ROLICH, 2004). The basic idea of leave-one-out validaigomo leave an
untreated observation out and to minimise the fseerror in out-of-sample
predictions of the untreated observation left @gie(RGAN and WLAH, 1999).
In Chapter 5, this approach turns out to be ndilida due to computational rea-
sons.

Mahalanobis Distance

In previous empirical research the so-called Matathes distance has fre-
quently been used as a method of matching on addltivariables besides the
predicted propensity score (see, for examplGHNER 1999; HUJER MAURER,
and WELLNER, 1998). Using variables (a subset of conditionuagiables in-
cluded inX which are assumed to be important) in additiotheopredicted pro-
pensity score may decrease the selection biasmarydunction as an additional
protection against any impact due to inconsistatitration of the propensity
score. The propensity score in combination with #uglitional variables is
termedbalancing scoreb( X) (see RSENBAUM and RUBIN, 1983). Matching on
the balancing score is performed using the Mah#&l@ndistance (see URBIN,
1980a), which is again a method of obtaining a dingensional measure of simi-
larity. Again,NN-matching as well as different kernel-based matgl@stimators
are applicable.

Imposing the Common Support Condition

Unlike parametric estimators, the consistency adfcimag crucially depends on
the common support condition. In case of propersityre matching the condi-
tion requires the distribution of the estimatedpemsity of the treated' to be
entirely overlapped by the distribution of the peapity score of the untreated
e”. For example, in case of the analyses of Chapt#ti$ means that for every
unemployed person entering into a FTC a sufficjesitinilar person (in terms of
the estimated propensity score) staying unemplayede same calendar month
has to be available.

Usually there are two approaches to the problefacking common support
(see [ECHNER 2001a): Either matching is performed only for shub-population
within the common support, or the problem is simjgigored. In case dNN-
matching the latter may imply using untreated nleaghrs who are very different
from the treated individuals. This approach canialsly lead to biased esti-
mates due to ‘bad matches’. Although the first apph is appropriate for obtain-
ing a consistent estimate for tregion of common suppofite., the region of the
distribution in which each treated individual isaposed to a sufficiently simi-
lar untreated individual in terms of the propenstpre), it may be misleading:
“When treatment effects are heterogeneous insideoatside the common sup-
port, then the estimated effect does no longerespond to the original parame-
ter of interest. (LECHNER 2001a: 21). Otherwise, if the treatment effechas
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mogeneous at least within the treatment group, dditianal problems appear

besides the loss of information and thus loss fi€iehcy of the estimator (see

BLUNDELL and WsSTADIAS, 2000).

In concrete terms, the following approaches arel useimpose the common
support condition represented in Eq. (13) and E4):(

— The treatment observations whose estimated prdgessore is higher than
the maximum or less than the minimum estimated gmejpy score of the
controls are dropped.

— Using caliper matching: Imposing a caliper, thadiopping treated observa-
tions for which no sufficiently similar controls cde found, is a way of im-
posing the common support.

— Choosing a kernel which does not have a positivesitheover the whole real
line, that is, a kernel which is zero outside aghbburhood of the origin. This
is true for the Epanechnikov and the Triangle kiebug not for the Normal
kernel.

Further approaches, not being applied in this stedyp be found in ECHNER

(2001a) and HCKMAN, ICHIMURA, SMITH, and ToDD (1998).

Obtaining Standard Errors

In order to test the statistical significance oé tbstimated treatment effects,
standard errors have to be computed. A potentfitulty arises from the fact
that the estimated variance of the treatment e8bould also include the vari-
ance due to the estimation of the propensity seme the imposition of the
common support. A possible solution to the problsmalculating the variance
based orbootstrapping(see IECHNER 2002)39 Each bootstrap draw includes a
re-estimation of the propensity score, imposingdat®mon support, and (in case
of kernel-based matching) the re-calculation ofapemal bandwidth.

The method of bootstrapping is a popular re-sargptiethod used to estimate,
inter alia, standard errors in case analyticahestiés are biased or even unavail-
able. The basic idea can be described for a samgéa as follows (seeRBWN-
STONE and VALLETTA, 2001): The mean of an observed sample typicatfgrd
from the mean of the underlying population dueanmgling errors. The sampling
distribution (including the standard error) summesi how the sample means
would vary, if a large number of samples were drésem this population. Now,
the essential idea is to assume that the obsenmaglsis the population and to
draw (bootstrap) samples from this approximate faamn (which is actually the
sample) to estimate the sampling distribution. Bbetstrap samples are drawn
from the observed dataset (sample) with replacenaeat the mean is computed
for each boostrap sample. Thus drawMdiootstrap samples leads b esti-

39 For kernel matching estimatorss¢kMAN, ICHIMURA, and TobD (1998) present analytical formulae
for the estimation of the variance. To the besmgfknowledge, this has not been used in applied
work so far, possibly due to complexity.
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mated means. The distribution of these means appates the sampling distri-
bution (and thus the standard error) of the pomnatmean. In case of kernel-
based matching estimators of Chapter 5, this bapstpproach is adopted.

The obvious practical problem is that bootstrappsgery time-consuming. In
case of 500 draws (which seems to be rather a Itmérin the literature), all
estimation steps described above have to be repb@tetimes. Therefore, in the
analysis of Subchapter 6.4 boostrapping turns @utet infeasible. For the esti-
matedATT by NN-matching, the following formula may be appliedg$4UJER
CALIENDO, andTHOMSEN, 2003 as well as BECHNER, 2001b):

No
) >of
Var(ATT)=— Var Y| CG=1)+1>— va( } G0), (19)
N, (Nl)
which takes into account that matching with rephaeet is performed, i.e., an
untreated individual can serve for more than omatéd individual as a control.
w, denotes the number of times an untreated persasets as a control. As men-

tioned above, the variance increases withWhen using Eq. (19), independent
observations, fixed weights, and homoskedastidith® outcome variable within
the treated and the control group have to be assufmethermore, the variance
is assumed not to depend on the fact that the psifyescore is estimated and
that the estimated probabilities are applied teduced sample due to the com-
mon support condition. Using Eqg. (19) may be fiesti by the result that there
seems to be little difference between the bootpedpvariance and the variance
calculated using this formula (seedHNER 2002).

Estimating Heterogeneous Effects Using Propensityc8re Matching

It is quite straightforward to estimate heterogersetveatment effects with re-
spect to observable variabl¥sNote that this corresponds to simple interactions
betweenX variables and the treatment dummy within a regoasapproach. In
general, there are three different valid approacisesl in applied studies: (1.)
one may perform the whole analysis (the estimatibthe propensity score as
well as the matching) completely separate for eadigroup (applied in Chapter
5); (2.) one may use the whole sample, but maydebkubgroup dummies in the
mahalanobis distance and thus imposing that ordwiduals within the same
group are matched (applied in Subsection 6.4.@38); one may first do the
whole analysis for the whole sample and afterwastemate regressions with
interaction effects on the matched sample.

3.3.2 Parametric Regression Methods Versus Matching

As indicated in Section 3.2.2, using parametrichmds may be associated with
some drawbacks in comparison to propensity scotemmg methods (see, e.g.,
BLAcK and $11TH, 2003):
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(1.)regression models often impose the assumption lwfear functional form
and linear additive (common) effects;

(2.)regression models can be estimated in areas witbmuimon support by
their functional form assumptions. Put differenfpgrametric models conceal the
common support problem and may lead to results hvare not justified by the
underlying data;

(3.) estimating regression equations requiEe(SJ|x, C) =0, while matching only

needsE(U,|X,C=1) = E(Y,| X, C=0).

However, arguments (1.) and (2.) are not concluaiyainst regression meth-
ods. A linear model can approximate non-linear fiomal forms to a large de-
gree by using higher order and interaction terreg 80OLDRIDGE, 2002: 612).
Furthermore, the estimation could be restrictethéocommon support. The area
of common support is, however, harder to be defimgigout a propensity score.

Point (3.) is a remaining advantage of matchingho@s$ over regression analy-
ses: The dependency 6f(andX) with the error ternt does not have to be zero
as in regression analysis, but it has to be theesanthe treatment and control
group. Put differently, matching does not requite absence of selection bias
(selection on unobservables), but the selectios tmabe balanced in the treat-
ment and the control group conditional ¥nFurthermore, assuming that the de-
pendency betweeX andU is balanced in the treatment and the control gioup
the matching estimator, one can use conditioningalskes which would be cor-
related with the error term in a parametric regogssnodel (see ECHNER
1998). In Chapter 5 and Subchapter 6.4, this ptpperepeatedly used to justify
the CIA and the application of propensity score matching.

3.3.3 Instrumental Variable Approaches and Selection Modks

The approaches addressed in the following may eéteibias due to selection
on unobservables without the necessity of panehk datbe available. In ex-
change, exogeneity assumptions and/or assumptiottsea(joint) distribution of
error terms have to be imposed, which are parttgsiable. Since the application
of these approaches does not yield reasonable s rable results in Chap-
ter 5, only the basic idea is presented.

All Instrumental Variable (IV) approaches (and séten models, see below),
are based on the assumption that thewd ieastone IV Z°, which affects par-
ticipation (C), but has no direct effect on the outconyg® (There is an analogy
between IVs and experiments: As flipping a coitase of an experiment deter-
mines participation but not the outcome, an IV @l€ but notY. For the exam-
ple of a linear model, the following two conditioare prerequisites for a variable
Z' to be a suitable IV:

Pr(Czin,Z*zz);t P.(Czjrx,z: z) (20)
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where z and z' are two values o . The assumption of Eqg. (20) simply states
that changes in the value @ (which must have at least two valugsand z')
must affect the conditional participation probdkiliThe condition
E(u|x.Z.¢)=EU x g, (21)

requires thatz™ is unrelated to the error term in the outcome #gnés), condi-
tional on the included observable variab¥eS'hus the only way” is allowed to
affect the outcomes is through the participati@iust €xclusion restrictiop In
practice, it turns out that it is often difficult @ven impossible to find reliable
exclusion restrictions. In case of the analyse€lmdpter 5, one needs an IV af-
fecting the probability of holding a FTC (insteadagpermanent contract) but not
wages. Recent literature states that valid Vs gaeerated by natural experi-
ments (see RGRIST and KRUEGER 2001). In Chapter 5, the reverse direction of
the reform of the Protection Against Dismissal LAowering the employment
threshold) as discussed above, is used as an I¥Hwhowever, turns out to be
not suitable as it is not sufficiently correlatedhathe endogenous variable).

Selection modeland switching regression models are akin to IVhoés. An
important result is found by WfLACIL (2002). He shows that the non-parametric
identification of selection models and instrumentatiable models require ex-
actly the same assumptions and, hence, both mmtd#isfy the same causal ef-
fect. Non-parametric selection models and instrualerariable models are iden-
tical.

3.4 Evaluation Methods Requiring Panel Data

If longitudinal data are available, that is, indivals are observed for at least
one period before and one period after the treainieere are more possibilities
to estimate the hypothetical outcome of non-treatnfer the treated. Assuming
that the error term can be additively decomposéal an(time invariant) individ-
ual-specific effecta, a common macroeconomic time effét and a random
individual effecte, (classical error term), Eq. (5) can be re-wriihsn

Y, =Gg(%)+(1-C) g( X)+ a+q +5 . (22)

3.4.1 Before-After Estimator

The basic principle of this approach is to usepgretreatment outcome as an
estimate for the unobserved counterfactual outcohtke participants in case of
nonparticipation by differencing out the unobsenredividual effectsa. The
approach can be interpreted as a fixed-effectsnastr. To simplify matters,
only two time periods are assumed in the followithglenotes the period before
and t the period after the treatmei®t.The identifying assumption is (see
HECKMAN, LALONDE, and ™MITH, 1999: 1892)

40 A generalisation is straightforward and doedlesd to additional insights.
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E(Y - Y| C=1)=0. (23)
If this is valid, the before-after estimator is givby

(%~ %)n 24)
whereC=1 means, that only individuals are taken into aotavhich participate

betweent” andt, and the bar denotes sample means. The indivitealiment
effect for every individual may be written as

Yth_Yo‘t:(Xt_ﬁ')-l-( X - X) (25)
The last term(Y,, - ;) is the bias of the estimated individual effect,iahh
stems from the fact that one assunidy, |C=1) = E Y| C=1). The assumption

is valid, if the expected value df,. - Y, ) is zero. The assumption is not ful-

filled, if macroeconomic conditions affectingchange betweeth andt (that is,
if there is a time-specific intercep}), or if the participation (which takes place

betweernt” andt) already affecty,. (anticipatory effects).

The following example highlights a situation in whithe before-after estima-
tor leads to biased results. Assume one wantsadate the effects of FTCs on
the workers’ subjective assessments of their caspportunities. Assume, fur-
thermore, that workers hold permanent positions i@and FTCs irt. If macro-
economic conditions get worse between #ndndt (which negatively affects
career opportunities), the career opportunitie§ are obviously not a valid esti-
mate of the counterfactual of the career opporesint.

Anticipatory effects are relevant for the beforeeaestimator as well as the dif-
ference-in-differences estimator, described in riegt section. It has been ob-
served in a number of studies, that, shortly bepamicipating in a certain train-
ing programme, earnings and employment situatidnghe future participants
deteriorate, which has been termefishenfelter's Dip (see HECKMAN and
SMITH 1999; FTZzENBERGER and RREY 2000; BERGEMANN, FITZENBERGER and
SPECKESSER2004)41 Usually, thistransitory declinein employment probabili-
ties and wages of participants is explained bycgatory effects: In expectation
of participation, search activities are reduceddieg on average to reduced em-
ployment probabilities and wages. In either casis,itmplies that the outcome of
the treated in” is (even conditional oK) not a valid estimate of the hypothetical

outcome irt in case of non-participation, that (Y, | X, C=1)# ¥ | X G1).

Not only are anticipatory effects relevant in caS&LMP measures, but also for
policy changes in general. For example, rationgblegers may try to take an-
nounced changes of dismissal protection legislatmo account by adjusting
their hiring and firing decisions. A possible sabuatis to defing” in a way, that
the period of time betwedn and the start of the treatment is longer (SERGE-
MANN, HTZENBERGER and $ECKESSER2004).

41 This phenomenon was observed for the first tim&sHENFELTER(1978) for the earnings effects of
a training programme.
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Although the before-after estimator is not reliablemany situations, it has
some advantages: non-participants are not reqsirest it suffices to have in-
formation on participants and their pre-participathistories, implying that the
common support condition has not to be fulfilledaistrict sense.

3.4.2 Difference-in-Differences Estimator

The difference-in-differences (DID) estimator issed on panel data, and can
be applied without invoking strong assumptionsthére are exogenous policy
changes (natural experiments, see Section 3.2)DID estimator can again be
applied as a simple difference in means, but aliowa regression framework.
Furthermore, propensity score matching may be coetbwith the DID estima-
tor. The DiD approach estimates the treatment eHscthe difference between
the change of the outcome variables of the treated time and the change of
the outcome variable of the untreated over timereHenly the more relevant
DIiD estimator is presented, which conditions XinAssuming that, conditional
on X, the change in the non-treatment outcome of tredd equals the change of
the non-treatment outcome

E(Y - Y| X C=1)= K Y- ¥| X &0, (26)
the ATT can be estimated as

[E(nIC=LX)-HYICGLX|-[ EYI &0 X ExI| €0 N (27
This is also true in presence of (time invariamdlserved heterogeneity and all
kinds of heterogeneity of the treatment effect.

The assumption in Eq. (26) is less restrictive ragase of the before-after-
estimator since also (macroeconomic) time effétisequally affecting the out-
come of both groups, can be differenced out. Hetlee,DiD estimator elimi-
nates both unobserved fixed individual effeetsas well as unobserved fixed
time effectsg, .

The DiD approach can also be used within (paran)etegression models (see
MEYER, 1995)42 A seminal example for the application of the Dippeoach
within a hazard rate model for the analysis of upleyment duration is the
study by HUNT (1995)43 She analyses the effects of unemployment benefit o
unemployment duration by interpreting the extensdrunemployment benefit
entitlement for older workers in the eighties asatural experiment. The group
of untreated individuals are younger unemployedcWhare not (directly) af-
fected by the reform. The effect is the differentéhe change of the hazard rate
over time between treated and untreated unemplpgesbns. The hazard rate
from unemploymenti(t) is (represented in a simplified way) specified as

42 Note that this may be interpreted as a redfar@d |V approach (see MGRISTand KRUEGER 2001).

43 This study was an impetus for more microeconnmeesearch on the effects of the unemployment
insurance in Germany (see, for examplegISER, 1997; HIJER and HNEIDER, 1996, 1998). A
hazard rate model for the analysis of unemployrdenrdtion will be presented in Subchapter 6.3.
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A(t) = A, (t)exp] X, B, + B,after+ B,C+ B, afterx (28)
where afteris a dummy variable which is one after the reformal aero other-
wise. The patrticipation dummg is one for the age group of older unemployed
affected by the reformafterx C is an interaction effect, ariXlare characteristics
of the unemployed and further explanatory varialBsce the analysis results in
a significantly negative estimate ¢@f, one may conclude that the reform has led
to a lower hazard rate and, therefore, a longempi@yment duration for the
older unemployed. Of course, the simplified paraimetpecification in Eq. (28)
may lead to biased results as the heterogeneitiyeoéffect is not taken into ac-
count44

In case the analysis is not based on a naturariexget, that is, the assignment
to the treatment or non-treatment group is not erogs, the DiD approach is
only valid, if conditioning onX eliminates the bias due to selection on observ-
ables. Furthermore, selection on unobservable brisime constant and linear-
additive in order to be differenced out.

The DiD approach is inconsistent if,

- Y, is affected by anticipatory effects (AshenfelteDg; see previous sec-
tion);

— treated and untreated individuals are affected wifferent way by (unob-
served) macroeconomic shocKs45 For example, the hazard rate of older

unemployed may be affected by the business cycla dgifferent way as
younger unemployed;
— the policy is endogenouys.

3.5 Pre-Program Test

If the pre-treatment values of the outcome varidle Y,.) are available in the

dataset, it is possible to test to which extentajyeroach used is able to eliminate
selection bias. The Pre-Program test proposed by HCKMAN and HOTZz
(1989), is based on the consideration that, ifehemo selection bias left, there
are no significant differences between thean outcomeariables of the group
of treated and the group of controls before thd stiathe treatmentt(). Put dif-
ferently, theATT (or the treatment effect in general) before tleatimnent should
be zero. In case of matching methods, one canthestull hypothesis that

44 Further critique of ENT's (1995) study with respect to the policy exoggnbas been expressed by
EISEN (1997).

45 BLUNDELL and @STADIAS (2002: 29) propose an adjustment method for théec

46 Further reasons for inconsistency are presant®EYER (1995) as well as BUNDELL and (STA
DiAs (2002).
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E(Y, |C=1X)= Y | C1 ¥, that is, AFT,(X) =0.47 However, this test is
obviously unsuitable, if anticipatory effects aedevant.

Not all studies are based on panel data or havernn@tion on the pre-
programme outcome variable (see, for examplescR and $11TH, 2003). In
this case, however, evaluating programmes or iatérons by non-experimental
econometric techniques based on untestable assumspsuch as th€lA, is “an
act of faith (HECKMAN, 2001: 718), since there is no possibility to @etdea of
the reliability of the assumptions. This problens @ be faced in Chapter 5.

3.6 Summary

The empirical questions raised in the introductiorhis chapter are addressed
in the following analyses. Subchapter 4.4 analygesther there is a causal rela-
tionship between firing costs for permanent posgiand the firms’ use of FTC
workers (and other types of atypical work) by usihg change in the threshold
level for the application of the Protection Agaibssmissal Law as a natural ex-
periment within a difference-in-differences frameiuo

Chapter 5 applies (mainly kernel-based) propersityre matching estimators
to estimate the causal effects of FTCs on wagessabfective assessment of
working conditions by using a control group of parmant workers as an estimate
of the counterfactual. Furthermore, some attempsnaade taking selection on
unobservables into account by using a further changhe Protection Against
Dismissal Law as an instrumental variable. Thisyéwer, turns out to be unsuc-
cessful.

Subchapter 6.4 usd$N-matching estimators to identify the causal effeadts
entering into a FTC from unemployment on future Eyment prospects (in
permanent jobs), by generating a control groupnanployed who haveot yet
entered into a FTC. The corresponding propensityesis estimated by a hazard
rate model for the transition from unemploymenieicC jobs.

47 In case of regression methods the test canti@rped by including a dummy variable, which is one
for treated individuals before the treatment ane z#herwise. The estimated coefficient can be in-
terpreted as remaining selection bias.
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4 The Role of Fixed-Term Contracts in Labour Demand

4.1 Overview: Why Do Firms Use Fixed-Term Contracts?

In this chapter, the role of FTCs in firms’ labalemand decisions is analysed.
From the employers’ point of view, the most relavdifferences between fixed-
term and permanent contracts are not only the |dwieg costs, but also the
higher turnover rate of FTC workers. The latter ragm from the fact that many
FTCs are not converted into permanent contracts,he&mce imply worker out-
flows as well as a higher quit rate of FTC workesthey anticipate their higher
unemployment risk. Thus using FTCs forces firmemngage in search for new
workers more often, creating costs that have twéighed against the advantage
of low firing costs (see BLMLUND and SORRIE, 2002).

In the course of this chapter, it is emphasisetitha essential to differentiate
betweenjob flows (or job turnover respectively) on the one hand andrker
flows (or worker turnovey respectively) on the other hand. Job flows reder
changes in the number of filled jobs within a fireflecting expansions and con-
tractions.Worker flows refer to the flow of workers throudiose jobs.

In the literature, several reasons have been filththat may render FTC work
and other types of temporary work profitable foni. Following \AREJAO and
PORTUGAL (2003), all these reasons can be, at least looatthbuted to one of
the following three roles:

— FTCs are used ashaiffer stockthat is, as aadjustmeninstrumentto cope
with demand or productivity shocks;

— FTCs are used assareening devic€rolonged probationary period), in pres-
ence of asymmetric information on the worker’s ip{productivity);

— FTCs are used assaibstitutefor a certain proportion of permanent workers.
Job positions that are inherently permanent arpeéeedly) filled by FTC
workers. Jobs are inherently permanent, if theyfilleel with permanent con-
tract workers in the (unobserved) hypothetical aitn in which no FTC
workers are availabks

The reasons can be summarised as follows. Theyistessed in greater detail in

subsequent sections and chapters.

(1.) Firms can use temporary employmenathustmore efficiently to tempo-

rary demand fluctuations. Similar to overtime waeknporary workers are used

more frequently during booms and fewer during reices (see Section 4.2.3).

Furthermore, if employers are uncertain about wdreghrise in demand is tem-

48 VAREJAO and P®RTUGAL (2003) use the term “churning” for substitutiomd the term churning is
used in Subchapter 4.5 in a related but not idahtiteaning, the term “substitution” is preferred
throughout this study.
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porary or permanent, they may be reluctant to as®ehe number of permanent
workers, but rather rely on temporary workers utité economic outlook be-
comes more certain. Temporary work serves asfter stockor means of ad-
justment

(2.) By employing temporary work, firms magsulate their permanent work-
force from the effects of changing product demand camult This insulation
may help firms to reduce firing costs and secuma-Bpecific human capital. It
may also be used to obtain wage and work rule csnmes from permanent
workers in exchange for greater employment stgbiee BIRKLE, 2004; BEN-
TOLILA and DbLADO, 1994). Again, temporary work serves dsuffer stock

(3.) If asymmetric information on the abilifand therefore productivity) of
applicants and workers is relevant, and matchesxrerience goodg&JovANO-
vic, 1979), firms may use a temporary job g&r@onged probationary period
for screening prospective permanent employees.efiieet of asymmetric infor-
mation on workers’ and applicants’ productivity dsscussed in greater detail
Subchapter 5.2.

(4.) It may be an optimaquilibrium phenomenoto have asubstitutionstrat-
egy, that is, to substitute a certain proportionpefmanent workers by FTC
workers, independent of the business developme® YAREJAO and ®ORTU-
GAL, 2003). Job positions that are inherently permaf@en example, cashiers)
are repeatedly filled by FTC workers in order tduee labour costs, given that
wages for temporary workers are lower (see Chdpteor that wages (or fringe
benefits, or days of holiday entitlements) riseoadtically with age or job ten-
ure (such as in the public sector). This incenigvenhanced by the fact that peri-
ods of notice also depend on age and job tenueeSsbchapter 2.2). However,
such a substitution strategy by the firm can obstipwnly be optimal in case of
jobs with sufficiently low hiring costs and jobstiwilow requirements for firm-
specific human capital.

(5.) According to empirical findings, search costs bobyethe employer in-
crease withlabour market tightnesg¢see, e.g., BRGESS 1988). Furthermore,
job-to-job worker mobility increases with a bettate of the labour market. A
tighter labour market makes it relatively more atdegeous to hire workers on
permanent contracts since permanent contracts &vsiodme extent worker quits
that are more costly when workers are more diffitnifind (see MSMER, 1999;
HOLMLUND and SORRIE, 2002).

(6.) Assumingimperfect information on the workers’ effoghirking can be
avoided by paying efficiency wages to permanentkens and by relating the
probability of conversion or renewal of FTCs to gireductivity of FTC workers
(see WELL, 2000 and Subchapter 5.2). Again, it may be amagptequilibrium
strategy to fill permanent positions by temporarkers. Furthermore, if work-
ers exhibitcareer concernsthey may increase their effort and thus theipatt
(given their wages) in order to get their contrnastewed (see Subchapter 5.2).
Even if employers were not interested in finding the true ability of the work-
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ers, initial FTCs may increase productivity sincerkers on FTCs are willing to
spend more effort.

(7.) Again, assuming asymmetric information on abilityorkers on FTCs
may deter from asserting their rights, such asrggaléeave, since taking up their
claims may be interpreted as low ability by the &wyer which, in turn, leads to
a lower conversion probability. The reason is th&bss of work experience due
to parental leave affects wages of high-ability kevs relatively more than
wages of low-ability workers. Hence, loss of worperience is associated with
higher opportunity costs for high-ability workei&.To my knowledge, this ar-
gument has never been brought forward yet, butay fme an explanation why
FTCs seem to have an adverse effect on fertilitypain (see DLADO, GARCIA-
SERRANO, and IMENO, 2002). Again, it may be optimal to fill existingerma-
nent jobs by FTC workers.

(8.) Temporary work may be used in casdasfiporary absences of permanent
employeeslue to iliness, holidays, or parental leave (ss&i@n 4.2.5).

(9.) The previous point is related to the following aiion, described in the
literature (see INNE, 1991). A particular worker is to be hired on ampanent
job. However, there is a temporal mismatch in #wse that this worker can take
up the job only later. In the meantime the positienfilled by a temporary
worker. If the hiring process is very time-consuge.g., due to skill mismatch
in the local labour market), the situation is sanilThe job may be filled by a
temporary worker until a more suitable person ish

There are two further arguments. However, theseideebe less relevant for
FTC workers than for workers from temporary worleages (TWAs in the fol-
lowing) and freelance work (FL in the followingk may be cost-effective for
small- or medium-sized firms to hire FL or TWA werk instead of permanent
workers for particular tasks.BRAHAM and TAYLOR (1996) cite the example of
computer support activities inside smaller firmseofbeing carried out by FL
workers. Finally, using FL workers instead of peneat employees may be ad-
vantageous for firms in order to avoid paying sbegturity contributions.

The chapter is structured as follows. In the nextien, theoretical models are
described explaining the role of FTCs in labour dath Subchapter 4.3 summa-
rises findings from previous empirical studies whare complementary to the
empirical analyses in this chapter. In Subchaptér #irms’ reasons for using
FTCs are empirically analysed and compared withudeeof TWA and FL work.
This comparison may reveal the role of flexiblenfisrof work and the extent to
which they are substitutes for permanent laboueb#tan an exclusive analysis
of FTCs. Subchapter 4.4 focuses on the economaetrestigation of the link be-

49 To the best of my knowledge, there is no emglirevidence on the link between ability and wage
effects of the loss of work experience. There hosyever, results available that are related to &rm
qualification, which is usually assumed to be datexl with ability (see BBLO and WOLF, 2002):
Estimation results for German women suggest thatdawiation from full-time employment is asso-
ciated with significant wage cuts. The wage cuésratatively higher for highly qualified women.
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tween dismissal protection for permanent contramtkers and the firms’ use of
FTCs. Subchapter 4.5 provides an analysis of tleeabFTCs in worker flows
(inflows into and outflows from establishments)cginas discussed in the follow-
ing, dismissal protection legislation and FTCs rbaymore relevant for worker
flows than for changes in employment stocks.

4.2 Theoretical Considerations

4.2.1 Introduction

The objective of this section is to provide insgyhtto some theoretical models
describing how the existence of FTCs may affeendirlabour demand deci-
sions. As pointed out by@ADO, GARCIA-SERRANO, and IMENO (2002), exist-
ing models dealing with the labour market effedt$=©Cs can be classified as
one of the following four types of modelBirst, there are dynamic labour de-
mand modelsSecondthere are equilibrium matching and search moddisd,
there are efficiency wage modelsourth, there are wage bargaining models.
This chapter focuses on labour demand and matahiodels. Efficiency wage
and search models, considering the workers’ petisiese are discussed in Sub-
chapter 5.2 and Subchapter 6.2. Wage bargainipghked up in Subchapter 5.2
as well. Section 4.2.2 briefly summarises how prtid@ against dismissal legis-
lation is usually modelled in economic theory. Aftards, Section 4.2.3 pro-
vides an overview of recent theoretical models @mour demand with firing
costs taking into account FTCs. Section 4.2.4 mtsshe results of several equi-
librium and matching models taking labour suppld,gmarticularly, asymmetric
information as well as worker mobility into accouRinally, Section 4.2.5 pro-
vides an overview of theoretical arguments desuagilthe possible impacts of
German institutions, such as collective wage agesgsnand works councils.

Note that a duality of the labour force, as prestidby older segmented labour
market theories (see, e.gHAN, 1976; TAUBMAN and WACHTER, 1986), is de-
rived in the following approaches within a neo-slaal framework (augmented
by information asymmetries or institutional feat)rewithout the necessity to
give up the basic assumption of rational individuaihd firms maximising their
utility and profit (see, e.g., HKE, 1993; AINT-PAUL, 1996)50 For this reason,
‘traditional’ segmented labour market theoriesravediscussed.

50 As stated by AUBMAN and WACHTER (1986: 1184), one main feature of ‘traditionalgsented
labour market theories is that “labor market problems are viewed in a dynamic cantehere
maximizing behavior, to the extent that it doesteis unimportant for the market outcomeés

55



4.2.2 Protection Against Dismissal in Economic Theory andtructure of
Adjustment Costs in Labour Demand

In economic models protection against dismissgkeiserally interpreted as fir-
ing costs, i.e., adjustment costs in labour denvamdh are incurred by dismiss-
als of workers by employers (seeLA® and KaHN, 1999; ADDISON and
TEIXEIRA, 2001)31 It is distinguished betweedlirect effectson employment via
firms’ incentives to hire and fire workers, and thdirect effectoon wage setting
behaviour, worker mobility, and further macroecomofiactors (see Bau and
KAHN, 1999).

With regard to the direct effectsAZEAR (1990) argues that the effects of firing
costs could be completely offset by an efficienitcact charging an entry fee to
newly employed workers, that is, by lower startwmages. More general, a trans-
fer from the worker to the employer could complgtebmpensate for the firing
costs. In this case, severance payments wouldavet &ny allocative effects.

However, in practice such transfers from workerfrtas are not seen as feasi-
ble for many reasons (seeA® and KaHN, 1999). It is more reasonable to inter-
pret institutional firing costs to be lost resowgcd one defines them dsne,
money,or procedural complexityor the employer (see WkT, 2000). All theo-
retical models presented in the following assuna tlismissal protection is not
associated with an according compensation by teasi$fom workers to employ-
ers (see BANCHARD and LANDIER, 2002). This seems to be not too far from re-
ality in the German labour market (seeaANz, 2003: 416).

Before turning to labour demand models, the dinmrsby which the structure
of adjustment costs can be characterised have tutieed (see WKMERMESH,
1993; KOLLING, 1998). First, it can be distinguished betweernustdjent costs
resulting fromeconomi¢ technological or institutional reasons (see RANZ,
2003). For the analysis at hand, institutional oeasare obviously most relevant,
I.e., firing costs due to dismissal protection.tRearmore, economic reasons (e.g.,
initial skill adoption training or search costs) yra&so be relevant for the firms’
decisions to perform a ‘high-worker-turnover stggteusing FTCs.

Second, an important distinction is the one betwestrcostsandgross costs of
adjustment(see AMERMESH, 1995). Gross costs are incurred when a worker is
dismissed or hired. They are independent of theaohpf these worker flows on
the level of employment. Net costs of adjustmeatiacurred, if the level of em-
ployment changes. They reflect changes in the nurabgbs rather than the
flows of workers. Hence, gross costs arise fromkeoflows and net costs arise
from net employment changes. For economic modédsdistinction is impor-
tant, if labour is heterogeneous, or if there aoceker quits in case of homogene-
ous labour. Otherwise, net costs and gross costsdantical. Since dismissal
costs are obviously related to worker (out-)flowsl ssince two types of work

51 For an overview of adjustment costs in facemdnd see KMERMESH and FFANN (1996) as well as
KOLLING (1998).
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(FTCs versus permanent contracts) shall be comgidegross costs of adjust-
ments are clearly more relevant for the questidraat.

A third distinction is the one betweaymmetricand asymmetricadjustment
costs. Only for tractability reasons, traditionabromic and econometric models
assume symmetric adjustment costs, that is, haingmber of workers (increas-
ing total employment by a number of jobs) incure #ame costs as firing the
same number of workers (decreasing total employrbgrthe same number of
jobs). This assumption has been rejected by mampirea analyses (see, e.g.,
PFANN andPALM, 1993), and is obviously not well-suited for arsithg the ef-
fects of two types of work differing in their figncosts, if there are no good rea-
sons to assume that labour with high firing costalso associated with high hir-
ing costs.

A fourth dimension is théunctional formof the adjustment costs (se@WMER-
MESH and FFANN, 1996). Again, due to its simplicity in econometrnodels,
symmetric convetquadratig adjustment costs have been assumed in many em-
pirical applications. The underlying assumptiomhiat hiring and firing costs per
worker increase with the total number of hiringsl éinngs. In more recent theo-
retical modeldinear adjustment costs are assumed, with the costs propaity
increasing with the number of workers hired ordiréndeed, linear firing costs
seem to be a reasonable approach to model thesetitprotection against dis-
missal legislation (see HRTOLA, 1990).Lumpy costsare a further alternative:
they occur independently of the size of the emplelynthange. Note that differ-
ent adjustment costs imply different optimal patseof adjustment for the firm
(see NCKELL, 1986; FhMERMESH, 1993). For example, in case of convex ad-
justment costs, it is optimal to smooth the dynatmee path of employment
over time in order to avoid increasing marginaltsag adjustment. In contrast, a
firm facing linear adjustment costs has no advanigpostponing adjustment
into the future and may change employment withie period, however, possi-
bly not complete to the new equilibrium. As showar,example, in the model by
BENTOLILA and S\NT-PAUL (1994), discussed in the section below, it mayeve
be optimal not to change employment at all, if sheck falls within annaction
range

4.2.3 Dynamic Labour Demand with Firing Costs and Availablity of
Fixed-Term Contracts

Available theoretical models can be distinguishgdhe assumptions whether
they only take direct effects of firing costs obdar demand into account or also
indirect effects, and whether demand or produgticihanges are stochastic or
deterministic. The models analyse effects on stastalg employment levels (av-
erage employment over the business cycle) and gmmglot adjustment along
the business cycle or as reactions to shocks.
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Models without Fixed-Term Contracts

The well-known “traditional” model of dynamic labodemand (SseeARGENT,
1978; NCKELL, 1978, 1988) comes to the conclusion that adjustroests not
only reduce labour fluctuation over the cycle, blso average employment (see
ADDISON and TEIXERIA, 2003). The reason is that, in steady statessadgnt
costs drive a wedge between the wage and the nadngiaductivity of labour.
During periods of declining product demand, adjwsihcosts lead to fewer fir-
ings or job destruction (labour hoarding). Durirgripds of increasing demand,
the firm may not only take wage costs, but alsoeeig future firing costs into
account. These firing costs increase the preséme \od the costs of a recruitment
and, therefore, reduce hirings.

More recent studies show that direct effects andircosts on average employ-
ment are ambiguous and depend on the type of skioeKunctional form of the
labour demand schedéke the discount rate (with which future adjustmeosts
are discounted), and worker quits, which do (byrigbn) not incur any institu-
tional firing costs (see BRTOLA, 1999). Worker quits are, however, assumed to
be exogenous since labour supply is not modelésdjlting from the partial equi-
librium character of the models.

In a discrete-time dynamic labour demand modeh witcertainty about busi-
ness conditior’$, BERTOLA (1990) shows that (asymmetric) linear hiring and
firing costs do not bias labour demand towards foaxerage employment at
given wages. Even though adjustment costs dectbasirm’s operating prof-
its54, average employment does not need to be lowerubecadjustment costs
lower employment within a good business environment increase it in bad
times. The underlying mechanism is that the fireisrent hiring decision not
only depends on current wages and hiring costsalsat on (expected) future
firing costs. Since future firing costs are disceul) their effect on current hiring
decisions is small. The effect of firing costs e turrent firing decision is lar-
ger, since the current firing costs are certaicares of dismissals and they are
not discounted. In the same manner, the firm’sesurfiring decisions depend on
future hiring costs. The negative effect of futdireng costs on current hiring
increases with the probability that a good statee®to an end.

Thus firing costs have an ambiguous effect on @emmployment, but unam-
biguously decrease employment variability. In casty hiring costs do never
increase employment in this context.

52 BLAU and KaHN (1999) illustrate the effect of the functional Horof the labour demand schedule
during intervals of high and low employment. If thlepe of the demand curve is flat during reces-
sions and steep during booms, firing costs mag r@ierage employment.

53 Business conditions can only be in two stdtes,is, ‘good’ or ‘bad’ (two-state Markov process)

54 ltis a standard result in dynamic labour desinawodels that firing costs reduce the firm’s pr¢dite
DoLADO, GARCIA-SERRANO, and MMENO, 2002). This implies that including an investmdatision
into the model may lead to the result that firimgts reduce investments, which, in turn decreases |
bour demand.
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Imposing slightly different assumptions about tlaune of the shocks and us-
ing continuous-time instead of discrete-time modBINTOLILA and BERTOLA
(1990p5, BENTOLILA and RUNT-PAUL (1994F6, and BERTOLA (1992%7 yield
comparable resul&d

Models with Fixed-Term Contracts

BENTOLILA and QUNT-PAUL (1992) augment the model byeBTOLA (1990)
outlined above by introducing two types of workéwa FTCs versus permanent
contracts). The workers differ in their productyitvages, and firing costs. As
pointed out by the authors and discussed in det&hapter 5, there are theoreti-
cal (as well as empirical) reasons to assume ti@atwage paid to permanent
workers is higher than the wage paid to FTC workadgditionally, the produc-
tivity of FTC workers is assumed to be lower. Thetfreason stated is that per-
manent workers may receive more training (see @ed&i2.2 for an extensive
discussion). The second reason stems from an ezfigi wage argument (see
again Section 5.2.2): It may be profitable to p#icency wages to permanent
contract workers, while monitoring FTC workers (lew to lower wages) or
letting FTC workers shirk (leading to lower produity). Moreover, BENTOLILA
and ANT-PAUL (1992) assume that dismissing permanent workeasseciated
with firing costs in contrast to FTC workers. Tworfg strategies are possible in
the model: Either the firm uses mass dismissalshvhre associated with fixed
costs per worker (linear firing costs), or the finses a gradual strategy which is
associated with quadratic firing costs. The intiithin of FTCs leads to @uality
of the workforce withithe firm with FTC workers being used to deal with fluc-
tuation in product demand. In detail the modeldgethe following results: (1.)
With respect to average employment, the introdactibFTCs is equivalent to a
reduction in firing costs in homogeneous labour a@edimodels: Firms in a good
business state hire more workers since the margiodler holds a FTC which is

55 BENTOLILA and BERTOLA (1990) use a continuous-time model with stochdsticpermanent (ran-
dom-walk) shocks. Again, firing costs reduce thaalality of employment along the business cycle.
The overall effect of firing costs on employmensisall but positive.

56 The results in the discrete-time model IBNBOLILA and UNT-PAUL (1994) are slightly different:
(1.) rising firing costs reduce firm’'s willingness hire and fire; (2.) more surprising, averagadyie
state labour demand decreases with firing codtanfy costs are small, but increases when they are
high enough; (3.) for small firing costs a decreggjuit rate increases the negative effect ofdirin
costs on average labour demand, and for largegftosts a decreasing quit rate decreases the nega-
tive effect on average employment; (4.) higher utadety in output causes average labour demand to
rise but lowers it in comparison to the case oadstment costs.

57 The model by BRTOLA (1992) yields additional insights even thoughsitnion-stochastic. Again,
higher firing costs reduce the variability of emgigent along the business cycle, while the effect on
average employment is ambiguous, depending orotine 6f the labour demand function, on the dis-
count rates, the quit rates, and on the relatxe sf hiring and firing costs. If discount ratesl ajuit
rates are positive, firing costs can again increaseage employment.

58 There are also several general equilibriumyaesl on the effects of firing costsiIUNGQVIST (2002)
provides a survey and an evaluation of differemtragches.
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associated with a lower shadow marginal cost thp@ermanent worker, who will
incur firing costs in a future recession with aipes probability. Therefore, the
firm hires less permanent contract workers compaoethe situation in which
FTCs are not available. This effect may be intagateas a kind o$ubstitution
On the other hand, all FTC workers are fired, & firm is in a recession. To-
gether with the mechanism of less permanent woitkeirsy hired during boom-
ing periods due to substitution, there is everigh8l negative effect on average
overall employment. (2.) Analogously to a reductioriiring costs in a homoge-
neous labour demand model, the availability of Fir€seases the fluctuation of
employment along the business cycle and decrebsgsetsistence of the short-
term employment effects of shocks, that is, it @ases the speed of employment
adjustment. (3.) The introduction of FTCs increadesemployment stability of
permanent contract workers, even though the lab@uket is more flexible from
an aggregate point of view. Workers on FTCs bearbiarden of employment
adjustment and face even less employment staltiidy in case of uniformly
reduced firing costs. Put differently, FTCs generatdual labour market and
serve aduffer stock However, the model neglects the possibility afivarsions
of FTCs into permanent ones.

Comparable resultare generated in the model byi$r-PAuL (1991). How-
ever, in his model duality within firms arisesdogenouslydue to efficiency
wages. Workers are assumed to be homogeneoudutiosial firing costs and
FTCs do not exist. He shows that it may be optifoaithe firm to have a dual
structure, with a stable pool of permanent workelns are paid efficiency wages
and a fluctuating pool of temporary workers beingnitored, even though all
workers are homogeneous. An increase in the vityatif demand implies a par-
tial substitution of permanent by temporary workers

BoOTH, FRANCESCON| and RANK (2003) obtain a similar result based on the
behaviour of the firm to train only some workerslda use the other (temporary
workers) as buffer stock (see Section 5.2.2). Agairality arises endogenously,
even if all workers are ex ante identical.

NUNZIATA and SAFFOLANI (2002) extend the model byeBTOLILA and BEeER-
TOLA (1990) by introducing FTCs and legal quota comstseon the use of FTC
workers. FTC and permanent contract workers argeckmbstitutes, but not per-
fect ones. All new workers are assumed to be haredTCs. According to the
firms’ needs, FTCs are transformed into permanentracts. In every period the
number of FTC workers is assumed to suffice to cowe expected increase in
permanent employment in the following period. Dissing permanent workers
is associated with linear firing costs. A furthentral assumption is that the pro-
ductivity of FTC workers positively depends on gtere of permanent (experi-
enced) workers in total employment. This mecharesisures that not all perma-
nent workers are substituted by FTC workersINRKIATA and SAFFOLANI’S
(2002) model vyields the following results: Higherifg costs of permanent
workers induce
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— a reduction of permanent employment in good statesan increase in bad
states, implying an increase of the employmentilgtalbf permanent work-
ers;

— arise in FTC work in good states and a reductiobad states, that is, an in-
crease in the variability of FTC work;

— an increase in total employment in bad states addcaease in good states
with an ambiguous average employment effect.

In addition, results are derived for the case thatfirm is constrained in its use
of FTC work. It is assumed that the government ooléective wage agreement
defines a maximum FTC proportion in the firm’s tataployment. If the con-
straint is binding, an increase in firing costsuees permanent, FTC, and total
employment in good states and increases them irstades. If the constraint is
strengthened (i.e., the legal maximum proportiofr ©Cs is reduced), FTC em-
ployment decreases, permanent employment increasels total employment
decreases. Put differently, restrictions on the als&TCs reduce overall em-
ployment compared to the situation that no resbmst are imposed.

The basic theoretical model bysBRaHAM (1988) shows that an increase in the
uncertainty in product demand (formaliseddespersionof demand) raises the
expected ratio of FTC to permanent work.

DoLADO, GARCIA-SERRANO, and IMENO (2002) provide a general model of
dynamic labour demand along the lines &NBOLILA and S\UNT-PAUL (1992).
The model explains the average steady state propoof FTCs in total em-
ployment. The proportion of FTC jobs increases With) the productivity of
FTC relative to permanent contract workers, (2e)elasticity of substitution be-
tween both types of work, (3.) the wage of permamentract relative to FTC
workers, (4.) firing costs of permanent contratatree to FTC workers, (5.) hir-
ing costs of permanent contract relative to FTCkews, and (6.) the volatility of
business conditions.

4.2.4 Matching and Equilibrium Labour Market Models with Fixed-Term
Contracts

So far, only partial equilibrium (labour demand) dets have been presented.
Possible approaches to integrate labour demandutaupply, and particularly
job-to-job mobility and asymmetric information intdynamic analyses are
matching model89 The key element of matching models is the matcpiogess
of workers and firms under uncertainty, where puotighty is specific to a
worker-job match. Matching models allow to accofort(frictional) unemploy-
ment as well as wage formation.

An important basic model is the one proposeddyadiovic (1979), explain-
ing worker mobility caused by incomplete information the value of a specific
worker-job match. The only possibility of workensdaemployers to learn about

59 For a general overview of matching models se@f@NSENand RSSARIDES(1999).
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the value of a specific match is to enter the empknt relationship and to ex-
perience it. Hence, employment relationshipsex@erience good® The model
predicts that workers remain in jobs in which thgioductivity turns out to be
relatively high, and that they select themselveasobyobs in which their produc-
tivity is revealed to be low.

A synopsis of equilibrium and matching models tgkatcount of FTCs can be
found in Table 3. BERI(1999) proposes a matching model with exogenoes-cr
tion and destruction of jobs and on-the-job searih.major assumption is that
FTC jobs and periods of notice (due to dismissakemtion) are basically the
same, in the sense that both definitely lead termihation of the employment
relationship. Hence, FTC jobs are assumed to Bky ieherently temporary, that
is, they are destroyed after the contract exp@itdus the possible role of FTCs
as screening device is neglected. The motivatiothefmodel is the empirical
finding that annual job turnover rates (sum of grbation and destruction rela-
tive to the stock of employment) in high-firing-¢dsuropean countries are not
lower than in the low-firing-cost U.S. labour markeee Subchapter 4.3). How-
ever, more in line with theory, there are lowerdanfs into and outflows from
unemployment. BERI's (1999) model predicts that the relatively higib jturn-
over rates in high-firing-cost European countriesult from the partial deregula-
tion: The job turnover is linked to job-to-job tsations of FTC workers, who
change their jobs without an intervening unemploytrspell (and thus without
inflows into and outflows from unemployment). Whjte&b movers from perma-
nent jobs lead to vacancies which may be filledubgmployed persons, FTC
jobs are destroyed at the end of the period. WerkiarFTCs are forced to search
on-the-job in order to avoid becoming unemployethnext period. If their on-
the-job search is successful, and they leave fiveir before their job is de-
stroyed, they are not replaced, so that no ‘vacai@in’ is set in motiof2
Therefore, workers on FTCs compete with the uneyguofor jobs (BERI,
1999). On the other hand, job-to-job mobility ofqmpanent workers declines due
to the existence of FTCs. Thus periods of noticg BRCs increase unemploy-
ment duration, decrease the probability of disnéssand quits of permanent
workers, and hence strengthen the duality of thedamarket.

VAREJAO and ®RTUGAL (2003) propose a two period matching model with in
complete information on the worker productivity tthéghlights the roles of sub-
stitution and screening, but neglects the buffecksfunction. Firms do not de-
cide on the level of their workforce (which is givas the product demand is cer-
tain and constant), but on the structure with respe the types of contracts.
Permanent and FTC workers receive the same wagégeomanent workers

60 “...the only way to determine the quality of a speaifatch is to form the match and ‘experiencé it’
(JovaNovic, 1979: 973)

61 The analogy of periods of notice and FTCs wmirtleffect on on-the-job search is also stressed by
GARIBALDI (2002). See alsovM and PDGURSKY (1990).

62 Vacancy chains are discussed, e.g., k§RAOF, ROSE and YELLEN (1988).
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have a higher expected productivity, higher firaggwell as higher hiring cosis.
FTCs last for one period. All workers are hiredta beginning of the first pe-
riod. At the end of the first period firms have ealed the workers’ productivity
and decide whether to employ the workers for a se¢qmeriod. Those workers
who do not meet the critical match value are firEge firm faces three (interde-
pendent) decisions: At the beginning of the firstipd the firm makes a decision
to which extent existing vacancies are filled byOFdr permanent contract work-
ers; at the end of the first period the firm desiddnether to keep or replace per-
manent workers, and whether to keep or to repld&e Wworkers. The latter deci-
sion is related to the question under which coodgiFTCs lead to permanent
contracts (screening device) and when jobs areategly filled by new FTC
workers (substitution). The results can be sumredréas follows:

(1.) The expected productivity of a permanent match iwithe following two
periods must be high enough to compensate for ddéi@nal hiring and firing
costs permanent matches incur relative to FTC rneatch

(2.) Permanent matches are retained for the seconddpdrtbeir true productiv-
ity exceeds the expected productivity of a new malas the incurred hiring and
firing costs.

(3.) For the decision whether to retain FTC workers, cere distinguish between
two cases. If conversion clauses (a worker on a EdiConly be retained for an-
other period, if her or his contract is convertethbia permanent one) do not ap-
ply, the decision is essentially the same as fompaent workers in (2.). If con-
version clauses apply, the firm has to take thatiaddl firing costs in case of
the conversion into a permanent contract into agcddiven a certain expected
productivity of a new FTC match, replacement off&Hmatch is more likely, if
hiring and firing costs of FTCs are low, and thiatiege costs of firing a perma-
nent worker are high.

63 The higher hiring costs of permanent workeesmaotivated by the assumption that permanent work-
ers enter the firm through a more demanding prigdhiscreening process as they are more costly to
dismiss, which seems to be reasonable (see thg bjudoux, MAURIN, and RAUCHET, 2001 de-
scribed in Section 4.5.1). The pre-hiring screemiracess also explains the higher mean productivity
of permanent workers.
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Table 3: Overview of Matching and Equilibrium Mosdetith FTCs

Features / Assump-
tions

BOERI(1999)

VAREJAOC and ®RTUGAL
(2003)

MAURIN (2000)

Q\HUC and ®STAL-
VINAY (2002)

BLANCHARD and
LANDIER (2002)

Job creation / exogenous no endogenous endogenous; type of contracendogenous

Job destruction is partly exogenous

Product market shocks no no productivity shockhéo | match-specific productivity | match-specific productivity
firm (‘good’ and ‘bad’ state)| shocks shocks

Wage formation no no flexible wages that adapt tdargaining between firm angdNash bargaining with con-

productivity; however,
minimum wage

worker; FTC workers have
the same power

tinuous renegotiations both
in FTC and permanent jobs

FTC versus PERM work

ers

FC(PERM) >FC(FTC)
W (PERM)>W (FTC)

HC(PERM) SHC(FTC)
FC(PERM) >FC(FTC)
W (PERM)=W (FTC)
Y(PERM)>Y(FTC)

HC(PERM)=HC(FTC)=0
FC(PERM) >FC(FTC)

HC(PERM)=HC(FTC)
FC(PERM) >FC(FTC)

HC(PERM)=HC(FTC)=0
FC(PERM) >FC(FTC)
W (PERM)>W (FTC)
Y(PERM)>Y(FTC)

Asymmetric information

on productivity of futureljo
worker match

on productivity of
worker match

jobA

no

on productivity of job-
worker match

on productivity of job-
worker match

Dismissal initiated by theexogenous yes yes yes permanent employment

employer relationships end with re-
tirement; permanent workers
are never dismissed

Endogenous on-the-job | yes no yes no no

search and mobility

Conversions of FTCs intgno yes yes yes yes

permanent contracts at the

same employer

Further essential assumq

tions

+TC 0 period of noticell
intermediate and transito
labour market state betwe
employment and unemplo
ment

two period model;
yi0 unemployed (job searc
BAr'S)

FTCs are preferred by firms
and workers;

any FTC must be exoge-
nously approved by the
government, otherwise it is
immediately converted into

permanent contract

job searchers can enter em-
ployment only through
FTCs;

permanent jobs can only be
entered through FTC jobs;
a
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Table 3

continued....

Main Effects of FTCs
on

BOERI(1999)

VAREJAO and PRTUGAL
(2003)

MAURIN (2000)

Q\HUC and P®STAL-
VINAY (2002)

BLANCHARD and
LANDIER (2002)

Unemployed persons

increase duratioJBf

not modelled

re-employment probability
increase

if firing costs for permanent
workers are high, FTCs
increaseJE inflows andUE
level

decrease duration &fE;
increase th&JE probability
of FTC workers

Employed persons

increase stability of permaincrease stability of perma-

nent jobs; permanent work-
ers reduce quits; workers o
FTCs are more engaged in
on-the-job search

nent jobs
L

decrease stability of perma
nent jobs

decrease probability of get-
ting a permanent contract;
even if a FTC match is pro-
ductive, the firm may in

many cases not transform the
FTC into a permanent one

Further findings

unemployed have to comp
with FTC workers engaged
in on-the-job search on
existing vacancies

(and not as probationary
period), if relative hiring and
firing costs of FTCs are low

fd Cs are used as a substitiigecrease quit rates and in-

crease dismissal rates

the higher the firing costs fa
permanent workers, the
lower the share of FTCs
being transformed into per-
manent contracts

rincrease the bargaining

position of permanent work-
ers

Notes:HC = hiring costsFC = hiring costs;JJC= job creation)Y=output per worker (productivity}JE = unemployment.
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MAURIN (2000)proposes a competitive equilibrium model with warkeobil-
ity and the restriction that employers cannot rel€NCs after one period, but
have to convert the contracts into permanent oifiethey want to retain the
workers. The predictions of the model can be suns®dras follows: FTCs re-
duce the average duration of both unemploymentesmployment spells. FTCs
increase the employment prospects of unemploye#ex®and decrease the em-
ployment stability of permanent contract workerkisTcontradicts the result of
the labour demand and matching models that FTCaerdual labour markets.
The overall impact of FTCs on average employmepiedds on the parameter
constellation. For most realistic parameter valties,average employment effect
IS positive.

BLANCHARD and LANDIER (2002) propose a matching model with wage bar-
gaining and the assumption that workers can eptmn(anent) employment only
by taking up a FTC job (entry-level job). Againethim of the model is to dem-
onstrate the effect of a partial reform (being tgbifor European countries such
as Germany ) consisting of lowering firing costs &ntry-level jobs (FTCs)
while keeping them constant for permanent jobsANEHARD and LANDIER
(2002) show that such a partial reform may haveeesis effects: It makes firms
more willing to hire workers by using the entry4¢&\WTC job as probationary
period. However, the reform renders firms reluctantonvert FTCs into perma-
nent contracts. Even if a job-worker match turns toube productive, the firm
may still prefer not to convert the FTC into a panant one (that is, to fire the
FTC worker), and to hire a new worker on FTC. Waoskenay be worse-off as
they experience multiple spells of unemployment &€ employment before
getting a permanent job. In contrast to other nmdeélC work cannot lead to
high job stability as permanent workers are disedssith a zero probability (all
permanent workers leave the firm due to retiremadgwever, FTCs lead to
higher wages for permanent contract workers.

CAHuC and PSTAL-VINAY (2002) obtain comparable results. If firing cdstis
permanent workers are high, FTCs increase unemg@oymflows and the un-
employment level. The higher the firing costs fermpanent workers, the lower
is the share of FTCs being transformed into permiac@entractsé4

4.2.5 Further Considerations on Institutional Reasons forUsing Fixed-
Term Contracts

If wages of permanent contract workers were pdifdieixible, quantitative ad-
justments of firms’ workforces, such as the emplegimof temporary workers,
would not be necessary as a response to changmgndkand supply conditions
(see EENTOLIA and ROGERSON 1997). In reality, wage rigidities are prevaleas,

64 Another matching model, which is not taken iatttount, is proposed by ASMER (1999). The
model explains the rising proportion of temporamgrkvin Europe by macroeconomic factors. It pre-
dicts that a slowdown in the growth of labour praiiltity can lead to an increase in FTC work.
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several studies confirm (see, e.RANZ and FEIFFER 2003). One explanation
of wage rigidities at the firm level is the presenaf industry-wide collective
agreements. Thus adjustments may be made by clgaggamtities rather than
(input) prices.

The advantages and disadvantages of employing ramplabour rather than
using other quantitative adjustment instrumentseddpmpn economic and institu-
tional factors. Alternative instruments of adjustinare, in particular, adapting
the number of employees or the number of workingréioor making use of in-
ventories. The latter is not considered in theofwihg.

In Germany, several institutional arrangements méyence the use of atypi-
cal work. On the one hand, there are legal limitgre use of FTCs, TWA, and
FL employmen®5 However, there are indirect effects of collectwage agree-
ments and works councils which influence firms’idems to offer permanent or
atypical contracts.

Firstly, as manycollective wage agreementsstrict the amount of overtime
work or fix overtime premiums, establishments whagbply collective agree-
ments may have higher costs of changing workingsiolhey may also have
greater difficulties in adjusting the number ofpanent employees, since collec-
tive wage agreements often contain clauses regareinployment protection
rules, in particular clauses which protect spedficups of workers, such as sen-
ior employees (see 4SER and FEIFFER 2001). Thus these establishments may
have a higher probability of using atypical labour.

Secondly, sincevorks councilshave to agree to the introduction of overtime,
companies with works councils may be prevented fusing overtime as an in-
strument of adjustment. In addition, works councés increase the firing costs
of permanent workers by increasing the proceduoamhpdexity of individual
dismissals or of mass redundancies (see Subchager Firms which have
works councils may thus exhibit a higher propensitadjust through the use of
temporary work.

On the other hand, collective agreements and wookisicils may also provide
an obstacle to the use of atypical work. Since ngimobilise against the use of
atypical labour, its use may be lower in firms whedhere to collective agree-
ments.

One might also presume that the probability of gistypical workers is lower
in firms with works councils, since hiring decisgfall within the scope of co-
determination, and works councils must specificakbyheard on the issue of em-
ploying atypical worker§6

65 The institutional background for FTCs is desedi in Subchapter 2.2, and the regulation on TWA
work is summarised in Box 5 in the Appendix.

