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Abstract

We consider the consequences of working part-time and receiving supplementary

bene�ts for part-time unemployment in the Danish labour market. Following the

timing-of-events approach we estimate causal e�ects of part-time work with supple-

mentary bene�ts on the hazard rate out of unemployment insurance bene�t receipt.

We �nd evidence of a negative in-treatment e�ect and a positive post-treatment ef-

fect, both of which vary across di�erent groups of individuals. The resulting net e�ect

on the expected unemployment duration is positive for some groups (e.g. married

women) and negative for others (e.g. young workers).
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1 Introduction

Flexibility in labour markets has become a key issue in Europe in the wake of persis-

tently high unemployment rates, and the current economic crisis with large increases in

unemployment rates in most European countries has intensi�ed the debate further.

A number of strategies have been pursued in order to increase labour market �exibility.

Some countries, in particular the Nordic countries, have adopted so-called Flexicurity sys-

tems, where low hiring and �ring costs are combined with generous social security schemes

to increase �exibility directly. In other countries, temporary work contracts are used along

with stringent employment protection rules for regular employees, aiming at increasing

�exibility in inherently in�exible labour markets. Interestingly, in both types of regimes,

the same types of policy instruments are used, e.g. active labour market policies and some

forms of subsidized temporary or reduced work arrangements. These may take the form

of supplementary unemployment bene�ts, which is the topic of this paper, while they also

take the form of explicit temporary employment contracts. Thus, several forms of supple-

mentary or partial unemployment bene�ts have emerged in almost all European countries

and in North America, aimed at making it more attractive for job seekers without any job

to accept part-time work, and hence increase overall employment and production.

Supplementary bene�ts are speci�cally aimed at supplementing the income of part-

time workers who are looking for full-time work and to improve the unemployed workers'

incentives to accept part-time employment. However, the presence of the supplementary

unemployment bene�ts may produce adverse selection into such schemes and may in some

cases facilitate forms of moral hazard behaviour. Speci�cally, such bene�ts could discour-

age recipients from searching for regular full-time employment due to the relatively high

replacement rates and/or prolonged bene�t periods associated with working part-time and

receiving supplementary bene�ts. Thus, the potential for both positive and negative con-

sequences of supplementary bene�t schemes imply that the desirability of such a policy is

an empirical question, which needs to be answered empirically.

In this paper, we study supplementary unemployment insurance (UI) bene�ts and the

role they play in Denmark. The empirical analysis is conducted on a �ow sample of workers

who became unemployed in 1999-2006 and quali�ed for regular UI bene�ts. Some of these

workers eventually entered part-time employment and received supplementary UI bene�ts

for the rest of time. We consider such a period as part of the spell of compensated unem-

ployment. This is reasonable because supplementary UI bene�t recipients are supposed to

be looking for full-time work. We seek to answer the counterfactual question 'what would

have happened to these workers had they not received supplementary UI bene�ts and part-

time employment but instead continued in full-time unemployment'. Thus, we evaluate the

e�ect of working part-time (say, x hours per week) and receiving supplementary UI bene-

�ts for the rest, that is, 37− x hours, since 37 hours correspond to full-time employment.

Hence, we seek to answer whether working combined with supplementary UI bene�ts may

act as a 'stepping stone' to full-time employment for unemployed workers. In doing so, we
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ignore any general equilibrium e�ects that might occur, thus implicitly assuming that the

implied increase in labour supply translates fully into increasing employment in the longer

run.

In the econometric analysis, the outcome variable is the expected time until the job

applicant leaves compensated unemployment, and thereby completes his or her compen-

sated search for full-time work. We model this duration outcome by specifying a hazard

model for transitions out of UI bene�ts. The receipt of supplementary UI bene�ts is then

viewed as a "treatment" occurring during the unemployment spell, which possibly a�ects

total unemployment duration (through an impact on the exit rate from unemployment).

We distinguish between the e�ect on the hazard rate out of unemployment during the

weeks when supplementary bene�ts are actually received (which we call the in-treatment

e�ect) and the e�ect following the completion of the supplementary bene�t period (which

we refer to as the post-treatment e�ect).

To deal with the endogeneity of the receipt of supplementary bene�ts, we specify an-

other hazard model for transitions from regular UI bene�ts to supplementary UI bene�ts

(from full-time unemployment to part-time employment with supplementary UI bene�t

receipt). This produces a bivariate duration model, where the two hazard functions are

related via observed as well as unobserved characteristics. By assuming random variation

in the timing of the receipt of supplementary UI bene�ts, the causal e�ect of part-time

work with supplementary UI bene�ts can be nonparametrically identi�ed from the selection

e�ect without imposing any exclusion restrictions. This way of modelling causal e�ects in

duration models has become known as the 'timing-of-events' approach (Abbring and Van

den Berg, 2003).

We �nd evidence of a signi�cant in-treatment e�ect: being on supplementary UI ben-

e�ts lowers the transition rate out of unemployment. In addition, we �nd a positive post-

treatment e�ect of having received supplementary UI bene�ts. We proceed to estimating

heterogeneous e�ects for sub-groups of unemployed workers, and calculate the e�ect on the

expected remaining unemployment duration for those di�erent groups and also describe

the distribution of e�ects. For example, we �nd that receipt of supplementary UI bene�ts

has positive implications for young workers: part-time work combined with supplementary

bene�ts reduces their expected remaining time in unemployment. Hence, making supple-

mentary UI bene�ts available to young workers may be an interesting labour market policy

instrument, in the sense that part-time work can provide a stepping stone to regular em-

ployment for them. This may be important policy information, as the current crisis has

seen dramatic increases especially in youth unemployment rates.

The structure of the paper is as follows: the next section brie�y summarizes the debate

on the role of part-time and temporary jobs; the 3rd section brie�y outlines the Danish

regulatory system of supplementary UI bene�ts; the 4th section provides details on the

data set and some descriptive statistics. The econometric model is outlined in the 5th

section, and the results are discussed in the 6th section. Section 7 contains a conclusion,

a brief discussion of costs and bene�ts, and some policy considerations.
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2 Literature Background

Part-time and temporary jobs in the labour market are part of what is usually labelled as

'atypical employment'. These jobs are often occupied by individuals who have di�culties

obtaining regular full-time employment, while for others having a part-time job is simply

a voluntary choice. The supplementary UI bene�t scheme is naturally aimed at the �rst

group of individuals.

2.1 The Debate on Temporary and Part-Time Employment

Some researchers have argued that part-time jobs (and other atypical jobs) may act as

stepping stones towards regular and more stable work. First of all, in some cases tempo-

rary and part-time jobs can represent the only way of escaping (full-time) unemployment.

Secondly, those jobs can be used by employers as useful screening (or signaling) devices

for permanent job positions (Storrie, 2002; Houseman et al. 2003). Thirdly, they can pro-

vide valuable skills, work experience and in some cases facilitate the acquisition of speci�c

human capital. Finally, they may induce individuals to enlarge their job network (labour

market contacts) and consequently increase their possibilities for obtaining full-time em-

ployment.

On the other hand, there may be disadvantages of promoting temporary and part-time

jobs: they may just postpone the (full-time) unemployment experience (Hartman et al.

2010) and thus lengthen the time until regular employment. Part-time employment is often

associated with uncertainty about future income and working hours, and consequently, it

is di�cult to make investment and savings decisions, to obtain credit, make child care

arrangements and so on. The high concentration of low-skilled and less educated workers

in part-time jobs may indicate that some of these jobs are dead-ends, since �rms may

not be planning to hire these workers on full-time basis, thus limiting their possibilities to

improve upon their future situation (Heinrich et al. 2005). Consistent with this hypothesis,

Autor and Houseman (2010) �nd that, while temporary jobs reduce subsequent earnings

and job stability, job placements with direct-hire employers work in the opposite direction.

According to Røed and Westlie (2012), part-time employment has only minor e�ects on

exit rates to other forms of public income support and education. Graaf-Zijl et al. (2011)

�nd evidence that temporary jobs shorten unemployment duration but seem not to increase

the probability of getting a regular job. However, their results indicate that regular jobs

following temporary employment pay higher wages than regular jobs found directly from

unemployment. Cockx and Picchio (2012) �nd that short-term (temporary) jobs may act

as stepping stones to permanent employment for some groups, while for others (the well

educated in particular), there were unfavourable e�ects.

It is typically argued that temporary and part-time employment lower costs associated

with layo�s and labour hoarding, and reduce cyclical swings in labour productivity as �rms

often shed workers quickly in downturn periods. However, the promotion of temporary

and part-time jobs as a way of increasing the degree of labour market �exibility is believed
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by some authors to be undesirable, especially in countries where employment protection

legislation is not particularly strong and �exibility is already high (such as in Denmark).

