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Abstract 

 

This paper simultaneously investigates the effectiveness of benefit sanctions and active 
labour market programmes on the exit rate from unemployment using Danish data. In 
the data about one third of the individuals who are sanctioned also participate in some 
active labour market programmes (ALMPs). Hence, modeling only one of them as 
treatment might over or underestimate the true effect. Therefore, by using a multivariate 
mixed proportional hazard model (MMPH), we model the hazard rate out of 
unemployment along with the sanction rate and hazard rate into active labour market 
programmes. We optimally select the number of supports point for the distribution of 
unobserved heterogeneity. Results show that pre-specifying two support points 
underestimates the effect of sanctions and active labour market programmes. Failing to 
control for selectivity for sanctions not only underestimates the treatment effect of 
sanctions but also biases the treatment effect of ALMPs.  
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1 Introduction 

 

There are two basic components of active labour market policies (ALMP). The principal component 

is the right and duty of all unemployed individuals to participate in an active labour market 

programme (ALMPs) if they do not find employment sufficiently fast. The second component is the 

area of monitoring and sanctions, which ensures that unemployed individuals are available for 

employment and also they make an effort to obtain employment. In the evaluation literature on 

active labour market policies, these two components are considered as treatment on the unemployed 

individuals. However, majority of these studies have used non-experimental data. The effect of the 

treatment is identified using different identification strategies, for example, matching estimators, 

timing of events method. A comprehensive recent review is presented in Kluve (2006).  

 

Treatments like participation into active labour market programmes or being sanctioned are 

simultaneously used depending upon the personal characteristics, unemployment duration or search 

behavior of the unemployed individual. For example, the observed sample shows that about one 

third of the individuals being sanctioned also participate in some active labour market programmes 

(ALMPs).  Hence, in order to correctly identify the effect of one treatment, it is important to 

effectively control for the other treatment(s). Otherwise, there might be either under or over 

estimation of the true effect of a treatment. For example, if we are evaluating the effect of 

participation into ALMPs on the exit rate out of unemployment, then the natural control group 

includes unemployed individuals who do not have any other treatment. But if the control group also 

includes unemployed individuals who are sanctioned, then the average hazard rate out of 

unemployment for this group is expected to be higher compared to the average hazard rate when the 

control group does not include any person being sanctioned. If we do not control for this effect in 

empirical specification, then the effect of participation into active labour market programmes will 

be underestimated. On the other hand, if only the treated group (participation into ALMPs) includes 

individuals who are also being sanctioned then we will end up overestimating the effect of ALMP. 

This is purely an empirical question which will be addressed in this paper. Therefore, by using a 

multivariate mixed proportional hazard model (MMPH), we model the hazard rate out of 

unemployment along with the sanction rate and hazard rate into active labour market programmes.  
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As far as we know, there is only one recent study by Røed et al. (2007) on Norwegian data that 

simultaneously evaluates both participation into ALMPs and benefits sanctions. Røed has used 

multivariate mixed proportional hazard rate model with six competing events, i.e., employment, 

another benefit, education, ALMP, a benefit sanction, and part time work. The first three events 

terminate the spell, whereas last three events do not terminate the spell, but are assumed to have 

causal effects on future hazard rates. The results show that activity oriented UI regimes (regimes 

with high likelihood of participation in ALMP, duration limitation on unconditional UI entitlements 

and high sanction probabilities) deliver substantially shorter unemployment spells then pure 

income-insurance regimes. Results also show that mild sanctions (temporary benefits terminations 

for inadequate job search) cause a significant rise in job hazard. 

 

Svarer (2007) has controlled for participation into ALMP while evaluating the effect of benefit 

sanctions, but this is only done by including programme participation variables in the specification 

of the hazard rate out of unemployment and the sanction rate. However, participation into labour 

market programmes is clearly endogenous, in the sense that it depends on the outcome of the 

statistical process under consideration, and, hence, on unobserved heterogeneity. So it should be 

modeled along with the hazard rate out of unemployment and sanction hazard. The results of the 

study show that the exit rate out of unemployment increases by more then 50 percent following the 

imposition of a benefit sanction for both men and women. Svarer’s study will provide a nice 

comparison with our finding since we have used the same data set.   

 

In this paper we use timing of events method for the identification of the treatment effect, which is 

developed and discussed in detail by Abbring & van den Berg (2003). In this setting, all 

unemployed individuals who get the treatment (either participating in labour market programmes or 

being sanctioned) are considered in the treated group and the natural control group consists of 

individuals who are unemployed during the same period but who do not get any other treatment. 

For meaningful comparison of the treated group and the control group, it is assumed that there is 

some randomization in the assignment of treatment. In duration models, this randomization is 

allowed by way of the rate of imposition of treatment(s). Therefore, hazard rate out of 

unemployment, sanction hazard, and hazard rate for participation into labour market programmes 

are simultaneously modeled.  

 

In timing-of-events method, the standard practice is to pre-specify a (relatively low) number of 

support points for the specification unobserved heterogeneity, see for example Van den Berg et al. 
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(2004), Lalive et. al. (2005), Svarer (2007), Rosholm and Svarer (2008). Gaure et al. (2007) shows 

that a pre-specified number of mass points may result in substantial bias. Following Guare et at. 