66 An extensive discussion on the effects of warksncils on the use of FTCs can be found in
BOOCKMANN and HAGEN (2003).
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Further reasons for employing temporary workers ibimess or other unex-
pected absences of employees (due to parental &@yeln a theoretical model,
ABRAHAM (1988) formalises the notion thstiochastic absence time of employ-
eesis a reason both for overstaffing and employinggerary workers. Since the
number of absence workers varies from period t@geit is not possible to hire
exactly the number of permanent workers additignatteded in each period.
The use of temporary work becomes more likelyh& variability of the firm’s
absenteeism rate rises.

4.2.6 Summary and Conclusions from the Theoretical Consierations

Section 4.2.3 has described labour demand modesdaring FTCs. All mod-
els come to the conclusion that the introductiorF®Cs increases the overall
variability of employment (job turnover). This imased variability results, how-
ever, only from a higher turnover in FTC work, vehihe job turnover of perma-
nent work declines, that is, employment stabilitypermanent workers increases.
This corresponds to tHauffer stockrole of FTCs. Since permanent employment
decreases to a certain extent in equilibrium (imparison to a world without
FTCs), alsesubstitutionprevails.

Section 4.2.4 has presented models taking two durthucial aspects of em-
ployment relationships into account: ex ante, tradpctivity of the worker-job
match is (possibly for both contracting partiesknmwn and has to be experi-
enced. This gives rise to on-the-job search ankevamobility. Furthermore, it
creates an additional decision problem for emplky#rat is, whether to fire a
worker after her or his contract is terminatedfcogive her or him a permanent
job, if her or his productivity turns out to be hignough. Two of the models
presented highlight the following mechanism. A Fj66 may be grobationary
period that may serve as siepping ston¢o a permanent job, if firing costs of
permanent workers are not ‘too high’, and if relathiring and firing costs of
FTCs are not ‘too low’. Put differently, if it isuch easier for a job searcher to
get a FTC job than a permanent contract job, th€ [6b serves less likely as a
stepping stoné7 A further result is that FTC workers are likelylie more en-
gaged in on-the-job search. If FTC workers are westeely employed at inher-
ently temporary jobs, their on-the-job search migkgatively affect the re-
employment chances of unemployed job searcherB@Ger], 1999).

Even if the results of the models differ somehodwe tmajority of them con-
cludes that the introduction of FTCs is associatgith adverse labour market
effects.

Section 4.2.5 has discussed institutional reasenské councils and collective
wage agreements) for the use of FTCs. Collectivgewagreements (unions) and
works councils may affect the use of temporary wbrbugh four channels: (1.)

67 The role of asymmetric information and the pieg stone effect is discussed in greater detail in
Chapter 5 and Chapter 6.
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direct effect, i.e. possible opposition of unionsd aemployee representatives
against the use of FTCs; (2.) indirect effect,inerease in firing costs of perma-
nent workers; (3.) indirect effect, i.e. raisinge tbhosts of overtime work as an
alternative adjustment instrument; (4.) wage rigggi (from collective wage
agreements) increasing the necessity of numerijasments.

4.3 Previous Empirical Results on the Effects of Dismssal Protection
and Fixed-Term Contracts

What follows is a summary of empirical findingstin@ay be complementary to
the empirical analysis in Subchapter 4.4 and Sytteha.5 and may, therefore,
be important for drawing conclusions.

Summary of the Empirical Findings on the Labour Market Effects of Dis-
missal Protection for Permanent Contract Workers

The empirical findings on the effects of dismigsatection legislation have al-
ready been discussed in a number of stu@iekherefore, the results are only
briefly summarised here.

The following effects of dismissal protection ldgi®on for permanent con-
tracts seem to have become widely accepted: (iheie is an expansive effect
on thelevel of unemployment, it is probably weak; (2.) the ragge duration of
unemployment increases, thsk of becoming unemployed decreases, and aver-
age job tenure increases. This means lom@ker turnover(hirings and separa-
tions relative to total employment) and reallocated workers between jobs and
other labour market states; (3.) the structurénefgool of the employed and the
unemployed is affected: the relative employmenincka of youths and women
decrease; (4.) the use of overtime increasesit{6.use of forms of temporary
work and (spurious) self-employment increases.

The effects on overall employment are controverseflecting the theoretical
ambiguity. While NCKELL and LAYARD (1999) state that there are no significant
effects, AODISON and TEIXEIRA (2003) do find negative effects.

A further issue of interest is the observation @uatual job creatiorandjob
destruction rateqcreated and destroyed jobs relative to total egmpbnt) are
not lower in many (high firing-costs) European wties than in the (low-firing
costs) U.S. labour market. For examplecRELL and LAYARD (1999: Table 19)
reportannual job turnover rateésum of the rates of job creation and job destruc-
tion) in continuing establishments of 12.1% for @any and of 7.7% for the
U.S. Four interpretations of this puzzle have bma&rforward:

68 See OECD (1999); I6KELL and LAYARD (1999); AHN (2002) as well as BDISON and TEIXEIRA
(2003).
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(1.) Protection against dismissal does not affect j@ation and destruction and
thus changes in net-employment, since, at leasteitong-run, economic forces
prevail institutional rigidities, or since firms @émworkers make arrangements to
offset the regulations (e.g., in the sense afHAR’'S, 1990 model mentioned in
Section 4.2.2).

(2.) While protection against dismissal legislation hanspjob creation and de-
struction in Europe, the stronger wage inflexigildat the establishment level
(preventing employers from wage adjustments) presiit (see BRTOLA and
ROGERSON 1997).

(3.) Coexistence of permanent and temporary employmelfdtionships in
Europe: an average job turnover rate may be thdtret high job turnover of
temporary work and low job turnover of permanemitcact work. BDERI (1999)
provides a similar explanation: the job turnoveEmrope is linked to job-to-job
transitions of workers on FTCs who change theiryathout an intervening un-
employment spell (see Section 4.2.4).

(4.) BLANCHARD and ®RTUGAL (2001) point to the following issue: while (in
the example of the Portuguese and the U.S. labawket) there are no signifi-
cant differences imnnualjob creation and destruction rates, there are densi
able differences when looking guarterly rates.The authors explain this dis-
crepancy by decomposing the firm’'s desired employntevel into atransitory
and apermanentcomponent. The higher the adjustment costs, thee mdirm
may smooth the transitory component, while the foamnot smooth the perma-
nent component. The lower the frequency of dat@mployment changes, the
more important is the permanent component relatitee transitory component,
and thus the smaller may be the effect of dismiseats on the measured em-
ployment movements.

Fixed-Term Contracts and the Speed of Employment Adstment

One strand of the literature measures employmeribility in the framework
of traditional dynamic labour demand models, assgnihatnet employment
changes cause adjustment costs. In order to estitnateffects of FTCs on the
flexibility of the employment stock, before-aftethé deregulation of FTCs)
comparisons are applied.

The traditional dynamic labour demand equationo(&smed partial adjust-
ment modeé) can be described as follows (for a formal detima see NCKELL,
1986; QRGENT, 1978; KOLLING, 1998). Although this model has been criticised
In many points, it is widely used in empirical rassh because of its simplicity.

Adjustment costA take the adaptively-separable quadratic form

CA =0.5b( E - E,)’,
with b being assumed to be a positive constant, Bndenoting the employment

level in the current periotd A representative firm maximises the expected pre-
sent value of its stream of future profits. There asome exogenous variables
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(such as product demand) affecting the firm’'s deshf@n E,. The firm is a risk-
neutral decision maker with rational expectationsut the paths of shocks. Un-
der certain assumptions about the process gergrgdioduct demand) shocks,
the closed form solution of the firm’s optimisatiproblem at time is given by

E =AE,+(1-1)E, (29)
where E; is the desired level of employment, andcaptures the speed of ad-
justment. E, is based on rational expectations about future sageoduct de-
mand, and further determinants.

After some rearranging and further assumptions R8egeLL, 1986 and KKL-

LING, 1998) an estimation equation derived from Eq) (2 be written as

INE =AINE,+A(L) X +e, (30)
whereIn E, is the natural logarithm of employment in periodl is a lag opera-
tor, X is a vector of explanatory variable8, is a vector of coefficients to be es-
timated, ande is an error term. The parameter of interest isaiti@stment pa-

rameterA. A is close to 1, if the costs of adjustment are mhigiher than the
costs of being in disequilibrium. The lower the graeter A, the higher is the
adjustment speed towards the desired level of gmpat.

The vectorX may include a constarnt, outputy,, wage costs, and other cost
components, a time treridand further explanatory variables affecting ergplo
ment. If panel data are used, the error terrmay consist of firm- (or industry-)
specific (fixed) effects;, time-specific effects;, and a classical error ters.
From the estimated coefficients, it is possible to calculate tmeedian length of
the adjustment lag.e., the time it takes the establishment to muaiéwvay to the
new equilibrium in response to a shock (se®ERMESH, 1993: 248).

This framework is used in the following empiricélidies for Germany to as-
sess the impact of the deregulation of FTCs on eynpént adjustment at the
industry level, without observing the actual amooiETC employment.

ABRAHAM and HOUSEMAN (1994) analyse the effect of the Employment Pro-
motion Act which liberalised the use of FTCs in @any(see Subchapter 2.2)
by estimating the equation

InE, =a +a,aft+ AIn E_; + A ,In E_,Caft+ BIn Y+ S,In YOaftd, +9,1+¢,, (31)
with aft denoting a dummy variable, taking the value of fsoen the first quar-
ter of 1985 onwards (after the use of FTCs wagdised) and a value of zero
before this date. If employment becomes more resperafter the law change,
the estimatedA, should be statistically significant negativeBmHAM and
HOUSEMAN (1994) use quarterly industry level data for gegiod 1970-1990
for West Germany. Neither for the manufacturingusity as a whole, nor for
any of the eight industries, a significantly negati, can be found.

KRAFT (1993) uses a modified version of Eq. (30), whudy be interpreted as
a simplified error correction model. His analyssbased on a panel of annual
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data for the period 1970-1987 on 21 German marwiagt industries. The re-
sults even suggest a reduction in adjustment sy the period 1985-1987.

HUNT (2000) uses monthly industry level data for 20dustries over the pe-
riod 1977-1992. A panel data estimation techniguapplied to a modified ver-
sion of Eq. (30) allowing the adjustment patterrb&o different in upturns and
downturns. A random coefficients model is used,clvimeans that some coeffi-
cients may be industry-specific. Again, a beforeeratomparison in the fashion
of Eq. (31) is applied. Well in line with BRAHAM and HOUSEMAN (1994) and
KRAFT (1993), no evidence in favour of employment adyesit being faster af-
ter 1985 is found.

Aggregate data, as used in the presented studeeg,conceal the firms’ ad-
justment processes and may therefore lead to agrestimation of the effects of
FTCs. For this reasontdok up an approach proposed BNBOLILA and \NT-
PAUL (1992) for Spain in a previous study, to identifig role of FTCs for net
employment adjustment in West Germany using a lpayesl of establishment
level data (see AEN, 2003). The crucial assumption is that it is plolgsio
make inference about the differences in adjustrapeéd between FTC and per-
manent contract employment by comparing the estichatjustment coefficients
of dynamic labour demand equations for total emmpleyt A ™" and for per-
manent contract employment™, respectivel\$® Eq. (30) is estimated sepa-
rately for total and permanent employment by a dyinganel data estimator for
the period 1997-2000. The analysis is based on the IAB EstablishmenePan
(see Section 4.4.2). In all specifications theneated A "°™" is smaller than the
estimatedA "=, In the preferred specification the estimatet?™" is 0.20 and
the estimatedA "= is 0.26, implying a median adjustment lag of 5dnths (to-
tal employment) versus 6.1 months (permanent congraployment).

The study by BNTOLILA and S\UNT-PAUL (1992), using Spanish firm level
data for the period 1985-1988, also leads to theltréhat the adjustment of total
employment is faster than the adjustment of permiaemployment. Moreover,
in contrast to the results for Germany, cyclicap@nse of Spanish employment
is larger after FTCs have been deregulated.

HoLMLUND and SORRIE (2002) provide a macroeconometric model describing
the role of FTC and permanent contract employmiemigathe business cycle in
the Swedish labour market. Based on aggregate ejlyadata for the period
1987-2000, they simulate the response of permar@hTC employment to a
transitional negative output shock. The negativipwaushock lasts for 5 years

69 Permanent employment is simply defined asdte humber of the establishments’ employees less
FTC employees.

70 The analysis is performed with th&RALANO and BOND (1991) Generalized Method of Moments
dynamic panel data estimator. This estimator céstiar establishment fixed-effects by first dif-
ferentiating the equations. Establishment fixe@&® may include time constant variables such as
industry affiliation, region, or inter-firm differees in technology (seeldkeLL and WWHADHWANI,
1991).
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and its maximum is reached after 2.5 years with &B#. The evolution of both
types of employment is as follows: When the recsssiarts, there is an initial
steep fall in FTC employment. From the trough anwvards, FTC work rises
steeply, being above its initial level by the eridh® recession (overshooting).
After the end of the recession FTC employment gaigdalls back to its initial
level. In contrast, the decline in permanent waskiry the downturn starts later
and is much less pronounced. Permanent employrteats $0 rise after the end
of the recession, without overshooting.

Considering BNTOLILA and QINT-PAUL’s (1992) result that the introduction
of FTCs has increased adjustment speed in Spaingulstion arises how the
results for Germany are to be interpreted. Threen@e studies using aggregate
(industry level) data could not find evidence fbe tintroduction of FTCs to in-
crease the overall speed of adjustmeniNHs (2000) interpretation for the re-
sult is that either institutional firing costs ass important than commonly
thought, or that works councils and unions were dblconvince employers of
converting more FTCs into permanent ones than eyapdoactually wanted. As
already mentioned, the results for Germany may héstased on a methodical
problem, as aggregate data may conceal the firdigsment processes.

Another possible explanation is based on the ptiediof the majority of the
theoretical models described above: The use of Wbikers may reduce the
turnover of permanent contract workers by decrgasieir probability of being
dismissed and their propensity to quit. Hence,itheact of the availability of
FTCs on the adjustment speed of total employment b smaller than ex-
pected. This explanation does not contradict myiptes result that adjustment
speed of total employment is faster than adjustnsgeed of permanent em-
ployment (FAGEN, 2003). However, the liberalisation of FTCs hasinoreased
overall employment flexibility since the stabilibf permanent contract employ-
ment has increased, because FTC work serves a3 Btdtkr1

Of course, there are reasons to assume that teerpeel estimation results are
biased. Convex and symmetric adjustment costs raay for approximation to
the true structure of the adjustment costs. Everenmportant, net adjustment
costs may not be the relevant category to desdifiberences in firing costs be-
tween FTCs and permanent contracts.

So the question about the role of FTC work in firtigng and firing decisions
arises. This can only be analysed using worker tlata. Subchapter 4.5 presents
an empirical analysis based on worker flows for W&srmany.

71 Somehow related to this issue is the ongoitmpigeabout whether job stability has changed intWes
Germany during the past decades (s&RAE&EMANN and SHNEIDER, 1998; BERGEMANN and
MERTENS 2000; $HASSE 1991 as well as WKELMANN and ZMMERMANN, 1998).
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Aggregate Employment Effects of Fixed-Term Contract

There is only sparse empirical evidence on thecefie FTCs on total employ-
ment at the firm level or at the macroeconomic lleve., whether FTCs lead to
an increase in total employment independent obtigness cycle. The main rea-
son is that such approaches have to be based tanrgsirictive assumptions and
small datasets. The major underlying identifyinglpem is that there are no
counterfactuals for the existence of FTCs availabithin countries. Hence,
within countries the best that can be done is ® hefore-after estimators (see
Section 3.4.1).

An alternative approach is to use aggregate da{&ldfor OECD) countries.
The OECD (1999) uses data for 19 countries for £oge (1985-1990 and
1992-1997) and cannot find any significant effecthe strictness of the regula-
tion of FTCs on the levels of unemployment and eyplent.

NUNZIATA and SAFFOLANI (2002) test the hypothesis derived from their theo
retical model, described in Section 4.2.3, by usanganel of aggregate annual
data of 15 European countries for the period 198981 They use time-varying
indicators for the strictness of labour market tatjons on dismissal protection
for permanent contracts as well as FTCs and tempavark agencies2 The
employment-population ratio (permanent and totslyagressed within a static
fixed-effects specification on a vector of employmeegulation indicators, a
vector of control variables for other labour marketitutions (union density,
bargaining co-ordination, tax wedge etc.), a veofointeraction terms between
institutions, and a set of time dummies. The resc#n be summarised as fol-
lows:

— Temporary Employmeithat is, FTC as well as TWA work) is positivelgre
related with permanent employment protection. Farrtiore, temporary em-
ployment is negatively correlated with the strengti=TC regulation. There
is, furthermore, an interaction effect: the stridtge dismissal protection for
permanent contracts, the larger the impact of thetrsess of regulation of
FTCs and TWAs.

— Permanent employmerg negatively affected by the strictness of thguta-
tions of FTCs. The authors interpret this resuleaslence in favour of the
hypothesis that FTCs serve as stepping stonesdsvparmanent jobs.

This type of studies is associated with some metlogical problems which

hamper a causal interpretation. Besides the probletime small sample size, the

static specification, and the common-effect assiongsee Subchapter 3.2), po-

tential endogeneity of institutions are fundamengaioblems (see, e.g.,

CALIENDO, HAGEN, and HJJER 2004).

KRAFT (1996) analyses the employment effects of the Bympént Opportu-
nity Act which came into effect in 1985 (see Sulptka 2.2). He explains the

72 The use of time-varying indicators for labowarket regulation is the distinguishing feature luét
empirical study.
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relative change in total employment in a paneliwhs$ for 1987 (after) to 1985
(before) by the proportion of hirings into FTCs éa®n the Employment Oppor-
tunity Act (without justification by objective reass) and further variables. He
finds a positive effect on labour demand and eséma positive overall em-
ployment effect of 70,000-80,000 employees in We&stmany. The major re-
striction of this study is the assumption that tise of first differences rules out
the endogeneity of the hiring decision.
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4.4 Why do Employers Use Fixed-Term Contracts? Evaluatig the Ef-
fects of Firing Costs of Permanent Work on the Usef Atypical
Work

4.4.1 Introduction

In this section, panel data for West German edtairlents are used to uncover
the conditions under which atypical work is useg.aalysing FTCs as well as
TWA and FL work it will be revealed what makes FTdferent from other
types of atypical work3

Apart from economic factors, the data also allovadsess the impact of insti-
tutional factors, such as dismissal protectiondiagjon, works councils, and col-
lective agreements. In particular, the change efeimployment threshold for the
application of the Protection Against Dismissal Laa1996 is used to identify
the effect of institutional firing costs of permameontract workers on the use of
atypical workers within a difference-in-differendeamework.

Most available empirical studies on the reasondifiors’ use of atypical work
are available for the U.S. The empirical study lBRAHAM (1988) shows that
firms subject to high seasonal or year-to-yearatenms in demand make greater
use of temporary workers than other firm&rRAHAM and TAYLOR (1996) find
that a firm’s decision to use FL work rather thenawn employees is influenced
by wage and benefit savings, the volatility of eigtput demand, and the avail-
ability of specialised skills possessed by FL wosk# FL workers are employed
in low-skilled activities, the decision is motivdtenainly by savings in wage
costs. ®RAMM and SHNELL (2001) find that the higher the share of employees
with union representation, the lower the propentityse flexible types of con-
tracts. Firms having a “lowost producer strategy” are more likely to rely on
TWA workers. The hypothesis that temporary workised to increase the job
stability of the permanent workforce is investightey CAPPELLI and NEUMARK
(2001). The results indicate that firms using terapp work have significantly
higher dismissal rates also for the permanent,staff the hypothesis is rejected.
VAREJAO and PRTUGAL (2003) provide an empirical analysis for Portugal.
Their main conclusion is that screening (and nbsstution or adjustment) is the
major motivation for employing workers on FTCs.

Using a dataset of German firms from the servictoseKAISER and FEIFFER
(2001) investigate under which conditions firms &SEC and FL work as a
means of adjustment. The probability of using Fli@seases with the size of
the firm, the significance of demand changes, &edshare of low-skilled work-
ers. Furthermore, if a firm is bound to a colleetiwage agreement, the prob-
ability of using FTC workers increases as well. €any to these results, FL

73 The regulation of TWA work is summarised in Boin the Appendix.
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work is used with a lower intensity, if the firm@es a collective wage agree-
ment. The use of FL work increases with the shahegh-skilled workers.

BooCcKMANN and HAGEN (2003) analyse the role of works councils in the de
mand for FTC employment using the IAB EstablishmBanel for West Ger-
many. Works councils may have a direct and variadsect effects on the use
of atypical work (see Section 4.2.5). The empirreaults reflect this ambiguity:
the existence of a works council has a signifigaptsitive effect on the prob-
ability of employing at least one FTC worker, bt on the proportion of FTC
workers. A further result is that the regional upémgment rate increases the use
oft FTCs, which may be interpreted as evidence jtatsearchers are forced to
enter FTCs in regional labour markets with high rmp®yment. Furthermore,
since hiring costs increase with labour marketttighs (that is, a low unem-
ployment rate), firms may prefer a low turnoveattgy using permanent work-
ers in regional labour markets with low unemploymexies. Further empirical
results, compatible with both hypotheses, are ptegen Chapter 5 and 6.

This Subchapter is structured as follows. The il section introduces the
dataset and describes the specification of theanetric model. Section 4.4.3
presents the estimation results. Section 4.4.4iges\va summary.

4.4.2 Dataset, Model Specification, and Estimation Techgue

Sample

The empirical analysis is based on five waves efl&kB Establishment Panel
from 1994 until 1998 for West Germany, which consaover 4000 usable inter-
views per year4 The same data base is used in Subchapter 4.5 famadysis of
FTC versus permanent contract worker flows. The einbbservation of the data
is not the company, but the establishment. “Estabient” refers tothe local
unit in which the activities of a company, thattigg production of goods or ser-
vices, are actually carried oU{K OLLING, 2000: 293). Since the scope of the
German Protection Against Dismissal Law differsading to establishment
size, this principle of data collection is well '&al for the analysis. The popula-
tion of the panel consists of establishments witleast one employee covered
by social security. Therefore, establishments withemployees covered by so-
cial security are excluded, particularly those legthments with only self-
employed persons in the definition of the socialusity system (farmers, artists,
publicists) as well as public sector offices exslaly employing civil servants.

The IAB Establishment Panel is a stratified randsample of establishments.
Larger establishments have a higher probabilitgeohg selected into the sample

74 Due to data confidentiality laws in Germanyisitnot possible for researchers outside the Federa
Labour Service to directly access the data. Far idsdson, all data operations were carried out with
the help of the IAB Establishment Panel Data Seraicthe Federal Labour Service Offices.
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than smaller one$5 In addition, the probability of being selectedoithe sample
differs across industries (see@HK.ING, 2000). In each year, the establishments
taking part in the survey are interviewed on thenber and structure of their
employees as of June 30th. Except for 1995, trexvigtws contained questions
regarding the number of FTC workers; however, duétther data limitations
only information for the three years from 1996 @09& could be used for the
analysis of FTC work. Complete information on TWAdaFL workers is avail-
able for the years from 1994 to 1998. The way @sgjoning in the interviews
should rule out to a large extent trainees to hataml as FTC workers or as free-
lancers. However, it cannot be ruled out that pgdints in public employment
measures are included. Since non-profit organisstithe government sector,
public social security institutions, and agricuttuenterprises are excluded, this
is probably a minor problem. Financial instituticarsd insurance companies also
cannot be used in the analyses, since they doepattr sales as a measure of
their business volume.

To the extent that they report sales as a measutthdir business volume, es-
tablishments from the sector ‘education, reseaanl, publication’ are included.
Even though this sector is likely to contain alemme public sector establish-
ments, the sector is not excluded, since it magflparticular interest due to spe-
cial regulations (see Subchapter 2.2).

Hypotheses and Explanatory Variables

The objective is to estimate a reduced-form modethe demand for FTC,
TWA, and FL employment in West German establishsefthe dependent vari-
ables are dummies indicating whether the respedtipes of labour are used
(that is, if there is at least one worker holdihg particular type of contract) by
the establishment at the time of the interview.

The reason for estimating a reduced-form approaskead of a heterogeneous
labour demand function with different types of laband further input factors, is
that no information on input prices (i.e., wagesgermanent contract, FTC, FL,
and TWA work) is available. Therefore, one has d¢suane that, by controlling
for a rich set of explanatory variables as well um®bserved establishment-
specific effects, an omitted variable bias is aedid

The reason for not analysing the proportion orahsolute number of atypical
workers in the establishment results from methagiokd problems. Usually one
would estimate a censored regression model (etghiamodel) to deal with the
fact that many establishments do not use the pdati¢ype of atypical work at
the time of the interview. However, the tobit modebased on the assumption
that the decision to employ at least one FTC workeatetermined by the same

75 This stratified sampling is necessary to ensha¢ a sufficient number of larger establishmasts
included in the dataset. In case of random sampitimgpuld happen (due to the finiteness of the-sam
ple) that there is not any larger establishmenivdra
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stochastic process as the decision of how many wotkers to employ (see
GREENE, 2003: Chapter 22). As only 38% of all establishteen theunweighted
sample use FTCs (the numbers for FL and TWA woekeaen smaller), this as-
sumption seems quite unrealistic. Alternativelye @ould use a sample selection
model (also termed “tobit type 1I” model) which@ls both stages (the decision
to employ at least one FTC worker and the propoertd FTC workers condi-
tional on employing at least one) to differ. Howeveample selection models
require an exclusion restriction, that is, at leas¢ variable which affects the
decision to employ at least one FTC worker andim®tproportion of FTC work-
ers in order to avoid that identification solelyigs on functional form assump-
tions76 Unfortunately, it turned out that there is noable exclusion restriction
for a sample selection model. Thus only the prdiiglaf employing at least one
FTC (or FL or TWA) worker can be analysed.

To test whether atypical work is used as a mearadpfstment to changing
demand conditions, the management’s assessmexpetted change in sales for
the current year (given at June 30th of each yaarf measure for expected
changes in product demand are included. Using ¢hegabchanges in sales ap-
pears less sensible, since the amount of saless ieféhe whole year, whereas
employment (and the use of atypical work) is meagun June. Moreover, it is
not feasible to subtract the material inputs ineortb obtain a measure for ex-
pected change in value added due to many missisgean with regard to mate-
rial inputs. Since expected sales are includedras differences in the regres-
sions and it is controlled for unobserved hetereggnthis is possibly a minor
issue. Expected sales are deflated with the pnidex of net output from national
account data for different industries provided hg Federal Statistical Office
(Statistisches Bundesamt).

A dummy variable indicating whether there are seakfiuctuations in the de-
mand for the establishment’s product, using the agament’'s subjective as-
sessment contained in the 1993 and 1996 surveys;ligled?7 This variable is
used to check whether establishments subject tarnestt changes in demand
conditions rely more heavily on atypical work asajustment mechanism, as
the labour demand models, presented in Subchaj@esuypgest.

Apart from variables relating to demand changeis tontrolled for a number
of establishment characteristics. A set of esthbient size dummies (defined
according to total employment) is included in ortitecontrol for the fact that the
probability of using atypical work is higher, ifgtworkforce is greater. To con-
trol for the industrial relations practices in tbstablishment, dummy variables
indicating whether the establishment is bound tandastry level or a firm level
collective wage agreement and whether a works gbexists are used.

76 Note that this is similar to the requiremerftmstrumental variables (see Section 3.3.3).
77 In alternative specifications the coefficiefitvariation of the output for every firm was inckdl as
an additional explanatory variable. The resultseafar from being significant.
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The role of the capital stock and technologicalngfgahas not been addressed
so far. New technologies often require furthernirag. Since employers’ and
employees’ incentives to engage in job-specifiening increase with the ex-
pected duration of the employment contract, a fimay not hire temporary
workers for tasks linked with new technologies (Be®TH, FRANCESCON| and
FRANK, 2003; AUTOR, 2003 as well as Subchapter 5.2). One would, there
expect the probability of employing temporary waskéo decline with the tech-
nological level of the production technology. Ore thther hand, &AL and
SULLIVAN (1997) stress that the trend towards open stasdaogh as those that
allow for different kinds of computer hardware audtware to be used together,
leads organisations to avoid solutions that aralifirm-specific which, in turn,
facilitates the use of temporary work (see alswMARK and REED, 2004). Two
variables capture the effect of the technology usethe establishment on the
probability of employing atypical work. As a meastor capital input and tech-
nological change firms’ own assessment of the siftibeir capital stock com-
pared to other establishments in the same industtlzge previous year is used
(possible answers range from “state of the artbtwsolete”). Besides, indicators
for the kinds of investments undertaken in the jonewv year are included. One
dummy variable indicates investment into informateind communication tech-
nologies (ICT), another represents ‘other investsiemainly investment into
real estate as well as office and traffic equipment

In most theoretical models it is assumed that peamtand atypical workers
are substitutes in production, which is the cadg ibrtheir skills are not too dif-
ferent. If atypical and permanent employees hafferdnt skill levels and thus
may be complementary, the dynamic properties aualdemand are likely to be
significantly altered. As in the German labour narknany TWA and FTC
workers have lower qualifications, only firms witbw-qualified permanent
workers may use atypical workers as substitutegoorscreening purposes.
Among the characteristics of the workforce includethe proportion of workers
with formal qualification. The expected sign of teefficient of this variable is
theoretically ambiguous: On the one hand, one negbect the variable to have
a negative effect, if it describes the skill-reganents of the usual tasks in the
firm. On the other hand, firms might want to usaperary work to insulate their
qualified workers from changing demand conditioh$urther control variable is
the proportion of women in the workforce.

In the IAB survey, establishments are asked whetieyr expect problems with
the workforce to arise due to sickness or pardasale within the next two years.
Two dummy varaiables are created accordingly aed tne-year-lagged values
are added as explanatory variables. Sickness @r athexpected absences of
employees (due to parental leave etc.) are often ss important reasons for
employing TWA workers, and they are also legallgegted reasons for employ-
ing FTC workers in Germany (see Subchapter 2.2Saulion 4.2.5). The dum-
mies may serve as proxies for actual absenteeism.
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Among the variables relating to labour market tngtbns, dummy variables for
the existence of a works council in the establishinaad for the application of
industry level or firm level collective wage agresmts are included.

Variation of the Protection Against Dismissal Law & a Natural Experiment

The variation of the minimum employment threshadel for the application
of the Protection Against Dismissal Law in 1996e(stubchapter 2.2) may be
used to evaluate the effect of institutional firiogsts for permanent workers on
the use of atypical employeé&The hypothesis of interest is that after October
1996 establishments with 6 to 10 employees useicaiypmployment with a
lower probability than before this date. The pratetof confidence for employ-
ees which had been covered by the Protection AgBissnissal Law in Septem-
ber 1996 seems to be no serious limitation, siheedecision whether to use
FTCs is only relevant for new employees. Furtheentiie law change may af-
fect the number of FTC workers getting their coctsaransformed into perma-
nent ones. Unfortunately, the use of FTC work vilasrélised at the same date:
the maximum duration was prolonged to 24 monthsthedegal number of re-
newals was increased to three (see SubchapterTa2he extent that this has a
common and additive effect on all establishmertss captured by time fixed-
effects.

The policy change is interpreted as a natural exygart within a difference-in-
differences (DiD) framework (see Section 3.4.2)u3lhe group of establish-
ments with 6 to 10 employees are interpreted asattnent group”. The other
establishments, which are not within the scopehef ppolicy change, form the
control group. The DID estimator for this probleande written as

Pr(E! 21X, @ )=®(X, B, +d,after + B, x befope+ 5, Cx affer , h, (32)
with f O{FTC, TWA, Fi},

where E is the number of atypical workers of typeX, is a vector of explana-
tory variables (including the sub-vectd, , as well as time and treatment dum-
mies), anda, is an unobserved establishment-specific effectiwig modelled as
a random effect? ® denotes the cumulative normal distribution (legdio a
probit model) beforeis a time dummy being one before the law chaafjer is a
time dummy equalling one after the law change, @nds the treatment dummy
being one for the establishments in the treatmeowp (6-10 employees) and
zero otherwise. The causal effect of the treatriastimated ag, - 43,. If this

78 Since data for the years 1999 and 2000 waavailable at the time this research was perforrited,
was not possible to also take the second reformantount when the minimum employment thresh-
old level was set back to its pre-1996 reform l€sek Subchapter 2.2 and Subchapter 5.5).

79 For a further example of a difference-in-diéieces approach within a random effects probit model
see MADRIAN (1994).
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difference is significantly negative, a reductioninstitutional firing costs for
permanent workers indeed reduces the probabilityswfg flexible workerg9

As a kind of sensitivity check, Eq. (32) is augneehty further interacted
dummy variables. The establishment size dummieghbeuring to the size of
the treatment group, that is, establishments with employees and establish-
ments with 11-19 employees, are also interacted bafore and after dummy
variables. If for these groups the interacted keetord after dummies are not sta-
tistically significantly different, this may be &preted as evidence in favour of
the assumption that controlling for observable andbservable variables helps
to isolate the law change effect.

As discussed in detail in Section 3.4.2, this apphadentifies the causal effect,
if the following assumptions hold. Firstly, the clg& in regulation has to be ex-
ogenous, i.e., not affected by the use of atypiak. This assumption would,
for example, be violated, if the government hadeased the threshold level
(lowered the firing costs for the treatment grospablishments) in order to re-
duce the number of establishments using atypicalkwdhis seems to be
unlikely since the use of FTCs was liberalisechatsgame time.

Secondly, one has to assume that this law changaumexpected, since antici-
pation would have led to altered behaviour evemieethe law change. A possi-
ble anticipatory effect of establishments in theatment group would be to post-
pone hirings of permanent workers to the periodrdfie law change takes place
as there is protection of confidence for employekih were hired before. This
behaviour, which may bias the result, cannot bedrolut.

What does th&UTVAmean for the analysis at hand (see Section 3.DB§?
has to assume that establishments which were rbinvihe scope of the change
of the Protection Against Dismissal Law are noeeféd in a way which influ-
ences their demand for FTCs. This seems to bestieali

Descriptive statistics for the variables used i whweighted estimation sample
can be found in Table 67 and Table 68 in the Append

Descriptive Evidence

The share of establishments using atypical workased on weighted data in
the sample can be seen from Table 4. The numberable 4 are likely to be
downward biased due to the stock sampling probésrdiscussed in Subchapter
2.3. Comparable magnitudes can be found, for examipl BOCHTEMANN
(1993). One explanation of the small numbers ishilgl proportion of small es-
tablishments which may employ (by pure chance)amyt atypical worker at the
time of the interview. Note that the proportionfioins using atypical workers is
much larger in the unweighted estimation sample {s&ble 67 in the Appendix).

80 Note that Eq. (32) is completely analogouhtoform presented in Eq. (28) in Section 3.4.2 caul
easily be rearranged in that form.
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A breakdown of firms using atypical work by estahinent size and by indus-
try is provided in Table 5. As expected, the préiporof establishments employ-
ing atypical workers increases with the total nundfeemployees. However, the
size effect is stronger for FTC and TWA employdemtfor FL work. A reason
could be that small and medium-sized firms use elkers for very specialised
tasks of intermittent nature for which hiring pemeat or FTC employees does
not pay. The table also shows that TWA employmenised predominantly by
establishments in the supply of energy and watewaell as in the basic and in-
vestment goods industry. FTCs are frequent in #mesindustries, but also in
some of the service sectors. Establishments udingdfk, by contrast, are con-
centrated in industries which provide human capitensive services, such as
education and business related services.

The role of flexible working contracts can be ga#istefrom assessments of the
establishments’ managements. In the 1996 survetheflAB Establishment
Panel, establishments were asked whether they)patienced expected or un-
expected fluctuations in demand and productionnduthe year and which in-
struments of adjustment they had used. The resaitd9e seen in Table 6. FTCs
are much more frequently mentioned than TWA empleytn particularly
amongst companies affected by expected demand evanly 3% of these
companies used TWA employment as a means of adgnstiwhile TWAS were
used by 6% of the establishments affected by uséme demand changes. This
difference may be explained by lower search cadsisng costs), but higher
overall labour costs for TWA workers (due to chargefavour of the agency) in
comparison to FTC workers. A firm which needs tactequickly to an unex-
pected positive shock in the very short run mayehaw time to search for new
employees on the labour market, while a firm whigs more time for adjust-
ment may engage in search activities in order todaVWA charges.

Table 4: Share of Establishments Using Atypical kM@&ercentages)

1994 1995 1996 1997 1998 Average
FTC workers 6.7 7.8 8.4 7.6
TWA workers 2.1 2.3 14 1.9 2.3 2.1
FL workers 4.4 4.8 3.6 4.4 4.7 4.4

Notes: Weighted by the inverse of the sampling probability as inflation factor. As in the
estimation sample, establishments which did not report their sales as revenues (finan-
cial institutions, insurance companies, non-profit organisations, the government sector,
public social security institutions, and agricultural enterprises) are excluded.

Source: Own estimations based on the IAB Establishment Panel for West Germany
(1994-1998).
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Table 5: Share of Establishments Using Atypical kéos by Number of Em-
ployees and Industry (Percentages)

FTC workers TWA workers FL workers

1996-1998 1994-1998 1994-1998

Number of employees

1-5 2.4 0.9 3.4
6-10 6.8 15 3.8
11-19 11.9 1.8 5.2
20-49 24.0 5.3 8.3
50-99 36.6 11.2 11.4
100-199 56.6 24.9 11.7
200-499 69.8 30.2 17.2
500-999 80.0 31.6 21.3
1000-4999 80.0 43.1 25.0
5000 and more * 49.1 24.1
Industry

Mining, electricity, water supply 24.0 7.2 2.7
Basic industry 12.8 8.6 3.4
Investment goods industry 11.0 55 3.9
Consumer goods 8.2 1.7 1.9
Construction 5.7 4.9 3.5
Wholesale, retail 7.4 11 25
Transport, telecommunication 9.9 1.4 3.6
Hotels, restaurants 8.9 0.5 0.8
Education, research, publication 6.9 * 14.8
Health services 7.4 0.4 2.7
Business related services 55 15 13.8
Other services 9.3 2.9 8.8
Total 7.6 2.1 4.4

Notes: * denotes inadequate number of observations. Weighted by the inverse of the sampling
probability as inflation factor. As in the estimation sample, establishments which did not report
their sales as revenues (financial institutions, insurance companies, non-profit organisations, the
government sector, public social security institutions, and agricultural enterprises) are excluded.
Source: Own estimations based on the IAB Establishment Panel for West Germany (1994—
1998).

Table 6: Means of Adjustment to Expected or Unetge©emand Changes
During the Year in West Germany in 1996 (Percergpge

Kind of prevailing demand changes

Expected Unexpected
Inventories 12 12
Overtimes hours / extra-shifts 35 31
Shifting of holiday or free-time periods 43 37
Short-time working 2 5
Additional FTC workers 20 15
Additional TWA workers 3 6
Hiring / firing of staff 10 15

Notes: Weighted by the inverse of the sampling probability as inflation factor.
Source: Own Estimations based on the IAB Establishment Panel for West Germany (1996).
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In the 1993 survey of the IAB Establishment Paastablishments were asked
whether they had regular fluctuations and how tteyed with them. The ques-
tion distinguished between adjustment instrumeotgbsitive and for negative
changes in demand. Unfortunately, the questionsndiddifferentiate between
FTCs and other kinds of temporary employment. Tableontains the propor-
tions of establishments using the specified inséminrelative to all establish-
ments which were subject to fluctuations in demarte most important adjust-
ment instruments for increasing and decreasing ddnsg@em to be overtime
hours and extra-shifts. The employment of addiliagemporary workers is the
second most frequently mentioned instrument of sidjent to positive changes
in demand. In contrast, the hiring or firing of pement staff seems to be rather
avoided by firms, which can be explained by thahkr firing costs.

Table 7: Means of Adjustment to Increasing and Basing Demand in West
Germany in 1993 (Percentages)

Increasing demand

Overtime hours / extra-shifts 49
Postponing holidays 24
Hiring TWA workers or FTC workers 29
Hiring new permanent staff 11

Decreasing demand

Reducing overtime / extra-shifts 35
Giving earlier holidays 27
Short-time work 7
Not replacing labour turnover 8
Dismissing permanent staff / termination of contracts 12

Notes: Weighted by the inverse of the sampling probability as inflation factor.

Source: Own Estimations based on the IAB Establishment Panel for West Ger-
many (1993).

Estimation Technique

The panel character of the data allows to conttouhobserved establishment-
specific heterogeneityr,. For this purpose, the random effects probit model
proposed by BTLER and MoFFIT (1982), is applied. The underlying assumption
is that the random effeat, and the explanatory variables are independent and
that a, has a normal distribution (see0WLDRIDGE, 2002: Chapter 15). One pos-
sibility of evaluating the relevance of establisimtrgpecific heterogeneity (ran-
dom effects) is to calculate the proportion of tibi@l variance contributed by the
panel-level variance component. If the null hypethethat the proportion of
panel-level variancg equals zero is not rejected, there is no diffezdmetween
a pooled probit and a random effects probit estm@¥WOOLDRIDGE, 2002:
Chapter 15).
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A potential drawback of the random effects probdadel is that it is calculated
using Gauss-Hermite quadrature as an approxim&tiothe high-dimensional
integral that is part of the likelihood functioneés GREENE, 2003: Appendix
E.5.4). This requires the integrated function tonsdl-approximated by a poly-
nomial. The approximation is appropriate, if chaggthe number of quadrature
points does not affect the results. The estimatesults turn out to be robust
concerning the number of quadrature po#t$herefore, one can conclude that
the Gauss-Hermite quadrature method is appropaiadethe random-effects pro-
bit is applicable.

4.4.3 Estimation Results

Note that all estimated coefficients presentechin following are informative
only with regard to thesign and statistical significanceof the effects, but not
with regard to themagnitudes The reason is that the estimated coefficients do
not correspond to marginal effects on the prob@bfsee VWOLDRIDGE, 2002:
458). Even if it is generally possible to estimtie corresponding marginal ef-
fects, these time-consuming calculations could lm®tperformed here due to
time-restrictions at the federal employment office.

The estimation results are depicted in Table & &x ante unclear whether the
demand for atypical workers reacts symmetricallynmreases and decreases in
output. Therefore, likelihood ratio tests are usedind out whether the estima-
tion of separate coefficients for positive and riegaoutput changes (the unre-
stricted model) or a common coefficient for outplinges (the restricted model)
is appropriate. Only in the case of FL workers ltkelihood-ratio test indicates
that the unrestricted model should be preferreditpe expected output changes
have a significantly positive effect on the usd-bfwork, whereas negative out-
put changes have no effect.

The result that the use of FTC work is not sigaifity affected byexpected
output changesnay be explained by two opposite effects: On the lband, an
output increase may make it more necessary to Tk n order to adjust to a
temporary positive demand shock. On the other hdrttie shock turns out to
last longer, firms may start to convert FTCs inéompanent contracts. Note that if
there was indeed no effect of demand changes omugbeof FTCs, then this
would render it more possible that FTCs are ondu®r substitution of perma-
nent workers or for screening purposes. Howevea, Gomparable study we find
a positive effect of actual output increases onutbe of FTCs (seed@CKMANN
and HAGEN, 2003). Thus the use of FTCs as a means of adgmstsmould not be
rejected from this finding.

For TWA work expected output changes have a sipnitly positive effect,
which may indicate that TWA work is indeed used ddjustment purposes. Ex-

81 This is simply checked by comparing the resutimg different number of quadrature points. The
results are hardly affected.
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pected positive output changes increase the usé @fork. The result of nega-
tive output changes not reducing the use of FL woaly indicate that firms may
outsource permanent jobs by using FL workers dugtcwnomic downturns.

The qualitative indicators for the state of capsi@ick as well as the sum of in-
vestments in the previous year are found to havagrificant effect in all speci-
fications. Therefore, these variables are not ohetlin the specifications de-
picted in Table 8. By contrast, the coefficientté dummy variable indicating
ICT investmenin the previous year is significantly positive faf three kinds of
atypical employment. This may be a confirmatiorth& specialisation argument,
particularly in the case of FL workers: for manyadler firms it may be profit-
able to contract out services associated with sha@béshment’'s own ICT equip-
ment (see Section 4.4.2).

The existence otollective wage agreemenkas no significant effect on the
probability of using FTC or TWA work. An interpreian is that the negative
direct and the countervailing positive indirecteets described in Section 4.2.5
are balanced. By contrast, collective wage agre&smgarticularly, those con-
cluded at the industry level) have a significamtggative effect on the probabil-
ity of employing FL workers. KISER and FEIFFER(2001) obtain similar results
for the German service sector. This may be expiainethe fact that FL workers
are often covered by collective wage agreementsstablishments which apply
collective agreements, the cost advantage of Flkway therefore be lower.

The estimated coefficient for the existencemoirks councilss in line with the
preponderance of the indirect effect (see Secti@®b) It suggests that estab-
lishments with works councils tend to use FTCs nfoegguently. The main ex-
planation may be that works councils increase dimosts for permanent work-
ers, which decreases the relative firing costs B€ Rvorkers. All theoretical
models presented in Section 4.2.5 predict a peaslink between firing costs of
permanent workers and the use of FTC work. Howewerks councils do not
seem to influence the use of the other two typeatgical work. When inter-
preting the results one should, however, keep indnthat the existence of a
works council is assumed to be strictly exogenausditional on the other ex-
planatory variables. Recent studies on the effefctgorks councils on firm per-
formance have cast doubt on this exogeneity assomfgee, e.g., BDISON et
al., 2004). In this application it is conceivablatt FTC workers are less inter-
ested in co-determination than permanent workeinss Would make the exis-
tence of works councils in establishments using $1&3s likely. This form of
endogeneity would exert a downward bias on themaséd impact of works
councils on FTC employment.
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Table 8: Determinants of Employing FTC, FL, or TWMorkers

FTC
(1996-1998)

FL

(1994-1998)

TWA

(1994-1998)

Coeff. Std.err. | Coeff. Std.err. | Coeff. Std.err.

Expected output increase 0.558 ** (0.197
Expected output decrease 0.487 0.449
Expected output change 0.299 0.188 0.457 *»**  0.170
Seasonal fluctuations 0.150 * 0.085 | -0.074 0.084 | -0.061 0.634
Collective wage: firm level -0.117 0.141 | -0.246 * 0.139 | -0.053 0.305

industry level -0.158 0.106 | -0.543 ** 0.115 | -0.074 0.524
Works council 0.325 *=** (0.107 | -0.052 0.128 0.214 0.147
Share of workers with qualification -0.039 0.133 0.575 **  0.145 0.166 0.992
Share of women -0.225 0.169 | -0.213 0.187 | -1.226 *** 0.242
ICT investments (t-1) 0.200 ***  0.067 0.621 ***  0.104 0.314 =+ 0.114
Other investments (t-1) 0.101 0.073 0.326 *»** 0.114 0.156 0.121
Problems due to parental leave (t-1) 0.361 *** 0.124 | -0.122 0.115 | -0.252 ** 0.126
Problems due to sickness (t-1) -0.017 0.091 | -0.154 * 0.087 0.059 0.503
Wave 1995 0.091 0.003 0.106
Wave 1996 0.097 | -0.049 0.112
Wave 1997 0.014 0.075 0.015 0.099 0.131 0.113
Wave 1998 0.378 ***  0.082 0.113 0.100 0.432 ***  0.116
Reference: = 5000 employees
1-5 employees x before -5.127 ***  0.727 | -2.446 0.376 | -2.504 ***  0.479
1-5 employees x after -4.853 ***  0.668 | -2.190 0.380 | -3.226 *** 0.556
6— 10 employees x before -3.834 *** 0.666 | -1.915 0.371 | -2.560 ** 0.515
6— 10 employees x after -4.352 ***  0.661 | -2.282 0.406 | -2.628 ***  0.490
11-19 employees x before -3.397 ***  0.652 | -1.889 0.370 | -1.952 *** 0.421
11-19 employees x after -3.575 ** 0.641 | -1.776 0.380 | -2.140 *** 0.433
20-49 employees -3.142 ***  0.626 | -1.561 *** 0.331 | -1.619 *** 0.348
50-99 employees -2.819 ***  0.624 | -1.218 *** 0.327 | -1.077 ** 0.337
100-199 employees -2.068 *** 0.617 | -0.839 *** 0.315 | -0.174 0.321
200-499 employees -1.558 ** 0.612 | -0.567 * 0.304 | -0.042 0.313
500-999 employees -1.246 ** 0.618 0.026 0.308 0.096 0.320
1000-4999 employees -0.932 0.614 | -0.061 0.299 0.281 0.310
Reference: Construction
Mining, electricity, water supply 0.399 0.306 | -0.584 * 0.327 | -0.053 0.343
Basic industry 0.619 *** 0.176 | -0.317 * 0.192 0.770 ***  0.214
Investment goods industry 0.783 ***  0.163 0.143 0.171 0.945 **  0.201
Consumer goods 0.406 ** 0.175 | -0.110 0.198 0.214 0.938
Wholesale, retail 0.420 ** 0.167 | -0.154 0.188 0.018 0.230
Transport, telecommunication 0.120 ***  0.210 -0.247 0.247 -0.020 0.278
Hotels, restaurants 0.774 »* 0.213 | -0.123 0.257 | -0.467 0.381
Education, research, publication 1.016 *** 0.331 1.354 ***  0.292 0.025 0.440
Health services 1.024 **  0.278 0.309 0.282 0.620 0.378
Business related services 0.342 * 0.206 1.033 ***  0.206 0.337 0.278
Other services 0.245 0.262 0.148 0.294 0.211 0.359
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Table 8 continued...

FTC FL TWA
Coeff. Std.err. | Coeff. Std.err. | Coeff. Std.err.

Reference: Bavaria
Berlin West 0.422 ** 0.221 0.066 0.194 0.422 * 0.221
Schleswig-Holstein 0.151 *»**  0.295 | -0.047 0.254 0.151 0.295
Hamburg 1.060 0.256 0.431 ** 0.216 1.060 ***  0.256
Lower Saxony -0.275 0.184 | -0.362 ** 0.160 | -0.275 0.184
Bremen 0.173 0.368 | -0.183 0.329 0.173 0.368
North Rhine-Westphalia 0.184 0.140 | -0.057 0.124 0.184 0.140
Hesse 0.194 0.184 | -0.053 0.165 0.194 0.184
Rhineland-Palatinate -0.175 0.213 -0.281 0.190 -0.175 0.213
Baden-Wuerttemberg 0.041 0.152 0.106 0.131 0.041 0.152
Constant -1.191 ** 0.438 0.270 0.133 | -1.191 *** 0.438
Std. err. of random effects 0.868 ***  0.088 1.154 **  0.076 1.286 ***  0.081
P 0.430 ***  0.050 0.567 ***  0.032 0.623 ***  0.030
LR-Tests for joint significance
Industry dummies 43.07 ***  0.000 87.73 ***  0.000 64.16 ***  0.000
Wave dummies 26.4 ***  0.000 4.160 0.385 27.66 ***  0.000
Firm size dummies 250.07 *** 0.000 |131.00 *** 0.000 | 155.99 ***  0.000
Federal state dummies 19.74 ** 0.030 17.42 ** 0.045 29.88 ***  0.000
Number of observations 3,735 6,303 7,207
Number of establishments 2,344 2,928 2,843

Notes: *** (** *) denotes significant at the 1 (5, 10) percent level.

Source: Own Estimations based on the IAB Establishment Panel for West Germany (1994—
1998).

The proportion oemployees with a formal qualificatidras a positive effect on
the probability of using FL workers. This may inalie that FL workers are used
more often in establishments with tasks that regaigualification. In addition, it
may reflect the finding that adjustment costs foaldied permanent workers are
generally higher than for unskilled permanent woskgsee, e.g., AMERMESH,
1993). Ceteris paribus, an increase in adjustmestscfor permanent workers
raises the probability of using temporary workérfoth are substitutes in pro-
duction.

The effect of the indicator variable fproblems with parental leavis highly
significant in the case of FTC workers, which islime with the hypothesis
posed. However, for FL workers and TWA workers thsults reject the hy-
pothesis.

As the descriptive tables already indicated, thghést probability of using
TWA workers is found among establishments in th&dand investment goods
industry. In contrast, FL workers are used withighér probability in the busi-
ness-related service sector, which seems to besiplau Furthermore, they are
frequently used in the education, research, andigasiion sector. The highest
probability of establishments to use FTC workemnithe health services sector,
in the education, research, and publication settdhe investment goods indus-
try, and in hotels and restaurants.

89



Another interesting result are the significantfeténces between the federal
state dummies. In the city states of West Berlid &lamburg, establishments
employ TWA workers with a significantly higher pmattility than in the base
category (Bavaria), which is a territorial staténisT may reflect supply restric-
tions as it seems plausible that the density optaary work agencies increases
with urbanity. An exception is Bremen which does¢ have significantly more
establishments employing atypical workers than Bav&omparable results are
not found for FL and FTC work, which rely on bileiecontracts between firms
and worker without the use of an agency as interangd

Table 9 describes the estimated effects of theeass in the minimum em-
ployment threshold level for the Protection Agaibssmissal Law in October
1996 on the probability of using atypical work. Tiadle reports the coefficients
of the interaction terms and Wald tests with th#é hypothesis that the differ-
ences in the coefficients are zero. The speciboatare the same as in Table 8.

Table 9: Effects of the Increase in the Minimum Hogment Threshold Level
for the Protection Against Dismissal Law in Octoth886

FTC FL TWA
Numb. Coeff. Coeff. Wald test Coeff. Coeff. Wald test Coeff. Coeff. Wald test
of (Std.err)  (Std.err) P-value | (stder) (Stder) P-value | (Stderr) (Std.err) P-value
em- before after before after before after
ployees
1-5 -5.13 -4.85 0.46 -2.45 -2.19 0.29 -2.50 -3.23 0.17
(0.73) (0.67) (0.38) (0.38) (0.48) (0.56)
6-10 -3.83 -4.35 0.05 -1.92 -2.28 0.20 -2.56 -2.63 0.60
(0.67) (0.66) (0.37) (0.41) (0.52) (0.49)
11-19 -3.40 -3.56 0.43 -1.89 -1.18 0.67 -1.95 -2.14 0.13
(0.65) (0.64) (0.37) (0.38) (0.42) (0.43)

Notes: Estimation results from Table 8.

The probability of using TWA workers decreaseslirtraee firm size groups,
but the differences are not statistically significdn the case of FL workers, the
probability decreases only in establishments withO6employees, which con-
forms with the expectation. However, the differeneee not statistically signifi-
cantly different from zero.

Most interesting is the result for the probabilifiyusing FTC workers: The in-
crease in the minimum employment threshold forapplication of the Protec-
tion Against Dismissal Law significantly lowers tipeobability of using FTC
workers for establishments with 6-10 employees |evthere are no significant
changes in the two contiguous establishment siaapg. This may suggest that
firing costs of permanent contract employees aresnmportant as a reason for
using FTC workers than for using TWA or FL workersdeed, it appears plau-
sible that FTC workers are closer substitutes &nfanent employees in produc-
tion than TWA or FL workers.
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4.4.4 Summary of the Empirical Analysis of the Firms’ Useof Atypical
Work

Using a change in dismissal protection legislaiera natural experiment, some
evidence is found that the stringency of dismigsatection for permanent work-
ers has a positive effect on the probability ohgsFTC workers. This indicates
that firms do indeed use FTC workers as a morebilexalternative to permanent
employment. By contrast, a similar effect for TWAdaFL workers cannot be
identified, which may indicate that permanent ai@ vorkers are closer substi-
tutes than permanent workers and TWA and FL workers

This result should, however, be interpreted withecéd is (in case of FTCs)
based on data given only one year before and twosyafter the policy change.
Furthermore, one cannot rule out that anticipatffgcts are relevant, i.e., that
the hiring behaviour changed already before the dhange was implemented.
Nevertheless, to the best of my knowledge, thithés first microeconometric
study that can reveal this association betweengfidosts and FTCs at the firm
level 82 Other studies have either used country level gioreal data to attempt to
identify this relationship (see MIZIATA and SAFFOLANI, 2002 and ATOR,
2003).

Works councils may also raise firing costs of perard employees in Ger-
many. In accordance with this hypothesis, the fudibha of employing FTC
workers is influenced positively by the existenéeaovorks council. Collective
wage agreements as another potential institutisoatce of firing costs do not
influence the probability of employing FTC and TWMorkers. Supposably, the
direct effect (unions opposing against the usetgpieal work) outweighs the
indirect effects (unions increasing firing costspefrmanent workers; raising the
costs of overtime; increasing wage rigidities).

Furthermore, establishments facing problems duparental leave use FTCs
more often. This has been interpreted as evidentavour of the hypothesis that
FTCs are used in case of stochastic absence tiperofanent contract workers.

82 Furthermore, it is the first study using thadigy variation in Germany as a natural experimdiis
variation could be used for a number of relatedstjaes.
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4.5 Empirical Analysis of the Role of Fixed-Term Contracts in Worker
and Job Flows

45.1 Introduction

The analysis of the previous section was basednoanaployment stock ap-
proach, since not inflows (hirings) and outflowggarations) of FTC workers
were explained, but the existence of FTC jobs. Harethe difference in firing
costs between FTC and permanent contract workensre® worker flows.

Therefore, this subchapter takes a step back im@alesdescriptive analysis of
worker flowsandjob flowsbased on the IAB Establishment Pagfefgain, it is
not possible to evaluate whether FTCs increase amunt flexibility or even
the employment level. However, avoiding unrealisssumptions as imposed in
econometric studies, cited in Subchapter 4.3, aglsymmetrical and convex
adjustment costs, it is possible to gain some hisiqto the role of FTCs in dy-
namic labour demand.

There is a growing literature on thdldiv approach to labour markéts
(BLANCHARD and DAMOND, 1992) and especially on worker flows at the firm
level (see, e.g., BRGESS LANE, and SEVENS, 2001). The fundamental reason
for focussing on worker flows is the well-known uésthat most employers are
simultaneously hiring and facing separations, thetlining firms continue to
hire, and that growing firms continue to lose waskeFurthermore, workers
mostly enter jobs which already existed beforedbetract is signed and which
will not be destroyed when the worker quits orientdssed. The phenomenon of
worker turnover exceeding job turnover is termextdtion’ or ‘churning (see,
e.g., ERRANO, 1998; BJRGESS LANE, and SEVENS, 2001). The role of FTCs in
these dynamic processes is almost unknown for Germihis subchapter aug-
ments the framework of the worker turnover andtjgover literature (see, e.g.,
DAvIS and FALTIWANGER, 1999, 8HETTKAT, 1996 as well as BRDA and W-
PLOSZ 1994) by taking FTCs versus permanent contrattsaiccount.

