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1 Introduction

Unemployment insurance (UI) systems provide benefit payments for unemployed job seekers. The amount

of benefits usually depends on previous earnings and declines in accordance with the elapsed unemploy-

ment duration. Many studies have shown that more generous benefit schemes correspond with longer

unemployment durations, while the empirical evidence of benefit generosity on job match quality is

rather mixed and only some studies find positive impacts on post-unemployment outcomes.1 In general,

UI systems have to strike a balance between the insurance component and the aim of providing the

opportunity to search for suitable job matches on the one hand and disincentive effects and moral hazard

on the other hand.

Besides a decreasing profile of benefit payments, different strategies exist to increase the outflow

probability from unemployment to employment, and to avoid long spells of unemployment. Such strategies

comprise active labour market policies (ALMP) including training programs, wage subsidies, start-up

subsidies, public employment measures, job search assistance and monitoring schemes (see Card, Kluve,

and Weber, 2010, 2015; Kluve, 2010, for recent overviews of the effectiveness of these program types).

In some countries, the UI system is characterized by an additional feature: unemployed workers are

allowed to work for a few hours per week during their job search and can keep a certain amount of

the additional earnings without a reduction in unemployment benefits. Such a policy corresponds to

an earnings exemption, which exists in many UI benefits and other social policy programs in Europe

and North America, and generally aims to increase labour supply of specific labour market groups.

Unemployed workers in Germany have an additional incentive to make use of this earnings exemption

due to “marginal employment” (known as a “mini-job” in Germany). This is defined as employment

below a certain income threshold where employees are exempted from social security contributions (SSC)

and employers pay an overall reduced rate of SSC.

While the intention of such a policy for unemployed workers is to keep them attached to the labour

market, its expected effects are ambiguous. On the one hand, marginal employment might increase the

probability of taking up a regular job because it may lower human capital deterioration. Moreover, it

1For example Belzil (2001), Tatsiramos (2009) and Caliendo, Tatsiramos, and Uhlendorff (2013) find evidence for positive
impacts while van Ours and Vodopivec (2008) and Card, Chetty, and Weber (2007) find no impact of the generosity of
unemployment benefits on job quality.
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may be used as a positive screening device or probation period by potential employers before offering a

regular job and may increase the probability of receiving job offers due to network effects, i.e., the mini-

job might serve as a stepping stone to regular employment. On the other hand, the additional income

should increase the reservation wage for taking up a regular job, which should prolong the unemployment

duration. These effects may have an impact on both, the unemployment duration and the job match

quality. Hence, the overall impact of entering marginal employment on subsequent employment outcomes

is theoretically ambiguous. It is the aim of this paper to empirically assess the relationship of entering

marginal employment and making use of the earnings exemption and the unemployment duration and

subsequent job quality of unemployed individuals.

Comparable to the German setting, unemployment insurance systems in Finland, Denmark and France

allow unemployed workers to take up a part-time job if they still search for a full-time job. Kyyrä

(2010) finds evidence for an increasing transition rate to regular jobs for Finland, while Kyyrä, Parrotta,

and Rosholm (2013) find heterogeneous effects on the expected unemployment duration for Denmark.

For France, Fremigacci and Terracol (2013) find a negative lock-in effect and an increased transition

rate to regular jobs once the unemployed has left the part-time job. Neither of the studies takes post-

unemployment outcomes into account. However, to investigate this kind of policy it is important to

know whether taking up a part-time job or marginal employment during unemployment is related to the

subsequent job quality and whether this reduces the probability of re-entering unemployment.

In this paper, we carefully model the dynamic selection of unemployed job seekers into marginal

employment by estimating discrete-time duration models for the duration of unemployment and the

duration until entering a mini-job and allowing for correlation between these two durations based on

unobserved characteristics. We additionally consider the job match quality, i.e. we extend the model by

estimating the duration of subsequent employment spells and a wage equation for the initial wage.2 We

investigate to which extent the relationship between having a mini-job and finding a new job varies with

respect to observed characteristics such as age, skill level and the previous working sector, and whether

the pattern changes with respect to the elapsed unemployment duration. Our analysis is based on detailed

2For a similar approach in the context of training programs for unemployed workers see Osikominu (2013), and in the
context of sanction effects Arni, Lalive, and van Ours (2013) and van den Berg and Vikström (2014). Jahn and Rosholm
(2014) apply a similar method to analyse potential stepping-stone effects of temporary agency employment for unemployed
workers.
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administrative data for an inflow sample of male workers into unemployment in West Germany in 2001.

Our results suggest that unemployed job seekers with a mini-job have a lower probability of finding

a regular job at the beginning of the unemployment spell. However, we find evidence for an increased

outflow probability for long-term unemployed workers. Simulations based on the average individual in our

sample suggest that after a year of unemployment the expected remaining unemployment duration drops

from 16.4 to 15.3 months for job-seekers with a mini-job. Moreover, the jobs taken up by job seekers who

entered a mini-job during their unemployment spell are more stable compared to jobs found by individuals

without a mini-job. For the average individual the expected employment duration increases from 14.8 to

16.3 months if he entered a mini-job at the beginning of the unemployment spell. We find some evidence

for heterogeneous associations between mini-jobs and job search outcomes with respect to observable

characteristics: more skilled individuals and individuals who are not working in the construction sector

appear to have lower wages if they have taken up a mini-job during unemployment. We find a significantly

higher transition probability to regular employment if the mini-job is in the same sector as the previous

regular job, and the individual lives in areas characterized by high unemployment rates. For workers

living in areas with high unemployment rates, having a mini-job during unemployment also leads to

more stable employment spells.

The paper is organized as follows: Section 2 describes the institutional background and surveys rel-

evant previous research. Section 3 presents the data and descriptive statistics. Section 4 describes the

econometric approach. The results of the empirical analysis are presented in Section 5, and Section 6

concludes.

2 Institutional background and related literature

2.1 Institutional settings

During our observation period from 2001 to 2004 the unemployment insurance system was characterized

by two pillars: unemployment benefits (“Arbeitslosengeld”) and means-tested unemployment assistance

(“Arbeitslosenhilfe”). Individuals were eligible for unemployment benefits if they were regularly employed

subject to social security contributions for at least 12 months within the last three years. The benefit
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level relates to previous average earnings with a replacement rate of 60% (67% with children living in the

household) of net earnings whereby earnings are capped by the social security contribution assessment

ceiling. After the unemployment benefit entitlement expired – which ranges in that period from six to 32

months depending on age and the time spent in employment in the previous seven years – individuals

become eligible for means-tested unemployment assistance given they are still searching for a job, with

a decreased replacement rate of 53% (57% with children). There has been no time limit for the receipt

of unemployment assistance. In addition to these transfer payments, the unemployed in Germany are

allowed to earn additional income through employment. The intention of this earnings exemption is to

encourage the unemployed to work for some hours beside being unemployed in order to stay attached

to the labour market. Therefore, recipients of unemployment benefit and unemployment assistance are

allowed to keep e165/month of additional earnings without suffering a reduction in transfer payments

as long as their working time does not exceed 15 hours per week. Earnings above this threshold are fully

withdrawn, i.e., earnings exceeding the threshold of e165/month reduce unemployment benefits by the

same amount. While having a job increases the income during unemployment, unemployed job seekers

have the same access to active labor market programs as unemployed job seekers without a job.

While the German UI system is comparable to many other countries, unemployed individuals in

Germany have an additional incentive to work for some hours during unemployment due to the concept

of marginal employment, also called “mini-job” (both terms will be used interchangeably throughout the

paper). Marginal employment is defined as employment below a certain income level or as temporary

employment for a fixed period, and is subject to reduced social security contributions (SSC). The idea of

marginal employment was primarily developed in the 1960’s as an attempt to increase work incentives

for groups with traditionally low labour force participation, including students and housewives/-men,

etc. (cf. Rudolph, 1999). Although marginal employment is not restricted to unemployed individuals, it

is heavily used by them as the combination of the reduced SSC with the mini-job and the possibility of

earnings exemptions within the UI system sets a clear incentive for unemployed job seekers. For 2010

the Federal Employment Agency reports about 7.3 million “mini-jobs”, where around two-thirds of these

jobs are held by individuals who do not have a regular job (including unemployed workers).

Since 1999, the concept of marginal employment was restricted to a maximum of e325 per month,
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combined with a working time restriction of 15 hours per week, and temporary employment contracts

were restricted to a maximum of two months or 50 working days per year. While employees have been

exempted from social security contributions, employers paid only a fixed rate of 22%. In 2003, the income

threshold increased from e325 to e400 per month, the working time restriction of 15 hours per week

was abolished, and the SSC paid by the employer increased slightly to 23%. It is important to note that

the mini-job reform in 2003 had no impact on the situation of unemployed workers. The conditions for

additional earnings during the receipt of unemployment benefits, i.e., the exemption rate of e165 and

working time restrictions of 15 hours per week, remained unchanged across the reform in 2003. Caliendo

and Wrohlich (2010) do not find any evidence for a significant impact of the reform on the unemployed,

which is plausible since the incentive for the unemployed to take up marginal employment did not change

within this reform.

It can be summarized that unemployed workers in Germany are allowed to earn additional income

while receiving unemployment benefits, and that the concept of marginal employment sets an additional

incentive for the unemployed to work for few hours given the reduced pay-roll tax.

2.2 Potential impacts of marginal employment

We assume that unemployment is “involuntary” independent of having a mini-job during unemployment

or not. This corresponds to the institutional setting, since the receipt of unemployment benefits implies

specific job search requirements and – given a suitable job offer – the willingness to take up a regular

full-time job. Similar to a job search model allowing for partial benefits presented by Ek and Holmlund

(2015), this implies that individuals who receive unemployment benefits have a reservation wage for both

types of jobs. The reservation wages depend on observed and unobserved characteristics. Unemployed

workers without marginal employment search for a mini-job and for a full-time job simultaneously. The

probability of entering a mini-job as well as the probability of entering a full-time job depends on the

arrival rate and the reservation wage for the corresponding type of job. In this setting, having a mini-job

might have an impact on the probability of receiving a regular job offer, on the search effort and on the

reservation wage for a regular job.

On the one hand, marginal employment offers the unemployed job seeker the opportunity to gain
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some work experience during job search and thereby to maintain his professional skills. This effect should

be especially relevant if the mini-job is related to the previous sectoral experience. Moreover, having a

mini-job should increase the number of job-related contacts. This increase in the network should have a

positive impact on the probability of receiving a job offer. A mini-job might also be used as a positive

screening device or probation period by potential employers before offering a regular job. To sum up, all

of the discussed effects may lead to an increased exit probability from unemployment to regular jobs. On

the other hand, there also exist potentially negative effects on the exit probability from unemployment.

When having a mini-job, job seekers have less time to search for regular jobs (see Kyyrä, 2010, for a

similar argument in the context of partial benefit schemes). The increase in the income increases the

utility from unemployment and therewith the reservation wage. These effects should lead to a lower exit

probability to regular employment. Besides this effect, the increased income due to marginal employment

may allow the unemployed to wait for a better and more stable job, which could decrease the risk of

re-entering unemployment. Given these arguments, the overall effect of having a mini-job on job search

outcomes is ambiguous.

The existence of earnings exemptions and the possibility to hold a mini-job during unemployment

should have an impact on the reservation wage and the search effort for full-time jobs, even for indi-

viduals who do not hold a mini-job. In order to investigate the job search behaviour in counterfactual

policy designs, one would need to estimate a structural job search model. For this, one would have to

model the decision processes in more detail and make corresponding assumptions. This approach goes

beyond the scope of this paper. Instead, we are mainly interested in providing reduced form evidence

for the unemployment dynamics of unemployed job seekers with and without a mini-job in the current

institutional setting. For this, we carefully take the different selection processes into account and flexibly

model potential changes of the relationship between having a mini-job and the job finding probability

over the duration of unemployment.