(2007), we impose no priori restriction on the number of support points of the mixture distribution. 

To select the number of support points, we calculate the value of the AIC (Akaike Information 

Criteria) when an additional point of support is added. We stop adding more support points to the 

model when AIC stops decreasing. Gaure et. al. (2007) also shows that the most reliable 

information criterion is the likelihood itself, or the likelihood based AIC, especially for large 

samples.   

 

Results show that failing to control for selectivity for sanctions not only underestimates the 

treatment effect of sanctions but also substantially biases the treatment effect of ALMPs. 

Furthermore, pre-specifying two support points underestimates the effect of sanctions and active 

labour market programmes.  

 

The rest of the study is organized as follows. A review of some recent studies on active labour 

market policy is presented in section 2. Section 3 gives brief introduction of labour market policies 

in Denmark. The data and descriptive analysis are presented in section 4. Section 5 explains the 

econometric framework. The summary and conclusion are presented in section 6. 

 

2 Existing Literature on Evaluation of Active Labour Market Policies 

 

There exists a huge literature on the evaluation of active labour market policies, especially on the 

participation into skill enhancing labour market programmes. These studies differ in identification 

strategies, design, and methodology. A recent review on the effectiveness of active labour market 

policies is presented in Kluve (2006). In this section we would like to review some of the recent 

studies on the evaluation of active labour market policies, especially Danish studies. Our study will 

provide a comparison with the existing literature on both sanctions and participation into labour 

market programmes. 

 

Lalive et. al. (2005) investigates the effectiveness of benefit sanctions in reducing the 

unemployment duration of unemployed Swiss workers. The paper focuses on the quantitative 

importance of both ex ante and ex post effects of benefit sanctions. The Swiss data allows Lalive to 

separate the effect of warning from the actual effect of the enforcement of benefits sanctions. The 

results of the study show that both warning and enforcement of benefit sanctions have a positive 
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effect on the exit rate out of unemployment. Specifically, increasing the strictness of the sanction 

policy by one standard deviation will reduce the duration of unemployment by one week. In another 

paper, Lalive et. al. (2008) have analyzed Swiss active labour market programmes on job chances of 

unemployed workers. They have compared the results using two different estimators, i.e., matching 

estimator and timing of events method. They have shown that both of these estimators generate 

different treatment effects. Using the timing of events method, none of the Swiss active labour 

market programme shortens unemployment duration, whereas the matching estimator only shorten 

unemployment duration for temporary subsidized jobs.  

 

Using Danish data, Rosholm and Svarer (2008) have estimated the threat effect (prior to actual 

participation) of active labour market programmes for unemployed men in Denmark. The timing of 

events method is used for identification. The results of the study show that locking in effect is 

overestimated, whereas, the post programme effect is underestimated if the threat effect of 

participation in ALMP is not controlled for. Using a matching estimator, Jespersen et. el. (2008) 

have estimated long run treatment effects of active labour market programmes for the period 1995-

2005 for Denmark. The important aspect of the paper is that it performs a cost and benefit analysis 

of the active labour market programmes.  They find that job training programmes generate a very 

high social surplus. Public job training also generates significant social surplus, whereas class room 

training generates significant deficit.  

 

We would like to mention two recent studies which are also the only ones on the Danish data to 

evaluate the effect of benefits sanctions on exit rate out of unemployment. Both studies have used 

the same methodology but on different types of unemployed individuals. The study by Svarer 

(2007) is on the recipients of unemployment insurance, whereas the study by Qureshi (2008) is on 

recipients of social welfare or assistance. Both studies show that benefits sanctions have a positive 

effect on the exit rate out of unemployment.  

 

3 Active Labour Market Policies (ALMP) in Denmark 

 

Unemployed individuals in Denmark are either eligible to receive unemployment insurance benefits 

(henceforth UI benefits) or social assistance. Due to data constraints, this paper focuses on 
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unemployed individuals who are insured1. To qualify for UI benefits, membership of a UI fund is 

required. Membership is voluntary and requires that the individuals pay a monthly tax deductible 

fee to the UI funds. Entitlement to disbursement is obtained after at least 1 year’s membership and a 

minimum of 52 weeks of employment within the last three years. The UI funds cover only a part of 

the UI benefit payments, the rest is paid by the state. Around 80% of the labour force are members 

of a UI fund and hence qualify for UI payments.  

 

As mentioned earlier there are basically two components of ALMP. The principal component is the 

right and duty of the unemployed individual to participate in labour market programmes if he is 

unable to find a job sufficiently fast. The second component is the area of monitoring and sanctions, 

which ensures that unemployed individuals are available for employment and make an effort to 

obtain employment. In the following section, a brief introduction of these policies is presented. 

 

3.1 Active Labour Market Programmes (ALMPs) 

 

Under the current regulations, an unemployed individual can receive UI benefits for a maximum 

duration of 4 years. This duration can be divided into two periods. The first period, the passive 

phase, lasts for 9 months with voluntary participation into active labour market programmes; 

however participation is quit low in this phase. If an unemployed individual is unable to find a job 

during this first phase, then he is required to participate in active labour market programmes in the 

second period, the active phase, which starts after 9 months of continuous unemployment. If a 

person remains unemployed even after 26 weeks of the programme completion, then he has to 

participate in another type of active labour market programme.  