Churning is a matter of particular interest in #malysis of this subchapter as it
is linked to the three categories of reasons ferubke of FTCs (buffer stock,
screening, and substitution): if the churning r@he proportion of worker turn-
over that is not associated with job creation aestrdiction) of FTCs is close to
100%, then this may be interpreted as evidencth@ohypothesis that an existing
FTC job is inherently permanent, but repeatedliedilby FTC workers. Even
though it is not possible to directly conclude fréms result that this reflects the
underlying role of FTCs as a substitute for perméaimentracts (as there can still

83 Throughout this Subchapter the terms “inflows8cruitments”, and “hirings” as well as “outfloiys
“separations”, and “firings” are used interchandgabormally, it is incorrect to term all worker Bu
flows from establishments as firing, since alsagjuitirements etc. are included.
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be a constant number of probationary period jaié3, would indicate that FTC

workers are not used for adjustment purposes (baftek). A churning rate for

FTC work of zero would indicate that every inflogirTC worker occupies a

newly created job and every outflowing FTC workepresents a destroyed FTC
job. In this case FTC work would be exclusivelydi$er adjustment purposes.
However, since there may be a simultaneous creafiane type of jobs (e.g.,

FTC jobs) and destruction of the other type (gpgrmanent contract jobs), this
simple concept has to be augmented in the courfesofubchapter.

In detalil, the aim of the following descriptive &m®as is to shed light on the
following question$4 How widespread is FTC employment in West Germany?
The descriptive analyses in Subchapter 2.3 anberptevious subchapter could
only reveal the proportion of FTC jobs and the jprtipn of establishments us-
ing FTCs measured at a certain date. Hence, h@e larthe proportion of FTCs
in worker flows? Which fraction of an establishmsrfETCs is converted into
permanent contracts? The larger this proportiosntlore important is obviously
the role of FTCs as screening device. How big ésflinctuation within the group
of fixed-term employees and the group of permamnployees within estab-
lishments? To which extent do inflows into and s from establishments
occur simultaneouslyand to which extent do inflows and outflows leaddb
creation and destruction? Are simultaneous outfloivpermanent workers and
inflows of FTC workers observable?

So far, empirical evidence on the significance ®CB in worker flows at the
firm level is only available for France, Spain, d@wltugal

For France, AowD, CORBEL, and KRAMARZ (1999) show that during the pe-
riod 1987-1990 about 70% of all hirings are on F,Mlsereby this share is even
larger in establishments with decreasing employmdote than half of the total
outflows is due to expired FTCs. The separatioa catFTCs (outflows of FTCs
relative to FTC employment) is even higher in gmogvibusinesses. About one
third of all fixed-term contracts are convertedipermanent ones.

SERRANO (1998) finds similar results for Spanish compameth more than
500 employees during the period 1993-1994. Accgiyjr85% of all firms’ in-
flows and 79% of all outflows are based on FTCs.ilgvabout 3% of all em-
ployees with permanent contracts are hired or fingh company (worker turn-
over) during each quarter, this ratio is about é%the group of FTC workers.
This high FTC worker turnover results to a largeeakfrom churning.

For the Portuguese labour market during the petRil—-1998, WREJAO and
PORTUGAL (2003) find that the proportion of FTCs in the doyment stock is
on average about 14%. However, the proportion d$-ih hirings is about 62%
and in firings about 43%. The quarterly worker twer rate is about 31%, indi-

84 Of course, these questions should not be irgteg as causal in the sense defined in Chapter 3.
85 For Germany worker flows on the basis of esghbient level data are analysed bstLBvANN and
BOERI(1998). However, they do not take the role of FirEs account.
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cating that approximately one in three FTC worlatker joins or leaves her or
his employer every quarter. In contrast, the wotkenover rate for permanent
workers is about 5%.

The econometric study by d®x, MAURIN, and RRUCHET (2001) interprets
FTC and permanent work as two different factorprioduction. This is possible
since their panel dataset for French firms forgbkeaod 1988-1992 provides in-
formation on wage costs of both types of work. kemnore, the authors are able
to make inference on the structuregobssadjustment costs, since they have data
on inflows and outflows of permanent contract an€vorkers. The results can
be summarised as follows: it is more costly to sdpermanent contract workers
than FTC workers, firing permanent workers is mouire expensive than hiring
them, hiring costs of FTC workers are slightly lovilean hiring costs of perma-
nent workers, and the transformation of FTCs in&wnmnent contracts is a
means of permanent (long-term) labour adjustriént.

This subchapter is structured as follows. The sextion introduces measures
describing job and worker flows by type of contré@ection 4.5.3 describes the
dataset and explains how the data can be weighteder to be estimates either
for the population of establishments or for the ydapon of employees in West
Germany. The results are presented in Section.4d5stimmary of the findings
is provided in Section 4.5.5.

4.5.2 Methodology

Terminology87

To simplify matters, assume one establishmeiite hiring rate HR; and the
separation rateSR; of the establishmentfor the period between dated andt
is given by

H.
HR, =—% SR =
R=1"" SR
with H;; denoting the number of hirings during this perigdjs the number of
separations, anbl; is the stock of total employment in the establishtn Total
employment; is defined as the average of the employment stiockisthe dates
t-1 andt, that is,N, =2 (L, +L,).

The (vorkern turnover rateWTR is the sum of the hiring rateHR,) and the

separation rateqR ) in the respective establishméfthat is,

S

: (33)

it

86 The lower hiring costs for FTCs may be intetgaleas evidence in favour of a less demanding pre-
hiring screening process, as FTC workers can lezsed on-the-job.

87 The definitions and the terminology in this Shudpter follow the literature to a large extente(se
DAvIS and HALTIWANGER, 1999).

88 Note that, under certain assumptions, theaesisnple negative connection between the average du
tion of an employment relationship and the workenover rate (seeRKAMER and KOLLER, 1988).
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WTR = HR+ SF. (34)
Worker turnover can be decomposed into two compigndinefirst component
consists of hirings and separations which are @ssacwith job creation or job
destruction, that is, net changes in total emplaynoé the establishment. This
can be expressed in terms of fbb creation rateJCR, and thejob destruction

rate JDR,
JCR =HR, -SR for L, -L,_, >0 and O otherwise, (35)
JDR, =-HR, +SR, for L, -L,_, <0 and O otherwise. (36)

By using this concept, it is assumed that job @veadnd destruction is reflected
in a net employment change within the establishméallowing the literature,
simultaneous creation and destruction of job pas#tiwithin the establishment
has to be neglected (see, e.ERRANO, 1998). Put differently, if one job posi-
tion (e.g., with low skill requirements) is desteay and one job position (e.g.,
with high skill requirements) is created within teeme establishment (as sug-
gested by the literature on technological chanteg,is not counted as creation
or destruction of jobs.

Job creation and job destruction rates are associaith the rate of net em-
ployment change. Thabsolute value of the growth rate of the employmsertk
IS given byg9

GR, =|HR - SR=| JGR- JQK. (37)
Thejob turnover rateis not depicted in the following analyses. Howewecan
simply be computed as the sum of the job creatnmhdestruction rates.

The secondcomponent of worker turnover consists of hiringsl &eparations
which are not related to a net change in employmEnis phenomenon is de-
noted asrotation or churning Rotation or churning may result either from
worker mobility between job positions at differesmployers (e.g., due to per-
sonal factors, low job satisfaction, higher carepportunities at other employ-
ers), or from the decision of the employer (workams exchanged at a given job
position because the match turns out to be poeretls technological or organ-
isational change, or churning is a cost-minimiseggilibrium strategyy0 The
rotation rate RR is the part of the turnover rate that is not aisded with a net
employment change, i.e.,

RR =WTR- GR= WIR| JER JHR HR JHR, | (38)

it

89 This rate corresponds to the absolute valugofl{.;) / 0.5-Ci+Li.1) which is a growth rate in dis-
crete time.

90 Remember again, that a simultaneous creatiordastiuction of job positions which is not associ-
ated with net employment changes within an estanént is treated as churning or rotation even if
there is destruction of old jobs and creation ofvjebs. Thus rotation or churning is likely to be
overestimated.
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Relating the rotation rate to the turnover rated¢eto the so-called¢hurning
ratedl

CR, = RR/ WTR. (39)
The churning ratecR, indicates the proportion of worker turnover thanigot be
attributed to net changes in employment. Obviou§IR, is not defined for a
single establishment that neither has worker inflewr outflows during the pe-
riod (WTR =0). An CR, close to 100% means that almost all hirings aperse
tions are associated with replacements of workaerexisting jobs, for example,
since all employment relationships turn out to hemmatches (from the worker’s
or the employer’s point of view).

Two Types of Contracts

The concept is now defined separately for FTC agnpnent contracPER
work (an overview is provided in Box 23.For example, the hiring rate of FTC
work HR™™ indicates the number of hirings on FTCs relativéhe stock of FTC

employees in the establishment. After the termomatf a FTC, two destination
states can be distinguished. Either the employaestethe establishment due to
the expiration of her or his FTC (included in #eparation rateSK ' of FTCs),

or the FTC is transformed into a permanent contrabis is expressed in the

transformation ratewhich is defined as
it

where TF, denotes the number of transformations from FTCs p#grmanent

contracts within the establishment.

A problem arises due to the fact that, althoughethe information on worker
quits and retiring, it cannot be identified whetkisese belong to FTC or perma-
nent contract workers. Since economic theory pteditat the quit rate of FTC
workers is higher than the quit rate of permanemntract workers, this may be a
serious limitation. Due to the lack of reasonalieraatives, the number of sepa-

rations of permanent workers is simply defined §i5°= § - ', with §°

consisting only of FTC worker outflows due to tlenination of their FTCs.
Hence, all quits and retirings are counted as peemaworker separations, im-
plying that SR overestimates the true permanent worker separadie, and

SK™ underestimates the true FTC worker separatiorPate

(40)

91 Note that the literature suggests differentrdédins of the churning rate. However, all defioits
have comparable meanings (segrRBESS LANE, and SEVENS, 2001). Here the definition proposed
by BELLMANN and BOERI(1998) is applied.

92 In the following, the superscrigf§ C andPERstand for fixed-term and permanent contracts,eesp
tively.

93 Note that most firm level data are associatell similar problems. BRRANO (1998) faces exactly
the same problem and seems to use a comparahhitidafi
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The respectiveotation ratesof fixed-term and permanent contract work can be
defined analogously to Eq. (38) as

RRT = HF™+ SR°-| HR°- $R{= wi®- CR, (41)
RR™ = HRP™+ S| HR™- SR WIRE GR
Note that these rotation rates do not include foangtions of FTCs into perma-
nent contracts. This flow is taken into accountdmpther measure introduced
below.

The churning ratesfor the two types of contracts can be analogotsi£Q.
(39) defined as

CR[FTC — RE{TC/ WTiFiTC,
CR[PER — RI%DER/ WTiR’ER.

The rotation rates of FTC and permanent contragil@yment defined in Eq.
(41) do not sum up to the rotation rate of totapkryment in Eq. (38), since the
denominators are different (they are eith&’“ or N75°). Additionally, it is not
taken into account that there may be outflows fame type of contract, but in-
flows into the other type of contract within theaggishment. Given the assump-
tion discussed above, this may be interpreted bstitution and, therefore, as an
additional kind of rotation or churning. In orderdccount for this, the flows for
each type of contract are relatedtdtal employmentN, . One receives the fol-
lowing alternative rotation rates for both typesohtracts

RRR = HRR' + SRR ~|HRR -~ SRR|, kO{FTC, PER, (42)
where HRR = H/ N and SRF = &/ N. The additional R at the variables in-
dicates that the flows are related to total empleymnstead of contract-specific
employment. Similarly, the transformation rateRR is defined by relating’F,
to N, .

The difference between total rotation in the essdbhent as defined in Eq. (38)

and the sum of the rotatiamithin the two types of contracts in Eq. (42) leads to
thecross rotation rate

RRR**= RR- RRR°- RRR. (43)
The cross rotation ratBRR™**is zero, if FTC employmeras well aspermanent
contract employment increases, or if FTC employnasniell agpermanent con-
tract employment decreases. The cross rotationgatdculated as
0 iH-FTC SFTCD HPER>§PER
RRFi{rOSS - 0 |H i't:TC<SnFTC |:| HtPER<§PER (44)
ZDnin(‘HRF{TC— SRE?TC‘ ‘ HRR"- SRﬁT) otherwise.

The cross rotation rate can be interpreted asvistidt is the part of turnover of
the establishment’s total workforce which emergesnfthe fact that under one
type of contract employment is created, while & shme time employment is
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reduced under the other type. For example, if aabéshment has outflows of
permanent staff and replaces it by FTC employeésowi changing its total em-

ployment, this is neither rotation of FTC employméRR ™ ), nor rotation of
permanent employmenRRR "), but cross rotationRRR™**).94 Note that cross
rotation is a new concept which has not been inicted to the literature so far.

Box 2: Measures to Describe Worker and Job Flows

Name Notation Variable in numerator
Denominator: Stock of employed of contract tyqu{ FTC, PEF}

Hiring rate HR* | hiring on contract typk
Separation rate SR | outflow from the establishment from employment with
contract typek

Worker turnover rate| WTR | sum of hiring rate and separation rate for contrgmk
Job creation rate JCR |created job positions for contract tylpe

Job destruction rate | JDR* |destroyed job positions for contract type

Rotation rate RR‘ |turnover rate of contract typeess hirings on and separa
tions from contract typk which are associated with crea
tion or destruction of jobs of contract tybe

Churning rate CR¢ |rotation rate in relation to turnover rate

Transformation rate | TFR |transitions from FTC in permanent contracts witthie
establishment

Denominator: Stock of total employment

Hiring rate HRR |analogous tdHR
Separation rate SRK |analogous tSR
worker turnover rate | WTRE |analogous talR

Rotation rate RRFE |analogous t(RR

Cross Rotation rate | RRR™® | Part of total turnover which is associated withnauttane-
ous reduction in the workforce of one type of caotyand
an increase in the workforce of the other typearitact

Transformation rate | TFRR |analogous talFR

Note: If the superscript K is not used, the corresponding measure is for total employment without
distinguishing between the type of contract.

94 Cross rotation can be further split up accordingghether permanent employees are replaced by FTC
employees or vice versa. However, it complicatesahalysis without enhancing the understanding
of the issue.
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4.5.3 Dataset and Weighting

For the empirical analysis again the IAB EstablishmmPanel (already intro-
duced in Section 4.4.2) for the years 1997-199%els as 2000 is used. The
farming and fishing industry as well as the pubkctor are again excluded from
the analysis. Using the sampling weights (or thkation factors, respectively) it
is possible to estimate statistics of the measpregously introduced describing
the population, i.e., an average establishment @stVEermany or total employ-
ment in West Germany. Weighting is necessary becthesdataset is a stratified
sample with large establishments and certain sedteing overrepresented (see
KOLLING, 2000). For an unbiased estimation of the cornedipg standard er-
rors, the sample design (stratification and clusggris taken into account (see,
e.g., DEATON, 1997). The number of missing observations due ém ihon-
response is very low. Therefore, this issue isfmbher addressed.

Box 3: Two Concepts of Representativeness (Exaripteng Rate)

Average rate (representative of the popu-| Aggregate rate (representative of the
lation of establishments) population of employees)

The average hiring rate of all establishmetfie aggregate hiring rate is the weighted aver-
in the population (establishments in West| age ofHR, over alli =1,....J establishments,
Germany) is the weighted averagetiR; | with the weight consisting of the inflation fag
over alli =1,...,J establishmentsinthe |tor w and the proportion of employees in es|
sample with the weight being the inflation| ;5 plishmeni in total employmentN, / N,) :

factor w : 5 5
wH, > wiH

HR=1Y wiHR HR= w N (R = 2 =
35 | © N, >wN, N

HR is the estimated hiring rate of an aver-HR is the estimated hiring rate of total em-

age establishment in West Germany ployment in West Germany, given by the ratio
of the estimated hirings in the population and

the estimated total employment in the popula
tion.

=
1

Notes: The sample consists of i =1,...,J establishments, with :I/Wi denoting the probability that

an establishment from the population (West Germany) is sampled, implying an inflation factor of
W as included in the IAB Establishment Panel. The total employment stock in an establishment

i is N, . The aggregate total employment in the population N, (estimated total employment in

West Germany) is given by the weighted sum of the employment N, over all i =1,...,J estab-
lishments, that is, N, = ZV\{ LN, .

Weighting the introduced measures by inflation dextallows to draw infer-
ence about two different populations (see the agerin Box 3). It is possible
to estimateaverage rates over all establishmeirisWest Germany, which de-
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scribe the expected value of a rate of an estabésih randomly drawn from the
population of all establishments in West Germangwelver, these average rates
over all establishments are not informative withamel to their impact on total
employment Aggregate ratesake this aspect into account. Aggregate rates
calculated by weighting the single establishmetggdy the inflation factor as
well as the proportion of the establishment’'s emient in total employment.
Average ratesvhich are estimated to draw inference about thpifadion of es-
tablishments are denoted MR, SR, etc. Aggregate ratesvhich are estimated
to draw inference about the population of employeesdenoted bMR, SR etc.
Using the IAB Establishment Panel for the perio@7:91999 is associated with
at least two fundamental caveats. The inflows dt agethe outflows always re-
late to the first six months of each calendar y@dy. In contrast, the employ-
ment stocksL, (as well asL[, L7™*) are measured at the end of June each year,
that is, at the end of the six months period inclwhthe worker flows are meas-
ured. The average employment between datkésandt, is determined as

N, =%(L,,+L, ). ThusL, as well asL,, , are necessary. The first best solution
would be to definel,,_,to be the stock of employment at the beginninghef t

year (January) using the identities
I—i,t—1 =L —Hy + Sn ) (45)
and
Lis =L T —H T+ TE. (46)
Unfortunately,TF, is only available for the year 2000, but not f60T—-199%5
For this reason, the stock of total employmentanuarylL,,_, is estimated as the

average of total employment in June and total eympént in June of the previ-
ous year. Fol[S and L this approximation is used in an analogous ways Th

approach implies that Eq. (45) and (46) hold orgpraximately. Furthermore,
due to possible seasonal effects, the calculateunes always have to be inter-
preted keeping in mind that they refer to the firaif of the calendar year.

45.4 Results

Total Employment

Table 10 presents the means of the rates for ¢otployment, that is, without
distinguishing between the type of contract. Thgregate rates depicted in the
first row suggest that during the first half of thears 1997-1999 more employ-
ees were hired than separations took pl&te ¥ SR. Accordingly, more jobs
were created than destroyetCR > JDR). However, one should take into ac-
count that this net employment increase refersh&first six months and is,

95 On the other hand, this year does not inclutterimation on FTC hirings and thus cannot be used fo
the other questions posed.
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therefore, likely to be overestimated due to sealseffects (see Eg. (35) and
(36)).

The worker turnover rate&/TR indicates that during a six-months period 12.6%
of all workers enter into or leave an establishm@&he difference between the
net change in employment and th&'R leads to the rotation rat&RR indicates
that 5.9% of the employees are affected by workevd that are not associated
with the creation or destruction of jobs. Relatmgation to turnover results in a
churning rateCR of 47%. Put differently, almost half of the turmwo\serves for
the exchange of employees on a constant numbebagbgsitions without being
associated with creation or destruction of jobdinia six-months period.

Table 10: Means of Job and Worker Flow Rates fdallemployment
(Percentages, Standard Errors in Parentheses)

Aggregate rates

HR SR JCR JDR WTR RR CR Obs.
6.44 6.19 3.47 3.22 12.62 5.93 47.00 7,631
(0.18) (0.16) (0.13) (0.12) (0.29) (0.22) (1.08)

Average rates

HR SR JCR JDR WTR RR CR  oObs.

5.95 7.07 3.75 4.88 13.02 4.39 27.44 7,631
(0.27) (0.35) (0.23) (0.32) (0.47) (0.30) (1.18)

Source: Own estimations based on the IAB Establishment Panel for West Germany
(1997-1999)

The second row of Table 10 depicts the estimatsdltseof the averages rates
(representative of the population of establishmentsch do not take the size of
the establishments’ workforces into account. It banseen that the results are
now reversed, that is, nodCR< JDF and HR< SF. The discrepancy to the ag-
gregate numbers could be explained by differentéise development of smaller
and larger establishments: In the aggregate ragektger establishments (which
increase employment) outweigh the smaller establstis (which reduce em-
ployment). The difference in the churning rat€R(>CR) indicates a greater
importance of churning within large establishmets.

Following the literature, Table 11 differentiatestween growing I(;, > L, _,),
contracting (, <L,_,), and establishments with stable employmeant<L,,_,),
measured as the change in employment in the @§tofh each yea?” The well-

96 However, creation or destruction of jobs thatpsriously counted as churning is also more likely
large firms.

97 One may argue that defining the evolution oélgisgshments by more long-term employment growth
measures, such as employment changes within a éaoperiod, would be more suitable. However,
using the presented definitions of employment emtuensures that some properties of the concept
are fulfilled making the results easier to intetpfeor example, the definition used here lead$iéo t
result that for establishments with stable emplayd€R=JDR=0% andCR=100% hold.
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known result that contracting establishments btk workers and that growing
establishments still have outflows is confirn¥dt can even be seen that grow-
ing establishments have a slightly higtg® than establishments with stable em-
ployment. This phenomenon is discussed in greatildoelow where it is dis-
tinguished between FTCs and permanent contradssnlit surprising that grow-
ing and contracting firms have a much high®TR than firms with stable em-
ployment. The proportion of rotation in total tuueo (the churning rat€R) is
not much lower in contracting establishments tharmgrowing establishments.
Possibly, firms try to create better job-worker dhas in times of shrinking
business development, or workers increase theitggbb mobility in case of the
threat of a future dismissal. Of course, FTCs mayntiportant in this process. In
line with the definition in Eq. (39), th€R has to be 100%, if, =L, _,, that is,
WTR equalsRR: Since neither new jobs are created, nor old emeslestroyed
(JCR=JDR=0), all recruitments and separations serve liarmng.

Table 11: Means of Job and Worker Flow Rates by|&ympent Trend
(Percentages, Standard Errors in Parentheses)

Aggregate rates

HR SR JCR JDR  WTR RR CR Obs.

L, > L, 15.22 4.00 11.23 0.00 19.22 7.99 41.58 2,139
It -1 (0.44) (0.25) (0.36) (0.00) (0.62) (0.49) (1.66)

L, =L, 2.49 2.49 0.00 0.00 4.98 4.98  100.00 3,140
It -1 (0.15) (0.15) (0.00) (0.00) (0.30) (0.30) (0.00)

L, <L, 2.52 12.36 0.00 9.84 14.89 5.05 33.91 2,352
It -1 (0.17) (0.39) (0.00) (0.34) (0.62) (0.35) (1.68)

Average rates

HR SR JCR JDR WTR RR CR Obs.

L, > L, 24.20 2.57 21.64 0.00 26.77 5.13 14.45 2,139
it -1 (0.76) (0.31) (0.73) (0.00) (0.91) (0.62) (1.03)

L =L 2.21 2.21 0.00 0.00 4.43 443 100.00 3,140
t T He1 0 020) (0200 (0.00)  (0.00)  (0.40)  (0.41)  (0.00)

L, <L, 1.74 30.35 0.00 28.61 32.10 3.48 8.85 2,352
it -1 (0.22) (1.31) (0.00) (1.30) (1.35) (0.44) (0.69)

Source: Own estimations based on the IAB Establishment Panel for West Germany (1997-
1999).

98 When comparing establishments with growing, m@mting, and stable employment, it should be
noted that small establishments are overrepresemtenhg establishments with stable employment,
as for thenL=L;.., holds with a higher probability.
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Permanent Versus Fixed-Term Contracts

In this subsection, the results of Table 10 andlgdli are differentiated be-
tween fixed-term and permanent contracts. For reaesbclarity, only the aggre-
gate rates are presented in the followdgAs expected, hiring and separation
rates are much higher for FTC employment than femm@anent employment
(HR™™ > HR™™® and SR'® > SR). There are about 44 hirings on FTCs per 100
FTC employees within the first six months of eaeary(Column 1, Table 12),
whereas there are only 3.9 hirings on permanentracis per 100 permanent
workers. The turnover rate of FTC worWTR ™) of 62.4% is much larger than
the turnover rate for permanent workers of 9.3%is Tdifference reflects the
much lower average job tenure of FTC work whenrttagch is dissolved. Note
that the result is in line with the predictionstloé theoretical models presented in
Subchapter 4.2: As FTC workers are associated lawtier firing costs than per-
manent workers, they are more often hired and f(tedt is, not getting their
contract renewed or transformed into a permanegit on

Table 12: Means of Job and Worker Flows by Typ€aftract
(Percentages, Standard Errors in Parentheses)

HR™ SR™ WTR™ JCR™ JDR™ TFR RR™ CRT™ Obs.

(2000) (2000)
4421 1816 6237 32.28 624 907 2385 3824 7.484
FTC (147 (@25  (203) (147) (0.93) (1.01) (184 (223)  (3,131)
HRPER SRDER WTRDER JCRDER \]DRPER RR’ER CRPER Obs.
3.88 5.39 9.28 215 3.66 347 3736 7.484

PER  014) (015 (023 (011) (0.12) 0.17)  (1.27)

Source: Own estimations based on the IAB Establishment Panel for West Germany (1997-1999
and 2000).

Is this higher flexibility in terms of higher FT®orker flows associated with
higher flexibility in terms of FTJob flows? The results in Table 12 indicate
much larger job creation and job destruction (jomover) within FTC employ-
ment JCR™ > JCR®™ and JDR™™ > JDR™F). This result is in line with my pre-
vious econometric dynamic labour demand study, e/héind evidence that the
speed of adjustment is faster for the total emplkayimstock (including FTC
work) than for the permanent contract employmemtls{see Subchapter 4.3 and
HAGEN, 2003). As already discussed in Subchapter 4i8 dites not necessarily
mean that overall job turnover increases since ihasiretical models presented
in Subchapter 4.2 predict that the employment ktylnf permanent workers
increases with the use of FTCs.

99 Considering the average rates does not leadditi@anal insights.
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Both worker flow and job flow rates indicate a imatrease in FTC employment
(HR™ > SK'™ and JCR™ > JDR'®), while permanent contract employment
rates suggest a decrease. However, one shouldheéplowing issues in mind:
Firstly, it may simply be explained by the seasoefféct already mentioned
above sinceJCR and JDR are calculated by hirings and separations dutteg t
first six months of each year. Secondly, transfdioma from FTCs into perma-
nent contracts may take place, which are not censitiby the worker flow and
job flow rates. According to the transformationerdfFR), 9.1% of all employ-
ees with FTCs get their contracts transformed afeermanent one during the
first six months of the year 2000. Assuming that #mount of transformations
of contracts has not significantly changed betw&@97-1999 and 20000, one
may conclude (by considering th&R = 18.2%) that approximately one third
of all FTCs lead to permanent contracts within shene establishment, and two
thirds of FTC workers leave the establishment wlith expiration of their con-
tracts101

To which extent are FTC and permanent contract roilkws used for the re-
placement of workers? The rotation raR&°of approximately 24% indicates
that, at a given number of FTC jobs, almost onfour FTC workers is replaced
by another FTC worker within six months. The chogirate for FTC work
CR™ of 38% equals approximatelye churning rate of permanent employment
CR™. However, it should be kept in mind that the projporof FTC employees
being replaced by other FTC employees is far greatebsolute numbers than in
the group of permanent stafRR™ > RR"). Furthermore, the discrepancy be-
tween the churning rates within the two types diftmacts CRT™®,CR™, Table
12) and the much higher total churning rate of AR, Table 10) can be ex-
plained by the fact thatross rotationonly affectsCR, but notCR™™®and CR™".
Put differently, in addition to churning or rotatiavithin the two types of work,
there is churnindpetweenthese types, leading to the concept of crossiootat
This issue is discussed in greater detail in thesaction below.

In Table 13 the results of Table 12 are again difidated between growing,
shrinking, and establishments with stable employmaAn interesting result is
the hiring rate of fixed-term contract$iR™°) in contracting firms, which stays
at the high level of approximately 23% in estabhigimts with stable employ-
ment. At the same time the separation rate of FEES in shrinking firms is far
higher than elsewhere. Taking into account thi&™"is only about 1.3% in
shrinking establishments and that in Table 15 dapicted that more than 50%
of all hirings are on FTCs in shrinking establisimse a reasonable explanation
is that vacancies are to a large extent filled B Rvorkers as their future de-
struction probability is high. This is also in limath the finding for shrinking

100 At least, it can be shown that ®E ' has not changed significantly: With 18.9% for 2008lmost

equals the number for 1997-1999.
101 This corresponds to the magnitude found bgwD, CORBEL, and KRAMARZ (1999) for France.
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establishments that th@CR™ is not statistically significantly different from
zero, while theJCR™ is still about 7.4%. According to thiDR™™, 18.4% of all
FTC jobs are destroyed within six months in shiigkestablishments. The hy-
pothesis that existing permanent job vacanciesiimisng establishments (and
therefore jobs with an increased probability todestroyed in near future) are
filled by FTC workers is also in line with the rileely high values ofRR™ and
CR™ indicating substitution.

Table 13: Means of Job and Worker Flow Rates byeTgfpContract and Em-
ployment Trend (Percentages, Standard Errors ienaeses)

FTC HRFC SR WTR™ JCR™ JDR™ TFR RR™ CR™ Obs

(2000) (2000)
L, > L, 63.90 1252 7642 5159 0.21 770 2462 3222 2,063
it =1 (2.20) (1.46) (2.62) (2.66) (0.06) (1.20) (2.92) (3.36) (793)
L, =L 23.21 6.95 30.16 1850 224  16.70 9.42  31.23 3,110
it 1 (249) (153) (3.31) (2.26) (0.92) (4.45) (254) (6.54)  (1,399)
L, <L, 2258 3352  56.10 7.44 1838 731 30.28  54.00 2,311
it =1 (@1.62) (3.06) (3.40) (0.87) (2.77) (1254) (2.87) (3.73) (939)
PER HR"™ SR WTR*® JCR*® JDR™* R CRER Obs
L, > L, 9.62 3.03 12.65 7.31 0.71 462  36.54 2,063
It =1 (0.38) (0.18) (0.49) (0.33)  (0.06) (0.36)  (1.97)
L, =L 1.78 2.24 4.02 0.06 0.53 342 8515 3,110
it =1 0.13) (0.14) (0.27) (0.03)  (0.07) (0.26)  (1.79)
L, <L, 126 1111  12.36 0.01 9.86 249  20.17 2,311
It =1 (0.14) (0.36) (0.43) (0.00) (0.32) (0.27)  (1.78)

Source: Own estimations based on the IAB Establishment Panel for West Germany (1997-1999
and 2000)

One would expect growing firms to transform moreCSTinto permanent con-
tracts. Surprisingly, the transformation raf€R is significantly lower among
growing establishments than among establishmertksstable employment. This
holds when looking at the ratitFR/ SR™: the highest ratio can be found among
establishments with stable employment, the lowesbrey shrinking establish-
ments. The latter seems to be more in line withtwha would expect. The find-
ing of less FTCs being transformed (relative to FSEparations) in growing es-
tablishments than in establishments with stableleynpent may be explained by
considering the much high&TR™ in growing establishments:
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— some of the growing establishments may interpeeethployment increase as
a temporary positive shock, e.g., due to a seasfet. If the maximum du-
ration of a FTC is reached, employers terminatectivegract and prefer to hire
a new worker on the FTC job. Theoretical modelsgssy that the negative
effect of future firing costs on a current FTC cersion (which is analogous
to a hiring on a permanent contract) increases thighprobability that good
business conditions come to an end (see Subchager

— some fast-growing establishments may omit an expansnd time-
consuming pre-hiring screening process for permiamarkers by hiring
workers on FTCs. This may, in turn, lead to mangroductive matches and
thus separations.

Both hypotheses may explain why almost 25% of tA€ Rvorker turnover

(RR™) is not associated with a change in the numbd¥T&€ jobs in growing

establishments.

Fixed-Term and Permanent Contracts in Relation to Btal Employment

Some of the figures in Table 12 are now reproducetiable 14, which relates
the flows to total employment. For example, the hamof hirings into FTCs
(H™) is related to total employmemt and not only to FTC employment and is
denoted byHRR. As discussed in Section 4.5.2, this may helgete@al the role
of both types of contracts in total worker turnoeed provides a possibility to
decompose total rotation into a within (type of ttaot) component and a be-
tween component.

Table 14: Decomposition of Worker Flows by TypeCaintract
(Percentages, Standard Errors in Parentheses)

HRR SRF WTRF RRF TFRR Obs.
(2000)  (2000)

Total 6.36 6.19 12.55 5.84 7,484
ota (0.18) (0.16) (0.29) (0.22) (3,131)
FTC 2.73 1.12 3.85 1.47 0.59
(0.13) (0.09) (0.20) (0.14) (0.05)
PERM 3.66 5.05 8.71 3.24
(0.14) (0.14) (0.23) (0.15)
CROSS 1.13
(0.07)

Source: Own estimations based on the IAB Establishment Panel for West Germany (1997-1999
and 2000).
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The first row of Table 14 (approximately) equals first row of Table 1002
The second row indicates that, on average, hiromg§TCs equal 2.73% of the
total employment stock and the third row shows ttiehgs on permanent con-
tract are 3.66% of total employmerHRR).

Table 14 provides a decomposition of tb&ation rate( RRF) into rotation rates
for both types of contractsRRR'® and RRR™) and the cross rotation rate
RRR"°%, The largest part of rotation is within permaneomtract employment:
RRR®® equals 3.25%. Hence, the proportion of permanaation in total rota-
tion is approximately 55%. Th&RR™ of 1.47% indicates that about 25% of
total rotation is due to cases in which FTCs teatgror new workers are hired
on FTCs without changing the number of FTC jobgha establishment. This
seems to be quite high as the proportion of FTCkeusrin the employment
stock is only about 6.1% (see Table 15). The redwimof the RRF of nearly
20% is cross-rotatio®RRR"*, i.e., the simultaneous creation of jobs for oypet
of contract type and destruction of jobs of thesotlype of contract.

Table 15: Share of FTCs in Total Worker Flows
(Percentages, Standard Errors in Parentheses)

NF¢/N HFTC/H SF€/S  WTF¢/WT  Obs.

Total 6.08 42.79 18.19 30.68 7,484
(0.23) (1.49) (1.34) (1.22)

L, > L, 10.25 43.92 32.76 41.61 2,063
t -1 (0.57) (1.86) (3.63) (1.99)

L, =L, 2.78 27.31 8.56 17.93 3,110
t -1 (0.20) (2.74) (1.84) (1.87)

L, <L, 5.84 52.77 15.88 22.10 2,311
t -1 (0.40) (3.44) (1.58) (1.71)

Source: Own estimations based on the IAB Establishment Panel for West Germany (1997—
1999 and 2000)

Table 15 relates the flows of FTC employment toséhof total employment.
The first column additionally presents the promortiof the FTC employment
stock in the total employment stocki{c/N). The proportion of FTCs in the
stock of employees approximately corresponds totwha been found in Sub-
chapter 2.3 based on individual level data. AltHoogly 6.1% of all employees
hold FTCs, the proportion of FTCs among hirings™/H ) is 42.3%103 About

102 The small differences result from a slightlgueed sample (Table 10: 7,631 establishments and
Table 14: 7,484 establishments) using only estaiménts for which information on the type of con-
tract in worker stocks and flows are complete. fparison between Table 10 and Table 14 reveals
that the results are only slightly affected.

103 This result is above the one 0EBENSKI, KOHLER, andSCHREIBER-KITTL (1994) who find about one
third of all hirings to be on FTCs. Their studybiased on a representative survey among private en-
terprises with at least five employees in 1992.
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18.2% of all separations are due to expiring FTE3°(s). The proportion of

FTC turnover in total worker turnovew(@™/wrT) is about 31%.

In the next rows, the results are again differéaticdbetween growing, shrink-
ing, and establishments with stable employmenteXsected from the previous
results in this section, the proportion of FTCsmployment stocks is lower in
establishments with stable employment.

The proportion of FTCs in hiringsH™™/H ) is larger in shrinking establish-
ments than in growing establishments. This is agaiime with the hypothesis
that a shrinking establishment may hesitate to dawveorker on a permanent con-
tract, if it has to fill a vacancy of a permanenspion, which will be destroyed
with a high probability in the near future.

The fact thatS™/ S is larger in growing than in shrinking establisnisecan
simply be explained by the finding from Table 1¥p®ing establishments have
a much smaller overall separation rate than shrqldstablishments (4.0% vs.
12.4%). Hence, as many FTCs are not transformed petmanent contracts,
growing establishments have, given their higR™™ of 64% (Table 13), a large
value of S/ s.

Finally, Table 16 depicts some of the worker flowdgob flow rates for differ-
ent industries. It can be seen that there is aiderable heterogeneity. Results of
particular interest are:

— with 21.2% the ‘education, research, and publicatsector is by far the one
with the highest proportion of FTCs in the employinestock. Likewise
above-average rates can be found in ‘other serfv(®8%) as well as in
‘construction’ (7.2%);

— high worker turnover rates of FTCs (and thus orraye short FTC employ-
ment spells) can be found in ‘other services’, dmtrestaurants’, ‘construc-
tion’ and ‘basic industry’. Low worker turnover egt of FTCs (on average
long FTCs relationships) can be found in the ‘bagki‘mining, electricity,
water supply’, ‘health services’, and ‘educaticggeaarch, publication’;

— ‘education, research, publication’ is the only eeethere a high average sta-
bility of permanent workers (a small value WTR*®") is associated with a
high proportion of FTCs in total employment stoskpaedicted by most theo-
retical models, presented in Subchapter 4.2;

— a relatively high proportion of contract transfotroa (measured as the ratio
of TFR and SR'™) can be found in ‘transport, telecommunicatiom’, the
‘health service’ as well as ‘hotels, restauranisie latter may simply be ex-
plained by the fact that many hotels and restasrant possibly not large
enough to be within the scope of the ProtectionidggaDismissal Law and
thus there is in fact no a large difference betwE&€Q and permanent con-
tract workers in terms of firing costs. In contrastiow proportion of trans-
formation of FTCs into permanent contracts can bgeoved in ‘education,
research, publication’ as well as ‘other services'.
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Table 16: Worker Flows by Contract Type and Indué®ercentages)

NF¢/N  WTR  WTR™ WTR® CR CR™ CR™ TFR SR™ Obs.

(2000) (2000) (2000)
Mining, electricity, water supply 29 6.2 43.0 5.3 23.3 23.3 11.8 8.7 25.0 149 (47)
Basic industry 3.4 9.7 79.5 7.3 35.5 11.9 31.6 20.5 7.2 386 (259)
Investment goods 4.8 10.6 60.3 8.1 39.5 38.1 30.1 18.6 19.9 880 (572)
Consumer goods 4.6 115 73.1 8.7 42.7 22.3 34.0 20.5 16.3 534 (261)
Construction 7.2 19.2 78.8 14.7 451 28.2 37.6 9.9 24.1 1,331 (493)
Wholesale, retail 3.3 9.5 57.8 7.7 45.3 36.1 37.2 19.6 20.8 1,038 (368)
Transport, telecommunication 2.2 9.1 74.7 7.5 41.2 15.9 37.1 15.9 12.9 330 (114)
Banking 2.6 4.8 36.8 4.0 39.3 39.6 25.6 11.1 22.3 117 (47)
Insurance 2.2 8.2 73.5 6.0 19.8 29.4 12.0 * * 58 (17)
Hotels, restaurants 4.0 14.7 81.8 115 52.7 20.8 50.5 9.1 7.1 667 (231)
Education, research, publication 21.2 14.3 49.5 5.0 61.2 57.4 30.1 2.2 20.6 613 (230)
Health services 45 8.3 44.5 6.5 50.0 47.0 33.3 11.0 9.3 551 (207)
Business related services 5.1 12.3 56.5 9.9 41.2 40.5 30.7 8.7 18.7 686 (250)
Other services 9.7 32.3 102.0 24.5 63.1 52.5 63.0 3.1 25.2 146 (51)
Average rates / 6.1 12.6 62.4 9.3 47.0 38.2 37.4 9.1 18.9 7,486 (3,147)

Absolute number of observations

Notes: * denotes numbers not displayed due to a too low number of observations (17). All measures except for TFR and SR are for 1997-1999.
Source: Own estimations based on the IAB Establishment Panel for West Germany (1997-1999 and 2000).
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4.5.5 Summary of the Empirical Analysis of the Role of Bied-Term Con-
tracts in Worker and Job Flows

The possibly most important result of this Subaehp the finding that FTCs
are much more important fgrossemployment dynamics in the German labour
market than previously found in the literature, ngeibased on employment
stocks. According to the IAB Establishment Paneal,average only 6.1% of all
employees (except those of the public sector, aljuie and forestry) work on
the basis of a FTC in West Germany in the perio@7+2999. However, almost
43% of all hirings are based on FTCs. This refléoes substantial worker turn-
over of this type of employment which is hidden inehthe low stock of FTC
employment. The turnover of FTC workers accountsafmost 31% of the total
worker turnover. One explanation for this surpigsmagnitude, which should be
kept in mind, is that the flows are observed owlythe first six months of each
year, that is, they may be affected by seasonaettsif

As expected, FTCs are used in growing firms. Thapertion of FTCs in em-
ployment stock is more than 10%. The proportior ©Cs in worker turnover is
about 40%, indicating that 4 in 10 hirings and sefians are based on FTCs in
growing establishments. These results are in liitle the labour demand models
predicting that FTCs are used during economic ugtur

More surprising is the amount of FTC work in shimtk establishments. The
share of fixed-term employment in total employmienshrinking firms is 5.8%,
with 52.8% of all hirings being based on FTCs. TWidespread use of FTCs in
shrinking establishments may be explained by thesideration that shrinking
establishments hesitate to hire workers on perntac@mtracts, if a permanent
position has to be filled (e.g., due to worker gusgince the future destruction
probability of the job is high and so are the exeédiring cost. Hence, this find-
ing is insofar in line with theoretical models im&hapter 4.2 as they predict
that the negative effect of future firing costsaumrent hiring decisions increases
with the probability that the respective job istdeged in the future.

The empirical findings cannot reject any of theethcategories of reasons for
using FTCs introduced in Subchapter 4.2 (buffeckstecreening, substitution):
(1.) Obviously, FTC jobs serve for adjustment purposesfér stock) as the job
turnover rate of FTCs (sum of job creation and resbn rates) is approxi-
mately six times larger than the job turnover @tpermanent workers. Whether
and to what extent FTCs increase the stabilityesfrmanent contract jobs cannot
be evaluated. A comparison between sectors in THbldoes not indicate evi-
dence in favour of this hypothesis.

(2.) The overall rotation rate indicates that about 5&%all hirings and separa-
tions are not associated with net employment chanQee quarter of this rota-
tion is based on FTCs, although the proportion ©C§& in total employment
stock is only 6.1%. Thus many hirings and firingsFGCs are not associated
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with net employment changes and, hence, FTCs mdgehaently used as sub-
stitutes for permanent workers to fill permanendipons.

(3.) One third of all FTC workers get their contract weried into a permanent
one within the same establishment and two thirdBTa€ workers leave the es-
tablishment. Although this result does not statgtlang about causal relation-
ships, the hypothesis of FTCs as a screening déproéonged probationary pe-
riod) cannot be rejected. Hence, the hypothesisTds exclusively being dead
ends as they are exclusively used as buffer stockoorstibstitution purposes,
can clearly be rejected.

4.6 Conclusions

This chapter has analysed the role of FTCs in labdemand. In addition to ad-
justment purposes (buffer stock) and screeningbgironary period) it has been
discussed that another reason for using FTCs may dastitution strategy: In-
herently permanent jobs are repeatedly filled bZ kiorkers.

It has been empirically shown that firing costsgermanent workers matter for
the use of FTCs, and that FTCs and permanent i@k may be closer sub-
stitutes than permanent workers on the one handrswll and FL work on the
other. Furthermore, the empirical results indi¢dhtd none of the three categories
of reasons for the use of FTCs can be rejected.edery the idea of FTCs exclu-
sively being dead ends can clearly be rejected.

A final conclusion is that firms seem to be intéeesin long-term employment
relationships, otherwise all hirings would be on(sTand no conversions of
FTCs into permanent contracts would oct4rThe firm has to trade-off a high-
worker-turnover strategy associated with low firiogsts but high total hiring
costs as well as possibly lower worker productiatyd wages against a low-
worker-turnover strategy associated with high gricosts but lower total hiring
costs as well as possibly higher productivity aragas. The optimal solution
appears to be a mixture of both and depends, ati@r on the specific tasks in
the job and the firm’s business environment. Thag/o some extent explain the
large differences found between industry sectors.

104 It is beyond the scope of this study to disalisthe pros and cons of long-term employmenttieta
ships from the employers’ point of view. Overviegan be found, e.g., inCBASSE(1991) and ERr-
BER (1999).
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5 Do Temporary Workers Receive Risk Premiums? — Effds
of Fixed-Term Contracts on Working Conditions and
Wages in the Short-Run

51 Introduction

Even though it would be incorrect to equate FTC8wemporary jobs and
permanent contracts with long-term employment i@tahips, it seems plausible
to expect FTC workers to bear on average a higekraf unemployment and
discontinuity than permanent workers (see Subch&pig. Descriptive evidence
in favour of lowerobjectivestability of FTC jobs has been presented in Sucha
ter 4.5 (in terms of higher worker turnover) andpresented in the Appendix
(Table 78). In this chapter, it is shown that loyay stability and poorer career
opportunities are also perceived by FTC workergeims of subjective assess-
ments of their jobs.

What effects do FTCs have on individual wages? Wk#-known theory of
compensating differentials states that disadvastageong work activities are
equalised by wage differentials (seed®N 1986). Therefore, higher risk of un-
employment or generally uncertain prospects forftiere working life due to a
FTC may be compensated for by higher wages in gettive labour marketos
For example, a worker holding a FTC may receiveghdr wage that equalises
the loss of the expected value of the redundancympat (see BOTH,
FRANCESCON| and RANK, 2002).

On the other hand, there are also reasons for empd€TCs to have negative
effects on wages. For example, some economic mqgalelsented in the previous
chapter, predict that groups of workers with highenover (low expected job
tenure) are paid less. FTCs may also serve as fjwohey period with lower
wages at the beginning of an employment relatignsin as an incentive mecha-
nism to avoid shirking during an initial period.

While available studies find some evidence for cengating wage differentials
for jobs with a higher unemployment risk in the U(See RSEN 1986), only
negative effects of FTCs on wages have been foonthrs Before analysing
compensating differentials it should be tested tviletand to what extent FTC
jobs are associated with attributes decreasingitihyy of FTC workers, in com-
parison to the hypothetical situation in which faene worker holds a permanent
contract. Even though it is obvious that thigiective stability of FTC jobs is

105 It seems to be common practice to cite AdamttBmithis context. He writes about wages and job
stability: “The wages in different occupations vary with comsyaor inconstancy of employment. ...
The high wages of those workmen, therefore, aresaahuch the recompense of their skill, as the
compensation of the inconstancy of their employrhé®titH, 1776, Vol I: 120).
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lower, it is ex ante unclear that this aspect isoested with ‘psychological
costs’ and thus a reduction of the workers’ uéhti Since the theory of compen-
sating differentials is based on the assumptiohwakers maximise their util-
ity, subjective assessments may be even more rélévan objective outcomes.
Therefore, the effects of FTCs on two subjectivécome variables are esti-
mated: (1.) the worker’s assessment of the risttisrhissal or termination of the
contract, respectively, and (2.) the worker’s jalisfaction with regard to career
opportunities.

The subsequent Subchapter presents some theomgisadaches to the wage
effects of FTCs and discusses the use of subjectit@ome variables. Subchap-
ter 5.3 gives an overview of previous empiricaldgts. An introduction to the
dataset and detailed descriptive statistics areiged in Subchapter 5.4. Sub-
chapter 5.5 leads to the empirical analysis byudising the econometric ap-
proach. The estimated determinants for holding @ Bfie presented in Subchap-
ter 5.6. Subchapter 5.7 contains the econometatysis of the short-run effects
of FTCs on wages and subjective assessment of mgpdonditions using a pro-
pensity score matching estimator. A summary andlosions can be found in
Subchapter 5.8.

5.2 Theoretical Considerations

5.2.1 Compensating Wage Differential for Workers on FixedTerm Con-
tracts

The theory of compensating differentials assumesrapetitive market. The
most important assumptions are (seesR\ 1986): (1.) Workers seek to maxi-
mise their utility, which not only depends on inaantut also on other utility-
related aspects of the job. (2.) Workers form etqi@ns about the relative risks
and attributes of different jobs, i.e., they aréisiently informed. (3.) Workers
have a range of job offers from which to choosee Etter may result from high
occupational or regional mobility of workers.

The influential theoretical study bys®wD and ASHENFELTER(1981) models
the competitive equilibrium wage rate under thauagstion that job offers vary
according to the amount of (1anticipated unemploymemnd (2.)unemploy-
ment risk

(1.) Unemploymenis modelled as predictableconstraint in the hours of work
(for example within one year), which prevents waoskieom working the number
of hours they would like to work. For example, FTiday be used for seasonal
jobs, so that workers can work less than they wdildel to within a year. If
workers had the choice, they would always prefer uhconstrained job to the
constrained job with the same wage rate. In a pelé&our market the compen-
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sating wage differential for anticipated unemployine simply an increase in
the wage rate eliminating the utility differences.

(2.) Unemployment risks modelled by the assumption that the hours caimst
is not known with certainty, but israndom draw from a known hours distribu-
tion and, therefore, a knowmeanhours constraintSign and magnitude of the
compensating differential for the risk depends loa Wworker’s attitude towards
risk. Imposing the assumption that workers are @as&rse, that is, their utility
function is convex due to diminishing marginal ityilof income, there must be a
positive differential. Thus an equilibrium requirke wage rate to compensate
for the mean constrainin hours worked as well as for thisk of fluctuationin
hours worked.

BOOTH, FRANCESCON| and RANK (2002) argue that workers on FTCs, given
the assumption of the theory of compensating dfigals, may receive a higher
wage that offsets the loss of the expected valud@fredundancy paymetit
The compensating differential depends on the pritityabf the worker receiving
a permanent contract afterwards (or the probabdityosing the job, respec-
tively), the worker’s attitude towards risk, ane tteatures of the unemployment
insurance system.

5.2.2 Wage Penalty for Workers on Fixed-Term Contracts

There is a number of reasons why workers holdin@$-Tay not receive a
compensating differential, but even (contemporasiglower wage$907

First of all, the problems employers face in theiing decision and in the ini-
tial period of the employment relationship aftee tihatch is formed are summa-
rised. In principle, all models are based on thegniework, albeit some aspects
may be omitted in the respective model (seBBGNS and WALDMAN, 1999).
Generally, it is assumed that the output (or prading) of a worker in a given
job is a function of her or his observable chanasties (qualification, age, etc.),
her or his ability (which is unobservable to thepéoger), and her or his effort
(possibly also unobservable to the employer). Effoassociated with individual
costs for the worker. The employer can assess gpkcant and the employed
worker only by her or his observable charactesstier or his signals, and her or
his output. The employer has to decide whetherit® & particular applicant,
whether to retain her or him after an initial pdri@r recurrently in every pe-
riod), and how to provide appropriate incentives ttoe worker (see BBONS

106 This is familiar with the model ofazeAr (1990) outlined in Section 4.2.2. Lazear’'s modeldicts
the neutrality of firing costs, since in efficiebargaining models legally mandated severance pay-
ments may be entirely offset by payments from wake firms. Payments from firms to workers (as
a compensating differential) in case of FTCs obsipare the other side of the same coin. Lazear’s
model differs, however, with respect to one impatrtassumption from the theory of equalising dif-
ferences: workers do not maximise their utility batnings.

107 Some of these issues will be discussed in grektail in Chapter 6 in the context of the loagt
employment effects of FTCs.
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and WALDMAN, 1999). In general, the underlying problems carlsracterised
as follows:

Before hiring Applicants have some characteristics which argenlable for
the employer and some which are unobservable dbility). Hence, ex ante, the
match-specific productivity is to a certain extenknown and has to be experi-
enced by forming the match (semvadNovic, 1979)or it is revealed by a sorting
mechanism (see B\ss 1995). Employers try to learn something aboutuheb-
servable characteristics (ability) of the applisably interpreting their labour
market history. For example, if there are two agpits with otherwise identical
observable characteristics, employers may decidgréothe one with the shorter
unemployment spell (seeLBNCHARD and DAMOND, 1994), or the one who has
not been dismissed by one of her or his previoupleyers (see BBONS and
KATZ, 1991).

After hiring During an initial period (which may be a probatoy period) em-
ployers are still uncertain about the true abilitfhe new worker and try to learn
something by assessing the output or productiviith® worker (screening).

Workers try to signal their ability, e.g., by entgy or not entering specific jobs
(see the discussion on probationary periods belditer the match has been
formed workers may try to signal high productivlty increasing their output
through choosing their level of effort. Howevemae exerting effort is associ-
ated with costs for workers, it may also be optifaalthe worker toshirk (see
GiBBONS and WALDMAN , 1999).

A number ofefficiency wage modelbased on the moral hazard problem asso-
ciated with shirking, explain how duality of the tkforce may arise inside firms.
For example, in the tradition of thed&IRO and SIGLITZ (1984) efficiency
wage model, BBITZER and TAYLOR (1991) show that wages paid to permanent
workers exceed those paid to temporary workerend assumes monitoring of
workers to be costly, and product demand to bernteioe It is profitable for the
firm to pay efficiency wages to permanent workevkjle monitoring temporary
workers, which leads to lower wages, although lawth perfect substitutes. The
efficiency wage model by ANT-PAUL (1991), already presented in Subchapter
4.2, yields the same results. An interesting featdrthis model is that the duality
within firms arises endogenously without the existe of two types of contracts.
However, both models have the drawback that theilpidisy of FTC workers
becoming permanent workers within the same firmeiglected.

GUELL (2000) provides an efficiency wage model in whibk possibility to
convert a FTC into a permanent contrastused by employers as arcentive
mechanismWhile shirking of permanent contract workers isyented by effi-
ciency wages, this is unnecessary for FTC workirsestheir conversion prob-
ability is positively linked to their productivitgnd hence their effort. During the
FTC job, wages provide no incentive for effort. Tdfere, wages can be reduced
in comparison to permanent workers.
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Another strand of the theoretical literature vieawsinitial FTC as grobation-
ary period providing the employer with the possibility of teang about the
worker’s ability without incurring institutional ing costs in case the match is
resolved (see 80TH, FRANCESCON| and RANK, 2002 as well as Subchapter
4.2). As pointed out byaH (1994), probationary periods with lower wages may
induce self-selection of workers with higher al@ht because they have a higher
probability of obtaining permanent contracts afi@ms. FTCs with lower initial
wages may therefore function as a sorting devigelemented by firms since
low wages during the FTC period will be compensdi@dby higherfuture
wages at the same employer. Hence, high-abilitykersrmay select themselves
into low-paid FTC jobs.

In Subsection 6.2.2, it is discussed in greateaitttat a worker'dabour mar-
ket historymay be interpreted as a signal by potential engskoin the presence
of incomplete information on the ability of job selaers (or applicants). If a job
searcher’'s employment history involves adverseadggremployers may hesitate
to offer her or him a permanent contract, but praedeoffer a FTC first. Hence, if
adverse signals are indeed correlated with unobbls (such as ability), it is
possible that low-ability workers have to enteniTCs as they receive perma-
nent contract job offers only with a low probalyiliNote that this statement is
contrary to the prediction ofdH’s (1994) model.

In presence of asymmetric information on abilityl ao-calledcareer concerns
of workers, another phenomenon may occur whichligigts the investment na-
ture of a job’s initial period (seel@BONS and MURPHY, 1992). It is assumed that
an employer cannot distinguish between a workdsiktyaand effort. Therefore,
the employer has to assess the worker by her ooutut. In general, career
concerns arise, if the internal or external labmarket uses a worker’s current
output to update its belief about the worker’s ighiland bases decisions on fu-
ture wages on these beliefs. The worker has amiiveetoinvest in efforto in-
crease her or his output in order to influencertiagket's (employer’s) belief. In
equilibrium, however, the market anticipates tmsentive and draws correct
inference about the worker’s ability from the obsel output. The model has
some interesting implications: At the beginninghef or his career a worker has
more incentives to invest in additional effort besa a longer prospective career
increases the return to changing the market’s fbétiean optimal incentive con-
tract, current pay is most sensitive to currenfqrerance for workers close to
retirement and for workers with low career oppoitiea. Put differently, for
workers with career opportunities (such as a ptssitnversion from a FTC into
a permanent contract) additional output related isaless necessary than for
workers with no career opportunities (such as paenacontract workers near
retirement). Although BBONS and MURPHY (1992) do not take probationary
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periods or FTCs explicitly into account, their riéss in line with lower wages
during FTC periods due to the workers’ willingnéssnvest in effort.08

A further explanation of lower wages of FTC workeen be derived from a
human capitalargument. Expected job tenure of permanent cantackers is
higher. Hence, permanent workers and their firma&haore incentives to invest
in human capital than FTC workers and their empleykie to the well-known
hold-up proble09. This may lead to higher wageso®TH, FRANCESCON| and
FRANK (2003) develop a simple labour demand model witichsstic product
demand in which dualism inside firms arises endogsly due to human capital
investment decisions and temporary workers seramduffer stock (see Sub-
chapter 4.2). The distinction between temporary paamanent work arises by
the decision of firms to train some of their em@ey. After the training, trained
(permanent) and untrained (temporary) workersraeged differently in terms of
wages and firing probability. The wage differentislcaused by the fact that
training always incorporates a specific as welhageneral component of human
capital. Untrained temporary workers may have femgside opportunities, and
hence may be paid lower wages. The model implias #ven if all workers are
ex ante identical, it is optimal for the firm toferf relatively stable employment
relationships with high training to some of its nemployees, and to offer unsta-
ble employment with low training to others. Hentrajned permanent workers
gain rents in the model: although they do not dbuate to the cost of training
their wages are higher since firms pay more in ot@void quits.

Another reason for negative wage effects may bevagit, if FTC workers are
more frequently employed itow unionisedsectors or firms (seeESAL and
SULLIVAN , 1998). However, in Subchapter 4.4 no significafiféct of collective
wage agreements on the firms’ use of FTCs has tmerd. Therefore, this is
probably a minor issue in practice.

Finally, FTC workers may be outsiders in the wageghining process. The
augmented insider-outsider model proposed BMT®LILA and DDLADO (1994)
shows that, if unions represent mainly the intere$tvorkers on permanent con-
tracts, but set wages for all workers, the existenicFTCs increases the unions’
bargaining power. If FTC employment serves as debudgainst the negative
effects of wage rises on the employment probahiditpermanent contract work-
ers, the aggregate wage level may be higher, gjieehithe proportion of FTCs
is. If firms can pay lower wages to FTC workerss tmay compensate the firms
for the wage rise, and the firms’ overall laboustsomay not change or may de-

108 The application of BBONS and MURPHY's (1992) model to FTCs has been proposed by
ENGELLANDT and RPHAN (2003).

109 See @BONS and WALDMAN (1999) for a survey of the hold-up problem. Saerér (2003) for a
theoretical model describing the impact of firirgsts on investments in specific human capital.
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crease in the proportion of FTCs (seeLBDO, GARCIA-SERRANO, and IMENO,
2002)110

Recapitulating the theoretical arguments, therefame reasons for paying a
worker less because she or he holds a FTC instemgermanent contract:
(1.)in case of insider power of permanent contract exwland the firm’s possi-
bility to pay FTC workers lower wages;
(2.)in case of hold-up problems caused by human capitastments for perma-
nent workers;
(3.)in the presence of incomplete information on thditalof job applicants,
FTCs are used as a screening device with lower syaggch may lead to a sort-
ing effect and higher effort during the FTC job&eTinitial FTC job may even be
a regular part of the career path;
(4.)in the presence of hidden actions (shirking), perena workers receive effi-
ciency wages, while FTC workers do not so, singdhey are monitored or (b)
the probability of conversion into a permanent cacttis related to their effort.

