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Abstract: This study evaluates the employment effects of vocational labour 
market training in Finnish youth labour markets. We are especially interested in 
whether the timing of an intervention matters. We explore this issue by analyzing 
the monthly time paths of employment effects over an observation period of four 
years. The study adopts two different identifying assumptions in trying to iden-
tify the causal impact of training programmes, viz. conditional independence and 
the discontinuity in the probability of participation caused by the allocation of 
training to individuals over 20 years of age.
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Tiivistelmä: Tutkimuksessa arvioidaan eri vaiheissa työttömyyttä aloitetun am-
matillisen työvoimakoulutuksen pitkän aikavälin työllisyysvaikutuksia ja erityi-
sesti sitä, missä vaiheessa työttömyysjaksoa koulutukseen osallistuminen tuottaa 
parhaat työllisyysvaikutukset. Vuonna 1998 ammatillisen työvoimakoulutuksen 
aloittaneita 16–25-vuotiaita nuoria ja vertailuryhmää seurattiin kuukausitasolla 
vuoden 2002 loppuun asti. Tutkimuksessa hyödynnettiin kahta erilaista tutki-
musmenetelmää. Ensinnäkin toimenpiteiden vaikutusta osallistujien myöhem-
pään työllisyyteen arvioitiin ns. geneettisellä kaltaistamismenetelmällä. 
Kaltaistaminen perustuu kuitenkin aina olettamukseen, että käytettävissä ovat 
kaikki toimenpiteeseen valikoitumiseen vaikuttavat tekijät. Vaikka käyttämämme 
aineisto on poikkeuksellisen suuri kooltaan ja tietomäärältään, havaitsemattomat 
tekijät saattavat vaikuttaa tuloksiin. Havaitsemattomien tekijöiden roolia ar-
vioimme erilaisten instrumenttimenetelmien avulla.

Asiasanat: Ammatillinen työvoimakoulutus, kaltaistaminen, regressioepä-
jatkuvuusmenetelmä 
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1. Introduction 

Youth unemployment continues to matter to policy makers everywhere. ILO re-
ports show that some 88 million young persons were unemployed worldwide in 
2003. This resulted in the worldwide youth unemployment rate of 14.4 per cent. 
The Finnish figure exceeds the global average by some six percentage points, 
ranking sixth highest among the OECD countries. What makes the situation more 
worrying is the lack of school attendance. The OECD Factbook (2006) points out 
that 13 per cent of Finnish boys aged 15-19 neither work nor attend school. This 
figure ranks third highest in the EU and fourth highest among the OECD coun-
tries.

One reaction to the problem of youth unemployment has been the targeting of 
active labour market measures to young persons. The results reported in Kluve 
(2006) cast serious doubts on the effectiveness of this policy. His meta-analyses 
show that, in European studies, youth measures have generally been found to 
produce disappointing results. This paper aims at shedding some more light on 
this issue by exploring the usefulness of vocational labour market training (LMT) 
in alleviating youth unemployment.  

It is not evident that the labour administration should provide vocational training 
for young persons in the first place. The Finnish comprehensive school has been 
ranked among the best in all PISA evaluations carried out so far. Provided that 
this good performance of the education system carries over to secondary educa-
tion, one would expect students at the secondary level to acquire the necessary 
skills required in the labour market. Unfortunately, this does not seem to be the 
case for all school leavers. More than half of vocational LMT participants under 
the age of 25 have already completed secondary education. This implies that ei-
ther the labour authorities pick out the most easily employable candidates for 
training courses, or else young, educated persons genuinely need additional train-
ing to compete in labour markets. We cannot offer a definitive answer to why so 
many young persons with secondary education participate in vocational LMT. 
But we hope to answer the question of whether the labour administration can 
boost the employment prospects of young unemployed persons by offering pub-
licly sponsored vocational training.  

In examining the role of LMT in youth labour markets it should be kept in mind 
that youth labour markets have some distinguishing features. Transitions between 
labour market states are frequent among young persons (see e.g. Blanchflower 
and Freeman, 2000) and there are several routes through which young persons 
may acquire the skills needed in labour markets. Hence, it is likely that the long-
term effects of vocational LMT differ from the short-term ones as the non-
participants acquire working skills. Also, the duration of unemployment is much 
shorter among young people than among adults. This makes it more difficult to 
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place a training period within the spell of a young person’s unemployment. This 
paper takes account of these issues by evaluating the impacts of vocational LMT 
on subsequent employment on monthly bases over an observation period of four 
years. It also examines whether the exact timing of a training course has any im-
pact on these employment effects. This is an interesting issue in its own right, 
since the timing of active programmes has a connection to recent legislative 
changes in Finland. In 2005 a legislative change was introduced after which 
young persons had to be offered training or work practice within the first three 
months of unemployment. For this reform to be effective, it is required that ac-
tive measures are effective when offered at the beginning of young persons’ un-
employment spells.

