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1. Introduction

In this paper, we perform a comprehensive analysis of the stepping-stone effects of temporary
agency employment on unemployed workers in Denmark in the period 1997-2006. Using the
“timing-of-events” approach, we investigate whether agency employment generally acts as a
bridge to regular employment, we look for heterogeneous effects of temporary agency jobs, and
we analyse the cylical pattern of these effects. Moreover, we investigate how the treatment dose
affect our results, and how temporary agency employment affects post-unemployment job
quality as measured by wages and job stability.

The question whether temporary agency employment is a springboard into regular em-
ployment has become increasingly important since temporary agency employment has in-
creased in most European countries during the past decade: in 2008, temporary agencies em-
ployed about 2 percent of the EU working population (CIETT 2010). Until recently, however,
Denmark has been the exception, with an almost nonexistent temporary help sector. This has
changed fundamentally. Although the temporary help sector is still small compared to the
European average, it is far from being a negligible source of labor turnover and net employ-
ment growth today. In the past five years, the sector has increased almost fourfold, accounting
for 1.7 percent of the total workforce in 2007 (Windelin and Hansen 2007). This marked in-
crease comes as something of a surprise since the Danish labor market is relatively flexible
and employment protection is considered very low. Moreover, until late 2008, the Danish
unemployment rate was low and the labor market was considered to be tight. Since temporary
agency jobs in Denmark usually provide less social benefits than other jobs do, one might
surmise that workers had no incentive to take temporary agency jobs, such that the labor
supply side may have rationed the market for temporary help services. However, the rapid
growth of this sector may be the result of the intensified activation policies of the Danish pub-
lic employment service. Pedersen et al. (2003) and Oxford Research (2003) present evidence
that the unemployed are increasingly seeking and accepting jobs with temporary agencies as a
route back into regular employment.

As in other European countries, there are concerns in Denmark whether temporary agency
work traps workers in poor-quality jobs, or whether it might act as a bridge into regular em-
ployment — especially for individuals otherwise at risk of marginalization.

The theoretical impact of agency employment on the employment outcomes of the unem-
ployed is not clear a priori. On the one hand, temporary work may improve workers’ human

capital and also provide them with labor market contacts that can later lead to stable employ-



ment (e.g., Houseman et al. 2003, Jahn & Ochel 2007). In this case, temporary agencies may
reduce the time job-seekers spend looking for a new job and may facilitate rapid entry into
regular employment. This holds the more if client firms use temporary staffing arrangements
to screen workers to fill open posts.

On the other hand, it can be argued that any human capital effects arising from temp work
cannot be strong due to the primarily short-term, low-skilled nature of temp jobs, which are
often below the worker’s qualifications (Segal & Sullivan 1997). These jobs may even be
dead-ends since firms may not plan to fill these jobs permanently, thus limiting the temp
worker’s regular employment prospects (Heinrich et al. 2005). Consequently, temporary
agency work might not provide significant opportunities to develop productive job search
networks, and it may even crowd out direct job search, inhibiting longer-term labor market
advancement. Which hypothesis holds remains an open empirical question (see Section 2).

Our study contributes to the literature in several ways. First, we take a comprehensive look
at the stepping-stone effect of temporary agency employment in Denmark for the period
1997-2006. Second, we take into account the different possible motivations for unemployed
people to work as a temp. Although the majority of job-seekers probably accept temp work to
avoid or escape unemployment, there may be also unemployed job-seekers who choose tem-
porary agency employment as a career choice, to obtain or prolong eligibility for unemploy-
ment benefits, or to combine family responsibilities with labor market participation (CIETT
2002). Since the motivation to pursue temp work is usually not observable, it is important to
separate the treatment effects from time-invariant unobserved variables affecting both the
selection into temporary agency employment and the transition out of unemployment. The
timing-of-events approach developed by Abbring & Van den Berg (2003) is ideal for taking
selection based on observed and unobserved heterogeneity into account. To the best of our
knowledge, this is the first study employing and extending this approach to model the in-
treatment effect and post-treatment effect of taking a temporary agency job during a phase of
unemployment.?

In tight labor markets, companies have more job openings, fewer qualified job applicants,
and they may find it too costly to assess the productivity of the workers still in the pool of

unemployed job-seekers. As temp agencies face lower hiring and firing costs than conven-

! To ease readability, we sometimes use the terms “temp job” and “agency work” interchangeably with “tem-

porary agency employment”.

De Graaf-Zijl et al. (2010) investigate, within the same framework, whether temporary employment acts as a
stepping stone into regular employment in the Netherlands. Gagliarducci (2005) does the same for Italy and
Gobel & Verhofstadt (2008) for Belgium, focusing on school leavers. However, none of these studies have
been able to distinguish between temporary agency employment and direct-hire temporary employment.
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tional direct-hire employers do, they may choose to hire individuals, who would otherwise
have difficulties finding regular employment. By this means, job-seekers can overcome the
negative stigma associated with an extended unemployment period or certain educational or
cultural backgrounds (e.g., Autor & Houseman 2002, Jahn 2010a, Katz & Krueger 1999). In
order to investigate whether agency employment might work particularly well for some sub-
groups, we contribute to the literature, third, by estimating heterogeneous treatment effects.

It is a well-known fact that the demand for temp workers moves pro-cyclically. If the labor
market tightens, client firms use temp agencies not only to screen potential candidates to fill
vacancies but also to buffer core workers in case demand declines in an economic downturn
(e.g., Abraham 1990, Booth et al. 2002). Consequently, agency workers are the first to be laid
off in a recession. We therefore test, fourth, whether the stepping-stone effect depends on the
tightness of the labor market.

Fifth, this is the first paper to shed light on the human capital hypothesis outlined above by
investigating whether conditioning on the number and cumulative duration of past treatments
during the current unemployment spell affects the results. If workers can indeed increase their
human capital or build up productive job search networks during different assignments, we
would expect that the hazard rate to non-temp jobs would increase with treatment intensity.

Sixth, we are interested not only in the causal effect on the job-finding rate for regular jobs,
but also in the post-unemployment job and employment duration and in post-unemployment
wages, i.e., whether temporary agency employment might improve several aspects of subse-
quent employment quality.

Finally, we contribute to the methodological refinement of the timing-of-events approach
by modeling not only the time until treatment as it is usually done in order to take into ac-
count the endogeneity of the treatment decision, but also the duration of the treatment itself,
thus taking into account the potential endogeneity of the treatment dose or duration.

We find a fairly high in-treatment effect (i.e., while holding a temp job) increasing the
transition rate into non-temp employment by 88 percent for men and by about 97 percent for
women. However, we find no evidence for a post-treatment effect for men and a negative
post-treatment effect for women. Moreover, our results indicate that both the in-treatment and
the post-treatment effects are stronger in regions and periods with tight labor markets. In addi-
tion, we find that temporary agency employment has particularly large impacts on male first
generation non-western immigrants, and on all female immigrant groups as well as their des-
cendants. Recipients of unemployment assistance gain both in terms of the in- and post-

treatment effects.



We provide also some evidence that the intensity of treatment affects the likelihood of
finding a regular job; a larger number of weeks in treatment during the present unemployment
spell increases the job-finding rate during the current treatment. However, we find no support
for the network hypothesis. On the contrary, having received more than two treatments seems
to harm the unemployed, indicating that stigma effects might play a role.

Finally, we show that in Denmark, agency employment is a means to improve the quality
of post-unemployment jobs, in terms of subsequent hourly wages.

The results of this paper may be of interest to policy makers, since temporary agency em-
ployment shows potential as an instrument of active labor market policy. In particular, many
instruments used in labor market policy have been shown to have large lock-in effects (that is,
negative in-treatment effects), implying that participants are temporarily harmed by them.
Temp employment has the opposite effect, namely, it increases the exit rate into permanent
employment while in treatment.

Some US states have already experimented with such instruments. While some research-
ers have advocated the involvement of temporary agencies in job placement programs (Lane
et al. 2003, Andersson et al. 2009), the study by Autor & Houseman (2005) argues that such a
policy recommendation may be premature. Our results may be taken as an indication that
temporary agency employment could be used successfully as an instrument of active labor
market policy if targeted at the right treatment groups at the right time.

The paper is organized as follows. A brief review of the empirical literature is provided in
Section 2. Section 3 highlights key facts about the temporary help sector in Denmark. Section
4 presents the estimation strategy. Section 5 introduces the data set and presents the main de-
scriptive statistics. In Section 6, we discuss the results, and in Section 7 we draw conclusions

and provide a policy discussion.

2. Empirical Evidence

As outlined in the introduction, the theoretical impact of agency employment on post-
unemployment outcomes is not clear-cut. As a result, a growing literature has emerged, at-
tempting to identify the effects of agency employment on subsequent labor market outcomes.
Yet even the empirical evidence is contradictory. No evidence of temporary work acting as a
springboard into regular employment has been found so far for Germany (Kvasnicka 2009) or
Spain (Amuedo-Dorantes et al. 2008). Malo & Mufioz-Bullén (2008) show that temp work
tends primarily to affect married women, and Garcia-Pérez & Mufioz-Bullon (2005) show that
temp work only affects young, short-term unemployed workers in Spain. In Italy, the effect on

labor market outcomes depends on the region in question (lchino et al. 2008). In general, it
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seems that rigid European labor market institutions do not facilitate successful transitions
from temp work into permanent work. The American evidence is somewhat more promising.’
However, due to the different institutional background there, most US studies concentrate on
the earnings and employment stability of low-wage earners or recipients of income subsidies
who enter the temporary help service sector. Overall, most studies suggest that temporary
agency employment at least does not have any long-run negative effects on the outcomes of
temp workers.

To identify the causal effects of agency employment on the likelihood of obtaining a per-
manent job, the vast majority of studies use variants of the conditional independence assump-
tion (CIA), and concerns remain about selection on variables that are unobservable (Autor
2009). The debate on whether the CIA may be violated has intensified since the study by Au-
tor & Houseman (2005). Using a quasi-experimental setting, they show that moving welfare-
to-work program participants into temporary help jobs increases their short-term earnings.
However, these effects are offset by lower earnings, less frequent employment, and higher wel-
fare recidivism over the subsequent seven quarters.