The last two points lead to the insight that it nteeyquite misleading to focus
exclusively oncontemporaneous/ages and utility during a FTC job, instead of
looking at expectedfetime wages and utility. Workers may enter into low-paid
FTC jobs since this is an investment with retumguture periods. If the theo-
retical models are relevant and FTCs are nothirigobobationary periods lead-
ing to a sorting mechanism, there should not biecag negative effect of hold-
ing a FTC on job satisfaction with regard to theeea opportunitie$12

A remaining issue is how employers in practice p&¢Z workers lower wages
than permanent workers. There is anecdotal eviddraieFTC workers are not
discriminated on given positions by circumventihg standards fixed in collec-
tive agreements or standards which are commoreifiritm (see INNE, 1991). A
more likely way may be to assign FTC workers toowdr pay scale group
(‘Tarifgruppe’) with the prospect of an advancemientase the contract is con-
verted into a permanent one, after the initial F¥eCiod (see INNE, 1991). Fur-
thermore, there may be the possibility to vary #meount of bonus payments
which are not stipulated by collective wage agragme

110 On the other hand, there may be a disciplieéfigct: Due to their lower employment stability, ET
workers are wary of engaging themselves in strlkdsby the insiders (permanent workers). Thus
permanent workers fear to be replaced by FTC werkecase of strikes. Hence, the power of per-
manent workers erodes as the proportion of FTC arsrincreases (seeoDADO, GARCIA-SERRANG,
and JVENO, 2002).

111 As stressed by 8GINNITY and MERTENS (2003), for some professional careers, such ahées,
researchers, and doctors, FTC jobs are an impgtahbf acquiring further experience before fipall
reaching a permanent position.

112 The obvious problem is, that it is unclear wistriong negative effect” means in terms of magiétu
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5.2.3 Worker Preferences for Fixed-Term Contracts

A FTC at the request of the employee is a legaibyepted reason for the justi-
fication of the use of FTCs by objective reasonsGermany (see Subchapter
2.2). Assuming that there is no compensating wafjerential and that the in-
vestment and screening character of FTCs, as tescin the previous section,
is not given: Are there any reasons for a workeshtnose a FTC, if she or he can
also get a permanent contract, with otherwise idahjob attributes, with the
same employei?23

The analysis of Bowb and ASHENFELTER(1981) introduced above can be ap-
plied to highlight the conditions under which warkenay prefer FTCs. Remem-
ber that unemployment is modelled as a predictablestraint in the hours of
work. If the hours constraint refers to one yetrs iobvious that some workers
may prefer a seasonal full-time job for some mortha part-time job for the
whole year, given they prefer less than one yehtifoe. However, the seasonal
work schedule of the job does not need to be impiged by a FTC job. The
same seasonal job could be stipulated in a permaoeitract, which would pro-
vide the worker with a higher security for gettitng same seasonal job again in
the subsequent year. Put differently, individuatsndt prefer the FTC, but the
associated arrangement with regard to the hoursook. If it was possible to
have the same arrangement within a permanent conwarkers would again
prefer the permanent contract to the FTC. The sanmae for workers preferring
a temporary job because they want to take up an@ibeat a later date, want to
start an apprenticeship, or study at a univer$igrkers can quit a (permanent)
job any time (considering a certain notice perimdjake up another activity (see
LINNE, 1991).

There may be one reason for workers to prefer FEGslting from an incen-
tive created by the German unemployment insuragstes: If workers really
prefer a job to be temporary (due to the reasoesgiqusly mentioned), they are
better-off when becoming unemployed due to the itgation of a FTC in com-
parison to quitting the job. The reason is thattoug one’s job leads to a period
of exclusion (‘Sperrzeit’) from unemployment compation (see INNE, 1991).

5.2.4 Heterogeneity of Fixed-Term Contract Jobs

The discussion has already suggested that therdoenagportant differences in
the effects of FTCs on working conditions and wagdsch may depend on the
type of job as well as on the characteristics ef workers. There may be ‘bad
FTC jobs’ which are used solely for adjustment anbstitution purposes (see
Subchapter 4.2) and ‘good FTC jobs’ which servexended probationary pe-

113 See BLMLUND and SORRIE (2002) for a comparable discussion on the relevariovorkers’ pref-
erences for FTCs in the Swedish labour market.
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riod, or are even a common part of the career pAtGINNITY and MERTENS
(2003) term this ideatWo-tier labour market for FTCsl14

It seems reasonable to assume that ‘bad FTC jodxgiiring only low human
capital endowment of the workers, are more likelp¢ affected by ‘dual labour
market effects’ (i.e., low wages, low career oppoities, and low job stability)
than ‘good FTC jobs’ for highly qualified workersee MGINNITY and
MERTENS 2003).

However, with respect to the wage effects the ptextis are ambiguous. If a
FTC serves as probationary period, it may be aasatiwith a low initial wage
level but a high wagegrowth (see WANG and WEIss 1998; McGINNITY and
MERTENS 2003)115 Especially persons with career concerns may bes wwil-
ing to accept low initial wages in FTC jobs in eanle for career opportunities.
It seems reasonable to assume that young indiaduish high formal qualifica-
tion are more likely to be concerned about thereea In contrast, if a FTC
worker is used only for substitution or as a meanadjustment, and thus the
conversion probability is rather low, workers mapt be willing to accept lower
wages. This may, for example, be more relevaniankers with low qualifica-
tion. More general, the higher the transformatioobpbility, the lower the com-
pensation FTC workers demand. Hence, it is an ecapijuestion how the wage
effects of FTCs differ between groups of persoha.HFTC serves as a probation-
ary period for one group of persons (e.g., highlgldied workers) more than for
another group of persons (e.g., low-qualified woskethen the wage effect
should be more negative.

5.2.5 Use of Subjective Outcome Variables in Economic Aihgsis

As mentioned in the introduction, besides the wiaggel, alsotwo subjective
outcome variablegassessment of the risk of dismissal or termimatibthe con-
tract, and job satisfaction with regard to carggyastunities) are used.

The main reason for using subjective outcome vhlgls that they may be
more strongly correlated with utility than ‘objeati job attributes.16 As docu-
mented in an ongoing discussion, subjective vagmble likely to be noisy due
to various reasons (see, e.(REEMAN, 1978;CLARK; 1997, 2001; HMERMESH,
2001; QARK ET AL., 2004)117 Since picking up the whole discussion would be
beyond the scope of this chapter, only some crusfles are mentioned. As

114 McGINNITY and MERTENS (2003) assume that the heterogeneity may be tateraccount by esti-
mating the wage effect for different quantilestud tvage distribution.

115 Unfortunately, analysing wage growth is notgilde within the analysis of this chapter since the
underlying dataset is a single cross-section.

116 See Rey and SUTZER (2002) for a general discussion on the use ofesitive variables (especially
about subjective well-being) in economic analyses.

117 REEMAN (1978: 135): *.. while there are good reasons to treat subjectiariables gingerly, the
answers to questions about how people feel towsed fob are not meaningless but rather convey
useful information about economic life that shoondd be ignored
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suggested bZLARK (1997), one source of bias, which may be partrbulzle-
vant for between group comparisons of subjectiveabtes, is that utility (and
thus job satisfaction) may be determinedréhative values and expectations. He
analyses the phenomenon of women usually repogtinigher level of job satis-
faction than men, even though their jobs are wanseerms of objective stan-
dards. He finds evidence in favour of the hypothdkat satisfaction is deter-
mined by a comparison of the present situation t@raparison level, which is
mainly given by the workers’ own experiences in plast. Hence, the higher job
satisfaction of women is explained by their lowepectations resulting from
worse experiences in the past.

This issue may also be relevant for the analysisaad. For example, univer-
sity graduates may have a higher demand for canggortunities than workers
without formal qualification. Hence, at a given jtte former are more likely to
be dissatisfied than the latter. Since FTC worleeesonly compared with a con-
trol group with on average similar observable cbimastics, this issue may not
be relevant here. Furthermore, one can assumeftbapectations are generated
by labour market experiences, using a control graiugorkers with on average
similar labour market experiences, balances difiegs in expectations between
FTC workers and the control group of permanent ek

A more difficult problem arises, if the type of d¢mact itself affects the com-
parison level, that is, if FTC workers only comp#reir situation with other FTC
workers but not with all workers. For example, T& workers have lower ex-
pectations with regard to their career opportusitd job security due to the
fact that they hold FTCs, this would systematicdligs the (expected negative)
treatment effects on job security and career oppdrés towards zero. As the
majority of workers still holds permanent contraatsd since permanent con-
tracts are still the standard type of employmelattienship in the public percep-
tion, this bias is unlikely.

A remaining problem is that comparisons of themasted effects of FTCs on
subjective outcome variables between different gsoof workers (men versus
women; young versus old etc.) may be meaninglegterbnt groups of workers
have different expectations and hence comparisegide Therefore, the effects
of FTCs on subjective outcome variables of differgmoups of workers are esti-
mated and presented, but not compared betweengroup

5.3 Previous Empirical Results

Empirical studies may be classified by whether tlaeg static or dynamic
Static in this context means th@intemporaneousr short-termeffects of FTCs
in comparison to permanent contract jobs are aedlyShe underlying counter-
factual is the hypothetical situation of the FTCrkers holding permanent con-
tracts. Dynamic means that alstong-term (especially wage) effects of having
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been in a FTC job in the past on future outcoméabéas are analysed in com-
parison to having been in a permanent job in tlst. pa

Starting with contemporaneousvage effects BOOTH, FRANCESCON|} and
FRANK (2002) find that FTC workers in the UK earn lesarnt permanent work-
ers (men -8.9% and women -6%).

In a previous study, | found that FTC workers ea% less than comparable
permanent contract workers using the method of gsiy score matching
based on a cross-section of the German Socio-EdonBanel (GSOEP) for
West Germany in 1999 (seesBEN, 2002). A comparable magnitude is found by
SCHOMANN and KRUPPE(1994) for West Germany using parametric regressio
MCGINNITY and MERTENS (2002) using the GSOEP do not find significantly
negative wage effects for West Germany when apglgiminstrumental variable
approach, that is, when also taking selection arbsearvables into account (see
Section 3.3.3). In order to reveal more about tis&ridution of the wage effect,
MERTENS and MCGINNITY (2003) apply quantile regression techniques, ikat
the effects are estimated for different quantileshe wage distribution. It turns
out that workers in the upper quantiles earn ohghsy less than their perma-
nent counterparts, whereas workers in the lowesshije earn considerably less.

BROWN and %SsIONS(2003) use a switching regression approach ard din
negative earnings effect of 13% for the UK. Funthere, they apply an Oaxaca-
Decomposition of the earnings differential (seg,,6GREENE, 2003 for a intro-
duction to this method). The purpose is to decompbe wage differential into
an endowment componeftharacteristics of the workers such as qualifbcat
experiences, and sex) angrce componenthow this endowment is valued by
the market in terms of earnings). It turns out 2o of the earnings differential
is due to a price component, that is, the endowraéthe FTC workers is less
valued in terms of earnings than the endowmenteoinpnent workers (e.g., a
human capital investment has a lower return in Rk than in permanent
jobs). The authors interpret the results as evigdac discrimination on the part
of employers. However, this result is also in hi¢gh the idea of a FTC as a kind
of investment.

As mentioned in Section 5.2.2, one reason for lowages may be lower in-
vestment in human capital in combination with th@dkhup problem. Indeed
ARULAMPALAM and BDOTH (1998) show for the UK that men on FTCs are 16%
and women are 12% less likely to receiverk-related training This result has
been confirmed by 80TH, FRANCESCON| andFRANK (2002) finding for men a
12% and for women a 7% lower probability of workated training.

BARDASI and RANCESCONI(2003) analyse the effects of FTCs on self-repbrte
subjective wellbeindor the UK in the 1990s. They find no significaftect of
FTCs onhealth Only for women there is a significantly negateiect onlife
satisfaction The study by BOTH, FRANCESCON| and FRANK (2002) finds a
strong negative effect of FTCs on different aspetisb satisfactiorfor the UK.
For both men and women there are no significargce$fon overall job satisfac-
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tion, but negative effects matisfaction with career opportunitieshdjob secu-
rity.

For Spain, there are two empirical studies highiigh another utility-related
aspect of FTCs: Their effects avork accidentsandinjuries as well asliness
rates According to WADALUPE (2003), there are two theoretical reasons for
expecting FTCs to raise work accidents: (1.) loimgestments in human capital,
(2.) higher effort of FTC workers in order to inase the conversion probability.
Using a panel of aggregate industry dataAGALUPE (2003) finds that FTCs
increase the probability of work accidents to happg 5 percentage points. She
concludes that the use of FTCs is associated vigtineh social costs and a pro-
ductivity loss. Using individual level dataMEDO-DORANTES (2002) finds the
opposite: Controlling for working conditions FTG=satl to a lower probability of
work injuries and illness. However,UADALUPE (2003) argues that this result
may be biased by a number of factors, such asreifées in reporting of work
injuries between FTC and permanent workers.

Absence from work (due to illness, accidents, aaify matters) as well as
unpaid overtime are interpreted byW&:LLANDT and RPHAN (2003) as proxy
variables forworker’s effortin an empirical analysis for Switzerland. The hy-
pothesis is that FTC workers have an incentiveignad their effort in order to
increase the probability of getting their contré@insformed into a permanent
one, as suggested by the model oBEGNS and MURPHY (1992) discussed
above. They find that FTC workers have a 60% higitebability of working
unpaid overtime. Workers in positions with the o for upward mobility
have an even higher probability. HoweveR@ELLANDT and RPHAN (2003) find
no significant effect on the probability of absericem work118 My interpreta-
tion is that the latter finding may result from twpposed effects: FTCs increase
illness and accidents on the one hand, but wordensot dare to be absent from
work on the other.

Note that the finding of EGELLANDT and RPHAN (2003) is in line with the
hypothesis of a FTC job as an investment in lifeti@arnings or utility, while the
results with regard to the negative effects ons&attion with career opportuni-
ties and job security as well as the negative &ffen training opportunities seem
to be more in line with the use of FTCs as a medrljustment or substitution,
and hence, adverse long-term effects on the indalidareer path.

There are only fevdynamicstudies comparing the situation of having entered
into a FTC job with the counterfactual situationhaiving entered into a perma-
nent job on future wages. The study for the UK kmyoBH, FRANCESCON| and
FRANK (2002), shows that workers holding a FTC job ia tinst period of their
employment spell and getting a permanent conlkadet, start with a lower wage

118 IcHINO and RPHAN (2001) find a strong increase in absenteeism #iteprobationary period (when
protection against dismissal comes into effect) mgndtalian bank employees. IFRIAN and
THALMEIER (2001) obtain a similar result for Germany.

123



level (men -8.9% and women -6%), but have a higher wageiththan compa-
rable permanent workers. After ten years, women Wwao been employed in
FTC jobs, receive the same wage as those whodtaitie permanent contracts.
In contrast, men are not able to catch up andrstkive a wage penalty of -5%
after ten years of employment. For West Germ&h@GINNITY and MERTENS
(2002) also find that an initial FTC increases wggavth.

Note that the results are again in line with idéa &TC as an investment pe-
riod or as a probationary period. On the other hahd result by BOTH,
FRANCESCON| and RANK (2002), that men who had a FTC ten years ago still
have lower wages, seems to be contradictory.

5.4 Data Base, Estimation Sample, and Descriptive Statics

Data Base and Estimation Sample

In order to evaluate the effects of FTCs on indialdwages and subjective as-
sessments of working conditions, the BIBB/IAB datas representative sample
of 0.1% of all individuals employed in Germany,usedl19 The survey is im-
plemented every seven years, but cannot be usagasel. Here, the latest wave
from the survey in 1998/99 is used. It includes entbian 34,000 employees who
were interviewed between October 1998 and Marc9198is cross-sectional
dataset contains detailed information on the gigatibn and professional career
of each employee, the organisational and techncdb@nvironment of jobs, in-
formation about the employer as well as a varidtyassessments of working
conditions with regard to different job attributes.

Starting with a sample of 27,634 employees livingWest Germany the fol-
lowing persons are excluded: participants in pubheployment measures, per-
sons younger than 21 or older than 57, employediseirpublic sector or in the
farming sector, persons in mini-jdi8§ persons in military or civilian service,
trainees and apprentices, pupils, students, andigears. Furthermore, only
workers in their main jobs are included since taenigs information is avail-
able only for this group. Finally, approximately,820 persons are used in the
econometric analysis.

Specifically, the following variables are used. Temtral question defining the
treatment status isAte you presently in a fixed-term or an undefineant em-
ployment relationshig?A dummy variable is created accordingly. The ahle
containing information on job tenure (in yearshttls, the elapsed duration of

119 The BIBB/IAB ‘Qualification and Career Surveylataset is jointly collected by the Researchiinst
tute of the Federal Labor Office (Institut fir Artsenarkt- und Berufsforschung, IAB Nuremberg)
and the Federal Institute for Vocational TrainiBgifdesinstitut fir Berufshildung, BIBB Berlin).

120 That is, persons in jobs not covered by s@aalrity (630-DM-Job).
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the ongoing employment relationship with the présemployer, is generated
from the following question:Since when have you been employed at your pre-
sent employer? Please specify the year. — In gasehave been employed at
your employer more than once: When has the cureemployment relationship
started?

Table 17: Sample Means of Explanatory Variablesagighted)

Variable Description Mean
Age (years) 38.1

(9.13)
Vocational college Germ.: Berufsfachschule 0.03
Vocational training Germ.: Betrieblicher Ausbilungsabschluss / Lehre 0.63
Master craftsman Germ.: Meistertitel 0.09
Polytechnic Germ.: Fachhochschulabschluss 0.04
University Germ.: Universitatsabschluss 0.05
Children < 6 Children in the household younger than 6 years 0.19
Children 6-17 Children aged between 6 and 17 years 0.31
Foreigner Not of German nationality 0.06
Disabled Disabled before taking up the job 0.03
Spouse employed 0.43
Ever changed occupation 0.32
Ever moved due to job-related reasons 0.19
Two employers so far 0.26
Three employers so far 0.19
Four employers so far 0.12
Five or more employers so far 0.17
Previous Job: dismissed Reasons for leaving the last employer 0.08
Previous Job: end of FTC Reasons for leaving the last employer 0.05
Previous Job: closure of a firm Reasons for leaving the last employer 0.07
Once unemployed so far Number of previous unemployment spells 0.21
Twice unemployed so far Number of previous unemployment spells 0.06
Three times unemployed so far Number of previous unemployment spells 0.03
Four or more times unemployed so far Number of previous unemployment spells 0.02
Duration of last unemployment spell 2.85
(months) (9.25)
Unemployed in the year taking up the job  Proxy for being hired from unemployment 0.14
log Unemployment rate in the federal state 2.34

(0.21)
City (more than 50.000 inhabitants) Place of residence 0.48
Surrounding area Place of residence 0.16
Training in a farming occupation Field of completed vocational training 0.01
Training in an industry occupation 0.31
Training in a health occupation 0.05
Training in a technical occupation 0.09

Source: Own calculations based on the BIBB/IAB dataset (Qualification and Career Survey)
1998/99.

Notes: Sample as described above; standard deviations for continuous variables in parenthe-
ses; 12,802 observations.
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The following outcome variablesre usedHourly wagesare calculated from
earnings (including overtime) and actual weeklyrsoaf work. The exact word-
ing of the question about earnings ibtdtv much are your monthly gross earn-
ings from your main activity? If your earnings fiuate very much, please report
your average earnings One problem arises due to the fact that the easning
variable is collected not as a continuos numberibubracket form with 19
brackets. Following INARDO and BSCHKE (1997) as well asiFZzENBERGERand
SPiTz (2004), the approach chosen here is to assignntigpoint to every
bracket. For the highest category which is not lboabove, the lower bound
(15,000 DM; 7,669 Euro) is assum&d. It has been shown, among others, by
KUCKULENZ and Zvick (2003) that the point estimates of coefficientsiNin-
cer-type earnings equation do not substantiallfedibetween OLS using the
generate earnings variable and maximum likelihaddrval regression models
using the bracket form. For calculating hourly wadbe information on the
usual weekly hours of work used.

The second outcome variablesigbjective assessment of job secuftgrsons
are asked the following questiorHHéw do you assess the danger of being dis-
missed by your employer in the near future? /rgilto get your contract re-
newed? Possible answers areséry high danger “high danget, “rather low
dangef, and “no danger at afl. Four dummy variables are generated accord-
ingly.

The third outcome variable gatisfaction with career opportunities at the pre-
sent job Possible answers argery satisfiet] “by and large satisfiéd “ rather
dissatisfied, and “very dissatisfied Again, four dummy variables are generated
for these answers.

Table 17 provides a description of the explanatanyables (including German
notions for formal qualifications) used in the ecoretric analyses and some de-
scriptive statistics. More descriptive statistice aresented in the next subsec-
tion.

Descriptive Statistics

In Table 18 the proportion of FTCs in different {ganf the job tenure distribu-
tion of all workers is depicted. It is differengat between unweighted sample
means and weighted statistics being estimateshimieans in the population
(West German employees). It can be seen that thghtee and unweighted
means differ only slightly.

However, as mentioned in Subchapter 2.3, the ptedaneans are unsuitable
for assessing the duration distribution of FTCs ttuspell truncation and length
bias. Nevertheless, Table 18 exposes at leastroperiant fact for the further
analyses. Almost 60% of all ongoing FTC employmslls are shorter than 2

121 This is very unlikely to bias the results sioedy 48 individuals in the sample (0.37%) repatre
ings in this category.
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yearsl22 This corresponds to the maximum duration stipdldig the Employ-
ment Promotion Act, which is in force for the periander observation. Thus
FTC jobs with a duration of more than 2 years nigsbased on the regulations
according to the Civil Code. More than 90% of omgoFTC employment rela-
tionships are not longer than 10 years. The mediaation of ongoing FTC
spells is 2 years and of permanent contract spelsyears (this holds for the
unweighted and the weighted sample).

An important finding from this analysis is thatiay be quite misleading sim-
ply to compare mean characteristics of all FTC woskwith all permanent
workers, since there are very few FTC workers @right tail of the tenure dis-
tribution (see also Subchapter 2.3). Put diffesergince the probability to hold a
FTC after being employed at the same employer farenthan 10 years goes to
zero, it does not make much sense to use permamegkeérs with more than 10
years of job tenure for the estimation of the rafgvcounterfactual situation of
FTC jobs. Therefore, in the econometric as wethasdescriptive analyses, sam-
ples restricted to job tenurdlO years and job tenur years are defined. Note
that this is a first attempt to imposemmon suppolfsee Section 3.3.1).

Table 18: Number and Proportion of FTCs by Ongdiolg Tenure
— Weighted and Unweighted Sample Means (Percerntages

Men Women
Tenure | number proportion cumulated proportion | number proportion cumulated proportion
(years) proportion proportion
un- un- un- weighted un- un- un- weighted
weighted weighted weighted weighted weighted weighted
0 32 29.09 6.02 28.59 23 27.38 5.35 25.57
1 206 22.34 44,74 22.11 155 20.83 41.4 21.74
2 82 13.16 60.15 12.91 72 14.40 58.14 15.12
3 34 6.83 66.54 6.64 32 6.79 65.58 6.27
4 24 4.73 71.05 4.61 30 7.08 72.56 7.50
5 28 6.18 76.31 6.73 11 3.15 75.12 2.88
6 18 4.36 79.69 4.20 17 5.04 79.07 6.31
7-8 34 4,12 86.08 4.67 29 4,52 85.82 4.33
9-10 23 2.66 90.40 2.20 27 4,32 92.10 4,96
=11 51 1.44 100.00 1.40 34 1.92 100.00 2.03
Total 532 6.07 5.88 430 7.23 7.28

Source: Own calculations based on the BIBB/IAB dataset 1998/99.

Notes: Sample as described in the previous subsection. Weighted figures are obtained using
the individual weights (inflation factors) included in the BIBB/IAB dataset.

122 In Subchapter 2.3, using a question from them@e Microcensus which is not subject to spell trun
cation, it turns out that approximately 83% ofRlICs are not longer than 24 months. Note, however,
that in this chapter employment spell durationsaaralysed, while Subchapter 2.3 analyses durations
of FTCs as stipulated in the contracts.
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Assuming that actual (in contrast to stipulatedyirscof work reflect workers’
effort as suggested byNEELLANDT and RPHAN (2003), and that FTC workers
invest more in effort, one would expect on averagger hours of work in FTC
jobs. Of course, since the analysis in this sulm®c$ a descriptive one, this hy-
pothesis cannot be tested in causal s&?fs€able 19 depicts the averagsual
weekly hours of work=or men the result is fairly clear: Permanenttiamt jobs
are associated with significantly more working tiran FTC jobs. For women
the results are different: Depending on the sampiesaverage weekly hours of
work of female FTC workers are even larger. Ingheple with tenurg?2 years
female FTC workers work 2.67 hours more per weetfemale permanent
workers do (see Subchapter 2.3 for a complemeatzalysis).

Table 19: Means of Usual Weekly Hours of Work by@&yf Contract
(Standard Errors in Parentheses)

Men Women
Tenure FTC PERM t-test FTC PERM t-test
(years) (p-value) (p-value)
; 40.11 42.71 -6.03 29.94 31.03 -1.73
tricted

unrestricte (0.42) (0.12) (0.00) (0.61) (30.70) (0.08)
<10 39.93 41.29 -2.77 30.37 30.00 0.55

- (0.48) (0.12) (0.01) (0.65) (0.21) (0.59)

< 40.33 41.75 -2.08 30.54 27.87 2.88

- (0.64) (0.25) (0.04) (0.82) (0.42) (0.00)

Source: Own calculations based on the BIBB/IAB dataset 1998/99.

Notes: Sample as described in the previous subsection. Weighted figures are obtained
using the individual weights (expansion factors) included in the BIBB/IAB dataset.

So far only the means of the weekly hours of waakenbeen considered. In the
following the whole distribution is taken into aced. In Table 20 the null hy-
pothesis that the hours distribution of FTCs arelhburs distribution of perma-
nent contracts are from populations with equalrithgtions is tested by perform-
ing a Wilcoxon ranksum test (also known as the M#rhitney two-sample sta-
tistic; see ©ONOVER, 1999). Furthermore, an estimate of the probabdit the
value of the working hours in permanent contrabsjbeing larger than the value
of working hours in FTC jobs is presentedrErm>FTc)). In principle, this is a
test for whether the hours distribution of permdroamtract jobs is in the right of
the hours distribution of FTC jobs. The resultsicate for men that FTC and
permanent jobs have significantly different digitibns of hours of work, with
evidence in favour of longer hours of work in penmat jobs. For women only
the results for the unrestricted sample indicatg the FTC and the permanent
contract hours distribution is significantly diféat at the 5% level. For tenuz@

123 A causal analysis of this issue is present&lichapter 5.7.
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years the results are even more in favour of lomgeking hours in FTC jobs, as
already found in Table 19.

Table 20: Two-Sample Wilcoxon Rank-Sum Test forf@#nces in the Distribu-
tion of Usual Weekly Hours of Work by Type of Caandt
(p-Values and Estimated Probabilities)

Tenure Men Women
(years)

unrestricted Ho: FTC=PERM 0.000 0.019

Pr(PERM>FTC) 0.574 0.533

<10 Ho:FTC = PERM 0.000 0.636

Pr(PERM = FTC) 0.564 0.507

<2 Ho:FTC=PERM 0.000 0.303

Pr(PERM>FTC) 0.582 0.479

The distribution ofmonthly earningsan be found in Table 21. The tendency
that not only the mean (see the last row) but thelevdistribution of permanent
contract workers’ earnings is in the right of thEG-workers’ earnings distribu-
tion seems to be obvious. Even though monthly agenare not continuously
measured, the Wilcoxon rank-sum test is again egiplé since the test requires
at least an ordinal scale (seeNDVER, 1999). The differences in the earnings
distribution is only for women with tenuge2 years not statistically significant.
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Table 21: Earnings Distribution by Type of Contréeercentages)

Men Women
Tenure (years) Unrestricted Tenure <10 Tenure <2 Unrestricted Tenure <10 Tenure <2
Monthly Earnings Y in € FTC PERM FTC PERM FTC PERM FTC PERM FTC PERM FTC PERM
Y< 307 1.13 0.20 1.34 0.24 1.82 0.47 5.12 3.80 4.93 4.75 6.50 7.22

307<Y<511 0.83 0.51 0.99 0.73 1.29 1.18 12.00 10.80 12.38 13.53 12.75 20.85

511 <Y <767 1.37 0.73 1.62 0.96 2.48 0.86 11.60 7.06 11.64 7.44 8.02 7.44

767 <Y <1,023 2.56 1.35 2.03 1.91 2.13 3.31 17.32 12.09 17.29 12.75 18.30 12.05
1,023 <Y <1,278 10.00 4.01 10.84 5.74 10.38 7.08 16.99 16.17 15.90 15.19 20.16 14.29
1,278 <Y <1,534 19.49 7.83 18.76 10.08 20.69 11.74 13.91 14.55 15.05 14.42 10.71 12.71
1,534<Y <1,790 19.54 12.44 19.18 14.83 15.59 17.55 12.85 12.12 12.58 11.88 12.04 8.89
1,790 <Y < 2,045 16.76 14.77 16.66 16.08 12.83 13.94 2.53 7.81 2.93 6.89 2.99 5.32
2,045<Y <2,301 9.24 15.57 9.58 14.06 11.15 12.05 1.91 5.31 1.88 4.61 2.77 3.06
2,301 <Y < 2,556 5.74 12.43 5.73 10.85 7.18 9.44 1.52 3.58 1.54 2.85 2.46 2.26
2,556<Y <2812 3.66 7.68 3.92 6.59 478 5.68 1.72 2.03 1.99 1.78 1.49 1.72
2,812 <Y < 3,068 2.43 6.71 241 5.22 2.94 5.18 0.44 1.74 0.51 1.39 0.25 1.44
3,068<Y <3,579 2.27 6.57 2.17 5.04 2.19 4.97 1.17 1.17 0.97 1.02 1.33 1.06
3,579 <Y <4,090 1.63 3.12 1.51 2.57 1.88 2.18 0.13 0.62 0.15 0.46 0.00 0.62
4,090< Y <4,602 1.69 2.13 1.79 1.82 1.85 1.23 0.11 0.49 0.13 0.48 0.21 0.19
4,602<Y<5,113 0.53 1.17 0.25 0.84 0.38 0.77 0.00 0.09 0.00 0.11 0.00 0.08
5,113< Y < 7,663 1.02 2.14 1.07 1.88 0.44 1.85 0.68 0.51 0.14 0.41 0.00 0.80

Y >7,663 0.12 0.64 0.14 0.55 0.00 0.51 0.00 0.07 0.00 0.07 0.00 0.00

Rank-sum test
p-value for Hy: PERM = FTC 0.00 0.00 0.00 0.00 0.00 0.55
Pr (PERM>FTC) 0.68 0.63 0.58 0.59 0.56 0.51
Mean of constructed earnings in € 1,605 1,729 1,588 1,939 1,580 1,870 1,017 1,077 992 1,128 994 1,021
(standard error) (50.56) (16.53) (55.48) (208.4) (63.89) (39.88) (43.57) (12.67) (36.62) (15.78) (50.14) (30.34)

t-test on differences in mean -2.32 -5.92 -3.85 -1.32 -3.20 -0.44

earnings (p-value) (0.020) (0.000) (0.000) (0.185) (0.001) (0.664)

Source: Own estimations based on the BIBB/IAB dataset 1998/99.

Notes: The odd earning categories stem from the fact that earnings are collected in Deutsche Mark in the survey. Mean earnings are constructed, as
described in Subchapter 5.4. Weighted figures are obtained using the individual weights (inflation factors) included in the BIBB/IAB dataset.
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Table 22 presents the mehourly wageby type of contract and different sam-
ples. In the unrestricted sample the average howdge of male permanent
workers is about 13.0 € and the mean hourly wageadé FTC workers is about
10.5 €. The difference is statistically significattthe 1% level. Women in per-
manent jobs earn 10.2 € per hour and women in 6BS are paid an average
wage of 9.5 € per hour. This difference is notistigally significant at the 10%
level. The difference is, however, significant fawmen in the restricted samples.
For women with job tenurgl0 years the mean wage in FTC jobs is even higher
than in permanent contract jobs.

Table 22: Means of Hourly Wage by Type of Contract
(Standard Errors in Parentheses)

Men Women
Tenure FTC PERM t-test FTC PERM t-test
(years) (p-value) (p-value)
Unrestricted 10.52 12.98 9.50 9.48 10.16 0.91
(0.25) (0.08) (0.000) (0.74) (0.13) (0.363)
<10 10.52 12.07 5.21 9.64 8.71 2.78
- (0.28) (0.10) (0.000) (0.30) (0.30) (0.005)
<2 10.20 11.39 3.26 8.72 9.59 2.78
a (0.29) (0.22) (0.001) (0.30) (0.14) (0.005)

Source: Own calculations based on the BIBB/IAB dataset 1998/99.

Notes: Sample as described in the previous subsection. Weighted figures are obtained using
the individual weights (inflation factors) included in the BIBB/IAB dataset.

From Figure 3 to Figure 6 the empirical distribngoof hourly wages are de-
picted for the unrestricted sample and the sampile {®nure<2 year$24 esti-
mated by kernel density estimataps.

Here the wage distribution functions are estimditg@ so-callecdaptive two-
stage kernel density estimatasing the Epanechnikov kernel (seeGRN and
ULLAH, 1999). As discussed inURKHAUSER et al. (1999), it has some advantage
over the more common fixed (or global) bandwidtiprapches, which tend to

124 Since it does not lead to more insights, tharés for the sample with tenut&0 years are not pre-
sented.

125 Kernel density estimation is an often appliedparametric method for the estimation of the ifiatr
tion of a variable without the necessity of an ateaspecification of the form of the distributisu¢h
as the normal or the exponential distribution). Rletogram can be interpreted as a crude density es
timator. In contrast, kernel density estimators asthdhe estimated distribution shape. An extensive
representation is provided, for example, IBGEN and U.LAH (1999). As stressed byUBKHAUSER
et al. (1999), the method of kernel density estiomahas some advantages in characterising distribu-
tions over other traditional summary measures sscthe Gini coefficient or the coefficient of varia
tion. It provides a picture of the whole distrilmrtiof wages. It captures absolute (descriptive)evag
differentials between FTC and permanent workemselsas men and women via shifts in the density
functions to the right or to the left.
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oversmoothing in areas with many observations amdexsmoothing in areas
with only sparse observations (in the tails ofdisribution)126

It can be seen from Figure 3 and Figure 4 thatwhge distribution of male
FTC workers seems to be shifted to the left fromwage distribution of male
permanent workers. This result is confirmed in €28 which indicates that the
null hypothesis of FTC and permanent contract wdigributions stemming
from populations with equal distributions is clgarkjected for men. Further-
more, the result in Table 23 thatrermv>FTc) > 0.5 is in line with the visual find-
ing that the wage distribution of FTC workers iffteldl to the left.

For women the difference in the wage distributigntype of contract is less
clear-cut (Figure 5 and Figure 6), though the rankn test (Table 23) indicates
again a rejection of the null hypothesis of equsiributions and again the FTC
wage distribution is shifted to the left(eerm>FTC)>0.5). Nevertheless, the dif-
ferences in the wage distribution between FTCsparthanent contracts seem to
be larger for men than for women.

Table 23: Two-Sample Wilcoxon Rank-Sum Test forf@&#nces in the Distribu-
tion of Hourly Wages in € by Type of Contract
(p-Values and Estimated Probabilities)

Tenure Men Women
(years)

Unrestricted Ho: FTC=PERM 0.000 0.000

Pr(PERM>FTC) 0.674 0.594

<10 Ho: FTC=PERM 0.000 0.000

Pr(PERM>FTC) 0.619 0.577

<2 Ho:FTC=PERM 0.003 0.011

Pr(PERM>FTC) 0.559 0.555

126 In concrete terms, in the first stage a fixaddwidth (using Sliverman’s rule of thumb; see Bect
3.3.1) density estimate is computed. In the seatage this estimate is used to adapt the sizeeof th
bandwidth for every data point. A formal repres@atacan be found in BRKHAUSER et al. (1999).
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Figure 3: Kernel Density Estimation of the Hourlyagé (€) Distribution of Men
by Type of Contract — Unrestricted Tenure
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Source: Own estimations based on the BIBB/IAB dataset 1998/99.

Notes: Adaptive kernel density estimations (varying bandwidths) using the inverse sam-
pling weights as inflation factors. The estimation contains the whole distribution of the
sample, but the figure is truncated at >30 € for the sake of clarity.

Figure 4: Kernel Density Estimation of the Hourlyageé (€) Distribution of Men
by Type of Contract — Tenue® Years
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Figure 5: Kernel Density Estimation of the Hourlyagé (€) Distribution of
Women by Type of Contract — Unrestricted Tenure
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For source and notes see Figure 3.

Figure 6: Kernel Density Estimation of the Hourlyagé (€) Distribution of
Women by Type of Contract — Tenw2 Years
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Finally, Table 24 and Table 25 depict the distridmg of the two other outcome
variables, that issubjective assessment of job secuaiywell asatisfaction with
career opportunities at the present jothe numbers in Table 24 correspond to
the expectations: (1.) FTC workers always assessjthbs as significantly more
unstable, (2.) all in all, subjective job insecyritecreases with job tenugg,
(3.) there is a high proportion of FTC workers ass&y the instability of their
FTC jobs as rather low or even perceiving no daagetl. 54.7% of all men and
53.6% of all women in FTC jobs with job tenw2 years see a rather low or no
danger at all of not getting their contract renewtldt is, losing their job in the
near future. This high amount may indicate that Hidlders are aware of the
high conversion probability within the same estiient of approximately one
third, as found in Subchapter 4.5.

The numbers for men in Table 25 are in line wité@ hypothesis that the career
opportunities are less satisfactory in FTC jobswEleer, it is worth noting that
the differences in three highest categories areawiarge. Even more striking
are the numbers for women: Focussing on tegfrgears there are no significant
differences between FTC and permanent jobs in ategories.

It remains to be answered in the econometric aealg$ the next subchapter,
whether and to what extent the presented assatsatietween the outcome vari-
ables and the type of contract amausal relationshipsand for which groups of
workers the wage effects of FTCs are more or lglevant.

127 It is a well-known result thatbjectivejob stability increases with elapsed job tenuese (FARBER,
1994).
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Table 24: Subjective Assessment of Job InsecuiigyriDution by Type of Contract

Subjective assessment of danger of being dismissed / failing to get the FTC renewed
Very high danger High danger Rather low danger Nod angeratall
Tenure (years) FTC PERM t-stat FTC PERM t-stat FTC PERM t-stat FTC PERM t-stat
Men
Unrestricted 20.7 3.3 8.13 22.9 8.8 6.28 39.4 58.3 -7.20 17.0 29.7 -6.07
<10 22.4 3.4 7.88 22.1 9.6 5.17 39.0 39.0 -7.00 16.4 27.8 -4.88
<2 23.7 5.2 6.09 215 11.9 3.18 40.1 55.9 -4.17 14.6 26.9 -4.27
Women
Unrestricted 21.9 2.3 7.98 19.8 7.6 5.46 45.0 55.3 -3.50 13.2 34.8 -10.50
<10 23.3 2.6 7.67 211 8.5 5.04 45.2 56.5 -3.58 10.5 324 -10.65
<2 26.6 2.9 6.90 19.7 9.2 3.27 43.0 53.7 -2.56 10.6 34.1 -7.79
Table 25: Subjective Assessment of Career Oppaigsriy Type of Contract
Subjective assessment of career opportunities
Very satisfied “By and large” satisfied Rather di ssatisfied Very dissatisfied
Tenure (years) FTC PERM t-stat FTC PERM t-stat FTC PERM t-stat FTC PERM t-stat
Men
Unrestricted 6.2 10.8 -3.44 42.7 57.3 -5.73 34.4 25.8 +3.57 16.7 6.1 +5.22
<10 5.7 9.1 -2.44 45.0 54.8 -3.43 335 29.2 +1.63 15.7 6.9 +4.03
<2 6.2 10.3 -2.12 44.2 55.1 -2.88 334 27.1 +1.83 16.2 7.5 +3.18
Women
Unrestricted 5.1 9.0 -3.15 41.6 56.1 -5.00 355 26.7 +3.16 17.9 8.2 +4.44
<10 5.8 6.6 -0.58 42.7 54.2 -3.62 33.6 30.3 +1.10 17.9 8.8 +3.87
<2 6.7 6.0 0.35 43.1 53.1 -2.35 33.7 30.1 +0.90 16.5 10.8 +1.88

Source: Own calculations based on the BIBB/IAB dataset 1998/99.

Notes: Sample as described in the previous subsection. Weighted figures are obtained using the individual weights (inflation factors) included in the
BIBB/IAB dataset.
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5.5 Econometric Approach

The methodological discussion in this subchapteuses on the estimation of
the wage effects of FTCs. For both the other ouieariables the econometric
approach is analogous.

5.5.1 Characterising the Selection Problem

First of all, what exactly is th#eatmentin this chapter? Of course, the treat-
ment is ‘being employed on a FTC instead of a paenacontract’. This in-
cludes in fact two decisions: (1.) the decisioretter into a FTC, and (2.) the
decision to still hold a FTC at the time of theemview. The average treatment
effect on the treatedATT) is obviously the mean effect of being employed on
FTC on wages (and subjective working conditionsf®C workers in compari-
son to the hypothetical situation the same workarsld be employed on perma-
nent contracts.

Assume that the outcome Eq. (5) in Section 3.2&(Mincer-type) wage equa-
tion with Y, denoting thenourly wagé28 of individuali, and X, being a vector
of conditioning variables. Since only one periodiofe is considered, the indéx
can be dropped. As discussed in detail in Secti@®3the selection problem
occurs in Eq. (5), if the treatment dumr@y is correlated with the error terby,
that is, E(U;G ) # 0, which may be caused Isglection on observables selec-
tion on unobservables

If the Conditional Independence Assumpt{@iA) holds (if solelyselection on
observabless relevant), the mean outcome of a control groupermanent con-
tract workers with similar mean values Xivariables is a valid estimate of the
counterfactual (see Section 3.3.1). As discussegreater detail in subsequent
sections, the counterfactual outcome is estimayed propensity matching esti-
mator (see Section 3.3.1)

If selection on unobservablas relevant, the analysis becomes much more
complicated. For example, selection on unobsergaltauld imply in case of the
theoretical model by @H (1994), that high-ability workers enter into FT®gh
a higher probability. The attempts to account feestion on unobservables are
presented in the following section.

5.5.2 Attempts to Account for Selection on Unobservables

As only a cross-sectional dataset is availablenamumental variable (1V) is
necessary for identification, that is, a variabiie&ing wages only through the
treatment status (type of contract) but not dige@kclusion restriction; see Sec-
tion 3.3.3). Since the necessary statistical ptag®eiof an IV, as described in
Section 3.3.3, are usually untestable, the choicandV should be justified by

128 Using hourly wages instead of monthly earnimg®utcome variable avoids the potential bias due t
differences in working hours (see&\z and SEINER, 2000).
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theoretical considerations. The most plausible tsmluwould be to find an ex-
ogenous variation generated by a policy changeéjtha natural experiment (see
Section 3.2.4).

One possible exogenous variation is the followissfier having been increased
to 11 employees on 01 October 1996, the employtheashold level for the ap-
plication of the Protection Against Dismissal Lavasweduced to 6 employees
per establishment on 01 December 1998. Assumirgthieanumber of employ-
ees per establishment can be treated as exogenthusespect to the worker’s
decision on the type of contragld, the hypothesis is that the probability of being
employed on a FTC basdiscreasedn establishments which came into the scope
of the law on 01 December 1998, that is, establesttmvith 6-10 employees.
There should be, ceteris paribus, no significa@inges over time in the behav-
iour of the other establishments. Thus the hypahisscomplementary to the
hypothesis tested in Subchapter 4.4, where estafdist level data are used.

| used this variation to explain the workers’ prbitiies of being employed on
FTCs by a probit model:

Pr(C=1X)=®( X3, +J,after+ B,siz&_9+ 3, siz6_% aft}, (47)

whereafteris a dummy variable, which is one, if a persommisrviewed after 01
December 1998 and zero otherwi8e.sizé&s 9 is a dummy variable for estab-
lishments with 5-9 employees at the time of themview since this is the nearest
available category in the dataggét.sizes_9x aftel is an interaction effect which
serves as IV and, is a vector of further explanatory variables imithg the
other establishment size dummies. Basicadiges 9x aftel is a valid 1V, if it
affects (conditional on the other explanatory Malea in Eq. (47)) the worker’s
probability of being employed on FTC, and if it doeot affect wages directly
(exclusion restriction; see Section 3.3.3).

| estimated the basic Eq. (47) in several waysirgt pproach was to assume
that only new hirings were affected by the polityge, that is, only employees
who were hired in 1998 or 1999. The interactiore€etfbizes  9x aftel turned out
to be weakly positively correlated wit, but the corresponding estimated coef-
ficient in Eq. (47) was far from statistical signdnce. The most obvious reason
is that only 43 workers are observed in the sampieh are hired from estab-
lishments with 5-9 employees after the reform (1ihese employees are hired
on FTCs). In a second approach | included all warkgvith job tenure<10
years), assuming that the law does not only atteriring decision with respect
to the type of contract but also the decision wietr not to convert a FTC into
a permanent contract. Again, the interaction tdif) Gizes_ 9x aftel had no sig-
nificant effect when estimating Eq. (47).

129 As discussed in the subsequent section, thisygstion may not be realistic since the type oftizm
is likely to be simultaneously determined with éfishment size.

130 Remember that the interviews were conducteddset October 1998 and March 1999.

131 Obviouslysizes 9 serves only as a proxy variable for establisheiith 6-10 employees.
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| tried further IVs, which are, however, less caming from a theoretical point
of view. The aggregated labour force participatiates by age, qualification, and
sex generated in a first step by the German Micrsge for 1998, were used.
These turned out to be insufficiently correlatedhwthe FTC dummy. Also the
labour force participation rates by age, regionléfal state), and sex had no sig-
nificant effect on the type of contralé2

Due to the lack of a suitable IV, it is assumed thare is no selection on unob-
servables or that some of the observable condigonariables serve as proxy
variables for unoberservables (see the sectionhenirmplementation of the
matching estimator below).

5.5.3 Choice of Conditioning Variables

As stated in Section 3.3.1, the vector of conditigrvariables in the propensity
score equation should contain all variables simelbaisly affecting the participa-
tion decision as well as the outcome variablesnFpoevious research and eco-
nomic theory it is not obvious which variables twose and, particularly, which
variables are admissibleHRENBERGand $MITH (1991: 263) state that compen-
sating differentials are to be measured as folléWke prediction is that, holding
worker characteristics constant, employees in balosjreceive higher wages
than those working under more pleasant conditioHgnce, theory demands the
worker characteristics to be held constant, iebd used as conditioning vari-
ables.

The empirical literature on compensating wagdedzhtials is quite vague
about whether and to what extent one should, aaddiliy to worker characteris-
tics, condition onemployerandjob attributes such as industry, firm size, job
position etcl33 There are good reasons to take all possible oo account:
This ensures that FTC workers are compared only wegrmanent contract
workers in equivalent situations and surroundings.

However, the underlying problem is that, given vasrkharacteristics, wages
and all job and employer attributes are determisietliltaneously. This is ex-
actly one crucial prediction of the theory of comgating wage differentials: A
job is characterised bylkanch of attributesvhich may have positive or negative
implications for a worker’s utility. An unfavourabhttribute of the job (such as a
FTC) may not be compensated for by a higher wagieftmuexample, by a higher
position, more training opportunities, or a lardiem size (which provides a
large internal labour market).

132 Also further variables from the BIBB/IAB datsguch as having lost the last job due to firnsale
or having been in military service, turn out torm suitable. They have either no significant dffec
on the probability of being employed on FTCs oréawsignificant effect on wages.

133 For example, while @TH, FRANCESCON| and FRANK (2002) as well as \6LF (2002) control for all
available job characteristics pAwD and ASHENFELTER(1981) do not control for job characteristics
at all. BRowN and %SsIONS(2003) condition in addition to worker charactécss only on three dif-
ferent occupation classes.
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While the empirical literature on compensating wdderentials is ambiguous
in this respect, precise guidelines can be foundhm evaluation literature.
LECHNER (1998) terms this issue tlagimissibility problemA variable is admis-
sible as a conditioning variable, if its potenti@lues do not depend on the
treatment status. Put differently, an admissibladt@oning variable is gre-
treatmentvariable. Obviously, all job and employer attriit@ndustry, firm
size, job position etc.) are simultaneously deteediwith the type of contract,
and are therefore not admissible to be includethénset of conditioning vari-
ables.

A further challenge is how to deal with the infotina onjob tenure which
has turned out to be crucial in the descriptivelyaes (Subchapter 2.3 and 5.4).
The object is to distinguish the job tenure effieom the FTC effect. From an
econometric point of view the following issues hdwebe considered: (1.) Job
tenure may capture the effects of the accumulatidimm-specific human capital
(see DPEL 1991) as well as employers’ and workers’ learrabgut the quality
of the match (seeARBER, 1999). However, it is well-known that job tenuse
endogenousvith respect to wagesince workers’ mobility decisions are based
on current wages; (2.) job tenure is obviously algedetermined by the type of
contract. Put differently, job tenureasdogenous with respect to the type of con-
tract.

A possible approach to the first point is to assuhnat the endogeneity of ten-
ure with respect to wages is cancelled out in théchmng approach, if the prop-
erty E(U,|X,C=1)= E(U,| X, C=0) holds (see Section 3.3.2). The second point
seems to be more critical: Job tenure is obvionslyan admissible conditioning
variable since it is directly determined by theeyd contract.

The approach chosen here to deal with the issadmafssibility of conditioning
variables (and especially of job tenure) is to &hte sensitivity of the results
with regard to the inclusion of these variablescémcrete terms the following
specifications are used:

Model A Only admissible pre-treatment variables (workiearacteristics) are
included in the estimation equation of the propigrssorel34

Model B Job tenure is included in the balancing scoredessthe propensity
score (using the Mahalanobis distance, see Se8t®h) in order to impose that
only persons with exactly the same value of joluterare matched.

134 The only set of variables which may be jobteslaare federal state dummies and unemployment
rates at the federal state level, both referrinthéoplace of residence and not the place of wdeke
is an obvious trade-off: On the one hand the ptdaesidence is likely to be determined simultane-
ously with the job and its characteristics. Onakieer hand, IHCKMAN, ICHIMURA, and TopD (1997)
emphasise the importance of comparing individualkimthe same regional labour market. The nec-
essary assumption is that the federal state isimatltaneously determined with the type of contract
An example for the violation of this assumptiorthe following. A worker chooses a FTC job (in-
stead of a permanent job) because the permanemegplires that she or he has to move to another
federal state.
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Model C: In addition, variables on the job and the emetagre included in the
propensity score equation. Job tenure is still pathe balancing score. Hence,
the goal of this specification is to compare FTQkeos with a control group of
permanent workers with, on average, similar wotaracteristics, job and em-
ployer related attributes, and the same distriloudibjob tenure.

A further approach to the problem of admissibiigyo truncate the distribution
for the sample with regard to job tenure from tight; such as there are up to 5
different samples (tenurel0, tenure<8 down to tenures2 years), and to esti-
mate the effects for each sub-sample. Further nsafw doing this is to impose
common support (see Section 3.3.1 and Subchapierahd to check the robust-
ness of the results with respect to an increasmggtion of FTCs which are
justified by the Civil Code and not by the Employrh@romotion Act.

5.5.4 Further Specification Issues: Other Selection Prol@ms

In order to estimate the effect of FTCs on wages subjective employment
conditions consistently, it may be necessary te t@akother source of selection
bias into account: The type of contract as wellvages can be observed only for
those individuals who are actually employed. Thosresponds to the classical
sample selection problem, which is basically a [gwbof selection on unobserv-
ables (see EcKMAN, 1979). There may be unobserved factors influende
decision whether to be employed as well as wagddhantype of contract. This
may bias the results, especially for women, whonameh more likely to be non-
employedt35

The major drawback of the dataset used is thacludes only employed indi-
viduals. Thus the problem cannot be taken into @aC$6 However, using a
matching estimator one can again assume that thenditom
E(U,|X,c=1) = E(y,| X, c=0) holds: By conditioning on a rich set Xfvariables
(including previous labour market experiences) dlso unobservables are bal-
anced between treated and control individuals. Negkess, it should be kept in
mind that especially the results for women may iasddl, if the condition is not
fulfilled.

5.5.5 Implementation of the Propensity Score Matching Esinator

Three different matching estimators are comp&edl1.) NN-matching (with
caliper and with replacement), (2.) kernel matchisghg an Epanechnikov ker-

135 To be exact, there is one more step (individud®cision) to be taken into account: First, whetto
be in the labour force, second whether to be engglpognd third which type of contract to enter.

136 In the previous study already described ablowsed the GSOEP to estimate the impact of FTCs and
thus | could test the significance of the problesme( FAGEN, 2002). | found that neither the effect of
FTCs on wages nor the probability model for theetgb contract is affected by a sample selection
bias.

137 The analysis is performed using a modifiedigarsf “psmatch2” for STATA 8.0 implemented by
LEUVEN and $ANESI (2003).
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nel, and (3.) matching based on nonparametric lldoaér regression using also
an Epanechnikov kernel. Nonparametric (kernel amchll linear regression)
matching estimators may be better suited for thalyars at hand thamNN-
matching since the ratio of treated to untreatetkers is relatively large, imply-
ing that it may be often impossible to find suféictly similar nearest neighbours.

For the kernel-based matching estimators the baitbiws chosen by Silver-
man’s rule of thumb (see Section 3.339.The standard errors are calculated by
a bootstrap procedure using 500 replications (sstidh 3.3.1). Each bootstrap
includes re-estimation of the propensity score tedre-calculation of the opti-
mal bandwidth for the bootstrap sample. Thus thetdtcap procedure does not
only take the variance due to the estimation ofpitegensity score into account,
but also the variance due to the choice of the watit (see Section 3.3.1).

Since both theATT as well as théverage Treatment Effect on the Untreated
(ATU) are estimated, the stricter version of B\ and the common support
condition are necessary, that @ss Pr(C=1x)<1as well asy,y,0dd X (see

Chapter 3.3.1). The heterogeneity of the effectSTtEs is taken into account by
estimating théATT for different groups of workers and performingthk estima-
tion steps described for the pre-defined subsan{ptes Section 3.3.1).

Can theCIA assumed to be fulfilled? It would obviously bewsato assume
that all variables that simultaneously affect mapation (the probability to be
employed on a FTC) as well as wages (and subjeedsessment of working
conditions) are observed in the dataset, and doeiicicluded in the conditioning
set. Variables which may be missing (unobserved) anility and motivation.
Furthermore, the workers’ attitudes towards riskynaccording to the theoreti-
cal considerations, influence the acceptabilitad¥TC job. There is insufficient
information available describing the hiring progetb® firms’ decisions to use
FTCs, and the workers’ decisions to accept FTC®réfbre, it has to be as-
sumed, that the rich set of variables describingkess’ labour market history
may serve as proxies for unobserved variables.ekample, the dummy vari-
ables ever changed occupatiband ‘ever moved due to job-related reasons
may be correlated with the (unobserved) attitudeatds mobility and may
therefore also include information on motivatiomeTsame is obviously true for
the number of previous employment and unemployrapalis as well as the du-
ration of the last unemployment spell. Hence, thedeulying untestable assump-
tion is again that by controlling for various emgirent history variables also

selection on unobservables is balanced. Agaifu,|X,C=1)= E(U,| X,C=0) is
assumed to hold.

138 Choosing the bandwidth byave-one-out validatiosee Section 3.3.1) turns out be computationally
infeasible since the optimal bandwidth has to Heutated at every bootstrapping draw and, hence,
the number of simulations gets too large.
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5.6 Determinants of the Type of Contract: Estimation ofthe Propensity
Score

In this Subchapter, the determinants of holdingr&€ lare analysed by estimat-
ing probit models. In the subsequent section tlessenated equations are used
for predicting the propensity score for every workeor the search of specifica-
tion the so-calledalancing score propertpf the estimated propensity score is
used. For this purpose, the proposition

X, OG|e %) if e( %) is the propensity score, (48)

by ROSENBAUM and RUBIN (1983) is applied (see alsoEBEJIA and WAHBA,
1999). Conditional on the propensity scaX), the conditioning variableX
are independent of the type of contr&€timplying that for individuals with the
same propensity score (probability to hold a FTkg,distribution ofX should be
the same in the groups of treated and untreateddio@ls.

As described by BHEJIA and WAHBA (1999), proposition (48) can also be used
before performing the actual matching to assesd#hencing score property of
the estimated propensity score. For a given spetifin, observations are
grouped into strata of the estimated propensityesc@/ithin each stratum it is
tested whether the average propensity scores afetteand controls differ. If
there is a significant difference, the stratumgaia split until there are no sig-
nificant differences left. Thentests on differences in the means of the covariate
X are performed within each stratum. If there agmificant differences between
the groups, then higher-order terms and interadgoms ofX variables are in-
cluded in the propensity score equation until themeno significant differences
in the tests.

The balancing score property turns out to be setisfith a quite parsimonious
specification, that is, without any interaction eeffs. Hence, a more flexible
specification seems to be unnecessary. Note timtiebt does not reveal any-
thing about the validity of th€IA.

In Section 5.6.1 the results of the propensity s@guation foModel A(only
pre-treatment variables), and in Section 5.6.2Model C(including also job and
employer attributes) is presented.

5.6.1 Model A: Using only Pre-Treatment Variables

Table 26 depicts the estimation results of the ipnolodels for the probability
of holding a FTC for men, and Table 27 providesrémults for women, both for
the samples with tenuel 0 years as well as the sample with teraffeyearst39
Furthermore, corresponding marginal effects arectisgh140

139 Among others, a dummy variable indicating & gerson has ever been self-employed (which may be
a proxy for risk aversion), and a dummy indicatifithe person was unemployed directly after voca-
tional training have been included but turned oute statistically insignificant in all specificatis.

140 The calculation of marginal effects in the protodel is described in REENE(2003: 668).
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Starting with the results for men in Table 26,ahde seen that in the sample
with tenure< 10 yearsageis modelled as a set of dummy variables. The tesul
for the age dummies confirm the result from thecdptive analysis in Subchap-
ter 2.3, that there is no clear-cut negative retethip between age and the prob-
ability of being employed on FTC. Since age spedifas a polynomial of third
degree leads to a better property of the estimatagensity score (in terms of the
balancing property in Eq. (48)), only the polynohspecification is used in the
following.