As pointed out by Booth et al. (2002), individuals lacking regular jobs for a long period

or falling several times into the temporary or part-time work regime may irredeemably

damage their career prospects and long-term earnings opportunities. Conversely, Jahn

and Rosholm (2010) �nd that employment in temporary help agencies in Denmark reduces

the time to full-time employment for unemployed workers, increases subsequent wages and

tends to lengthen subsequent employment spells. They also show that temporary agency

employment is most e�ective when the local unemployment rate is low, suggesting that

employers may use temporary-help agencies as a relatively cheap screening device when

there is labour shortage.

2.2 The Role of Supplementary UI Bene�ts

A number of studies have discussed the role of public policy instruments to compensate and

possibly overcome the adverse e�ects related to temporary and part-time jobs (Rasmussen

et al. 2004; Møller and Lind, 2000). Speci�cally, supplementary UI bene�ts provide

�nancial incentives to accept part-time jobs that may not be acceptable without subsidies.

However, the availability of such bene�ts may induce forms of adverse selection or fraud -

when persons who would never be interested in full-time employment suddenly qualify for

them - and moral hazard behaviour - an individual receiving supplementary UI bene�ts

has a �nancial incentive to intentionally delay getting a full-time job by searching less

intensively than what is optimal from society's point of view. On the other hand, an

intensive active labour market policy may actually induce unemployed individuals to search

actively for employment (Rosholm, 2008), so to the extent that the availability for full-time

employment of supplementary UI bene�t recipients can be tested, the adverse selection

and moral hazard risks of a generous income compensation regime (such as the Danish

Flexicurity model) may be overcome by intensive monitoring and sanction policies, see

also Svarer (2011).

Only a few studies treat the role of supplementary UI bene�ts in search behaviour and

the nature of subsequent employment. The �rst study we found is Munts (1970), which

analyzes whether supplementary bene�ts encourage or discourage search for regular work.

He provides evidence on workers receiving partial bene�ts in Wisconsin and �nds that

they adjust their part-time work to gain from combined earnings and bene�ts. Holen and

Horowitz (1974) con�rm and strengthen the conclusions reached by Munts.

McCall (1996) studies whether the level of the earnings disregard in�uences an UI

recipient's job search behaviour.1 The analysis is performed on U.S. data, where the

amount of earnings disregarded varies across states and within states over time. Developing

and using a continuous-time job search model, McCall shows that an increase in the level

of earnings disregard generally increases both the part-time and overall re-employment

1The level of disregard is the earnings threshold above which a recipient cannot receive the full amount
of bene�ts but just a part of it (as bene�ts are reduced on a dollar-for-dollar basis after the threshold).
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hazards. Speci�cally, an increase in the level of disregard causes higher transition rates

from full-time unemployment to part-time employment during the �rst three months of

unemployment.

Moreover, McCall (1997), using a Canadian Survey, points out that whereas recipi-

ents not quali�ed for partial unemployment bene�ts are characterized by increasing part-

time and full-time re-employment hazard as bene�ts are exhausted, those quali�ed for

partial bene�ts show increasing full-time re-employment hazard but decreasing part-time

re-employment hazard. He states that the discrepancy occurs because part-time jobs are

indirectly subsidized and then the value of the subsidy for the former category decreases as

bene�ts are exhausted. In addition, he �nds that women have longer joblessness duration

and higher propensity to be re-employed as part-timers than men.

Munts (1970), Holen and Horowitz (1974) and McCall (1996, 1997) thus provide evi-

dence that availability of partial unemployment bene�ts induces the unemployed to take

up part-time jobs that allow them to claim partial bene�ts. However, these studies are

not informative on whether occupying such jobs subsequently helps unemployed workers

�nd regular full-time jobs and hence reduce the overall duration of unemployment bene�t

receipt, which is the topic of the present study.

Arguably, the most relevant theoretical framework for thinking about subsidized part-

time unemployment is the paper by Ek and Holmlund (2011). They develop a search

and matching model to study the design of optimal unemployment insurance in an econ-

omy with full and part-time unemployment. They construct an economy with two sectors

(industries), where full-time jobs are o�ered in one sector and part-time jobs in the other

sector: unemployed workers search for both part-time and full-time jobs (preferring the lat-

ter but willing to consider the former as a stepping stone), while part-time workers search

only for full-time employment. Thus, the provision of more generous bene�ts to part-timers

increases transitions from unemployment to part-time employment but reduces transitions

into full-time jobs at the same time. Their results suggest that unemployment insurance

bene�ts should optimally have limited duration for full and part-time unemployment ben-

e�ts.

We will brie�y digress from the pure literature review here to discuss how the results

in Ek and Holmlund (2011) may be informative with respect to our work. Since leisure

provides utility, taking a part-time job with part-time UI bene�ts may lead to dramatically

low search intensities for individuals with high values of leisure relative to consumption,

leading to a lock-in e�ect of part-time jobs, while for others with lower preferences for

leisure, this e�ect may be more modest. This may lead to heterogeneous impacts for indi-

viduals with di�erent preferences for leisure due to, say, age, marital status, etc. Another

source of heterogeneity may be via search e�ectiveness, which may also di�er between

di�erent groups, depending on, say, knowledge of local labour markets. Finally, taking

a part-time job may signal willingness to work to potential full-time employers, and this

may be more important to individuals with less labour market experience, such as young

workers and Non-Western immigrant workers.
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The model of Ek and Holmlund (2011) does not allow for past part-time (un)employment

a�ecting the current transition rate from full-time unemployment to full-time employment,

which will turn out to be an important feature in our empirical work. However, it is fairly

straightforward in terms of their model to think of channels through which having held

a part-time job may raise the transition rate from full-time unemployment to full-time

employment, for example via network e�ects (some of your previous colleagues in the

part-time job may have moved on to full-time employment and may recommend you), via

increases in human capital obtained in the part-time job that is also rewarded in full-time

employment, or via signalling e�ects as discussed above.

The empirical paper most closely related to our study is Kyyrä (2010), which examines

the e�ects of the receipt of supplementary UI bene�ts on the exit rate from unemployment

to regular employment in the Finnish labour market. Using a timing-of-events duration

model, he �nds a noticeable increase in the exit rate following receipt of supplementary

bene�ts but no evidence of negative in-treatment e�ects. Hence, working combined with

supplementary UI bene�ts reduces the expected duration until regular employment. The

Finnish study has a relatively small number of observations on supplementary UI bene�t

recipients, which hampered attempts to detect heterogeneity in the e�ects across individ-

uals. In the present study, impact heterogeneity will play a central role.

Thus, the supplementary UI bene�ts seem to produce positive as well as negative e�ects,

depending on the speci�c circumstances and incentives facing the individuals. Hence, rules

and regulations concerning supplementary bene�ts and part-time work can signi�cantly

in�uence the e�ort spent on job search and/or the level of reservation wages for regular

employment. From the recipient's point of view, the opportunity cost associated with the

provision of supplementary bene�ts depends crucially on the willingness to �nd a regular

job and varies over the receiving period.

3 Supplementary UI Bene�ts in Denmark

As in most countries, in Denmark supplementary UI bene�ts are supplements to the weekly

earned income for persons working part-time. The minimum requirement to receive supple-

mentary bene�ts is a) membership of an unemployment insurance fund, and b) part-time

work during a week. Obviously, workers have to meet several other requirements in order

to be entitled to supplementary UI bene�ts. Individuals receiving UI bene�ts have been

working and contributing insurance payments to an UI fund in order to be eligible for UI

bene�ts at all. A full-time insured UI fund member is entitled to supplementary UI bene�ts

if her working hours are reduced by more than 7.4 hours in a week. Thus if she works 29.6

hours or more in a week, she is not entitled to supplementary UI bene�ts. A worker having

only part-time unemployment insurance is entitled to receive supplementary UI bene�ts

if his working hours are reduced by more than 20% of his average weekly working hours

before unemployment.

The exhaustion of the entitlement period for supplementary UI bene�ts depends on
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whether an individual has a part-time job with or without terms of notice. In the former

case, the worker can at most receive supplementary UI bene�ts for 52 weeks. When she

has done so, the right to receive supplementary UI bene�ts is ceased until she has worked

more than 30 hours a week for 26 weeks during the last 12 months.