Our study contributes to this debate by employing and extending the timing-of-events ap-
proach to model the causal effect of temporary agency employment on various labor market
outcomes. The advantage of this approach is that it exploits the random variation in the timing
of the treatment to separate the time-varying treatment effects from the (assumed) time-
invariant unobserved variables affecting the selection into temporary agency employment, the

exit from temp jobs, and the transition into regular employment.

3. Temporary Agency Employment in Denmark

Until 1990, the Danish temporary help sector was subject to comprehensive regulation. Since
1990, more or less all regulations on establishing and operating a temporary employment
agency have been removed. Consequently, there is free market access for all agencies except
those serving the health care and transportation sectors. In the latter two cases, agencies need
authorization to operate and are required to employ staff with a medical background or a vo-
cational degree in the transport sector, respectively.

Collective bargaining at the industry, agency, and user-firm level also plays an important

role in determining the conditions for temporary agency employment in Denmark, often re-

®  For example, Lane et al. (2003), Andersson et al. (2005, 2009), Hamersma & Heinrich (2008) and Heinrich
et al. (2009). The results of these studies are discussed thoroughly in Autor (2009).
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placing legal regulations.* About 80 percent of Danish temp workers are members of unem-
ployment insurance funds, which are operated by unions. Generally, standard labor law ap-
plies when hiring a temp worker. Nevertheless, agency workers who are employed for less
than six to nine months at the same job are not protected by the act governing the legal rela-
tionship between employer and employee (Funtionarloven) and are usually not eligible for
employment benefits such as maternity benefits, vacation pay, leave to care for a sick child, or
disability pensions, or the right to at least one month’s notice of termination, which may ad-
versely affect agency workers on shorter contracts.

Until recently, the temporary help sector was very small in Denmark. Temporary agency
workers were mainly used to adapt the size of the workforce to fluctuations in demand and to
temporarily replace permanent staff members who were on leave or sick. On the labor supply
side, a lack of employment and income security, and frequent changes of working conditions,
were among the reasons why most workers did not consider agency jobs to be attractive when
alternative job offers were available.

This has changed dramatically. Since 1997, the temporary help sector has undergone im-
pressive growth. The share of temporary agency workers (full-time equivalent) increased
more than five-fold, from 0.2 percent in 1997 to 1.1 percent in 2007. This may be only the
bottom line. If the share of temp workers is calculated as the number of persons who accepted
a temp job, it totaled 1.7 percent of the workforce in 2007 (Windelin and Hansen 2007).

Despite the fact that large agencies dominate the temporary help market, the number of
registered agencies has increased considerably, from 305 in 2005 to 623 in 2007 (Mglgaard
and Hansen 2008). Until 2002, the health care sector dominated the temp industry, but since
then, it has been overtaken by the manufacturing, construction, and transport sectors (Kudsk-
Iversen & Andersen 2006). In 2007, the health care sector was responsible for 32 percent of
total turnover in the temp industry; the industrial sector was responsible for 35 percent and the
transport sector for 10 percent (Statistics Denmark 2009). As agency jobs have opened up in
blue-collar occupations, the temporary help industry has become an increasingly important
employer of less-skilled workers.

There are several reasons responsible for the spectacular growth of the Danish temporary
help service sector: First, the temporary help sector may serve as a stepping stone into the
Danish labor market, not only for the unemployed but also for groups such as East European
immigrants: 13 percent of the “work and stay” permits issued since 2004 have been granted to

East Europeans hired by temporary agencies (Andersen 2007). The growing pool of immi-

* A comprehensive and detailed description of the system of collective bargaining in the Danish temporary

help service sector can be found in Arrowsmith (2008).
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grants available for temporary agency employment may have attracted employers’ interest
and demand in many sectors.

Second, as a consequence of the tight labor market in Denmark, client firms often faced
bottlenecks when recruiting new workers. In response, temporary agencies specialized in
identifying agency workers’ skills and matching them with the staffing needs of firms. This
offers employers the advantage of reducing the effective hiring costs associated with hiring
new employees, and also enables them to screen workers for direct-hire positions and improve
subsequent match quality. The screening device hypothesis may play a particularly important
role on the Danish labor market: during our observation period, the pool of unemployed com-
prised many workers who would have difficulties to find employment through normal search
channels.

Third, temporary agency work is attractive to workers in the health care sector. According
to anecdotal evidence, agency employment allows workers in the public health sector — espe-
cially nurses and doctors — not only to better determine their own working hours but also to
bargain for higher wages. Jahn (2010b) shows that nurses employed through temp agencies
indeed receive considerably higher wages than nurses employed in non-temp firms.

Finally, recent research has refuted the assumption that most Danish temporary agency
workers are accepting temp jobs by choice. According to Pedersen et al. (2003) and Oxford
Research (2003), most of the temp workers interviewed in their field studies had chosen this
form of employment out of financial need or a desire to escape unemployment. These find-
ings, in combination with the increased share of low-skilled workers in this sector, have fu-
eled the debate on whether temporary agency work improves or worsens unemployed
people’s labor market chances.

4. Econometric Strategy

The aim of this study is to investigate whether taking up a temporary agency job may be a
bridge from unemployment to employment. Hence, our population of interest is individuals
who have lost their jobs or who have otherwise become unemployed. Thus, we sample work-
ers at the point in time when they enter unemployment and analyze how long it takes them to
find non-temp work and whether having worked for a temp agency while they were unem-
ployed accelerates this process. The duration modeled is therefore the time from becoming
unemployed to finding a non-temp job. The take-up of temporary work during this period is
considered the treatment, the effect of which we want to estimate.

As unemployed workers do not take up agency jobs at random, we have to distinguish the

causal effects of temporary agency employment from selection effects. As outlined in Section
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2, most European studies use the Conditional Independence Assumption (CIA) when analyz-
ing the stepping stone effect of temporary agency employment. However, if there are unob-
served variables influencing the selection process as well as the potential outcomes, the CIA
approach will result in biased estimates. Albeit the data set at hand is quite detailed, it may be
questionable whether the CIA holds as the motivation why unemployed workers would take
up an agency job is a priori not obvious, as the discussion above shows.

An alternative econometric approach may therefore be a duration model, analyzing the
time from inflow into unemployment until non-temp employment is obtained, taking into ac-
count the endogenous choice of workers to accept agency work. Such an analysis aims at es-
timating the causal effect of working in the temporary help sector on the duration of unem-
ployment, or alternatively, on the exit rate from unemployment to regular employment. This
is done by exploiting the timing-of-events approach formalized by Abbring and VVan den Berg
(2003). Exploiting random variation in the observed moment of transition from (full-time)
unemployment to temporary agency employment, this approach is ideal for separating selec-
tion effects from causal effects.

4.1  The Timing-of-Events Approach

We consider being employed by a temporary agency during a spell of unemployment to be the
treatment, and we then want to estimate the effect of this treatment on the exit rate from un-
employment to employment, both during and after the treatment. Let T,, be a continuous ran-
dom variable measuring the time from becoming unemployed to being hired into non-temp
employment. Data on T, are censored for those who remained unemployed until the last week
of the observation period and for those making transitions out of the labor force. The hazard

rate into a non-temp job is assumed to be a Mixed Proportional Hazard (MPH):

6y (t]x, dq (0), d2 (1), v,) = Ay (D)explxBy, + d1(O)y1 + d2(Dy2 + 4] 1)

The hazard function is specified as the product of a baseline hazard, 4,,(t), depending on
the elapsed unemployment duration, and a scaling function depending on observed variables,
x, unobserved heterogeneity that accounts for possible selectivity in the exit process v, and
two time-varying indicators, one for being in treatment, d, (t) (i.e., being employed by a temp
agency at time t), and one for having been in treatment earlier, d,(t) (i.e., having been a temp
during the current unemployment spell before t but not a temp at t). The coefficients y; and
¥, thus capture the in-treatment and post-treatment effects of temp jobs on the hazard rate into

non-temp employment, respectively.



In the case of active labor market programs, one often observes that y, is negative, i.e., that
there is a lock-in effect. However, in the case of temporary agency employment, the sign of y,
is not obvious. On the one hand, while on assignment, the temp worker has less time to search
for a job outside the temp sector. On the other hand, it is well known that client firms also use
temporary agency employment as a screening device. This may be particularly true in Den-
mark, where the labor market is considered to have been tight during most of the observation
period. In this case, agency workers who possess the relevant skills may receive an offer for a
permanent job faster than comparable individuals conducting their job search from open un-
employment.

If y,1s positive, it means that the skills or the network obtained during a temp job increases
the subsequent chances of finding non-temp employment. On the other hand, a negative effect
would normally be interpreted as some type of stigma. If temporary agency employment is to
act as a bridge into non-temp employment, then either y; or y, (or both) should be positive.

We model the baseline hazard using a flexible, piecewise-constant specification:

Au(t) = exp [Z (Al (t))]

l

where [ =0, ...,11 is a subscript for the (11) time intervals measured in weeks and I;(t)
are time-varying indicator variables for elapsed duration t. We split the analysis period during
the first six months into monthly intervals. From the seventh month on, we split the time axis
into quarterly intervals up to two years, after which the exit rate is assumed to be constant.

In order to allow an interpretation of y; and y, as causal effects, we have to take into ac-
count the potential endogeneity of temporary agency employment, i.e. the decision to take up
a temp job while being unemployed. Let T, denote the time from becoming unemployed until
the person finds a temporary agency job. Note that we consider temp periods to be part of the
unemployment spell, hence, if T, is observed, it is shorter than T,,. Following the notation
used above and specifying once again an MPH function, the transition rate into temporary

agency jobs is specified as:

0, (tlx, vp) = lp(t)exp[xﬂp + vp] (2)
The unobserved random variables, v, v,, are allowed to be correlated, which implies a

correction for the potential endogeneity of the treatment status.
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Let C; be a non-censoring indicator that takes the value of 1 if spell i was completed by a
transition into a non-temp job before the end of the observation period, and zero otherwise.