2.3 Related literature

There exists a number of empirical studies investigating “stepping stone effects” of different employment

types to enter regular jobs. In this literature, the estimated relationship between the different employment

6



types and the job finding probability is often labeled as “treatment” effect. We estimate similar models as

part of this literature. However, we prefer to not use the term “treatment” in this paper, because taking

up a mini-job is to a large extent the result of an individual choice and is based on utility maximizing

behavior.

An example for a paper investigating stepping stone effects is Cockx and Picchio (2012). They analyse

the impact of short-term jobs on subsequent employment outcomes in Belgium based on a multivariate

duration model and find evidence for short-term jobs representing a spring-board to long-term jobs. Zijl,

van den Berg, and Heyma (2011) find that temporary jobs shorten the unemployment duration in the

Netherlands but do not lead to a higher proportion of unemployed workers having regular jobs. Jahn

and Rosholm (2014) investigate the impact of temporary agency employment on job search outcomes of

unemployed Danish workers and find positive effects especially in tight labour markets.

In Finland, unemployed workers are allowed to take up a part-time or a short full-time job with a

duration up to one month whilst receiving unemployment benefits if they continue searching for a full-

time job. Kyyrä (2010) applies a timing-of-events approach and his results suggest that this might have

positive effects on the transition rate to regular jobs. He finds evidence for an increasing impact of taking

up a short full-time job over the unemployment duration, i.e., for those who take up a short full-time job

shortly after entering unemployment the impact does not differ significantly from zero, but it becomes

stronger with the elapsed unemployment duration. For part-time jobs he does not find evidence for effect

heterogeneity with respect to the elapsed unemployment duration. Within a similar institutional setting

in Denmark Kyyrä, Parrotta, and Rosholm (2013) find heterogeneous effects of taking up a part-time

job during job search on the expected unemployment duration, for example with respect to age, sex

and marital status. Fremigacci and Terracol (2013) find for a similar French program a negative lock-

in effect for having a subsidized temporary job during unemployment and a positive impact once the

unemployed has left the part-time job on the hazard rate to employment. None of the three studies

take post-unemployment outcomes into consideration. There exist two studies investigating the effects of

marginal employment on subsequent employment outcomes. Freier and Steiner (2008) find that marginal

employment leads to a reduction in future unemployment and slightly increases cumulated earnings in

Germany; Böheim and Weber (2011) find that marginally employed workers in Austria experience less
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frequent regular employment, more unemployment and lower wages compared to those workers who are

not marginally employed. Both studies apply a static propensity score matching approach without taking

dynamic selection over time into account.

3 Data and descriptive statistics

3.1 Dataset and sample definition

The empirical analysis uses the IZA/IAB Administrative Evaluation Dataset, which is based on the In-

tegrated Employment Biographies (IEB) provided by the Institute for Employment Research (IAB) and

consists of a 5% random sample of entries into unemployment between 2001 and 2008 in Germany (see

Eberle and Schmucker, 2015, for a detailed description of the data).3 The IEB are administrative data

and contain detailed information on employment subject to social security contributions, unemployment,

participation in active labour market policies, wages and transfer payments. The data additionally include

a broad range of socio-economic characteristic including education, family status and health restrictions.

The data do not contain information about the working hours, periods in self-employment, working as

a civil servant, or periods spent in inactivity. From this data we draw a random sample of inflows into

unemployment in 2001. The unemployment spell must last at least two weeks and prior to this unemploy-

ment entry the individuals have to be employed subject to social security contributions for a minimum

duration of three months to ensure that we have a “real” inflow sample into unemployment. Moreover, we

exclude individuals who had a mini-job during the three months before entering unemployment because

we want to model the selection into this state. We restrict our observation period from 2001 to 2004,

since a major reform of the German UI system was introduced in 2005.4

The estimation sample is based on male individuals in West Germany. We focus on males because

nearly all men work full-time if they have a regular job, whereas part-time work is much more common

among females (see e.g. Haan, 2010). With the exclusion of women, we aim to exclude job-seekers with

3This study is based on a weakly anonymized sample of the IEB by the IAB (V.901). The data can be accessed at the
Research Data Center of the Federal Employment Agency at the IAB.

4Although the structure and duration of the benefit system changed with the reform, the rules for earnings exemptions
remained unchanged (see Caliendo and Hogenacker, 2012). Therefore, we argue that our results are still valid for the current
setting of the UI system. We nevertheless decided to stop in 2004 as the benefit system changed systematically leading to
significant changes in the average exit rates to employment. Therefore, including the period after 2004 in the analysis would
bear the risk that we measure a mixture of the reform and mini-job effect.
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preferences for part-time employment. Due to lower income differentials between unemployment with a

mini-job and part-time jobs, the hourly reservation wage of individuals looking for part-time jobs should

be relatively high. For those job-seekers it might be relative attractive to remain unemployed and increase

their income by taking up a mini-job.5 Furthermore, the high share of part-timers among women renders

an evaluation of wages in the first job after leaving unemployment difficult as we do not observe working

hours. Finally, since East and West Germany still differ substantially in terms of economic and labour

market indicators during our observation period, we exclude East Germany from the analysis. As we

are interested in the transition to regular employment and subsequent job stability, the adverse labour

market conditions in East Germany might have distorting effects, making results difficult to interpret and

transfer to other countries. Moreover, the share of unemployed individuals entering public employment

programs is clearly higher in East than West Germany.

Overall, focusing on men in West Germany leads to a relatively homogeneous estimation sample. We

further restrict our sample to men aged between 25 and 55. The lower age restriction is motivated by

the educational system, and the upper by the retirement schemes in Germany. Our final sample thus

consists of 24,593 individuals. We follow each individual for 36 months from entry into unemployment

onwards. In Germany most of employment spells start at the beginning of a month (and unemployment

spells typically last until the end of a month). In our data set, around 60% of new employment spells

start within the first five days of the corresponding month. Therefore, we construct discrete time spell

data in which one month corresponds to one time unit.

We define two main mutually exclusive labour market states: unemployment and regular employment.

Individuals who are either registered as unemployed at the Federal Employment Office (with or without

benefit receipt) or participants in ALMP programs are defined as being unemployed. Parallel to being

unemployed, individuals are allowed to take up a mini-job. In this case, the individual occupies two

parallel states, i.e., being unemployed and having a mini-job. It is important to note that having a mini-

job does not change the job search requirements of the unemployment benefit recipients. They are still

supposed to search for a full-time job. Individuals with a mini-job parallel to regular employment are

5This assumption restricts the validity of the results to full-time workers, i.e., we expect the results to be different for
job-seekers looking for a part-time job.
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defined as being regularly employed, i.e. the secondary job is ignored. Regular employment is defined as

employment subject to social security contributions.6 We exclude any periods without information for

more than one month and treat the corresponding spells as right-censored. Missing information might

be due to self-employment, employment as a civil servant, or not being available to the labour market.

A further reason might be that individuals de-register as unemployment benefits elapse or are too low

(compared to the administrative burden) yet still continue looking for a job. As our sample consists of

prime-age men only, it is likely that individuals who are neither self-employed nor civil servants continue

seeking a job independent of being registered as unemployed.7 Therefore, we examine the sensitivity of

our results to this aspect in Section 5.4 and redefine uncovered periods as unemployment.

3.2 Descriptive statistics of transition processes

Table 1 provides the number of spells per individual spent in unemployment, in unemployment with a

transition to a mini-job, and employment within our observation window. Due to the construction of our

sample (inflows into unemployment) every individual has at least one unemployment spell. Almost half

of all individuals have repeated unemployment spells and only a minority have five or more spells. 20,908

individuals never take up a mini-job during unemployment, and for 7,138 individuals we do not observe

a transition to regular employment.

[Insert Table 1 and Figure 1 about here]

Figure 1 depicts the hazard rates for the transition from unemployment to regular employment, and

the take-up rate of mini-jobs during unemployment. The probability of leaving unemployment for a

regular job is first increasing and – after around five months – decreases with the elapsed unemployment

duration. Compared to the transition from unemployment to employment the probability of entering a

mini-job is rather low, and does not vary strongly according to the elapsed unemployment duration.

6We only consider employment spells with a minimum income of 13.4e/day (corresponding to 400e/month). Daily wages
below that threshold are either due to data inconsistencies (misreported working days) or very few working hours (which is
unobservable with the data at hand). Therefore, spells with an income below 400 Euro/month are right-censored (N=830).

7Transitions to self-employment and to civil service are rather rare events. For instance, the Statistic of the Federal
Employment Agency reports that only 1.8% of all unemployment spells ended in self-employment in 2001. Although exits
to civil service are not reported, it can be assumed that the share is even lower, given the low stock of civil servants in
Germany (1.7 million civil servants in 2001 in total). This indicates that the majority of the right-censored unemployment
spells ends in “inactivity” without benefit receipt, and the individuals might still search for a job.
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3.3 Differences in observable characteristics

Table 2 provides descriptive statistics measured at the initial entry into unemployment in 2001. Results

are depicted for the full estimation sample, and in addition separated by those who take up a mini-job

during the 36 months and those who do not.

[Insert Table 2 about here]

Of the 24,593 drawn individuals, 3,685 take up a mini-job during unemployment within our observation

window. Comparing both subgroups in column three and four suggests that the group of individuals who

take up marginal employment are less likely to have a German nationality and are on average lower

educated in terms of both schooling and professional training. For example, around 38% among the

individuals with a mini-job have no school degree or only a lower secondary school degree combined with

no professional degree, while this share is only around 27% for those without a mini-job. The sectoral

distribution, the mean age, as well as the family and health situation are rather similar between both

groups, as is the local labour market situation measured by unemployment rate (quarterly information)

and GDP per capita (yearly basis).8

3.4 Characteristics of mini-job spells

In our data we have information about the sector in which individuals have regular jobs and mini-jobs.9

Table 3 displays the sectoral distribution of mini-jobs in our sample. They are primarily provided by

the service and the construction sectors and this is similar among workers with different educational

backgrounds, although the share of workers with a medium education taking up a mini-job in the service

sector is smaller (42%) than the corresponding shares among low and highly educated individuals (52

and 50%).

Table 4 and 5 depict a sectoral comparison of the mini-job with the previous and subsequent regular

job, respectively. For instance, Table 4 shows that among all unemployed who take up a mini-job and

previously worked in the construction sector, 66.3% have a mini-job in the same sector. We observe two

patterns in Table 4. First, we see that many individuals take up a mini-job in the same sector in which

8Both the unemployment rate and the GDP are measured on the level of 178 employment agency districts.
9Mini-jobs in our sample have a mean (median) duration of 4.7 (3) months.
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they worked before entering unemployment. Second, if workers change the sector, they usually take up

mini-jobs in the service sector. Table 5 suggests a strong correlation between sectors for the mini-job and

the subsequent regular job. For example, 82.6% of the individuals with a mini-job in the construction

sector and for whom we observe a transition into a regular job find employment in the construction

sector. These numbers indicate that the mini-jobs are related to the sectoral experience and skills of

the unemployed workers, which suggests that they might be relevant for the job-finding probability, for

example by lowering human capital deterioration, as a screening device for potential employers or by

increasing the probability of getting job offers due to network effects.