When the part-time job has no terms of notice, the right to receive supplementary

bene�ts is not limited to 52 weeks but instead to four years. After this period one may

receive bene�ts for an additional four years by working full-time for 52 weeks within three

years. Finally, with or without terms of notice, supplementary UI bene�ts can at maximum

be received for four years within a six-year period.2

In 2006 124,947 persons received supplementary UI bene�ts at some point:3 this num-

ber corresponds to 11,738 full-time-full-year equivalent (FTE) unemployed workers. The

number of recipients of supplementary UI bene�ts, measured as FTE unemployed, went

up from 1999 to 2004. In 1999 there were approximately 11,500 FTE supplementary UI

bene�t recipients. This number peaked in 2004 with more than 14,000 recipients. During

2005 and 2006 the number fell to the same level as in 2001. The trend concerning the

number of supplementary UI bene�t recipients has not followed the unemployment rate.

Unemployment fell from 1999, where it was just above 5%, to 2002, increased until 2004

and has fallen again since then. In 2006, the unemployment rate was just below 4%. Over

the same period, the ratio of FTE supplementary UI bene�t receivers to the number of all

unemployed has grown steadily.

4 Data and Descriptive Statistics

The data used here is an 8% random sample of the Danish population entering unemploy-

ment in the period covering the years 1999-2006, and who were insured against full-time

unemployment.4 The data is based on administrative registers used for administering

UI bene�t payments, assignments of individuals to active labour market programs etc.,

and is made available to us by the Danish Central Labour Market Authority (Arbejds-

markedsstyrelsen). The data is thus considered highly reliable.

Our sample consists of 74,571 individuals experiencing a total of 240,675 unemploy-

ment spells, de�ned below. One third of the individuals experienced only a single spell of

unemployment while two thirds experienced no more than 3 spells. Less than 3% of the

individuals experienced more than 9 spells.

In the econometric analysis below, we will treat supplementary UI bene�t receipt as

the treatment, and the length of the time from entry into open unemployment until exit

from unemployment bene�ts as the outcome variable. We refer to this period of time as

2The rules are tremendously more complicated than explained here, and there are numerous exceptions.
In the empirical section we will limit ourselves to the individuals to whom the above rules apply.

3One reason for this large number is that a person who becomes unemployed or leaves unemployment
in the middle of a week will receive supplementary bene�ts for the remainder of that week. This is just a
consequence of the fact that UI bene�ts are calculated on a weekly basis in Denmark.

4Close to 80% of the Danish labour force are members of an UI fund, while the remainder are eligible
for social assistance, which is lower, should they become unemployed.
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an unemployment spell. We shall start by de�ning our treatment and outcome variables

in terms of our data.

The outcome variable: The dependent variable in the study is unemployment dura-

tion measured in weeks. An unemployment spell is de�ned as a sequence of weeks during

which a person receives either full-time UI bene�ts, supplementary UI bene�ts, partici-

pates in some type of active labour market program, or receives a related income transfer

(such as sickness payments while unemployed, holiday payments while unemployed etc.).

That is, part-time employment coupled with supplementary UI bene�ts is here treated as

part of the unemployment spell in order to enable the counterfactual analysis. The un-

employment spell is completed when the individual no longer receives any kind of public

income transfer related to unemployment. Since the individuals in our sample are all eligi-

ble for UI bene�ts, the only likely reasons for not receiving UI bene�ts are that you found

employment, your bene�t eligibility expired, you went into education or out of the labour

force on some other kind of income transfer. UI bene�t eligibility expires after 4 years, and

in this period less than 0.5% of the in�ow cohort experience such a long unemployment

spell. Unemployment spells continuing until the end of the sample period (the 24th week of

2007) are treated as independently right-censored observations (less than 2% of all spells).

The treatment variables: An unemployed person is classi�ed as a recipient of sup-

plementary UI bene�ts in a given week

1. if he or she was not participating in any kind of active labour market programs, and

2. if the reduction in bene�ts corresponds to more than 7.4 hours (implying part-time

work of 29.6 hours or less).

Single weeks of supplementary UI bene�t receipt that lie during the �rst or last week of an

unemployment spell are not de�ned as a treatment week. The reason is that such one-week

periods are probably due to the timing of unemployment entry or exit during the week.5

There are two treatment variables:

1. a time-varying indicator for currently working part-time and receiving supplementary

UI bene�ts (the in-treatment variable), and

2. a time-varying indicator for having received supplementary UI bene�ts earlier during

the current unemployment spell (the post-treatment variable).

Since the implemented econometric model cannot deal with selection at time zero, we

further restrict our sample to those who initially received full-time UI bene�ts by excluding

6,605 spells that begin with receipt of supplementary UI bene�ts (for a period longer

than one week), leaving 234,070 unemployment spells that are used in the analysis. The

5Say, if the job is lost on Wednesday, then the UI bene�ts for that week are reduced by 2 working
days, corresponding to 14 hours. When it comes to exits from unemployment, our de�nition implies that
some treatments that are immediately successful are ignored in the sense that �rst-week transitions out of
supplementary UI are ignored. In this sense, our treatment e�ects are conservative.
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exclusion of these 6,605 unemployment spells does not matter much to our results (see

Section 6.6).

As control variables, we have access to background information concerning family status

(married or not), gender, age (6 categories), ethnic origin (5 groups), current area of

residence (14 counties), and UI fund membership categories (9 occupation/industry-related

funds). We also include a few variables describing past labour market history, speci�cally, 3

variables measuring the fraction of time in which the individual received any public income

transfers, not just those related to unemployment, in each of the past 3 years, a variable

measuring the share of weeks in the past year that an individual was unemployed, and

another variable for the share of weeks the individual received supplementary UI bene�ts

in the past year. All these covariates are measured at the beginning of the unemployment

spell and will be treated as time-invariant regressors, which are �xed for each single spell

but can vary over di�erent spells for the same person. In addition, we include time-varying

indicators for each quarter of the observation period (a total of 33 dummy variables) to

control for changing labor market conditions.

Table 1 shows descriptive statistics when the sample of unemployment spells has been

split into two groups - those who did and those who did not receive supplementary UI ben-

e�ts during their unemployment spell. Descriptive statistics for the entire population are

not provided since the chosen random sample is representative. Note that the observations

refer to unemployment spells, not to individuals.

Of the 234,070 unemployment spells, 43,392 spells (19%) involve receipt of supple-

mentary UI bene�ts. These spells are much longer on average (48 vs. 16 weeks) than

unemployment spells without a treatment. The average time until the �rst receipt of sup-

plementary UI bene�ts is 15 weeks (not reported in the table). Among those who received

supplementary UI bene�ts, the mean duration of supplementary UI bene�t periods is 3.6

weeks and the average number of such periods, separated by full-time unemployment, dur-

ing a given unemployment spell is 3.3 (not shown in the table). As a result, the average

number of weeks on supplementary UI bene�ts during the unemployment spell is about 12

weeks.

- Table 1 about here -

Women (married and singles) are more likely to experience periods on supplementary

UI bene�ts during unemployment than men. This may have at least three explanations;

�rst, it might just re�ect that women on average are unemployed for longer periods of time

than men, and therefore they are also more likely to experience a period of supplementary

UI bene�t receipt. Second, it may be because they have a stronger preference for working

part-time (having higher preferences for leisure relative to consumption), and third, it may

be the case that the employers of women have higher demands for part-time workers and

hence push women into these schemes.

The average age among those �owing into unemployment is about 40, and supplemen-

tary UI bene�t recipients are slightly older than non-recipients. Among UI funds, it is
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seen that those that are over-represented in supplementary UI bene�ts are mainly in the

'white-collar' and 'others' UI funds. Immigrants and their descendants do not appear to

be either over- or under-represented among supplementary UI bene�t recipients. Finally,

we observe that those receiving supplementary UI bene�ts were more dependent on public

income transfers in the 52 weeks before becoming unemployed, but they hardly di�er in

terms of time spent in unemployment (27% vs. 24%). Both groups spent only a little time

on supplementary UI bene�ts in the year before the current spell of unemployment (5%

and 2%).

5 Econometric Model

The econometric analysis aims at estimating the causal e�ect of receiving supplementary

UI bene�ts on the duration of an unemployment spell as de�ned above. This is done

by using the timing-of-events approach formalized by Abbring and Van den Berg (2003).

Exploiting variation in the observed moment of transition from full-time unemployment

to part-time unemployment with supplementary UI bene�ts, this approach is ideal for

separating selection from causal e�ects in a duration model context. Furthermore, it

allows us to estimate time-varying as well as heterogeneous treatment e�ects (where the

heterogeneity is with respect to observed characteristics) of receiving supplementary UI

bene�ts.

As mentioned above, we consider receipt of supplementary UI bene�ts to be the treat-

ment, which is undertaken during a spell of unemployment, and we then want to estimate

the e�ect of this treatment on the exit rate from unemployment both during and after the

receipt of the treatment.