The likelihood function for individual j with N unemployment spells is specified as

N
L(vvp) = 1_[ Li(v, vp)
i=1

where
Ll-(vu, vp) 3

It,i<tyi )
= Hp [tpi |xi: vp] [ : ]Hu [tui |xi’ dl(tui)' dz (tui), Uu]cl

Ly

tpi
X exp {—f 0, [s|xi,vp] ds — 0, [r|x;, d (t),d,(t), vu]rt}
0

0

However, there is an additional potential source of endogeneity, which might be important
when analyzing the stepping stone effect of agency employment; the endogeneity of the dura-
tion of the temp job itself. To check whether the selection out of temp employment and back
into open unemployment affects our results, we refine the timing-of-events approach by mod-
eling explicitly the treatment duration.

Let T,; denote the duration of the temp job, that is, the treatment dose. The temp job may
end by a transition directly into permanent employment, which is already modeled in equation
(1) above. If this occurs, the treatment duration Ty is treated as censored. Hence, T4 measures
the (potentially latent) time until a transition into open unemployment occurs. The treatment

duration is modeled in the following way:

04(t|x, tp, 2,v4) = Ag(D)exp|xBy + f(tp) + 2y + v4] (4)

Note that we condition on the time taken until the treatment has begun. This is included as
a step function, using the same intervals as those used for the baseline hazard function (except
we collapse the last 5 intervals, since there are very few temp jobs lasting longer than 52
weeks). As further controls, z, we included the wage received during the temp job, the number
of previous treatments, as well as the accumulated number of weeks in temp jobs before the

current temp spell. In this case the likelihood function (3) changes to:

N
L(vu,vp,,vd) = nLi(vu,vp,vd)
i=1

where
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Li(vu, Up, Vg )

I[tpi<tui tpi+tdi<tui]0 [
u

] 1l .
= Op[tpilxi, vy Oa[tailxi, tp, 2, V4] tyilxi, dy (1), dy (ty), 1]

tpi tai
X exp {—f 6, [s|x;, v, | ds — f Oalt|x;, ty, z,v4]dt —f
0 0 0

tui

eu [rlxi' dl (t)! d2 (t)' vu]dr}

Note that in both cases random variation in the timing of the beginning of the treatment
identifies the causal effect of the treatment under the assumption that unobserved characteris-
tics are time-invariant and that there is no anticipation of treatment.® The distribution of unob-
served variables is approximated non-parametrically by a bivariate (or in the extended model
a trivariate) discrete distribution with M mass points (Heckman & Singer 1984 and Gaure et
al. 2007). Moreover, due to the random variation in the timing of treatment, no exclusion re-
striction is necessary to identify the parameters of this model non-parametrically. The only
assumption necessary, beyond the assumption of mixed proportionally hazards, is one of non-
anticipation; that is, the individual is not supposed to know in advance the exact starting date
of the agency job, only its probability distribution. This assumption is crucial to rule out
changes in behavior before the actual treatment takes place. As long as the individual does not
know the exact starting date too long in advance, this is generally not perceived as a problem.
In the case of temporary agency jobs, where workers are often called the same morning that
the job begins, this is hardly a large problem.

In all estimations performed, we first estimate the model without unobserved heterogenei-
ty, and then we proceed by adding additional points of support to the distribution of unobser-
vables until the likelihood does not improve enough to satisfy the Akaike Information Crite-
rion. This procedure typically results in about six support points in the final estimation. Para-
meter estimates of treatment effects typically start to stabilize after the third or fourth support

point has been added.

4.2  Modeling Effects for Sub-Groups

We estimate effects for different sub-groups by allowing the effects to depend on the observ-
able characteristics, and we assume that all heterogeneity is captured in this way. Conditional

on observables, the effects are assumed to be homogenous, and hence, we do not have to dis-

®  With multi-spell data, identification does not depend completely on the proportionality assumption when we

assume the unobserved heterogeneity term to be constant over time for each individual (Abbring & Van den
Berg 2003). Furthermore, the proportionality assumption is not needed for identification provided that we ob-
serve a sufficient amount of variation in covariates over time and across observations (Brinch 2007, Gaure et
al. 2007).
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tinguish between the average treatment effect on the treated and the average treatment effect
as long as we condition on observable characteristics (Heckman et al. 1999).

To estimate heterogeneous effects of temporary agency employment, we augment the set
of characteristics by including interaction terms between a subset of the characteristics,
x5, and the two treatment indicators d, (t) and d,(t) . This implies that the effect of agency
employment is allowed to vary with these characteristics. Apart from a larger set of parame-
ters, the estimation procedure is as before, and the hazard function out of unemployment to

employment can be written as

6, (t]x, dq(2), d2 (), v,) = Au(Dexp[xfy, + (1 x°)d  (t)y, + (1 x%)d2(D)y2 + w] ®)

Where (1 x%) is a (K+1) vector of characteristics, and y; is a (K + 1) parameter vector, and
similarly for y,.

Moreover, we test whether the treatment is more effective when labor markets are tight, as
we have hypothesized. This is done by interacting the treatment dummies with the local un-
employment rate.

Finally, we investigate how the treatment effects depend on the treatment intensity. We
construct two measures of treatment intensity; the first is a time-varying variable, which
measures, at elapsed duration t, the number of temp jobs held during the unemployment spell
up until time t. The second variable is also time-varying, and it measures the accumulated

number of weeks spent in treatment until time t.

4.3  Modeling Post-Unemployment Outcomes

In the next step, we extend the basic timing-of-events model by looking beyond the unem-
ployment spell at some indicators of job quality. We want to investigate whether holding a
temp job affects the hourly wages in the subsequent job and the duration of that job spell and
employment spell, where an employment spell is defined as a sequence of non-interrupted job
spells.

First, we follow Arni et al (2009) by modeling the post-treatment wage explicitly. Howev-
er, contrary to them, we specify a log-normal distribution for the post-unemployment wage,
that is,

1 (lnw —xBy — vw)' (6)

fwlxv) =="¢ -
where ¢(.) denotes the pdf of the standard normal distribution. The reason for choosing
the log-normal distribution for the wage equation is that it has been the conventional choice in
the literature on wage equations. The parameters of this model are then estimated jointly with
13



those of the model specified in (1), extending again the distribution of unobservables. The
advantage of this specification is that we are able to present estimates of the size of the wage
advantage or disadvantage compared to the control group as well.

Moreover, within the same framework we evaluate the effects of temporary agency em-
ployment on subsequent job and employment stability. First, we analyze the impact of tempo-
rary agency employment on the duration of the first non-temp job, starting immediately after
unemployment exit. A job spell is defined as the number of consecutive weeks in employment
with the same employer. Second, we perform the same analysis with respect to the employ-
ment stability, analyzing the duration of uninterrupted employment, which may consist of a

sequence of job spells. Denote by T; and T, the job and employment duration, respectively.

The hazard rate out of job or employment is also specified as an MPH:

Hi(tli dl; dz, vi) = Al(t)exp[xﬁl + dlYli + dZVZi + vi]l i = elj (7)

Note that here the two treatment indicators d, and d, are time-invariant, since they meas-
ure whether the person made a transition into a non-temp job directly from a temp job (d, =
1) or from open unemployment following a temp job (d, = 1). Once again, the model of the
likelihood function in section 4.1 is extended to include the contribution to the likelihood
function from the job or employment duration model, that is, we jointly estimate employment
(or job-) duration, unemployment duration, and the duration until a temp job (the treatment).
Unobserved variables in all hazard rates are allowed to be correlated, as in the basic model.

5. Data Sources and Descriptive Statistics

Our empirical analysis is based on two rich sets of Danish register data. Our primary data set
is an extract from a matched employer-employee data set, which contains weekly information
on all persons aged 16 to 75 living in Denmark. The data set is compiled from a variety of
sources maintained by Statistics Denmark. It records all transitions between employment,
unemployment, participation in programs of active labor market policy, and being outside the
labor force, and it also provides accurate information on the establishment in which the work-
er is employed and the hourly wages in the current job. To this data set, we match additional
socio-economic information available from the Integrated Database for Labour Market Re-
search (IDA), which is also maintained by Statistics Denmark. As the combined data set al-
lows us to construct the (un-)employment careers of workers, which is exact to the week, it is
especially suitable for performing duration analyses. Due to its administrative nature, the data
set can be considered highly reliable.
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Nevertheless, the data set has one minor limitation: we can identify employment spells in
temporary help agencies only by an industry classification code. This implies that temp work-
ers cannot be distinguished from the permanent administrative staff of temporary employment
agencies. However, we do not expect that this affects our estimations, since the absolute num-
ber of the permanent staff members in the data set is likely to be small, and we concentrate
our analysis on temp workers who were unemployed before accepting the temp job.

For the analysis, we use all individuals aged 16 to 60 who were employed by a temp agen-
cy at least once during an unemployment spell starting in the period 1997 to 2006, and a two
percent random sample of all other individuals aged 16 to 60 starting an unemployment spell
during the same period. There is also information available for the period 1994 to 1996, and
this is used to construct the previous employment history of the job-seekers.

An unemployment spell is defined as a sequence of weeks during which a person receives
either Ul benefits, is in some type of active labor market policy program, or is employed at a
temp agency. Thus, agency employment is treated as a part of the unemployment spell in or-
der to enable the counterfactual analysis. Unemployment spells continuing until the end of the
sample period are treated as independently right-censored observations (about 3.9 percent of
all spells).

The dependent variable is the unemployment duration measured in weeks. The two expla-
natory variables of interest are the time-varying indicator of being employed as a temp work-
er, and the time-varying indicator of having been employed as a temp worker at a previous
time during the current unemployment spell. We define the destination “regular employment”
as non-temp employment and self-employment.”’