 

Labour market programmes are design to enhance the skills of unemployed individuals with the 

objective of bringing them out of unemployment. These programmes are categorized into 4 types. 

The first of these is subsidized employment (private firms), private firms are paid roughly 50% of 

the minimum wage if they employ an unemployed individual on a short term contract typically 

lasting for 6-9 months. The second one is subsidized employment programmes (public employers), 

an individual is offered a temporary (6-12 months) job in the public sector institutions.  The third is 

education/training programmes, these programmes offers a training programme based on the 

background of the unemployed individual. All programmes other then first three types of 

                                                 
1  Sanctions data for individuals on social assistance is only available from 2007 and we do not have access to that 
dataset. 
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programmes are classified as other programmes, for example job search assistance, specialized job 

training.  

  

3.2 Benefits and Sanctions  

 

There are a number of eligibility criteria that the unemployed person has to fulfill in order to receive 

UI benefits. If the right to UI benefits stops, the unemployed can apply for social assistance, which, 

however, is also conditional on a set of eligibility criteria. UI benefits constitute up to 90% of the 

previous wage. There is a rather low cap on the total payments; on average the level of 

compensation is around 60%. Social assistance is means tested and is typically around 20% lower 

than UI benefits. The remainder of this section describes the eligibility criteria for unemployed 

people who receive UI benefits.  

 

Basically, the eligibility criteria can be divided into two sets of requirements. The first set is based 

on the individual initiative and states that the unemployed actively have to seek employment and 

undertake measures to increase the possibility of obtaining employment. These measures are quite 

difficult to verify, and case workers assess whether the obligations are sufficiently fulfilled. The 

second set of requirements is related to initiatives by the public employment service (henceforth 

PES). The PES can ask the unemployed to accept a given employment opportunity, require that the 

unemployed submit and maintain a CV on the internet based job bank, and require that the 

unemployed participate in active labour market programmes. 

 

When the PES observes that an unemployed individual is not fulfilling the eligibility criteria it 

submits a notification to the relevant UI fund2. The UI fund evaluates the notification and decides 

whether to impose a sanction and what kind of sanction is relevant. It is potentially important to 

note that the UI funds decide on the sanctions3. 

To sum up, the eligibility criteria are: 

• Register at a PES. 

• Submit electronic CV to internet based job bank. 
                                                 
2 There are 32 different UI funds in Denmark. They each represent different levels and types of education. Recently UI 

funds that operate across types of education and industries have emerged. The main part of the UI recipients are 

however still organised according to their main education and occupation (National Directorate of Labour, 2006a).  
3 The UI funds are under supervision by the National Directorate of Labour, which may imply minor differences in the 

administration of the rules. There are, however, still rather larger discrepancies, as will be clear later in the paper. 
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• Update CV each quarter. 

• Apply for jobs suggested by PES. 

• Actively search for jobs. 

• Accept job offers arranged by PES. 

• Attend meetings with PES to discuss job plans and plans for participation in active labour 

market programmes etc. 

• Participate in other activities initiated by PES. 

 

If any of these criteria are violated, the UI fund may initiate a sanction. These can be summarized 

by three categories: 

• Loss of UI benefits for 2-3 days (temporary exclusion). 

• Loss of UI benefits for 3 weeks. 

• Loss of UI benefits until the unemployed individual has worked for 300 hours within a 10 

week period. 

Not all non-compliance results in a sanction. If there are sufficiently good reasons for non-

compliance, the UI fund may reject the notification from the PES. 

 

According to the law4 the mapping from non-compliance to sanction is clear. Failure to attend 

meetings with the PES not related to the job plan is sanctioned until the unemployed contacts the 

PES. In these circumstances the PES notifies the UI fund. The UI fund stops UI payments and 

informs the unemployed that UI benefits are stopped until they contact the PES. These sanctions are 

normally of a duration of 2-3 days, but can last longer if the unemployed person does not contact 

the PES. 

 

If the unemployed individuals do not attend meetings related to the job plan or a specific job 

opportunity or if they decline job offers or interviews, their status as unemployed is classified as 

self-inflicted and they are consequently sanctioned for 3 weeks. The possibility of sanctioning 

someone who is unemployed until they have accumulated 300 hours of paid work within a 10 week 

period is enforced when the PES regards the unemployed person as being non-eligible for 

employment. This enforcement can be used in relation to all possible actions of non-compliance if 

the PES assesses that the individual is not available for employment opportunities. 

 

                                                 
4 In Danish: Bekendtgørelse om rådighed and Bekendtgørelse om selvforskyldt ledighed, June 17 2003. 
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4 Data and Descriptive Analysis 

    

The analysis uses data from two administrative registers. The first data set, which is collected by the 

Danish Labour Market Authority, contains detailed information on individual labour market 

histories. This is the same data that the employment offices have access to. It has the advantage that 

it is updated with a very short time lag. The disadvantage is that it basically only contains labour 

market data. The register is called DREAM (Danish Register for Evaluation Of Marginalization), 

and it is basically an event history file, which includes weekly information on each individual's 

receipt of public transfer incomes, unemployment registrations, and participation in active labour 

market programmes. Based on these information, a weekly event history is constructed, where the 

individual each week either occupies one of a number of public transfer states or is not receiving 

public transfers. When an individual is not registered as receiving public transfers, the person can 

either be employed or be outside the labour force without receiving transfer income. In the Danish 

welfare state, the latter is very unlikely5. Hence, the assumption that not receiving public transfers 

in a given week corresponds to employment is innocuous6. From DREAM, we sample the inflow to 

unemployment in the UI system in the period January 2003 to November 20057. All exits from 

unemployment to states other than (what we assume to be) employment are treated as independently 

right censored observations. 