Let Tu be a continuous random variable measuring the time from becoming unemployed

until exit from unemployment bene�ts. The hazard rate out of unemployment is assumed

to be of the Mixed Proportional Hazard (MPH) form, that is

θu (t | x, τ, d1(t), d2(t), vu) = λu(t) exp [xβu + z(t+ τ)δu + d1(t)γ1 + d2(t)γ2 + vu] ,

where t denotes the elapsed duration of unemployment and τ denotes the calendar time at

the beginning of the unemployment spell. The hazard function is de�ned as the product

of a baseline hazard, λu(t), depending on the elapsed unemployment duration, and a scal-

ing function, depending on observed background characteristics, x, calender-time e�ects

captured by a vector of 33 time-varying year-quarter dummies, z(t+ τ), unobserved char-

acteristics vu, and the time-varying indicators for being in treatment, d1(t) (i.e. receiving

supplementary bene�ts at time t), and for having received treatment, d2(t) (i.e. having

received supplementary bene�ts before t but is not receiving at t). The coe�cients γ1 and

γ2 thus capture the in-treatment and post-treatment e�ects of the receipt of supplemen-

tary UI bene�ts on the hazard rate out of unemployment, respectively. We also estimate a

model, where the treatment indicators d1(t) and d2(t) are interacted with the explanatory
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variables, x, in order to test for the presence of heterogeneous e�ects.

In order to allow an interpretation of γ1 and γ2 as causal e�ects, we have to take into

account the potential endogeneity of receipt of supplementary UI bene�ts. Let Tp denote

the time from becoming unemployed until the person �nds part-time employment and thus

begins receiving supplementary UI bene�ts. Note that, by construction, Tu ≥ Tp , since we
consider periods with receipt of supplementary UI bene�ts to be part of the unemployment

spell. Following the notation used above and specifying once again a MPH function, the

transition rate into supplementary UI bene�ts is speci�ed as

θp (t | x, τ, vp) = λp(t) exp [xβp + z(t+ τ)δp + vp] .

The unobserved stochastic variables vu and vp are allowed to be correlated, which

implies a correction for the potential endogeneity of the treatment status. Obviously, one

might also consider whether not only the timing of the treatment, but also its duration, are

endogenous variables. We make the assumption here that all selection can be characterized

by the equation describing the hazard rate into supplementary UI bene�ts, θp (t | x, τ, vp),
and thus ignore any additional endogeneity of the treatment duration.

Note that, conditional on the underlying MPH model, the random variation in the

timing of the treatment identi�es the causal e�ect of the treatment under the assumption

that unobserved characteristics are time-invariant and properly captured by the discrete

distribution. Abbring and Van den Berg (2003) show that, due to random variation in

the timing of treatment, no exclusion restriction is necessary to identify the parameters of

the model nonparametrically. The only assumption necessary, beyond the assumption of

mixed proportional hazards, is one of no-anticipation, that is, the individual is not sup-

posed to know in advance the exact starting date of the part-time job, only its probability

distribution. In reality, this assumption is of course always violated, but as long as the

individual does not know the exact starting date too long in advance, this is generally not

perceived as a large problem.

In the present case of temporary part-time jobs taken by previously unemployed workers

in Denmark, the assumption seems reasonable: Such temporary part-time jobs are not

opened long term in advance, and are typically �lled either by informal channels, by posting

a vacancy in newspapers or on an internet media, or by making a phone call to the UI fund

or the public employment service, who then mediates contact to an unemployed worker

that might be interested. Normally, these job would then begin within a week or two. The

Danish labour market is generally very �exible, as discussed in the introduction, implying

that many vacancies are open for a very short time only, further strengthening the no-

anticipation assumption. In fact, in a database collecting all vacancies (part- and full-time)

posted in Denmark in newspapers, internet media, via the public employment services, etc.,

the average vacancy duration is around 11 days (see Dimova et al., 2012). Presumably,

�nding a part-time job entails information problems to the same extent as �nding a full-

time job, implying that even though the decision to search for part-time employment is
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endogenous, the availability of a suitable part-time job, and especially its timing with

respect to an individual's time spent in unemployment, can be considered exogenous,

introducing some random variation in the timing of the beginning of the treatment. Such

random variation is su�cient to identify the parameters of interest in the econometric

model.

The proportional hazard assumption is necessary for identifying the unobserved het-

erogeneity component. However, the presence of multiple spells per individual as well as

time-varying year-quarter dummies in the model (included in order to capture changes in

the labour market conditions) aids identi�cation, too. As pointed out by Brinch (2007)

and Gaure et al. (2007) among others, time-varying covariates provide a kind of exclusion

restriction (as the past values of such variables a�ect the current hazard only through the

selection process), which improves the identi�cation of mixed hazard models in the sense

that the identi�cation does not hinge so much on the proportionality assumption. The

multiple spells for the same individuals enhance the identi�cation in a similar way.

Let Ci be a non-censoring indicator that takes the value of 1 if spell i was completed

by the end of the observation period. The likelihood contribution of an individual with N

unemployment spells is speci�ed as

L =

ˆ ˆ (
N∏
i=1

Li(vu, vp)

)
dG(vu, vp),

where G is the joint distribution function of the unobserved characteristics, and

Li(vu, vp) = θp [tpi | xi, τi, vp]I[tpi<tui] θu [tui | xi, τi, d1i(tui), d2i(tui), vu]Ci

× exp

{
−
ˆ tpi

0
θp [s | xi, τi, vp] ds−

ˆ tui

0
θu [s | xi, τi, d1i(s), d2i(s), vu] ds

}
.

The unobserved characteristics, vu and vp, are assumed to remain constant over di�erent

unemployment spells of the same individual, but our results are not sensitive with respect

to this assumption as shown in Section 6.6.

The distribution G is speci�ed as bivariate discrete. Since the number of support points

in this distribution is not known a priori, we estimate the model with varying numbers

of support points. Namely, we begin with a model with 2 × 2 mass points and then

expand the model by adding one support point at a time until the value of the likelihood

function stabilizes. By specifying the discrete heterogeneity distribution in this way, we

approximate the unknown true distribution function in a non-parametric fashion. Through

this procedure we �nd 4 and 3 points of support for vu and vp, respectively, for two models

discussed below (one with homogeneous treatment e�ects and another with heterogeneous

e�ects). The estimated distribution of unobserved heterogeneity is highly similar in these

models, and in both cases the correlation between the unobserved heterogeneity terms is

about -0.18.
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6 Results

In this section, we �rst describe the raw transition data in order to observe patterns in the

data. Next, we discuss in some detail the selection process and main parameters of interest

from a model with homogeneous treatment e�ects across individuals. We then proceed to

results from a model with heterogeneous treatment e�ects, and we illustrate and analyze

these results in di�erent ways.

6.1 Empirical Hazards

In Figure 1, we plot the Kaplan-Meier hazard rates out of unemployment as a function of

elapsed unemployment duration. Speci�cally, four empirical hazard functions are depicted:

• (a) the hazard rate to supplementary UI bene�ts (from the 2nd week onwards),

• (b) the hazard out of unemployment for those not (yet) received supplementary UI

bene�ts (from the 1st week onwards),

• (c) the hazard out of unemployment for those currently receiving supplementary UI

bene�ts (from the 3rd week onwards),6 and

• (d) the hazard out of unemployment for those who received supplementary UI bene�ts

earlier in the current unemployment spell (from the 3rd week onwards).

Note that all the durations on the �rst axis are measured from the time of unemployment

entry.

- Figure 1 about here -

The hazard rate into supplementary UI bene�ts is fairly large during the very early

phases of unemployment (about 5% in the 2nd week), but it decreases over the �rst 20

unemployment weeks to around 0.5%. Similarly, the hazard rate out of unemployment

for those who have not (yet) received supplementary UI bene�ts is very large early in the

unemployment spell but drops to a level around 2% after 30-40 weeks of unemployment.

It is also evident from the �gure that current recipients of supplementary UI bene�ts have

the lowest hazard rates out of unemployment among the three groups (recipients, non-

recipients, past recipients) during the �rst year of unemployment, while those who have

had a period of supplementary UI bene�t receipt have the highest transition rate out of

unemployment from the 6th week of unemployment onwards.