In order to concentrate on workers who accept an agency job because of a lack of alterna-
tives outside the sector, the following selection decisions are made. First, our treatment group
only includes temp workers who received unemployment insurance benefits or unemployment
assistance before entering temp employment.® Second, we only include temp spells if the
temporary agency job is the primary job. Third, unemployed job-seekers often try to escape
unemployment by upgrading their education, but do temp work at the same time to augment

their income. Since their motivation might not be primarily to find employment outside the

® For Germany, Antoni and Jahn (2009) provide evidence that permanent agency staff members account for

about 7 percent of the stock of all workers identified as temp workers via the industry classification code. In
the inflow to temp jobs from unemployment, this ratio is likely to be considerably lower, since the staff of
temp agencies obviously experience fewer transitions into and out of jobs than the temp workers themselves.
One might argue that self-employment (out of unemployment) is often as precarious as temporary agency
jobs. We therefore estimated the model defining the destination only as salary or wage employment. The re-
sults are nearly identical to those reported in Table 1 and are available upon request.

This decision is also motivated by the fact that the model implemented cannot deal with selection at time
zero.
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sector, we exclude all unemployment spells of individuals who are simultaneously attending
formal education. Fourth, as mentioned earlier, there is some evidence that the reason for ac-
cepting a temp job in the health care sector may be driven mainly by income motives. There-
fore, we exclude all individuals who are educated as nurses or as medical doctors.

Finally, we exclude individuals who hold top management positions, as it is likely that they
belong to the permanent staff of the agency. For the same reason, we exclude temp workers
with a temp spell lasting more than one year. After this sample selection, the sample consists
of 75,630 individuals experiencing a total of 260,635 unemployment spells.’

We present all results separately by gender, as the kind of jobs vary considerably between
these two groups. While men are mainly assigned to the construction and manufacturing sec-
tor, women are more likely to be found in the trade and service sector.

In addition, the following socio-demographic variables are used: age (5 categories), single
or not, ethnic origin (5 groups), child in the household, child below age of 7 in the household,
and a dummy variable that indicates whether the partner is employed. In addition, we have
five educational variables, information on the Ul fund (nine occupation/industry-related
funds), and a dummy variable that indicates whether or not the worker is a member of a Ul
fund, non-membership implying that the worker receives unemployment assistance, which is
considerably lower than Ul benefits.

As a proxy for the human capital of the worker, we use the employment history of the past
three years: previously employed (in the temporary help sector, self-employed, or in regular
employment, the latter of which is the reference category), sick, or out of the labor force.
Moreover, we control for the total fraction of time spent in employment during the past three
years, the number of temp and regular jobs held, and the number of programs of active labor
market policy that the worker attended during the past three years. Finally, we include dum-
mies for the year and quarter of entry into the current unemployment spell as well as the re-
gional unemployment rate (based on 14 counties). All controls, except for the two main ex-
planatory variables, are measured at the beginning of the unemployment spell and will be
treated as time-invariant regressors, which are fixed for each single spell but can vary over
different spells for the same person.

[Table 1 about here]

Table 1 presents an overview of events and outcomes for the treated and the untreated

group separated by gender. As there are only small differences between men and women, we

report in the following the results for the pooled sample. The observations refer to unem-

°  Table B1 informs about the number of cases excluded for the above-mentioned reasons. All tables in Appen-

dix B will be available to the interested reader online or upon request.
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ployment spells, not to individuals. Of the 260,635 unemployment spells, 25,436 involve at
least one temporary agency work spell. Clearly, there are strong differences in the median
duration of unemployment. Median search for a regular job lasts about 10 weeks for the un-
treated group and 33 weeks for individuals who experienced a temp spell during unemploy-
ment. The median (mean) time until first accepting an agency job is about 10 (21) weeks. The
median (mean) duration of a temp spell is about 5 (9) weeks and the average number of sepa-
rate temp spells (separated by unemployment) during a given unemployment spell is 1.6;
7,417 or about 29 percent of the unemployment spells of the treated group experienced more
than one temp job during the unemployment spell. Table 1 also shows that 76 (79) percent of
the male (female) treated group ultimately ended up in regular employment. This is only the
case for 60 (65) percent of the comparison group.

The sample statistics reveal that there are only minor differences in terms of background
characteristics between the treated and the untreated, see Table A1. Women are more likely to
experience a temporary agency spell during unemployment and they are slightly older (36
years of age) than their male counterparts (33 years of age). The treated are on average about
one year younger than the untreated, and are more often single (76 vs. 73 percent for men and
62 vs. 56 percent for women). Among the immigrants, only the first-generation non-western
immigrants appear underrepresented among the treated. However, compared to the national
average, immigrants are overrepresented in the pool of unemployed. During the observation
period, the mean regional unemployment rate was about 5.9 (standard deviation 1.4). As a
consequence of the tightness of the Danish labor market, the educational attainment of the
unemployed is low. On average, 47 percent of workers do not have any vocational training or
further education. Compared to the untreated, the treated group is slightly better qualified,
indicating that some qualifications might be an advantage in finding even temp jobs. Finally,
the share among the unemployed (treated or not) who are not eligible for unemployment ben-
efits is rather high. About 29 percent of the male and 16 percent of the female unemployed
received only unemployment assistance.

Regarding the previous employment history of the unemployed, the differences are more
pronounced. The treated group held on average 0.8 temp jobs during the past three years be-
fore becoming unemployed, while the untreated held on average only 0.4 temp jobs. About 51
percent of the untreated were regularly employed previous to the unemployment spell, while

this was only the case for 37 percent of the treatment group.*°

1 Some of the individuals actually held a temp job before becoming unemployed, that is, they went from per-
manent employment or out of the labor force to temp employment and then into open unemployment. As the
model does not allow for selection at time zero, in the estimations presented here unemployment begins with
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6. Results

6.1  Empirical Hazards and Selection into Treatment

Figure 1 shows, first, the Kaplan-Meier estimates of the transition rate from unemployment to
temporary agency employment as a function of elapsed unemployment duration; second, the
hazard rate from unemployment to regular employment for unemployed who did not hold a
temp job during unemployment (the untreated); and third, the hazard rate to regular employ-
ment for the treated individuals. All durations are measured from the time of unemployment
entry in weeks.

[Figure 1 about here]

The hazard rate to temporary employment measures the probability of entering temporary
employment in the next week for those who are unemployed at the beginning of each week.
As stated in Section 4, a key identifying assumption is that we observe some exogenous varia-
tion in the time until being treated. Figure 1 shows that there is indeed a great deal of variation
in these durations. The hazard rate to agency employment for men starts at about 0.6 percent
per week and decreases over the first year of unemployment to a level of around 0.2 percent.
The hazard rate to agency employment for unemployed women starts at a slightly higher level
(0.7 percent) and, similarly to the hazard rate for the men, decreases gradually during the first
year of unemployment to 0.3 percent.

The hazard rates to regular employment for the untreated start at a level of 5 percent for
men and 7 percent for women and gradually decrease thereafter. Interestingly, the hazard rate
to employment jumps up after 6 months and again after one year for women. One reason may
be that Denmark uses instruments of active labor market policy quite intensively. After one
year (26 weeks for young workers and workers above 60), participation in active labor market
programs becomes compulsory.

Finally, Figure 1 displays the hazard rates to employment for the treated unemployed. The
exit rate for the treated starts, by construction, very low (since they have a treatment period
before leaving unemployment), peaks at about 2 percent after 26 weeks of job search have
elapsed, stays constant for another 6 months, and tapers off gradually to the original value of
just 1 percent per week after 120 weeks of elapsed unemployment duration. Moreover, after
six months, the exit rate for the treated lies well above the hazard rate for the non-treated. This

pattern suggests that the dynamics of the job search process are important, as conditioning on

the open unemployment spell. However, as a robustness check, we also add these temp spells to the analysis
by generating an artificial 0.1-week period of open unemployment to the beginning of such unemployment
periods. In addition, we estimated the model excluding those unemployment spells. It turns out that our re-
sults which are available upon request are robust to such changes.
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unemployment duration is obviously crucial when estimating treatment effects - the treated
are found among those who did not find a regular job shortly after becoming unemployed.
Moreover, it suggests that taking into account the dynamics of the selection process is impor-
tant as well. It also implies that either there is a fairly strong treatment effect, or that the
treated and untreated differ considerably in observable or unobservable ways.

Results of the selection equation (time until a temp job) and the main equation (time until
ordinary employment) are shown in appendix Table A2 for the model with homogenous
treatment effects and six support points. For the sake of brevity, we will not report these in
any detail, but we will briefly mention the main patterns in the selection equation.

First of all, duration dependence in the selection equation is slightly hump-shaped, with a
peak at 12-16 weeks for men and at 8-12 weeks for women. Young workers below the age of
24 have a much higher transition rate to temp jobs than older workers. Workers aged 45 or
more have a considerably lower transition rate into temp jobs than those between 25 and 44.
Living with a working partner in the household (married or not) is associated with a higher
probability of receiving treatment compared to all other family status categories. Women with
children have a lower transition rate into treatment, especially if there is a child below seven
years of age in the household.

The transition rate into temp jobs for non-western immigrants is considerably lower than
for Danes and western immigrants. Moreover, we find that the least skilled workers, without
any formal educational qualifications and unemployed with a master’s degree or higher, are
much less likely to take temp jobs than those with vocational or short academic education.
Finally, the transition rate into temporary work increases with the fraction of time the person
was employed during the past three years.

6.2  Unobserved Heterogeneity and Treatment Effects

In order to estimate homogenous treatment effects across individuals, we proceed as follows.
We first estimate a basic duration model with flexible baseline, no unobserved heterogeneity,
no selection, and only the two main explanatory variables (in-treatment and post-treatment).
Second, we estimate the same model but adding the covariates described in Section 5. Third,
we estimate the full timing-of-events model, starting from a two point distribution of unob-
servables. The first model indicates that there are significant positive in-treatment effects as

well as post-treatment effects.'* After controlling for selection into temp employment the in-

1 The results are provided in Table B2, which will be available online.
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treatment effects declines considerably and the significant post-treatment effect disappears for
men and becomes even significantly negative for women.

We proceed, next, by estimating the same model, allowing sequentially for extra mass
points as described in section 4.1, freeing up the correlation structure of the unobservables.
We add mass points as long as the Akaide Information Criterion improves (see, e.g., Gaure et
al. 2007). It turns out that the in-treatment and post-treatment coefficients barely change after
adding four mass points. The results after adding six support points, which is most often the
optimal number, are in Table 2. We first report the treatment effects in the standard timing-of-
events model, where the duration of the treatment is taken as exogenous.