    

The second data set entails information on sanctions. This information is collected from a database 

containing information on the interaction between case workers and unemployed (AMANDA). 

When the public employment office submits a notification to the relevant UI fund it is registered in 

AMANDA. More specifically, the date of notification, the type of violation and the sanction type (if 

given) is registered. In practice, the date of notification coincides with the sanction date, since UI 

payments stop when the UI-fund receives the notification only to begin again when the right to 

benefits is re-earned. If the notification does not give rise to a sanction, the unemployed individual 

gets the lost UI payments reimbursed. 

                                                 
5 Danish labour directorate tried to map individuals who leave public income transfer to employment and they found 

that more than 90% move to employment.  
6 In practice an individual is registered to have become employed, when the individual has not collected benefits for 4 

consecutive weeks. 
7 January 2003 is chosen as the starting point due to changes in the regulations on monitoring and sanctions. These 

changes imply a more strict set of requirements and that the number of sanctions per unemployed individual increases 

afterwards. To have a period of comparable rules we disregard the period prior to 2003. 
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We follow all UI recipients who enter unemployment in the period from January 2003 to November 

2005. They are followed until they leave unemployment or the sampling period ends, in which case 

the spell is treated as right censored. We have weekly information on labour market status and also 

transform information on sanctions on a weekly frequency. That is, we measure weeks until a 

sanction occurs. We only look at the effect of the first sanction (this is the common approach in the 

literature (van den Berg et al., 2004, Abbring et al., 2005, and Lalive et al., 2005)) and the 

advantage is that we only have to model time until the first sanction in the empirical part of the 

paper. We right-censor spells that experience a second sanction. Due to data collection issues we 

also ignore the most severe sanctions in the analysis. 

 

In order for unemployed individual to collect UI benefits they need a UI card from their UI fund. As 

long as they have a valid UI card they are registered as UI recipients and are visible in the data set. 

If they are sanctioned with the toughest sanction and have to collect 300 hours of paid work within 

a 10 week period, they should have their valid UI card revoked. Unfortunately, some UI funds do 

not withdraw the UI card, which implies that the individuals are registered as UI benefit recipients 

and therefore unemployed, although they do not collect benefits. The date they are observed to 

leave unemployment for employment is then based on the date the UI fund cancels the UI card, and 

accordingly this date is not informative on the actual length of unemployment. The number of 

sanctions of this type basically corresponds to the amount of sanctions of 3 weeks duration. The 

main bulk of sanctions are therefore still the very short ones and it is also these sanctions that drive 

the main results8. The sample is split according to gender. In addition, we discard unemployed 

individuals under the age of 26. For this group of individuals the rules are particularly strict. After 6 

months of unemployment they have a right and a duty to participate in active labour market 

programmes and they are more actively monitored. For an investigation of this group of individuals 

see Jensen et al. (2003). 

 

The data set samples individuals between 26 and 65 years of age. The UI recipients younger than 26 

are subject to a special youth programme that has much stricter requirements and regulations9. We 

include 5 age group dummies and the section of unemployed people below 30 serve as the reference 

group. An indicator variable is used for marital status, which is defined if an individual is unmarried 
                                                 
8 We also carried out an analysis including the 10 weeks sanction. The main results are unaffected by this, but not 

surprisingly the magnitude of the effects is somewhat smaller when they are left out. 
9 For details on the Youth programme see Jensen et al. (2003). 
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and does not cohabit either. We have two indicators for whether the individual is an immigrant from 

more or less developed countries. The reference category is native Danes. For the UI-funds, we 

have a set of indicators for unemployment insurance fund membership. There are 32 UI-funds in 

Denmark, and membership is in most cases categorized according to education/skills and/or by 

industry. These funds may be seen as broad proxies for the missing information concerning 

education and skills. Most UI-funds only accept members with certain types of educations or people 

who work in certain types of industries. Take for example a trained economist. She will qualify for 

membership of the UI-fund for academics, but not for the metal workers UI-fund. This observation 

is important in the subsequent analysis.  

 

The rather large differences in sanction propensity have inspired the National Directorate of Labour 

to look closer at the administration of the eligibility criteria by different UI-funds (National 

Directorate of Labour, 2006c). They find that some of the differences in sanction rates are driven by 

differences in the labour market situation for the members of the particular UI-fund. There is a 

tendency that UI-funds with lower unemployment rates are tougher on their members. To 

accommodate this pattern, we include the unemployment rate for the UI-funds in the analysis. 