The results are scrutinised by exploring the sensitivity of evaluation results ac-
cording to different identification assumptions. In the absence of social experi-
ments we rely on natural experiment. Legislation states that vocational labour 
market training is primarily offered to persons over 20 years of age. This results 
in discontinuity in the relationship between age and participation that we use as 
an instrument in trying to identify the causal effect of participation on employ-
ment.

The rest of the paper is organized as follows. The following section discusses the 
role of vocational labour market training in Finnish youth labour markets. Sec-
tion three introduces data and sample construction. The identification of the 
causal effect of programme participation on subsequent employment is discussed 
in section four. Section five reports the evaluation results based on different 
modelling frameworks. Finally, section six concludes. 
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2. Labour Market Training in Youth Labour Markets 
in Finland 

Labour market training consists of preparatory and vocational labour market 
training. Preparative training is aimed at offering basic skills needed in job-
seeking. It may also precede vocational training if an unemployed person needs 
specific skills before entering vocational training. Compared to preparatory train-
ing, vocational training typically provides a formal qualification, or a certain part 
of it. It may also be offered as supplementary training, continuing professional 
education or as joint purchase training together with an employer. The objective 
of jointly purchased training is often a vocational examination or part of it. 

Applications for training programmes are handled in employment offices. Typi-
cally, there are more applicants than training places, the average rejection rate 
being around 50 per cent. The average duration of vocational training is five 
months, while preparatory training is of considerably shorter duration. Training 
is funded by the labour administration, so there are no course fees for the train-
ees. The participants receive a sum equalling their unemployment compensation 
together with a daily allowance for maintenance and possibly for accommoda-
tion. Young persons who do not qualify for unemployment compensation (under 
the age of 25 without further education) make an exemption, since they become 
eligible for labour market support during a period of participation. Participation 
in LMT does not help to supplement the ten months’ employment condition that 
is the precondition for the higher paid earnings-related unemployment allowance.

Table 1 reports some individual background characteristics of participants in la-
bour market training. Age and education distributions are fairly similar across 
preparatory and vocational labour market training. The latter finding is somewhat 
surprising given that on a priori grounds one might expect that individuals par-
ticipating in vocational training would have higher education levels. The expla-
nations for this can be found by examining the share of participants whose 
mother tongue is not Finnish or Swedish. It turns out that more than one fourth of 
all participants in preparatory training courses are immigrants whose educational 
attainments correspond to education acquired abroad. When it comes to success 
in the labour market, it turns out that the reported employment rates straight after 
finishing a course are over 20 percentage points higher among participants in 
vocational labour market training.
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Table 1. Some background information on labour market training in 2004 

Preparatory training Vocational training 
No. of participants 21310 26429 

of which: 
Women 64.6 % 51.1 % 
Language other than  
Finnish or Swedish 

26.8 % 7.1 % 

   
Age under 25 15.4 % 12.5 % 
Age 25-34 22.8 % 27.8 % 
Age 35-44 30.2 % 32.1 % 
Age 45-54 26.0 % 23.9 % 
Age 55+ 5.3 % 3.4 % 
   
No/basic education 57.8 % 56.3 % 
Secondary education 19.5 % 22.4 % 
Higher education 14.5 % 11.4 % 
Other education 8.3 % 9.6 % 
   
Employed after LMT 13.4 % 34.5 % 

Notes: Employed after LMT denotes the proportion of participants who answered as having a full-time or 
part-time job straight after finishing a training course. 
Source: The summary of student assessments for labour market training courses terminated in 2004 (in 
Finnish). 