[Insert Table 3, 4 and 5 about here]

Further to the finding that unemployed with a mini-job are likely to find regular employment in the

same sector, we present in Table 6 the shares of individuals who find a regular job in the same firm

in which they have been marginally employed. In the upper panel we consider all transitions to regular

employment with a mini-job at any time before. In the lower panel we only take into account spells in

which the unemployed worker was still marginally employed in the month of the exit from unemployment

to employment, i.e. the individual has not left the mini-job before finding a new regular job. A large

share of marginal employed individuals find a regular job within the same firm (45%), which suggests

that mini-jobs are in some cases utilized as a probation period. The share of transitions within the same

firm is with 51% higher in the first 12 months of unemployment than the corresponding share after one

year of unemployment (31%). Within the group of individuals who are holding a mini-job in the month

that they find a new job, the corresponding shares are slightly higher (61% and 42%, respectively).

Unemployed workers are allowed to earn up to 165e/month without suffering a reduction in transfer

payments. This implies that the average individual with a mini-job in our sample can increase his income

during unemployment by around 23%. Figure 2 depicts the income distribution of mini-jobs during

unemployment and it can be seen that indeed 50% earn 163e/month or less. However, there is still a

large fraction of job seekers who earn more than the threshold amount. These higher earnings might be

explained by labour demand side restriction, i.e., the offered jobs do not always have the exact number of

working hours which would result in 165e/month. This supports the idea that there exist search frictions
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in the segment of the mini-jobs. For individuals who earn more than 165e/month benefit payments are

reduced accordingly.

[Insert Table 6 and Figure 2 about here]

4 Empirical Model

We are interested in the differences in unemployment dynamics between job seekers with and without

taking up a mini-job during their unemployment spell. Individuals can enter a mini-job at any time t

during their unemployment spell, and they might leave this mini-job again before leaving unemployment

for a job. We do not model the duration of having a mini-job. Instead, we focus on differences in un-

employment dynamics from the moment the individuals enter a mini-job onwards, independently of the

duration of this mini-job.

While we do not interpret the impact of having a mini-job as a “treatment” effect, since taking

up a mini-job is to a large extent the result of an individual choice, it is nonetheless important in our

context to carefully model the selection into the different labour market states based on observed and

unobserved characteristics. In this section we start with the presentation of a bivariate duration model for

the duration until leaving unemployment for a job and the duration until entering marginal employment.

This is closely related to the “timing-of-events” approach (Abbring and van den Berg, 2003). We estimate

a discrete time duration model. Abbring and van den Berg (2003) provide a proof for the estimation of

treatment effects in the context continuous time models. For identification in dynamic discrete models see

Heckman and Navarro (2007).10 In a next step we extend this bivariate duration model by incorporating

the job match quality similar to van den Berg and Vikström (2014).

Our dataset contains multiple observations for some individuals, which facilitates identification and

estimation of the joint distribution of the unobserved heterogeneity variables (see e.g. Honore, 1993).

Moreover, our dataset includes time-varying variables such as the local unemployment rate. Eberwein,

Ham, and LaLonde (1997) and Gaure, Roed, and Zhang (2007) emphasize that time-varying covariates

10Cockx, Robin, and Goebel (2013) discuss the estimation of grouped duration data in the context of competing risks
models. In our context, this issue is less relevant, since the data are grouped in intervals of one month and most of the
employment spells are starting at the beginning of a month.

13



provide exclusion restrictions because past values affect current transition probabilities only through the

selection process. Brinch (2007) presents identification results that in the presence of covariates that not

only vary across observations but also over time within individual observations, the mixed hazard model

is non-parametrically identified with single spell duration data. In our context, the existence of multiple

observations and the fact that we have time-varying covariates such as local unemployment rates make

inference less sensitive to functional form assumptions.

4.1 Durations until employment and until taking up a mini-job

We observe labour market states in discrete time and assume that all individual differences in the prob-

ability of leaving unemployment for a job in period t can be characterized by observed characteristics x,

unobserved characteristics Vu, and whether or not a mini-job has been taken up before or at the discrete

period t. Similarly, we assume that all individual differences in the probability of entering a mini-job in

period t can be characterized by observable characteristics x and unobserved characteristics Vm. Given

these assumptions the probability of leaving unemployment for a job θu(t) and the probability of taking

up marginal employment θm(t) can be expressed by complementary log log specifications:

θu(t|x, Vu, tm) = 1− exp(− exp(λtu + x′tβu + I(t ≥ tm)δu + Vu)) (1)

θm(t|x, Vm) = 1− exp(− exp(λtm + x′tβm + Vm)) (2)

I(·) takes on the value one if t ≥ tm and δu captures the shift in the probability of finding a job

after having entered a mini-job. λtu and λtm capture the duration dependencies. We implement this in a

flexible way by including a set of dummy variables for the elapsed unemployment duration. We assume

that the unobserved heterogeneity components Vu and Vm are constant over time, i.e. across repeated

spells of unemployed individuals, and that Vu and Vm are uncorrelated with observed characteristics x.

Moreover, we assume that taking up a mini-job does not affect the probability of leaving unem-

ployment for a job before the moment of accepting the mini-job. This assumption is referred to as the

no-anticipation assumption and is very likely to hold in our application. The unemployed workers have to

search for a mini-job and – similar to the transition to a regular job – the job-finding probability depends

on the job offer arrival rate and the probability that the job characteristics are acceptable. It is plausible
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that vacancies of mini-jobs are usually filled at short notice, i.e., once a match between an individual

looking for a mini-job and a potential employer is realized, the job starts without a (major) delay. It

seems to be unlikely that an unemployed worker knows in advance the exact moment at which he will

find a mini-job. Similar to the transition into temporary jobs, the worker can probably determine the

rate at which a match is realized, but he cannot determine the exact timing; see Zijl, van den Berg, and

Heyma (2011) for similar arguments in the context of temporary jobs and Kyyrä (2010) in the context of

partial benefits for unemployed job seekers. It is important to note that the unemployed job seekers are

allowed to know the probability distribution of future events conditional on observable and unobservable

characteristics, which implies that the no-anticipation assumption does not rule out forward-looking be-

havior. Instead, the no-anticipation assumption implies that the individuals do not know the exact timing

of the future event. This statement is independent of a specific underlying behavioral model. It simply

ensures that individuals who have the same observed and unobserved characteristics do not change their

behavior because of future realizations of transitions to mini-jobs.

4.2 Post-unemployment outcomes

We measure the job match quality by the monthly wage and the probability of re-entering unemployment.

We allow both outcomes to depend on unobserved characteristics which might be correlated with the

unobserved factors Vu and Vm. We assume that the unobserved heterogeneity and having taking up a

mini-job have an additive impact on the mean log wage. We specify the following equation for the wage

at the beginning of the new employment spell:

lnw = x′tβw + I(tm ≤ tu)δw + tuηw + Vw + εw (3)

δw captures the difference in the mean wage between unemployed with and without a mini-job, Vw is

the unobserved heterogeneity which is assumed to be constant across repeated spells, and εw is assumed

to be normally distributed with mean zero and unknown variance σw. In addition, we allow the log wage

to vary with respect to the previous unemployment duration tu.11 Part of the observed characteristics

11We define eight interval dummies to capture the previous unemployment duration. The choice of intervals is based on
the observed distribution of transitions to employment (see Figure 1). We choose six intervals of two months for the first
twelve months (intervals of two months) given that about 75% of all transitions take place during this period, while we have
two larger intervals later on, i.e., 13-18 (19-36) months covering 15% (10%) of all transitions.
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xt like age and regional unemployment are measured at the first month in employment (consistent to

the measurement of the first wage), while characteristics like education and health status are measured

during the previous unemployment spell.

Similarly to the duration of unemployment we specify a duration of employment, described by the

probability of leaving employment and re-entering unemployment in period t. We assume that all indi-

vidual differences in the probability of re-entering unemployment in t can be characterized by observed

characteristics x, unobserved characteristics Ve and a shift in the transition rate δe if a mini-job has been

taken up in the previous unemployment spell. The probability of leaving employment in period t is given

by:

θe(t|x, Ve, tu, tm) = 1− exp(− exp(λte + x′tβe + I(tm ≤ tu)δe + tuηe + Ve)) (4)

Similarly to the wage equation we allow θe to vary with respect to the previous unemployment du-

ration tu. In the empirical specification we include a set of dummy variables reflecting the previous

unemployment duration in a flexible way. Some of the observed characteristics xt vary with t like age and

regional unemployment rate, while others (e.g. education and health status) are time-invariant and are

measured during the previous unemployment spell. Ve is constant over time and uncorrelated with ob-

served characteristics x. However, Ve and Vw might be correlated with the time-varying mini-job indicator

and the previous unemployment duration, which captures the dynamic selection into employment.

4.3 Distribution of unobserved heterogeneity

We specify the distribution of unobserved heterogeneity G to have a discrete support with P support

points. In order to ensure that the corresponding probabilities are between zero and one and sum up to

one, we use a multinomial logit parameterization of the class probabilities:

πp =
exp(ωp)∑P
p=1 exp(ωp)

, p = 1, ..., P, ω1 = 0 (5)

Each of the four components of the unobserved heterogeneity V takes on a specific value at support

point p, whereby for identification reasons the values are set to be zero for p = 1. This implies that for a

model with P = 2, G would be described by five parameters, for P = 3 we estimate ten parameters, etc.

This approach allows for a flexible covariance matrix for the unobserved components. For a similar model
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for unobserved heterogeneity in the context of timing-of-events models see Crepon, Ferracci, Jolivet, and

van den Berg (2010) and in the context of random coefficient models in the statistical literature see e.g.

Aitkin (1999). Gaure, Roed, and Zhang (2007) provide Monte Carlo evidence that modelling selection

based on unobservables by a flexible discrete distribution works well in the context of timing-of-events

models.

In the estimation, the model selection with respect to the “optimal” number of mass points is based on

the bivariate duration model consisting of the unemployment duration and the duration until taking up a

mini-job. This strategy has the advantage that the specification of the unobserved heterogeneity is based

on the “timing-of-events” part of the model, which should be – as argued above – robust to functional

form assumptions. We increase the number of support points until the model fit of the bivariate model

cannot be further improved by an additional support point, evaluated on the basis of the Akaike Criterion

(AIC) and the Bayesian Information Criterion (BIC).

4.4 Likelihood function

Given this setup, the likelihood contribution of an individual i with one sequence s, i.e., one unemployment

spell of length tu and one employment spell of length te, for given unobserved and observed characteristics

V and x is given by:

Lis(x, V ) =

tm∏
t=1

[
1− θm(t|xi, Vm)

]( θm(tm|xi, Vm)

1− θm(tm|xi, Vm)

)κm
tu∏
t=1

[
1− θu(t|xi, Vu, tm)

]( θu(tu|xi, Vu, tm)

1− θu(tu|xi, Vu, tm)

)κu
tu+te∏
t=tu+1

[
1− θe(t|xi, Ve, tu, tm)

]κu ( θe(te|xi, Ve, tu, tm)

1− θe(te|xi, Ve, tu, tm)

)κuκe
(

1√
2πσ2

exp

(
−(lnwi − l̂nwi)

2

2σ2

))κu
(6)

The indicators κm, κu and κe take on the value one if a transition to a mini-job, to regular employment

or to unemployment, respectively, is observed and zero otherwise; lnwi is the logarithm of the observed

wage in our data – in case we observe a transition from unemployment to a regular job – and l̂nwi

corresponds to the predicted value based on the coefficients βw. We observe multiple spells for some

individuals in our dataset. Therefore, the likelihood contribution of an individual corresponds to the
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product of the likelihood contributions of S sequences of unemployment and employment spells:

Li(x, V ) =
S∏
s=1

Lis(xi, V ).