These descriptive �ndings thus suggest the presence of an in-treatment e�ect reducing

the transition rate out of unemployment while individuals are in treatment and a positive

6Note that this hazard rate is not well de�ned in the 2nd week. When the worker who received
supplementary UI bene�ts in the 2nd week leaves unemployment after that week, there will be only a
single week of supplementary UI bene�ts at the end of the unemployment spell. But such a single week of
supplementary bene�ts is ignored by construction, and thereby the hazard rate out of unemployment in
the 2nd week must be zero.
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post-treatment e�ect. However, these di�erences in the raw empirical hazard rates cannot

be interpreted as causal e�ects, since they may be driven by di�erences in observed and

unobserved characteristics. The selection into supplementary UI bene�ts is discussed in

the next section.

6.2 Selection into Supplementary UI Bene�ts

The results from the estimation of the selection into supplementary UI bene�ts, that is,

θp (t | x, τ, vp), are presented in the 2nd and 3rd columns (coe�cients and standard errors,

respectively) of Table 2.7

- Table 2 about here -

Duration dependence is negative, as indicated in the raw empirical hazard of Figure 1.

In accordance with our descriptive �ndings, women - married as well as single - have a much

higher transition rate to part-time employment with supplementary UI bene�ts than men.

Moreover, married men have a higher transition rate into the treatment state than single

men. Individuals aged 24 or below have a relatively high transition rate into supplementary

bene�ts, while individuals aged 30-39 and 50-59 have the lowest transition rate. Given

their weaker labour market attachment, part-time work may provide an e�ective way to

accumulate work experience and obtain useful skills for young workers.

Compared to workers who are members of the metal workers' UI fund and those who

are looking for work in the construction industry, the members of other UI funds typically

enter part-time work with supplementary bene�ts at higher rates. Particularly sizeable

and positive e�ects are found for white-collar workers, academics, and 'others'. Non-

Western immigrants, the second generation in particular, are characterized by low hazards

to supplementary UI bene�ts, something which was not evident from the raw data, while

the Western immigrants do not di�er noticeably from the native Danes in this respect.

Past public transfers have a dynamic e�ect which is hard to interpret, but adding the 3

coe�cients, it is not evident that past public income transfer dependence in general has

a large impact. However, the number of weeks spent in unemployment during the year

before the current unemployment spell has a distinct negative e�ect on the probability

of becoming a supplementary UI bene�t recipient. That e�ect is driven by experiences of

full-time unemployment, as the time spent on supplementary UI bene�ts before the current

spell has a strong positive e�ect.

6.3 Homogenous E�ects Model

The 4th and 5th columns of Table 2 show the coe�cients for the hazard rate out of

unemployment. This hazard rate is uniformly decreasing until 52 weeks of unemployment,

whereafter it appears fairly constant. Married men have the highest hazard rate out of

unemployment, while single women have the lowest. Interestingly, married women have a

7The results for the model with heterogeneous treatment e�ects are almost identical (not reported here).
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higher transition rate out of unemployment than single men. The hazard rate is almost

uniformly decreasing in age as found in several other studies. Unemployed workers who

are members of the metal workers' UI fund or the construction workers' UI fund have

higher transition rates out of unemployment than others, while those in the UI fund for

(previously) self-employed individuals have the lowest hazard rates. As known from other

studies, immigrants have lower exit rates than native Danes, especially those of Non-

Western origin. The same holds for Non-Western 2nd generation immigrants. Having

recently spent time on public income transfers is associated with a lower hazard rate, while

more unemployment weeks in the past surprisingly has a positive in�uence. Note, however,

that the weeks of past unemployment are also included in the weeks spent on public income

transfers, so the implication is that individuals who spent time in unemployment, and on

supplementary UI bene�ts in particular, leave unemployment at a higher rate than those

who were on other public income transfer schemes for the same amount of time.

The two rows at the bottom of the table show the treatment e�ects, that is, the in-

treatment e�ect and the post-treatment e�ect. It is seen that, on average, current receipt of

supplementary UI bene�ts causes a reduction in the transition rate out of unemployment of

55% (= (1− exp(−0.792))×100), as was also predicted by the theoretical model of Ek and

Holmlund (2011). However, it also shows that the potentially positive in-treatment e�ects

that were not included in the Ek and Holmlund model (search e�ectiveness/networks,

human capital accumulation, signalling) are not su�ciently large to outweigh the negative

e�ect, leaving the overall in-treatment e�ect clearly negative. On the other hand, having

received supplementary UI bene�ts earlier in the unemployment spell causes an increase

in the hazard rate of 32%, which may be interpreted within the same framework as a

network e�ect (new contacts obtained), a human capital e�ect (new skills learned), or a

signalling e�ect (signalling willingness-to-work and su�ciently high productivity). This

result immediately suggests that the net e�ect on unemployment duration will depend

crucially on the length of the treatment period, and suggests moreover that attempts at

reducing the treatment length may be bene�cial, unless of course, the post-treatment e�ect

depends on the length of the treatment period. In the next section, this issue is dealt with

along with heterogeneous impacts in other dimensions.

6.4 Heterogeneous E�ects Model

As outlined in the discussion of Ek and Holmlund (2011), a theoretical framework may

provide some insights into what type of heterogeneous impacts we might expect to �nd.

First of all, we may �nd di�erent in-treatment e�ects due to di�erent preferences for

leisure relative to consumption; for example, we might expect larger lock-in e�ects for

women and perhaps also for older workers. Second, di�erent in-treatment e�ects may

be due to di�erences in search e�ectiveness while in part-time employment, and here,

we might expect immigrants and youth with less knowledge of local labour markets and

search strategies to gain more. Finally, signalling may be more important to workers with
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less labour market experience, that is, to young workers, Non-Western immigrants, and

workers having spent large fractions of time on public income transfer schemes. As regards

post-treatment e�ects, we may expect once again network e�ects to be more important

for workers with less access to employed networks, mainly immigrants. Human capital

e�ects are likely to be important for workers with few formal skills and low labour market

experience, and signalling e�ects may be important for the same groups as discussed for

in-treatment e�ects.

The model with heterogeneous e�ects is otherwise similar to the model discussed above,

but now the two treatment indicators d1(t) and d2(t) are interacted with the explanatory

variables, x.8 Hence, within sub-groups, the estimated e�ects are homogenous. The results

are presented in Table 3. The table only shows parameters related to the e�ect of the

treatment, while the other parameter estimates are available on request from the authors.

The 2nd and 3rd columns show interaction e�ects of selected observed characteristics with

the in-treatment indicator, while the 4th and 5th columns show interaction e�ects with the

post-treatment indicator. Thus, the table provides a deeper analysis of how in-treatment

and post-treatment e�ects vary among workers with di�erent characteristics.

- Table 3 about here -

First of all, note that the in-treatment e�ect is present for the reference person, which is

a newly unemployed single man aged 30-39 and member of the metal workers' UI fund. It

is somewhat smaller in absolute value than the common in-treatment e�ect in the homoge-

neous e�ects model. Moreover, note that the absolute value of the in-treatment e�ect is de-

creasing in the elapsed unemployment duration at the time when an individual starts receiv-

ing supplementary UI bene�ts (and working part-time). One obvious reason for this is that

the job �nding rate is typically highest early in the unemployment spell, hence early take-

up of part-time employment with supplementary UI bene�ts crowds out the most e�ective

job search. Thus, one year after entry into unemployment, the decline in the hazard rate

due to the in-treatment e�ect is reduced to 28% (= (1−exp(−0.548+0.431×0.52))×100)

from 42% at the time of in�ow into unemployment. We also tested for quadratic e�ects,

but there were none.

Women (single or married) have an in-treatment e�ect of about -52% compared to the

-42% of the reference single male, while married men have the in-treatment e�ect of -48%.

This is consistent with the 'higher preferences for leisure' hypothesis suggested above.

The in-treatment e�ect is less severe for workers below 25 and above 59, which might

be due to search e�ectiveness e�ects and preferences for leisure. The in-treatment e�ect is

particularly negative for individuals who are members of the UI funds of the construction

industry, white collar workers and academics, which is di�cult to explain with reference

to theoretical arguments. We did not �nd any signi�cant di�erential e�ect for immigrants.

8The treatment indicators were interacted with all explanatory variables, but those interactions not
reported here were not statistically signi�cant at the conventional risk levels and were therefore removed
from the �nal model.
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Turning to the post-treatment e�ect, this increases the hazard rate out of unemploy-

ment for the reference person by 36%. Having received treatment for one year during an

unemployment spell increases the post-treatment e�ect to 66%, i.e. almost a doubling.

In 2008 (i.e. after our observation period) the rules were changed so that the maximum

period on supplementary UI bene�ts is 26 weeks (reduced from 52), which will lead to

a maximum post-treatment e�ect of 50%. Again, there was absolutely no evidence of a

non-linear e�ect. It is worth emphasising that possible endogeneity in the length of sup-

plementary UI bene�t spells is not accounted for. This suggests that our �ndings for the

dependence of the post-treatment e�ect on the accumulated weeks of supplementary UI

bene�t should be treated with some caution.