 

For active labour market programmes, we have a set of time-varying variables indicating whether 

the individual is currently in a labour market program, and whether the individual has completed a 

labour market program during the past 26 weeks. We distinguish between 4 types: private job 

training, public job training, education, and other. Regarding labour market history, we have rather 

detailed information on the history of past labour market performance. We include, for each of the 

two years preceding the current unemployment spell, the fraction of the year spent on some kind of 

income transfer (UI, SA, temporary leave schemes including parental leave, or other public transfer 

schemes). Moreover, we use the number of unemployment spells the individual has had over the 

same period. Finally, we include a variable for accumulated tenure in the UI system. If an 

unemployed individual has been unemployed for, say, 3 months and then gets a job for less than 12 

months his tenure when he reenters the UI system is 3 months. This information enables us to test 

whether the imposition of sanctions are less effective for individuals with longer UI experience and 

hence who are expected to have a weaker attachment to the labour market.  

 

The final data set consists of 85,628 women and 79,334 men, who experience a total of 109,872 and 

109,476 unemployment spells respectively. Table 1 shows the distribution of unemployed 
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individuals in each type of labour market programmes and sanctions. Descriptive statistics of all 

variables for both women and men are presented in appendix Table A1. 

 

Table 1 Distribution of Treatments in the Sample   

Number of Individuals Men          79334  Women 85628  
Number of Spells                  109476  109872  

 Active Labour Market Programmes Sanctions 

 
Private-Sector 

Employment Subsidy 
Public-Sector 

Employent subsidy 
Other 

Programmes 
Education Total  

Men 1131 1107 8928 11344 22510 3410 
% 5.02 4.92 39.66 50.4 100  

Women 546 2060 10891 12602 26199 1940 
%  2.47 7.86 41.57 48.1 100  

 

Timings of the sanctions and participation into ALMPs might determine the interdependence of the 

treatment effects. Figure 1 shows the sanction rate along with ALMPs participation rate for men. 

The sanction rate and rate of participation in ALMPs are Kaplan-Meier hazard rates for the 

transition into a sanction and an ALMPs respectively over the course of the unemployment spell. 

The  figure  shows  that sanction  rate is  relatively  higher in the early stages of  the unemployment  
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spell, whereas participation rate in ALMPs is higher in the later stages of the spell. Given this 

pattern, one can say that both sanctions and participation in ALMPs occur at different time of the 

unemployment spell so they might be independent but this is an empirical question. 

 

5 Econometric Model 

 

The theoretical foundation of the empirical model comes from the theoretical job search model. 

Several authors have presented more formal models to discuss the expected effects of benefit 

sanctions and participation into ALMPs. See for example, van den Berg et al. (2004), Abbring el al. 

(2005),  Boon & van Ours (2006), and Lalive et al. (2005).  

 

In order to identify the effect of both sanction and participation into ALMP programmes, we 

simultaneously model the transition rate out of unemployment, the participation rate into the active 

labour market programmes, and the sanction rate using a multivariate mixed proportional hazard 

model. We define a separate transition for each type of labour market programme. In total there are 

six hazard rates to be modeled simultaneously. These hazards are allowed to be interdependent 

through error structure and identification is achieved through the timing of events method, 

developed by Abbring & van den Berg (2003). The effect of each treatment (being sanction or 

participation in ALMPs) is identified non-parametrically under the assumption of mixed 

proportional hazards and a non defective distribution of time until being sanctioned or participation 

is required into ALMPs. As a result, there is no need for an exclusion restriction. In simple words, 

variation in the timing events (being sanctioned or participation into ALMPs) separates the 

treatment effect from the distribution of unobserved heterogeneity.  

 

Let Tu(uemployemnt), Ts(sanction), and Tpj(programme participation) where j=1,…4 denote duration of unemployment, 

duration until an agent receives a sanction, and duration until an agent participate into one of the 

four types of labour market programmes respectively. These durations are non-negative random 

variables and are allowed to correlate through unobservable and through a possible treatment effect 

of being sanctioned or participation into ALMPs on the unemployment hazard. We are interested in 

the effect of the realization of sT  and pjT , j =1,…4,  on the distribution of uT . Conditional on 

observed and unobserved variables, we can therefore ascertain that the realization of Ts affects the 

shape of the hazard of Tu from ts onwards in a deterministic way. This independence assumption 

implies that the causal effect is captured by the effect of ts on unemployment hazard for t > ts: This 
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rules out that ts affects unemployment hazard for t < ts, i.e. anticipation of the sanction has no effect 

on the unemployment hazard. This assumption is likely to be fulfilled in the current analysis since 

the date of sanction is when the public employment office notify the UI-fund and hence when the 

sanction is imposed. The distribution of random variables is expressed in terms of their hazard rates 

kH  where k=1,…6. We modeled these hazard rates using a multivariate mixed proportional hazard 

model (MMPH) with six competing events: employment (k=1), a benefit sanction (k=2), 

participation into one of the four ALMPs (k=3, 4, 5, 6). 

 

The integrated period-specific hazard rates,kitH , conditional on observed time variant,kitw , and 

unobserved time constant individual characteristic, kiv , can be written as: 

∫
−

=+==
t

t

kikitkiskit kvwdsHH
1

6,...1),exp(   (1) 

We assume that sanctions and participation into ALMPs have a casual effect on the exit rate out of 

unemployment. Moreover, participation into ALMPs may have effect both during the programme 

(locking in) and after the completion of the programme (post programme). These effects are kept track 

of in ongoing as well as completed events by time varying dummy variables. kitw  also includes 

other explanatory variables explained in the previous section.  