Some of the analyses reported in this study employ a particular feature of Finnish 
LMT in identifying the causal effect of LMT on employment. According to legis-
lation, vocational training is primarily offered to persons over 20 years of age 
who are either unemployed or threatened by unemployment. The legislative cut-
off point is not totally binding. Under special circumstances some individuals 
may participate in vocational LMT before their 20th birthday. As a general rule, 
however, younger individuals are allocated to courses other than vocational 
LMT, such as youth practical training and placement on labour market support.  
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3. Data and the sample construction

The analyses are based on a register-based data set originating from the annual 
records of Employment Statistics that cover all individuals who have permanent 
residence in Finland at the end of a year. Statistics Finland has combined this 
data with information from over 20 different administrative registers including, 
for example, tax registers, pension and benefit registers and, most importantly, 
the register of unemployed job seekers maintained by the Ministry of Labour. 
The resulting data contain a wide range of information on individual demo-
graphic and socio-economic characteristics as well as detailed information on 
unemployment spells, participation in labour market programmes etc. The access 
to the total data set is restricted, so that it can only be analyzed within Statistics 
Finland. This study is the first Finnish study that employs the total data set in 
analysing the impacts of LMT. Previous evaluation studies have been based on 
smaller samples of some ten per cent of the population; see e.g. Hämäläinen and 
Ollikainen (2004).

A series of sample selection rules were employed in constructing the final sample 
for analyses. First, the sample was restricted to young people within the age span 
of 16-25 years of age who became unemployed in 1998. This makes it possible to 
focus on young people on both sides of the legislative cut-off point of 20 years. 
To circumvent the endogeneity problem arising from multiple labour market 
programmes, the sample was further restricted to individuals who had not par-
ticipated in active programmes earlier. This particular selection rule is not as re-
strictive as it might sound, since earlier periods of participation are fairly rare 
among this age group. Lastly, we excluded individuals who had completed a 
higher educational degree course. This improves the comparability of age groups 
on both sides of the 20 years’ age limit, since practically no one under 20 years 
of age is able to complete a higher educational degree course. This particular 
sample selection rule resulted in a further 13 per cent reduction in the sample 
size.

One of the aims of this study is to explore the optimal timing of vocational LMT. 
Following Sianesi (2004), the sample is stratified by the discrete (monthly) dura-
tion of unemployment. The clock is started when an individual registers as an 
unemployed job seeker. During the second month some individuals participate in 
vocational labour market training (the treatment group), while the control group 
is formed from individuals who were still unemployed and did not participate in 
LMT at this point in their period of unemployment. The following month the 
treatment group consists of individuals who participated in LMT during the third 
unemployment month. The control group is selected so that it consists of indi-
viduals who, in principle, could have participated in this programme owing to 
their unemployment duration, i.e. they were still unemployed after two months 
and they did not participate in LMT during the third month. The same set-up is 
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applied to all durations of unemployment up to the 12th month. Since youth un-
employment is typically of shorter duration than that of adults, we already run 
into problems with sample sizes after four months of being unemployed. For this 
reason, we had to combine months 5 and 6, as well as the unemployment dura-
tions from 7 to 12 months. The follow-up is then carried out on a monthly basis 
until the end of the year 2002.
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4. Identification of the programme effect 

In setting up the causal model, the principal problem is that the counterfactual 
outcomes are unknown. If assignment to a programme is randomized, the control 
group is, by its construction, similar to the treatment group, in which case un-
known counterfactual outcomes can be recovered by comparing the outcomes of 
different groups. In the absence of randomized experiments the researchers have 
to rely on non-experimental data, in which the participants are typically self-
selected and do not necessarily resemble the individuals in the control group. 
This requires the use of statistical methods in controlling these differences. Un-
fortunately, non-experimental evaluation methods typically require at least one 
identifying assumption to recover the causal effect of treatment on outcomes that 
is, in principle, untestable (Heckman et. al., 1999; Imbens, 2004).  

4.1 Selection according to observables 

In policy evaluations the most common way to identify the programme impact is 
to assume that assignment to programmes occurs on the basis of observable fac-
tors. Provided that this assumption holds, and the differences in observable fac-
tors are controlled, the remaining differences in outcomes between the 
participants and the controls arise purely from programme participation. Even 
though this assumption is subject to criticism, it is often the only available way in 
which to identify the programme effect in the case of on-going labour market 
programmes.  

Under the assumption of conditional independence the matching approach has 
recently become the most popular method to construct a counterfactual outcome 
for the participants. Rosenbaum and Rubin (1983) show that conditional inde-
pendence also holds if matching is based on a balancing score. The counterfac-
tual outcome is then created by the choice of control observations whose 
probability of participation in a treatment resembles that of the treated.