Since we do not know the unobserved characteristics for an individual i, the “unconditional” log-

likelihood contribution corresponds to the weighted sum of the contributions corresponding to the P

points of support. The log-Likelihood function for the sample with N individuals is given by:

lnL =

N∑
i=1

ln

P∑
p=1

πpLi(xi, V (p)). (7)

5 Results

We estimate the duration until finding a mini-job, the duration of unemployment, the duration of em-

ployment and the reemployment wage with jointly distributed unobserved heterogeneity. We estimate

different empirical specifications of this model. Starting with a baseline model which allows for homo-

geneous effects of having entered a mini-job, in a second step we introduce heterogeneity in the impact

of the mini-job indicator with respect to selected observable characteristics. In a third step we estimate

interaction effects of the mini-job indicator with elapsed unemployment duration. We re-estimate our

model on a sample in which we re-define uncovered periods in the data as unemployment to test whether

our results are robust with respect to this alternative specification of employment states. Additionally, we

investigate to what extent our results are robust with respect to controlling for participation in ALMP

and controlling for transitions to regular jobs within the same firm as the mini-job. Finally, we perform

simulations to get insights in the extent to which marginal employment changes the expected time spent

in unemployment and employment.

5.1 Baseline results

In Table 7 we report the coefficients of having taken up a mini-job for the different outcome equations. We

control for observable characteristics as reported in Table 2 and allow for flexible duration dependencies

for the duration in unemployment, the duration until entering a mini-job and the employment duration.

Moreover, we control for the quarter in which the corresponding spell starts and include time-varying
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dummy indicators for the current quarter to capture seasonal effects.12 The model selection with respect

to the optimal number of mass points is based on joint estimation of the parameters of the duration

until taking up a mini-job and the unemployment duration as described above. In a second step, we

estimate the full model including the wage equation and the employment duration using the “optimal”

number of support points P for each equation determined in the first step. Our final specification includes

7 mass points (P = 7), i.e. we estimate 30 additional parameters for the distribution of unobserved

characteristics compared to a model without unobserved heterogeneity. The coefficients of the preferred

model with unobserved heterogeneity are reported in the columns (2) for the unemployment duration, in

column (4) for the employment duration and in column (6) for the wages in Table 7. Columns (1), (3)

and (5) refer to a model without controlling for selection based on unobserved characteristics.

Commencing with column (1), we report the coefficient of the time-varying mini-job indicator for the

probability of leaving unemployment for a regular job. The estimate is positive and significantly different

from zero. Once we control for unobserved heterogeneity in column (2), the coefficient clearly drops and is

now close to zero and no longer significantly different from zero.13 This suggests that mini-jobs are neither

stepping-stones to regular jobs, nor do they lead to longer spells of unemployment. The difference between

column (1) and (2) indicates a positive selection based on unobserved characteristics, i.e., conditional on

observed characteristics, individuals who take up a mini-job also face a higher job finding probability.

[Table 7 about here]

Column (3) shows a positive and statistically significant effect of the mini-job dummy on employment

stability in a model without unobserved heterogeneity. However, once we control for selection, the esti-

mated parameter turns negative (and remains statistically significant) suggesting that individuals who

had a mini-job during unemployment re-enter unemployment with a lower probability than individuals

without a mini-job (column 4). This suggests that unemployed job seekers who take up a mini-job are

individuals who have the tendency to leave unemployment quickly for rather unstable employment spells.

Finally, although individuals with a mini-job face a higher employment stability, we find that they earn

12The complete set of coefficients including the distribution of the unobserved heterogeneity are available on request.
13The coefficients based on an estimation of a bivariate duration model (duration until employment and until taking

up a mini-job) indicate a significant negative impact on the probability of finding a job. In the model with time-varying
coefficients which are discussed in the next Section, we find the same pattern in the bivariate model and the full model. The
results are available in Table B.2 in the Supplementary Appendix.
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significantly less than individuals without a mini-job when they take up a regular job (see column 6).

Overall, the baseline model suggests that mini-jobs during unemployment are not increasing the

outflow probability from unemployment, but go along with more stable jobs, however, with lower initial

wages.

5.2 Heterogeneity with respect to observed characteristics

To investigate effect heterogeneity we interact the mini-job indicator with selected observed character-

istics.14 These characteristics include individuals’ age and educational background, a dummy for having

worked in the construction sector in the last regular job, and the local unemployment rate. Additionally,

we include a dummy variable indicating whether or not the mini-job is in the same sector as the previous

regular job. We distinguish between five sectors: construction, production, wholesale/retail, private sec-

tor services, and others. We particularly investigate the interaction effect with the construction sector,

because this sector is characterized by strong seasonal employment patterns which might imply a specific

role of mini-jobs for periods of unemployment. To allow for non-linear effects, we include age dummies.

The estimation results are reported in Table 8. The reference person is an individual between 36 and 40

years of age, located in a region with the mean local unemployment rate, not working in the construc-

tion sector, with a medium educational background and having a mini-job in a different sector than the

previous job. The coefficient of the mini-job indicator reflects the impact on job search outcomes for this

reference person, and the coefficients of the interaction terms capture the heterogeneity for example with

respect to the local unemployment rate or age.

[Table 8 about here]

We do not find evidence for heterogeneity for the transition probability from unemployment to regular

employment with respect to age, education level, and whether or not the unemployed has worked in the

construction sector before entering unemployment. For the local unemployment rate, we find evidence

for a larger impact on the job finding probability in areas with high unemployment rates. However,

14We follow this strategy as separate estimations would partly suffer insufficient statistical power (due to relatively low
number of observations in some subsamples). However, we test the sensitivity of our results by running separate estimations
for the educational groups. We choose the educational background as this has a high economic importance and we observe
a sufficiently large number of individuals in each subgroup. We find robust results which are available in Table A.1 in the
Supplementary Appendix.
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this effect is significant only at the 10% level. Instead, we find a significantly positive coefficient for the

variable indicating that the mini-job is in the same sector as the previous job. However, if we conduct a

Wald-test for the significance of the overall impact – coefficient of the mini-job dummy plus coefficient

of the dummy for the same sector – the test shows that this effect is not statistically significant. This

suggests that having a mini-job in the same sector as the previous regular job does not have a negative

impact like a mini-job in another sector, but it does not lead to a higher transition probability compared

to individuals without a mini-job. A higher job finding probability for workers with a mini-job during

unemployment, for example by lowering human capital deterioration, as a screening device for potential

employers or by increasing the job offer arrival rate due to network effects, seems to only occur if the

marginal employment is related to sectoral experience and skills of the unemployed workers. This is in

line with the descriptive evidence presented above, which shows that the sector of the mini-job positively

correlates with both the sector of the previous job and the sector of the post-unemployment job. However,

we have to interpret this coefficient with caution, since we do not control for selection into mini-jobs in

the same sector as the previous job. Instead, the estimates are based on the assumption that taking

up a mini-job in the same sector is not correlated with unobserved characteristics having an impact on

unemployment duration.

For the duration of employment we find a statistically significant and positive coefficient for indi-

viduals who have worked in the construction sector in the last job, and a significant negative coefficient

for the interaction with the local unemployment rate. The positive effect for workers in the construction

sector shows that having a mini-job during unemployment goes along with a lower employment stability

compared to workers in other sectors, and the overall effect for these workers is not statistically signifi-

cant. Given that employment patterns in the construction sector are heavily affected by seasonality, this

evidence suggests that workers in the construction sector who are affected by unemployment (e.g. during

winter months) use mini-jobs to increase their income during unemployment to bridge the time until they

return to their initial employer. It seems that those workers do not use mini-jobs to actively search for new

employment perspectives. The negative coefficient of the local unemployment rate suggests that holding

a mini-job during unemployment is particularly beneficial when living in rather depressed regions, i.e.,

characterized by high unemployment rates.
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For the impact on the initial wage in a new job we also find some evidence for effect heterogeneity.

While the reference person – aged between 36-40 years – who has taken-up a mini-job during unemploy-

ment already takes up jobs with lower wages, the wages are even lower for slightly younger individuals

(31-35 years) with a mini-job. However, none of the other coefficients for the different age categories is

statistically different from zero. Moreover, we can see a clear hierarchical order with respect to the impli-

cations of holding a mini-job during unemployment and the educational background of workers. Highly

educated individuals taking up a mini-job face an even higher wage penalty compared to workers with

a medium educational background, while low educated individuals face no wage difference compared to

individuals without a mini-job. This indicates the existence of a stigma effect associated with mini-jobs.15

Finally, workers who took up a mini job and who have been working in the construction sector in the

last job experience higher wages compared to individuals in other sectors. Therefore, our results indicate

that holding a mini-job during unemployment goes along with less stable jobs but higher paid jobs for

construction workers.

5.3 Heterogeneity with respect to elapsed unemployment duration

In Table 9 we report the coefficients of the interaction effects of the mini-job indicator with elapsed

unemployment duration, allowing for different effects in months 1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-18 and

19-36. The results suggest a significantly negative impact at the beginning of an unemployment spell.

We find a significantly positive interaction effect of entering a mini-job with the elapsed unemployment

duration on the probability of finding a job after seven months in unemployment (column 1). This effect

size as well as the statistical significance become continuously larger suggesting a positive correlation

between the impact on the job finding probability and unemployment duration. The sum of the baseline

effect and the coefficient for the interaction effect is not statistically significant and close to zero in the

months 7 to 12 of elapsed unemployment duration. For the months 13 to 18 a joint test indicates a

statistically significant and positive effect.16 These results suggest that there exist stepping stone effects

15The impact on the initial wage for high skilled workers is rather large. Estimating separate models for the three different
skill levels give a similar pattern, with highest impact for high skilled workers. However, the coefficient for the high skilled
workers is much smaller, suggesting a decrease of the initial wage by 5% (see Table A.1 in the Supplementary Appendix).

16For the months 19 to 36 we get a positive point estimate, which is not statistically significant. Our sensitivity analysis
based on an alternative definition of unemployment suggest that this might be driven by a relatively small number of
observations, see Section 5.4.
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of mini-jobs to regular jobs, but that these effects are only relevant for long-term unemployed workers.

[Table 9 about here]

For employment stability we do not find any effect heterogeneity with respect to unemployment

duration (column 2). For wages, we find some weak evidence that the mini-jobs go along with higher

wages in subsequent regular employment if the mini-job was taken up earlier during the unemployment

spell (see column 3).

One important determinant of the probability of leaving unemployment for a job – the receipt of

unemployment benefits – depends on the elapsed unemployment duration. The maximum duration of

benefit receipt depends on the time spent in regular employment in the preceding years and the age at

entry into unemployment, and after benefit exhaustion unemployed job-seekers are eligible for means-

tested unemployment assistance (see Section 2 for details). Due to the reduced replacement rate for

unemployment assistance the income during unemployment decreases over time. However, the rules for

additional earnings from marginal employment do not change, and the decrease in income is rather

small. This suggests that the exhaustion of benefits cannot explain the strong evidence for time-varying

coefficients of taking up marginal employment.17

Given our descriptive evidence on a decreasing share of transitions within the same firm after twelve

months of unemployment, the positive impact on employment stability is probably not driven by an

increasing role of mini-jobs as a probation period. We will investigate in the next section to what extent a

transition from a mini-job to a regular job within the same firm correlates with a more stable employment

spell. The results suggest that the positive effects of entering marginal employment – which might occur

due to signaling effects, network effects, or the reduced deterioration of human capital – seem to lead

to both an increase of the job-finding probability and the employment stability. The impact on the job-

finding probability seems to be less relevant at the beginning of an unemployment spell, which is plausible

given that the contact frequency with former colleagues (network) and the deterioration of human capital

are probably time-dependent.