  

Intuitively, the timing-of-events method uses variation in unemployment duration and duration until 

a sanction or participation into ALMPs (conditional on observed characteristics) to identify the 

unobserved heterogeneity distribution. The selection effect is captured by the correlation between 

unobserved components,kiv where k = 1,…,6 while the causal effects of the sanction and participation 

into ALMPs on unemployment duration are captured by the effect of being sanctioned and 

participation is required into ALMPs conditional on the observables and unobservable components. 

The advantage of this identification strategy is that it does not require an exclusion restriction. The 

data do not contain any obvious candidate as instrument. In addition, it is hard to imagine that 

policy makers would conduct a social experiment where unemployed individuals are sanctioned or 

participated into ALMPs at random , although such an experiment could provide a cleaner picture 

of the effects of treatments on the exit rate from unemployment10. 

 

                                                 
10 There have been some recent experimental studies focusing Danish ALMPs, for example Rosholm (2008) 
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The unobserved heterogeneity terms,kiv where k = 1,…,6 , are assumed to follow a discrete 

distribution with no priori restrictions on number of mass points. They capture time constant 

individual specific effects. To select the number of support points, we calculate the value of the AIC 

(Akaike Information Criteria) when an additional point of support is added. We stop adding more 

support points to the model when AIC stops decreasing. Gaure et. al. (2007) shows that the most 

reliable information criterion is the likelihood itself, or the likelihood based AIC, especially for 

large samples.   

 

If itK is the set of feasible transitions for an individual i at period t then the transition probability for 

state k can be written as follows11:  

( ) ( ) ( )
( )∑
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∈ +
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Let ikit Yy ∈  be an indicator variable for a transition to state k, then likelihood contribution by 

particular individual i, conditional on observed and unobserved characteristics can be written as  
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Following Gaure et al. (2007), the unknown distribution of unobserved heterogeneity is 

approximated in a non-parametric way with the help of discrete distribution. Let M denote the 

number of mass points (M types of individuals) in this distribution. The associated location 

parameter (intercept) is denoted by lv  with the probability mass lp  , where l = 1,…,M. The joint 

likelihood function is then given as 
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This likelihood function is maximized with respect to all model and heterogeneity parameters 

repeatedly for alternative values of mass points M. We start with M=1, which corresponds to no 

unobserved heterogeneity, and then add more points until the value of AIC stops decreasing. The 

detailed maximization procedure, using alternative methods for verifying the maximization process, 

is discussed in Gaure et al. (2007).  

 

                                                 
11 This section is based on Røed et al. (2007) and Gaure et al. (2007). Detailed derivations can be found in these papers. 
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6 Results 

 

In this section, we report estimation results from maximizing the likelihood function given in 

equation 4 controlling for unobserved heterogeneity. First, we compare the results with different 

support points to show how biased the results would be to pre-specify number of support points.  

Second, we carry out a sensitivity analysis with respect to modeling selection into ALMPs and 

sanctions.  

 

The estimation starts with only one intercept (one support point) and maximizes the likelihood 

function. After this has been done, we add another point and continue until AIC no longer 

decreases. New support points are found by using simulated annealing. The maximization 

procedure uses alternative algorithms to find the maximum of the likelihood function, i.e., BFGS, 

the newton-method or the trust-region (eigenvector) method12. We end up with four support points 

for men and three for women. In total there are 24 location parameters (4x6) for men and 18 (3x6) 

for women in the full model with all six transitions. 

 

Tables 2 reports the estimation results for men showing the effect of sanctions and ALMPs on exit 

rate out of employment. The detailed results on other transitions and all explanatory variables can 

be found in Table A2 in the appendix. Column one shows the results with only one mass point of 

the unobserved heterogeneity. In this case, the effect of sanctions and ALMPs are extremely biased 

and most of them are statistically insignificant. Column two shows the results with two support 

points of unobserved heterogeneity. The results in this column correspond to the results in earlier 

studies where researchers pre-specify two support points in modeling sanctions or ALMPs, see for 

example, Van den Berg et al. (2004), Lalive et al. (2005), Abbring et al. (2005), Svarer (2007), 

Rosholm and Svarer (2008).  

 

At this point (with two support points), the results show that the exit rate out of unemployment is 

increased by 56.7% after the imposition of a sanction. Since we are using the same data set as 

Svarer (2007), our results are almost similar to his study (equivalent figure of 55% in his study).  