The post-treatment e�ect is smallest for married women and largest for single men.

These di�erences are hard to justify with reference to the theoretical model, except to the

extent that they re�ect the preferences for leisure argument, that unemployment in general

has become more attractive for workers with higher preferences for leisure. The post-

treatment e�ect is largest for the youngest age group, which is consistent with theoretical

predictions and may be explained by signalling, network, and human capital e�ects. There

is also a di�erential e�ect for members of the UI fund for the (previously) self-employed,

which is hard to interpret, while we did not �nd di�erential e�ects for immigrants.

To sum up, spending time in supplementary UI bene�ts and working part-time (being

treated) seems to be least bene�cial for women and most bene�cial for the young (and to

some extent the old) age group, which is largely in accordance with our theoretical expec-

tations. Moreover, we �nd that the in-treatment e�ect is negative and smaller in absolute

terms the later during an unemployment spell a person participates in the treatment, and

the positive post-treatment e�ect increases with the treatment duration. The latter im-

plies an inherent con�ict in the treatment; the longer the treatment lasts, the larger the

accumulated negative in-treatment e�ect becomes, but on the other hand the positive post-

treatment e�ect also increases with the treatment duration. This paradox can be further

investigated by looking at net e�ects on the expected remaining unemployment duration,

to which we turn in the next section.

6.5 Expected Remaining Unemployment Duration

A consequence of a negative in-treatment e�ect and a positive post-treatment e�ect is

that the overall e�ect of part-time work with supplementary bene�ts on the expected

remaining unemployment duration is ambiguous. It depends on the timing and duration

of the treatment, and on the individual's characteristics. For these reasons, it is illustrative

to compare expected remaining unemployment duration in counterfactual situations with

and without periods of supplementary bene�ts. More speci�cally, we consider the following

treatment e�ect:

Ψ(x, tp, td) = E(Tu − tp | x, Tp = tp, td, Tu > tp)− E(Tu − tp | x, Tp =∞, Tu > tp) ,
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where tp denotes the realised timing of the treatment, i.e. entry into supplementary UI

bene�ts, and td is the intended duration of the supplementary UI bene�t period. In other

words, Ψ(x, tp, td) measures the e�ect on the expected remaining unemployment duration of

entering part-time work with supplementary UI bene�t receipt at unemployment duration

tp and staying there for (at most) td weeks, compared to the counterfactual of no treatment,

for a worker with observed characteristics x.9

We consider nine di�erent treatments by varying tp ∈ {7.5, 15, 30} and td ∈ {4, 12, 24}.
These values describe the variation around the sample means of tp = 15 and td = 12. Using

the model with heterogeneous in-treatment and post-treatment e�ects, we compute the net

e�ect of each of these nine treatment combinations for the subsample of workers in our

sample who actually received supplementary bene�ts during a given unemployment spell.

That is, for each worker we compute Ψ(x, tp, td) in each of the nine treatment combinations.

This produces a sample distribution of Ψ(x, tp, td), whose variation for a given treatment

combination come from 1) variation in the treatment e�ects across sub-groups, and 2)

variation in observed characteristics (since the treatment e�ect is multiplicative). Hence,

some of the variation is a result of the model speci�cation and we should thus be cautious

when interpreting distributional aspects of the treatment e�ects.

The results from this exercise are reported in Table 4.10 The �rst two columns of Table

4 characterize the treatment in question. Columns 3 and 4 report the sample averages of the

expected remaining unemployment durations with and without the treatment, respectively.

Their di�erence in column 5 is the average treatment e�ect on the treated. The remaining

columns in Table 4 characterize the sample distribution of treatment e�ects across treated

workers.

- Table 4 about here -

As seen in Table 4, the in-treatment e�ect tends to dominate the post-treatment e�ect

at longer treatment durations, while the treatment e�ects generally increase (in absolute

value) with the elapsed unemployment duration at the time of treatment. It is also obvious

that the optimal treatment duration is fairly low and that treatment durations of 24 weeks

or more tend to lead to increasing remaining unemployment duration on average.

Turning to the distributions of the treatment e�ects, there are groups of individuals

who gain from all the 9 treatments shown here, and in nearly all cases there are at least 25%

of the treated who experience longer unemployment duration as a result of the treatment.

The question of obvious interest now is who tend to bene�t from supplementary UI bene�t

periods and who do not? To address this question, we report mean characteristics of

workers in the 1st and 10th deciles of the treatment e�ect distribution in Table 5, where

the treatment corresponds to the supplementary UI bene�t period that starts after 15

9The calender-time e�ects are held constant over time.
10Note that it is not possible to do the same for the actual treatments given to individuals in the sample,

since we do not know the intended duration of treatments for individuals exiting unemployment while in
treatment. In order to calculate the expected remaining duration, the entire treatment process during the
unemployment spell must be known.
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weeks of full-time unemployment and lasts at most 12 weeks. The workers in the 1st decile

have the largest reduction in the expected remaining unemployment duration resulting

from the treatment, and those in the 10th decile have the largest increase in the expected

remaining unemployment duration.

- Table 5 about here -

As one may already have suspected from the estimation results, the 10th decile is

dominated by married women. Moreover, 55% of them are members of the white collar

workers' UI fund, and 28% are members of the manufacturing industry workers' UI fund.

They are almost all 30-59 years old.

Those who gain most from taking a part-time job with supplementary UI bene�ts are

less clearly identi�ed; both men and women belong to this group. Still, more than 70% of

those with the highest reduction in the remaining unemployment duration are below 30,

and they are often members of the UI funds in the categories 'Others', '(previously) self-

employed', and 'trade'. Finally, this group includes a fairly large fraction of Non-Western

immigrants, suggesting the use of part-time work with supplementary bene�ts as a way into

the labour market for immigrants. Thus, even if we did not �nd signi�cant heterogeneous

impacts for Non-Western immigrants, they do seem to experience overall gains from the

treatment, which would be in accordance with our theoretically founded expectations.

6.6 Robustness Checks

In the data, some workers move between full-time unemployment and part-time work with

supplementary UI bene�ts almost on a regular basis. It seems likely that these workers

return repeatedly to the same part-time job, which of course has very di�erent implications

than a sequence of di�erent part-time jobs. This raises the question how such observations

should be treated in the data. In the absence of a de�nite answer, we check the robustness

of our results with respect to di�erent de�nitions of the treatment and of an unemployment

spell. Namely, we simply ignore all periods of supplementary bene�ts shorter than 3 or

5 weeks (which are thus regarded as regular full-time unemployment). These results for

the in-treatment and post-treatment e�ects obtained from the homogenous e�ect model

are shown in the rows B and C of Table 6. Compared to our baseline treatment e�ects in

row A, both the in-treatment and post-treatment e�ects fall in absolute value but remain

statistically signi�cant. Thus a less negative in-treatment e�ect is compensated by a smaller

positive post-treatment e�ect, suggesting that the overall e�ect on the expected duration

is relatively robust.

- Table 6 about here -

Recall that the unemployment spells which begin with a supplementary UI bene�t

period lasting more than one week have been excluded from our sample. As a robustness

check, we add these spells to the analysis by generating an arti�cial 0.1-week period of
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full-time unemployment to the beginning of such unemployment periods. It turns out that

including these spells in the analysis only has a modest e�ect on the estimates (row D).

We have speci�ed unobserved heterogeneity at the individual level, so that multiple

spells of unemployment for the same individuals have been exploited for identi�cation

of the joint distribution of the heterogeneity terms. While this is very convenient for

computational purposes, the assumption that the values of unobserved characteristics do

not vary over spells can be rather strong. Thus we re-estimate the model without exploiting

multiple spells for identi�cation by assuming spell-speci�c unobserved heterogeneity terms.

The resulting in- and post-treatment e�ects in row E are in line with our baseline model,

although only 2×2 mass points in the heterogeneity distribution are detected in this case.

Next we turn to the results obtained without covariates for the time spent in unem-

ployment and on supplementary UI bene�ts during the year preceding the beginning of

the unemployment spell. These covariates may be problematic as they are potentially

correlated with the unobserved characteristics. To some extent, our model deals with the

endogeneity of the time spent in unemployment in the past year as that variable can be

viewed as the modelled outcome in the repeated spells. But this argument does not ap-

ply to individual's �rst unemployment spell. Nor is it strictly valid for the time spent on

supplementary UI bene�ts, as we only model transitions into supplementary UI bene�ts,

not the length of such bene�t periods. In any case, dropping these two covariates from the

model does not alter our results, as shown in row F.