In addition to the federal state dummies the unegmpkent rate of the federal
state is included. The reason for including botkinsply that, when it is not pos-
sible to match individuals within the same fedestdte, including the unem-
ployment rate ensures that individuals in differlatteral states but with similar
unemployment rates have more similar predicted aividities of holding a FTC
(propensity scores). Note that the estimated negaioefficient of the federal
state unemployment rate is the result of multioelirity resulting from the low
variation. If federal state dummies are excludéd, éstimated coefficient of the
unemployment rate becomes positive (see Table @danAppendix), i.e., the
higher the unemployment rate the higher the pradivalaf being employed on
FTC. Various theoretical explanations are availdbtethis result (see also Sub-
chapter 4.2 and Section 6.3.5). One is that workeesmore willing to accept
FTCs in bad labour market conditions. A second isniat firms may prefer a
low turnover strategy using permanent workers giamal labour markets with
low unemployment rates as hiring costs increaske latiour market tightness.

As the unemployed job searchers’ determinants tdrerg into FTCs are dis-
cussed in greater in detail in Subchapter 6.3, salye of the results are briefly
summarised. Among others, the following variablageha positive effect on the
probability of being employed on FTC foraleworkers (Table 26):

Having been unemployed in the year taking up thearjoreases the probability
of holding a FTC. Furthermore, workers whose last ¢nded because dfs-
missalor end of FTC(instead of quit) have a higher probability of dioh a
FTC. These results indicate that workers with aslvesignals or with adverse
unobservable characteristics enter into FTC jolik wihigher probability. Being
disabledincreases the probability of holding a FTC for nierthe sample with
tenure<10 years, albeit the level of statistical significa is low. The incentive
to hire disabled persons on FTCs is likely to bimeed by the special dismissal
protection for these persons (see Subchapter @) results in line with this
hypothesis are presented in Subchapter 6.3.

In Table 27 it can be seen that many results iaxgas for women Exceptions
are the statistically insignificant coefficientsr foeing disabled and for end of
previous job due to dismissal. Furthermore, for wanthe probability of being
employed on a FTC decreases, if the spouse is gethlé\ possible interpreta-
tion stems from a reservation wage argument: If aman has an employed
spouse, she can afford to search for a permaniembija longer period of time.
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Table 26: Propensity Score — Méviddel A

Men Tenure <10 years tenure <2 years
Coeff. t-stat | Marg. eff. X Coeff. t-stat | Marg. eff. X

Age (years) -0.605 -2.71 -0.151 33.98
Age? /1,000 16.423 2.66 4.095 1.222
Age® /100,000 -14.427 -2.62 -3.597 0.465
Age group (reference: 21-23 years)

24-26 -0.245 -1.86 -0.029 0.09

27-29 -0.316 -2.44 -0.036 0.12

30-32 -0.599 -4.35 -0.060 0.15

33-35 -0.644 -4.53 -0.064 0.15

36-38 -0.690 -4.50 -0.064 0.12

39-41 -0.571 -3.69 -0.055 0.10

42-45 -0.581 -3.66 -0.056 0.09

46-49 -0.586 -3.47 -0.055 0.06

50-53 -0.544 -2.92 -0.051 0.04

54-57 -0.816 -3.54 -0.062 0.02
Qualification (reference: no formal qualification)

Vocational training -0.086 -0.89 -0.012 0.59 -0.119 -0.85 -0.030 0.53

Vocational college 0.280 1.72 0.046 0.03 0.363 1.56 0.105 0.03

Master craftsman -0.180 -1.39 -0.022 0.11 -0.128 -0.72 -0.030 0.11

Polytechnic -0.010 -0.06 -0.001 0.05 -0.068 -0.30 -0.016 0.06

University 0.200 1.47 0.031 0.07 0.161 0.84 0.043 0.09
Children <6 -0.300 -3.95 -0.037 0.25 -0.305 -2.78 -0.070 0.21
Children 6-17 0.074 0.99 0.010 0.26 0.042 0.37 0.010 0.23
Foreigner 0.167 1.72 0.025 0.09 0.026 0.19 0.007 0.10
Disabled 0.257 1.71 0.042 0.03 0.132 0.59 0.035 0.03
Spouse employed -0.056 -0.86 -0.007 0.29 0.077 0.80 0.019 0.25
Employment history

Ever changed occupation 0.134 2.14 0.019 0.37 0.241 2.76 0.061 0.42

Ever moved due to job-related reasons -0.017 -0.25 -0.002 0.25 -0.027 -0.28 -0.007 0.26

Two employers so far 0.021 0.21 0.003 0.25 -0.329 -2.05 -0.075 0.21

Three employers so far 0.016 0.14 0.002 0.22 -0.270 -1.58 -0.062 0.22

Four employers so far 0.096 0.79 0.014 0.14 -0.039 -0.21 -0.010 0.14

Five or more employers so far 0.169 1.42 0.025 0.23 -0.128 -0.72 -0.031 0.32

Previous job: dismissed 0.258 2.92 0.041 0.11 0.048 0.40 0.012 0.17

Previous job: end of FTC 0.511 5.14 0.095 0.06 0.546 4.04 0.164 0.09

Previous job: closure of a firm 0.083 0.83 0.012 0.10 0.001 0.01 0.000 0.11
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Table 26 continued...

Men Tenure <10 years Tenure <2 years
Coeff. t-stat . Marg. eff. X Coeff. t-stat . Marg. eff. X

Once unemployed so far -0.046 -0.56 -0.006 0.24 -0.069 -0.59 -0.017 0.29
Twice unemployed so far 0.064 0.58 0.009 0.09 -0.035 -0.23 -0.009 0.12
Three times unemployed so far -0.047 -0.32 -0.006 0.04 -0.015 -0.08 -0.004 0.06
Four or more times unemployed so far 0.395 2.94 0.069 0.04 0.302 1.67 0.084 0.07
Duration of previous unemployment spell in months 0.002 0.77 0.000 3.29 0.003 0.69 0.001 4.32
Unemployed in the year taking up the job 0.265 3.30 0.041 0.17 0.387 3.60 0.105 0.27

Regional (place of residence) variables
log unemployment rate of the federal state -0.738 -1.61 -0.101 2.34 -0.791 -1.19 -0.197 2.35
Hamburg 0.089 0.44 0.013 0.02 -0.105 -0.34 -0.025 0.02
Lower Saxony 0.279 2.09 0.044 0.12 0.246 1.20 0.067 0.12
Bremen 0.487 2.12 0.092 0.02 0.459 1.52 0.138 0.02
North Rhine-Westphalia -0.073 -0.54 -0.010 0.28 -0.099 -0.47 -0.024 0.29
Hesse -0.150 -0.77 -0.019 0.09 -0.154 -0.51 -0.036 0.09
Rhineland-Palatinate -0.413 -1.74 -0.043 0.05 -0.366 -1.02 -0.077 0.04
Baden-Wuerttemberg -0.439 -1.61 -0.048 0.15 -0.500 -1.21 -0.104 0.15
Bavaria -0.415 -1.56 -0.047 0.17 -0.453 -1.12 -0.097 0.17
Saarland 0.012 0.04 0.002 0.01 -0.248 -0.54 -0.055 0.01
City (more than 50.000 inhabitants) 0.085 1.25 0.012 0.49 0.198 1.98 0.049 0.52
Surrounding area -0.192 -2.01 -0.024 0.15 -0.050 -0.37 -0.012 0.14

Field of occupational qualification
Training in farming occupation -0.283 -1.01 -0.031 0.01 -0.234 -0.60 -0.052 0.01
Training in industry occupation -0.141 -1.86 -0.019 0.45 -0.020 -0.17 -0.005 0.41
Training in health occupation 0.294 1.21 0.049 0.01 -0.090 -0.24 -0.022 0.01
Training in technical occupation -0.031 -0.29 -0.004 0.12 -0.003 -0.02 -0.001 0.12

Constant 0.838 0.70 8.170 2.63

Log-Likelihood -1207.2603 -622.56071

Likelihood ratio test (p-value) X® (51) =240.43 (0.0000) X’ (44) = 125.08 (0.0000)

No. of observations 4,435 1,421

Notes: The marginal effects are calculated at the mean values of continuous variables and for discrete changes of dummy variables from 0 to 1.
Base category: 21-23 years old (specification with tenure <10 years), no formal qualification, no children, German nationality, not disabled,
spouse not employed, never changed occupation, never moved due to job-related reasons, only one employer so far, quit previous job, never
unemployed so far, not unemployed in the year taking up the job, living in West Berlin or Schleswig-Holstein, living in a rural area, field of occu-
pational qualification: no occupational qualification or occupational qualification in the service sector.

Source: Own estimations based on the BIBB/IAB dataset 1998/99.
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Table 27: Propensity Score — Woméfodel A

Women Tenure <10 years Tenure <2 years
Coeff. t-stat . Marg. eff. X Coeff. t-stat . Marg. eff. X

Age (years) -0.187 -0.72 -0.048 34.86
Age’ / 1,000 5.850 0.81 1.497 1.29
Age® /100,000 -6.003 -0.92 -1.536 0.51
Age group (reference: 21-23 years)

24-26 -0.181 -1.35 -0.024 0.10

27-29 -0.252 -1.86 -0.032 0.11

30-32 -0.428 -2.93 -0.050 0.12

33-35 -0.306 -2.06 -0.038 0.11

36-38 -0.403 -2.55 -0.047 0.11

39-41 -0.426 -2.64 -0.049 0.10

42-45 -0.486 -3.02 -0.054 0.10

46-49 -0.535 -3.26 -0.057 0.09

50-53 -0.573 -3.08 -0.058 0.06

54-57 -0.706 -3.04 -0.064 0.03
Qualification (reference: no formal qualification)

Vocational training -0.312 -3.74 -0.050 0.67 -0.216 -1.76 -0.056 0.61

Vocational college -0.073 -0.46 -0.010 0.04 0.044 0.21 0.012 0.05

Master craftsman -0.517 -3.05 -0.055 0.06 -0.262 -1.10 -0.060 0.05

Polytechnic -0.436 -1.96 -0.048 0.03 -0.782 -2.04 -0.134 0.02

University 0.217 1.43 0.037 0.04 0.177 0.83 0.049 0.06
Children <6 -0.020 -0.22 -0.003 0.16 0.089 0.71 0.023 0.18
Children 6-17 0.104 1.28 0.016 0.33 0.008 0.07 0.002 0.35
Foreigner 0.022 0.16 0.003 0.05 -0.011 -0.06 -0.003 0.07
Disabled 0.072 0.28 0.011 0.02 0.340 0.91 0.100 0.01
Spouse employed -0.116 -1.77 -0.017 0.55 -0.161 -1.65 -0.041 0.49
Employment history

Ever changed occupation -0.027 -0.39 -0.004 0.34 -0.066 -0.67 -0.017 0.40

Ever moved due to job-related reasons 0.102 1.25 0.016 0.17 0.005 0.04 0.001 0.20

Two employers so far -0.135 -1.35 -0.019 0.27 -0.433 -2.74 -0.099 0.25

Three employers so far -0.164 -1.46 -0.023 0.21 -0.586 -3.38 -0.126 0.21

Four employers so far -0.220 -1.70 -0.029 0.14 -0.455 -2.43 -0.100 0.16

Five or more employers so far 0.142 1.15 0.022 0.19 -0.168 -0.93 -0.041 0.26

Previous job: dismissed -0.032 -0.29 -0.005 0.09 -0.154 -1.04 -0.037 0.13

Previous job: end of FTC 0.440 3.65 0.084 0.05 0.415 2.45 0.123 0.07

Previous job: closure of a firm 0.006 0.05 0.001 0.07 0.112 0.62 0.030 0.08
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Table 27 continued...

Women Tenure <10 years Tenure <2 years
Coeff. t-stat . Marg. eff. X Coeff. t-stat . Marg. eff. X

Once unemployed so far -0.001 -0.01 0.000 0.26 -0.085 -0.67 -0.021 0.30
Twice unemployed so far 0.142 1.13 0.023 0.08 0.040 0.24 0.010 0.12
Three times unemployed so far 0.088 0.50 0.014 0.03 -0.167 -0.71 -0.040 0.05
Four or more times unemployed so far 0.202 0.90 0.034 0.02 0.125 0.45 0.034 0.03
Duration of previous unemployment spell in months 0.009 3.65 0.001 3.93 0.004 1.14 0.001 5.15
Unemployed in the year taking up the job 0.140 1.44 0.022 0.14 0.295 2.24 0.082 0.21

Regional (place of residence) variables
log unemployment rate of the federal state -1.121 -2.50 -0.165 2.34 -1.874 -2.48 -0.480 2.33
Hamburg -0.395 -2.00 -0.045 0.04 -0.278 -0.94 -0.063 0.04
Lower Saxony 0.104 0.81 0.016 0.12 -0.012 -0.05 -0.003 0.11
Bremen 0.413 1.66 0.079 0.02 0.377 0.98 0.112 0.02
North Rhine-Westphalia -0.315 -2.45 -0.042 0.26 -0.336 -1.49 -0.080 0.28
Hesse -0.650 -3.34 -0.065 0.09 -0.792 -2.38 -0.142 0.08
Rhineland-Palatinate -0.791 -3.22 -0.069 0.04 -0.825 -2.10 -0.140 0.04
Baden-Wuerttemberg -0.860 -3.34 -0.085 0.16 -1.164 -2.59 -0.198 0.16
Bavaria -0.973 -3.87 -0.095 0.18 -1.266 -2.88 -0.218 0.19
Saarland -0.512 -1.57 -0.052 0.01 -0.803 -1.60 -0.134 0.01
City (more than 50.000 inhabitants) -0.115 -1.53 -0.017 0.49 -0.102 -0.91 -0.026 0.50
Surrounding area -0.143 -1.48 -0.020 0.15 -0.079 -0.55 -0.020 0.15

Field of occupational qualification
Training in farming occupation 0.224 0.95 0.038 0.01 0.320 0.86 0.094 0.01
Training in industry occupation 0.234 2.13 0.039 0.08 0.359 2.26 0.104 0.09
Training in health occupation -0.068 -0.63 -0.010 0.10 -0.068 -0.41 -0.017 0.09
Training in technical occupation -0.205 -1.05 -0.026 0.03 -0.332 -1.17 -0.073 0.04

Constant 2.382 2.05 6.609 1.89

Log-Likelihood -1032.6939 -514.39375

Likelihood ratio test (p-value)
No. of observations

X? (51) =197.39 (0.0000)

3,589

X (44) = 86.73 (0.0000)

1,140

Notes and Source: See Table 26.
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5.6.2 Model C: Accounting for Job and Employer Attributes

Table 28 and Table 29 depict the estimated coefitsi of the determinants of
holding a FTC using job and employer attributesdditional explanatory vari-
ables. The following additional results are of iett. The worker assessment of
agood or very good business situatiohthe establishment reduces the probabil-
ity of being on FTC for men and women. This is welline with the theoretical
and empirical findings of Chapter 4 that an empidyasitates to hire a person on
a permanent contract, if the job is likely to bestdeyed in the near future.

Male workers in job positions with simple task@arer or blue-collar worker
with simple tasks) have a higher probability ofdioy FTCs. This result may be
explained by lower on-the-job training requirementshese job positions. Only
for women there seems to be a positive relationbkiveen the establishment
size and the probability of holding a FTC. A poagtirelationship may be ex-
plained by institutional firing costs (due to dissal protection or co-
determination rights) increasing with establishnmsené.
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Table 28: Propensity Score — Maéviddel Q

Men Tenure <10 years Tenure <2 years
Coeff. t-stat: Marg. eff. X Coeff. t-stati Marg. eff. X
Age (years) -0.636 -4.00 -0.08 35.07 -0.557 -2.41 -0.13 33.98
Age® /1,000 14.693 3.58 1.89 1.29 14.82 2.38 3.52 1.22
Age® /100,000 -11.823 -3.26 -1.52 0.50 -13.04 -2.37 -3.10 0.47
Qualification (Reference: no formal qualification)
Vocational training 0.155 1.44 0.02 0.59 0.119 0.75 0.03 0.53
Vocational college 0.558 3.27 0.10 0.03 0.625 2.52 0.19 0.03
Master craftsman 0.142 0.97 0.02 0.11 0.136 0.66 0.03 0.11
Polytechnic 0.338 1.89 0.05 0.05 0.272 1.10 0.07 0.06
University 0.604 3.87 0.11 0.07 0.543 2.47 0.16 0.09
Children <6 -0.289 -3.73 -0.03 0.25 -0.294 -2.61 -0.06 0.21
Children 6-17 0.060 0.78 0.01 0.26 0.004 0.04 0.00 0.23
Foreigner 0.113 1.15 0.02 0.09 -0.007 -0.05 0.00 0.10
Disabled 0.269 1.75 0.04 0.03 0.197 0.85 0.05 0.03
Spouse employed -0.012 -0.17 0.00 0.29 0.132 1.32 0.03 0.25
Employment history
Ever changed occupation 0.063 0.95 0.01 0.37 0.129 1.37 0.03 0.42
Ever moved due to job-related reasons -0.002 -0.03 0.00 0.25 -0.006 -0.06 0.00 0.26
Two employers so far 0.083 0.80 0.01 0.25 -0.328 -1.99 -0.07 0.21
Three employers so far 0.085 0.74 0.01 0.22 -0.259 -1.47 -0.06 0.22
Four employers so far 0.176 1.39 0.02 0.14 -0.011 -0.06 0.00 0.14
Five or more employers so far 0.236 1.91 0.03 0.23 -0.126 -0.68 -0.03 0.32
Previous job: dismissed 0.237 2.62 0.03 0.11 0.038 0.31 0.01 0.17
Previous job: end of FTC 0.474 4.65 0.08 0.06 0.515 3.68 0.15 0.09
Previous job: closure of a firm 0.074 0.72 0.01 0.10 -0.014 -0.09 0.00 0.11
Once unemployed so far -0.047 -0.56 -0.01 0.24 -0.042 -0.34 -0.01 0.29
Twice unemployed so far 0.089 0.79 0.01 0.09 0.019 0.13 0.00 0.12
Three times unemployed so far -0.040 -0.27 0.00 0.04 -0.037 -0.18 -0.01 0.06
Four or more times unemployed so far 0.405 2.94 0.07 0.04 0.240 1.29 0.06 0.07
Duration of previous unemployment spell in months 0.001 0.22 0.00 3.29 0.001 0.17 0.00 4.32
Unemployed in the year taking up the job 0.234 2.86 0.03 0.17 0.348 3.12 0.09 0.27
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Table 28 continued...

Men Tenure <10 years Tenure <2 years
Coeff. t-stat: Marg. eff. X Coeff. t-stat: Marg. eff. X
Regional (place of residence) variables
log unemployment rate of the federal state -0.855 -1.81 -0.11 2.34 -0.911 -1.35 -0.21 2.35
Hamburg 0.133 0.64 0.02 0.02 -0.153 -0.48 -0.03 0.02
Lower Saxony 0.278 2.03 0.04 0.12 0.148 0.69 0.04 0.12
Bremen 0.469 1.99 0.08 0.02 0.376 1.22 0.10 0.02
North Rhine-Westphalia -0.083 -0.60 -0.01 0.28 -0.189 -0.88 -0.04 0.29
Hesse -0.179 -0.88 -0.02 0.09 -0.261 -0.85 -0.05 0.09
Rhineland-Palatinate -0.436 -1.78 -0.04 0.05 -0.459 -1.24 -0.09 0.04
Baden-Wuerttemberg -0.523 -1.85 -0.05 0.15 -0.642 -1.50 -0.12 0.15
Bavaria -0.473 -1.73 -0.05 0.17 -0.616 -1.48 -0.12 0.17
Saarland -0.048 -0.16 -0.01 0.01 -0.428 -0.89 -0.08 0.01
City (more than 50.000 inhabitants) 0.116 1.64 0.01 0.49 0.217 2.07 0.05 0.52
Surrounding area -0.164 -1.67 -0.02 0.15 -0.035 -0.25 -0.01 0.14
Field of occupational qualification
Professional Training in Farming occupation -0.438 -1.50 -0.04 0.01 -0.469 -1.13 -0.09 0.01
Professional Training in industry occupation -0.232 -2.62 -0.03 0.45 -0.217 -1.62 -0.05 0.41
Professional Training in health occupation 0.040 0.14 0.01 0.01 -0.340 -0.78 -0.07 0.01
Professional Training in technical occupation -0.061 -0.54 -0.01 0.12 -0.051 -0.32 -0.01 0.12
Job Position (reference labourer)
craftsman -0.222 -2.44 -0.03 0.26 -0.090 -0.68 -0.02 0.22
foreman -0.763 -2.88 -0.06 0.03 -0.697 -1.72 -0.11 0.02
blue-collar master craftsman -0.381 -1.04 -0.04 0.01 -0.295 -0.63 -0.06 0.01
white-collar master craftsman -0.313 -1.03 -0.03 0.01 -0.053 -0.13 -0.01 0.01
blue-collar worker with simple tasks 0.247 1.62 0.04 0.03 -0.576 -2.20 -0.10 0.03
blue-collar worker with difficult tasks -0.029 -0.23 0.00 0.05 -0.089 -0.47 -0.02 0.06
blue-collar worker working autonomously -0.527 -4.54 -0.05 0.14 -0.616 -3.71 -0.11 0.14
blue-collar worker with executive functions -0.551 -4.88 -0.05 0.19 -0.729 -4.52 -0.14 0.20
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Table 28 continued...

Men Tenure <10 years Tenure <2 years
Coeff. t-stat Marg. eff. X Coef tvalue M.E. X
Industrial sector (Reference: other services)
Cralft -0.213 -2.59 -0.03 0.28 -0.296 -2.48 -0.07 0.29
Trade -0.177 -1.92 -0.02 0.15 -0.041 -0.32 -0.01 0.16
Media 0.189 0.65 0.03 0.01 0.351 0.87 0.10 0.01
Logistic -0.243 -1.47 -0.03 0.03 -0.351 -1.53 -0.07 0.04
Telecommunication -0.205 -0.61 -0.02 0.01 -0.065 -0.16 -0.01 0.01
Financial intermediation -0.056 -0.30 -0.01 0.03 -0.219 -0.71 -0.05 0.03
Health and social work 0.321 1.33 0.05 0.01 0.450 1.39 0.13 0.02
Electricity, gas and water supply 0.281 0.68 0.04 0.00 1.353 1.53 0.48 0.00
Establishment size (Reference: 1-4 employees)
5-9 employees -0.002 -0.02 0.00 0.13 -0.055 -0.32 -0.01 0.16
10-49 employees -0.148 -1.37 -0.02 0.30 -0.054 -0.36 -0.01 0.31
50-99 employees 0.060 0.49 0.01 0.12 0.165 0.95 0.04 0.12
100-499 employees -0.201 -1.67 -0.02 0.19 -0.028 -0.16 -0.01 0.16
500-999 employees -0.080 -0.52 -0.01 0.06 0.153 0.69 0.04 0.05
> 1000 employees 0.063 0.48 0.01 0.11 0.318 1.67 0.08 0.09
Business situation of the establishment is good or very good -0.156 -2.36 -0.02 0.76 -0.174 -1.77 -0.04 0.75
Constant 9.340 4.15 8.320 2.60
Log-Likelihood -1171.5664 -594.14334
Likelihood ratio test (p-value) X* (59) =311.82 X* (59) =181.91
No. of observations 4,435 1,421

Notes: The marginal effects are calculated at the mean values of continuous variables and for discrete changes of dummy variables from 0 to 1.
Base category: 21-23 years old (specification with tenure <10 years), no formal qualification, no children, German nationality, not disabled,
spouse not employed, never changed occupation, never moved due to job-related reasons, only one employer so far, quit previous job, never
unemployed so far, not unemployed in the year taking up the job, living in West Berlin or Schleswig-Holstein, living in a rural area, field of occu-
pational qualification: no occupational qualification or occupational qualification in the service sector, Job position: labourer, industrial sector:

other services, establishment size: 1-4 employees.

Source: Own estimations based on the BIBB/IAB dataset 1998/99.
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Table 29: Propensity Score — Woméfogdel Q

Women Tenure <10 years Tenure <2 years
Coeff. t-stat: Marg. eff. X Coeff. t-stat: Marg. eff. X
Age (years) -0.193 -1.18 -0.03 35.90 -0.102 -0.38 -0.03 34.86
Age® /1,000 4321 0.97 0.62 1.37 4.193 0.47 1.05 1.29
Age® /100,000 -3.442 -0.86 -0.50 0.55 -4.578 -0.60 -1.15 0.51
Qualification (Reference: no formal qualification)
Vocational training -0.229 -2.47 -0.03 0.67 -0.170 -1.24 -0.04 0.61
Vocational college 0.014 0.08 0.00 0.04 0.096 0.42 0.02 0.05
Master craftsman -0.385 -2.13 -0.04 0.06 -0.198 -0.77 -0.04 0.05
Polytechnic -0.264 -1.12 -0.03 0.03 -0.717 -1.74 -0.12 0.02
University 0.474 2.84 0.09 0.04 0.320 1.33 0.09 0.06
Children <6 0.007 0.07 0.00 0.16 0.117 0.90 0.03 0.18
Children 6-17 0.100 1.25 0.01 0.33 0.024 0.20 0.01 0.35
Foreigner 0.003 0.02 0.00 0.05 -0.046 -0.24 -0.01 0.07
Disabled 0.067 0.26 0.01 0.02 0.413 1.08 0.12 0.01
Spouse employed -0.123 -1.86 -0.02 0.55 -0.198 -1.98 -0.05 0.49
Employment history
Ever changed occupation? -0.053 -0.74 -0.01 0.34 -0.067 -0.65 -0.02 0.40
Ever moved due to job-related reasons? 0.120 1.43 0.02 0.17 -0.006 -0.05 0.00 0.20
Two employers so far -0.149 -1.47 -0.02 0.27 -0.502 -3.08 -0.11 0.25
Three employers so far -0.163 -1.42 -0.02 0.21 -0.643 -3.62 -0.13 0.21
Four employers so far -0.189 -1.44 -0.02 0.14 -0.470 -2.44 -0.10 0.16
Five or more employers so far 0.158 1.27 0.02 0.19 -0.254 -1.37 -0.06 0.26
Previous Job: Dismissed -0.011 -0.10 0.00 0.09 -0.122 -0.79 -0.03 0.13
Previous Job: End of FTC 0.443 3.63 0.08 0.05 0.480 2.76 0.14 0.07
Previous Job: Closure of a firm -0.006 -0.05 0.00 0.07 0.101 0.54 0.03 0.08
Once unemployed so far -0.035 -0.39 0.00 0.26 -0.089 -0.69 -0.02 0.30
Twice unemployed so far 0.104 0.82 0.02 0.08 0.037 0.22 0.01 0.12
Three times unemployed so far 0.055 0.31 0.01 0.03 -0.141 -0.58 -0.03 0.05
Four or more times unemployed so far 0.120 0.53 0.02 0.02 0.049 0.17 0.01 0.03
Duration of last unemployment spell in months 0.009 3.83 0.00 3.93 0.005 1.38 0.00 5.15
Unemployed in the year taking up the job 0.132 1.33 0.02 0.14 0.252 1.86 0.07 0.21
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Table 29 continued...

Women Tenure <10 years Tenure <2 years
Coeff. t-stat: Marg. eff. X Coeff. t-stat: Marg. eff. X
Regional (place of residence) variables
log unemployment rate of the federal state -1.219 -2.67 -0.17 2.34 -2.020 -2.63 -0.50 2.33
Hamburg -0.330 -1.65 -0.04 0.04 -0.057 -0.19 -0.01 0.04
Lower Saxony 0.138 1.05 0.02 0.12 0.122 0.51 0.03 0.11
Bremen 0.476 1.87 0.09 0.02 0.497 1.26 0.15 0.02
North Rhine-Westphalia -0.277 -2.12 -0.04 0.26 -0.212 -0.91 -0.05 0.28
Hesse -0.627 -3.17 -0.06 0.09 -0.737 -2.14 -0.13 0.08
Rhineland-Palatinate -0.771 -3.08 -0.06 0.04 -0.800 -1.98 -0.13 0.04
Baden-Wuerttemberg -0.886 -3.38 -0.08 0.16 -1.110 -2.42 -0.18 0.16
Bavaria -0.988 -3.85 -0.09 0.18 -1.258 -2.80 -0.21 0.19
Saarland -0.497 -1.49 -0.05 0.01 -0.647 -1.26 -0.11 0.01
City (more than 50.000 inhabitants) -0.127 -1.66 -0.02 0.49 -0.110 -0.95 -0.03 0.50
Surrounding area -0.127 -1.29 -0.02 0.15 -0.029 -0.19 -0.01 0.15
Field of occupational qualification
Training in farming occupation 0.253 1.04 0.04 0.01 0.334 0.87 0.10 0.01
Training in industry occupation 0.260 2.24 0.04 0.08 0.411 2.45 0.12 0.09
Training in health occupation -0.024 -0.18 0.00 0.10 -0.156 -0.79 -0.04 0.09
Training in technical occupation -0.206 -1.03 -0.03 0.03 -0.359 -1.22 -0.07 0.04
Job Position (reference labourer)
Craftsman -0.186 -0.98 -0.02 0.04 0.002 0.01 0.00 0.03
Blue-collar worker with simple tasks 0.107 0.85 0.02 0.09 -0.023 -0.12 -0.01 0.08
Blue-collar worker with difficult tasks -0.007 -0.07 0.00 0.24 -0.058 -0.39 -0.01 0.24
Blue-collar worker working autonomously -0.116 -1.07 -0.02 0.27 -0.053 -0.34 -0.01 0.27
Blue-collar worker with executive functions -0.377 -2.85 -0.04 0.15 -0.258 -1.37 -0.06 0.14
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Table 29 continued...

Women Tenure <10 years Tenure <2 years
Coeff. t-stat: Marg. eff. X Coeff. t-stat: Marg. eff. X
Industrial sector (Reference: other services)
Craft -0.030 -0.26 0.00 0.12 -0.015 -0.09 0.00 0.12
Trade 0.109 1.37 0.02 0.34 0.224 1.89 0.06 0.33
Media -0.226 -0.77 -0.03 0.01 -0.462 -0.98 -0.09 0.02
Logistic -0.013 -0.05 0.00 0.02 -0.043 -0.12 -0.01 0.02
Financial intermediation -0.228 -1.14 -0.03 0.04 -0.266 -0.80 -0.06 0.03
Health and social work 0.034 0.25 0.00 0.11 0.297 1.59 0.08 0.10
Establishment size (Reference: 1-4 employees)
5-9 employees 0.102 1.00 0.01 0.21 0.203 1.40 0.05 0.21
10-49 employees 0.114 1.19 0.02 0.28 0.135 0.98 0.03 0.28
50-99 employees 0.222 1.75 0.04 0.09 0.290 1.60 0.08 0.09
100-499 employees 0.331 3.02 0.06 0.13 0.654 3.99 0.20 0.11
500-999 employees 0.613 3.64 0.13 0.03 0.926 3.38 0.31 0.03
> 1000 employees 0.154 0.94 0.02 0.05 0.635 2.48 0.20 0.04
Business situation of the establishment is good or very good -0.188 -2.71 -0.03 0.74 -0.277 -2.76 -0.07 0.68
Constant 5.084 2.27 5.827 1.63
Log-Likelihood -1026.2121 -501.64542
Likelihood ratio test (p-value) )(2 (54) =210.36 )(2 (54) =112.22
No. of observations 3,589 1,140

Notes and Source: See Table 28.

155



5.7 Effects of Fixed-Term Contracts: Results of the Mathing Estimator

In this subchapter, the estimated effects of FTi@spaesented. First of all, in
the next section evidence on the performance déreint matching estimators
with respect to their ability to balance differeada the conditioning variables
are presented.

5.7.1 Choice of the Matching Estimator and Checks on th&alancing
Property

As mentioned in Subchapter 5.5, three differentchiag estimators are com-
pared!4l The estimations are separately performed by sdX@ndifferent parts
of the job tenure distribution, which is truncatiedm the right as described in
Subchapter 5.5. Onlylodel Ais used. Thé&NN-matching approach is performed
imposing a caliper (set to 0.001) which leads sulastantial loss of treated indi-
viduals (FTC workers}42

As mentioned in Subchapter 3.5, a useful checkhenmatching quality is to
test whether there are any significant differenitceshe outcome variables of
treated and control group before the treatmentgpogram test). Since the data-
set consists only of one cross-section, no infalemabn the outcome variables
before the treatment is available. A possibilitydiotain insights into the per-
formance of different matching estimators with exgpo their ability to balance
differences in the conditioning variables, is tonpare the (unweighted) means
of the standardised differences of all conditioniragiables (see, for example,
HUJER CALIENDO, andTHOMSEN, 2003)143 Note again that this is not a test on
the validity of theCIA, but on the balancing property of the propensiiyrs as
presented in Eq. (48) above.

The first and most important result of this exexdss that kernel-based match-
ing outperforms both the other approaches in texihtse mean standardised dif-
ferences (see Table 30 and Table B32)Altogether, the better matching quality
of the kernel-based matching estimator is quitevtming. The bad performance
of the NN-matching estimator (which has the worst perforneaimcthe sample
for men) may be explained by the fact that theeenat many untreated individu-

141 As mentioned in Section 3.3.1, all those matgldstimators produce asymptotically the same esti-
mate (see Back and $ITH, 2003).
142 Otherwise the performance is relatively poor.

143 The standardised difference of a variakkedefined as

X -% |/ (J(var (x) + var(x))/2),

with Var; andVar, denoting the variance ofin the treated (1) and untreated (0) subsamples. T
unweighted mean of the standardised differendedsterage over the standardised differences of all

conditioning variableX.
144 Advice on the choice of the matching estimator be found in ROLICH (2004) as well as B\CK

and $/11TH (2003).
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als (relative to treated) implying that often noffisiently similar nearest
neighbour is available. This is confirmed when logkat the effect of the trunca-
tion of the sample with respect to tenure (fronmuters10 to tenure<2 years):
With increasingN,/N, also the bias (mean standardised difference)aseie The
fact thatNN-matchingwith replacements performed can be seen from the num-
ber of control personc in the tables: there are less control persons titeated
persons resulting from control persons being useterthan once. Given these
findings, only the kernel-based matching estima@pplied for the analysis.

The detailed findings on the balancing propertythe kernel-based matching
estimator Model A are presented in Table 32 for men and in Tablefa33
women. For most variables the standardised difteres strongly reduced in the
matched samples.
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Table 30: Matching Quality (Unweighted Mean of $lardised Differences) — MeMpodel A

Before Matching

After Matching

NN-Matching (with caliper)

Kernel Matching

Local linear regression matching

Tenure (years) N; No  Mean std. Ny Nc  Mean std. Ny Nc Mean std. Ny Nc Mean std.

diff. % diff. % diff. % diff. %
Unrestricted 526 8,051 54.00 474 433 10.10 523 8,051 2.52 523 8,051 6.28
<10 453 4,457 26.43 407 357 4.23 451 4,457 3.40 451 4,457 5.11
<8 433 3,663 21.20 389 345 9.95 431 3,663 1.83 431 3,663 7.41
<6 409 2,886 20.06 364 321 8.38 408 2,886 2.26 408 2,886 9.14
<4 362 2,130 19.89 305 265 15.03 359 2,130 2.23 359 2,130 13.32
<2 294 1,245 17.32 207 176 11.05 291 1,245 2.04 291 1,245 5.32

Table 31: Matching Quality (Unweighted Mean of $tardised Differences) — Womek¢del A

Before Matching

After Matching

NN-Matching (with caliper)

Kernel Matching

Local linear regression matching

Tenure (years) N; No  Mean std. Ny Nc  Mean std. Ny Nc Mean std. Ny Nc Mean std.

diff. % diff. % diff. % diff. %
Unrestricted 443 5,789 52.15 401 369 13.66 441 5,789 331 441 5,789 13.07
<10 392 3,776 38.83 353 319 8.73 390 3,776 5.44 390 3,776 14.80
<8 368 3,169 35.56 333 296 3.60 366 3,169 3.01 366 3,169 5.49
<6 338 2,548 33.03 286 251 6.33 336 2,548 4.73 336 2,548 15.60
<4 301 1,870 31.15 246 224 11.96 299 1,870 1.24 299 1,870 13.98
<2 238 1,053 21.66 171 147 10.29 238 1,053 2.37 238 1,053 6.33
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Table 32: Means of Important Conditioning Variab(¥k Before and After Kernel-Based Matching — Méfodel A

Tenure <10 years

Tenure <2 years

Before Matching

After Matching

Before Matching

After Matching

Variable Treated Un- std.| Treated Controls std.| Treated Un- std.| Treated Controls std.
treated  diff. % diff. % treated  diff. % diff. %
Age 34.038 35.169 134 34.090 34.054 0.4 34.045 33.966 0.9 34.038 33.907 1.6
Vocational training 0.524 0.593 13.9 0.528 0.531 0.7 0.485 0.545 11.9 0.489 0.489 0.1
Vocational college 0.051 0.028 11.8 0.049 0.047 0.8 0.060 0.027 16.4 0.053 0.057 2.0
Master craftsman 0.076 0.110 115 0.077 0.077 0.1 0.094 0.112 5.8 0.095 0.098 1.2
Polytechnic 0.041 0.051 5.0 0.041 0.039 0.9 0.049 0.063 6.2 0.049 0.044 2.2
University 0.087 0.074 4.7 0.087 0.089 0.5 0.090 0.086 1.6 0.091 0.103 4.2
Children <6 0.155 0.254 24.7 0.156 0.157 0.2 0.154 0.229 19.0 0.155 0.157 0.5
Children 6-17 0.247 0.258 25 0.249 0.240 2.0 0.248 0.226 5.2 0.246 0.231 3.6
Foreigner 0.117 0.083 11.5 0.118 0.122 15 0.109 0.098 3.7 0.110 0.112 0.7
Disabled 0.043 0.026 9.2 0.044 0.045 0.6 0.041 0.027 8.0 0.042 0.049 4.1
Spouse employed 0.260 0.297 8.3 0.262 0.260 0.2 0.263 0.250 3.0 0.265 0.245 4.6
Ever changed occupation 0.438 0.358 16.3 0.436 0.434 0.4 0.511 0.397 23.2 0.508 0.525 3.6
Ever moved due to job-related reasons 0.252 0.249 0.6 0.251 0.251 0.1 0.259 0.261 0.5 0.261 0.270 2.0
Two employers so far 0.206 0.250 10.4 0.208 0.217 2.1 0.154 0.227 18.6 0.155 0.162 1.7
Three employers so far 0.183 0.221 9.5 0.185 0.188 0.7 0.169 0.228 14.7 0.170 0.182 2.9
Four employers so far 0.135 0.139 1.1 0.136 0.137 0.2 0.158 0.137 5.9 0.159 0.148 3.3
Five or more employers so far 0.310 0.217 21.2 0.305 0.291 3.2 0.395 0.303 19.3 0.390 0.379 2.4
Previous job: dismissed 0.168 0.103 19.0 0.169 0.170 0.3 0.180 0.162 4.9 0.182 0.174 2.0
Previous job: end of FTC 0.150 0.055 31.6 0.144 0.139 1.4 0.177 0.070 32.8 0.170 0.172 0.4
Previous job: closure of a firm 0.104 0.098 2.0 0.105 0.107 0.5 0.113 0.113 0.2 0.114 0.106 2.5
Once unemployed so far 0.247 0.243 0.9 0.249 0.265 3.8 0.274 0.291 3.7 0.277 0.297 4.5
Twice unemployed so far 0.117 0.084 11.0 0.118 0.116 0.6 0.147 0.119 8.3 0.144 0.145 0.2
Three times unemployed so far 0.056 0.042 6.7 0.056 0.058 0.8 0.071 0.056 6.2 0.072 0.072 0.2
Four or more times unemployed so far 0.109 0.037 28.2 0.103 0.097 2.2 0.143 0.058 28.5 0.140 0.137 1.1
Durat. of last unemployment spell in months 4,756 3.142 16.4 4,756 4,927 1.7 5.658 4.008 16.4 5.655 5.702 0.5
Unemployed in the year taking up the job 0.300 0.162 33.2 0.295 0.296 0.4 0.414 0.240 37.6 0.409 0.412 0.6
log regional unemployment rate 2.371 2.335 17.7 2.371 2.372 0.5 2.378 2.338 18.5 2.377 2.373 1.8
City (more than 50.000 inhabitants) 0.560 0.482 15.6 0.559 0.552 1.4 0.590 0.500 18.1 0.587 0.578 1.9
Surrounding area 0.102 0.158 16.8 0.103 0.107 1.3 0.109 0.147 114 0.110 0.115 1.6
Training in farming occupation 0.010 0.014 34 0.010 0.009 15 0.011 0.016 3.7 0.011 0.008 2.8
Training in industry occupation 0.379 0.452 14.9 0.382 0.378 0.9 0.387 0.419 6.5 0.390 0.384 1.2
Training in health occupation 0.018 0.009 7.5 0.018 0.019 0.5 0.011 0.013 1.6 0.011 0.013 1.7
Training in technical occupation 0.102 0.120 5.9 0.103 0.106 1.0 0.113 0.126 3.9 0.114 0.128 4.4
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Table 33: Means of Important Conditioning Variab(¥yBefore and After Kernel-Based Matching — Wombtodel A

Tenure <10 years

Tenure <2 years

Before Matching

After Matching

Before Matching

After Matching

Variable Treated Untreated std.| Treated Controls std.| Treated Un- std.| Treated Controls std.
diff. % diff. % treated  diff. % diff. %
Age 34.045 33.966 0.9 34.038 33.907 1.6 34.105 36.100 22.2 34.065 34.207 1.6
Vocational training 0.485 0.545 11.9 0.489 0.489 0.1 0.580 0.675 19.8 0.581 0.582 0.2
Vocational college 0.060 0.027 16.4 0.053 0.057 2.0 0.050 0.038 55 0.047 0.054 3.2
Master craftsman 0.094 0.112 5.8 0.095 0.098 1.2 0.032 0.058 12.6 0.032 0.032 0.3
Polytechnic 0.049 0.063 6.2 0.049 0.044 2.2 0.017 0.027 6.3 0.018 0.019 0.6
University 0.090 0.086 1.6 0.091 0.103 4.2 0.073 0.042 13.5 0.074 0.073 0.5
Children <6 0.154 0.229 19.0 0.155 0.157 0.5 0.152 0.160 2.2 0.150 0.154 1.0
Children 6-17 0.248 0.226 5.2 0.246 0.231 3.6 0.332 0.335 0.5 0.330 0.325 1.2
Foreigner 0.109 0.098 3.7 0.110 0.112 0.7 0.061 0.049 5.4 0.062 0.065 1.2
Disabled 0.041 0.027 8.0 0.042 0.049 4.1 0.017 0.015 21 0.018 0.014 2.6
Spouse employed 0.263 0.250 3.0 0.265 0.245 4.6 0.464 0.556 18.6 0.466 0.466 0.0
Ever changed occupation 0.511 0.397 23.2 0.508 0.525 3.6 0.341 0.343 0.5 0.342 0.348 1.3
Ever moved due to job-related reasons 0.259 0.261 0.5 0.261 0.270 2.0 0.207 0.161 11.8 0.206 0.194 3.2
Two employers so far 0.154 0.227 18.6 0.155 0.162 1.7 0.233 0.277 10.0 0.233 0.227 1.3
Three employers so far 0.169 0.228 14.7 0.170 0.182 2.9 0.166 0.214 12.2 0.162 0.161 0.3
Four employers so far 0.158 0.137 5.9 0.159 0.148 3.3 0.111 0.145 10.2 0.112 0.117 14
Five or more employers so far 0.395 0.303 193 0.390 0.379 24 0.254 0.180 17.9 0.254 0.260 1.5
Previous job: dismissed 0.180 0.162 4.9 0.182 0.174 2.0 0.090 0.088 0.9 0.091 0.093 0.4
Previous job: end of FTC 0.177 0.070 32.8 0.170 0.172 0.4 0.108 0.044 24.2 0.103 0.103 0.1
Previous job: closure of a firm 0.113 0.113 0.2 0.114 0.106 2.5 0.058 0.066 3.2 0.059 0.059 0.1
Once unemployed so far 0.274 0.291 3.7 0.277 0.297 4.5 0.274 0.255 4.4 0.271 0.263 1.8
Twice unemployed so far 0.147 0.119 8.3 0.144 0.145 0.2 0.105 0.074 10.9 0.100 0.106 2.1
Three times unemployed so far 0.071 0.056 6.2 0.072 0.072 0.2 0.055 0.028 135 0.056 0.058 1.1
Four or more times unemployed so far 0.143 0.058 28.5 0.140 0.137 1.1 0.032 0.014 12.4 0.032 0.037 29
Durat. of last unemployment spell in months 5.658 4.008 16.4 5.655 5.702 0.5 7.636 3.538 25.6 6.496 6.581 0.5
Unemployed in the year taking up the job 0.414 0.240 37.6 0.409 0.412 0.6 0.216 0.132 22.1 0.212 0.210 0.7
log regional unemployment rate 2.378 2.338 185 2.377 2.373 1.8 2.379 2.334 21.4 2.379 2.380 0.4
City (more than 50.000 inhabitants) 0.590 0.500 18.1 0.587 0.578 1.9 0.469 0.489 3.8 0.469 0.469 0.0
Surrounding area 0.109 0.147 11.4 0.110 0.115 1.6 0.134 0.153 5.4 0.133 0.136 1.0
Training in farming occupation 0.011 0.016 3.7 0.011 0.008 2.8 0.020 0.014 5.3 0.018 0.019 0.7
Training in industry occupation 0.387 0.419 6.5 0.390 0.384 1.2 0.105 0.076 9.9 0.100 0.099 0.6
Training in health occupation 0.011 0.013 1.6 0.011 0.013 1.7 0.087 0.106 6.4 0.088 0.084 14
Training in technical occupation 0.113 0.126 3.9 0.114 0.128 4.4 0.023 0.036 7.5 0.024 0.022 0.7
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5.7.2 Effects of Fixed-Term Contracts for Men

The estimated effects of FTCs on wages, subjeeimployment stability, and
subjective career opportunities are presented is dbction. Furthermore, the
results ofModel A, B, andC are compared for different subsamples with respect
to maximum job tenure.

Homogeneous Effects for Men

First of all, a comparison of the results can révaaether and to what extent
the estimated effects depend on the model speiiicédModel A B, C), that is,
the choice of the conditioning variables. Tabled@picts the estimatedTT and
ATU (measured in € and in percentages) on wages fi@reht samples with a
decreasing maximum tenure figlodel A TheATT is the difference between the
average wage of FTC workers and the average estih@iunterfactual wage.
The ATU is the average wage loss permanent workers wad,hf they were
employed on FTCs instead.

All wage effects estimated biylodel Aare negative, but in case of the sample
with tenure<2 years not statistically significant (see Tablg. 3the insignifi-
cance of the effects for the sample with tens®eyears results from the large
standard errors which are likely to be caused leyrdduced sample. ThHETT
ranges from -0.5 € (-4.6%) to -0.9 € (-7.5%). lolohg tenure into the balancing
score Model B, that is, imposing that the control group hasa@tly) the same
distribution of job tenure, leads to stronger {statally significant) negative
wage effects but otherwise comparable patternsTabke 35). The wage effects
are now between -0.9 € (-8.0%) and -1.1 € (-9.8%¢ same is true favlodel C
which additionally conditions on job and employétributes. Now, theATT is
around -1.0 € (-9.5% to -7.9%, see Table 36).

Thus different sets of conditioning variables I¢adlifferent results. However,
these differences are not large and not statitisggnificant. ThereforeModel
A is the preferred specification in the followingnae it is based on admissible
conditional variables only (see the discussionubc®apters 5.5).

A further interesting finding from all models isatihthe estimatedTT is more
negative, the longer the maximum job tenure is.dgemthe wage-tenure profile
in permanent jobs is steeper than in comparable jJpB&: This finding is in line
with economic theory: FTC workers and their emptsyleave less incentives to
invest in firm-specific human capital during the&T{see the discussion in Sec-
tion 5.2.2). Note that this is not a rejection loé thypothesis of FTCs as proba-
tionary periods as the underlying theory predicttranger wage increasdter
the FTC.
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In most cases the estimatdd T is larger than the estimatédrU. This result
indicates that those workers enter into FTCs, wlasgemporaneous wage loss

from doing so, is lower on average.

Table 34: Wage Effects of FTCs — Maviddel A
(Standard Errors in Parentheses)

Mean Wages in €

Tenure
(vears) ATT () ATT (%) ATU (§) ATU (%) Nt
<10 -0.86** -7.5 -1.29*  -10.6 390
- (0.28) (0.41)
<8 -0.76* -6.7 -1.02% -8.5 371
(0.30) (-0.41)
<6 -0.68* -6.0 -0.94 -7.9 351
(0.31) (0.43)
<4 -0.62* -5.6 -0.74* -6.4 315
(0.33) (0.44)
<2 -0.51 -4.7 -0.55 -4.8 264
_ (0.41) (0.47)
Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
Table 35: Wage Effects of FTCs — Maéviddel B
(Standard Errors in Parentheses)
Mean Wages in €
Tenure o o
(vears) ATT (€) ATT (%) ATU (€) ATU (%) Nt
<10 -1.14% -9.8 -1.45% 119 392
= (0.28) (0.39)
<2 -0.91 -8.0 -0.92 * -8.1 265
B (0.32) (0.32)
Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
Table 36: Wage Effects of FTCs — Maéviddel Q
(Standard Errors in Parentheses)
Mean Wages in €
Tenure
(vears) ATT () ATT (%) ATU (§) ATU (%) Nt
<10 -1.10 -9.5 -1.42 % -11.7 391
= (0.28) (0.36)
<2 -0.89 = -7.9 -0.88* -7.7 263
- (0.33) (0.35)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
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In Table 70 and Table 71 in the Appendix &KET (Model A of FTCs onusual
weekly working hourand theprobability of working part-timeare depicted for
men. On average, FTC jobs are associated withtllighorter working hours
and have no effect on the probability of workingtgane. Thus the result by
ENGELLANDT and RPHAN (2003) for Switzerland (see Subchapter 5.3) cabrot
replicated for Germany. Furthermore, the findingdigate that the negative wage
effect of FTCs does not result from longer workimaurs at given monthly earn-
ings.

Table 37 Model A, Table 38 iodel B, and Table 39Model Q depict the es-
timated effects osubjective assessment of danger of being dismidsdthg to
get the FTC renewedIn the following discussion, | focus on the fiesnd the
fourth category\ery high dangemo danger at a)l for the most part, in order to
keep the interpretations simple.

There are again no fundamental differences betileethree models. The es-
timatedATT indicates that FTCs indeed lead to a higher stibgeassessment of
losing one’s job by approximately 20 percentagen{soiTheATT on the prob-
ability of perceivingno danger at alis about -12 percentage points. The follow-
ing discussion focuses diodel A(Table 37): While subjective job insecurity of
permanent workers seems to decline with incregsingenure (see Table 24 in
Subchapter 5.4), thATT of holding a FTC in the highest categomery high
dange) and the lowest categorynd danger at a)l is hardly affected by the
choice of the sample with regard to tenure, thathisATT is almost constant. In
the second categoryi@h dangey there seems to be a tendency towards an in-
creasingATT with increasing maximum tenure.
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Table 37: Effects of FTCs on Job Insecurity — Miglodel A

(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /
failing to get the FTC renewed

Very high High danger Rather low No danger at
danger danger all
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 20.1%* 11.2%* -18.8 % -12.5 %
- (2.4) (2.3) (2.8) (2.2)
<8 20.4 % 10.5%* -18.5 % -12.4 %
(2.2) (2.6) (3.0 (2.2)
<6 20.8%* 10.2%* -18.7 % -12.3 %
(2.6) (2.7) (3.3) (2.5)
<4 20.8%* 9.3 %k -15.7 % -14.4 %
(2.9) (3.0 (3.5) (2.4)
<2 20.3%* 8.1% -16.5 % -11.9 %
- (3.1) (3.5 (4.3) (2.9)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 38: Effects of FTCs on Job Insecurity — Milodel B

(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /
failing to get the FTC renewed

Very high High danger Rather low No danger at
danger danger all
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 19.7 ek 10.8 %+ -17.9 %k -12.0 %
(2.5) (2.5) 3.1) (2.4)
<2 20.2 % 9.3 % -18.7 % -10.8 %
(3.1) (3.5) (4.4) (3.0)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 39: Effects of FTCs on Job Insecurity — MElodel C)

(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /
failing to get the FTC renewed

Very high High danger Rather low No danger at
danger danger all
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 19.6%* 9.0 % -18.6 ** -9.9 w
(2.5) (2.8) (3.4) (2.4)
<2 20.3 % 6.9* -17.3 ** -10.0 *=
(3.0 (3.9) (4.2) (2.9)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
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The results for the third outcome variallgbjective assessment of career op-
portunitiesare depicted in Table 4816del A, Table 41 Model B, and Table 42
(Model Q. It is again checked to which extent the différgpecifications affect
the results. The results Model Adiffer from bothModel Band C, while the
results fromModel BandC are very similar. The similarity dflodels BandC
suggests that the differences in the results awerdiby the inclusion of tenure
into the balancing score, which imposes that peemacontracts workers are
only used as control, if they have exactly the séeneire. Despite these differ-
ences, the results can be summarised as followsATHR of FTCs on the prob-
ability of being very satisfied with career oppamities is always negative for
FTC workers, even though it is not statisticallgrsiicant in the sample with
tenure<2 years forModel A (Table 40). The positivATT on the probability of
being very dissatisfied with career opportunitie$ar all models between 8 and
10 percentage points.

Table 40: Effects of FTCs on Career Opportunitidden (Model A
(Standard Errors in Parentheses)

Subjective assessment of career opportunities
Very satisfied “By and large” Rather dissat- Very dissatis-

satisfied isfied fied

Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 -2.6%* -8.5%* 4.4 7.1 %

- (1.4) (2.9) (2.9) (2.1)
<8 -2.5% -10.4 % 5.0 7.9 %k

a (1.4) (2.9) (3.1) (2.1)
<6 -3.1% -9.7 % 5.6* 7.2 %%

- (1.5) (2.9) (3.1) (2.3)
<4 -3.1% -11.1 % 6.1* 8.0 %

- (1.6) (3.4) (3.4) (2.4)
<2 -1.9 -9.8% 3.1 8.6 %

B (1.8) (4.0 (3.8) (2.9)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
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Table 41: Effects of FTCs on Career Opportunitidden (Model B
(Standard Errors in Parentheses)

Subjective assessment of career opportunities
Very satisfied “By and large” Rather dissat- Very dissatis-
satisfied isfied fied
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 -3.9 W -13.1 * 8.3 8.6 *
(1.4) (2.8) (2.3) (2.0)
<2 -3.9 * -13.8 * 7.7 * 9.9 w
(1.9) (3.5) (3.3) (2.5)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 42: Effects of FTCs on Career Opportunitidden (Model Q
(Standard Errors in Parentheses)

Subjective assessment of career opportunities
Very satisfied “By and large” Rather dissat- Very dissatis-
satisfied isfied fied
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 -3.6 * -13.1 = 8.0 ** 8.7 **
(1.4) (2.9) (2.6) (2.0)
<2 -35 * -13.5 ** 7.2 9.8 w*
(1.8) (3.5) (3.4) (2.7)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Summarising the results, it may be concluded tHat@, on average, increases
the probability that a worker regards his job astable and as a ‘dead end’, in
comparison to a permanent contract worker with laingharacteristicsModel
A) in a similar job Model Q. Assuming that these subjective assessments are
sufficiently correlated with the utility from thelp, one can conclude that FTC
jobs are ceteris paribus associated with loweityutthan comparable permanent
jobs. This utility loss is not simultaneously compated for by higher wages. All
specifications have shown that FTCs have no sianti positive or even statisti-
cally significant negative effects on wages of ab6&6 up to -10%.

Of course, the utility loss may in the long-run dempensated for by higher
lifetime earnings (or utilities) or by other jobkated factors (large internal labour
market etc.). The latter is, however, less probablee Model G which led to
very similar results already conditions on a numiiejob and employer attrib-
utes. The question to be answered in the next stibseis how the estimated
short-run wage effects differ between groups ofkecs.
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Heterogeneous Effects for Men

In this subsection, heterogenedd$Ts with respect to important observable
characteristics are estimated Mpdel Afor the sample with tenurel0 years. In
order to secure a sufficient number of observationge available focussing on
this relatively large sample is necessary. Nevétise the results should be in-
terpreted with caution as the number of observatimtomes quite small.

The results for thevage effectsire depicted in Table 43. In order to provide an
impression of the wage level in the respective sulgg mean FTC wages are
depicted in the first column. Th&TT of FTCs on wages is more negative in
large establishment® terms of absolute values (-1.34 € versus -&)/8s well
as in percentages (-10.6% versus -7.3%). The résaiitthere is no significant
ATT on wages in théndustry sectorbut in thetrade sectorseems to be puzz-
ling.145 One possible explanation may be that unions andksvoouncils, pre-
venting employers to pay lower wages to FTC workplay a more important
role in the industry sector (se@WIEL and SFER 1998).

With respect tdormal qualification the results are different compared to what
has previously been found in other studies: thereoisignificantly negativATT
of FTCs on wages of workevgithoutformal qualifications All in all, there is a
positive relationship between the wage penalty ¥€$-and the level of formal
qualification. Forworkers with university degredere is a significantly negative
wage effect of -2.7 € (-17.2%), which is the mosgativeATT found among the
subgroups. Note that this result is quite stablé ean also be obtained from
Model B and Model C To some extent, this result contradicts the figdby
MERTENSand McGINNITY (2003) that the lowest wage penalty to FTCs ithen
upper quantiles of the wage distribution (see Saptdr 5.3).

A possible interpretation is in line with the hypesis posed in Section 5.2.4:
Workers with university degree are more concerris@liitheir careers and they
have a sufficiently high probability of getting theontract transformed into
permanent ones. Hence, they are willing to ears tlesn comparable permanent
contract workers, since they will be compensatadwih a sufficiently high
probability in the future.

The wage effects for differeage groupsndicate that workers younger than 32
years face no significant wage penalty to FTCs. fdsellts indicate that a sig-
nificantly negative wage effect can only be found FTC workers being at least
32 years old. This result is opposed to the presiaierived from the model by
GIBBONS and MURPHY (1992), presented in Section 5.2.4.