Regarding the effect of ALMPs we find a statistically positive locking in effect for private sector 

employment subsidy and other programmes, whereas, public sectors employment subsidy and 

education have a negative locking in effect. The post programme effect  is only positive  for  private 

                                                 
12 The detail about the maximization routine can be found in this document 
http://www.frisch.uio.no/NPMLE_files/joeapp.pdf  
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Table 2 Effect of sanctions and ALMP on Exit Rate out of Unemployment for Men 

Both Sanctions and  ALMPs are Endogenous 

                                    Mass Points 1 2 3 4 5 
Sanctions -0.027 0.449 0.526 0.538 0.537 
Locking in effect      
    Private-sector employment subsidy   -0.044* 0.226 0.216 0.216 0.216 
    Public-sector employent subsidy   -0.041* -0.352 -0.257 -0.246 -0.243 
    Education   -0.025* -0.232 -0.187 -0.185 -0.186 
    Other programmes   -0.042* 0.112 0.112 0.113 0.112 
Post Program Effect      
    Private-sector employment subsidy   -0.020* 0.362 0.446 0.444 0.444 
    Public-sector employent subsidy   -0.001* -0.305 -0.167 -0.145 -0.140 
    Education -0.032   -0.032*    0.021*    0.023* 0.023* 
    Other programmes -0.036 -0.384 -0.372 -0.369 -0.369 

                                                       AIC 683144.33 618206.62 617350.33 617316.7 617327.16 

                                            Likelihood -341247.84 -308776.97 -308342.77 -308321 -308320.1 

                                     # of Parameters 323 330 337 344 351 

     * Statistically insignificant at 5% level of significance  

 

sector employment subsidy. The exit rate out of unemployment increases by 25.3% during private 

sector employment subsidy and by 43.6% after the completion of the programme. The magnitude of 

these effects differs from the earlier studies. For example, the equivalent figures in Lauzadyte 

(2008) are -17.5% and 60%, and in Rosholm and Svarer (2008) they are -24% and 61% 

respectively. These differences might be caused by the different sample period used by these studies 

and the fact that they did not control for sanctions while evaluating the effect of the ALMPs. 

 

In column three, we allow third support point for unobserved heterogeneity and we can see a 

substantial improvement in the likelihood function and a reduction in AIC. As a result, the 

parameter estimates change as well. We then experiment with 4th and 5th support point but the AIC 

started to increase after the 4th one and the parameter estimates do not change. So we ended up with 

the best results in column four of Table 2. The estimate of mass (support) points literally implies 

that for a given observed characteristics there are four groups of unemployed individuals, which 

differ substantially in terms of re-employment, participation into ALMPs and sanctions rates. These 

four groups represent 36, 28, 18, and 18 per cent of the sample.  

 

The parameter estimate of sanctions now shows that the imposition of a sanction increases the exit 

rate out of unemployment by 71.2%. This treatment effect of sanctions is clearly underestimated in 

column two (56.7%). Regarding participation into ALMPs, the locking in effect of private sector 

employment subsidy, public sector employment subsidy, education and other programmes are 24.1, 

-21.8, -16.9, and 12 percent respectively. If we compare these figures with column two, then the 
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locking in effect of private sector employment subsidy is slightly overestimated, whereas the 

locking in effects for public sector employment subsidy, education and other programmes are 

underestimated. The post programme effects of  private sector employment subsidy, public sector 

employment subsidy and other programmes are 55.9, -13.5, and -30.9 percent respectively. These 

effects are underestimated in column two. The post programme effect of education is positive but 

statistically insignificant.   

 

Table 3 shows the results for women. The model with three support points fitted the data best. 

Again, we can clearly see that the model with two support points underestimates the effect of the 

sanctions and the ALMPs. In the best fitted model (column three), the imposition of sanctions 

increases the hazard rate out of unemployment by 63.9%. Private sector employment subsidy 

increases the exit rate out of unemployment by 27.8% during programme and by 47.1% after the 

completion. Rest of the labour market programmes have negative effects both during and after the 

programme completion.   

 

Table 3 Effect of sanctions and ALMP on the Exit Rate out of Unemployment for Women 

Both Sanctions and  ALMPs are Endogenous 

                                    Mass Points 1 2 3 4 5 
Sanctions 0.225 0.408 0.494 0.494 0.503 
Locking in effect      
    Private-sector employment subsidy 0.041* 0.237 0.246 0.246 0.246 
    Public-sector employent subsidy -0.535 -0.272 -0.247 -0.247 -0.246 
    Education -0.792 -0.530 -0.497 -0.497 -0.496 
    Other programmes -0.039* -0.115 -0.123 -0.123 -0.122 
Post Program Effect      
    Private-sector employment subsidy 0.015* 0.349 0.386 0.386 0.387 
    Public-sector employent subsidy -0.457 -0.159 -0.126 -0.126 -0.128 
    Education -0.367 -0.040* -0.010* -0.010* -0.010* 
    Other programmes -0.269 -0.397 -0.378 -0.378 -0.379 

                                                       AIC 659705.34 652025.33 651455.03 651459.03 651466.78 

                                            Likelihood -329546.57 -325699.52 -325408.33 -325404.28 -325402.11 

                                     # of Parameters 305 312 319 326 333 

     * Statistically insignificant at 5% level of significance 

 

So we conclude that two pre-specified support points generally underestimate the causal effect of 

the benefit sanctions and participation into ALMPs on the exit rate from unemployment. 
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6.1 Sensitivity Analysis (with respect to modeling selectivity into ALMPs and Sanctions) 

 

This subsection reports the sensitivity analysis if we do not control the endogeneity of either 

sanctions or ALMPs. Table 4 shows the results of such analysis for men. Column one shows the 

results when sanctions are considered as exogenous in the model, whereas column three reports the 

results when both sanctions and ALMPs are endogenous. By comparing these two columns, we 

notice that ignoring the selectivity for sanctions substantially underestimates the actual treatment 

effect of sanctions. For example, imposition of sanctions increases the hazard rate out of 

unemployment by 35.5% without modeling selectivity into sanctions. This treatment effect of 

sanctions increase by more then 100% after we control for endogeneity of sanctions. This suggests 

that based on unobservable those who are less likely to leave unemployment are more likely to 

receive a sanction. Svarer (2007) found the same result.  