Table 2 shows that there are significant and high positive in-treatment effects, which
means that currently working for a temp agency does significantly affect the transition rate to
non-temp employment on average, when compared to a similar person in open unemploy-
ment. On the other hand, having worked for a temp agency at least once earlier in the same
unemployment spell causes no significant increase in the hazard rate to ordinary employment
for men. For women the post-treatment effect is significant and negative, lowering the exit
rate by about 15 percent.*?

It might be illustrative to compare the expected remaining unemployment durations for un-
employed with and without treatment. To do so we follow the approach developed by Kyyré
et al. (2009) and calculate the expected remaining unemployment duration of entering a temp
job at a given unemployment duration and at a given treatment duration, compared to the
counterfactual of no treatment, i.e the average treatment effect on the treated. The median
time until entry into the first temp job is about 11 weeks in our sample, and the median dura-
tion of a temp spell during an unemployment spell approximately 6 weeks. Performing this
exercise, we find that the treatment reduces the expected remaining unemployment duration
by about 4.6 weeks for men and 1.1 weeks for women.*®

One might argue that the exit out of the treatment back into open unemployment might be
endogenous as well. As outlined in Section 4, we extended the main model and jointly esti-
mated the duration until a temp job, the duration of the treatment, and the unemployment du-

ration, extending the distribution of unobservables to be trivariate.

12 As a robustness check, we run the model on the full sample with interaction terms for the excluded subgroups

described in Section 5 and the treatment effects. It turns out the main conclusions do not change but that
both, the coefficients of the lock-in effect and the post-treatment effect become slightly lower in size. Interes-
tingly, the interaction terms of the post- and in-treatment effects with the nurses and the workers who are pa-
rallel assigned in formal education are negative. As described in Section 3, this result is expected because of
the peculiar role the temporary help service industry plays in the health sector in Denmark and because stu-
dents might not be interested in finding a regular job.

We considered in total 9 treatments by varying the time until entry into the first temp job and the duration of
the temp jobs around the sample median. The results can be found in Table A3.
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Table A4 presents the full estimation results and shows that the selection into treatment
and the hazard rate a quite similar to the main model. Regarding selection out of temporary
agency employment back into open unemployment we find the following results: Young
workers below the age of 24 have a much lower and workers above the age of 45 have a con-
siderably higher transition rate than those between 25 and 44. First generation male immi-
grants coming from non western countries have a much higher transition rate back into open
unemployment. Interestingly, the transition probability for men decreases if the temp wage is
higher. The number of previous treatments increase and the accumulated weeks of previous
treatments decrease the transition probability for men and women.

Table 2, which summarizes the treatment effects, shows that the results are not considera-
bly different from a standard timing-of-events model, implying that once the endogeneity of
the treatment decision is taken into account, the additional endogeneity of the treatment dura-
tion does not appear to be very important. This indicates that selection out of the treatment
does not give rise to large bias in the estimated parameters. We therefore continue in the re-
maining part of the paper without modeling explicitly the duration of the treatment as the
computational burden increases considerably once one takes into account the endogeneity of
the treatment duration.

[Table 2 about here]

Table 2 also presents results for the models with heterogeneous treatment effects, provid-
ing a deeper analysis of how in-treatment and post-treatment effects vary among unemployed
job-seekers from different ethnic backgrounds, at different age, and for unemployed who were
not eligible for unemployment benefits.

Turning first to the results on immigrant status, Table 2 shows that treated male, first gen-
eration, non-western immigrants, leave unemployment considerably faster than their untreated
peers. The in-treatment effect is 48 percent larger than that of the natives and the post-
treatment effect is 31 percent larger. Female immigrants have similarly large gains from
treatment. While the post-treatment effects for native women is negative, all female immi-
grant groups also gain in terms of the post-treatment effect. The observation that temp em-
ployment is particularly effective for immigrants may be a consequence of employers having
difficulties in observing the true productivity of workers with different ethnic backgrounds.
Temporary agency employment seems to be a means to reduce information asymmetries for
the employers and to overcome stigma effects for workers of different origin.

As for the age groups, we observe for all groups a positive in-treatment effect, increasing

the exit rate to ordinary employment. However, the in-treatment effects are lower for older
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female workers, and for the group aged 20 to 24, which has just recently entered the labor
market. Interestingly, male unemployed in this age group show a considerable high and sig-
nificant positive post-treatment effect of around 13 percent. It might be that this group uses
agency employment also to get to know potential employers and occupations before they fi-
nally accept a regular job. The results also reveal that the overall negative post-treatment ef-
fect for women is driven by the ‘older’ age groups (over 35 years of age)., while the post-
treatment effect is close to zero for the age groups below 35 years of age.

Table 2 also shows the results for workers who are not eligible for unemployment insur-
ance benefit and therefore receive the lower unemployment assistance: Both the in-treatments
and post-treatment effects are significantly and considerably larger for this group of ‘weaker’
workers (as measured by their overall exit rate from unemployment). Interestingly, for unem-
ployment assistance recipients the post-treatment effect is significantly positive. This holds
for men (36 percent) and for women (30 percent). It seems that for this subgroup agency em-
ployment might be a means to free themselves from stigma effects which are usually attached
to workers who are only eligible for unemployment assistance.

To sum up, the considerable positive in-treatment effects, in particular for the immigrants
and the unemployment assistance recipients are an indication that firms use temp employment
as a screening device in a tight labor market, where high-ability workers are costly to spot. In
general, the post-treatment effects for women are negative, while they are not significant for
men. However, it seems that the overall negative post-treatment effects for women are mainly
driven by the age classes above 35. It would certainly seem valid to conclude that temporary
agency employment does no harm to the majority of unemployed workers, neither during nor
after the temp job. Conversely, it seems that for most subgroups, temporary agency employ-
ment significantly reduces the remaining time spent in unemployment and thus serves as a
stepping stone to employment. Only for women above the age of 35 is the evidence mixed in
the sense that temporary agency work speeds up the transition into regular work while doing
temp work, but reduces the transition rate into ordinary jobs after having received treatment.

6.3  Effects of Treatment Intensity and Labor Market Tightness

Proponents of the stepping-stone effect of agency work argue that job-seekers can improve
their human capital while being on assignment, while critics point out that the human capital
effect may be low. Whether human capital effects are responsible for the successful transition
into employment cannot be tested directly. However, one way to approach this question is to
investigate whether the cumulative duration of treatment, or the number of treatments earlier

in the unemployment spell, affect the likelihood of finding ordinary employment. The number
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of treatments earlier in an unemployment spell may also serve as a proxy for the already men-
tioned network effects, as they can, at least theoretically, expand the worker’s professional
network.

Table 3 shows that the hazard rate into ordinary employment while in treatment increases
with the total number of weeks in treatment in the past (during the current unemployment
spell). This could suggest that there are indeed some human capital effects present which in-
crease the likelihood of exiting unemployment to permanent jobs while being in treatment.
However,the post-treatment hazards are not significant for men and are even negative for
women, which might be taken as an indication that the accumulated human capital cannot be
transferred to other employers.

[Table 3 about here]

Conditioning instead on the number of distinct temp job spells earlier in the unemployment
spell reveals that the hazard rate into regular employment increases considerably for those
who leave unemployment while being in treatment, except for women who experienced more
than two treatments. However, the post-treatment effect is affected negatively by repeated
treatments, implying perhaps low productivity or negative stigma effects. Again, this result
may be taken as evidence for more firm or industry specific human capital which cannot be
transferred. Moreover, it is likely that network effects do not play a large role for the stepping
stone effect of agency employment.

Why is temporary agency work in Denmark a successful strategy for escaping unemploy-
ment, while it hardly works at all in other European countries? One explanation could be that
the tightness of the Danish labor market is “responsible.” As outlined in Section 3, the unem-
ployment rate during our observation period was rather low. Consequently, firms had difficul-
ties finding qualified workers. According to anecdotal evidence, there was competition be-
tween firms to find qualified workers, and firms even lured qualified workers away from
competitors by offering fringe benefits. Therefore, it is plausible that agencies specialized in
identifying job-seekers in the pool of unemployed in order to meet the staffing needs of user
firms. User firms would then employ these workers first as temporary agency workers in or-
der to screen them before hiring them into permanent positions. Despite the rather lax em-
ployment protection legislation in Denmark, this might be an optimal strategy, since it allows
firms to avoid both large turnover costs and negative reputation effects if these workers do not
prove to match the requirements or if demand declines.

In order to examine whether the treatment effect depends on labor market tightness or the

business cycle, we included an interaction term in the basic model between the time-varying
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treatment indicators and the deviation of the local unemployment rate from the average un-
employment rate of 5.9 during our observation period. The results are reported in Table 3.
Table 3 illustrates that there is indeed a significantly smaller in-treatment effect in regions
and/or periods with above-average unemployment rates for men. An unemployment rate one
percentage point above the average implies a 5 percent lower in-treatment effect. In addition,
the post-treatment effect for men falls by about 2 percent if the regional unemployment rate is
one percentage point above average. However, the coefficient is only significant at the 10
percent level (p-value: 0.06). For women the evidence is somewhat more mixed. A higher
unemployment rate by one percentage point slightly increases the in-treatment effect and af-
fects the post-treatment effect significantly negative. Overall, the stepping stone effect seems

to be procyclical.