17Moreover, the timing of the exhaustion of benefits varies with age at entry into unemployment and time spent in regular
employment, which has a larger variation than the estimated variation in effects of having a mini-job.
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5.4 Sensitivity Analysis

Alternative definition of unemployment: We have estimated the model based on an alternative

definition of unemployment. In contrast to our preferred specification, here we additionally define periods

of our sample members which are not covered within the data as unemployment. This leads to longer

unemployment spells and a higher number individuals taking up a mini-job. Overall, we find very similar

results for this alternative definition of unemployment (see Tables A.2–A.4 in the Appendix). In the

baseline model the effect of entering a mini-job on the job-finding probability is significantly positive

at the 5%-level (in contrast to the main sample), which is probably driven by an increasing number of

observations with longer unemployment durations. In line with this, we find stronger evidence for positive

interaction effects of the time-varying mini-job indicator with elapsed unemployment duration, see Table

A.4. The effect measured in the baseline model reflects the average effect over the unemployment spell.

Since we censor less observations in the second definition of unemployment spells, this leads to a higher

weight of the impact later in the unemployment spells. Similar to the main specification, we find evidence

for effect heterogeneity for the unemployment duration with respect to the sector of the mini-job and

the local unemployment rate. Moreover, the negative coefficient on the interaction with the construction

sector becomes statistically significant at the 5% level using the alternative sample. With respect to

employment stability, we only find a significant impact of the local unemployment rate (at the 10%-

level), while the significance of the construction sector disappears. Similar to the main specification, we

do not find any significant effects of elapsed unemployment duration. For the initial wages, the effect for

the age dummy (31-35 years) is no longer significantly different from zero, while the significant effects for

the educational background and the construction sector are stable. Although we observe more transitions

into regular employment, especially for longer unemployment spells, again we only find weak evidence

for different effects depending on the elapsed unemployment duration on initial wages.

Participation in ALMP: In our data set, we observe that individuals who take up marginal em-

ployment during unemployment have a higher probability of entering ALMP programs than unemployed

individuals who do not enter a mini-job. In order to test whether our results are driven by the par-

ticipation in these programs, we have re-estimated our model including time-varying indicators for the
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participation in ALMP. The results are presented in Table A.5 in the Appendix. It can be seen that the

results do not change, which indicates that the impact of an increased participation in ALMP measures

cannot explain our results.

Transition within same firm: The descriptive evidence reported in Table 6 suggests that some firms

might use mini-jobs as a screening device; around 45% of the unemployed job seekers with a mini-job

who find a regular job during our observation period take up a job at the same firm in which they had

the mini-job before. In order to test in how far the job quality differs for these individuals, we interact the

mini-job indicator with a variable taking on the value 1 when the individual is employed at the same firm

in the regular job as before during the spell of marginal employment. The results are reported in Table

A.6 in the Appendix. In the baseline specification, we find evidence that transitions within the same firm

reduces employment stability compared to a job seeker who had a mini-job in a different firm. However,

this interaction effect is statistically significant only at the 10% level. The significance of the mini-

job indicators disappears in the extended specification including interaction terms with unemployment

duration. In addition to that, the results indicate that a transition within the same firm goes along with

a significantly lower wage. We find that this varies with respect to the elapsed unemployment duration.

The wage penalty is increasing with elapsed unemployment duration when the mini-job has been in the

same firm. When interpreting these results, we have to keep in mind that we do not control for selection

into regular employment spells within the same firm, i.e., our estimates might be biased if job-seekers who

take up a regular job in the same firm differ in terms of unobservables from individuals who find another

employer. However, this (descriptive) evidence suggests that our findings can only partly be driven by

transitions within the same firm; we find significantly more stable employment spells also for individuals

who find a job outside the firm at which they had a mini-job.

Transition during marginal employment: In the main analysis, the mini-job indicator takes on the

value one from the moment an individual enters a mini-job onwards, independent of the duration of this

mini-job. The impact of the mini-job might be different while the unemployed has a mini-job compared

to periods after this mini-job ended. Therefore, we have additionally estimated a model allowing for time-
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varying effects depending on whether individuals still have a mini-job or have left this mini-job during

their unemployment spell (see Table A.7 in the Appendix). Our findings suggest strong lock-in effects.

Once the mini-job ended, we observe an increased job finding probability. With respect to employment

stability, we do not find a different effect for individuals who still had a mini-job or not when transiting

to employment. The negative wage effect seems to be stronger for individuals who accept a regular job

while still having a mini-job during unemployment. However, it has to be emphasized that the coefficients

have to be interpreted with caution because we do not model the endogenous duration of the mini-job.

5.5 Simulations

The coefficients reported in the previous sections give us insights about the direction and the relative size

of the direct effects of having a mini-job on job search outcomes. In this section we perform simulations

for the average unemployed worker. These simulations give us an idea about the overall difference of

individuals with and without taking up a mini-job with respect to the time spent in unemployment and

employment and with respect to the initial wages. Since our results indicate changing effects of having

a mini-job over time, we perform simulations for a person who enters a mini-job at the beginning of the

unemployment spell and for a person who enters a mini-job after one year. Our simulations are based on

the model which allows for effect heterogeneity with respect to elapsed unemployment duration (Table

9). The corresponding standard errors of average state probabilities and initial wages are computed

using parametric bootstrap based on 250 draws from the covariance matrix of the estimated parameters

(Skrondal and Rabe-Hesketh, 2009).

We compare (i) a situation in which we assume that the unemployed worker takes up a mini-job in

the first month of unemployment with (ii) a situation in which the unemployed worker never takes up a

mini-job. Since our coefficients indicate a strong positive effect on the exit probability to a regular job

after 12 months of unemployment, we additionally simulate the transition processes for an individual who

has been unemployed for 12 months for (iii) a situation in which he has a mini-job and for (iv) a situation

in which he does not have a mini-job. We calculate the average unemployment duration, the average time

spent in subsequent employment and the average initial daily gross wage for regular jobs found during

this period. We simulate both durations for up to 36 months, which corresponds to the maximum length
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of unemployment and employment spells in our sample. After 36 months, spells are censored. The results

are reported in Table 10.

[Table 10 about here]

The results indicate that the expected time spent in unemployment does change depending on entering

a mini-job already in month 1. The difference in unemployment durations between scenarios (i) and (ii) is

1.2 months which is also statistically significant. The point estimates for the initial wages suggest slightly

higher daily wages for scenario (i), which is also statistically significant. Moreover, we find a significant

difference in the employment stability. While individuals without a mini-job are on average around 14.8

months in employment, individuals with a mini-job are on average 16.3 months employed after leaving

the unemployment spell. In the next step, we assume that the unemployed job seekers have not found a

regular job during the first 12 months of job search. In this case, the expected time spent in unemployment

is significantly shorter for job-seekers holding a mini-job, which is in line with the coefficients reported

in Table 9. While the unemployed worker without a mini-job spends around 16.4 additional months in

unemployment, this expected time reduces to around 15.3 months for an unemployed worker with a mini-

job. Similar to the comparison between scenarios (i) and (ii), having a mini-job goes along with lower

daily wages, where the difference is again statistically significant. Moreover, our simulations suggest that

also for longer-term unemployed workers mini-jobs go along with longer subsequent employment spells;

the expected time spent in employment increases from 9.7 months to 11.9 months. The difference is

statistically significant.

The simulations suggest that having a mini-job goes along with more stable employment spells with

initially lower wages for new entries into unemployment as well as for long-term unemployed workers. In

contrast to that, having a mini-job at the beginning of the unemployment spell increases the expected

unemployment duration, which implies that the negative effects at the beginning outweigh potential

positive effects later, while we see a decrease in the expected unemployment duration for long-term

unemployed.
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6 Conclusions

In many UI benefit systems unemployed workers are allowed to work for some hours and to increase their

income due to earnings exemptions. In Germany, unemployed job seekers have an additional incentive due

to marginal employment, which is not subject to SSC contributions by the employee. We investigate the

relationship of entering marginal employment and unemployment duration and job quality of unemployed

individuals and explore potential heterogeneity of this relationship with respect to observed characteristics

and elapsed unemployment duration.

Based on a random inflow sample into unemployment of male workers in West Germany, our results

suggest that taking up a mini-job has different implications depending on the time spent in unem-

ployment. While we do not find any significant impact on the job finding probability in a model with

homogeneous effects, models allowing for time-varying coefficients indicate a decreased job finding prob-

ability of marginal employment at the beginning of the unemployment spell and an increased job finding

probability for the long-term unemployed. We find a significant increase of the transition probability to

regular employment if the mini-job is in the same sector as the previous job and evidence for heterogene-

ity with respect to the local unemployment rate. Workers taking up a mini-job during unemployment

in regions characterized by high unemployment rates face higher transition probabilities to employment

and a higher employment stability. The impact on wages seems to vary with the education level and the

sector. Higher educated individuals seems to experience a wage penalty when taking up a mini-job during

unemployment, while low educated workers benefit in terms of wages.

We perform simulations for the average unemployed job seeker in our sample. These simulations indi-

cate that the expected unemployment duration is significantly higher for individuals who enter a mini-job

at the beginning of an unemployment spell (about 1.2 months). The employment spell is significantly

longer for these workers; the expected employment duration increases from 14.8 to 16.3 months. For

long-term unemployed workers having a mini-job goes along with a significantly shorter remaining unem-

ployment duration; after one year of unemployment the remaining unemployment duration drops from

16.4 to 15.3 months.

Our descriptive analysis suggests that the positive impact on unemployment exit and employment
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stability especially for long-term unemployed workers is probably not driven by an increasing role of mini-

jobs as a probation period. It appears more plausible that mechanisms which might be less relevant at the

beginning of an unemployment spell, like the deterioration of human capital and changing networks due

to changing contact frequency with colleagues, could drive these effects. Moreover, marginal employment

during unemployment seems to increase the job-finding probability particularly if the mini-job is related

to the sectoral experience and education of the unemployed workers. However, our analysis is based on

administrative data and we do not have information about the search behaviour of unemployed individuals

with and without mini-jobs, nor on the changes in human capital over time. Future research should shed

more light on the underlying mechanisms which might explain the positive effect of entering marginal

employment on the employment outcomes.

Our results suggest that that – at least at the individual level – earnings exemptions and mini-jobs

extend the expected unemployment duration if unemployed job seekers enter a mini-job early, but that

they can help long-term unemployed individuals to leave unemployment for a job. Given the high share

of long-term unemployed individuals in OECD countries (approx. 35% in 2010), it might be worth to

thinking about adopting such a policy in other countries. Advantages of this instrument include that it

does not involve any direct program costs, and that the administrative burden is low since the unemployed

workers are searching for mini-jobs on their own. These findings are also highly relevant for the design

and the timing of active labour market programs. As it is found that human capital deterioration and

network effects become much more important with an increasing unemployment duration, the long-

term unemployed should be primarily assigned to ALMP programs which have a strong link to the

labour market, such as integration subsidies. Future research should shed some light on the interaction of

marginal employment and measures such as job search assistance and training programs for unemployed

workers. However, having a mini-job does not seem to have the same effect for all groups, and the results

suggest that the instrument does not help to increase the job finding probabilities at the beginning of an

unemployment spell.

In this paper, we carefully model the dynamic selection into the different states based on observed

and unobserved (time-constant) heterogeneity. It is important to note that this approach relies on specific

assumptions, and that our estimates of the relationship between having a mini-job and the job search
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outcomes are not based on any exogenous variation in the probability of entering a mini-job. Obviously,

such an exogenous variation would be helpful to improve the reliability of the estimated parameters.