An alternative to propensity score matching is to employ the Mahalanobis dis-
tance, see Rubin 1980. In this case the control group is selected according to the 
Mahalanobis distance, jiji XXSXX 1' , where S is the covariance matrix 
of the predetermined covariates, X. The Mahalanobis metric assigns weights to 
each covariate according to the inverse of the variance of that variable. It is also 
possible to combine propensity score matching and the matching procedure 
based on the Mahalanobis distance (Rosenbaum and Rubin, 1985b).  There are 
potential gains in combining the two matching methods, especially in cases 
where a large number of control cases have estimated propensity scores close to a 
treated observation (Rubin and Thomas, 2000). 
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Propensity score matching and Mahalanobis matching reduce bias for any linear 
combination of controlling variables when variables have fairly general symmet-
ric distributions (Rubin and Thomas, 1992; Rubin and Stuart, 2005). They are 
said to be equal percent bias reducing (EPBR) methods so that they reduce the 
bias in each matching variable included in X, as well as in any linear combina-
tion of these variables, by the same percentage (Rosenbaum and Rubin, 1983). 
However, if the covariates are not suitably distributed, these two matching meth-
ods may actually make the balance worse either across matching variables or lin-
ear combinations of these variables (Diamond and Sekhon, 2005). Another 
potential shortcoming concerning, in particular, Mahalanobis matching is that it 
may not be consistent when the number of continuous variables exceeds one 
(Abadie and Imbens, 2006).  

To overcome these potential shortcomings in creating the counterfactual outcome 
for the participants, we adopt the genetic matching method developed by Dia-
mond and Sekhon (2005). This is essentially a generalization of the Mahalanobis 
distance in which the additional weight matrix, W, is included in the Mahalano-
bis metric as )()'()'( 2/12/1

jiji XXWSSXX , where S1/2 is the Cholesky com-
position of the covariance matrix, S. The weight matrix W is a diagonal matrix in 
which the diagonal elements are chosen to minimize the maximum distance be-
tween variables after matching in each iteration round. This uncommon maximi-
zation problem is carried out by using the genetic optimization algorithm 
developed by Sekhon and Mebane (1998). The idea is that if the Mahalanobis 
distance is not optimal for achieving balance in a given sample, one should be 
able to search the space of the distance metric and find something better. 

4.2 Discontinuity as an instrument 

Fulfilment of the conditional independence assumption requires rich data and 
preferably rule-based administration of active labour market programs, see 
Frölich (2004). Vocational LMT may not meet the latter condition, since the se-
lection process consists of sending an application, being accepted for the pro-
gramme and starting the training programme. This may leave room for 
unobserved factors that affect participation decisions. To explore the severity of 
unobserved factors, we also experiment with the identification strategy that ex-
ploits the known age-related discontinuity in an observed covariate that partially 
determines the regressor of interest. Hahn et al. (2001) show that the regression 
discontinuity design (RDD) identifies the programme effect on the subpopulation 
near the discontinuity, provided that the outcomes of (untreated) individuals mar-
ginally below the threshold represent the outcomes of (treated) individuals mar-
ginally above the threshold. Formally this assumption requires that mean 
potential outcomes are continuous at the point of discontinuity.  
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Van der Klaauw (2002) made it explicit that RDD is closely related to the 
method of instrumental variables (IV). Angrist and Krueger (1999) point out that 
RDD is distinct from conventional IV methods only because the instrument is 
formed from discontinuities occurring in one of the explanatory variables. For 
this reason, the choice of control variables and functional form become more im-
portant than in the traditional IV method. The regression discontinuity model can 
be written in the IV framework by the following two equations for outcomes, Y, 
and participation, P,

iiiii AkAPEY )(|1    (1) 

iiii AfAP )(201 .

These equations are estimated in two stages. In the first stage the participation 
dummy is explained by an indicator indicating whether the age of an individual, 
Ai, exceeds the threshold age of 20 years, 201 iA , and a smooth control func-
tion for age effects, f(Ai). In the second stage, outcomes are explained by the 
propensity score, E[Pi =1| Ai], obtained from the first-stage estimation and the 
continuous control function for age, k(Ai). This two-stage estimation method is 
exactly the same as the IV method provided that linear regression is used to con-
struct the propensity score in the first-stage regression.  

In this setting, the causal effect of participation in LMT on subsequent employ-
ment is identified through the discontinuity in the relationship between age and 
participation. At the same time, any other correlation between age and employ-
ment is controlled by smooth age terms, k(A) and f(A), which are included to 
capture gradually evolving age effects in training participation and employment. 
Since these functions are smooth over the age range, the discontinuous jump in 
the propensity score provides a consistent estimate of the impact of vocational 
labour market policy on employment in the second-stage estimation. Provided 
that these control functions manage to control the trend effects of age completely, 
there is no need to hold any other covariates affecting outcomes or participation 
fixed (Angrist and Lavy, 1999). Age is, however, related to employment for 
other reasons than participation in vocational labour market training. One par-
ticularly important factor is education that is positively related to age among 
young people less than 25 years of age. To control for this and other possible 
age-related factors affecting employment that are left uncontrolled by the smooth 
age terms, actual estimation of equations (1) include various explanatory vari-
ables.