6.4  Post-Unemployment Wages, Job Stability, and Employment Stability

Despite the positive stepping-stone effects presented, one might worry that subsequent job
quality, as measured by job or employment stability or by the level of hourly wages, is worse
for the treated than for the untreated. One reason is that having held a temp job may be inter-
preted as a negative signal by prospective employers, causing them to offer lower wages or
less stable jobs. In this section, we examine the effect of temporary agency employment on
the quality of jobs found. In order to investigate the effect on post-unemployment wages, we
specified a lognormal wage equation for the post-unemployment wage, as described in Sec-
tion 4.
[Table 4 about here]

All variables included in the hazard rates were also included in the wage regressions. The
results in the upper part of Table 4 show that only workers who exit directly into permanent
employment while in treatment are able to increase their wages, while there is no significant
effect for workers who find employment after treatment (the post-treatment effect). The re-
sults indicate that treated female workers receive wages that are on average 4 percent above
the wages of comparable untreated workers. For men, the effect is even more pronounced:
their jobs pay 6 percent more than those of the untreated. Presumably, this reflects, at least to
some extent, a screening mechanism by which temps are hired into permanent jobs by the
firms where they are ‘temping’. As the client firm already knows the true productivity of the

worker, theory would predict that the worker-job match is of higher quality and, consequent-

" Employers report the gross earnings of their employees for the period the worker has been employed, but at
least once a year. The wage refers to the average hourly wage during the notification period. Note that the da-
ta set does not report income of the unemployed that leave unemployment for self-employment.
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ly, that wages are higher for those who received a job offer during or directly after the temp
job ended.

In a final step, we analyze the causal effect of having had a temporary agency employment
spell during the unemployment spell on the subsequent job and employment duration. First, as
a short-term indicator, we use the stability of the subsequent job immediately after leaving
unemployment. As with post-unemployment wages, this variable again may be taken as an
indicator of whether the match quality in the first job improves.

As a long-term outcome, we use, second, employment stability, measuring the number of
weeks a person is employed after leaving unemployment, defined as the number of weeks
employed without interruption after leaving successful unemployment - that is, unemploy-
ment terminating in a job offer. In this case, workers are allowed to switch jobs."

Table 4 reports results from a set of models where the basic model is extended to include
an additional equation for either subsequent employment or job duration. The results show
that having had a temp job during unemployment has no impact on subsequent employment
and job stability.

To sum up, those who find a job while in treatment increase their post-unemployment
wages but post-unemployment job and employment durations are not affected by the treat-
ment; that is, temp jobs tend to improve subsequent job quality in terms of wages and does
not harm the workers in terms of job and employment stability.

7. Conclusion

The rapid growth of temporary agency employment in Denmark has led to doubts as to
whether this form of employment is a desirable way of increasing labor market flexibility, as
employment protection in Denmark is already low and flexibility is high. This holds the more
as agency jobs do provide lower social and employment benefits than other jobs. Neverthe-
less, temporary agency work may have potential as a means of integrating workers who would
otherwise have problems finding employment on their own. On the other hand, there is a risk
that these are dead-end jobs. Answering this question for workers who enter agency employ-
ment after a period of unemployment is of special interest, since this group might be the most
vulnerable with respect to their future employment prospects.

> The employment career is considered as uninterrupted as long as there are no gaps lasting longer than three
weeks. The reason for this decision is that there may be reporting gaps if a worker ends or starts a new job in
the middle of the week. Moreover, the data reveal that reporting gaps increase during the summer vacation
period. The likely reason is that workers with job changes during the summer often have a period of vacation
typically lasting three weeks before they start a new job. As a robustness check, we allowed a reporting gap
of only one week, which did not change the general results.
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We used and refined the timing-of-events model to estimate causal effects of temporary
agency employment. First, we did not find any evidence of a lock-in effect. On the contrary,
temporary agency employment speeds up the transition into permanent employment in the
sense of reducing the remaining unemployment duration. The groups that benefit most from
temporary agency employment are male first generation non-western immigrants, all female
immigrant groups, and workers who were only eligible for unemployment assistance, groups
which are usually considered hard to integrate into the labor market. Moreover, we found
some, albeit weaker, evidence that the likelihood of exiting unemployment during treatment
successfully increases with the duration of the treatment and to some extent with the number
of treatments.

Why is temporary agency employment a successful path into regular employment for most
groups in Denmark, when the evidence is much less promising in other European countries?
The positive in-treatment effects found for groups that are often at risk of being excluded
from the labor market due to stigma effects may indicate that employers facing labor shortag-
es used temporary agency employment to screen candidates for permanent jobs. In a down-
turn, when the pool of highly qualified job-seekers swells again, employers might return to
traditional (and cheaper) direct-hire strategies. To test this assumption, we investigated
whether the stepping-stone effect depends on the tightness of the labor market. Our results
indeed confirm that the stepping-stone effect reacts to the unemployment rate in a procyclical
manner, i.e., the effects are more positive when unemployment is lower. We therefore believe
that one reason for the positive stepping-stone effect of temporary agency employment in
Denmark is the tight labor market during the observation period.

Even if temp work is be a bridge to regular employment, it is crucial to know what happens
to the quality of a job match once a worker leaves unemployment. Research evidence on this
question is of high policy relevance and entirely missing for continental Europe. A worsening
of post-unemployment job quality would be a reason to be cautious about promoting tempo-
rary agency employment in an economy that is already highly flexible. However, our results
suggest that unemployed job-seekers gain from taking temp jobs in terms of subsequent wag-
es as well. The latter results may again support our assumption that the screening of workers
may have played an important role for employers using agency workers.

As temporary agency employment has features of an ALMP instrument, the question natu-
rally arises whether public employment offices should consider utilizing temporary help ser-
vices more often as part of their overall job placement strategies. Denmark is spending about
2 percent of its GDP on ALMPs (OECD 2009). Despite these tremendous expenses, studies
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have generally shown that the effects of most activation programs are modest and sometimes
even negative (e.g., Card et al. 2009). In Denmark, activation policies that involve some real
working experience for unemployed workers, in particular employment subsidies in private
firms, seem to be most effective (see, e.g., Kyyré et al. 2009, Rosholm & Svarer 2008, Jesper-
sen et al. 2008). Almost all other program types show remarkably large lock-in effects. This
may be a consequence of the fact that these instruments prolong benefit periods and discou-
rage workers from searching for a regular job while in activation. Our findings suggest that
temporary agency employment may be a useful alternative instrument of active labor market
policy for some groups. This would offer an important source of cost savings since actively
involving temporary agencies in the job placement strategies of the public employment ser-

vice would come at almost no cost.
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Tables and Figures

Table 1: Overview of events and outcomes

Men Women

Treatment Control Treatment Control
Number of unemployment spells 11,188 112,205 14,248 122,994
Number of persons 3,822 31,811 5,556 34,441
Share right-censored spells 2.83 4.07 2.92 3.86
Median unemployment duration in weeks 33.00 10.00 32.00 9.00
Median duration of agency spell 6.00 5.00
Median time until first accepting a temp job 11.00 10.00
Mean number of agency spells 1.43 1.74
Share of workers with more than one treatment 24.75 32.62
Pergent.of unemployment spells 75.96 59.81 78.64 65.08
ending in employment
Mean wage before unemployment (DKK) 122 129 121 122
Mean wage after unemployment (DKK) 126 132 120 125
Median job stability in weeks (completed) 22 11 32 7
Median employment stability in weeks (completed) 36 25 52 14

Fig 1: Smoothed Kaplan Meier hazard rates out of unemployment to employment and temp jobs
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Table 2: Treatment effects

Men Women
In-treatment Post-treatment In-treatment Post-treatment
coef. se coef. se coef. se coef. se
Homogenous treatment effects
Exogenous treatment duration 0.631 (0.014) -0.015 (0.019) 0.678 (0.013) -0.150 (0.014)
Mean log-likelihood -2.715 -2.609
Endogenous treatment duration 0.598 (0.014) 0.036 (0.020) 0.655 (0.013) -0.146 (0.015)
Mean log-likelihood -2.915 -2.910
Heterogeneous treatment effects
Foreigner
Treatment (ref: natives) 0.604 (0.015) -0.024 (0.020) 0.666 (0.013) -0.171 (0.014)
Treatment* west 1st 0.048 (0.077) -0.074 (0.103) 0.031 (0.077) 0.214 (0.087)
Treatment* west 2nd -0.001 (0.151) 0.016 (0.291) 0.328 (0.144) 0.446 (0.210)
Treatment* non west 1st 0.393 (0.058) 0.268 (0.073) 0.373 (0.088) 0.438 (0.100)
Treatment* non west 2nd 0.071 (0.138) 0.060 (0.275) 0.442 (0.163) 0.460 (0.234)
Age
Treatment (ref: 25 <= age < 35) 0.665 (0.022) 0.027 (0.030) 0.798 (0.019) -0.012 (0.025)
Treatment* age < 20 0.086 (0.081) 0.040 (0.120) 0.060 (0.114) 0.017 (0.159)
Treatment* 20 <= age < 24 -0.123 (0.033) 0.120 (0.049) -0.112 (0.036) 0.092 (0.049)
Treatment* 35 <= age <44 -0.024 (0.032) -0.109 (0.048) -0.115 (0.029) -0.107 (0.035)
Treatment* age>=45 -0.039 (0.036) -0.160 (0.048) -0.288 (0.029) -0.371 (0.034)
Unemployment Assistance
Treatment (ref: UB) 0.560 (0.016) -0.080 (0.021) 0.641 (0.013) -0.175 (0.015)
Treatment*UA 0.344 (0.031) 0.387 (0.042) 0.408 (0.035) 0.441 (0.048)
Number of unemployment spells 11,188 112,205 14,248 122,994

Notes: Bold coefficients are statistically significant at least at the 5 percent level. The distribution of the unobser-
vables is approximated non-parametrically by a bivariate discrete distribution with six mass points. In addition, the
model includes indicators for the year and quarter of entry into unemployment, for the number of temporary agency
jobs (1, 2, 3-4, more than five), the number of regular jobs (1, 2, 3-4, more than five) during the past three years,
indicators on how often the worker participated in programs of active labor market programs during the past three
years (1, 2-3, more than 4), the yearly regional unemployment rate (based on 14 regions), dummy variable indicating
whether the workers was previously out of the labor force, or sick, and parameters for the distribution of the unob-
served characteristics. The model which takes the endogenous treatment duration explicitly into account in addition
controls for wage received during the temp job, the number of previous treatments, and the accumulated number of
weeks being treated. In this case the distribution of the unobservables is approximated by a trivariate discrete distri-

bution with six mass points.
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Table 3: The effect of labor market tightness and repeated treatments

Men Women
In-treatment Post-treatment In-treatment Post-treatment
coef. se coef. se coef. se coef. se
Accumulated duration of agency jobs in weeks
Treatment 0.617 (0.014) -0.044 (0.025) 0.653 (0.013) -0.128 (0.018)
Treatment*(additional week) 0.005 (0.002) 0.001 (0.002) 0.004 (0.002) -0.005 (0.001)
Mean log-likelihood -2.715 -2.634
Number of treatments
Treatment (ref. first treatment) 0.620 (0.015) 0.016 (0.022) 0.680 (0.014) -0.035 (0.019)
Treatment*(second treatments) 0.171 (0.081) -0.174 (0.062) 0.337 (0.062) -0.260 (0.049)
Treatment*(third or more treatments) 0.096 (0.093) -0.145 (0.075) -0.197 (0.063) -0.407 (0.047)
Mean log-likelihood -2.715 -2.633
Unemployment rate
Treatment (ref: avg. u-rate) 0.634 (0.014) -0.011 (0.019) 0.679 (0.013) -0.160 (0.014)
Treatment* (urate - avg. urate) -0.047 (0.009) -0.024 (0.013) 0.019 (0.009) -0.038 (0.009)
Mean log-likelihood -2.672 -2.609
Number of unemployment spells 11,188 112,205 14,248 122,994

Notes: Bold coefficients are statistically significant at least at the 5 percent level. In addition the model includes
the same controls as described in Table 2.