 

One of our objectives in this paper is to highlight the importance of modeling the endogeneity of 

sanctions while evaluating the effect of active labour market policies and vise versa. Column three 

(both sanctions and ALMPs endogenous) shows that the locking in and post programme effects of 

private sector employment subsidy increases the hazard rate out of unemployment by 24.1% and 

55.9% respectively. The equivalent figures in column one (sanctions assumed exogenous) are 

15.1% and 46.8%. Similarly, the locking in and post programmes effects of public sector 

employment subsidy and education are underestimated if we do not model the selectivity into 

sanctions. On the other hand, the locking in and post programmes effects of other programmes are 

overestimated if sanctions are assumed exogenous. The results are even more biased if one ignores 

the sanctions while evaluating the treatment effect of active labour market policies. For example, 

Svarer and Rosholm (2008) and Lauzadyte (2008) do not control for sanctions while evaluating the 

effect of ALMPs. Table A.4 in the appendix reports the treatment effect of ALMPs when sanctions 

are ignored completely.  

 

Column two in Table 4 reports the results where participation into ALMPs is assumed to be 

exogenous. We can see that failure to account for selectivity into ALMPs has very little effect on 

the treatment effect of sanctions. This might be due to the fact that both sanctions and participation 

into ALMPs occurs at different stages of the unemployment spells as shown in figure 1 section 4.  

On the other hand, ignoring selectivity into ALMPs biases the treatment effects of ALMPs. For 

example, private sector employment subsidy shows a negative locking in effect on the exit rate out 

of unemployment but it becomes positive after we control for selectivity for ALMPs.  
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Table 4  Sensitivity Analysis  (with respect to modeling selection into Sanctions and ALMPs) for Men 

                                     Sanctions Exogenous  
ALMPs Endogenous 

Sanctions Endogenous 
ALMPs Exogenous 

Both Sanctions and 
ALMPs Endogenous 

Sanctions 0.304 0.522 0.538 
Locking in effect    
    Private-sector employment subsidy 0.141 -0.149 0.216 
    Public-sector employent subsidy -0.395 -0.728 -0.246 
    Education -0.242 -0.731 -0.185 
    Other programmes 0.236 -0.295 0.113 
Post Program Effect    
    Private-sector employment subsidy 0.384 0.449 0.444 
    Public-sector employent subsidy -0.319 -0.240 -0.145 
    Education -0.041* -0.004* 0.023* 
    Other programmes -0.192 -0.158 -0.369 

* Statistically insignificant at 5% level of significance 
 

 
We conclude that failure to account for selectivity in the sanction process not only underestimates 

the causal effect of benefit sanctions on the exit rate from open unemployment but also biases the 

treatment effects of ALMPs. Ignoring sanctions completely further biases the results. On the other 

hand, failure to account for selectivity into ALMPs has very limited effect on the treatment effect of 

sanctions.   

 

7 Conclusion 

 

The objective of this paper is to simultaneously evaluate the effect of sanctions and active labour 

market programmes on exit rate out of unemployment. We use the Akike information criterion to 

optimally select the number of support points for unobserved heterogeneity. We performed 

sensitivity analysis with respect to controlling for selectivity into sanctions while evaluating the 

treatment effect of active labour market programmes and vise versa.  

 

The results show that the imposition of sanctions increases the exit rate out of unemployment by 

71.2%. The locking in effect of private sector employment subsidy, public sector employment 

subsidy, education and other programmes are 24.1, -21.8, -16.9, and 12 percent respectively. The 

post programme effects of  private sector employment subsidy, public sector employment subsidy 

and other programmes are 55.9, -13.5, and -30.9 percent respectively. The Post programme effect of 

education is positive but statistically insignificant.   
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The pre-specification of two support points underestimates the treatment effects of sanctions and 

ALMPs. The sensitivity analysis shows that failure to control for selectivity for sanctions not only 

underestimates the treatment effect of sanctions but also substantially biases the treatment effect of 

ALMPs. On the other hand, failing to control for selectivity for ALMPs has very little effect on the 

treatment effect of sanctions. 
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Table A.4  Treatment effect of ALMPs without control of Sacntions 
                    Without Sanctions  Both Sanctions and 

ALMPs Endogenous 

Sanctions  0.494 
Locking in effect   
     Private-sector employment subsidy 0.139 0.246 
     Public-sector employent subsidy -0.397 -0.247 
     Education -0.244 -0.497 
     Other programmes 0.235 -0.123 
Post Program Effect   
    Private-sector employment subsidy 0.384 0.386 
    Public-sector employent subsidy -0.319 -0.126 
    Education -0.043* -0.010* 
    Other programmes -0.194 -0.378 

* Statistically insignificant at 5% level of significance 
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