145 This industry definition of sectors resultsirthe way of data collection in the interview. Rersare
first asked to state whether their employer belawogthe ‘industry’, ‘craft’, ‘trade’, or ‘miscellag
ous’ sector.
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Table 43: Heterogeneous Wage Effects of FTCs — (Wadel A
(Standard Errors in Parentheses)

Mean Wages in €

FTC ATT ATT Nt
Tenure <10 years
(€) (€) (%)
Small establishment (< 50) 9.86 0.78* -7.3 178
(0.45)
Large establishment (= 50) 11.25 -1.34*  -10.6 195
(0.40)
Industry 10.57 -0.51 -4.3 149
(0.43)
Trade 9.89 -1.39* -12.3 50
(0.61)
Without qualification 9.04 -0.24 -2.6 83
(0.70)
With qualification 10.96 -0.73* -6.2 308
(including university degree) (0.30)
University / Polytechnic 13.37 N -17.2 45
(2.07)
Age < 32 10.20 -0.24 -2.3 184
(0.47)
Age = 32 11.52 -1.38*  -11.3 205
(0.28)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

The estimated\TT for the subjective outcome variables are depiate@iable
74 and Table 75 in the Appendix. First of all, tmeitations of subjective vari-
ables, discussed in Section 5.2.5, should be estallaking them into account,
the only conclusion which can be drawn from thesrilts is that there are nega-
tive effects for nearly all subgroups of workerbefe is one exception to the lat-
ter statement: FTC workers with university degreeret significantly less satis-
fied with career opportunities. Considering theoisty negative wage effect for
this group of workers, the result may again berpreted as evidence in favour
of hypothesis of a FTC job as an investment. Howete large standard errors
of the estimated\TT for the subgroup of FTC workers with universitygdse
may also result from the small sample size.
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5.7.3 Effects of Fixed-Term Contracts for Women

Homogeneous Effects for Women

The estimated wage effects of FTCs for women araany respects compara-
ble to the findings for men (see Table 44K¥twdel A Table 45 foiModel B and
Table 46 forModel Q. Again, there are no substantial differences betwthe
effects estimated by the different specificatiofise ATT from Model Ais in the
range of -0.67€ up to -0.93€, corresponding to 4o -9.7% compared to the
control group of permanent workers. Hence, the tngavage effect for women
is stronger than the effect found for men in thevgus section. In Table 44 it
can be seen that there is a tendency for a dengeasgativeAT T with increasing
maximum job tenure. This is in contrast to the isstor men in the previous
section, where results that are more in favour pbsitive relationship have been
found. Just like the results for men, in most ca#sES >ATU, albeit not statisti-
cally significant.

Again, the ATT (Model A of FTCs onusual weekly working hourand the
probability of working part-timere estimated (see Table 72 and Table 73 in the
Appendix). On average, for women FTC jobs are eeidssociated with shorter
working hours nor with a higher probability of warg part-time, which contra-
dicts the findings from the descriptive analysiSubchapter 5.4.

Table 44: Wage Effects of FTCs — Wométogdel A
(Standard Errors in Parentheses)

Mean Wages in €
Tenure ATT (€) ATT (%) ATU (€) ATU (%) Nt
(years)
<10 -0.67** -7.0 -0.79* -8.3 339
. (0.30) (0.40)
<8 -0.67 -7.1 -0.73* -7.4 316
= (0.30) (0.39)
<6 -0.67* -7.1 -0.72* -8.2 293
- (0.35) (0.39)
<A -0.80** -8.5 -0.61 -6.4 267
- (0.32) (0.44)
<2 -0.93* -9.7 -0.99* -10.1 218
= (0.49) (0.53)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

169



Table 45: Wage Effects of FTCs — Wométogdel B
(Standard Errors in Parentheses)

Mean Wages in €
Tenure ATT (€) ATT (%)]| ATU (€) ATU (%) Nt
(years)
<10 -0.95** -9.7 -0.82* -8.3 341
- (0.35) (0.35)
< -1.16% -11.9 -1.18 % -12.1 218
- (0.48) (0.45)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 46: Wage Effects of FTCs — Womédogdel Q

(Standard Errors in Parentheses)

Mean Wages in €
Tenure ATT (€) ATT (%)| ATU (€) ATU (%) Nt
(years)
<10 -0.94 == -9.6 -0.83 % -8.4 338
- (0.32) (0.33)
<2 -1.07* -11.0 -2.14 % -21.9 216
- (0.51) (0.49)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 47 depicts that FTCs have very strong andstally significant effects
on the subjective assessment of job security. Sihogel BandModel Cagain
do not lead to different results thitodel A they are not depicted. The probabil-
ity of perceivingvery high dangenf losing ones job increases by 24.5 percent-
age points due to holding a FTC instead of a peemiacontract. The probability
of perceiving that there 130 danger at aldecreases by 25 percentage points due
to holding a FTC. Hence, theTT seems to be stronger for women than for men,
although a between group comparison is of limiteel as discussed above.

From Table 48 it becomes obvious that there areyratatistically insignificant
effects of FTCs on the assement of career oppdieaniThis is in contrast to the
strongly negative results found for men. A possitplanation, besides the gen-
eral limitation of subjective indicators (see Sewcti5.2.5), is that for women
FTCs seem to be stepping stones more often andegaantly, FTCs are to a
less extent associated with a loss of career opptids: In Subchapter 6.4, a
slightly more positive (stepping stone) effect ntezing into a FTC on the future
employment opportunities is found for female unesypt.
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Table 47: Effects of FTCs on Job Insecurity — VéaniModel A
(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /
failing to get the FTC renewed

Very high High danger Rather low  No danger at
danger all
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 19.3 ¢ 12.5 *xx -6.4 * -23.1 **
- (2.3) (2.5) (3.7) (2.2)
<8 19.4 12.2 -9.2 -22.3
(2.5) (2.7) (3.2) (2.2)
<6 19.8 11.8 *** -8.1 ** -23.5 **
(2.7) (2.8) (3.5) (2.2)
<4 217 11.3 **x -8.7 ** -24.4 x+*
(3.0 (3.1) (3.8) (2.5)
<2 245 v 12.2 *xx -11.6 ** -25.1 *x*
- (3.2) (3.3 (4.6) (3.0)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.

Table 48: Effects of FTCs on Career Opportuniti®®emen Model A

(Standard Errors in Parentheses)

Subjective assessment of career opportunities

Very satisfied “By and large” Rather dissat- Very dissatis-
satisfied isfied fied
Tenure ATT ATT ATT ATT
(years) (%-points) (%-points) (%-points) (%-points)
<10 -1.7 -7.9 ** 1.9 7.7 xr*
- (1.5) (3.3) (3.1) (2.4)
<8 -1.6 -7.9 ** 2.1 7.4 xr*
a (1.5) (3.2) (3.3) (2.5)
<6 -1.6 -6.5 * 0.4 7.7 xr*
a 1.7) (3.6) (3.4) 2.7)
<4 -2.8 S1.7 ** 11 9.3 xk*
a (1.8) (3.8) (3.5) (2.8)
< 2.1 -5.6 3.0 56 *
- (2.4) (4.5) (4.5) (3.2)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
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Heterogeneous Effects for Women

Table 49 displays the estimated effects of FTCsvages for different sub-
groups of female workers. First of all, one shotdesider the small number of
treated workers depicted in the last column. Alaii the results are very similar
to those found for men. The largest absolute aladive negativeATT on wages
is found again for workers with university degra#/ith -2.9 € it corresponds to a
wage penalty of more than 20% compared to the cbgmoup of permanent
workers. In line with the results for men, ther@dssignificant negative effect of
FTCs on workers without qualification.

The heterogeneous effects of FTCs on the subjectit@ome variables are de-
picted in Table 76 and Table 77 in the Appendix. dgrdoups of female FTC
workers perceive a higher job insecurity. Agaireréhare only few statistically
significant effects on perceived career opportasitin different subgroups of
female workers.

Table 49: Heterogeneous Wage Effects of FTCs — Widiviedel A
(Standard Errors in Parentheses)

Mean Wages in €

FTC ATT ATT Nt
Tenure <10 years
(€ (€) (%)

Small establishment 8.60 -0.58 6.3 193

(<50 employees) (0.50) '

Large firm 9.33 -1.33 = 125 126

(=50 employees) (0.38) '

Industry 9.11 -0.78 79 68
(0.57) '

Trade 8.90 -0.42 45 118
(0.87) '

Without qualification 8.41 0.15 18 80
(0.74) '

With qualification 9.05 -0.82 = -8.3 257

(including university degree) (0.36)

University / Polytechnic 11.08 -2.87 * -20.6 27
(1.16)

Age < 32 years 8.48 -0.59 -6.5 143
(0.53)

Age = 32 years 9.14 -0.82 * -8.2 194
(0.47)

Notes: *** (** *) denotes significance at the 1 (5, 10) percent level.
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5.8 Summary and Conclusions

The objective of this chapter has been to analyseshort-run effects of FTCs
on the workers’ subjective assessment of workingdittons and especially on
wages. The underlying theoretical question is wéretind to what extent work-
ers are compensated for the lower employment giabihd lower career oppor-
tunities in FTC jobs by higher wages. If the asstiomg of a perfect labour mar-
ket were fulfilled, one would expect, ceteris pagphigher wages for FTCs. On
the other hand, in the presence of asymmetric nmtion on workers’ ability,
hidden actions of workers, or career concerns theag be acontemporaneous
wage loss which is compensated for in the long-Hemce, the simple theory of
compensating differentials, as presented in Sulieh&p2, may be too restrictive
since two important features of the labour market @ot taken into account:
asymmetric information and workers’ maximisation likétime utility or earn-
ings.

The reasons for analysing the effects of FTCs andubjective outcome vari-
ables (subjective assessment of the danger ofgasie’s job and subjective as-
sessment of career opportunities) are threefoldt,At should be tested whether
FTCs are really associated with drawbacks thatpareeivedby workers. Sec-
ond, subjective variables may be more stronglyetated with utility than objec-
tive measures. Third, job satisfaction has beendan other studies to be one of
the main determinants of worker mobility and thuastloe-job search.

The econometric analysis has been performed bypigteng a FTC as a treat-
ment (compared to the non-treatment state of hgldipermanent contract) and
by applying the potential-outcome approach, presemt Chapter 3. Estimating
the effects of FTCs is associated with a furthetha@ological problem which
has rarely been addressed in the empirical litezattn compensating differen-
tials: Many of the important variables determiningges can not be interpreted
as admissible pre-treatment variables since theydatermined simultaneously
with the contract type, such as industry, firm si&ed job position. In addition,
job tenure is endogenous with respect to the typemiract. What has been done
in this chapter, is to check the robustness ofréisalts with respect to the inclu-
sion of tenure and other job-related covariatestheamore, the effect has been
estimated for different subsamples of maximum gute.

The results turn out to be quite robust with respethe choice of conditioning
variables and can be summarised as follows: (1Jdg-faise the probability of
workers to expect losing their job; (2.) FTCs deseethe probability of being
(very) satisfied with career opportunities and @ase the probability of being
(very) dissatisfied with career opportunities; (BJ)Cs are not associated with
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compensating wage differentials but the resultsraoee in favour of a wage
penalty to FTCg46

Depending on the specification, the wage effectsTaEs for men are between
-4.7% and -9.8%, and for women between -7.0% ah®%. Interestingly, there
is a negative relationship between the wage penalty TCs and the level of
formal qualification. In particular, workers withumiversity degree have a much
stronger negative wage effect, while there is gmificantly negative effect for
persons without a formal qualification. As workevih university degree may,
in general, have better outside options, this tewaly be interpreted as evidence
in favour of a prolonged probationary or, more gahanvestment period lead-
ing to higher wages in the long-run. Obviouslysthas to be analysed by a lon-
gitudinal (dynamic) study in further research.

It should again be stressed that this has beerci@eaonomic study ruling out
general equilibrium effectSSUTVA see Section 3.2.5). Hence, possible negative
wage effects at the individual level should notnfiged up with negative effects
of FTCs on aggregate wages at the macroecononet (eging associated with
positive employment effects). The augmented insoilgsider model by BNTO-
LILA and DoLADO (1994) shows that the opposite may be true (sextioBe
5.2.2), that is, FTCs may increase the aggregage \evel.

146 Compensation differentials also could not hentbfor other negative job-related aspects in Gagma
(see, for example,HMIDT and ZMMERMANN, 1991).
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6 Do Fixed-Term Contracts Increase the Long-Term
Employment Opportunities of the Unemployed?

6.1 Overview: Are Fixed-Term Contracts Stepping Stonesor the Un-
employed or Dead-Ends?

One important political goal of the liberalisatiohFTCs in the 1980s was that
dismissal protection legislation was thought touas the re-employment prob-
abilities of the unemployed, particularly of thosgh adverse signals and those
within the scope of the special protection agadistissal (see Subchapter 2.2).
Thus FTCs, or temporary work in general, may inseethe employment oppor-
tunities of the unemployed which are harmed byfitieg costs due to employ-
ment protection for permanent workers. The ratienslsimple: employers may
be more willing to hire if they can fire easily ¢sADDISON and TEIXEIRA, 2003
and Subchapter 4.2).

However, objections are raised to this view. FTGkvoay create a segmented
labour market where the employment stability ofnpe@nent contract workers is
raised by firms’ using temporary workers as a kificbuffer against transitory
changes in the business environment. For some woitkes may imply to be
‘trapped’ in a cycle of recurrent periods of uneayphent and FTC jobs (see
BLANCHARD and LANDIER, 2002 and Subchapter 4.2). The temporary nature of
the employment relationship could become the cafisibsequent unemploy-
ment periods and new FTC jobs (se@BMAN and WACHTER, 1986). This phe-
nomenon may be fostered by inferior access toitrgiand lower career oppor-
tunities in FTC jobs (seedTH, FRANCESCON| and RANK, 2002, 2003 as well
as Chapter 5). Thus the central issue is whetheooFTC work really increases
the long-run employment opportunities of the unesyet entering into FTC
jobs in terms of future permanent employment refehips or employment in
general. Put differently, should unemployed jobrcleers take up FTC jobs or
should they keep on searching for permanent pasiticAre FTC jobsstepping
stonesfor the unemployed ordead ends(BOOTH, FRANCESCON| and RANK,
2002)? While this topic has been touched on in @rap within a static frame-
work, this chapter analyses the dynamic aspectf@ngses on the group of un-
employed job searchers.

Here, the aim is to investigate the employmentot$fef FTCs for the unem-
ployed by using matching methods, which have besstribed in detail in Sec-
tion 3.3.1 and already applied in Chapter 5. Théhoaplogical contribution of
the following econometric analysis is to estimdte propensity score by a dis-
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crete hazard rate model, which has been done andyyrso fai47 | will argue
that this may have some advantages — at leasisiapiplication.

The structure of this chapter is as follows. Thgtrseibchapter provides some
considerations on the theoretical framework. Theidoal analysis is divided
into two parts: Subchapter 6.3 analyses the diffisgs in the determinants of
transitions from unemployment to FTC and permaiamt by hazard rate mod-
els. The hazard rate model for the transition t&€ kdbs is used to estimate the
propensity score in Subchapter 6.4, and the resnisused evaluate the long-
term employment effects of entering into FTCs bgnatching estimator. Sub-
chapter 6.5 draws conclusions.

6.2 Theoretical Considerations

First, some basic concepts related to job seaedryhand unemployment dura-
tion analysis are introduced. Using these concaptstaking the empirical re-
sults of Chapter 5 into account, it is discussedearwhich conditions unem-
ployed job searchers may be willing to accept FOK gffers. Finally, the theo-
retical literature is reviewed with respect to segjgons under which conditions
FTCs may serve as stepping stones to permanenbgmgit.

6.2.1 Basic Concepts: Job Search Theory and Determinantdf Unem-
ployment Duration

A framework for analysing the determinants of unkxyment duration is the
job search theoryThis is also applied to describe the conditioms dccepting
FTC job offers. The probability of an unemployedrier i leaving unemploy-
ment to a specific job after a certain unemployntemationt is the hazard rate
h(t). The hazard rate can be expressed in terms qfrdmbility of receiving a

specific job offer & times the probability that the offer is acceptable
[1-F (wi(1))], where F(w(t)) is the cumulated wage offer distribution and
w®(t) is the reservation wage (Se@RITENSEN 1986: 862).48

In steady states an unambiguous relationship betwes hazard rate and the
proportion of long-term unemployed (or other unesypient durations) occurs.
As shown by MCHIN and MANNING (1999), the proportion of long-term unem-

147 To the best of my knowledge, there are only $tumlies using hazard rate models for the estimatio
of the propensity score (se®R@DATY, CREPON and PUGERE 2001 and BNESI, 2004). Recently
this approach has been formally justified IREBRIKSSONand HHANSSON(2003).

148 This arrival rate of job offers in standardrshamodels can be further decomposed into the ééw
vacancies times the probability that the workeronees aware of a vacancy times the probability that
the worker actually is offered the job.
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ployed in total unemployment in steady-st&tess (1.) negatively affected by
the average hazard rate from unemployment at amgtido of unemployment
and (2.) positively affected by the degree of negaduration dependence. Point
(1.) means that if it is possible to increase theand rate from unemploymeitt
any durationof unemployment (for example for the short-ternemiployed), the
proportion of long-term unemployed decreas@sPoint (2.) highlights the im-
portance of the effect of the duration of the cornenemployment spell on the
individual hazard rate. If thendividual hazard rate(after controlling for ob-
served and unobserved heterogeneity) depends oungraployment duration,
there isduration dependenc the hazard rate. Negative (positive) duratien d
pendence means that the hazard rate decreasesa@es) with unemployment
duration. Based on empirical evidence the focuthefdebate has concentrated
on negative duration dependence.

As derived by McCHIN and MANNING (1999), negative duration dependence of
an individual hazard rath (t) may stem from the following (partly interdepend-
ent) factors (see alsor&NER, 2001):

— the job offer arrival rat€, decreases with the unemployment duratjon

— the wage offer distributior, (wiR(t)) shifts to the left with increasing unem-

ployment duration;
— the worker’s search intensity decreases with uneympént duration;
— the decline in the reservation wagé(t) is too low to balance the three

points mentioned above.

The job offer arrival rate may decline with unemyient duration either due
to a deterioration of human capitalsee FSSARIDES 1992) or due tcstigma
effectsof unemployment duration (seetkwoob, 1991 and the following sec-
tion). Even if thereservation wagédalls with unemployment duration, it can be
shown that the negative effect is not equalisedifermost common assumptions
on the wage offer distribution (seeakHIN and MANNING, 1999)151 If the wage
offer distribution is more reduced with unemployrmduaration than the reserva-
tion wage, the hazard rate declines.

If the search intensityf the unemployed is reduced with unemploymenadur
tion, the job offer arrival rate also declines wathration. The reason most often

149 Here, steady state means that the inflow ratesunemployment and the outflow rates out ofrane
ployment are constant. If one does not imposeatssimption, two further basic results appear: The
proportion of long-term unemployed is lower if timflow into unemployment was particularly high
in the recent past, and the proportion of long-temamployed is higher if the outflow rate was par-
ticularly low in the recent past.

150 Of course, also the overall level of unemploghuecreases. It is well-known that the unemploytmen
rate is determined at a given constant unemployriesei by the average risk of becoming unem-
ployed times the average unemployment durationgithe average number of individual unemploy-
ment spells (seedANZ, 2003: 353).

151 There are various reasons to assume the réserveage to be decreasing in unemployment dura-
tion, for example, due to ageing within a finitmé horizon model (seerRBNZz, 2003: 213).
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mentioned for thelecline in the search intensiity the literature areiscourage-
ment effectgsee RANZ, 2003: Chapter 7).

6.2.2 Under Which Conditions Do Job Searchers Enter intd-ixed-Term
Contract Jobs?

The results of Chapter 5 are in line with the hipgsis that workers entering
into FTC jobs perceive their unemployment risk & thgher than comparable
workers entering into permanent contract jobs. Harrhore, one can argue that
temporary employment relationships are associai#u avioss of returns to job
seniority152 Descriptive statistics on the duration of emploptngpells after the
transition from unemployment to FTCs or permanamiti@acts respectively, be-
ing also in line with this statement, are providedable 78 in the Appendix.

Available empirical studies and the results of Gaap suggest that FTC work-
ers do not receive wage premiums to compensatthése risks but even lower
wages.As discussed in detail in Subchapter 5.2, theseireralpresults do not
conflict with economic theory if departures fromethssumptions of a perfect
market are considered.

The guestion arises when and under which conditimesnployed job search-
ers are willing to enter into FTCs instead of coa#i searching for a permanent
job. To the best of my knowledge, there is no jearsh model explicitly taking
FTC and permanent contract jobs into account. Negkass, some basic job
search models can be discussed in order to gair swights into the underlying
behaviour and to obtain theory-based hypotheses.

BURDETT and MORTENSEN (1980) augment the standard sequential job search
model with a job-specific random dismissal prohabilvithout explicitly taking
FTCs and permanent contracts into account. If @saraes that failing to get the
contract renewed is associated with an adversealsign potential future em-
ployers (for example, if non-renewal due to unfaatle business development
or due to low worker’s ability is not distinguisHa)p the reservation wage is in-
creasing with the dismissal probabilit38 Therefore, the reservation wage with
regard to FTC jobs is, ceteris paribus, higher tthenreservation wage with re-
gard to permanent contract jobs (seRoGT, 1990; BOVER and G®MEz, 2003).
The reservation wage with regard to FTC jobs deagahowever, with the ex-
pected probability that the contract is transformm&d a permanent one by the
employer. Nevertheless, the acceptability of FTE géfers is, ceteris paribus,
lower than the acceptability of permanent contjalotoffers.

152 A result often found in wage regressions is jbla seniority has a significantly positive effemr
wages. One explanation for this result is the acdation of firm specific human capital during em-
ployment (see BSARIDES 1994).

153 BURDETT and MORTENSENS (1980) general proposition is that the reseorativage is increasing in
the dismissal probability if the return to searfterabeing dismissed from the job is less thaneke
pected return to search before the job was takerAugeneral proof that the reservation wage de-
pends on the type of job (offer) can be found iBI¥mAN (1979).
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If the reservation wage decreases with unemploymerdtion, the probability
of a FTC job to be acceptable increases with uneynpént duration as well.
Note that there may be further reasons for jobckess to reduce their reserva-
tion wages and accept FTC job offers. They mayekample, have to meet tem-
porary declines in family income, particularly whetiher family members have
lost their jobs. This highlights that the accepigbof jobs is not only influenced
by individual characteristics (and labour markenhditons) but also by factors
related to the general household situation.

Within the job search framework unemployment congpéion is interpreted as
a reduction of the opportunity costs of unemploytrisee MORTENSEN 1986).
By increasing the reservation wage unemploymentpemsation reduces the
acceptability of job offers. Given the assumpti@mout the reservation wages
with regard to FTCs and permanent contracts, tbbatility of accepting a FTC
job offer is more reduced than the probability ofepting a permanent contract
job offer (see BVER and G®MEz, 2003). Put differently, given a certain prob-
ability of permanent contract job offers, unemplbywithout unemployment
compensation are more willing to accept FTCs thaemployed receiving un-
employment compensatidas

Outside the framework of job search theory thisiitesan also be derived from
the model bywAN DE KLUNDERT (1990). In his model, unemployment results
from the assumption that queuing for a ‘primaryd je preferred to a ‘secondary’
job, if the utility derived from unemployment conm@ation, combined with the
status of searching for a proper, that is, primjaby exceeds the utility derived
from a secondary job. Besides the effects of stibgdactors such as ‘status in
the labour market’, the model highlights the effeat unemployment compensa-
tion: If the amount of benefit is relatively highdadepends on the previous wage
rate, unemployed persons may prefer to wait fonitalsle primary job. Hence,
previous high-wage primary (permanent) jobs in@easemployment duration
and decrease the probability of entering into loages secondary (temporary)
jobs. In particular, as entrants into the labourkeg(younger workers or women
after maternity leave) are often not entitled t@employment compensation and
have no determined idea about their ‘labour maskatus’, they are more likely
to enter into FTCs. Unemployed who were previogshployed on a permanent
basis may hesitate to accept a FTC job offer. Ty lead to various types of
state dependence.

In Subchapter 5.2 the role of asymmetric informmatm workers’ ability is de-
scribed in detail. If incomplete information plags important role, the employ-
ment histories of job searchers may serve as sigRaferences from previous
employers and the reputation of previous jobs nmeyeal information on the
ability (or further unobservable characteristickjh® worker. If the employment

154 According to this argumentation, unemploymenrhpensation could be interpreted as a subsidy for
the search for ‘good’ (permanent) jobs.
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history involves adverse signals, employers withm@aent contract vacancies
may hesitate to offer permanent jobs to these galvehers (seeERTERS 1999).

If the unemployment duration is an adverse sitgathen, within the job search
framework, the offer rate for permanent contrattsjonay decrease relative to
the offer rate for FTC jobs with increasing unenyphent duration. Given that
the relative FTC job offer rate and the relativeeqtability of FTC offers in-
crease with unemployment duration, the duratioreddpnce of the FTC hazard
rate should be empirically more positive (or lesgative) than the duration de-
pendence of the permanent contract hazard ratéfseeT, 1990).

Particularly, older dual labour market theoriesdicethat the temporary nature
of an employment relationship is the cause of sylset unemployment and
temporary jobs (seeADBMANN and WACHTER, 1986). Thus interpreting FTC
jobs as ‘secondary’ and permanent contract jobpramary’ implies that having
been employed on a FTC in the past may be an adsgagsal for future employ-
ers, at least if the jobs are associated with unieable attribute$36 This state-
ment is also compatible with more recent theorktimadels on signalling effects
(see Mh and WEISS 1993; McCORMICK, 1990). Hence, workers who previously
held a FTC job have a higher probability of re-engginto a FTC job as they
receive fewer permanent contract job offers.

However, the matching model byaSziANI and FETRONGOLO (2001) high-
lights that the stigma attached to being dismissecrkases in firing costs. Since
the information on the worker’s productivity is iembect, the firm’s hiring deci-
sion also depends on the worker's employment histariuding the reasons for
the end of the previous job. Hence, having beemidsed (despite high firing
costs) decreases the re-employment prospects. Biadermination of a FTC is
not associated with firing costs, entering into mp®yment after a FTC job is a
less adverse signal.

The availability of job offers increases with a jsgarcher'segional mobility
and the acceptability ofommuting timeObviously, both should be lower for
mothers with young children. Therefore, they maynhbare inclined to accept
FTC job offers.

So far, the possibility of on-the-job search hasrbaeglected. As repeatedly
mentioned in the previous chapters, it is likelattliFTCs promote on-the-job
search in comparison to permanent contract jole siational workers anticipate
the higher risk of job losses (seemR|, 1999). If one, furthermore, assumes that
FTCs increase the arrival rate of job offers (dueetworking etc., see next sec-
tion) or improves the wage offer distribution byhancing human capital (see

155 LockwooD's (1991) theoretical model shows that if it is cpgtr employers to test workers, they
may use unemployment duration as a signal on wthielemployment decision is based.

156“...secondary employment may be regarded as a &fratigma that bars access to the primary sec-
tor.” (McDONALD and $Low, 1985: 1124).

180



next section), entering into a FTC job may be atinwgd search strateghyp.” On-
the-job search may also render re-entering intog=after a previous FTC and a
subsequent unemployment spell as an optimal sirateg

Nevertheless, it seems reasonable to assume thmbsh cases job searchers
accept FTC job offers after having failed to ggtemmanent job, and if they ex-
pect a permanent job offer only with a sufficienliyv probability. Hence, the
decision to accept a FTC offergsquential over time

The most realistic view seems to be to interpre€ kdbs (similar to training)
as a kind of investment under uncertainty for thermployed workers. The in-
vestment consists of the lower contemporaneousyudiliring the job in com-
parison to the hypothetical situation of the indual finding a permanent job in
the next period. The returns of this investmentethejpon the expected stream of
future earnings or utility (including unemploymeagnefit), that is, expectdife-
time earnings or utility. Furthermore, the profitabiliof the investment depends
on the counterfactual transition rate to permanebs and the counterfactual
stream of future earnings or utility from permanjetus.

6.2.3 Why Should Fixed-Term Contracts be Stepping StoneSowards
Permanent Positions?

Why and under which conditions may FTCs be steppinges towards perma-
nent positions, that is, increase the long-termleympent opportunities of those
entering into FTCs?

During FTC jobs there may be more investments ené€gal and specifidyu-
man capital(in comparison to the hypothetical situation tha¢ tperson had
stayed unemployed), even if there is no formalnirg. This may raise the
worker’'s employment opportunities at the same beoemployers. The latter is
associated with a shift in the wage offer distriwitto the right. However, firms
may invest less in FTC workers than in permanentract workers since they
recognise the shorter expected job tenure (seeTB, FRANCESCON| and
FRANK, 2003 and Chapter 5). Therefore, the oppositeeffay also be possible:
If the unemployed person had not accepted the IBbffer in a certain period,
she or he might have got a permanent contract fig m the next period with
better training and career opportunities.

As discussed in detail in Chapter 5, FTCs may sl @&s a prolonged proba-
tionary period in order to overcome the problemasiymmetric information.
Thus FTCs may serve aseareening devicelhis may help unemployed persons
with adverse signals, who would otherwise get peena contract job offers
only with a low probability (seeBETERS 1999). After the expiration of the FTC
and after sufficient information on the worker’sili is collected, the worker
may get a permanent contract job offer from the esamployer. This may be

157 The argument is based oadtMAN, LALONDE, and $ITH (1999), who present a model which in-
terprets public sponsored labour market trainingraeptimal form of job search.
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especially true if FTCs induce a sorting mechanasrshown in the model by
LOH (1994) described in Subchapter 5.2.

FTC jobs may promoten-the-job searclisee BERI, 1999). So it seems plau-
sible to state that the job search intensity maybeomuch lower than during un-
employment and strictly higher than in permanenttiaet jobs. If, however,
search intensity was lower than during unemploymemCs could decrease the
probability of receiving permanent contract jobesff compared to unemploy-
ment.

FTC workers may be able &nlarge their social networkvithin the firm or
even the industry in which they are employed (g#&¢ DEN BERG, HOLM, and
VAN OURS, 2002). This may increase the workers’ knowledféudure) vacan-
cies and may again help other employers to collettterwise unobserved) in-
formation on the workers’ productivity.

For on-the-job-searchers a FTC job may also pesitive signalto other em-
ployers, again in comparison to the situation incltthe person had stayed un-
employed and thus had possibly been affected bativeg'stigma effects’ due to
unemployment. However, in order to be a crediblsitp@ signal the cost of
finding a FTC jobs must be higher (in the broadsseof search costs) for low
ability workers (see €RFIN, LECHNER andSTEIGER, 2002). The harder it is to
get a FTC job, the better is the signal to potéritiaure employers. But again,
entering into a FTC job may have the opposite &ffinat is, it may signal that
the person did not receive any offers for permamentract jobs. This may be
especially true for recurrent FTC spells. Henceperary jobs may be ‘stigma-
tised’ (see M and WEIss 1993). Given that FTCs are associated with athega
wage differential, they may be an adverse signpé@ally for highly qualified
workers (see MCORMICK, 1990).

The matching and labour demand modes discussedhoh3pter 4.2, also de-
scribe the determinants of FTCs being steppingestoA FTC job may be a
stepping stone to a permanent job, if firing cadtpermanent workers are not
too high, and if relative hiring and firing costsFeTICs are not too low. Put dif-
ferently, if it is much easier for a job searcheget a FTC than a permanent con-
tract, the FTC job is less likely to be a steptane.
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6.3 Fixed-Term Contracts and the Re-Employment Probabities of the
Unemployed

6.3.1 Introduction

One objective of the liberalisation of FTCs wasnorease the re-employment
probabilities of the unemployed, especially thosthedverse signals and those
who are within the scope of the special protecagainst dismissal (see Sub-
chapter 2.2). If this assumption is true, persamaracteristics which are known
to increase unemployment duration should affectpitedability of getting low-
firing-cost FTC jobs (the FTC hazard rate) lessthize probability of getting
high-firing-cost permanent contract jobs (the peverd contract hazard rate).

There is, however, no empirical evidence on theerd@hants of contract-
specific hazard rates for Germany available yeusTh has not been revealed
what makes FTC and permanent jobs different from umemployed job
searcher’s point of view.

This Subchapter analyses the role of individualnymleyment duration and
personal characteristics for the transitions frammaployment to FTC jobs ver-
sus permanent contract jobs within a competingsriskzard rate model. This is
the starting point for the estimation of the progignscore in Subchapter 6.4.

Distinguishing jobs by their type of contract isasiated with some benefits.
Firstly, it provides insights into the behaviourjob searchers and employers in
the presence of contracts which differ in theinfircosts. Secondly, pooling dif-
ferent types of jobs and contracts, what is usuddige in hazard rate analyses,
may induce a spurious negative duration dependefieet (see @0o0T, 1990).
Generally speaking, spurious negative duration wiegece is usually attributed
to omitted variables (unobserved heterogeneitystibyuishing between jobs
may capture heterogeneity by allowing coefficietdsvary across different
groups of individual$58

To the best of my knowledge, this is the first emgpi attempt to distinguish
between the destination states of FTCs and permamerracts in unemploy-
ment duration analyses for Germany. It is showr gemanent contract jobs
and FTC jobs are indeed behaviourally distinctestatith respect to the search-
ers’ characteristics and regional labour marketaans.

158 A further reason why this analysis may be uUsifistressed byATKINSON and MCKLEWRIGHT
(1991). They highlight the importance of distindnirgy between ‘regular’ and ‘marginal’ jobs in the
analysis of the effects of unemployment compensatio the transition between unemployment and
employment. It seems reasonable to expect unemgolyoompensation to have a different effect on
the transition to FTC jobs than on the transitionpermanent jobs. Unemployment compensation
may be interpreted as a subsidy for the searctgémd jobs’, i.e., regular jobs (see Section 6.2.2)
Unfortunately, due to data restrictions it is nosgible to model unemployment compensation in an
adequate way within the econometric hazard rateeiiadhis Chapter.
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6.3.2 Previous Results: Unemployment Duration Analyses Btinguishing
Between Employment Contracts

The literature on unemployment duration has alwagsgnised unemployment
and inactivity to be behaviourally distinct statbat has generally failed to dis-
tinguish between different types of employment otti@an full-time and part-
time jobs (see BRTUGAL and ADDISON, 2003). To the best of my knowledge,
there are only three studies which distinguish kbetwFTC and permanent con-
tract jobs as destination states.

For the Netherlands GROOT (1990) estimates a continuous time competing
risks model distinguishing between permanent cohi@ad FTC jobs. He finds
higher educated and younger unemployed to entesRiith a higher probabil-
ity. The author explains the former with the asstiompthat individuals with
higher human capital are less risk averse duedin better labour market pros-
pects. He finds no significant duration dependesitect, for neither the FTC
hazard nor the permanent contract hazard.

For Portugal PORTUGAL and ADDISON (2003) estimate a discrete time compet-
ing risks model for six different exit states (ftilhe permanent contract jobs,
full-time FTC jobs, part-time work, public employntejobs, self-employment,
and out-of-labour force), taking unobserved hetenegly into account by a
gamma distribution. The analysis focuses on theaotgpof unemployment bene-
fits. The authors find strong disincentive effeofsunemployment benefit for
FTC as well as for permanent contract jobs, whrehret significantly different
between these two states. The authors concludédivag entitled to unemploy-
ment benefit does not help job searchers to findnpaent jobs (otherwise the
negative effect on the FTC hazard would have béemger). Labour market
entrants, workers having already been employedTddsHn the past, and work-
ers who have had a large number of jobs, exit Hit€s with a higher probabil-
ity. A further result is that the permanent contitaazard rate is negatively asso-
ciated with the regional unemployment rate, while tnemployment rate seems
to have no effect on the FTC hazard. Moreover dination dependence of the
permanent contract hazard rate is much more negttan the duration depend-
ence of the FTC hazard rate. The interpretatiomeastgd by the authors is that
jobs searchers, initially looking for permanentgpbwitch to FTCs after a period
of unsuccessful search. Note that this is in liri whe theoretical predictions of
Subchapter 6.2 that the decision to take up a 6bdsjsequential over time.

BoVER and @®MEz (2003) use a discrete logistic hazard rate modtdowrt
controlling for unobserved heterogeneity and dggiish between transitions to
FTC and permanent contracts in an analysisSjgain They also find stronger
negative duration dependence for the FTC hazasl tretn for the permanent
contract hazard rate which is again compatible wighhypothesis mentioned.

Even though the following studies do not analyse tlansitions from unem-
ployment to FTC jobs, their results may be of galftr importance. EXKER
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(2000) analyses the effects of entering into unegmkent from FTCs (versus
permanent contracts) on unemployment duration bige@ete hazard rate model
for Germanyand theUK (without distinguishing between the type of coatra
after unemployment). If workers on FTCs were mariva in on-the-job search
than permanent contract workers, FTC workers sheufierience shorter spells
of unemployment compared to permanent contract @snwhen losing their job.
He finds evidence for a decreasing effect of presi&TCs on unemployment
duration, which is in line with this hypothesis.

In order to test the hypothesis from their theoattmodel (see Section 6.2.2),
CANZIANI and ETRONGOLO (2001) distinguish between different causes for un
employment (end of non-seasonal FTC, end of seh$6n@, quit, and dis-
missal) in a discrete hazard rate analysis (ag#imowt distinguishing between
FTC and permanent contracts jobs as destinatioes3tior theUK. To the extent
that lower firing costs indeed lower the stigmaedtied to adverse employment
histories, the authors would expect unemploymestlspo be shorter after the
termination of a FTC in comparison to the case isingssal from a permanent
position. They find that unemployed who terminaaedTC or quit their previous
job experience significantly shorter unemploymemlis than those who were
dismissed. The negative effect of dismissal on yleyment duration seems to
be stronger for older workers. The additional firgdthat unemployed who pre-
viously held a seasonal FTC (which is an inheretghgporary job) have shorter
unemployment spells than those who previously kaetibn-seasonal FTC, is in-
terpreted by @NzIANI and ETRONGOLO (2001) as evidence for the hypothesis
that the failure to get a non-seasonal FTC renewemnverted into a permanent
contract implies a negative signal, even thougésa hegative signal than being
dismissed.

GUELL (2000) analyses the effects of the introductiod=®€Cs inSpainin the
mid 1980s on the duration dependence of the haagéedrom unemployment to
employment. This is done by comparing estimaticults for the periods before
and after the introduction of FTCs using a propow hazard rate model with-
out controlling for unobserved heterogeneity. Thsutts indicate that for short
unemployment durations (up to 5 months) the prdibalaf leaving unemploy-
ment hasncreasedsince the introduction of FTCs. In contrast, fand-term un-
employed the probability of leaving unemploymens baerreduced Put differ-
ently, the availability of FTCs has increased theemployment probability of
short-term unemployed and has decreased the resgmeht probabilities of
long-term unemployed. Assuming that the reductothe hazard rate for long-
term unemployed is reallyausedby the introduction of FTG89, this result may
be explained by the theoretical matching model bgm (1999), which predicts
that the reemployment chances of the unemployedetheced by on-the-job-

159 As discussed in Section 3.4.1, before-aftameasdrs are based on relatively restrictive idemtij
assumptions.
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search of FTC workers (see Subchapter 4.2). A éuntbsult is that unemployed
who have become unemployed because their FTCsterenénated have shorter
unemployment durations than those who lost théis jdue to other reasons. This
is in line with the results of EXKER (2000) as well as ANzIANI and FETRON-
GOLO (2001).

6.3.3 Modelling Framework: Discrete Competing Risks Hazad Rate
Model

The central concept of duration analysis is theatthzate. The hazard rate is
the probability that an individual leaves unempl@ymat a certain time given
that the individual has stayed unemployed untit tirae. Since unemployment
spells are measured on a monthly basis in the lyndgrdataset (GSOEP, see
Section 6.3.4), aliscrete timehazard ratemodel instead of @ontinuous time
hazard rate model is specifiéeP. It can be shown that the two approaches vyield
similar results (see ARENDRANATHAN and SEWART, 1993).Different destina-
tion states are distinguished, i.e., independent competing risks modelesti-
mated. Foudestination(exif) statesare taken into account: FTC jobs, permanent
contract jobs (including self-employmeH), on-the-job training (including ap-
prenticeship), and out-of-labour force (includimmipsol and university).

The amount of time spent in unemployment beforaasition to another state
or right-censoring occurs is denoted by62 Let unemployment duration be
grouped inta discrete intervalsT =t if the transition occurs during the interval
[h_plt) andT>t if the spell is (right-)censored (se&eBIER, 2001).

T, denotes the time (number of months) an individualith i 0{1..N}) has
spent in her or hi&-th unemployment spell (wittk 0{1..K;} ) before the transi-

tion to another state or right-censoring occurse dibstination-specific hazard
rate h is the probability that an individualeaves her or hik-th unemployment

spell for statg (with j0{1,2,3,4) during[l,,,1,), given that the spell has lasted

until the beginning of-1, and given a vector of observable explanatoriabsées
x. (t) either measured at the beginning of the intervabeing time-constant.

Furthermore, there may be unobserved variables/hich are discussed below.

160 For other examples of discrete time hazardmetgels for unemployment duration analysis usimg th
GSOEP see tER and £HNEIDER (1996); HUJER MAURER, and WELLNER (1999); LAUER (2003);
and SEINER (2001). See ANCASTER (1990); DEVINE and KEFER (1991); and/AN DEN BERG (2001)
for a presentation of continuous models.

161 Due to the sample size a further differentiabetween self-employment and paid employmentis no
feasible. For an analysis of the hazard rate iatbesnployment in West Germany seel& (2004).
Furthermore, the distinction between the typesootmacts implies that a differentiation betweert-ful
time and part-time work is not feasible due toltheted sample size.

162 Right-censoring means that during the periaghith the individual is observed, the transitiar of
the current state does not occur (the spell end idatinknown), so that the total length of time be-
tween entry into and exit from the state is unknown

186



The destination-specific hazard rate can be wriéterfisee AHRMEIR and TUTZ,
2001; SEINER, 2001; LAUER, 2003)

h (t)% (1).&6)=Pr(T =t.D= jT 2 t.% () &) (49)
with

1 if transition to FTC occurs;

2 if transition to permanent contracicors

3 if transition to training occurs;

4 if transition to out-of-labour foragccurs.

In the next step, a functional form for the hazaat® has to be specified. Fol-
lowing a couple of studies using discrete time nf®de logistic hazard rate
model (also called proportional odds model) is uddddelling all destination
states simultaneously leads to theltinomial logit modelwith random effects
(see SEINER, 2001; FAHRMEIR and TUuTz, 2001; BOVER and GOMEZ, 2003;
LAUER, 2003):163

hi(t\xk(t),a)—1+e£pe(xp((a)+ﬂ+'>; i )+e) !

The vectors of destmaﬂon-spemﬁc parametersetestimated are denoted By.

The so-calledbaseline hazardy, (t) describes the effect of unemployment dura-

tion on the transitions to the destination stgte&n important issue is how to
modelthe duration dependencef the hazard rate, i.e., the functional form o th
baseline hazard, (t). Following recent studies, a functional form asption is

avoided by specifying the baseline hazard with dynvariables (see T&INER,
2001; BOVER, ARELLANO, and BENTOLIA, 2002). Since it is, due to the sample
size, not possible to use a single dummy variabteech month, a so-called
piecewise constant specification is used in whigtations of unemployment are
grouped together into seven categories and therdhézassumed to be constant
within those categories (seeARHIN and MANNING, 1999: 3112). The dummy
variable specification of the baseline hazard adldive hazard rate to be non-
monotonic and have spikes at some durations.

As shown by MRENDRANATHAN and SEWART (1993) as well as by ®/ER
and GMEz (2003), the parameters, (t) and B, in Eq. (50) can also beepa-
rately estimated by four binary logit models for eachtidesion state keeping
the other states as right-censotédln principle, this is an implication of the In-
dependence of Irrelevant Alternatives (I1A) assuopf the multinomial logit

: (50)

163 A formal derivation of the likelihood functiobeing based on the method proposed ykiNs
(1995), can be found inAUER (2003).

164 Of course, it is also possible to estimate dtinmmial logit hazard rate model for two destiati
states (FTC and permanent contract) keeping ther gtlates (training, out-of-labour force) as right-
censored.
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model (see Section 6.3.5). Both methods providesistent estimates of the pa-
rameters, although thjeint estimationby a multinomial logit is asymptotically
more efficientl65 A possible advantage of separate estimationsa ttie pa-
rameters estimated for one of the alternativesnateaffected by specification
errors in the equations of the other alternatigee (B0VER and GMEz, 2003).
Besides the computational advantage (separate atsinmis faster), this is the
main reason to estimate the propensity score ircl&gier 6.4 by a single logis-
tic hazard rate model for the transition to FTCsjobhe results, presented in Sec-
tion 6.3.5, are estimated by the multinomial Iagpecification presented in Eq.
(50). As expected, both approaches produce venjesiresults.

It is well-known that omitting unobserved heterogigyn & may bias the esti-
mated coefficients, particularly of the baselinedrd. This typically leads to the
wrong impression of negative duration dependenee K&\CHIN and MANNING,
1999; LANCASTER, 1990; SEINER, 2001). In contrast, other coefficients seem
not to be affected to a large extent (seevHand HAUSMAN, 1990; MEYER
1990).

HECKMAN and SNGER (1984) show that estimates from hazard rate maatels
sensitive to the assumaetistribution of unobserved heterogeneifyo address
this concern, they propose a nonparametric metbogctount for unobserved
heterogeneity using a discrete probability distitu (see PWERS and XE,
2000: 195). This approach assumes thas an additive heterogeneity term and

follows anm-point discrete distribution with masspoirds...,&, and associated
probabilitiespr(s, ), where

YPrle) =1 X0, Pr(s; )&= 0, E(gx () =0, Da(a=1..m).
The probabilitiesPr(e,) of the masspoints can be interpreted as the piioport

of the population falling into thg-th heterogeneity group. In practical imple-
mentation one begins with a few points and increasentil the fit of the model
(evaluated by certain information criteria) fails improve (see BKER and
MELINO, 2000).

Due to the limited sample size, the analysis iggoered for men and women
together, which is a serious restriction given wedl-known substantial differ-
ences in labour force behaviour. However, diffeemnare taken into account as
far as possible by allowing important variablesheve a sex-specific impact,
through corresponding interaction effects.

6.3.4 Data Base and Variables

The data base for the analysis in this Subchastevedl as Subchapter 6.4 is
the German Socio-Economic Panel (GSOEP) for théogel991-2001. The
GSOEP is a representative household survey of #m@nén population, con-

165 See also the discussion iBi& (2004: Subchapter 6.2).
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ducted annually66 A useful feature of the GSOEP is the availabitifymonthly
information between annual interviews (so-calleterdar). Different employ-
ment states are covered. This information is gath@éhrough a retrospective
questioning about what happened during particulanths within the year pre-
ceding the interview.

Unfortunately, the type of contract is not collecten a monthly basis in the
GSOEP. The survey only asks for the type of conhtirache current job at the
date of the interview. The exact wording iB/d'you have an a priori temporary
employment relationship or do you have a permaeeamtloyment contract?67
It is possible to generate monthly information,ingkthe regulation of FTCs into
account: Employers are usually not allowed to emplgerson with a FTC after
having employed the same person with a permaneritacd168 Thus while it is
allowed to transform a fixed-term contract intoearpanent one, it is not allowed
the other way around. Hence, if a person is cugr@mployed with a FTC at her
or his present employer, she or he was alreadd linea fixed-term basis.

Using this information, the type of contract is weffined for about 30% of all
transitions from unemployment to employment. Thesdefined transitions are
obviously more often short-term (that is the reasdty they are not being ob-
served at the months of the interview), so itkelly that FTC spells are missing
disproportionally often, which may induce a selectproblemt69

It is possible to reduce the amount of undefinadditions to about 18% by us-
ing another variable in the dataset including #eson for the end of the last em-
ployment spell (due to the expiration of a FTC arapprenticeship contract).
However, using this information one identifies “unsessful” FTCs with a
higher probability, i.e., those FTCs which do resd to a long-term employment
relationship with the same employer. For this reatiee latter information is not
used for the definition of employment spells. Falilog ZiJL, HEYMA, andVAN

166 Details on the GSOEP can be obtained from thle-server of the German Institute of Economic
Research (DIW) in Berlin (http://www.diw-berlin.dekep/).

167 Until 1995 only employees who reported job ¢femnwere asked this question. This is no problem
for the definition of the transition from unemplognt to FTC jobs (see also the discussion in Section
6.4.4).

168 Exceptions to this rule are FTCs which areifjagt by the objective reason ‘at the request @& th
employee’ (see Subchapter 2.2).

169 To check the significance of this problem, aimam-likelihood probit model with sample selection
was estimated (seeaM DE VEN and VAN PRAGG, 1981). In the first probit equation, the trarsitito
any type of employment (including undefined spelbsanalysed, in the second probit equation the
FTC hazard rate. The error terms of both equatimasassumed to be jointly normally distributed. If
the correlation of the error terms is not zerogpasate estimation of the FTC hazard rate leatis to
ased results. This is checked by performing LRstééarious estimations with different exclusion re-
strictions were performed. Since all LR-tests inspkecifications showed that the correlation of the
error terms is not significantly different from peiit may be concluded that the estimated FTC haz-
ard rate model is probably not biased by the samgpdicheme since the selection effects are either
captured by observable variables, or there is lexten bias at all.
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DEN BERG (2004), unemployment spells ending in employmestlspvith unde-
fined type of employment contract are simply exeldidrom the analysis.

For the interpretation of the results one shouldpkan mind that very short
FTC spells are likely to be underrepresented. Thhsé-term spells may, on the
one hand, be ‘precarious’ FTC jobs in the sensettiey are associated with a
short contract duration. On the other hand, theag be short FTC spells leading
to permanent positions at the same employer afwroat time which are mis-
classified as jobs starting with a permanent cahtra

The estimation sample consists of individuals tegesl as unemployed for at
least one month between January 1991 and Decer@ibér i order to obtain an
inflow sample only spells are used which start raftenuary 1991, i.e., left-
censored spells are excluded (se&#R MAURER, and WELLNER, 1999). Since
several formal and informal early-retirement measuexist in Germany, only
persons not older than 58 years are included. Tihermam age for being in the
sample is 18 years. One may argue that this igngilke comparatively long pe-
riod of education in Germany, too young to ensheg¢ bnly unemployed persons
are included who are really job searchers. Howeivas, interesting to include
younger workers since temporary jobs may be impoffiar the transition from
school or apprenticeship to work (segAR, 2001). Due to the limited sample
size the public sector is not excluded.

In order to distinguish regular FTCs from publiceayment measures, the lat-
ter are defined as unemployment spells in the apalyThis definition seems to
be reasonable as a certain duration of unemployosrdlly is a necessary con-
dition for participation. Table 50 displays the rhen of transitions and the aver-
age duration of the unemployment spells.

Table 50: Duration of Completed Unemployment Spay«ind of Transition

Transition to Mean Standard 25 percen- Median 75 per- No.
Deviation tile centile

FTC 8.766 9.078 3 6 11 349

Permanent contract 8.087 7.891 3 6 10 767

Training 8.936 9.027 3 6 11 235

Out-of-labour-force 12.589 12.486 4 9 15 597

Note: The figures are based on the estimation sample of the duration models estimated in this
Subchapter.

Source: Own estimations based on the GSOEP.

An overview of theexplanatory variabledeing mostly time varying is de-
picted in Table 51. In addition to demographic elateristics (age, sex, national-
ity, disabilities, marital status), variables omrrf@al qualification and previous
labour market experience are included, which mayni@ortant signals for em-
ployers and which are likely to capture individindterogeneity of the unem-
ployed job searchers. The duration of the last egymppent and unemployment
spell is included (accounting for possible laggedation dependence, see

190



HECKMAN and BORJAS 1980). Furthermore, the number of previous unegpl
ment spells is included in order to control for caoence dependence’. For
checking whether or not there is state dependentweitype of the employment
contract, a dummy variable indicating if the peré@s ever held a FTC before
and dummy variables describing the reason for tite ad the last employment
contract (‘due to end of a FTC or apprenticeshiptiaet’ and ‘due to dismissal’)
are included.

The monthly federal state unemployment rate isuithet! to control foregional
labour market condition70 Further regional differences should be captured by
regional dummies. However, they turn out to begniicant in all specifications
and are dropped. Furthermore, fixed time effectswgal dummy variables) as
well as seasonal effects (quarterly dummy varigbéee included. Descriptive
statistics of the explanatory variables can be doarirable 79 in the Appendix.

The German system of unemployment compensationistedsof two parts
during the period under observation, unemploymemeht (‘Arbeitslosengeld’)
and unemployment assistance (‘Arbeitslosenhilf&@problem arises due to the
fact that exact monthly income information (andréfiere also unemployment
benefit and assistance) is only available for thne tbefore 1996. From 1996 on
people were only asked whether or not they hadivedeunemployment com-
pensation in the preceding calendar year and hoghrthe monthly amount was.
Thus there is a trade-off between the omissionmgiortant variables on the one
hand, and significant measurement errors on therottdecided to include only
dummy variables indicating if an unemployed persggeives no unemployment
benefit or no unemployment assistance in the yédhe unemployment spell.
This is obviously a very crude measure. Furthermibreeglects the fact that not
the actual receipt but the potential benefit emtient to unemployment compen-
sation is relevant for the reservation wage anddé@sion to accept a job offer
(see HUNT, 1995)171 Variables affecting potential benefit entitleméptevious
employment history) are directly included.

The amount of unemployment benefit and assistamedso not directly mod-
elled since it is again not available on a monsdgle. Hence, the net income of
the household (which is again collected for thecpding year) including unem-
ployment compensation but excluding earnings ofrtbdesidual is included.72

170 Obviously, it would be more suitable to useargl units, which approximate regional labour mar-
kets more accurate (for example travel-to-work-grebinfortunately, the necessary information is
not included in the GSOEP.

171 SEINER (1997) calculates the potential benefit entitleti®ncombining monthly calendar data and
retrospectively collected employment informatiorisT approach is not adopted in the subsequent
analysis in order to avoid measurement errors.

172 In other studies dealing with unemployment tlonaanalysis more sophisticated approaches for the
treatment of the unemployment compensation araéeapfdee, for example,TBINER, 2001 or RIZE,
2004).
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Table 51: Explanatory Variables

Variable

Definition

Baseline hazard (unemploy-
ment duration)

7 categories:
1 month (base category), 2-3 months, 4-6 months, 7-9 months, 10-12
months, 13-18 months, =19 months

Formal qualification

Highest formal qualification:

no occupational qualification (ohne Berufsaushildung)

vocational qualification (Berufsausbildung / Lehre) (base category)
master craftsman (Meister)

university graduate (including polytechnic) (Uni- oder FH-Abschluss)

Marital status, household com-

position

Cohabitating couple (Base category)
married
no partner

children < 16 (dummy variable indicating children under age 16)

Reason for end of previous job

quit last job (base category)
end of FTC or apprenticeship contract

dismissed

Previous labour market state

employed (base category)
out-of-labour-force

training or school

Duration of previous employ-

ment spell

6 categories:
1-2 months (base category), 3-5 months, 6-8 months, 9—11 months,
12—-20 months, = 21 months

Previous unemployment

experiences

duration of previous unemployment spell (months)
number of previous unemployment spells

number of previous unemployment spells (squared)

Already a FTC before

dummy variable indicating if the individual has ever been employed on
a FTC before

Public sector before

dummy variables indicating if the individual was previously employed in
the public sector

Log net household income

natural logarithm of the present net income of the household (collected
for the preceding year) including unemployment benefit and unem-
ployment assistance but excluding earned income by the individual

No unemployment benefit
No unemployment assistance

not in receipt of any unemployment benefit (‘Arbeitslosengeld’) / assis-
tance (‘Arbeitslosenhilfe’) in the current year

Log regional unemployment
rate

natural logarithm of the unemployment rate in the federal state (place
of residence) on a monthly basis reported by the Federal Employment
Office
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6.3.5 Estimation Results of the Competing Risks Hazard Ra Model

Note that the choice and specification of the idell explanatory variables is
rather motivated by the purpose to fulfil t6&A than by considerations concern-
ing the clarity of the results. For example, wtiie duration of the previous un-
employment spell is included as a continuous véiak a second order polyno-
mial, the duration of the previous employment speihcluded as dummy vari-
ables. The decisions concerning the specificatioexplanatory variables result
from specification tests (fit statistics, LR-testbplancing property tests as al-
ready applied in Chapter 5, and pre-program tests Subchapter 3.5).

The model is estimated both without unobservedviddal heterogeneityd is
restricted to be zero) and with unobserved heter@iggeas a kind of robustness
checkl173 However, in case of the specification with unofedrheterogeneity
the simultaneous estimation of a model containiigdastination states by
maximum likelihood proved to be infeasible due e @amount of computing
time. Therefore, in order to test the significarfeunobserved heterogeneity,
only two destination states are explicitly modelied first step, that is, the tran-
sition to FTC and permanent jobs, defining the ogtates as right-censored.

The question arises how many mass points are apg@i®for a correct specifi-
cation. Since the likelihood ratio test for thest@nce of unobserved individual
heterogeneity is not applicable under the null higpsis of no heterogeneity, the
model with the highest Information Criterion is sko (see BKER and MELINO,
2000; ReizE, 2004), defined as

AIC =Inlikelihood — number of parameters

BIC =In likelihood — number of parametexdn(N)/2

HQIC = In likelihood — number of parametexsn(In(N))
with N denoting the number of observatidig.

Table 52: Model Choice on the Basis of Informat@niteria

Number of

parameters | In likelihood AIC BIC HQIC
No heterogeneity 110 -4522.521 -4632.521 -5073.333 -4775.97
2 mass points 112 -4520.232 -4634.232 -5091.073 -4782.89

Notes: Based on the estimations in Table 80.
Source: Own estimations based on the GSOEP.

Table 52 depicts that omitting the mass points maas the information crite-
ria, i.e., controlling for unobserved heterogeneites not lead to a better fit. The
estimation results depicted in Table 80 in the Amulpe document that control-

173 | thank my former colleague Frank Reize fottipgthis STATA programms for thes¢KMAN and
SINGER (1984) estimator at my disposal (seazRr, 2004).

174 AIC refers to Akaike Information Criterion, HQdenotes the Hannan-Quin Criterion, and BIC is the
Bayesian Criterion.
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ling for unobserved heterogeneity does not alter rdsults. Focussing on the
baseline hazard one can see that the level ofstitaaed coefficients is affected,
but not the pattern. Given these results it isauoitrolled for unobserved hetero-
geneity in the following.

In contrast, $EINER (2001) finds that three mass points for men arwl rvass
points for women lead to the best fit. However,does only take one exit state
for men (employment) and two for women (employmemd out-of-labour force)
into account. Thus increasing the number of exsitest may decrease the amount
of omitted heterogeneity and, therefore, the ndtyes model unobserved het-
erogeneity (see 00T, 1990). A further explanation may be that varioasi-
ables on previous labour market experiences awtinghis analysis, which may
capture unobserved heterogeneity as well.

The estimation result of the multinomial logistiazZard rate model (with four
destination states and without controlling for useitved heterogeneity) are de-
picted in Table 81 in the Appendix. The log-likeldd ratio test proposed by
CRAMER and RDDER (1991) confirms that the differences in the dedion-
specific regression coefficients are statisticalfynificant at the 1% level. Hence,
FTC and permanent contract jobs are indeed behalipuistinct states. Fur-
thermore, a Hausman test on the A assumptiomefultinomial logit is per-
formed (see WUSMAN and MCFADDEN, 1984)175 The null hypothesis of inde-
pendence cannot be rejected at the 1% level, whigigests the applicability of
the multinomial logit model.