One promising way to go in this direction could be a randomized trial with a random information

treatment about the details of the earnings exemptions for some unemployed workers. However, while

such an exercise would provide a causal effect, it would be identified only for a specific subgroup (the

compliers). Moreover, our reduced form approach does not allow to investigate behavioral outcomes

in counterfactual policies, e.g., the job search outcomes in a world without earnings exemptions for

unemployed workers. This restriction would also hold for an estimation approach with a higher internal

validity, like a randomized control trial. For conducting counterfactual policy analysis, one would need

to conduct a structural analysis. This is beyond the focus of our paper, but clearly an interesting topic

for future research.
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Tables

Table 1: Spells per person

Number Unemployment Mini-Job Employment
of Spells (while being UE)

0 – 20,908 7,138
1 13,673 3,270 9,761
2 5,872 325 3,923

3 3,777 90a) 3,256
4 1,040 ? 392
≥5 231 ? 123

Note: Depicted are the number of spells per person. For instance,
13,673 individuals have only one single unemployment spell while
231 individuals have five or more. Each column sums up to the total
number of individuals (N=24,593).
a) Contains the number of individuals with three or more mini-job
spells.
? To secure data anonymity cells with less than 20 observations are
not shown.

Table 2: Descriptive statistics of observed characteristics

Estimation sample
Full Having a Mini-Job

No Yes

Number of individuals 24,593 20,908 3,685

Age (in years) 37.4 37.4 37.2
(8.1) (8.1) (8.1)

Married 52.7 52.5 54.2
Children 33.6 33.3 34.7
Children ≤ 10 years 21.9 21.7 23.3
Non-German 15.8 14.7 22.3
Severely handicapped 2.0 2.0 1.8
Health restrictions 12.5 12.0 15.0

Educational backgrounda)

Low 26.8 24.8 37.7
Medium 57.8 58.5 53.6
High 15.5 16.7 8.7

Sector of last job
Construction 25.3 25.9 22.3
Production 21.6 21.6 21.3
Wholesale/Retail 13.1 13.2 12.7
Private sector services 26.7 25.9 31.7
Others (public sector, agriculture) 13.3 13.5 12.0

Local macroeconomic conditions
Unemployment rate (in %) 7.6 7.5 8.0

(2.4) (2.4) (2.4)

Real GDP per capitab) (in thousand e) 28.6 28.7 28.2
(11.5) (11.7) (10.5)

Note: All statistics are percentages (if not differently indicated) and measured
at entry into unemployment; standard deviations in parenthesis.
a) We aggregate information on school and professional degree to three categories
capturing the educational background: (i) Low: No or only lower secondary
school, and no professional degree. (ii) High: Specialized or upper secondary
school, independent from professional degree. (iii) Medium: Residual group, e.g.,
lower or middle secondary school with an apprenticeship.
b) Normalized to prices in 2005.
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Table 3: Sectoral distribution of mini-jobs

All Educational background
Low Medium High

Number of spells 4,198 1,592 2,264 342

Construction 19.6 19.8 21.7 ?
Production 9.7 8.4 10.3 ?
Wholesale/Retail 12.9 10.9 14.0 15.5
Private sector services 46.1 51.6 41.7 49.7
Others (public sector, agriculture) 11.8 9.3 12.3 19.6

Note: All statistics are percentages (if not differently indicated).
? To secure data anonymity cells with less than 20 observations are not shown.

Table 4: Sectoral transition matrix: From previous job to mini-job

Sector of previous job Sector of mini-job
Constr. Prod. Retail Services Others

Construction 66.3 5.8 3.8 18.5 5.7
Production 13.1 30.7 12.9 36.9 6.4
Wholesale/Retail 8.3 ? ? 38.6 9.5
Private sector services 4.7 5.3 11.1 73.1 5.9
Others (public sector, agriculture) 9.9 ? ? 31.8 46.9

Note: Depicted is the sectoral distribution of mini-jobs during unemployment conditional on
the sector of the previous jobs; all statistics are in percentages (if not differently indicated).
In total, we observe 2,206 mini-jobs (N=1,896 individuals). For instance, among all treated
individuals who previously worked in the construction sector, 66.3% also take up a mini-job
in the same sector.
? To secure data anonymity cells with less than 20 observations are not shown.

Table 5: Sectoral transition matrix: From mini-job to subsequent job

Sector of mini-job Sector of subsequent job
Constr. Prod. Retail Services Others

Construction 82.6 6.4 ? 6.4 ?
Production ? ? ? 18.1 ?
Wholesale/Retail ? 9.3 47.5 31.3 ?
Private sector services 8.2 9.4 7.2 69.7 5.6
Others (public sector, agriculture) 12.9 ? ? 20.4 57.5

Note: Depicted is the sectoral distribution of subsequent jobs conditional on the sector
of the mini-job during unemployment; all statistics are in percentages (if not differently
indicated). In total, we observe 2,206 transitions (N=1,896 individuals). For instance, out
of all unemployed individuals who have a mini-job in the construction sector, 82.6% also
find regular employment in the same sector.
? To secure data anonymity cells with less than 20 observations are not shown.

Table 6: Transition from UE (with mini-job) to RE within same firm

All Timing of transition to employment
≤ 12 months > 12 months

All transition to RE 2,206 1,523 683
Within same firm (in %) 44.9 51.1 31.0

Direct transition to RE 1,187 979 208
Within same firm (in %) 57.5 60.8 41.8

Note: Depicted is the share of treated transitions from unemployment to employment
which take place within the same firm, i.e., the mini-job during unemployment and the
subsequent regular job are within the same firm. UE - Unemployment, RE - Regular
employment.
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Table 7: Baseline estimation results

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3) (4) (5) (6)

Mini-Job 0.097∗∗∗ 0.009 0.099∗∗∗ −0.137∗∗∗ −0.092∗∗∗ −0.027∗∗∗

(0.023) (0.031) (0.028) (0.036) (0.006) (0.006)

Unobs. Het. (P=7) No Yes No Yes No Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. The estimation also includes control variables
for duration dependence, seasonal dummies, individual socio-demographics, information on last job and local macroeconomic
conditions. The complete set of coefficients including the distribution of the unobserved heterogeneity are available in the
Supplementary Appendix, Table B.1. UE - Unemployment, RE - Regular employment.

Table 8: Heterogeneity with respect to observed characteristics

Transition Transition Linear wage
UE to RE RE to UE equation

(1) (2) (3)

Mini-Job −0.144∗∗ −0.258∗∗∗ −0.040∗∗∗

(0.067) (0.083) (0.012)

Mini-Job × Age: ≤ 30 years 0.034 0.080 0.005
(0.076) (0.096) (0.014)

Mini-Job × Age: 31-35 years 0.052 0.085 −0.032∗∗∗

(0.072) (0.087) (0.012)
Mini-Job × Age: 41-45 years −0.020 0.022 0.005

(0.079) (0.098) (0.016)
Mini-Job × Age: 46-50 years 0.011 0.123 0.010

(0.088) (0.111) (0.016)
Mini-Job × Age: ≥ 51 years −0.127 −0.058 −0.025

(0.097) (0.114) (0.021)
Mini-Job × Low educated 0.019 0.002 0.034∗∗∗

(0.052) (0.062) (0.010)
Mini-Job × High educated 0.010 −0.153 −0.162∗∗∗

(0.094) (0.140) (0.017)
Mini-Job × Construction −0.069 0.145∗∗ 0.051∗∗

(0.055) (0.066) (0.011)
Mini-Job × Local UE-Rate 1.606∗ −2.357∗∗ 0.018

(0.997) (1.184) (0.180)
Mini-Job × Same Sector 0.247∗∗∗ 0.061 0.000

(0.049) (0.059) (0.009)

Unobs. Het. (M=7) Yes Yes Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. The esti-
mation also includes control variables for duration dependence, seasonal dummies, indi-
vidual socio-demographics, information on last job and local macroeconomic conditions.
Individuals who have no school degree or graduated from the lower secondary school
and do not have a professional degree (graduated from upper secondary school) are cate-
gorized as “low educated” (“high educated”). “Same sector” indicates that the mini-job
was taken up within the same sector (construction, production, wholesale/retail, private
sector services, others) as the last regular job. The reference person is an individual of
mean age located in a region with the mean local unemployment rate, not working in
the construction sector and not being unskilled. UE - Unemployment, RE - Regular
employment.
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Table 9: Heterogeneity with respect to elapsed unemployment duration

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3)

Mini-Job −0.239∗∗∗ −0.118 −0.021
(0.079) (0.110) (0.016)

Mini-Job × 3-4 months 0.018 −0.163 0.034∗

(0.089) (0.128) (0.019)
Mini-Job × 5-6 months 0.095 −0.010 −0.024

(0.093) (0.131) (0.019)
Mini-Job × 7-8 months 0.180∗ −0.031 0.027

(0.104) (0.138) (0.022)
Mini-Job × 9-10 months 0.201∗ −0.070 −0.037∗

(0.116) (0.147) (0.021)
Mini-Job × 11-12 months 0.222∗ −0.027 −0.034

(0.126) (0.163) (0.023)
Mini-Job × 13-18 months 0.444∗∗∗ 0.008 −0.035∗

(0.102) (0.140) (0.021)
Mini-Job × 19-36 months 0.336∗∗∗ −0.111 −0.034

(0.103) (0.145) (0.021)

Unobs. Het. (P=7) Yes Yes Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. The estimation also includes
control variables for duration dependence, seasonal dummies, individual socio-demographics, information
on last job and local macroeconomic conditions. UE - Unemployment, RE - Regular employment.

Table 10: Simulated Durations and Initial Daily Wages

Inflow into UE After 12 months of UE
No Mini-Job Mini-Job No Mini-Job Mini-Job

(i) (ii) (iii) (iv)

Unemployment Duration 12.86 14.02 16.35 15.34
(0.11) (0.35) (0.14) (0.29)

Employment Duration 14.81 16.26 9.74 11.85
(0.13) (0.35) (0.26) (0.48)

Wages 62.89 61.0 62.59 59.16
(0.20) (0.41) (0.31) (0.55)

Note: The simulations are based on the specification allowing for heterogeneity with
respect to elapsed unemployment duration. In scenarios (i) and (ii) we simulate the out-
comes from month 1 onwards. In scenarios (iii) and (iv) we assume that the individuals
have been unemployed for 12 months. The reported results refer to the unemployment
durations including the first 12 months. All simulations are performed for the average
individual in our sample. Standard errors are computed using parametric bootstrap
based on 250 draws from the covariance matrix of the estimated parameters.

36



Figures

Figure 1: Hazard functions

Transition UE to RE Transition UE to ME

Note: Depicted are unconditional transitions probabilities. UE - Unemployment, ME - Marginal employment,
RE - Regular employment.

Figure 2: Income distribution of mini-jobs during unemployment

Note: The mean and median of the income distribution amount to 206 and 163 Euro per months.
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A Appendix

Table A.1: Heterogeneity with respect to educational background

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3)

Low educational background
Mini-Job −0.058 −0.145∗∗ 0.000

(0.054) (0.069) (0.010)
Unobs. Het. (P=9) Yes Yes Yes
Number of individuals 6,583 6,583 6,583

Medium educational background
Mini-Job −0.060 −0.133∗∗∗ −0.012∗

(0.037) (0.048) (0.007)
Unobs. Het. (P=9) Yes Yes Yes
Number of individuals 14,203 14,203 14,203

High educational background
Mini-Job 0.119 −0.376∗∗ −0.056∗

(0.094) (0.159) (0.032)
Unobs. Het. (P=3) Yes Yes Yes
Number of individuals 3,807 3,807 3,807

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. “Same sector” indicates
that the mini-job was taken up within the same sector as the last regular job.

Table A.2: Alternative definition of unemployment: Baseline estimation results

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3) (4) (5) (6)

Mini-Job 0.173∗∗∗ 0.117∗∗∗ 0.076∗∗∗ −0.128∗∗∗ −0.093∗∗∗ −0.019∗∗∗

(0.021) (0.029) (0.026) (0.032) (0.006) (0.006)

Unobs. Het. (P=7) No Yes No Yes No Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level.