Table 4: Temporary agency employment and post-unemployment outcomes

Men Women

In-treatment Post-treatment In-treatment Post-treatment

coef. se coef. se coef. se coef. se
Wages 0.066 (0.010) 0.019 (0.012) 0.046 (0.008) 0.000 (0.009)
Mean log-likelihood -3.146 -3.018
Job stability -0.017 (0.025) -0.040 (0.035) -0.023 (0.022) -0.013 (0.028)
Mean log-likelihood -3.818 -3.749
Employment stability -0.011 (0.027) -0.032 (0.037) -0.030 (0.023) 0.011 (0.029)
Mean log-likelihood -3.879 -3.791
Number of unemployment spells 11,188 112,205 14,248 122,994

Notes: Bold coefficients are statistically significant at least at the 5 percent level. The model includes the same
controls as described in Table 2. The post-unemployment wages refer to the first wage immediately after leaving
unemployment to a non temp job. Employment stability measures the total number of weeks employed without
interruption and job stability measures the total number of weeks employed in the first job after leaving successful
unemployment.
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Appendix

Appendix A
Table Al: Selected Sample Statistics
Men Women
Treatment Control Treatment Control
mean sd mean sd mean sd mean sd

Socio-economic characteristics

Single 0.760 0427 0729 0445 0.618 0.486 0.561 0.496

Working partner 0.300 0458 0300 0458 0525 0.499 0.542 0.498

Child in household 0.205 0403 0232 0422 0379 0485 0438 0.496

Child < 7 in hh 0.131 0.338 0.147 0.354 0.223 0416 0.277 0.447
Age

Average 334 10.6 344 11 36.3 10.6 37.3 11.2

Less than 20 0.032 0.176 0.031 0.172 0.013 0.113 0.018 0.132

20-24 0.223 0416 0183 0.387 0129 0336 0.109 0.312

25-34 0.345 0476 0359 0480 0354 0.478 0.341 0.474

35-44 0.212 0409 0221 0415 0251 0.434 0.247 0431

Above 44 0.188 0.390 0.206 0.405 0.253 0.435 0.284 0.451
Nationality

Danish 0.902 0.298 0.887 0.316 0948 0.223 0.928 0.259

1st gen. west 0.028 0.165 0.025 0.157 0.024 0.152 0.021 0.143

2nd gen. west 0.004 0.065 0.004 0.064 0.003 0.058 0.004 0.060

1st gen. non west 0.058 0.234 0.075 0263 0.020 0.141 0.041 0.199

2nd gen non west 0.008 0.089 0.009 0.094 0.005 0.070 0.006 0.079
Education

Low 0.498 0500 0527 0499 0374 0.484 0455 0.498

Vocational training 0403 0490 0382 0486 0434 049  0.377 0.485

Short academic 0.055 0.228 0.040 0.195 0.089 0.284 0.059 0.236

Bachelor 0.031 0.173 0.034 0.181 0.075 0.264 0.084 0.277

Master 0.013 0.124 0.018 0.133 0.029 0.167 0.025 0.157
Copenhagen 0292 0455 0.264 0441 0363 0481 0.279 0.448
Prev. LF status

Employed 0.363 0481 0494 0500 0375 0484 0530 0.499

Temp employed 0.266  0.442 0.027 0.161 0.248 0.432 0.020 0.139

Self-employed 0.004 0.063 0.010 0.099 0.001 0.034 0.006 0.077

Sick 0.072 0.258 0.066 0.248 0.082 0275 0.071 0.257

Out of labor force 0296 0456 0.404 0491 0294 0455 0373 0.484
Employment history

Empl. dur (weeks) 75.1 52.2 74.3 52.3 78.5 52.0 70.3 49.5

Avg. no. temp jobs 0.755 1.290 0405 0948 0.818 1610 0485 1.420

Avg. no. almp 0585 1.200 0596 1.190 0539 1100 0.632 1.190

Avg. no. reg. jobs 2860 2380 3300 3220 2610 2430 3.930 4.710
Unemployment assistance 0.273 0446 0291 0454 0.121 0326 0.163 0.369
No. of persons 3,822 31,811 5,556 34,441
No. of u-spells 11,188 112,205 14,248 122,994

Notes: Pre-wages refer to the average hourly wage in DKK of the job before entering unemployment; post-
wages refer to the first job after leaving successful unemployment. Employment stability measures the median
total number of weeks employed and job stability measures the median number of weeks employed in the first

job after leaving successful unemployment.
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Table A2:

Full estimation results — homogenous treatment effects — main model

Men Women
sel. equation hazard to empl. sel. equation hazard to empl.
coef. se coef. se coef. se coef se
Baseline hazard 0-4 -5.383  (0.154) -2.561 (0.093) -4.499  (0.111) -2.604  (0.053)
(weeks) 4-8 -5.150 (0.155) -2.486 (0.094) -4.383 (0.112) -2.836  (0.054)
8-12 -5.096  (0.156) -2.607 (0.094) -4327 (0.113) -3.059 (0.054)
12-16 -5.024 (0.157) -2.603 (0.094) -4.332 (0.114) -3.028  (0.055)
16-20 5150  (0.158) -2.727 (0.095) -4.459  (0.116) -3.217  (0.055)
20-25 -5.265  (0.160) -2.820  (0.095) -4.462  (0.117) -3.294  (0.055)
25-35 -5.214  (0.159) -2.830  (0.095) -4.478 (0.116) -3.147  (0.055)
35-52 -5.390 (0.160) -2.957 (0.094) -4603 (0.117) -3.304  (0.055)
52-78 -5.636  (0.163) -3.040 (0.095) -4.818 (0.119) -3.351  (0.055)
78-104 -5.755  (0.168) -3.157 (0.096) -5.039 (0.127) -3.459  (0.058)
104-156 -6.140  (0.174) -3.327 (0.097) -5.254 (0.130) -3.592  (0.058)
-156 -6.276  (0.182) -3.419 (0.099) -5.476 (0.142) -3.702  (0.062)
Age (ref: 25-34) less than 20 0.482 (0.063) 0.215 (0.030) 0.160 (0.083) 0.175 (0.038)
20-24 0.427 (0.030) 0.257 (0.012) 0.253 (0.032) 0.201 (0.014)
35-44 0.003  (0.029) -0.089  (0.011) -0.021  (0.026) -0.059  (0.011)
above 44 -0.100  (0.033) -0.254 (0.013) -0.146 (0.028) -0.157  (0.012)
Family status Single 0.032  (0.030) -0.066 (0.011) 0.034  (0.023) -0.037  (0.010)
(ref: no working Working partner 0.194  (0.026) 0.143  (0.010) 0.079  (0.021) 0.092  (0.008)
partner) Child in hh -0.030  (0.043) 0.143 (0.015) -0.101  (0.029) 0.041 (0.0112)
Child < 7 inhh -0.051 (0.048) -0.123 (0.017) -0.252 (0.032) -0.095 (0.012)
Nationality 1st gen. west 0.048 (0.066) -0.100 (0.030) -0.049 (0.062) -0.124 (0.033)
(ref: natives) 2nd gen. west 0.063  (0.169) -0.115 (0.079) -0.092 (0.162) 0.085  (0.081)
1st gen. non west -0.367  (0.048) -0.242 (0.021) -0.635 (0.064) -0.283  (0.026)
2nd gen non west -0.302 (0.119) -0.080 (0.061) -0.549  (0.137) -0.264  (0.072)
Education Voc. training 0.189  (0.026) 0.159  (0.011) 0.187  (0.023) 0.093  (0.010)
(ref: low) Short academic 0.402  (0.053) 0.173  (0.023) 0.294  (0.039) 0.131  (0.020)
Bachelor 0.134  (0.066) 0.266  (0.027) 0.006  (0.041) 0.246  (0.018)
Master -0.178  (0.108)  0.111  (0.040) -0.124 (0.071) 0.202  (0.036)
Empl. dur. (weeks) 0.224 (0.043) 0.128 (0.016) 0.391 (0.038) -0.188 (0.014)
Capital 0.092  (0.028) -0.071 (0.012) 0144 (0.022) 0.002 (0.011)
Ul-funds No membership -0.598  (0.032) -0.548 (0.013) -0.714 (0.039) -0.479  (0.016)
(ref: manuf.) Construction 0.004  (0.046) 0.158 (0.017) -0.259 (0.129) 0.051  (0.043)
Technicans -0.183  (0.057) -0.157  (0.022) 0.003 (0.057) -0.045 (0.024)
White collar -0.171  (0.065) -0.195 (0.025) 0.046  (0.040) 0.125  (0.016)
Academics -0.225  (0.090) -0.222  (0.038) 0.325 (0.056) -0.099  (0.028)
Others -0.143  (0.040) -0.097 (0.014) -0.103 (0.034) 0.094 (0.012)
Self-employed -0.661  (0.112) -0.185 (0.034) -0.665 (0.114) -0.041  (0.033)
Metal Industry 0.185 (0.039) 0.001 (0.016) 0.035 (0.201) -0.149  (0.096)
Trade 0139  (0.045) -0.295 (0.022) 0.267 (0.032) -0.025 (0.013)
Treatment effect In-treatment 0.631 (0.014) 0.678  (0.013)
Post-treatment -0.015  (0.019) -0.150  (0.014)
Mean log-
likelihood 2715 2634
No. of u-spells 123,393 137,242