A further issue is the interpretation of the estmdacoefficients. It is well-
known (and can be seen from differentiating Eq) (8ith respect tox, (t)) that
the coefficients estimated by multinomial logit netal cannot be interpreted as
marginal effects and that even the direction ofetfiects is not determined by the
estimated coefficients (see AWLDRIDGE, 2002). Therefore, relative risk ratios
(odds ratios) are estimated defining exit into pement contracts as base cate-
gory. These are depicted besides estimated margfifeats of the estimated co-
efficients (evaluated at the means of ¥ieovariates and expressed as percent-
ages) in Table 5876

The following results seems to be of particulaeiast (Table 53):

There is no clear-cut pattern dbiration dependenci the transition to FTCs
and permanent contracts (see the baseline hazhat)e focuses on long-term
unemployed (at least 13 months), there is a terydémcpositive duration de-
pendence in the FTC hazard rate and negative dardépendence in the perma-

175 IIA means “Independence from Irrelevant Altéives” assumption, which is the major restriction t
multinomial logit models. The IIA implies that thatio of the choice probabilities of any two alt@rn
tives is entirely unaffected by changing the chindstics of any other alternative or adding anothe
alternative (see WOLDRDIGE, 2002: Section 15.9.2).

176 Due to the very time consuming calculatiorigrihed out to be infeasible to calculate standamire
for the marginal effects. Therefore, thgalues of the corresponding coefficients (Tablei81he
Appendix) are reported.
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nent contract hazard rate. This result is in lingthe theoretical considerations
of Section 6.2.2: Unemployed job-searchers entar FITC jobs after having
failed to get a permanent job or after not expegctm receive a permanent job
offer with a sufficiently high probability any mare

The variableend of previous job due to expiration of a FTC ppeenticeship
contractandalready a FTC beforbdave significantly positive effects on the tran-
sition to FTCs, but not on the transition to persrarcontracts. This result seems
to be of particular relevance ag€&XeR (2000) finds that having held a FTC be-
fore the unemployment spell increases the hazaedarad interprets this as evi-
dence in favour of more on-the-job search actisifigee Section 6.3.2).AG-
ZIANI and ETRONGOLO (2001) find that losing ones job due to the exmraof
a FTC increases the hazard rate and interpreathsvidence in favour of their
hypothesis that the termination of a FTC employmreldtionship is less stigma-
tised than being dismissed from a permanent cdnjipc However, the results
depicted in Table 53 suggest that only the FTC tiabat not the permanent
contract hazard rate increases.

In the same wayend of previous job due to dismissals a positive effect and
end of previous job due to expiration of a FTC ppeenticeship contradhas a
negative effect on the permanent contract hazaed The results are more in line
with theories predicting that FTCs are associatgd an adverse signal, forcing
workers to enter again into a FTC (see Sectior2h.Zhere is, however, an al-
ternative interpretation: individuals who did n@sg the transition from appren-
ticeship (which may also be interpreted as a kihdrobationary period) to per-
manent contract employment within a firm have tteemto an additional proba-
tionary period, that is, a FTC (seeA&, 2001)177

The negative effect of the variald@d of previous job due to dismisseal the
relative risk of entering into a FTC job insteadagbermanent contract job is also
in line with prediction of the theoretical model bygN DE KLUNDERT (1990),
described in Section 6.2.2.

Typical characteristics having been found to prglanemployment duration in
other studies, such alisabilities being aforeigner, being mother with young
children178 do not affect the FTC hazard rate, but have aifgigntly negative
effect on the permanent contract hazard rate. Flerehtly, the relative risk of
entering into a FTC instead of a permanent coniga2tO for disabled persons
(relative to persons without disabilities), 1.5 foreigners (relative to Germans)
and 1.9 for women with children (relative to mertheut children). The incen-
tive to hire disabled job searchers on FTCs (imstdaon permanent contracts) is
likely to be enforced by the special dismissal gctbn for these persons (see
Subchapter 2.2). Furthermore, unemployed who pusiyowere out of the la-

177 See MGINNITY and MERTENS (2003) for a general discussion of the role of BT@ the entry into
the labour market for younger workers.
178 See, for example,UdERand SHNEIDER (1996) as well as1&INER (2001).
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bour force or employed in the public sector entéo IFTCs with a higher prob-
ability.

The regional (monthly) unemployment rate affects germanent job hazard
rate more negatively than the FTC job hazard fEte. same is found bydRTU-
GAL and ADDISON (2003) forPortugal (see Section 6.3.2). Assuming that the
unemployment rate serves as a proxy for regiormuademand, the result for
the FTC hazard may be interpreted as the sum obpposed effects: (1.) lower
labour demand is associated with less job offers thns a lower FTC hazard
rate; (2.) given the lower labour demand (assodiatih less permanent job of-
fers) job searchers are more likely to accept Falegffers. Assuming further-
more that the unemployment rate also serves agxg for the regional business
conditions an interpretation in line with the enmat results of Subchapter 4.5
would be that firms hire more workers on FTCs dyiratonomic downturn. Fi-
nally, firms may prefer a low turnover strategyngspermanent workers in re-
gional labour markets with low unemployment rate®ider to minimise search
costs (see Subchapter 4.2).

As previously mentioned, the estimated positiveffoments of the dummy
variables for not receiving unemployment benefitl assistance should not be
interpreted as causal effects. However, the estidhlbaseline hazard may also be
interpreted as being affected by an entitlemergctffThere is a strong increase
in the FTC hazard during months 10-12 of unemplaynd@ration which is not
associated with a similar increase in the permaoentract hazard rate (see the
odds ratios for months 7-9 and months 10-12 in&&Bl). As unemployment
benefit is not controlled on a monthly basis, tmemployment benefit effect
may partly be captured by the baseline hazard nkary individuals the entitle-
ment period for the receipt of unemployment benekpires after having re-
ceived it for 12 months (seer@NER, 1997). This is in line with the hypothesis
that job searchers are more willing to accept FOK ¢ffers once they are not
entitled to unemployment benefit any more. Putedéhtly, if the search subsidy
(unemployment benefit) for good (permanent) jobpires, job searchers are
willing to accept bad (FTC) job offers. Howeveristiionclusion may be too far-
reaching given that the baseline hazard is likelyxdpture a number of unob-
served variables.
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Table 53: Estimation Results of the (Multinomialgistic) Competing Risks
Hazard Rate Model With All Exit States
— Marginal Effects and Relative Risk Ratios

X Exit into Exit into Relative Risk of
FTC PERM entering into
FTC versus
PERM
Marg. eff. “t-i Marg. eff  “t- Odds t-stat
x100 stat” x 100 stat” ratio

Baseline hazard
Month 2 -3 0.153; 0.539 3.39. 2424 8.04f 0.680 -1.91
Month 4 -6 0.168; 0.481 3.01; 1.802 6.15 0.775 -1.20
Month 7-9 0.121; 0.286 1.65 2.225 6.29| 0.584 -2.12
Month 10 — 12 0.086; 0.933 3.88; 2.270 551 0.948 -0.19
Month 13 — 18 0.106; 0544 2.43; 2833 6.57| 0.628 -1.62
Month = 19 0.169; 0.853 3.50; 1.688 4.08/ 1.068 0.22
Age 39.212. -0.129 -0.76. -0.278 -1.09] 0.996 -0.02
Age® / 1,000 17.092 0520 1.100 1.084 1.55| 1.038 0.05
Age®/ 100,000 80.778, -0.067 -1.60, -0.137 -2.23] 0.993 -0.11
No occupational qualification 0.421 -0.317 -2.96. -0.782 -4.73 1.045 0.27
Master craftsman 0.045 -0.127 -0.58 0.311 0.90 0.729 -0.97
University graduate 0.064; 0.487 2.61. 0.538 1.89 1.234 0.95
Female 0.492; -0.019 -0.06; 0.215 0.54] 0.871 -0.35
Disabled 0.117: 0.093 0.54; -0.895 -3.36/ 2.004 2.63
Foreigner 0.365: 0.063 0.44; -0.630 -3.78| 1.527 2.61
Married 0.633: 0.188 0.94: -0.072 -0.25| 1.306 0.95
Married x female 0.311; -0.297 -1.13; -0.121 -0.27| 0.734 -0.80
No partner 0.299; -0.198 -1.10;{ -0.539 -1.96| 1.061 0.22
No partner x female 0.147 0.537 1.65 0.629 1.38 1.249 0.58
Children < 16 0.398: -0.082 -0.56: 0.007 -0.02| 0.903 -0.46
Children x female 0.217; 0.003 0.01; -0.983 -3.51| 1.855 2.06
Prev. job: end of FTC or apprenticeship 0.104; 0.819 3.60: 0.472 1.49 1.625 1.89
Prev. job: end of FTC or appr. x female 0.053: -0.352 -1.86. -0.340 -0.91] 0.725 -0.89
Prev Job: dismissed 0.260; 0.217 1.31; 1.391 541 0.680 -1.74
Prev Job: dismissed x female 0.119. -0.044 -0.19; -0.471 -1.61 1.253 0.70
Out-of-labour-force before 0.196 0.526 1.93; -0.247 -0.59 1936 1.91
Out-of-labour-force before x female 0.128° -0.420 -1.82. -0.716 -1.67| 0.845 -0.39
Training or school before 0.127.  0.449 239 0.414 1.62 1.274 1.06
Duration of prev. unemployment spell 3.300; -0.015 -1.68 -0.018 -1.46] 0.992 -0.62
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... Table 53 continued

X Exit into Exit into Relative Risk of
FTC PERM entering into
FTC versus
PERM
Marg. eff “t-; Marg. eff. “t- odds t-stat
x 100 stat'i x 100 stat” ratio

Prev. employment spell 3-5 months 0.047  0.953 343 0.822 2.27 1.500 1.43
Prev. employment spell 6-8 months 0.055 0.642 253 -0.206 -0.51| 2.002 2.32
Prev. employment spell 9-11 months 0.029 0.282 1.09 2.055 4.44| 0.631 -1.38
Prev. employment spell 12—20 months 0.047. 0.241 1.05 0.874 2.43] 0.875 -0.45
Prev. employment spell = 21 months 0.182 0.199 130 0.756 3.35| 0.870 -0.69
Already a FTC before 0.115 0.403 2.69 -0.280 -1.34| 1.757 3.02
Public sector before 0.102; 0.358 2.25; -0.128 -0.53 1544 2.13
Number of prev. unemployment spells 0.818. -0.057 -0.78 -0.033 -0.28] 0.952 -0.50
Number of prev. unemployment spells® 2.602 0.017 1.90 0.031 2.20 1.003 0.28
Log net household income 7.253. -0.049 -2.65 -0.042 -1.38] 0.965 -1.35
No unemployment benefit 0.449 0.256 2.62 0.874 559 0.857 -1.04
No unemployment assistance 0.808 0.619 5.19 1.690 8.40| 0.744 -1.22
Log regional unemployment rate 2.222 -0.046 -0.28 -1.108 -3.65 1.709 1.88
Spell started in first quarter 0.347 -0.517 -4.46 -0.870 -4.69| 0.845 -0.92
Spell started in second quarter 0.273 -0.454 -3.88 -0.690 -3.77| 0.813 -1.09
Spell started in third quarter 0.209. -0.269 -2.27 -0.270 -1.39| 0.819 -1.07
1992 0.069; 0.044 0.13; 0.310 0.65 0.902 -0.19
1993 0.104; -0.008 -0.00; -0.339 -0.72| 1.203 0.34
1994 0.134, 0.415 0.94, 0.058 0.16] 1.472 0.75
1995 0.135; 0.237 0.58; -0.031 -0.02] 1.312 0.52
1996 0.141; 0.214 0.50; -0.360 -0.78/ 1.549 0.83
1997 0.139; 0.196 0.48; 0.214 0.45| 1.110 0.20
1998 0.116; 0.894 1.71; 0.042 0.16] 2.108 142
1999 0.088; 0.751 1.51, 0.967 1.79] 1.265 0.45
2000 0.048; 1924 293, 3.254 456| 1.209 0.37

Note: X denotes means of explanatory variables. The marginal effects are calculated at the
mean values of continuous variables and for discrete changes of dummy variables from 0 to 1.
The “t-stat” stems from the corresponding coefficients in Table 81 in the Appendix. The odds
ratio is the exponential of the corresponding coefficient defining “exit into permanent contracts”

as base category.

Reference category: men, cohabiting with a partner, vocational training, no children, not dis-
abled, German nationality, previous job quit, never a FTC job before, previous employment spell
1-2 months, not out-of-labour before, not in training or school before, receives unemployment
benefit or assistance, unemployment spell started in fourth quarter, calendar year is 1991, un-

employed for only 1 month.

Source: Own estimations based on the GSOEP (see Table 81 in the Appendix).
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6.3.6 Summary: Fixed-Term Contracts and the Re-Employmenfrob-
abilities of the Unemployed

The empirical findings of the competing risks halzeate model can be summa-
rised as follows. Typical characteristics which édeen found to prolong un-
employment duration in other studies, such as disab, being a foreigner, or
being a mother with young children, do not afféet ETC hazard rate, but have a
negative effect on the permanent contract hazandth&more, the distinction
between types of contracts has allowed to showth®aturation dependence of
the FTC hazard is rather positive (after 13 momthsnemployment), whereas
the duration dependence of the permanent conteaetrtl is rather negative. This
is in line with the hypothesis in Subchapter 6.2t job searchers enter into FTC
jobs after having failed to receive permanent jffiers. Thus FTCs may be ‘en-
try jobs’ for unemployed job searchers with low éoyment chances. However,
it should be kept in mind that the analysis in gsudchapter has not been based
on a comparison with a counterfactual situatioaf th, a world in which FTCs
are not available. Such a counterfactual is noedadle in the period under ob-
servation since all unemployed job searchers ctar @rto FTCs. Put differently,
it is possible that the same workers would entéo pmermanent contracts, if
FTCs were not available. In the same way, it ispussible to infer from the re-
sults anything about the effect of FTCs on durati@pendence of theverall
hazard raté79 Hence, it is not possible to draw the conclusiwat the existence
of FTCs reduces unemployment duration. At most,réselts can be interpreted
as a first hint.

Previous studies have found that having been eragdloy a FTC in the previ-
ous job decreases unemployment duration by inergdbie transition rate from
unemployment to employment (see Section 6.3.2).tfMBeretical interpretation
of these results is either higher on-the-job seahating FTC jobs, or reduced
stigma in comparison to being dismissed from a p@ent job. The distinction
between types of contracts in the hazard rate aisabf this subchapter has re-
vealed that the positive effect on the hazard iatenly statistically significant
for transitions to FTC jobs. Put differently, hagipreviously been employed on
a FTC decreases only the unemployment duratiohasfet individuals who enter
into a FTC again. This seems not to be compatilille the hypothesis of stigma
due to firing costs of permanent contracts as sstgdeby @NzIANI and
PETRONGOLO (2001). This result is more in line with the piains of dual la-
bour market theories, such as the modeVhy DE KLUNDERT (1990), discussed
in Section 6.2.2.

179 This is analysed byU&LL (2000) for Spain using a before-after (the intrtthn of FTCs) approach
within a hazard rate model (see Section 6.3.2).

199



6.4 Effects of Entering into Fixed-Term Contract Jobs:Are Fixed-Term
Contracts Stepping Stones?

6.4.1 Introduction

After having analysed what makes an unemployediegtento a FTC (instead
of a permanent contract), this subchapter evaluatether and to what extent
FTCs serve as stepping stones. The subchapteucsused as follows. The next
section summarises studies estimating the caubadtedf entering into tempo-
rary jobs on future employment opportunities. SwtTti6.4.3 discusses the
econometric approach and particularly how a propgessore matching estima-
tor has to be augmented in order to fit into thpliaption at hand. Section 6.4.5
presents the estimation results of the propensityesand Section 6.4.6 presents
the estimated effects of entering into FTCs onrimployment prospects for
the total sample and different subsamples of watk&rsummary and discussion
is provided in Section 6.4.7.

6.4.2 Previous Studies: Causal Effects of Fixed-Term Condcts on Future
Employment Prospects

Currently, there are only few empirical studiegmipting to identify the causal
effects of entering into FTCs on future employmepportunities of job search-
ers. On the one hand, there are studies evaludtngmployment effects of sub-
sidised temporary employment relationships whiah @iomoted by public em-
ployment offices (see HCHNER et al. 2001; GRFIN, LECHNER and SEIGER,
2002). On the other hand, there are studies amglybe determinants of the du-
ration of unsubsidis€d0 temporary employment relationships (see, e.gELG
and PETRONGOLQ 2003) and the determinants of the transition tteeiolabour
market states (see, e.g.LBA-RAMIREZ, 1998; GeSECKE and GRol3, 2002;
AMUEDO-DORANTES 2000). Although the latter studies may shed lightthe
determinants of a temporary employment relationshipe successful in terms of
the transition to a permanent contract job, theyrat informative with respect to
the question whether it is beneficial for an unesgpt job searcher to take up a
temporary job (in terms of the subsequent employnpeabability). In most
studies there is no comparison with a suitable tiactual to holding a FTC
and thus causal statements are not possible.

To the best of my knowledge, there are only fivedss analysing theausal
effectsof unsubsidised FTC jobs on future employment ojppdties. The study
by BRODATY, CREPON and POUGERE (2001) compares the employment effects
of youth employment programmes with FTCs in Frapgenatching estimators.

180 Here unsubsidised means that temporary jobedractive labour market programmes in the sense
that they are sponsored by the public employméefiteof
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It turns out that FTC jobs are more effective tl@nmployment programmes.
However, the study does not make a comparison eémpioyed who do not par-
ticipate in any programme or who do not enter FRI€s, respectively.

All the other studies apply multivariate hazarenatodels comparing thdirect
transitions from unemployment to permanent corgragth indirect transitions
via a FTC job. Selection on unobservables is takBnaccount by estimating a
simultaneous model for all transitions and allowihg errors terms of the transi-
tions to be correlated. The multivariate hazare egiproaches, such as the one
proposed by ABRING andVAN DEN BERG (2003), have the advantage that the
estimated effect is allowed to vary with the dwatbf the treatment (FTC job).
This may lead to additional insights (seeNVDEN BERG, HOLM, andvAN OURS,
2002): Given an overall positive treatment effean, effect increasing with
elapsed duration of the FTC can be interpretechagdsult of accumulation of
human capital or increasing net-working. If theatreent effect decreases with
elapsed duration of the treatment, this may indieaprevailing stigma effect.

VAN DEN BERG, HOLM, andvAN OURS (2002) analyse a special kind of tempo-
rary job scheme in the Netherlands which is opemfedical students searching
for trainee positions to get work experience. Theggion is if these temporary
jobs help students to get a position as a traineee rquickly. In order to deal
with selection on unobervables, all possible ttamss between the three states
(searching, temporary job, and trainee positioe)samultaneously estimated by
a multivariate duration model. The temporary jolboisnd to help students to get
a trainee position faster. As there is evidenctawour of negative duration de-
pendence of the transition rate from the tempobytthe trainee position, the
overall positve treatment effect is explained bgipee signals for potential em-
ployers and not by human capital accumulation twokking.

The same estimation approach is adopted iy, HEYMA, andvAN DEN BERG
(2004) for the question whether FTCs are steppioges for the unemployed in
the Netherlands. Three destination states (unempay, temporary jobs, per-
manent jobs) are taken into account and all pass$ibhsitions between them are
modelled, again allowing the error terms to be @ated. It again turns out that
FTCs are indeed stepping stones: unemployed fimthgreent positions more
quickly than without the intermediate FTC jobs. it is found that the transi-
tion from a FTC job to regular employment increaséh job tenure, the authors
conclude that the accumulation of human capital #wedincreasing size of the
network may be relevant.

CHALMERS and KaLB (2000) analyse for Australia whether taking upaaual
job (which is a broader definition than a FTC jobjreases the probability of
getting a permanent job. They apply the approac¥isof DEN BERG, HOLM, and
VAN OURS (2002) and find stepping stone effects. The pasiéffect is greater
for men and for less educated. Furthermore, inwitk the studies already men-
tioned, they find that the positive effect is pugly associated with the duration
of the casual job.
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A multivariate hazard rate model is also appliedBDNNAL, FOUGERE and
SERANDON (1997) for unemployed youth in France. It turns thagit entering into
a FTC job increases the probability of holding enpenent contract in the future.

The results of the empirical studies can be sunsedras follows: All studies
using a clear-cut counterfactual (that is, a cdrgroup of untreated) find a step-
ping stone effect. Interestingly, the conclusioattkRTCs lead to a segmented
labour market is found only in studies which do n@ke use of a well-defined
control group as an estimate for the counterfacitahtion.

6.4.3 Econometric Approach

The previous subchapter has analysed the detertaigrthe transition from
unemployment to FTC jobs. These estimates are asedstarting point for the
estimation of the propensity score for the matchesgmator. The question is:
What effect do FTCs have on employment opportuité the former unem-
ployed? This question can be restated: How do nglayment opportunities of
unemployed persons change due to the fact they emteFTCs instead of con-
tinue searching? As discussed in detail in Chapteone can apply matching
methods in order to answer this question. Herepgasity score matching using
a discrete hazard rate model for the estimatioin@fpropensity score is applied.
In the following subsections it is discussed whig ik a reasonable approach.

First of all, it is necessary to carefully defile treatment In this analysis the
treatment is defined d@sansition from unemployment to a FTC jdtence, fur-
ther attributes of the FTC job, such as the dumatibthe contract, the wage, or
the working conditions, are not taken into accouat, many very heterogeneous
jobs are pooled into one treatmé#i.

6.4.3.1 The Counterfactuals of Interest and the Policy Qué®ns

To apply the matching methods, described in Se@&i8rl, to the evaluation of
the effects of FTCs one has to take the followiegtdires of the dataset into ac-
count (see Section 6.3.4 for a description of thmsket used):

(1.) If an unemployed person does not enter into a FECafter a certain unem-
ployment duration, she or he can enter into a FatCin a later month, or in
a following unemployment spell. Thus a person mayction as a potential

181 Note that focusing on previously unemployedviiddials already reduces the heterogeneity in com-
parison to other studies dealing with the effeétBTBCs. Furthermore, also in studies which evaluate
different labour market programmes it is commompadol at least some measures into one category,
since it is, for example, in case of training peogmes impossible to interpret every type and topic
training as a separate treatment. Within an extensf the methodological framework used it would
be possible to differentiate between different typEFTC jobs, for example, between jobs with long
and short FTCs or jobs with low or high skill reeuments (see BCHNER, 2001b for the foundation
of the so-called multiple treatments approach). 3¢ae of the dataset is, however, too small fer th
application of the multiple treatments approach.
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control after a particular duration of unemploymastwell as a treated per-
son at a later point in time.

(2.) The starting date of the treatment is not uniqe, FTC jobs can be entered
in each month between 1991 and 2000.

(3.) The date of the inflow into unemployment is notqug. Hence, not only the
starting date of the treatment differs but alsouhemployment duration be-
fore the treatment.

(4.) There is not only one possible treatment per perbah persons can enter
into FTCs more than once (after becoming unemplaggdn).

(5.) Due to the fact that an unemployed person who hteed into a FTC (and
is therefore a treated person) can become unentlagain, she or he can
also become a control for another treated person.

The implications of these issues are discusseldarstbsequent paragraphs. It is

explained why the application of hazard rate modeisthe estimation of the

propensity score may be a suitable approach.

Definition of the Counterfactual and the ‘Non-Treatment’ State

After having defined the treatment as transitiaanfrunemployment to a FTC
job the question arises what the appropriate colatteial is. Point (1.) and Point
(5.) mentioned above illustrate the necessity eiritaa clear-cut counterfactual.
In general, one can think of two different courdettials linked to the decisions
of job searchers, implying different policy quesso(see the summary in Table
54).182

A first possible job searcher’s decision may bepétwling on the characteris-
tics of the individual and the attributes of thesided job offers) never to enter
into a FTC job. This would imply a non-treatmenbgp of unemployed indi-
viduals who never enter into FTCs. This definitisnn line with the design in
most evaluation studies in which the control greopsists of people who never
participate in the evaluated programme (during geeod under observation).
The correspondingolicy questionis, whether the existence of the institution
‘fixed-term contract’ helps unemployed to find d&algpermanent contract) em-
ployment relationships. This kind of non-treatmeefinition is referred to as
Definition 1 (DEF.1) in the following. Untreated individualscarding to DEF.1
are individuals who never enter into FTCs withie thhole period of time they
are observed in the dataset used.

A second possible behaviour of job searchers, wigamore in line with the
concept of sequential job search discussed in Syveh6.2, may be to enter into
FTCs after having failed to find a permanent casitjab for several months of
unemployment, and when expecting a permanent jédr ainly with a suffi-
ciently low probability. This means that an unteshperson with a particular un-
employment duration can become a treated persanaier point of time in his

182 See IHCKMAN, LALONDE, and $aITH (1999: Subchapter 3.2) for a general discussiothisrissue.
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or her unemployment spell and can therefore beaed person as well as a con-
trol person. &NESI (2004) proposed this definition of non-treatmenthe con-
text of the evaluation of active labour market pplin Sweden. The methodo-
logical problem is that almost every unemployedsperin Sweden participates
in a programme sooner or later, so the non-tredtid&f.1 seems not to be a
reasonable concept. She states that the reas@m fonemployed individual not
to participate in a programme is that she or heftwvasd a job before. Therefore,
the participation decision sequential over timeThis, however, implies that in-
dividuals who have never participated are those waie successful in finding a
(permanent) job before. Non-treatment DEF.1 masretore, bias the estimated
treatment effect towards negative values sincapdicitly conditions on the out-
come variable (seeREDRIKSSONand HHANSSON 2003)183

The idea of a sequential participation decision loarapplied to the evaluation
of the effects of FTCs. Assuming a unique infloviediato unemployment for all
individuals and lettingl, denote the duration of an unemployment spell leeéor
individual exits into a FTC, the underlying queatican be formulated as fol-
lows: Is it beneficial (in terms of future employmepportunities) to enter into a
FTC after a certain duration of unemploymeéentin comparison to continue
searching for a permanent position? Throughout ghischapter, this definition
of the non-treatment state and untreated persanseferred to a®efinition 2
(DEF.2). According to this definition untreated g@mns can be control persons
after a particular unemployment duration as welltr@sated persons in later
months or in a later unemployment sgéf.Hence, the only requirement an un-
employed has to fulfil to be a potential controtqma for a person entering into a
FTC in T, is not to enter into a FTC if<T,. If t >T,, she or he may enter into a
FTC job, or a permanent contract job, or may dropad the labour force. It can
be seen in Table 54 that DEF.2 implies an increasadber of untreated (i.e.,
potential control) unemployment spells in comparism DEF.1.

The obvious drawback of DEF.2 is that it rendeesdbfinition of theATT: It is
not only the effect of entering into a FTC on thed® enter into the FTC, burt
addition the effect of entering into a FTC early (with respto the unemploy-
ment duration) (seel@\ESI, 2004).

183 RREDRIKSSONand HHANSSON(2003: 3) state about non-treatment DEFRy tefining the compari-
son group in this way one is implicitly conditioginn the outcome variable since those who do not
enter in future time periods to a large extent ésinsf those who have had the luck of finding a job
Therefore, the conditional independence assumptfansdo not hold and studies that define the
comparison group in this way will generate estimsateat are biased towards finding negative treat-
ment effects when, in fact, none exist.”

184 A justification can be found inB8KMAN, LALONDE, and $/1ITH (1999: 83): The same individual
may be in both groups if that person is treatedrs time and untreated at another.”
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Table 54: Definitions of the ‘Non-Treatment’ Stated the Counterfactual

Untreated persons Counterfactual of Number of Policy question
interest untreated
DEF.1 | Unemployed who World without FTCs Spells: 1,271 Does the existence of FTC
do never enterinto  for individual i jobs increase the long-term
FTC jobs Persons: 1,041 employment prospects of

those unemployed who
enter into FTCs?

DEF.2 | Unemployed who World without FTC Spells: 1,826 Do unemployed persons
do not enter into jobs up to the unem- taking the first opportunity
FTC jobs, if unem- ployment duration Persons: 1,447 (accepting a FTC job offer)
ployment duration t > T, for individual i enhance their future em-
t<T, ployment prospects in

comparison to those who
continue searching (for
permanent contract jobs)?

Note: The number of untreated refers to spells (and persons) with non-missing explanatory vari-
ables in the estimation of the propensity score during the period 1991-2000 which do not end in
transitions to FTCs.

Unknown Start of ‘Non-Treatment’

A problem in every evaluation study using longinalidata is that important
time varying variables such as the unemploymenatean prior to the treatment
are not defined for the group of untreated indiaidu(see ECHNER 2002 and
HUJER MAURER, and VEELLNER, 1998). The unemployment duration prior to
entering into the treatment (FTC) is by definitian unobserved counterfactual
for untreated individual$85 Thus it is not possible to simply include thisiahate
in the propensity score equation (se&Ngsi, 2004 and ECHNER 2002).

Estimating the propensity score by a hazard ratdeinis a simple solution to
this problem. The hazard rate can be interpretédeagansition probability from
unemployment to the treatment, conditional on hgnstayed unemployed for a
number of monthsT,.186 Hence, by matching on the predicted hazard rae al
the differences in the unemployment duration betwieated and controls are
balanced.

185 Let Ty denote the hypothetical unemployment durationrolatreated individuail before entering

into the treatment. Obviously, the counterfactu@lg, C;=0) and Ty, Ci=1) are not observable.
186 To the best of my knowledge, there are only papers estimating the propensity score by a hazard

rate model (seelSNESI, 2004 as well as BODATY, CREPON and PUGERE 2001). To be exact,
SIANESI (2004) estimates for every period a probit condai on having reached an unemployment
duration, which corresponds to the periot@ihis approach is equivalent to a discrete hazardieho
with all the estimated parameters allowed to beation-specifi¢ SIANESI (2004: 17).
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Repeated Treatments (Transitions from Unemploymento FTCs)

As mentioned in point (4.) above, a person mayreinte a FTC more than
onceld7 In the analyses it is not considered whether atrirent is the person’s
first one or not. A repeated treatment is integuteds if the person had never en-
tered into a FTC job from unemployment before. Ateraative approach is to
model repeated participation explicitly and to ailthe repeated participation to
have a different effed@s

Since repeated transitions from unemployment to$-axe rare events, it is not
possible to perform separate analyses for repeagadments. There are 349
treatments (transitions to FTCs) observed in thasdd. 295 of them are by per-
sons who enter into a FTC only once, 25 personsréntice, and one person
takes up four FTCs.

A second alternative approach, which seems to bermmn practice, is to focus
on the first treatment and to exclude a repeatatrirent from the analysis or to
include only those individuals who participate omlgce. This, however, may
induce a selection bias since ‘unsuccessful’ FTi83 jon terms of repeated tran-
sitions from unemployment to FTCs and vice versa)systematically excluded.
A similar line of argument applies to the untreatesing only the first unem-
ployment spell leads to sample selection towartieva average’ controls (see
HAM and LALONDE, 1996: 184).

Illustration of the Non-Treatment Definitions

Table 55 depicts examples illustrating the consitiens of the previous para-
graphs. A monthly time scale, corresponding to acge calendar time, is as-
sumedts9

Person 1 becomes unemployedl ih month 2, after having been employed in
period 1 €). In month 7 the person is treated, (i.e., she or he enters into a
FTC2190 The person is employed (without taking the typeconftract into ac-
count) until month 13 and becomes unemployed aigamonth 14. In month 17
she or he enters into a FTC again, i.e., she g treated. As stated in the previ-
ous paragraph, a person can be part of the treafinaump more than ondél

Person 2 is not in the sample (or the survey, cs@dy) until month 6, when
she or he is employed. After having been unempldgedwo months she or he

187 This is called ‘dynamic treatments’ in therkiieire. Dynamic treatments are addressedeibHNER
and MQUEL (2002).

188 This is done, for example, byEBGEMANN, FITZENBERGER and SPECKESSER(2004) for labour mar-
ket programmes in East Germany.

189 For example, month 1 may be January 1991.

190 Remember that treatment is definedeatering intoa FTC from unemployment but nbeing em-
ployedon a FTC.

191 The person is then considered as another pefris implies that it is equivalent for the anadys
whether one observes two unemployed persons whicih enter into a FTC once or whether one ob-
serves one person who enters into FTCs twice (aéterg unemployed again).
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enters into a FTC in month 9. Person 2 pogentialmember of the control group
for the first treatment of person 1, assuming nmeatment DEF.2. The estimated
propensity scores may, however, be too differemtesthe unemployment dura-
tions of both persons are very different in month 7

Person 3 is a potential control person for the fresatment of person 1. She or
he can be used as an untreated person in termstbfdefinitions of non-
treatment since she or he never enters into a Firally, person 4 is a potential
control group member for the second treatment tdqel if DEF.2 is applied.

Table 55: Definition of Treated and Untreated Indiizals

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Person 1 E U U U U U T E E E E E E U U u T E E E

Person 2 O O ] O o E U U T E E E E E E E E E E E

Person 3 E U U U U U U P E E E E E E E E E E E E

Person 4 E E E U u u u u P E E E E U U U U U T E

Note: E = employed; U = unemployed ; T = entering into a FTC (treatment); P = entering into a
permanent contract; CF missing observation.

6.4.3.2 Implementation of the Propensity Score Matching Esiator

The main modification of the standard propensityreanatching approach is to
estimate the propensity score by a discrete tinzardarate model. Thus treated
and untreated individuals are matched on the hafsibe predicted transition
probabilities from unemployment to FTCs, conditiboa having stayed unem-
ployed for a certain number of month3

& (fx(9)=Pr(T=tC=1X(},T= ).
The notation corresponds to the one introducecerti@ 6.3.3. In order to keep
the notation simple, the propensity score is adaimoted bye.

The propensity score is estimated by a simple fmgmodel (without control-
ling for unobserved heterogeneity). The probabitifyeaving unemployment is
estimated separately for the transition to FTCgpkey the other exit states as
right-censored at the time of completion (see $ac6.3.3). Variables which
have no statistically significant effects on theCFflazard rate are excluded from
the equation. Remember that BA requires the vectoX to contain all the vari-
ables that are thought to simultaneously influgpexicipation and outcome (see
Section 3.3.1). Additionally to matching on the imstted propensity score
(which is the predicted hazard rate for every imimal), it is imposed that indi-
viduals are matched only within the sacaendarmonthz, ensuring that treated

192 Further discussions on this approach can bedféu SANESI (2004) as well as REDRIKSSONand
JOHANSSON(2003).
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and controls face the same economic environmemcéjevery singlecontrol
person is in exactly the same calendar month asthleis corresponding treated
person, andn averagetreated and control persons have a very similamin
ployment duration, given that the matching estimaaances out differences in
the baseline hazard (unemployment duration). InfeéHewing, some further is-
sues are discussed in detail.

As discussed in Section 6.3.4, it is likely thainitions to FTCs are systemati-
cally underrepresented in comparison to the pojmasince FTC employment
spells are more often short-term and therefore rikeg/ to be not defined. This
may be interpreted ahoice-based samplingn general, the problem of choice-
based sampling occurs, if in the data used theghibty of sampling a treated
individual does not correspond to the populatioobpbility that an individual is
a treated. What does choice-based sampling implgrapensity score matching
estimation? If there is choice-based sampling, isi@re required to estimate
the propensity score consistently and thus the ataeect (see &ITH and
TobD, 2003). When the weights are unknown it can bevshthat propensity
score matching methods can still be applied bystaming the estimated pro-
pensity score to odds ratiose/(1-€) or log odds ratios, respectively, and by
matching on these inste&éR In case ofNN-matching choice-based sampling
does not seem to be a severe problem: It does atiemwhether matching is
performed on the odds ratio or on the propensityescbecause the ranking of
the observations is the same and therefore the saighbours are selected (see
SMITH and Tobb, 2003)194 However, for methods using the absolute distance
between observations, such as kernel-based majchdaes matter.

The relevance of theommon support conditiolor matching estimators is ex-
tensively discussed in Section 3.3.1. In this chigghe common support condi-
tion is imposed for every single calendar montkn concrete terms, for every
month between 1991 and 2000 it is checked whetleretis an overlap in the
distribution of the estimated propensity scorerefted and untreated persons.
Following HECKMAN, ICHIMURA, and ToDpD (1997), treated persons outside the
range of the distribution of the propensity scofeuntreated persons are ex-
cluded. Furthermore, the caliper is an additionglraach to impose common
support.

The estimation ostandard errorsof the ATT is discussed in detail in Section
3.3.1. Following [ECHNER (2002) as well as BbER CALIENDO, and THOMSEN
(2003), the standard errors are calculated using ) in Section 3.3.1 since a
bootstrapping approach turns out to be infeasibie th the calculation time.

193 Ignoring choice-based sampling in the estimatibthe propensity score is consistent since thiso
ratio estimated using the incorrect weights (ommights, respectively) is a scalar multiple of thee
odds ratio, which is itself a monotonic transforimatof the propensity score.

194 Any transformation of the propensity score Whiceserves the order of the observations does not
affect consistency of thdN-matching estimator (seeeCHNER 1998).
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Since matchingvith replacemenis applied95, the number of times an untreated
person is used as a control is taken into accoutiitd calculation of the standard
errors.

Anticipatory effectsare discussed in context of the before-after edtmin
Subchapter 3.4. However, it is also relevant ferdhse that the propensity score
is estimated by a hazard rate model, i.e., thesitian rates to FTCs (or other
jobs) may be affected by anticipatory effects. $@&veonths before the actual
transition occurs many job searchers know that thiélytake up a job soon and
some may already have signed the employment con#aticipatory effects
lead, ceteris paribus, to reduced FTC hazard dugag the months before the
transition occurs. Thus it is likely that contradrpons with too low estimated
propensity scores are matched. For example, ifamseimes that persons with
higher FTC hazard rates are those with more fawmereharacteristics (causing
better employment opportunities), the estimateeatfbf FTCs (on future em-
ployment opportunities) is biased upwards, sineegitoup of control persons has
less favourable characteristics on average. Sihee tteatment affects pre-
treatment variables, th@lA is violated.

There is no clear-cut solution to this problem. @traightforward but arbitrary
approach is to match treated and untreated persotise basis of the estimated
propensity score not by the month of transitiort, smme months earliép$ Al-
though | could not find any evidence for a declim¢he employment probability
before the treatment, | try to avoid the violatminthe CIA by assuming that an-
ticipatory effects do not start earlier than twontis before the transition to the
FTCs. Thus treated and control persons are mattwedmonths before the
treatment occurs. If anticipatory effects are gfrand start earlier, this is obvi-
ously only an incomplete solution to the problenowdver, the results turn out
to be quite robust with respect to different speatfons concerning the month of
matching.

What does th&6&UTVA(see Section 3.2.5) imply for the analysis at Raimte
fact that some individuals enter into FTCs must afféct the labour market
situation of those individuals who do not so. Fearaple, if entering into FTCs
increases the individuals’ labour market chandeis, $hould not be at the ex-
pense of those who do not enter into FTCs. Howehies exactly corresponds to
the predictions of the matching model bp®ERI (1999), presented in Section
4.2.4: Re-employment probabilities of the unemptbyee reduced, since they
have to compete with FTC workers on existing vammcFurthermore, the
whole range of possibilities of how permanent cacttjobs are substituted by
FTC jobs and the impacts on wage formation aretakén into account (see
Subchapter 4.2 and Section 5.2.2).

195 Matching with replacement means that an urgdepérson can be used as a control for more than on
treated person (see in Section 3.3.1).
196 This approach is in line with interpretatioreoticipatory effects as an earlier start of tleatment.
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Thus it is conceivable that a positive effect fartwipants estimated at the mi-
croeconomic level is based solely on redistribubdremployment chances be-
tween treated and untreated individuals. Whilesiguite obvious that indirect
and general equilibrium effects are relevant, ianmsbiguous in which direction
they affect the results from a macroeconomic poiiew.

6.4.4 Definition of the Outcome Variables

An overview of the outcome variables used in thalysis can be found in
Table 56. The first and probably most importantoute is the future probability
of being employed on a permanent contract. Sineetytpe of contract is only
observed at the time of interview in the raw da&e(Section 6.3.4), this outcome
variable is measured annually. Thus the estimAfEOis themean difference in
the probability of being employed on a permanemitiaxt between the treated
and control group in the year following the nexhe year of the interview fol-
lowing the transition is not taken into accountdaese it is exactly the informa-
tion which is used to define the start of the emiplent spell as a FTC job or a
permanent contract job in many cases. A furtheblpra arises due to the fact
that the question whether the present employmemtract is temporary or per-
manent is not available for all waves of the pastaty. Until 1995 only those
persons were asked about the type of their contaat reported job changes.
From 1995 onwards all necessary information islalsbg. This is not a problem
for the identification of transitions to FTCs orrp@nent contracts, that is, the
estimation of the propensity score. It implies, boer, that the first outcome
variable is only measured from 1996 until 2001léast one year after the transi-
tion to the FTC).

The second outcome measure is derived from thehiyoohdlendar. The effect
is the difference in the employment probability viee¢n treated and controls
within each of the 36 months ensuing the treatmdonthly data are only avail-
able until December 2000 (the monthly informatisrcollected retrospectively)
so that the monthly outcome variables are onlylalbb up to this date. Em-
ployment is now broadly defined as FTC and permaoentract employment as
well as self-employment but not as training on4thie- The third outcome vari-
able is again derived from the monthly calendare €ffect is the difference in
the probability of registered unemployment betweeated and controls within
each of the 36 months following the treatment. Tdwth outcome variable is
the probability of being out-of-labour-force. Filyalthe fifth outcome variable is
the probability of being employed on a FTC in tlearyfollowing the next. Note
that this is an annually measured variable companaiih Outcome 1. Further-
more, Outcome 5 is not defined for non-treatmenfFDEsince DEF.1 requires
that untreated individuals never enter into a FHI&, the mean Outcome 5 of the
untreated is fixed at zero.
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Table 56: Definition of the Outcome Variables

Outcome 1 Probability of being employed on a permanent contract in the year follow-
1996-2001 ing the next, collected at the interview months.

annually

Outcome 2

Probability of employment (all types of contracts apart from training-on-
1991-2000  the-job) within each of the following 36 months after the treatment.
monthly
Outcome 3 propability of (registered) unemployment within each of the following 36
1991-2000 months after the treatment.

monthly
Outcome 4 propapility of being out-of-labour-force (including school and university)

1991-2000 within each of the following 36 months after the treatment.
monthly

Outcome 5 Probability of being employed on a FTC in the year following the next,

1996-2001 collected at the interview months (DEF.2 only).
annually

A potential problem arises due to the fact thataheome variables are not ob-
servable for all 36 months after the transitionE1&€s. Some persons do not an-
swer all questions (item non-response) and othexs dut from the whole sur-
vey (sample attrition). For the outcome variablamgle attrition is particularly
important. Generally, there are two approachestd dith this problem. Either,
one uses only the balanced panel, i.e., one exxlallipersons with incomplete
information in the outcome variables, or one udes\ailable information and
accepts a decreasing number of observations wireasing time-lag to the
month of treatment (unbalanced pariél).

Using the first approach, one has to assume thettsm into the sample (the
balanced panel) is random, i.e., the sample sfiitegsents the underlying popula-
tion. For the second approach, one has to assuwamhéhin probability of missing
values in the outcome variables are the same #rtidated and the control
group, i.e., the matching estimator balances tfierdnces. This is unlikely if the
probability of missing outcomes does not dependhmn covariates which are
included in the propensity score estimation.

In order to get an impression of the problem ofsmig values, a variable for
the unbalanced panel is defined, including the remd§ months with missing
values during the following 36 months. Using thened&\N-matching procedure
as for the second outcome variable it is checkeelthdr there are differences in
the number of missing observations in the treatetimatched control sample. It
turns out that there is a mean difference whiclhasyever, not statistically sig-
nificant at the 10% level. The average number afsmig months is 8.9 in the

197 A further approach to deal with right-censoriago estimate a hazard rate model on the matched
samples (see BLYJER, MAURER, and V\ELLNER, 1998).
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treated sample and 8.3 in the control sample. Dhesponding-statistic of 0.59
indicates that the difference is not statisticalignificantly different from zero.
One can conclude that there is sample attritiohnbustrong evidence in favour
of induced sample selection bias. Thus the unbathpanel approach is pursued
since the bias generated by simply dropping inceteptiata may be worse than
the bias due to a declining number of observatwitis an increasing time-lag to
the treatment. Furthermore, using the unbalancedlmnsures a sufficient sam-
ple size.

6.4.5 Estimation Results of the Propensity Score EquatiofDiscrete Haz-
ard Rate Model)

Is it plausible to assume tiI@&A to be fulfilled? Of course, it seems unrealistic
to assume that all variables simultaneously affigcthe FTC hazard and out-
come variables are included in the propensity sddesertheless, one may argue
again that the variables relating to the indivigugrevious labour market ex-
periences may capture unobserved characteristiadheofunemployed. Hence,
again it is assumed that by balancing differennes variables which are likely
to be correlated with unobservables, also diffeesnio unobservables are bal-
anced.

The criterion finally used to find a specificatiof the propensity score is the
pre-program test, i.e., the ability of the approashbalance out pre-treatment
differences in the outcome variables (see Subch&d¢. The results of the pro-
pensity score estimation are depicted in TableSiice the results are basically
the same as the results in Section 6.3.5, theg@rdiscussed any further.
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Table 57: Logistic Hazard Rate Model (Propensitgr8dEstimation)

Transition to FTC

Coeff. t-stat.

Baseline hazard
Month 2-3 0.475 2.82
Month 4-6 0.429 2.46
Month 7-9 0.231 1.08
Month 10-12 0.710 3.20
Month 13-18 0.420 1.74
Month = 19 0.691 3.00
Age -0.188 -0.92
Age® / 1.000 0.730 1.29
Age®/100.000 -0.090 -1.80
No occupational qualification -0.329 -2.51
Master craftsman -0.165 -0.58
University graduate 0.460 2.59
Female 0.294 161
Married 0.327 2.01
Married x female -0.698 -3.06
Prev job: end of FTC or Apprenticeship 0.554 2.97
Prev job: end of FTC or Apprenticeship x female -0.457 -1.69
Out-of-labour-force before 0.612 2.28
Out-of-labour-force before x female -0.725 -2.16
Training or school before 0.445 2.38
Duration of prev. unemployment spell -0.016 -1.54
Prev. employment spell 3-5 months 0.763 3.31
Prev. employment spell 6—8 months 0.596 2.56
Prev. employment spell 9—-11 months 0.300 1.03
Prev. employment spell 12—20 months 0.291 1.16
Prev. employment spell = 21 months 0.247 1.41
Already a FTC before 0.495 3.38
Public sector before 0.393 2.48
Number of prev. unemployment spells -0.048 -0.59
Number of prev. unemployment spells2 0.015 1.48
Log net household income -0.058 -2.71
No unemployment benefit 0.281 2.31
No unemployment assistance 0.935 4.93
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Table 57 continued...

Coeff. t-stat.
Log regional unemployment rate 0.117 0.57
Spell started in first quarter -0.684 -4.48
Spell started in second quarter -0.645 -4.01
Spell started in third quarter -0.402 -2.58
Constant -3.523 -1.46
Numb. of Spells 349
Numb. of Persons 321
Numb. of Observations (person months) 23,151
Log-likelihood -1645.004
X* (37) 330.62

Notes: See Table 53.
Sources: Own estimations based on the GSOEP.

6.4.6 Estimation Results of the Matching Estimator

For both definitions of untreated individuals (DEFRand DEF.2), simpl&N-
matching (with caliper) is performed (see Box198.The command ‘psmatch’
implemented by BNESI (2001) in STATA 7.0 is used in a modified form, iatn
imposes the common support condition for everyrade month and which al-
lows the propensity score to be estimated by arbamte model. Following
LECHNER (1998), not the estimated probability but the dinendex is predicted.
The caliper is chosen by considering the tradebefiveen reducing the bias, on
the one hand, and minimising the loss of (treatddervations, on the other. The
caliper is set in most cases4=0.03, which turned out to be a reasonable com-
promise.

In Subsection 6.4.6.2 the mean effects are repowbde Subsection 6.4.6.3
presents the effects for subgroups of individu@lse next subsection presents
some evidence on the matching quality.

198 Furthermore, several kernel-based matchingnatirs have been checked (see Section 3.3.1 and
Subchapter 5.5). It turns out, thélN-matching seems to be more suitable than differgrgs of ker-
nel-based matching procedures for generating apptepcontrol groups in the sense of a pre-
program test (see Subchapter 3.5). Therefore,abdts of the kernel-based estimators are not pre-
sented and discussed as they do not lead to afityoaddlinsights.
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Box 4: Implementation of the Propensity Score MatgtEstimation

Step 1 Estimate a discrete (logistic) hazard rate model for the transition from unem-
ployment to FTCs (independent competing risks) by maximum likelihood. In-
clude all covariates X and a non-parametric (piece-wise constant) specification
for the baseline hazard.

Step 2 | Predict the propensity score
o= Pr(Tk =t,C=1X(9),T2 t) for every individual,
with T denoting the duration of the unemployment spell and k the number of
the unemployment spell of the individual.

Step 3 For non-treatment DEF.1: Exclude individuals from the pool of untreated per-
sons who are treated at any time during the period under observation.

Step 4 Impose common support for every month: Drop observations outside the sup-
port and the caliper.

Step5 @ NN-Matching: For every calendar month z, match the untreated person j with
the closest propensity score Hq - q” to each treated person i, 2 months be-
fore the actual transition to FTC occurs. Untreated person j can be used as a
control more than once (with replacement).

Step 6 | The ATT is the difference in the (weighted) mean outcomes of both groups.

6.4.6.1 Matching Quality

As mentioned above, tmmon support conditioequires that for every un-
employed individual entering into a FTC a suffidlgrsimilar untreated person
in terms of the predicted propensity score showdatailablefor each single
month The latter is necessary since matching is cagbtl on the same calen-
dar month, i.e., treated and control persons atelrad only within the same cal-
endar month. If there is no sufficiently similartrgated person available for a
treated person, she or he cannot be used in thgsanand is excluded. Unfortu-
nately, this procedure leads to a significant lafssbservations (see Table 58). A
further substantial reduction of observations result of imposing the untreated
to be within the caliper. As expected, less obd@ma are lost in case of DEF.2.
The difference of the samples of DEF.1 and DEF gligs that a comparison of
the effects with regard to the untreated definii®possibly not meaningful (see

Section 3.3.1 for a discussion).
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Table 58: Loss of Treated Observations due to Com&wpport Requirement
and Lack of Similar Untreated Within the CalipBiN-Matching, Outcome 2)

Number of treatments (transitions to FTCs) DEF.1 DEF.2
Before matching 349 349
Within common support 304 339
Within the caliper (after NN- matching) 239 282

Table 59: Means of Important Pre-Treatment Varsit@ Before and After
NN-Matching (DEF.1)

Before matching After matching

X % et S0l X X ew SE

%" %"
Propensity score -3.695 -5.055 0.000 13247 | -3.998 -3.998 0.994 0.04
Dur. of unemployment (baseline) 8.799 12.392 0.000 32.02 9.703 10.226 0.598 4.66
Female 0.453 0.512 0.028 11.92 | 0477 0.498 0.648 4.19
Married 0.507 0.668 0.000 33.08 | 0519 0.523 0.927 0.86
Married x female 0.206 0.335 0.000 29.36 0.222 0.238 0.665 3.80
Age 32.673 41650 0.000 76.53 | 32.979 32971  0.993 0.07

Prev. job: end of FTC or appren- 0.244 0.055 0.000 54.67 0.172 0.134 0.253 10.94
ticeship

Prev. job: end of FTC or appren- 0.097 0.033 0.000 26.35 0.092 0.075 0.510 6.83
ticeship x female

Dur. of previous unempl. spell 2.739 3.207 0.310 6.30 3.285 2.707 0.367 7.78
Dur. of previous empl. spell 13.146 16.579  0.091 10.43 | 13431 15489  0.473 6.25
Out-of-labour-force before 0.129 0.225 0.000 2542 | 0.146 0.197 0.146 13.25
Training or school before 0.192 0.115 0.000 21.49 0.176 0.205 0.416 8.17
Public service before 0.206 0.073 0.000 3889 | 0.172 0.106 0.018 19.42
University degree 0.163 0.042 0.000 40.83 | 0.084 0.059 0.287 8.44
No occupational qualification 0.301 0.439 0.000 28.84 0.360 0.377 0.705 3.50
Log household net income 6.793 7.302 0.000 20.48 7.008 6.939 0.765 2.77
No unemployment benefit 0476  0.439 0.175 730 | 0.444 0531 0.055 17.64
No unemployment assistance 0.883 0.815 0.001 18.87 0.849 0.870 0.511 5.86
Log unemployment rate 2.256 2.205 0.006 18.82 2.257 2.236 0.318 7.99
Number of observations 349 16,120 239 239

Note: The 16,120 observations in the untreated group before matching correspond to 1,271
spells and 1,041 individuals. *Two-sample t-test with unequal variance: Ho: X, —%,=0. ®Stan-

dardised difference defined as |X —70|/(\/(Var1(xl)+Va5( %))/2) with x denoting the re-

spective conditioning variable.
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Table 60: Means of Important Pre-Treatment Varsij¢ Before and After
NN-Matching (DEF.2)

Before matching After matching
LvZ < -val® std. LvZ EvZ -val® std.
X % P diff. X % P diff.
%" %"
Propensity score -3.695  -4.759 0.000 103.08 | -3.871 -3.871 0.990 0.07

Dur. of unemployment (baseline) 8.799 11.301 0.001 23.40 9.521 9.007 0.547 4.81

Female 0.453 0.493 0.139 8.00 0.475 0.464 0.801 2.13
Married 0.507 0.636 0.000 26.20 0.521 0.535 0.736 2.89
Married x female 0.206 0.313 0.000 24.48 0.223 0.238 0.690 3.26
Age 32.673 39.33 0.000 57.93 32.69 32.31 0.636 3.33

Prev. job: end of FTC or appren- 0.244 0.101 0.000 38.25 0.199 0.213 0.678 3.82
ticeship

Prev. job: end of FTC or appren- 0.097 0.052 0.002 17.24 0.089 0.106 0.489 6.75
ticeship x female

Dur. of previous unempl. spell 2.739 3.313 0.188 8.01 3.089 3.145 0.923 0.79
Dur. of previous empl. spell 13.146 15.77 0.168 8.32 12.73 15.53 0.259 8.89
Out-of-labour-force before 0.129  0.198 0.001 18.80 | 0.142  0.138  0.904 0.96
Training or school before 0.192 0.126 0.002 18.08 0.181 0.184 0.913 0.97
Public service before 0.206 0.100 0.000 29.71 | 0.159 0.198 0.228 10.94
University degree 0.163 0.062 0.000 3245 | 0.110 0.092 0.486 5.66
No occupational qualification 0.301 0.423 0.000 25.56 0.344 0.351 0.860 1.49
Log household net income 6.793 7.264 0.001 18.98 7.033 6.919 0.590 4.60
No unemployment benefit 0.476  0.449 0.318 537 | 0.482 0489 0.867 1.42
No unemployment assistance 0.883 0.806 0.003 21.22 0.862 0.858 0.904 0.98
Log unemployment rate 2.256 2.222 0.020 12.76 2.273 2.275 0.907 0.97
Number of observations 349 22,743 282 282

Note: The 22,743 observations in the untreated group before matching correspond to 1,826
unemployment spells and 1,447 individuals. *Two-sample t-test as defined in the note of
Table 59. "Standardised differences as defined in the note of Table 59.

Does theNN-matching estimator balance pre-treatment diffeesna observ-
able variablex between the group of treated and the control gajumtreated?
To what extent is the balancing property of theppreity score matching esti-
mator fulfilled299 In order to answer this question some statistiespaesented
in detail. Means of pre-treatment variables of tedax, and untreated workers
%,, as well as the matched FTCs and controls arectepin Table 59 (for
DEF.1) and Table 60 (for DEF.2)tests indicate that the differences in the
means of nearly all conditioning variablgsare not significantly different from
zero in the matched sample, while there are impbdéferences before match-
ing. This is also confirmed by the observation thatstandardised differences of
nearly all variables decline.

199 See Subchapter 5.6 for a discussion of thenbialg property of the propensity score.
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Differences between Table 59 (for DEF.1) and T&@l€for DEF.2) are also of
interest: It turns out that pre-treatment diffeemare balanced better in case of
DEF.2. The obvious reason is that there are motengial control individuals
available in case of DEF.2. Another reason mayhbeuntreated persons accord-
ing to DEF.1 differ more from the treated sinceytli® never participate. This
hypothesis is in line with the finding that stardlaed differencebefore match-
ing are larger in Table 59 (for DEF.1) than in Talle(fdor DEF.2).

Another important finding from Table 59 (for DEF.which is worthwhile to
be mentioned is the fact that the sample of treatdviduals after matching
seems to be different from treated before matchiitly respect to the mean of its
X variables. This is an unattractive implicationtloé common support condition
(see Section 3.3.1).

As discussed in Subchapter 3.5, the pre-prograhctesists ot-tests on the
differences in the outcome variables between tbemof treated and the group
of control persondeforethe treatment (the transition to the FTC). Thitested
up to 24 months before the treatment for the mgnthkasured outcome vari-
ables, and up to 3 years for the annually measauwtzbme variables. The results
are depicted in the following subsection.

6.4.6.2 Mean Effects of Fixed-Term Contracts

In this subsection, the estimat@d Ts for all outcome variables and for both
definitions of non-treatment are reported. Firstatlf effects on the monthly
measured outcome variables (2, 3, and 4) are disduSince it turns out that the
estimatedATTs under DEF.1 and DEF.2 differ less than expedtedoes not
seem to be necessary to consider the fact thatDteRders the definition of the
ATTwhen interpreting the results (see Subsectior3a).

Outcome 2 — Employment Probability (1991-2000)

Figure 7 (DEF.1) and Figure 8 (DEF.2) present tifier@nces in employment
probabilities between treated and control persoctuding a 95% confidence
interval. Note that employment includes permanemtract jobs and FTC jobs,
but excludes training. Zero on the time axis regmés the month in which the
treatment occurs, i.e., the transition from unemmient to a FTC job.

The fact that the confidence intervals overlapahscissas before the treatment
(-24 up to -3 months) indicates that the pre-trestndifferences in the employ-
ment probabilities are not statistically signifitaHence, the matching approach
balances pre-treatment differences in the employs&atus to a large extent
(pre-program test). Similar to the result foundha previous subsection, the per-
formance of the matching estimator seems to batbfigpetter in case of DEF.2.

The figures for both definitions suggest that @ntgtinto FTC jobs increases
the employment probability for up to 36 months iaftee transition. Of course, it
is not surprising that there is a positixd@T in the first months after the treat-
ment. The result that there is still a significgrbsitive effect between 24 up 36
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months seems to be more relevant, given that mbSsFRre not longer than 24
months (see Subchapters 2.3 and 5.4). The sinekaf the results in Figure 7
(DEF.1) and Figure 8 (DEF.2) are surprising, gitlea dissimilarity of the con-
cepts. The effects in case of DEF.2 seem to bétkfignore positive. To which
extent the estimated positive employment effediased on FTC or permanent
contract jobs is assessed in a subsequent paragraph

Figure 7: Employment Effects — DEF.1
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Outcome 3 — Unemployment Probability (1991-2000)

Again, it can be seen in Figure 9 and Figure 10tthere are almost no signifi-
cant differences in the pre-treatment probabilitEbeing registered unemployed
in the matched samples for both non-treatment dieins. It seems to be puzz-
ling that approximately 17 months after the traasithere are no significantly
negative effects on the unemployment probabilitynaore, while Figure 7 and
Figure 8 indicate that there are positive employinediects. The explanation ob-
viously has to be found in the effects on the pbiliig of being out-of-labour-
force (see next paragraph).