38



Table A.3: Alternative definition of unemployment: Heterogeneity with
respect to observed characteristics

Transition Transition Linear wage
UE to RE RE to UE equation

(1) (2) (3)

Mini-Job −0.029 −0.216∗∗∗ −0.038∗∗∗

(0.062) (0.075) (0.013)

Mini-Job × Age: ≤ 30 years 0.047 0.053 0.015
(0.069) (0.086) (0.014)

Mini-Job × Age: 31-35 years 0.091 0.099 −0.015
(0.066) (0.079) (0.013)

Mini-Job × Age: 41-45 years 0.006 0.014 0.014
(0.073) (0.090) (0.016)

Mini-Job × Age: 46-50 years 0.050 0.139 0.020
(0.083) (0.101) (0.017)

Mini-Job × Age: ≥ 51 years −0.080 −0.062 −0.024
(0.090) (0.102) (0.021)

Mini-Job × Low educated 0.019 −0.015 0.031∗∗∗

(0.048) (0.056) (0.010)
Mini-Job × High educated 0.014 −0.127 −0.175∗∗∗

(0.083) (0.122) (0.018)
Mini-Job × Construction −0.120∗∗ 0.078 0.041∗∗∗

(0.051) (0.061) (0.011)
Mini-Job × Local UE-Rate 1.959∗∗ −1.707∗ 0.045

(0.910) (0.977) (0.178)
Mini-Job × Same Sector 0.212∗∗∗ 0.056 0.005

(0.045) (0.052) (0.009)

Unobs. Het. (P=7) Yes Yes Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. “Same
sector” indicates that the mini-job was taken up within the same sector as the last
regular job.

Table A.4: Alternative definition of unemployment: Heterogeneity with respect to
elapsed unemployment duration

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3)

Mini-Job −0.216∗∗∗ −0.099 −0.017
(0.077) (0.103) (0.017)

Mini-Job × 3-4 months 0.033 −0.162 0.028
(0.087) (0.121) (0.019)

Mini-Job × 5-6 months 0.151∗ −0.046 −0.024
(0.090) (0.123) (0.020)

Mini-Job × 7-8 months 0.249∗∗ −0.045 0.011
(0.100) (0.126) (0.023)

Mini-Job × 9-10 months 0.271∗∗ −0.096 −0.029
(0.111) (0.136) (0.022)

Mini-Job × 11-12 months 0.321∗∗∗ 0.017 −0.060∗∗

(0.118) (0.146) (0.024)
Mini-Job × 13-18 months 0.573∗∗∗ −0.027 −0.013

(0.095) (0.127) (0.021)
Mini-Job × 19-36 months 0.571∗∗∗ −0.127 −0.017

(0.094) (0.128) (0.021)

Unobs. Het. (P=7) Yes Yes Yes

Note: Depicted are estimation results using an alternative definition of unemployment.Coefficients are sta-
tistically significant at the * 10%, ** 5%, *** 1% level.
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Table A.5: Estimation including time-varying indicators for the participation in
ALMP

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3)

Mini-Job −0.023 −0.153∗∗∗ −0.025∗∗∗

(0.031) (0.036) (0.006)

Unobs. Het. (P=7) Yes Yes Yes

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. The estimation
includes the usual control variables as included in the main estimation (see Table 7) as well as
six time-varying dummies for participation in different active labor market policy programs (job
creation scheme, wage subsidy, start-up subsidies, vocational training, short-term training). UE -
Unemployment, RE - Regular employment.
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Table A.7: Estimation including a dummy for having a mini-job at transition to employment

Transition UE to RE Transition RE to UE Linear wage equation
(1) (2) (3)

Mini-Job 0.403∗∗∗ −0.080∗ −0.009
(0.037) (0.047) (0.007)

Having a mini-Job at transition −0.625∗∗∗ −0.085 −0.032∗∗∗

(0.043) (0.058) (0.009)

Unobs. Het. (P=7) Yes Yes Yes

Note: “Having a mini-job at transition” indicates wether individuals still have the mini-job or not when transiting
to employment. Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level.
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B Supplementary Appendix

Table B.1: Estimation results

P=7
Coeff. S.E.

Log-likelihood -186,301
Number of individuals 24,593

Equation 1: Transition from unemployment to employment
Constant −1.988∗∗∗ 0.040
Timing of transition (Ref. 1-2 months)

3-4 months 0.479∗∗∗ 0.016
5-6 months 0.181∗∗∗ 0.020
7-8 months −0.202∗∗∗ 0.026
9-10 months −0.393∗∗∗ 0.032
11-12 months −0.562∗∗∗ 0.038
13-18 months −0.777∗∗∗ 0.032
19-36 months −1.036∗∗∗ 0.036

Quarter of transition (Ref. 1st quarter)
2nd quarter 0.159∗∗∗ 0.015
3rd quarter −0.034∗ 0.019
4th quarter −0.649∗∗∗ 0.020

Quarter of entry into unemployment (Ref. 1st quarter)
2nd quarter −0.422∗∗∗ 0.021
3rd quarter −0.311∗∗∗ 0.021
4th quarter −0.169∗∗∗ 0.016

Age category (Ref. 36-40 years)
≤ 30 years 0.089∗∗∗ 0.021
31-35 years 0.036∗ 0.020
41-45 years −0.046∗∗ 0.021
46-50 years −0.163∗∗∗ 0.024
≥ 51 years −0.351∗∗∗ 0.025

Married 0.131∗∗∗ 0.017
Children 0.067∗∗∗ 0.023
Children ≤ 10 years −0.063∗∗∗ 0.024
Non-German −0.225∗∗∗ 0.020
Severely handicapped −0.211∗∗∗ 0.055
Health restrictions −0.467∗∗∗ 0.023
Educational background (Ref. Medium)

Low −0.159∗∗∗ 0.016
High −0.172∗∗∗ 0.021

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.122∗∗∗ 0.022
Production −0.235∗∗∗ 0.022
Wholesale/Retail −0.246∗∗∗ 0.026
Private sector services −0.194∗∗∗ 0.021

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) −7.202∗∗∗ 0.276
Real GDP per capita (Ref.: mean GDP) −0.007∗∗∗ 0.001

Mini-Job 0.009 0.031

To be continued.
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Table B.1 continued.

P=7
Coeff. S.E.

Equation 2: Transition from unemployment to marginal employment
Constant −4.221∗∗∗ 0.092
Timing of transition (Ref. 1-2 months)

3-4 months 0.002 0.047
5-6 months −0.078 0.057
7-8 months −0.111∗ 0.067
9-10 months −0.164∗∗ 0.076
11-12 months −0.306∗∗∗ 0.088
13-18 months −0.347∗∗∗ 0.070
19-36 months −0.309∗∗∗ 0.069

Quarter of transition (Ref. 1st quarter)
2nd quarter 0.208∗∗∗ 0.044
3rd quarter 0.112∗∗ 0.048
4th quarter −0.016 0.044

Quarter of entry into unemployment (Ref. 1st quarter)
2nd quarter 0.092∗ 0.054
3rd quarter 0.107∗∗ 0.052
4th quarter 0.123∗∗∗ 0.045

Age category (Ref. 36-40 years)
≤ 30 years −0.059 0.055
31-35 years 0.084∗ 0.050
41-45 years 0.004 0.055
46-50 years −0.065 0.063
≥ 51 years −0.155∗∗ 0.065

Married 0.019 0.043
Children 0.005 0.059
Children ≤ 10 years 0.062 0.063
Non-German 0.234∗∗∗ 0.046
Severely handicapped −0.337∗∗∗ 0.128
Health restrictions 0.102∗ 0.052
Educational background (Ref. Medium)

Low 0.213∗∗∗ 0.039
High −0.552∗∗∗ 0.063

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.045 0.061
Production 0.005 0.062
Wholesale/Retail 0.051 0.068
Private sector services 0.250∗∗∗ 0.057

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) 5.981∗∗∗ 0.664
Real GDP per capita (Ref.: mean GDP) −0.006∗∗∗ 0.002

To be continued.
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Table B.1 continued.

P=7
Coeff. S.E.

Equation 3: Transition from employment to unemployment
Constant −2.806∗∗∗ 0.047
Timing of transition (Ref. 1-2 months)

3-4 months −0.124∗∗∗ 0.028
5-6 months −0.170∗∗∗ 0.028
7-8 months 0.195∗∗∗ 0.027
9-10 months 0.864∗∗∗ 0.027
11-12 months 0.106∗∗∗ 0.037
13-18 months −0.689∗∗∗ 0.037
19-36 months −0.779∗∗∗ 0.035

Quarter of transition (Ref. 1st quarter)
2nd quarter −0.654∗∗∗ 0.027
3rd quarter −0.417∗∗∗ 0.026
4th quarter 0.860∗∗∗ 0.021

Quarter of entry into employment (Ref. 1st quarter)
2nd quarter 0.243∗∗∗ 0.021
3rd quarter 0.155∗∗∗ 0.025
4th quarter 0.081∗∗∗ 0.027

Age category (Ref. 36-40 years)
≤ 30 years −0.115∗∗∗ 0.024
31-35 years −0.063∗∗∗ 0.023
41-45 years 0.014 0.025
46-50 years 0.053∗ 0.028
≥ 51 years 0.084∗∗∗ 0.029

Married −0.028 0.019
Children −0.038 0.027
Children ≤ 10 years −0.016 0.028
Non-German 0.111∗∗∗ 0.022
Severely handicapped 0.137∗∗ 0.069
Health restrictions −0.001 0.027
Educational background (Ref. Medium)

Low 0.160∗∗∗ 0.018
High −0.522∗∗∗ 0.026

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.045∗ 0.025
Production −0.326∗∗∗ 0.027
Wholesale/Retail −0.435∗∗∗ 0.031
Private sector services −0.157∗∗∗ 0.025

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) 3.874∗∗∗ 0.303
Real GDP per capita (Ref.: mean GDP) −0.002∗∗∗ 0.001

Duration of previous unemployment(Ref. 1-2 months)
3-4 months 0.230∗∗∗ 0.021
5-6 months 0.413∗∗∗ 0.025
7-8 months 0.296∗∗∗ 0.032
9-10 months 0.359∗∗∗ 0.038
11-12 months 0.250∗∗∗ 0.048
13-18 months 0.106∗∗∗ 0.041
19-36 months 0.253∗∗∗ 0.046

Mini-Job −0.137∗∗∗ 0.036

To be continued.
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Table B.1 continued.

P=7
Coeff. S.E.

Equation 4: Linear wage equation (wage in first month of regular employment)
Constant 3.704∗∗∗ 0.009
Quarter of entry into employment (Ref. 1st quarter)

2nd quarter −0.015∗∗∗ 0.004
3rd quarter −0.034∗∗∗ 0.004
4th quarter −0.052∗∗∗ 0.004

Age category (Ref. 36-40 years)
≤ 30 years −0.061∗∗∗ 0.005
31-35 years −0.009∗ 0.005
41-45 years 0.008 0.005
46-50 years 0.021∗∗∗ 0.006
≥ 51 years 0.043∗∗∗ 0.006

Married 0.027∗∗∗ 0.004
Children 0.019∗∗∗ 0.006
Children ≤ 10 years 0.022∗∗∗ 0.006
Non-German −0.086∗∗∗ 0.005
Severely handicapped 0.0170.015
Health restrictions −0.075∗∗∗ 0.006
Educational background (Ref. Medium)

Low −0.101∗∗∗ 0.004
High 0.289∗∗∗ 0.005

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.092∗∗∗ 0.005
Production 0.028∗∗∗ 0.006
Wholesale/Retail 0.002 0.006
Private sector services −0.050∗∗∗ 0.005

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) −0.888∗∗∗ 0.058
Real GDP per capita (Ref.: mean GDP) 0.000 0.000

Duration of previous unemployment (Ref. 1-2 months)
3-4 months 0.000 0.004
5-6 months −0.017∗∗∗ 0.005
7-8 months −0.025∗∗∗ 0.006
9-10 months −0.030∗∗∗ 0.007
11-12 months −0.054∗∗∗ 0.008
13-18 months −0.040∗∗∗ 0.006
19-36 months −0.026∗∗∗ 0.007

Ln(σ) −1.645∗∗∗ 0.003
Mini-Job −0.027∗∗∗ 0.006

To be continued.
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Table B.1 continued.