Notes: Bold coefficients are statistically significant at least at the 5 percent level. The model includes the same controls as
described in Table 2. Results for further controls are available upon request.
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Table A3 Expected remaining unemployment duration

Men Women
t, tg|Tp=0 Tp=t, P(t,ty) |T,=0 T,=t, P(t,ty
4 2 22.51 20.92 -1.59 33.27 36.09 2.82
4 6 22.51 17.99 -4.52 33.27 31.12 -2.15
4 12 22.51 15.47 -7.04 33.27 26.60 -6.67
11 2 24.53 22.93 -1.60 36.37 40.24 3.87
11 6 24.53 19.89 -4.64 36.37 35.25 -1.12
11 12 24,53 17.34 -7.19 36.37 30.83 -5.54
26 2 27.97 26.53 -1.44 38.73 42.97 4.24
26 6 27.97 23.57 -4.40 38.73 38.15 -0.58
26 12 27.97 20.66 -7.31 38.73 33.06 -5.67

Notes: t,, denotes the realized timing of the treatment, i.e. the time until entry into
temp employment, and A4 is the duration of the temp job. W(t,, t;) measures the
effect on the remaining unemployment duration of entering temp employment at
unemployment duration t,, and staying there for (at most) A weeks, compared to

the counterfactual of no treatment, see Kyyrd et al. (2009).
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Table A4: Full estimation results — homogenous treatment effects — endogeneity of treatment duration

Men Women
Selection in  Selection out Hazard rate Selection in  Selection out Hazard rate
treatment of treatment treatment of treatment
coef. coef coef. coef. coef. coef.
Baseline hazard 0-4 -5.211 -3.201 -2.566 -5.433 -1.829 -2.680
(weeks) 4-8 -4.979 -3.286 -2.491 -5.320 -2.083 -2.914
8-12 -4.928 -3.514 -2.613 -5.267 -2.283 -3.138
12-16 -4.854 -3.665 -2.609 -5.279 -2.399 -3.107
16-20 -4.973 -3.653 -2.734 -5.404 -2.473 -3.298
20-25 -5.091 -3.782 -2.827 -5.409 -2.658 -3.376
25-35 -5.031 -3.814 -2.842 -5.429 -2.696 -3.230
35-52 -5.204 -3.637 -2.970 -5.555 -2.401 -3.390
52-78 -5.461 -3.054 -5.773 -3.436
78-104 -5.562 -3.174 -6.023 -3.542
104-156 -5.939 -3.342 -6.229 -3.682
-156 -6.059 -3.454 -6.422 -3.821
Age (ref: 25-34) less than 20 0.484 -0.287 0.214 0.156 -0.142 0.178
20-24 0.430 -0.147 0.256 0.266 -0.114 0.202
35-44 -0.003 0.103 -0.085 -0.017 0.156 -0.062
above 44 -0.113 0.244 -0.251 -0.133 0.435 -0.155
Family status Single 0.019 -0.003 -0.058 0.034 -0.027 -0.034
Working partner 0.194 -0.033 0.147 0.086 -0.070 0.093
Child in household -0.030 -0.109 0.147 -0.105 0.087 0.045
Child< 7 in hh -0.057 0.083 -0.122 -0.248 -0.019 -0.092
Nationality 1st gen. west 0.042 0.077 -0.088 -0.061 -0.136 -0.124
(ref: natives) 2nd gen. west 0.042 -0.144 -0.078 -0.102 -0.213 0.085
1st gen. non west -0.371 0.243 -0.245 -0.641 0.020 -0.283
2nd gen non west -0.303 0.062 -0.070 -0.539 -0.108 -0.253
Education (ref: low)  Vocational training 0.188 -0.077 0.162 0.192 -0.022 0.089
Short academic 0.400 -0.082 0.173 0.290 -0.041 0.123
Bachelor 0.139 0.034 0.258 0.012 -0.005 0.240
Master -0.178 -0.283 0.106 -0.125 0.017 0.200
Empl. dur. (weeks) 0.208 -0.257 0.129 0.380 -0.372 -0.194
Capital 0.063 -0.106 -0.062 0.135 -0.101 0.005
Ul funds (ref: manuf.) No membership -0.618 -0.350 -0.539 -0.722 -0.706 -0.483
Construction 0.004 -0.272 0.160 -0.272 0.086 0.046
Technicans -0.198 -0.055 -0.151 -0.012 -0.139 -0.053
White collar -0.176 0.051 -0.175 0.047 0.045 0.120
Academics -0.246 0.189 -0.211 0.335 -0.118 -0.111
Others -0.156 0.069 -0.089 -0.095 0.100 0.086
Self-employed -0.693 -0.101 -0.166 -0.672 0.050 -0.036
Metal Industry 0.182 -0.118 0.005 0.017 0.034 -0.161
Trade 0.126 0.171 -0.290 0.264 -0.102 -0.027
Wage -0.122 0.014
Number of treatments 0.101 0.053
Accumulated duration of treatment -0.077 -0.090
Treatment Effects Lock-in 0.598 0.655
Post-treatment 0.036 -0.146
Mean log-likelihood -2.915 -2.910

Notes: Bold coefficients are statistically significant at least at the 5 percent level. The model includes the same controls as de-

scribed in Table 2. Results for further controls are available upon request.

36



Appendix B (not for publication)

Table B1: Sample selection (unemployment spells)

Men Women
Control Treatment Control Treatment
in % in % in % in %

Full Sample

- Management

- Health sector

- Parallel student

- Spell over 52 weeks
- Public sector temp
Final data set

128,547 100.0 14,038 100.0 163,569 100.0 19,524  100.0
11,350 8.8 1,029 7.3 18,641 114 1,533 7.9
1,342 1.0 162 1.2 17,989 11.0 1,933 9.9
3,650 2.8 942 6.7 3,945 2.4 882 45

0 0.0 658 4.7 0 0.0 855 4.4
0 0.0 59 0.4 0 0.0 73 0.4
112,205  87.3 11,188  79.7 122994 752 14,248 73.0

Table B2: Homogenous treatment effects — baseline estimations

Model 1 Model 2 Model 3 Model 4

coef. se coef. se coef. se coef.

se

Men
In-treatment
Post-treatment

Unobserved heterogeneity
Control variables

Mass points
Log-Likelihood

N

Women
In-treatment
Post-treatment

Unobserved heterogeneity
Control variables
Mass-points

Mean log-likelihood

N

0.859  (0.013) 0592 (0.012) 0639 (0.013) 0.624

0272  (0.019) 0010 (0.017) 0024  (0.017) -0.014
no no yes yes
no yes yes yes

- - 2 5
-2.417 -2.270 -2.721 -2.715
146,877 146,877 146,877 146,877

0.856  (0.013) 0653 (0.011) 0719 (0.012) 0675

0227  (0.016) -0.108 (0.014) -0.107 (0.013)  -0.153
no no yes yes
no yes yes yes

- - 2 5

-2.333 -2.185 -2.640 -2.634

176,314 176,314 176,314 176,314

(0.014)
(0.019)

(0.013)
(0.014)

Notes: Bold coefficients are statistically significant at least at the 5 percent level. The model includes the same con-

trols as described in Table 2.
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Table B3: Heterogeneous treatment effects — further subgroups

Men Women
In-treatment Post-treatment In-treatment Post-treatment
coef. se coef. se coef. se coef. se
Education (edu)
Treatment (ref: low edu) 0.748 (0.019) -0.012 (0.025) 0.712 (0.020) -0.196 (0.021)
Treatment*vocational edu -0.263 (0.026) 0.014 (0.037) -0.055 (0.025) 0.034 (0.028)
Treatment*short academic edu -0.084 (0.056) 0.044 (0.083) 0.057 (0.041) 0.174 (0.049)
Treatment*medium academic edu -0.078 (0.072) -0.048 (0.089) -0.242 (0.044) 0.069 (0.057)
Treatment*long academic edu 0.113 (0.128) 0.092 (0.173) 0.036 (0.073) 0.169 (0.092)

Family Status
Treatment (ref: married *no child) 0.634 (0.030) -0.035 (0.041) 0.530 (0.023) -0.267 (0.024)

Treatment*married*child -0.012 (0.051) -0.129 (0.076) 0.328 (0.038) 0.282 (0.043)

Treatment*single*no child -0.016 (0.033) 0.043 (0.046) 0.130 (0.027) 0.144 (0.030)

Treatment*single*child 0.063 (0.054) 0.113 (0.079) 0.431 (0.042) 0.213 (0.054)
Working Partner

Treatment (ref: no) 0.662 (0.016) 0.007 (0.022) 0.700 (0.018) -0.147 (0.020)

Treatment* yes -0.114 (0.026) -0.061 (0.038) -0.050 (0.022) -0.032 (0.026)
Employment Experience (weeks)

Treatment (ref: no employment) 0.577 (0.024) -0.004 (0.031) 0.592 (0.022) -0.229 (0.024)

Treatment* 0 < empex <=52r 0.867 (0.050) 0.279 (0.068) 0.833 (0.045) 0.377 (0.052)

Treatment* 52 < empdex <= 104 0.160 (0.033) -0.003 (0.045) 0.096 (0.031) -0.067 (0.034)

Treatment* 104 < empex -0.113 (0.030) -0.089 (0.044) 0.010 (0.028) 0.181 (0.033)

Notes: Bold coefficients are statistically significant at least at the 5 percent level In addition the model includes
the same controls as described in Table 2.
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