- Table 7 about here -

As a �nal robustness check, we estimate the model with homogeneous treatment ef-

fects separately for 19 worker groups de�ned by the background variables with which the

treatment dummies were interacted in our heterogeneous treatment e�ects model. This

provides an alternative way to assess impact heterogeneity across di�erent groups of work-

ers. These results are shown in columns 2 to 5 of Table 7. The next two columns report

the corresponding average treatment e�ects based on the parameter estimates in Table 3.

The average in-treatment e�ect for a given group is computed using the average values of

the interacting covariates measured at the beginning of supplementary UI bene�t spells for

the group in the question. Analogously, the average post-treatment e�ect is evaluated at

the average values of the covariates at the beginning of full-time unemployment following

receipt of supplementary UI bene�ts. The approach based on sub-samples is more �exible

in the sense that the entire model, including the shape of baseline hazards, the e�ects of

all covariates, and the distribution of the unobserved characteristics, can vary freely across

the groups. On the other hand, the model with heterogeneous treatment e�ects in Table 3

allows additional impact heterogeneity within groups de�ned by marital status, age group

or UI fund only; the treatment e�ects among married women, for example, vary with age

and UI fund, something that is ruled out when estimating the model from the sub-sample

of married women. Keeping these di�erences in mind, it is interesting to compare the

group-speci�c e�ects between the two approaches.
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By and large, the estimated e�ects are fairly similar with a few exceptions. For men

(married and single) the model with heterogeneous treatment e�ects produces somewhat

higher post-treatment e�ects but very similar in-treatment e�ects. Large di�erences are

only found for individuals younger than 25 and for the members of the UI fund for (previ-

ously) self-employed. For these two groups the average lock-in e�ect is clearly less negative

while the average post-treatment e�ect is much higher than the corresponding sub-sample

estimates in columns 2 and 4. This suggests the possibility that the overall e�ect of part-

time work with supplementary UI bene�ts may be overstated to some extent for these

groups. There are similar but much smaller di�erences in the estimates between the two

approaches for individuals aged 25-29, for the oldest group and for the members of certain

UI funds. It is worth noting that, despite the di�erence in the estimates for the individ-

uals younger than 25, the sub-sample estimates for age groups are reasonably similar, as

they also indicate that the youngest group has the smallest in-treatment e�ect (in abso-

lute value) and the largest post-treatment e�ect. When it comes to the di�erences by the

UI fund, one should note that many of the average e�ects in Table 7 rely on statistically

insigni�cant coe�cients (including a positive in-treatment interaction e�ect of the UI fund

for self-employed).

7 Conclusions

The present study provides evidence on the e�ect of part-time work with supplementary UI

bene�ts on unemployment duration. The sign and magnitude of the treatment e�ect vary

with individual characteristics and with the timing and length of the supplementary UI

bene�t period. On average, in our sample of Danish workers, receiving supplementary UI

bene�ts and working part-time reduces remaining unemployment duration. However, due

to the presence of a negative in-treatment e�ect, longer spells of supplementary bene�ts

tend to prolong unemployment duration, even though the positive post-treatment e�ect

also increases with the treatment duration. Moreover, it tends to increase unemployment

duration for married women, white collar workers and manufacturing workers.

However, the e�ects are much better for certain other groups of workers, particularly

those with short supplementary bene�t periods. Young workers and 1st generation Non-

Western immigrants typically bene�t from the receipt of supplementary UI bene�ts in terms

of reduced expected unemployment duration. This implies that, at least for some types

of workers, part-time work with supplementary UI bene�ts may work as a stepping stone

to regular employment. Speci�cally, it makes sense that young workers and immigrants

can bene�t from short part-time jobs since they need (a) to develop their work experience

and skills, (b) to enlarge their network among employed workers, and (c) to signal their

motivation and knowledge in order to increase the number of job o�ers and ultimately

improve upon their labour market career prospects.

A general lesson from our analysis is that the current uniform scheme of supplementary

UI bene�ts on average works well, but it may still be improved. Speci�cally, the large
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degree of impact heterogeneity implies some potential policy improvements. More intensive

monitoring of job search e�orts could be used to mitigate the adverse e�ects found for some

groups. The supplementary UI bene�t scheme could - to some extent - be targeted at the

groups that are most likely to bene�t from it. If all groups of unemployed workers have

to be covered, the maximum duration and compensation level could be varied across the

groups.

From a cost-bene�t perspective, the fact that the policy overall reduces unemployment

duration almost surely implies that a cost-bene�t analysis would favour it; workers who

would otherwise be full-time unemployed are 1) contributing to the aggregate production,

and 2) requiring fewer UI bene�ts than full-time unemployed workers. Naturally, there may

be various substitution and general equilibrium e�ects, but in the sense that this policy

increases e�ective labour supply, and that it may �ll a gap in ensuring labour supply for

(part-time) jobs that would not be �lled otherwise, it is hard to see how a cost-bene�t

analysis would become unfavourable. Still, the outcome of a cost-bene�t analysis might be

even more bene�cial, if some of the improvements discussed above were implemented.
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Figure 1: Empirical hazard rates into supplementary UI bene�ts and employment
�
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Table 1: Sample statistics for non-recipients and recipients of supplementary UI bene�ts

Non-recipients Recipients

Mean Std.Dev. Mean Std.Dev.

Family status:

Married woman 0.300 0.458 0.371 0.483

Married man 0.268 0.443 0.186 0.389

Single woman 0.175 0.380 0.261 0.439

Single man 0.257 0.437 0.182 0.386

Age:

less than 25 0.079 0.270 0.087 0.282

25-29 0.175 0.380 0.169 0.374

30-39 0.325 0.469 0.303 0.459

40-49 0.217 0.412 0.223 0.417

50-59 0.184 0.387 0.196 0.397

above 59 0.020 0.141 0.023 0.149

UI fund:

Construction industry 0.030 0.170 0.012 0.110

Manufacturing industry 0.363 0.481 0.271 0.445

Technicians 0.048 0.214 0.043 0.203

White collar workers 0.114 0.318 0.173 0.378

Academics 0.081 0.273 0.093 0.291

Others 0.167 0.323 0.219 0.399

Self-employed 0.024 0.152 0.026 0.159

Metal Industry 0.061 0.239 0.029 0.166

Trade 0.113 0.316 0.134 0.341

Nationality:

Danish 0.907 0.290 0.904 0.295

Western immigrant 0.024 0.154 0.027 0.163

Non-Western Immigrant 0.060 0.237 0.060 0.237

2nd gen. Western immigrant 0.004 0.065 0.005 0.068

2nd gen. Non-Western immigrant 0.005 0.069 0.004 0.066

Public income transfer:

0-1 year ago 0.329 0.318 0.408 0.349

1-2 years ago 0.447 0.375 0.441 0.389

2-3 years ago 0.408 0.391 0.436 0.402

Fraction of time in unemployment 0-1 year ago:

on UI bene�ts 0.242 0.263 0.275 0.290

on supplementary UI bene�ts 0.018 0.070 0.055 0.124

Unemployment duration (in weeks) 16.3 31.7 48.1 51.0

Number of spells 190,678 43,392
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Table 2: Results from model with homogeneous treatment e�ects

Hazard into Hazard out of

treatment unemployment

Coe�. Std.Err. Coe�. Std.Err.