P=7
Coeff. S.E.

Unobserved heterogeneity
Vu2 −0.356∗∗∗ 0.090
Vu3 −0.621∗∗∗ 0.052
Vu4 0.599∗∗∗ 0.039
Vu5 0.621∗∗∗ 0.045
Vu6 0.303∗∗∗ 0.047
Vu7 0.402∗∗∗ 0.066
Vm2 0.029 0.128
Vm3 −0.840∗∗∗ 0.094
Vm4 −0.860∗∗∗ 0.099
Vm5 −1.311∗∗∗ 0.188
Vm6 0.062 0.091
Vm7 2.237∗∗∗ 0.104
Ve2 −0.203∗∗∗ 0.068
Ve3 −0.854∗∗∗ 0.050
Ve4 −0.298∗∗∗ 0.033
Ve5 −0.362∗∗∗ 0.041
Ve6 0.418∗∗∗ 0.041
Ve7 0.163∗∗ 0.080
Vw2 −0.506∗∗∗ 0.010
Vw3 0.485∗∗∗ 0.009
Vw4 0.630∗∗∗ 0.007
Vw5 1.042∗∗∗ 0.008
Vw6 0.326∗∗∗ 0.007
Vw7 0.551∗∗∗ 0.011
ω2 −1.336∗∗∗ 0.097
ω3 1.352∗∗∗ 0.054
ω4 1.217∗∗∗ 0.061
ω5 −0.658∗∗∗ 0.064
ω6 0.166∗∗ 0.080
ω7 −1.362∗∗∗ 0.137
Correlations between unobserved terms

Corr(Vu,Vm) 0.0848 0.0802
Corr(Vu,Ve) 0.6824∗∗∗ 0.0278
Corr(Vu,Vw) 0.3413∗∗∗ 0.0227
Corr(Vm,Ve) 0.6172∗∗∗ 0.0575
Corr(Vm,Vw) −0.5120∗∗∗ 0.0362
Corr(Ve,Vw) −0.2736∗∗∗ 0.0229

Note: Coefficients are statistically significant at the * 10%, ** 5%,
*** 1% level. Vu2-Vu7, Vm2-Vm7 and Ve2-Ve7 are the masspoints for
the unemployment probability, the probability to take up a mini-job
and the employment probability; Vw2-Vw7 are the masspoints for the
wage equation. ω2-ω7 are the parameters to calculate the distribution
of the masspoints as depicted in Equation 5. For identification Vu1,
Vm1, Ve1, Vw1 and ω1 are set to be zero.
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Table B.2: Partial model: Estimation results

Baseline Interaction with
unemployment duration

P=7 P=7
Coeff. S.E. Coeff. S.E.

Log-likelihood -115,979 -115,968
Number of individuals 24,593 24,593

Equation 1: Transition from unemployment to employment
Constant −1.363∗∗∗ 0.106 −1.272∗∗∗ 0.117
Timing of transition (Ref. 1-2 months)

3-4 months 0.597∗∗∗ 0.016 0.602∗∗∗ 0.016
5-6 months 0.367∗∗∗ 0.021 0.369∗∗∗ 0.022
7-8 months 0.025 0.028 0.020 0.029
9-10 months −0.140∗∗∗ 0.033 −0.149∗∗∗ 0.035
11-12 months −0.287∗∗∗ 0.040 −0.298∗∗∗ 0.042
13-18 months −0.460∗∗∗ 0.035 −0.515∗∗∗ 0.038
19-36 months −0.661∗∗∗ 0.040 −0.697∗∗∗ 0.043

Quarter of transition (Ref. 1st quarter)
2nd quarter 0.189∗∗∗ 0.015 0.189∗∗∗ 0.015
3rd quarter 0.000 0.019 0.000 0.019
4th quarter −0.632∗∗∗ 0.020 −0.632∗∗∗ 0.020

Quarter of entry into unemployment (Ref. 1st quarter)
2nd quarter −0.475∗∗∗ 0.023 −0.474∗∗∗ 0.023
3rd quarter −0.354∗∗∗ 0.022 −0.355∗∗∗ 0.022
4th quarter −0.203∗∗∗ 0.018 −0.202∗∗∗ 0.018

Age category (Ref. 36-40 years)
≤ 30 years 0.115∗∗∗ 0.025 0.115∗∗∗ 0.025
31-35 years 0.046∗∗ 0.023 0.046∗∗ 0.023
41-45 years −0.064∗∗∗ 0.025 −0.064∗∗ 0.025
46-50 years −0.206∗∗∗ 0.028 −0.206∗∗∗ 0.028
≥ 51 years −0.421∗∗∗ 0.030 −0.422∗∗∗ 0.030

Married 0.161∗∗∗ 0.021 0.162∗∗∗ 0.021
Children 0.083∗∗∗ 0.028 0.082∗∗∗ 0.028
Children ≤ 10 years −0.071∗∗ 0.030 −0.071∗∗ 0.030
Non-German −0.271∗∗∗ 0.025 −0.272∗∗∗ 0.025
Severely handicapped −0.235∗∗∗ 0.065 −0.235∗∗∗ 0.065
Health restrictions −0.552∗∗∗ 0.028 −0.551∗∗∗ 0.028
Educational background (Ref. Medium)

Low −0.195∗∗∗ 0.020 −0.195∗∗∗ 0.020
High −0.202∗∗∗ 0.025 −0.200∗∗∗ 0.025

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.212∗∗∗ 0.027 0.218∗∗∗ 0.027
Production −0.228∗∗∗ 0.027 −0.224∗∗∗ 0.027
Wholesale/Retail −0.232∗∗∗ 0.031 −0.228∗∗∗ 0.031
Private sector services −0.180∗∗∗ 0.026 −0.177∗∗∗ 0.026

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) −8.677∗∗∗ 0.332 −8.650∗∗∗ 0.332
Real GDP per capita (Ref.: mean GDP) −0.008∗∗∗ 0.001 −0.008∗∗∗ 0.001

Mini-Job −0.126∗∗∗ 0.036 −0.209∗∗ 0.086
Interaction with timing of transition (Ref. Mini-Job × 1-2 months)
Mini-Job × 3-4 months −0.036 0.092
Mini-Job × 5-6 months 0.029 0.099
Mini-Job × 7-8 months 0.103 0.110
Mini-Job × 9-10 months 0.122 0.121
Mini-Job × 11-12 months 0.135 0.131
Mini-Job × 13-18 months 0.345∗∗∗ 0.108
Mini-Job × 19-36 months 0.196∗ 0.113

To be continued.
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Table B.2 continued.

Baseline Interaction with
unemployment duration

P=7 P=7
Coeff. S.E. Coeff. S.E.

Equation 2: Transition from unemployment to marginal employment
Constant −1.632∗∗∗ 0.174 −1.648∗∗∗ 0.171
Timing of transition (Ref. 1-2 months)

3-4 months 0.076 0.048 0.080∗ 0.048
5-6 months 0.058 0.060 0.060 0.060
7-8 months 0.064 0.071 0.060 0.071
9-10 months 0.045 0.080 0.034 0.080
11-12 months −0.067 0.092 −0.081 0.092
13-18 months −0.060 0.078 −0.087 0.078
19-36 months 0.086 0.089 0.031 0.090

Quarter of transition (Ref. 1st quarter)
2nd quarter 0.232∗∗∗ 0.045 0.234∗∗∗ 0.045
3rd quarter 0.145∗∗∗ 0.048 0.144∗∗∗ 0.048
4th quarter 0.010 0.045 0.009 0.045

Quarter of entry into unemployment (Ref. 1st quarter)
2nd quarter 0.091 0.058 0.101∗ 0.058
3rd quarter 0.105∗ 0.056 0.116∗∗ 0.056
4th quarter 0.127∗∗∗ 0.048 0.134∗∗∗ 0.048

Age category (Ref. 36-40 years)
≤ 30 years −0.051 0.063 −0.047 0.062
31-35 years 0.103∗ 0.056 0.104∗ 0.055
41-45 years 0.004 0.061 0.005 0.060
46-50 years −0.106 0.070 −0.104 0.069
≥ 51 years −0.202∗∗∗ 0.073 −0.202∗∗∗ 0.073

Married 0.030 0.050 0.031 0.049
Children 0.012 0.068 0.012 0.067
Children ≤ 10 years 0.065 0.072 0.061 0.071
Non-German 0.237∗∗∗ 0.055 0.240∗∗∗ 0.055
Severely handicapped −0.394∗∗∗ 0.143 −0.391∗∗∗ 0.143
Health restrictions 0.085 0.061 0.090 0.061
Educational background (Ref. Medium)

Low 0.236∗∗∗ 0.046 0.238∗∗∗ 0.046
High −0.610∗∗∗ 0.070 −0.602∗∗∗ 0.070

Sector of last job (Ref. Others (public sector, agriculture))
Construction 0.031 0.069 0.045 0.069
Production −0.044 0.071 −0.031 0.070
Wholesale/Retail 0.032 0.078 0.045 0.077
Private sector services 0.268∗∗∗ 0.066 0.277∗∗∗ 0.065

Local macroeconomic conditions
Unemployment rate (Ref.: mean rate) 6.362∗∗∗ 0.753 6.418∗∗∗ 0.748
Real GDP per capita (Ref.: mean GDP) −0.006∗∗∗ 0.002 −0.006∗∗∗ 0.002

To be continued.
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Table B.2 continued.

Baseline Interaction with
unemployment duration

P=7 P=7
Coeff. S.E. Coeff. S.E.

Unobserved heterogeneity
Vu2 −2.045∗∗∗ 0.293 −2.073∗∗∗ 0.261
Vu3 1.314∗∗∗ 0.185 1.217∗∗∗ 0.191
Vu4 −0.187 0.255 −0.349 0.267
Vu5 −0.942∗∗∗ 0.305 −1.008∗∗∗ 0.266
Vu6 −0.683∗∗∗ 0.199 −0.799∗∗∗ 0.227
Vu7 0.238 0.287 0.112 0.229
Vm2 −4.361∗∗∗ 0.496 −4.141∗∗∗ 0.435
Vm3 −4.227∗∗∗ 1.169 −4.091∗∗∗ 1.091
Vm4 −5.458 5.693 −8.718 130.370
Vm5 −3.146∗∗∗ 0.599 −3.000∗∗∗ 0.570
Vm6 −1.578∗∗∗ 0.574 −1.388∗∗ 0.643
Vm7 −2.639∗∗∗ 0.604 −2.687∗∗∗ 0.447
ω2 2.396∗∗∗ 0.573 2.498∗∗∗ 0.504
ω3 0.266 0.494 0.303 0.486
ω4 2.588∗∗∗ 0.812 2.568∗∗∗ 0.782
ω5 3.014∗∗∗ 0.495 3.040∗∗∗ 0.454
ω6 1.546 1.077 1.173 1.160
ω7 1.958∗ 1.063 2.184∗∗∗ 0.698

Note: Coefficients are statistically significant at the * 10%, ** 5%, *** 1% level. Vu2-Vu7 and Vm2-
Vm7 are the masspoints for the unemployment probability and the probability to take up a mini-job
. ω2-ω7 are the parameters to calculate the distribution of the masspoints as depicted in Equation
5. For identification Vu1, Vm1 and ω1 are set to be zero.
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