Figure 9: Unemployment Effects — DEF.1
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Outcome 4 — Probability of Being Out-of-Labour-Fore (1991-2000)

As Figure 11 and Figure 12 indicate, entering mt6TC reduces the probabil-
ity of being out-of-labour-force within the ensui§ months. Therefore, one can
conclude that the positive employment effect (Onte@®) is not accompanied by
a lower probability of registered unemploymenthe tong-run, but by a reduced
probability of being-out-of labour-force. This efteis likely to be driven by
women, younger or elderly workers. FTCs may sudabgde used by people
(re-)entering the labour mark&® If they become unemployed after the expira-
tion of the contract, they are more strongly attacko the labour market since
they have qualified for unemployment compensatiwth lzave possibly enhanced
their employment prospects (through human capitastments), which reduces
the probability of leaving the labour force. Théeet seems to be larger in case
of DEF.1. However, the differences between DEF.d BEF.2 are not statisti-
cally significant.

Figure 11: Out-of-labour-force Effect — DEF.1
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200 A result in Subchapter 6.3 is that unemployddgearchers who were previously out of labouregorc
have a higher relative probability of entering iffBCs instead of entering into permanent contracts.
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Figure 12: Out-of-Labour-Force Effect — DEF.2

0.1

Out-of-labour-force probability

— Effect
95 % Significance

-0.2 —

-0.3

Months before and after treatment

Outcome 1 — Probability of Holding a Permanent Contact (1996-2001)

So far, it has only been revealed that enteringhftmemployment into a FTC
increases theverall employment probability in the future without tagirthe
type of employment contract into account. Now thesjion must be answered to
what extent this higher future employment probabdonsists of permanent con-
tract jobs. The estimatedlT T on the probability of holding a permanent contract
for non-treatment DEF.1 is depicted in Table 61e Tinst column of Table 61
depicts the development of the probability of hofgia permanent contract of
treated individuals before and after entering mtBTC. It indicates that almost
45% of all employed individuals entering into a Fii@d a permanent contract 2
years later.

The estimatedATTs beforethe treatment (year -3 until year -1) indicatet tha
even after matching there are some pre-treatmépteices in the probability of
holding a permanent contract between the treatedtla control group, which
are, however, not statistically significant.

Up to 3 yearsfter the transition to a FTC, the formerly unemployaise their
chances of holding a permanent contract. But dmypositive effect of 11 per-
centage points 3 years after entering into the iST€atistically significant. The
effect 4 years after the transition is reported shduld be interpreted with high-
est caution due to the substantial loss of obsienat
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Table 61: Probability of Being Employed on a PeramrContract — DEF.1

All persons
Year Mean treated Mean control ATT t-stat Pairs
-3 0.439 0.426 0.012 0.156 82
-2 0.333 0.433 -0.100 -1.574 120
-1 0.194 0.250 -0.056 -1.199 160
+2 0.448 0.437 0.011 0.214 174
+3 0.578 0.468 0.110 1.926 154
+4 0.575 0.500 0.075 1.090 106

Note: W =0.03.

In Table 62 the estimated effects based on DE 2egorted. Again, there are
some minor pre-treatment differences in the prdivalof holding a permanent
contract, which are, however, smaller than in asBEF.1. The effect is now
more clear-cut: After 3 years 59.7% of all unempldywho had entered into
FTCs hold permanent contracts. Only 43.5% of uneygal who had not entered
into FTCs in a certain month (but possibly lates)dhpermanent contracts. The
difference ATT) of 16.1 percentage points is highly significahiears after tak-
ing up a FTC job, the effect is still significanthpsitive at the 5% level.

Table 62: Probability of Being Employed on a PeramrContract — DEF.2

All persons
Year Mean treated Mean control ATT t-stat Pairs
-3 0.377 0.349 0.028 0.424 106
-2 0.312 0.347 -0.035 -0.619 144
-1 0.194 0.246 -0.052 -1.230 191
+2 0.441 0.412 0.028 0.587 211
+3 0.597 0.435 0.161 3.119 186
+4 0.603 0.481 0.122 1.976 131

Note: W =0.03.

Outcome 5 — Probability of Being Employed on a FT§1996—-2001)

Outcome 5 (the probability of holding a FTC) is theunterpart to Out-
come 1201 The matching procedure is able to balance outreegment differ-
ences in the outcome variable to a large exteet Table 63). It can be seen that
entering into a FTC not only increases the proligbdf holding a permanent
contract in the future, but also to hold a FTC agai

Note that in the third and fourth year after treatment the effect on the prob-
ability of holding a permanent contract (Table &higher than the probability

201 Remember that Outcome 5 is only defined foraate¢d DEF.2 (see Section 6.4.4).
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of holding a FTC (Table 63). The sum of the twaeet§ (probability of holding a
FTC and probability of holding a permanent coniractresponds approximately
to the overall employment effect depicted in Fig8re

This explains why there is no positi¥el T with respect to the probability of
holding a permanent contract 2 years after enteinbg a FTC in Table 62:
While control persons may enter into a permanentdivectly from unemploy-
ment, many treated individuals are still in thelid=jobs, for example, waiting to
get their FTC transformed into a permanent ondaiptresent employer. A very
familiar mechanism is termed ‘lock-in effect’ inethiterature on the evaluation
of active labour market policy (see, eNpN OURS, 2004).

Table 63: Probability of Being Employed on a FTOEF.2

All Persons
Year Mean treated Mean control ATT t-stat Pairs
-3 0.104 0.075 0.028 0.715 106
-2 0.118 0.083 0.035 0.969 144
-1 0.136 0.115 0.021 0.614 191
+2 0.313 0.142 0.171 4,239 211
+3 0.134 0.097 0.037 1.123 186
+4 0.137 0.061 0.076 2.060 131

Note: W = 0.03.

6.4.6.3 Heterogeneous Effects of Fixed-Term Contracts

Although it is not necessary for the applicationnedtching estimators to as-
sume theATT to be homogeneous across all individuals (see I&ydter 3.3), so
far only mean effects have been presented. Theresob-samples are imposed
by including a dummy variable for the correspondsudpgroups into the Maha-
lanobis distance, and the matching estimator destrabove are performed on
these samples (see Section 3.3.1 for the methadaldgackground). For many
sub-samples, this approach turns out to be natdaitas the number of untreated
individuals per month becomes too small leading fmor performance in terms
of the pre-program test. Thus only a differentiatity one single characteristic is
possible. The effects for women, individuals witlimhal qualification, and indi-
viduals who are at least 32 years old are presented

Only non-treatment DEF.2 is used in order to enausafficient number of un-
treated individuals, which may be justified by tiaet that there have not been
great differences in the mean effects between e definitions of non-
treatment. Nevertheless, the number of pairs bes@uie small as many treated
persons have to be dropped since no suitable wetreadividuals could be
found within the common support and the calipen #as reason, the results
should be interpreted with greatest caution ang asla “tendency”.
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Women

It can be seen in Figure 13 that the observedrpegrhent employment prob-
ability of women entering into FTCs is always betwe2 and 10 percentage
points higher than the control group, but not statally significant. Neverthe-
less, one can conclude that women entering intosHi@ve unobservable charac-
teristics which lead to slightly higher employmembbabilities on average, and
hence theCIA may be violated. Keeping this caveat in mind andgaring
Figure 13 with Figure 8, it may be concluded thee employment effects are
slightly higher for women than for the whole sampi¢hether the same can be
stated for the unemployment effects (Figure 14)aieswunclear.

A matter of particular interest are the effectstosm probability of being out-of-
labour force. Comparing Figure 15 with Figure 12 &aaking only the point es-
timates into account, one may conclude that theatesh of the probability of
being out-of-labour force is at least temporariisosger for women. The same
seems to be true for the probability of holdingeanpanent contract: While for
the whole sample the effect is 16 percentage paiités 3 years (Table 62), the
corresponding effect for women is approximately @2centage points (Table
64).

Figure 13: Employment Effects — Women (DEF.2)
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Figure 14: Unemployment Effects — Women (DEF.2)
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Table 64: Probabilities of Being Employed on a Parent Contract versus FTC
— Women (DEF.2)

Women
Outcome 1: Permanent contract Outcome 5: FTC
Year Mean Mean ATT t-stat Mean Mean ATT t-stat Pairs
treated control treated control
-3 0.290 0.258 0.032 0.274 0.097 0.065 0.032 0.451 31
-2 0.266 0.267 0.000 0.000 0.200 0.067 0.133 1.859 45
-1 0.161 0.194 -0.032 -0.467 0.210 0.048 0.161 0.058 62
+2 0.537 0.373 0.164 1.903 0.194 0.030 0.164 3.087 67
+3 0.563 0.333 0.229 2.295 0.125 0.042 0.083 1.479 48
+4 0.600 0.429 0.171 1.435 0.114 0.029 0.086 1.392 35

Note: W =0.03.

Age=32

It would be of particular interest to evaluate #ifects of entering into a FTC
on the employment opportunities of workers oldemttb8 years since they can
be hired on FTCs without legal limitations (see Gapter 2.2). Unfortunately,
there are not enough observations available simeartean age of unemployed
entering into FTCs is about 32 years. Thereforg; workers who are at least 32
years old are used in the analysis. The resulkt®mmparison to the whole sample
can be summarised as follows.

The point estimates of the employment effects seebe similar to the point
estimates of effects for the whole sample (Figwedd Figure 8), even though
the estimated effects are often not significantictvimay result from the small
sample size. The effects on the probability of gainemployed (Figure 17 and
Figure 10) and the probability of being out-of-labdorce look very similar
(Figure 18 and Figure 12), but again are not sieai$y significant. There are
some differences with respect to the effects orptiebability of holding perma-
nent contracts (Table 65 and Table 62) as welhagptobability of holding FTCs
(Table 65 and Table 63). It seems, however, nosiplesto derive any reliable
and clear-cut conclusion from this comparison.
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Table 65: Probabilities of Being Employed on a Parent Contract versus FTC

Out-of-labour-force probability

Figure 18: Out-of-Labour-Force Effects — Ag2 (DEF.2)
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— Age= 32 (DEF.2)

Age = 32
Outcome 1: Permanent contract Outcome 5: FTC
Year Mean Mean ATT t-stat Mean Mean ATT t-stat Pairs
treated control treated control
-3 0.551 0.367 0.184 1.837 0.082 0.082 0.000 0.000 49
-2 0.452 0.339 0.113 1.284 0.081 0.065 0.016 0.343 62
-1 0.238 0.250 -0.013 -0.183 0.075 0.05 0.025 0.650 80
+ 2 0.533 0.373 0.160 1.981 0.147 0.067 0.080 1.589 75
+3 0.517 0.466 0.052 0.553 0.138 0.052 0.086 1.588 58
+4 0.541 0.405 0.135 1.159 0.108 0.054 0.054 0.844 37

Note: W =0.03.

With Formal Qualification

In this paragraph, only individuals are analysedcivimave completed at least a
vocational training. This amounts to approximatédyo of all individuals enter-
ing into FTCs. Due to the number of observationss, unfortunately not possible
to focus on workers without formal qualificationhieh would be more interest-

ing from a policy-orientated point of view.
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Comparing again the point estimates of the monthéasured outcome vari-
ables (Figure 19 with Figure 8, Figure 20 with u¥gy 10, and Figure 21 with
Figure 12), one may conclude that the effect ferdhb-sample is slightly better
in terms of enhancing employment prospects. Agais, unclear which conclu-
sions can be drawn from a comparison of Aid@s with respect to Outcome 1
and 5 (see Table 66): One insight may be that tyaps1g stone effect occurs
earlier but is less lasting for workers with forngailalification.

Figure 19: Employment Effects — Workers With ForiQalalification (DEF.2)
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Figure 20: Unemployment Effects — Workers WithrRal Qualification (DEF.2)
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Figure 21: Out-of-Labour-Force Effects — WorkergtFormal Qualification
(DEF.2)
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Table 66: Probabilities of Being Employed on a Parent Contract versus FTC
— Workers With Formal Qualification (DEF.2)

Workers With Formal Qualification
Outcome 1: Permanent contract Outcome 5: FTC

Year Mean Mean ATT t-stat Mean Mean ATT t-stat Pairs

treated control treated control
-3 0.400 0.400 0.000 0.000 0.100 0.100 0.000 0.000 40
-2 0.328 0.466 -0.138 -1.520 0.086 0.052 0.034 0.728 58
-1 0.203 0.278 -0.076 -1.098 0.114 0.114 0.000 0.000 79
+2 0.599 0.401 0.198 3.624 0.138 0.060 0.078 2.363 167
+3 0.585 0.492 0.093 1.424 0.136 0.059 0.076 1.967 118
+4 0.533 0.453 0.080 0.976 0.147 0.004 0.106 2.268 75

Note: W = 0.016.

6.4.7 Summary: Effects of Entering into Fixed-Term Contracts on the
Long-Term Employment Opportunities of the Unemployel

Subchapter 6.4 has investigated the effects oftrmgsition from unemploy-
ment to FTC jobs on the individuals’ future emplamh opportunities in the
West German labour market.

First, it has been discussed in Subsection 6.4hatlthere are at least two rea-
sonable counterfactuals for individuals entering IRTC jobs after a certain un-
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employment duration. One counterfactual, most coniynapplied in evaluation
studies, is to compare a ‘world with FTCs’ withveorld without FTCs’ and de-
fine untreated persons as unemployed who never enteFTCs during the pe-
riod under observation (termed DEF.1). A seconchtardiactual, which may be
more in line with the idea of sequential job segiomemployed enter into FTCs
after having failed to find a permanent job), i twenter into a FTC up to a cer-
tain duration of unemployment, but possibly in gedamonth. This implies a
comparison of unemployed entering into FTCs in di@dar month of unem-
ployment duration with those unemployed who doerter into FTCs up to the
end of this month (termed DEF.2). Both definitidmesve been analysed in this
Subchapter. Contrary to expectation, the estimatesults differ only slightly
between DEF.1 and DEF.2, which may, however, beedrby the small sample
size. Therefore, the differences in the definitians not emphasised when inter-
preting the results.

Second, it has been discussed in Section 6.4.3f@win in Section 6.4.6.1 that
the estimation of the propensity score by a hazatel model is a suitable ap-
proach since it seems to be more in the spirihefgequential job search theory
than the commonly used ‘static’ propensity scorel @ is able to balance pre-
treatment differences between treated and untréad@dduals in most cases.

Third, it has been argued in Section 6.4.3, thatSTVAis likely to be vio-
lated, since general equilibrium and indirect eéeaf unknown sign and magni-
tude are probable. One empirical study for Spaim iBne with the hypothesis
that FTC workers reduce re-employment chances n§-term unemployed
through on-the-job search (see Section 6.4.2). 8 helirect and general equilib-
rium effects may imply that the estimated effects r@ot informative with regard
to the economy as a whole.

Fourth, it has been discussed in Section 6.3.4tllegasample used may lead to
biased estimates caused by the way the informatiaine type of contract is col-
lected in the GSOEP. Short FTC employment speéidikely to be underrepre-
sented. WhileNN-matching is robust against the general case thated indi-
viduals are over- or underrepresented in compatsamtreated individuals with
regard to the underlying population (choice-basading), the results may still
be biased by the selectivity with regard to the that shorter FTC spells are
more likely to be excluded.

Fifth, it has been shown in Subsection 6.4.6.1 itm@sing the common sup-
port condition leads to a substantial loss of ol@yns. This may imply that the
estimated results are not informative with regardhe underlying population
under certain conditions.

Keeping these caveats in mind the results can imenswised as follows: Enter-
ing from unemployment into FTC jobs
— increases the future overall employment probability 15-20 percentage

points at least within the ensuing 36 months,
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— increases the probability of holding a permanemitraact 3 years later by 16
percentage points,
— has only a negative effect on the risk of unempleytn the short-run (up to
18 months),
— reduces the probability of leaving the labour fobgelO percentage points at
least within the ensuing 36 months.
Analyses for sub-groups (women, workers older tB2nyears, workers with
formal qualification) have revealed that unemployeaimen may benefit more
from entering into FTCs than unemployed men. Sljghtore positive effects
have also been found for unemployed with formalli§joation. These results
should, however, be interpreted with caution sitiee samples for the analyses
have been quite small. Probably, the most impoftading of these analyses for
sub-groups is that no result is contradictory ® éstimated mean effects sum-
marised above. More detailed analyses would obiydues useful. To the best of
my knowledge, there is, however, no larger pan&s# for Germany available
including information on the type of contract.

6.5 Conclusions

The competing risks hazard rate model shows tlpatal characteristics which
have been found to prolong unemployment duratiooiier studies, such as dis-
abilities, being a foreigner, being mother with gguchildren, do not affect the
FTC hazard rate, but have a negative effect onp#renanent contract hazard.
Moreover, while the probability to enter into pemeat contract jobs decreases
for long-term unemployed, long-term unemploymens ha negative effect on
the probability to take up a FTC. Thus FTCs mayees entry jobs for job
searchers with low employment chances, which wewkttly correspond to one
of the political goals of the liberalisation of F§However, as previously men-
tioned, this statement should not be interpretethersense that FTCs reduce
overall unemployment duration.

Using a propensity score matching estimator itlheen revealed that entering
into a FTC increases the individual future emplogimprobability (including
FTC and permanent contract jobs) and the probgholitholding a permanent
contract job, and decreases the probability ofifepthe labour force. These
findings are compatible with the hypothesis thatCETare stepping stones to-
wards permanent contract jobs.

Some results of the hazard rate model and the matelpproach are, however,
also in line with dual labour market theories: Hayiheld a FTC increases the
probability of entering into a FTC and holding aCd~ih the future. Entering into
a FTC has no long-term negative effect on the utheyngent probability, i.e.,
the effect vanishes after 18 months.

233



Nevertheless, taking all the results together amsidering that for no sub-
group a negative effect on labour market prospemiéd be detected, my conclu-
sion is that the stepping stone hypothesis canmogjected, at least at the micro-
economic level. This is also in line with the résdbund in other empirical stud-
ies discussed in Section 6.4.2. As mentioned tladirayailable empirical studies
using a causal approach (that is, a control grdupoaparticipants) find a step-
ping stone effeciThe conclusion that FTCs lead to a segmented laawket is
only found in empirical studies which do not askimi@rfactual questions.
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7 Summary and Conclusions

In this study | have analysed the labour marketat$f of fixed-term contracts
(FTCs) in West Germany. The study consists of eggilanalyses using indi-
vidual level as well as establishment level databet also theoretical considera-
tions and discussions of previous empirical resedfxcept for the descriptive
analysis in Subchapter 4.5, the empirical partshef study have attempted to
identify causal effects by microeconometric methdescribed in Chapter 3.

The role of FTCs in labour demand has been analiys€thapter 4. Economic
theory suggests three categories of reasons wimg firse FTCs. FTCs serve as
buffer stock, that is, as an adjustment instruni@icbpe with demand or produc-
tivity shocks that may insulate the firms’ permaneorkforce. FTCs are used as
a screening device (prolonged probationary period)vercome the problem of
asymmetric information when hiring new employe€eBCE are used as a substi-
tute for permanent workers, that is, job posititimst are inherently permanent
are repeatedly filled by FTC workers.

The empirical analysis could not reject any of éhagpotheses. First of all, it
has been found that FTCs are much more importartheoGerman labour mar-
ket as commonly thought when focussing on aggregatployment stocks.
Moreover, the descriptive evidence seems to bavour of the hypothesis that
FTCs increase the overall flexibility of the labauarket. Almost 43% of all hir-
ings are based on FTCs. The turnover of FTC worecsunts for almost 31%
of the total worker turnover. FTCs are extensiueted as an adjustment instru-
ment, which is reflected in the job turnover ratd&®Cs being approximately six
times larger than the job turnover rate of permanamkers.

Even though the numbers are based on a descrantiadysis, and even though
the hypothesis of the liberalisation of FTCs in 3%faving raised overall labour
market flexibility (in terms of the adjustment sdeef employment stocks) has
been rejected by econometric analyses so far, ldvaeliberately conclude that
FTCs are likely to increase labour market flextgiliThe reasons for drawing
this conclusion are twofold. Firstly, the previoesonometric studies for Ger-
many discussed in Subchapter 4.3 are based ongaggremployment stock
data, which are likely to conceal most of the dymanat the firm level. Sec-
ondly, if FTC work was not increasing overall empteent flexibility (e.g., in
terms of worker flows or job flows at the firm ldyehis could only be driven by
a decrease of the flexibility (increase in job dif) of permanent contract work
which fully outweighs the increase in flexibilitagsed by FTCs. Although most
theoretical models predict a certain increase & job stability of permanent
work due to the use of FTCs (see Subchapter ©3het best of my knowledge,
clear-cut empirical evidence in favour of this telaship has not been been
found so far.
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A large proportion (40%) of hirings on FTCs andrarations of FTCs are not
associated with net employment changes and, h&d&@s may be used as sub-
stitutes for permanent workers to fill permanengipons. This conclusion is un-
derlined by the empirical result of a positive tiglaship between firing costs for
permanent contract workers and the use of FTCsSabehapter 4.4). This rela-
tionship could not be found for the two other typésemporary work analysed.

As one third of all FTC workers get their contraonverted into a permanent
one within the same establishment, the hypothddtSI€s serving as prolonged
probationary period cannot be rejected. Hence,hiypothesis of FTCs exclu-
sively being dead ends can clearly be rejecteda@djrat this stage.

In Chapter 5 | have analysed the short-term effe€t-TCs on workers’ sub-
jective assessments of career opportunities arobasecurity as well as wages.
The results can be summarised as follows: (1.) HFB3& the subjective job in-
security; (2.) FTCs decrease satisfaction with ear@pportunities; (3.) FTC
workers do not receive a wage differential comptngdor these disadvantages,
but even a wage penalty. The first conclusion frilvese results is that FTC
workers are indeed worse-off in the short-run comgdo the situation they held
permanent contracts. However, considering the@lediguments as well as the
heterogeneity of estimated effects with regardtonal qualification this conclu-
sion has to be recapitulated. For workers withaudliication no significantly
negative wage effect of FTCs could be detectedyedseworkers with university
degree have much lower wages when holding a FTCatbtine same time they
do not assess their career opportunities as signifiy worse than the control
group of similar permanent contract workers. Thderlines the idea that enter-
ing into a FTC job may be an investment in lifetiggnings or utility for several
groups. In contrast, persons without a formal dgalion may not be willing to
accept FTC jobs with lower wages as they are liksdylto serve as stepping
stones for them. This conclusion is in line witk tendency found in Subchapter
6.4 that the stepping stone effect for persons withlification seems to be
stronger. To some extent these results contradéctdsults of older segmented
labour market theories predicting low-qualified wers to be more negatively
affected in terms of wages by a segmentation bytype of employment con-
tract. Further research has to analyse this iséueng-run compensation and
maximisation of lifetime earnings by a longitudin(@lynamic) approach using
panel data. The main reason for using a crossosettdataset instead of the
German Socio-Economic Panel (which is the onlyvitlial level panel dataset
available including information on the type of a@tt) for the analysis in Chap-
ter 5 is that it is large enough to allow reliabkimates of effects for subgroups
of individuals.

The results of the analyses of Chapter 6 are pgsib most important ones
since two central policy goals of FTCs are touchgghical characteristics which
are known to prolong unemployment duration, sucldiaabilities, being a for-
eigner, or being mother with young children, do affect the FTC hazard rate
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negatively. In contrast, these characteristics es® the transition probability to
permanent contract jobs. Hence, it is easier toageTC job than a permanent
contract job for unemployed job searchers. Moreartgnt. Having entered a
FTC increases the probability of being employedaipermanent job later on.
Hence, FTCs serve as stepping stones towards penngbs. This is in line

with empirical studies for other countries usingaasal approach. Interestingly,
the result of FTCs leading to a segmented labouke@haas predicted by many
theoretical models, is only found in studies whabi not make use of well-

defined control groups to estimate the counteraiutcome.

Of course, these positive conclusions with respech stepping-stone effect
have to be set off against possible adverse eff@#ctsICs. In this study only
some negative short-run effects of FTCs at thearievel have been empirically
revealed, that is, on wages, subjective job seguaitd subjective career oppor-
tunities. However, other microeconometric studiespécially for Spain) have
found further adverse effects, such as lower prindtic and human capital in-
vestments, more work related accidents, and evare svidence in favour of
negative effects on fertility (see dDADO, GARCIA-SERRANO, and JIMENO,
2002).

Given the results of the theoretical models disedss addition to negative ef-
fects at the micro level there may be effects atrttacro level, which are more
likely to be negative than positive. During the ®uiof this study | have high-
lighted the caveats of the empirical methods ukdths again to be stressed that
the analyses have been of partial-analytical natlfecausal analyses presented
are based on the assumption that the control angsot affected by the treat-
ments. It is however likely that substantial efeeotcur at the macroeconomic
level. Many of the theoretical papers discusseé @éneral equilibrium effects
into account and come to negative results. Mostatd that the introduction of
FTCs (a partial deregulation) has a number of advi&bour market effects (see
Subchapte4.2), so that the overall employment effect mayndve negative.

This leads to the central question that could rabtdressed in this study: Is
the liberalisation of types of temporary work (at@ deregulation) an alterna-
tive to an extensive reform of protection agairnistrissal legislation? The prob-
lem at the microeconomic level is that there isaonterfactual for the availabil-
ity of FTCs observable within countries. Hencedsts based on aggregate data
or general equilibrium models would be useful tongarrther insight into the
labour market effects of FTCs and the questionheneiffects of the partial de-
regulation.

A promising approach at the micro-level, which nhegd to additional insights,
is a difference-in-differences estimator based orataral experiment (see Sec-
tion 3.2.4). The so-called “Hartz Reform” inducdu tfollowing variation: The
age threshold for hiring a person on a FTC witHonitations was lowered from
58 to 52 years in January 2003. This age group bmeagrge enough for estimat-
ing the effects of the liberalisation of FTCs fbetspecific group on their em-
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ployment chances in comparison to the counterfa&ili€s were not liberalised,

which can be estimated by the adjacent age groofpkaing within the scope of
this reform. Analysing the effects of the reform l®wever, left for future re-

search.
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8 Appendix

Box 5: Institutional Background on Temporary Worgekcy Work (until 1999)

Until 1967, the supply of temporary workers Bbgmporary Work Agencig§ WAs) wag
forbidden, because the German Federal Employmentc8eéhad a monopoly on job plage-
ment services. In 1967, a judgement of the Fed&waktitutional Court repealed this regula-
tion in view of the constitutional right of freedoof occupation. The supply of workers [by
private agencies was subsequently regulated bf¢hen the Supply of Workers by Tempo-
rary Employment Agencies of 1972. The main prireipf the law is still valid today: the
TWA has all the duties of an employer. With thisyision, the legislator aimed at bringing

the relation between the TWA and its employees tmcsame level as the relation between
a regular employer and its employees. To prevenTiWA from working as a job placement

agency, additional conditions were included in ng. First, the employment contract be-

tween the TWA and the temporary worker has to bentifnited duration. This stipulatign
was later given more concrete meaning by the Fe&engloyment Service. It required the
contract between the worker and the TWA to be atl@5% or one day longer than the |du-
ration of the first commission to a user enterprissecond legal constraint for TWAs is the
limit to the duration a worker is allowed to be guissioned to a user company. In the ofigi-
nal law, the maximum duration had been 3 monthsgh\tie Improvement of Employment
Opportunities Act of 1985, the maximum duration veasended to 6 months. In 1994, the
new Improvement of Employment Opportunities Actttier increased this limitation to|9
months. In addition, the Federal Employment Setsicaonopoly of job placement was
repealed in that year. Since then, TWAs have hadtssibility both to supply temporgry
workers and to provide job placement services. IFinthe maximum cumulated duration
was increased to 12 months by the Act on the SupbW/orkers by Temporary Employ-
ment Agencies of 1997. The works council of ther establishment has to agree to the em-
ployment of TWA workers in the same way as in thsecof recruitment of permanent work-

ers (8 99 of the Works Constitution Act).

Source: RUDOLPH and SCHRODER (1997) as well as JAHN (2002).
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Table 67: Descriptive Statistics for the Estimat@ample
— Dependent Variables

Variable Data Mean Std. Dev. Observations
TWA Workers overall 0.176 0.381 N 7,207
(Dummy) between 0.342 I 2,843
within 0.193 -?i 2.731
FTC Workers overall 0.377 0.485 N 4,873
(Dummy) between 0.444 | 2,285
within 0.232 -?i 2.277
FL Workers overall 0.114 0.317 N 6,303
(Dummy) between 0.279 I 2,928
within 0.185 -Fi 2.728

Notes: N is the overall number of used observations, | is the number of establishments and 'Ti

is the average number of times an establishment is observed in the sample. The between data
are generated by calculating the means over time by establishment % . The within data are de-

fined as X, =% +X, where the overall mean X is added to equate the mean of all data (overall,

between and within).
Source: IAB Establishment Panel for West Germany 1993-1998.

Table 68: Descriptive Statistics for the Estimat@ample
— Independent Variables

Variable Mean Std. Min. Max.
Dev.
Expected output change 0.027 0.220 -1.000 5.000
Seasonal fluctuations (dummy) 0.292
Collective wage agreement industry level (dummy) 0.693
Collective wage agreement firm level (dummy) 0.093
Works council (dummy) 0.462
ICT investments (dummy) 0.521
Other Investments (dummy) 0.258
Share of workers with qualification 0.599 0.294 0.000 1.000
Share of women 0.348 0.286 0.000 1.000
Problems due to parental leave (dummy) 0.092
Problems due to sickness (dummy) 0.177

Notes: See previous table. All statistics are from the estimation samples.
Source: IAB Establishment Panel for West Germany 1993-1998.
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Table 69: Probability of Being Employed on FTC (@&mg Federal State
Dummies), Tenure 10 Years, Marginal Effects

Men Women
Marg. eff. t-stat X | Marg. eff. t-stat X
Age (years) -0.083 -3.87 35.1 -0.034 -1.42 35.9
Age’ /1,000 1.891 3.44 1.29 0.622 1.21 1.37
Age® /100,000 -1.520 -3.11 0.50 -0.508 -1.11 0.55
Qualification (reference: no formal qualification)
Vocational training -0.009 -0.65 0.59 -0.047 -3.54 0.67
Vocational college 0.045 1.66 0.03 -0.010 -0.42 0.04
Master craftsman -0.020 -1.26 0.11 -0.054 -2.90 0.06
Polytechnic 0.001 0.05 0.05 -0.046 -1.79 0.03
University 0.037 1.71 0.07 0.030 1.17 0.04
Children <6 -0.037 -3.96 0.25 -0.007 -0.55 0.16
Children 6-17 0.012 1.11 0.26 0.016 1.34 0.33
Foreigner 0.023 1.59 0.09 0.002 0.12 0.05
Disabled 0.042 1.70 0.03 0.006 0.16 0.02
Spouse employed -0.006 -0.65 0.29 -0.016 -1.61 0.55
Employment history
Ever changed occupation 0.021 2.39 0.37 -0.006 -0.60 0.34
Ever moved due to job-related reasons 0.000 0.05 0.25 0.019 1.50 0.17
Two employers so far 0.005 0.36 0.25 -0.020 -1.38 0.27
Three employers so far 0.004 0.26 0.22 -0.023 -1.45 0.21
Four employers so far 0.018 0.99 0.14 -0.028 -1.63 0.14
Five or more employers so far 0.027 1.53 0.23 0.021 1.07 0.19
Previous Job: Dismissed 0.044 3.09 0.11 -0.006 -0.38 0.09
Previous Job: End of FTC 0.098 5.26 0.06 0.082 3.56 0.05
Previous Job: Closure of a firm 0.013 0.92 0.10 0.002 0.10 0.07
Once unemployed so far -0.005 -0.44 0.24 -0.002 -0.12 0.26
Twice unemployed so far 0.009 0.58 0.09 0.023 1.15 0.08
Three times unemployed so far -0.003 -0.13 0.04 0.019 0.66 0.03
Four or more times unemployed so far 0.075 3.14 0.04 0.036 0.93 0.02
Duration of last unemployment spell in months 0.000 0.81 3.29 0.002 4.12 3.93
Unemployed in the year taking up the job 0.042 3.34 0.17 0.021 1.33 0.14
Regional (place of residence) variables
log unemployment rate of the federal state 0.043 2.26 2.34 0.092 4.09 2.34
City (more than 50.000 inhabitants) 0.006 0.64 0.49 -0.032 -2.98 0.49
Surrounding area -0.022 -1.83 0.15 -0.022 -1.65 0.15
Field of occupational qualification
Training in Farming occupation etc. -0.033 -1.05 0.01 0.042 1.00 0.01
Training in industry occupation -0.021 -2.00 0.45 0.037 1.97 0.08
Training in health occupation 0.049 1.19 0.01 -0.011 -0.70 0.10
Training in technical occupation -0.006 -0.43 0.12 -0.028 -1.09 0.03
Log-Likelihood -1215.7468 -1050.6032

Likelihood ratio
No. of observations

X (35) = 223.45

4,350

X’ (35) = 161.57

3,589
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Table 70: Effects of FTCs on Mean Weekly Hours air~ Men Model A)
(Standard Errors in Parentheses)

Mean Weekly Working

Hours
Tenure ATT (hours) Nr
(years)
-1.05 ** 390
<10
(0.49)
<2 -1.15 * 264
B (0.64)

Table 71: Effects of FTCs on Working Part-time —rMBlodel A
(Standard Errors in Parentheses)

Part-time (%)

Tenure ATT N
(years) (%-points) i
1.21 390
<10
(1.34)
o 0.54 264
= (2.08)

Table 72: Effects of FTCs on Mean Weekly Hours airi/— Women {lodel A
(Standard Errors in Parentheses)

Mean Weekly Working

Hours
;I;/eer;urg ATT (hours) N
a | om
< 0% -

Table 73: Effects of FTCs on Working Part-time —Mém Model A
(Standard Errors in Parentheses)

Part-time (%)

Tenure ATT N
(years) (%-points) T
3.67 339
<10
(2.65)
© -1.27 218
= (3.70)
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Table 74: Effects of FTCs on Job Insecurity — Milodel A
(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /

FTC renewed

failing to get the

Very high danger High danger Rather low No danger at all
danger
Tenure <10 years FTC ATT FTC ATT FTC ATT FTC ATT
(%)  (%-points) | (%) (%-points) | (%) (%-points) | (%)  (%-points)
Small establishment 249  18.7** 26.1  15.3** 34.4 -21.4%* 146 -12.6***
(< 50) (3.9) (3.9) (5.1) (3.9)
Large establishment (=50) | 21.2  17.7*** 20.5 9.9 *** 447 -14.0*** 135 -13.6%**
(3.1) (3.5) (4.6) (3.3)
26.5 23.0%* 21.1 5.6 40.6 -16.8*** 11.8 -11.8***
Indust
naustry (3.6) (4.5) (5.4) (3.8)
Trade 23.3  19.2%* 13.9 1.8 489 -7,1 139 -13.9*
(7,2) (6.2) (9.9) (7.8)
Without qualification 32.8 25.8%* 269 10.2 29.8 -28.4 % 105 -7.6
(6.1) (7.0) (8.0) (4.9)
With qualification 225 18.8%* 219 12.0%* 411 -17.9% 15.0 -12.9%*
2.7) (2.8) (3.3) (2.6)
University / Polytechnic 16.3 14.5* 20.9 145* 39.6 -17.1* 23.3 -11.8
(6.2) (7.7) 9.7) (10.5)
Age < 32 years 23.0 19.1%* 17.2 4.7 44,6 -13.2* 15.3 -10.5**
(3.3) (3.9) (5.2) (3.8)
Age = 32 years 26.1 21.3%* 27.2  15.8** 34.4 -24.4%* 125 -12.6***
(3.3) (3.3) (3.9) (3.1)

Notes: FTC (%) denotes the proportion of FTC workers choosing the respective category.
*xx (+x %) denotes significance at the 1 (5, 10) percent level.
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Table 75: Effects of FTCs on Career Opportunitidden (Model A
(Standard Errors in Parentheses)

Subjective assessment of career opportunities

Tenure <10 years Very satisfied “By and large” Rather dissatis- | Very dissatisfied
satisfied fied
FTC ATT FTC ATT FTC ATT FTC ATT
(%)  (%-points) | (%) (%-points) | (%) (%-points) | (%)  (%-points)
Small establishment 35 45 * 38.7 -13.3 *** 404 83 * 174 9.5 ***
(< 50) (1.8) (4.5) (4.3) (3.2)
Large establishment (=50) 6.2 -2.6 46 -25 350 05 129 46
(2.4) (4.3) (4.4) (2.9)
6.6 -0.9 37.1 -12.8 *** 441 10.5 ** 13.2 32
Industry (2.5) (4.8) (5.0) (3.5)
8.3 0.5 47.9 0.5 *** 27.3 -1.7 16.7 6.8
Trad
rade (5.0) ©9.1) (9.6) 7.7)
Without qualification 52 24 333 -115* 39.8 -0.7 21.8 99~
2.7) (6.9) (7.1) (5.6)
With qualification 55 -3.2 % 43.8 -7.8 ** 36.3 4.6 149 6.9 ***
(1.5) (3.3) (3.2) (2.3)
University / Polytechnic 72 9.1 511 -3.0 28,6 5.0 7.1 11
(6.2) (5.4) (8.8) (4.9)
Age < 32 years 56 -3.3 42.1 -6.1 37.1 2.4 15.1 6.9 **
(2.2) 4.7) (4.3) (3.0
Age = 32 years 53 -21 41.3 -10.2 * 372 54 16.2 6.9 **
(1.8) (4.6) (4.0) (3.2)

Notes: FTC (%) denotes the proportion of FTC workers choosing the respective category.
*xx (+x %) denotes significance at the 1 (5, 10) percent level.
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Table 76: Effects of FTCs on Job Insecurity — WortModel A
(Standard Errors in Parentheses)

Subjective assessment of danger of being dismissed /

FTC renewed

failing to get the

Tenure <10 years Very high danger High danger Rather low dan- | No danger at all
ger
FTC ATT FTC ATT FTC ATT FTC ATT
(%)  (%-points) | (%) (%-points) | (%) (%-points) | (%)  (%-points)
Small establishment 261 217 * 87 22 60.8 17.1 43 -41.0 ¥+
(< 50) (12.3 (9.5) (16.5 (11.9
) ) )
Large establishment (=50) | 225 19.5 ** 217 131 = 459 -11.7 ** 8.9 -19.9 ®*
4.1) 4.3) (5.7) (7.1)
27.9 235 ®* 246 111 36.0 -22.4 *** 115 -12.2 *
Indust
naustry 6.5) 7.2) 82) 6.5)
Trade 233  19.2 ** 139 18 489 -7.1 139 -139*
6.4) (7.1) (10.49) 8.1)
Without qualification 284 229 ®* 257 110~ 405 -10.7 54 -23.2 **
6.2) 6.1) 8.2) (5.5)
With qualification 20.9 18.6 ** 214 13.8 = 478 -83 * 9.8 -24.2 ¥
(2.9) (3.0) (3.5) (2.6)
University / Polytechnic 261 217 * 87 22 60.8 17.1 43 -41.0
(12.8) 9.8) (15.9) (12.5)
Age < 32 years 20.0 17.6 ** 20.8 10.9 *+* 500 -6.9 9.3 -21.6 ***
(3.7) (3.8) (5.2) (3.8)
Age = 32 years 242 204 *+* 225 13.0 ** 444 -88 * 9.0 -245 *=*
(3.3) (3.1) (4.0 (2.9)

Notes: FTC (%) denotes the proportion of FTC workers choosing the respective category.
*xx (*x %) denotes significance at the 1 (5, 10) percent level.
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Table 77: Effects of FTCs on Career Opportuniti®®emen Model A
(Standard Errors in Parentheses)

Subjective assessment of career opportunities

Tenure <10 years Very satisfied “By aqd .Iarge" Rather. dissatis- | Very dissatisfied
satisfied fied
FTC ATT | FTC ATT | FTC ATT | FTC ATT
(%)  (%-points) | (%) (%-points) | (%)  (%-points) | (%)  (%-points)
Small establishments 56 -1.2 41.8 -10.1%** 36.1 5.1 16.4 6.2*
(< 50) (2.0) (4.2) (4.1) 3.2)
Large establishment (=50) 35 -42 465 -1.0 343 -1.0 15.8 6.3
(2.6) (5.9) (5.9) (4.0)
34 -16 457 -0.6 339 -14 17.0 3.6
Industry (3.5) (9.5) (9.0) 7.1)
4.6 -0.9 41.2 -8.1 355 2.0 18.7 7.0
Trad
rade @2.7) (5.9) (5.8) (4.6)
Without qualification 1.5 -4.0 394 -18 377 -1.7 21.2 7.5
2.7) (8.3) (8.6) (6.3)
With qualification 6.3 -14 425 -10.2%*= 34.0 3.3 17.2 8.4
1.7) (3.5) (3.8) (2.5)
University / Polytechnic 16.7 0.4 29.2 -79 45.9 7.2 8.3 0.4
(11.3) (15.6) (16.6) (9.0)
Age < 32 years 3.0 -7.8%* 451 -3.6 36.1 4.7 15.8 6.7*
(2.4) (4.9) (5.3) (3.4)
Age = 32 years 6.8 2.4 39.7 -12.0%** 34.7 0.4 18.8 9.2%**
(2.0) (4.3) (4.0) (3.2)

Notes: FTC (%) denotes the proportion of FTC workers choosing the respective category.
*xx (+x %) denotes significance at the 1 (5, 10) percent level.
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Table 78: Duration of Continuous Employment SpAlfier the Transition from
Unemployment to FTCs and Permanent Contracts intidon

Employment spell| Mean Max. Standard 25 per- Median 75 per-
starts with Deviation centile centile

FTC 9.5 89 9.6 5 11

Permanent contract 18.1 107 19.7 5 23

Note: The employment spells may include FTC and permanent contracts at different employers.
The figures are based on the estimation sample of the duration models in Subchapters 6.3.
Right-censoring is not taken into account biasing the results towards zero.

Table 79: Means of Explanatory Variables by Kindlodnsition

Variables Right- Exit into Exit into Exit into Exit into
censored FTC PERM Training out-of-
unemploy- labour-
ment spell force

Baseline hazard

Month 2 -3 0.235 0.224 0.260 0.191 0.142
Month 4—6 0.115 0.198 0.196 0.221 0.176
Month 7 =9 0.090 0.099 0.134 0.157 0.131
Month 10 — 12 0.038 0.093 0.081 0.089 0.144
Month 13 — 18 0.051 0.074 0.094 0.072 0.119
Month = 19 0.056 0.105 0.066 0.094 0.174
Age 36.205 32.654 33.541 32.183 35.871
(10.436) (9.562) (10.103) (9.988) (0.463)

No occupational qualification 0.338 0.300 0.290 0.332 0.429

Master craftsman 0.047 0.040 0.065 0.064 0.018

University graduate 0.073 0.164 0.105 0.089 0.049

Female 0.397 0.456 0.437 0.498 0.621

Disabled 0.038 0.088 0.051 0.119 0.139

Foreigner 0.261 0.314 0.264 0.179 0.310

Married 0.620 0.504 0.528 0.426 0.600

Married x female 0.261 0.204 0.224 0.238 0.439

No partner 0.316 0.408 0.360 0.519 0.322

No partner x female 0.111 0.210 0.160 0.247 0.132

Children < 16 0.551 0.453 0.403 0.353 0.430

0.244 0.218 0.152 0.213 0.327

Children x female
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... Table 79 continued

Variables Right- Exit into Exit into Exit into Exit into
censored FTC PERM Training out-of-
unemploy- labour-
ment spell force

Prev job: end of FTC or apprenticeship 0.103 0.242 0.142 0.136 0.112

Prev job: end of FTC or apprenticeship 0.073 0.097 0.068 0.068 0.054

x female

Prev Job: dismissed 0.256 0.245 0.366 0.255 0.159

Prev Job: dismissed x female 0.077 0.103 0.136 0.123 0.104

Out-of-labour-force before 0.043 0.127 0.087 0.140 0.300

Out-of-labour-force before x female 0.030 0.071 0.049 0.098 0.219

Training or school before 0.081 0.190 0.170 0.302 0.161

Duration of prev. unemployment spell 2.560 2.711 2.666 2.732 3.104

(6.348) | (6.042) (6.293) (6.404) (8.496)

Prev. employment spell 3-5 months 0.056 0.085 0.064 0.051 0.062

Prev. employment spell 6-8 months 0.103 0.085 0.049 0.034 0.060

Prev. employment spell 9-11 months 0.137 0.045 0.068 0.055 0.022

Prev. employment spell 12—20 months 0.081 0.065 0.077 0.055 0.033

Prev. employment spell > 21 months 0.218 0.181 0.237 0.149 0.129

Already a FTC before 0.150 0.269 0.151 0.115 0.102

Public sector before 0.085 0.204 0.108 0.089 0.118

Numb. of prev. unemployment spells 1.650 1.031 0.971 0.864 0.692

(2.408) | (1.714) (1.680) (1.320) (1.156)

Log net household income 6.379 6.801 7.005 7.401 7.545

(2.987) | (2.703) (2.471) (2.016) (1.961)

No unemployment benefit 0.449 0.473 0.445 0.468 0.628

No unemployment assistance 0.910 0.884 0.925 0.898 0.930

Log regional unemployment rate 2.217 2.252 2.193 2.242 2.228

(0.271) | (0.271) (0.284) (0.294) (0.270)

Spell started in first quarter 0.269 0.261 0.263 0.260 0.397

Spell started in second quarter 0.217 0.215 0.261 0.187 0.240

Spell started in third quarter 0.215 0.241 0.242 0.370 0.191

Number of transitions 234 349 767 235 597

219 321 683 214 533

Number of persons

Note: The figures are based on the estimation sample of the duration models in Subchapter 6.3.
Standard deviations of metric variables are in parentheses.
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Table 80: Estimation Results of the Multinomial lisigc Duration Model with
Two Destination States

Without unobserved

Heckman / Singer

heterogeneity
Exit into Exit into Exit into Exit into
FTC PERM FTC PERM

Coeff. t-stat; Coeff. t-stat| Coeff. t-stat Coeff. t-stat

Baseline hazard
Month 2 -3 0.583 3.45 0.965 8.09] 0.649 3.71 1.036 8.08
Month 4 -6 0.536 3.05 0.788 6.19| 0.643 3.42 0.906 6.22
Month 7-9 0.369 1.71 0.891 6.27| 0.505 2.17 1.040 6.21
Month 10 — 12 0.863 3.85 0.902 5.39| 1.030 4.17 1.085 5.8
Month 13 — 18 0.590 2.41 1.054 6.53] 0.791 2.89 1.271 6.22
Month = 19 0.843 353 0.770 4.08/ 1.090 3.93 1.035 4.33
Age -0.160 -0.76 -0.152 -1.07| -0.184 -0.85 -0.174 -1.16
Age®/1.000 0.634 1.09 0591 152| 0.725 1.21 0.671 1.64
Age®/100.000 -0.082 -1.59 -0.074 -2.20| -0.092 -1.73 -0.084 -2.33
No occupational qualification -0.399 -2.96; -0.440 -4.69| -0.431 -3.08 -0.474 -4.65
Master craftsman -0.174 -0.61 0.143 0.87| -0.170 -0.57 0.156 0.90
University graduate 0.472 259 0.268 1.92| 0.477 2.53 0.278 1.89
Woman -0.015 -0.04 0.119 0.54| 0.010 0.03 0.120 0.51
Disabled 0.109 0.53 -0.586 -3.37| 0.083 0.39 -0.617 -3.35
Foreigner 0.052 0.38 -0.362 -3.75| 0.035 0.25 -0.386 -3.74
Married 0.215 0.90 -0.047 -0.29| 0.219 0.9 -0.040 -0.23
Married x woman -0.355 -1.09 -0.047 -0.21| -0.402 -1.2! -0.071 -0.30
No partner -0.259 -1.13 -0.316 -2.00| -0.261 -1.12; -0.327 -1.97
No partner x woman 0.532 1.65; 0.324 1.44| 0.525 1.59; 0.337 1.43
Children < 16 -0.090 -0.48 0.007 0.05| -0.081 -0.42 0.010 0.08
Children x woman -0.022 -0.09 -0.632 -3.59| -0.056 -0.22! -0.670 -3.58
End of FTC or apprenticeship 0.738 3.60 0.252 1.49| 0.758 3.57 0.262 1.46
End of FTC or appr. x woman -0.545 -1.89 -0.230 -0.98| -0.561 -1.88 -0.230 -0.93
Dismissed 0.255 1.32. 0.643 5.44| 0.276 1.40 0.669 5.41
Dismissed x woman -0.055 -0.20 -0.280 -1.62| -0.053 -0.19 -0.280 -1.55
Out-of-labour-force before 0.540 1.95 -0.124 -0.57| 0.545 1.89 -0.122 -0.53
Out-of-labour-force before x woman -0.624 -1.80; -0.458 -1.65| -0.653 -1.81 -0.477 -1.63
Training or school before 0.467 2.43; 0.222 1.65| 0.490 2.47 0.243 1.72
Prev. employment spell 3-5 months 0.799 3.40: 0.396 2.24| 0.825 3.41 0.413 2.23
Prev. employment spell 6—8 months 0.601 2.55 -0.100 -0.51| 0.570 2.30 -0.133 -0.64
Prev. employment spell 9—-11 months 0.310 1.06; 0.764 4.33] 0.333 1.09 0.759 3.95
Prev. employment spell 12—20 months 0.275 1.08; 0.398 2.41| 0.274 1.05 0.406 2.34
Prev. employment spell = 21 months 0.231 1.31: 0.366 3.33] 0.235 1.30 0.371 3.15
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... Table 80 continued

Without unobserved
heterogeneity

Heckman / Singer

Exit into Exit into Exit into Exit into
FTC PERM FTC PERM

Coeff. t-stat Coeff. t-stat| Coeff. t-stat Coeff. t-stat
Already a FTC before 0.408 2.70, -0.155 -1.30| 0.415 2.66 -0.138 -1.11
Public sector before 0.359 2.21 -0.070 -0.52| 0.374 2.24 -0.062 -0.44
Duration of prev. unemployment spell -0.018 -1.66 -0.010 -1.45| -0.016 -1.40 -0.008 -1.07
Number of prev. unemployment spells -0.069 -0.82 -0.017 -0.28| -0.074 -0.79 -0.033 -0.48
Number of prev. unemployment spells® 0.020 1.91, 0.016 2.19| 0.019 1.50 0.018 1.89
Log net household income -0.058 -2.67; -0.022 -1.36| -0.059 -2.57, -0.025 -1.44
No unemployment benefit 0.304 2.43, 0.465 5.38| 0.343 2.64 0.505 5.46
No unemployment assistance 0.979 5.10, 1.280 8.32| 1.020 5.19 1.315 8.25
Log regional unemployment rate -0.078 -0.33 -0.612 -3.69| -0.113 -0.45 -0.660 -3.73
Spell started in first quarter -0.681 -4.45 -0.519 -4.73| -0.717 -4.54 -0.565 -4.86
Spell started in second quarter -0.630 -3.90 -0.431 -3.88| -0.658 -3.98 -0.459 -3.96
Spell started in third quarter -0.372 -2.37. -0.166 -1.48| -0.372 -2.32, -0.173 -1.48
1992 0.056 0.11 0.167 0.65| 0.057 0.11 0.163 0.62
1993 -0.003 -0.01: -0.178 -0.68| -0.022 -0.05 -0.203 -0.75
1994 0.424 0.93 0.046 0.18| 0.404 0.87 0.023 0.09
1995 0.272 0.59 -0.007 -0.03| 0.257 0.55 -0.032 -0.12
1996 0.232 0.50 -0.198 -0.74| 0.219 0.46 -0.228 -0.83
1997 0.222 0.47 0.125 0.47| 0.201 0.42 0.100 0.36
1998 0.786 1.71 0.045 0.17| 0.785 1.68 0.035 0.13
1999 0.711 152 0.478 1.81| 0.720 1.52 0.482 1.77
2000 1.323 2.89 1.134 4.48| 1.357 2.92 1.163 4.42
Constant -3.645 -1.42; -1.875 -1.07| -2.868 -1.01 -1.041 -0.49
& -0.843
Pr(s) 0.737
& 2.614
Pr(s,) 0.263
Log likelihood -4,522.5214 -4,520.2315

Note: £ and Pr(e) are the estimated mass points and probabilities of the nonparametrically

estimated distribution of the unobserved individual heterogeneity components. Reference cate-
gory: men, cohabiting with a partner, vocational training, no children, not disabled, German na-
tionality, previous job quit, never a FTC job before, previous employment spell 1-2 months, not
out-of-labour before, not in training or in school before, receives unemployment benefit or assis-
tance, unemployment spell started in fourth quarter, calendar year is 1991, unemployed for only

one month.

Source: Own estimations based on the GSOEP.
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Table 81: Estimation Results of the Multinomial lisigc Duration Model with
Four Destination States

Exit into Exit into Exit into Exit into out-
FTC PERM Training of-labour-
force

Coeff. t-stat..  Coeff. t-stat.. Coeff. t-stat.; Coeff. t-stat.

Baseline hazard
Month 2 -3 0.573 3.39; 0.958 8.04; 0.603 2.74 0.600 3.60
Month 4-6 0.527 3.01: 0.782 6.15 0.790 3.66. 0.780 4.85
Month 7-9 0.355 1.65: 0.893 6.29. 0.964 4.05 0.875 5.05
Month 10 — 12 0.869 3.88; 0.922 551, 0.916 3.25 1453 8.38
Month 13 - 18 0.593 2.43; 1.059 6.57, 0.613 2.01 1211 6.65
Month =19 0.835 3.50: 0.770 4.08 0.808 2.67 1.320 7.36
Age -0.160 -0.76. -0.156 -1.09; -0.423 -1.73 -0.101 -0.70
Age® / 1.000 0.639 1.10: 0.602 1.55 1.403 2.04 0.067 0.17
Age®/ 100.000 -0.083 -1.60. -0.076 -2.23: -0.151 -2.45 0.005 0.14
No occupational qualification -0.399 -2.96. -0.444 -4.73 -0.362 -2.21 -0.148 -1.55
Master craftsman -0.168 -0.58  0.147 0.90 0.228 0.79: -0.863 -2.76
University graduate 0.474 261 0.263 1.89 0.155 0.60 -0.246 -1.18
Female -0.017 -0.06. 0.119 0.54: -0.651 -1.61 0.345 1.24
Disabled 0.111 0.54; -0.584 -3.36; 0.461 2.08 0.527 3.92
Foreigner 0.060 0.44; -0.364 -3.78 -0.696 -3.74 -0.320 -3.13
Married 0.226 0.94; -0.041 -0.25; -0.125 -0.43 -0.202 -0.92
Married x female -0.370 -1.13. -0.060 -0.27. 0.386 0.95 0.371 1.33
No partner -0.252 -1.100 -0.310 -1.96. 0.024 0.09 0.058 0.24
No partner x female 0.532 1.65 0.310 1.38 0.816 2.09 -0.559 -1.94
Children < 16 -0.104 -0.56; -0.003 -0.02; -0.494 -2.02 -0.206 -1.23
Children x female 0.002 0.01; -0.616 -3.51, 0.197 0.63 0.365 1.83
Prev job: end of FTC or apprenticeship 0.738 3.60, 0.252 1.49 0.020 0.07 0.478 2.29
Prev job: end of FTC or appr. x female -0.535 -1.86. -0.213 -0.91: -0.194 -0.47 -0.626 -2.18
Prev Job: dismissed 0.252 1.31; 0.638 5.41 0.049 0.21 -0.430 -2.10
Prev Job: dismissed x female -0.053 -0.19° -0.279 -1.61, 0.153 0.47 0.232 0.93
Out-of-labour-force before 0.536 1.93; -0.128 -0.59, -0.262 -0.70; 0.400 2.02
Out-of-labour-force before x female -0.631 -1.82° -0.462 -1.67. 0.033 0.08 -0.281 -1.29
Training or school before 0.460 2.39° 0.217 1.62 0.435 2.00 0.080 0.50
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... Table 81 continued

Exit into Exit into Exit into Exit into out-
FTC PERM Training of-labour-
force

Coeff. t-stat..  Coeff. t-stat.. Coeff. t-stat.. Coeff. t-stat.
Duration of prev. unemployment spell -0.018 -1.68 -0.010 -1.46 -0.020 -1.57 -0.015 -2.41
Prev. employment spell 3-5 months 0.805 3.43 0.399 2.27 0.131 0.39 0.518 2.54
Prev. employment spell 6-8 months 0.595 2.53 -0.099 -0.51 -0.363 -0.91 0.598 2.91
Prev. employment spell 9-11 months 0.320 1.090 0.781 4.44 0.585 1.78 0.128 0.42
Prev. employment spell 12—20 months 0.267 1.05 0.401 243 0.084 0.25 0.078 0.30
Prev. employment spell = 21 months 0.229 1300 0.368 3.35 -0.018 -0.08 0.027 0.18
Already ever FTC before 0.405 2.69. -0.159 -1.34 -0.333 -1.44 -0.039 -0.25
Public sector before 0.363 2.25; -0.071 -0.53 -0.397 -1.57 -0.109 -0.77
Number of prev. unemployment spells -0.066 -0.78. -0.016 -0.28; 0.216 1.58 0.090 1.02
Number of prev. unemployment spells2 0.020 1.90. 0.016 2.20. -0.028 -1.09 -0.009 -0.56
Log net household income -0.058 -2.65. -0.022 -1.38; 0.050 1.40. 0.046 2.01
No unemployment benefit 0.328 2.62. 0.482 559 0.209 1.35 0.946 9.52
No unemployment assistance 0.997 5.19 1.293 8.40. 1.065 4.33; 1.842 10.49
Log regional unemployment rate -0.068 -0.28. -0.604 -3.65; -0.044 -0.15 -0.104 -0.56
Spell started in first quarter -0.682 -4.46. -0.514 -4.69: -0.318 -1.57 -0.172 -1.36
Spell started in second quarter -0.625 -3.88 -0.418 -3.77. -0.378 -1.75 -0.253 -1.87
Spell started in third quarter -0.356 -2.27. -0.155 -1.39; 0.512 2.69 -0.169 -1.20
1992 0.065 0.13; 0.168 0.65 0.369 0.75 0.398 0.99
1993 -0.002 -0.00. -0.186 -0.72 -0.978 -1.76. 0.680 1.75
1994 0.428 0.94 0.041 0.16 -0.031 -0.06: 0.301 0.76
1995 0.266 0.58 -0.006 -0.02. 0.140 0.29 0.408 1.04
1996 0.231 0.50; -0.207 -0.78 -0.230 -0.47. 0.053 0.13
1997 0.226 0.48  0.121 0.45 0.031 0.06. 0.379 0.94
1998 0.789 1.71  0.043 0.16 0.117 0.24  0.522 1.30
1999 0.706 151 0.471 179 0.582 1.200 0.838 2.11
2000 1.342 293 1.152 456 1.366 2.93; 1.381 3.49
Constant -3.719 -1.45; -1.874 -1.07 -1.501 -0.50 -4.663 -2.55
Numb. of Transition 349 767 235 597
Numb. of Persons 321 683 214 533
Numb. of Observations 23,151
Log-likelihood -8166.4056
X° (216) 2096.67

Source and Notes: see Table 80.
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