Baseline hazard (weeks):

0-4 -2.828 0.059 -2.123 0.026

4-8 -3.296 0.061 -2.807 0.026

8-12 -3.565 0.062 -3.015 0.026

12-16 -3.726 0.063 -3.113 0.027

16-20 -3.865 0.065 -3.198 0.027

20-25 -3.963 0.065 -3.288 0.028

25-35 -4.107 0.064 -3.392 0.027

35-52 -4.297 0.065 -3.557 0.027

52-79 -4.433 0.066 -3.692 0.028

79-104 -4.631 0.073 -3.762 0.029

104-156 -4.708 0.074 -3.741 0.029

156- -4.740 0.090 -3.482 0.033

Family status (vs. single man):

Married woman 0.457 0.019 0.067 0.008

Married man 0.115 0.020 0.238 0.009

Single woman 0.528 0.020 -0.074 0.009

Age (vs.30-39):

less than 25 0.276 0.024 0.077 0.012

25-29 0.082 0.018 0.084 0.008

40-49 0.104 0.017 -0.102 0.007

50-59 -0.020 0.018 -0.301 0.008

above 59 0.079 0.039 -0.312 0.019

UI fund (vs. Metal):

Construction industry -0.097 0.055 -0.012 0.022

Manufacturing industry 0.329 0.028 -0.122 0.010

Technicians 0.330 0.038 -0.381 0.015

White collar workers 0.923 0.031 -0.143 0.012

Academics 0.573 0.034 -0.341 0.014

Others 0.781 0.030 -0.410 0.012

Self-employed 0.137 0.043 -0.643 0.020

Trade 0.402 0.032 -0.366 0.013

Nationality (vs. Danish):

Western immigrant -0.040 0.039 -0.155 0.018

Non-Western Immigrant -0.174 0.027 -0.399 0.012

2nd gen. Western immigrant 0.027 0.100 -0.012 0.045

2nd gen. Non-Western immigrant -0.289 0.098 -0.323 0.049

Fraction of time on public income transfers:

0-1 year ago 0.120 0.024 -0.912 0.012

1-2 years ago -0.275 0.022 0.671 0.009

2-3 years ago 0.097 0.019 -0.047 0.008

Fraction of time spent unemployed 0-1 year ago:

on unemployment bene�ts -0.352 0.027 0.229 0.013

on supplementary UI bene�ts 2.927 0.045 0.445 0.029

Treatment E�ects:

In-treatment -0.792 0.013

Post-treatment 0.276 0.008

Notes: Numbers in bold are statistically signi�cant at the 5% level. The model also includes indicators for county of

residence, time-varying year-quarter indicators, and parameters for the distribution of unobserved characteristics.
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Table 3: Heterogeneous treatment e�ects

In-treatment Post-treatment

Coe�. Std.Err. Coe�. Std.Err.

E�ect for reference person (Intercept) -0.548 0.065 0.306 0.031

Elapsed unemployment duration/100 0.431 0.024

Accumulated past weeks of supplementary UI bene�ts/100 0.389 0.037

Family status (vs. single man):

Married woman -0.199 0.037 -0.159 0.019

Married man -0.097 0.042 -0.049 0.021

Single woman -0.172 0.039 -0.100 0.020

Age (vs.30-39):

less than 25 0.313 0.049 0.353 0.026

25-29 0.086 0.037 0.152 0.019

40-49 -0.009 0.032 -0.015 0.017

50-59 -0.045 0.034 -0.059 0.019

above 59 0.213 0.078 0.041 0.051

UI fund (vs. Metal):

Construction industry -0.389 0.159 0.055 0.061

Manufacturing industry -0.148 0.061 -0.044 0.030

Technicians -0.306 0.082 -0.033 0.043

White collar workers -0.469 0.065 -0.034 0.033

Academics -0.391 0.072 0.014 0.035

Others -0.281 0.064 0.013 0.032

Self-employed 0.159 0.088 0.244 0.051

Trade -0.160 0.067 0.056 0.034

Notes: Numbers in bold are statistically signi�cant at the 5% level. The reference person is a single male aged

30-39 and member of the metal industry workers' UI fund, has elapsed unemployment duration of 0 when starting

treatment and 0 weeks of accumulated treatment in the past when �nishing treatment.

Table 4: Expected remaining durations and treatment e�ects

Treatment Average expected remaining Average Percentiles of treatment e�ects Ψ(x, tp, td)

unemployment duration treatment

e�ect

tp td Tp = tp Tp = ∞ Ψ(x, tp, td) 5% 10% 25% 50% 75% 90% 95%

7.5 4 25.2 31.9 -6.7 -21.0 -16.0 -9.4 -4.8 -1.8 0.2 1.0

7.5 12 30.5 31.9 -1.4 -15.6 -10.6 -4.1 0.5 3.3 5.1 6.0

7.5 24 36.5 31.9 4.6 -9.4 -4.4 2.0 6.3 9.3 11.4 12.5

15 4 20.6 28.0 -7.5 -22.1 -17.1 -10.4 -5.5 -2.4 -0.3 0.6

15 12 25.4 28.0 -2.7 -17.4 -12.2 -5.5 -0.7 2.4 4.3 5.1

15 24 31.1 28.0 3.1 -11.4 -6.4 0.3 5.0 8.0 10.0 11.2

30 4 9.4 17.7 -8.3 -23.4 -18.3 -11.4 -6.4 -3.1 -0.9 0.1

30 12 13.4 17.7 -4.3 -19.5 -14.3 -7.4 -2.4 1.0 3.2 4.0

30 24 18.7 17.7 1.0 -14.2 -9.0 -2.1 2.9 6.2 8.3 9.6
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Table 5: Mean characteristics of the treated workers in the 1st and 10th deciles of the
treatment e�ect distribution for treatment tp = 15 and td = 12.

1st decile 10th decile

Family status:

Married woman 0.199 0.859

Married man 0.112 0.029

Single woman 0.361 0.111

Single man 0.329 0.001

Age:

Less than 25 0.461 0.000

25-29 0.242 0.008

30-39 0.101 0.317

40-49 0.074 0.278

50-59 0.088 0.396

Above 59 0.034 0.001

UI fund:

Construction industry 0.008 0.001

Manufacturing industry 0.106 0.276

Technicians 0.033 0.031

White collar workers 0.028 0.550

Academics 0.086 0.043

Others 0.226 0.095

Self-employed 0.181 0.000

Metal industry 0.032 0.000

Trade 0.301 0.004

Nationality:

Danish 0.834 0.952

Western immigrant 0.029 0.024

Non-Western immigrant 0.114 0.019

2nd gen. Western immigrant 0.003 0.004

2nd gen. Non-Western immigrant 0.019 0.000

Fraction of time on public income transfers:

0-1 year ago 0.494 0.360

1-2 years ago 0.320 0.531

2-3 years ago 0.356 0.481

Fraction of time spent unemployed 0-1 year ago:

on unemployment bene�ts 0.215 0.298

on supplementary UI bene�ts 0.026 0.080

30



Table 6: Robustness analysis

In-treatment Post-treatment

Speci�cation: Coe�. Std.Err. Coe�. Std.Err.

A. Baseline model -0.792 0.013 0.276 0.008

B. SUIB subspells shorter than 3 weeks ignored -0.468 0.013 0.214 0.011

C. SUIB subspells shorter than 5 weeks ignored -0.221 0.012 0.144 0.012

D. Workers immediately on SUIB included -0.786 0.011 0.237 0.008

E. Unobserved heterogeneity at spell level -0.846 0.014 0.254 0.010

F. Covariates for time spent on UI bene�ts excluded -0.796 0.013 0.263 0.008

Notes: All results are based on the model speci�cation with homogeneous treatment e�ects. Numbers in bold are

statistically signi�cant at the 5% level.

Table 7: Treatment e�ects by group

Homogeneous e�ects from sub-samples Average e�ects from the model with

In-treatment Post-treatment heterogeneous treatment e�ects

Coe�. Std.Err. Coe�. Std.Err. In-treatment Post-treatment

By family status:

Single men -0.648 0.033 0.319 0.018 -0.588 0.403

Single women -0.793 0.026 0.319 0.017 -0.768 0.319

Married men -0.753 0.031 0.234 0.018 -0.710 0.310

Married women -0.814 0.020 0.264 0.014 -0.814 0.226

By age group:

less than 25 -0.645 0.048 0.339 0.032 -0.470 0.621

25-29 -0.847 0.034 0.291 0.022 -0.745 0.404

30-39 -0.829 0.023 0.248 0.015 -0.801 0.253

40-49 -0.766 0.028 0.304 0.018 -0.781 0.245

50-59 -0.792 0.030 0.210 0.020 -0.773 0.215

above 59 -0.647 0.102 0.193 0.080 -0.562 0.337

By UI fund:

Metal industry -0.523 0.086 0.360 0.041 -0.437 0.353

Construction industry -1.019 0.178 0.143 0.063 -0.831 0.397

Manufacturing industry -0.630 0.024 0.298 0.015 -0.633 0.251

Technicians -0.865 0.065 0.154 0.040 -0.748 0.271

White collar workers -1.036 0.034 0.230 0.022 -0.993 0.245

Academics -1.001 0.048 0.180 0.028 -0.881 0.311

Others -0.906 0.030 0.191 0.019 -0.787 0.287

Self-employed -0.600 0.079 0.146 0.057 -0.303 0.506

Trade -0.676 0.035 0.383 0.024 -0.646 0.360

Notes: The average e�ects in the last two columns are based on the parameters in Table 3. The average in-treatment

e�ect is evaluated at the average values of covariates at the beginning of supplementary UI bene�t period for the

group in the question. The average post-treatment e�ect is evaluated at the average values of covariates at the

beginning of full-time unemployment after receipt of supplementary UI bene�t. Coe�cients in bold are statistically

signi�cant at the 5% level.
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