The model above provides consistent treatment effects if the outcome variable is 
linear. Unfortunately, this property does not hold if the outcome is a binary vari-
able. To deal with this together with heterogenous treatment effects we also 
adopted the semiparametric IV estimation method introduced in Abadie (2003). 
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He showed that this causal-IV estimator provides the best linear approximation to 
an underlying nonlinear causal relation. The identifying assumptions are the 
usual IV assumptions added with the monotonicity condition, ii PP 01 , in which 
P0i and P1i denote a potential treatment status corresponding to different values of 
an instrument, Z.  Imbens and Angrist (1994) show that, together, these condi-
tions identify the local average treatment effect (LATE) for compliers who con-
sist of individuals whose participation decision is affected by the instrument (P0i
=0 and P1i=1).

The estimation of the causal-IV model begins by calculating the weights i = 1 – 
Pi(1-Zi)/(1-E[Zi|Xi]) – (1-Pi)Zi/ E[Zi|Xi] in which P denotes participation, Z is an 
instrument and X include other explanatory variables. In the case of a binary de-
pendent variable, these weights are employed in calculating the parameters from 
the minimization problem:  

,
minarg iiiiiiiiii PPPXPPPXYEE 01

2'
01 |)(,,| .

Abadie (2003) proves that this provides the best approximation for the compliers’ 
local average response function, and results in estimates that have a causal inter-
pretation among the compliers.   

The validity of legislative discontinuity as an instrument crucially depends on 
whether those unemployed who are close to 20 years of age lengthen their unem-
ployment to qualify for vocational labour market training. Provided that voca-
tional LMT significantly improves employment prospects, it would be beneficial 
to wait in open unemployment to capture the positive gains of training. This be-
havioural change would result in an upward bias in evaluation estimates for two 
reasons. An average trainee would be of better quality than otherwise and an av-
erage control group member would have poorer incentives to find a job. If this 
were the case, one would expect the spells of unemployment to be longer among 
19-year-olds than among older age groups. It turns out that there are no strong 
indications of anticipation. Our own calculations show that the average spell of 
unemployment is 98 days among those whose unemployment started at the age 
of 19. This is considerably shorter than the average unemployment spell among 
those whose unemployment started at the age of 20 or 21 (112 days and 142 
days, respectively)1.

                                             
1 It has to be noticed that owing to data limitations age is measured at the last week of the year. Because 
of this, some individuals who are classified as being 20 years of age may have started their unemploy-
ment spell at the age of 19.  
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5. Results

5.1 Optimal timing of intervention 

Evaluation under the conditional independence assumption is carried out within 
the genetic matching framework developed by Diamond and Sekhon (2005)2.
Appendix A reports the balancing test for the treated and the controls.3 Paired t-
tests reveal that most of the covariates differ between the participants and the 
unbalanced control group. After matching, the two groups are extremely well 
balanced, the smallest p-value being 0.15. Many of the background variables are 
exactly balanced, as implied by p-values of 1.00. In addition to paired t-tests, the 
multivariate bootstrapped Kolmogorov-Smirnov test was employed to test for the 
equality of propensity score distributions. These distributions are also well in 
balance with a p-value of 0.954. All in all, the treated and the matched control 
group resemble each other very closely in terms of observables.

Appendix B presents figures of average treatment effect (ATT) estimates for the 
employment effects of vocational training programmes, together with their con-
fidence intervals. The results reveal some common features of vocational training 
courses started at the different stages of unemployment. The estimated effects are 
significantly negative at the beginning of the follow-up period and imply that job 
search is restrained by participation to some extent (lock-in effect). After five 
months the effects turn out to be positive and stay significantly positive for some 
time. This coexists with the average duration of vocational labour market train-
ing. In most cases, the effects tend to fade away at the end of the follow-up pe-
riod. This is consistent with the view that young persons also have other routes to 
gain skills required in the labour market that may take longer than vocational 
LMT. The average impact of vocational labour market training on subsequent 
employment is estimated as being some six percentage points.

                                             
2 The genetic matching procedure is carried out by using the R software and Matching package developed 
by Sekhon (2005). We use the approach proposed by Rubin (2001) (also employed by Sekhon (2005)) in 
which the linear predictor of the estimated propensity score is matched together with the covariates X 
once they have been adjusted to be uncorrelated with the linear predictor.  
3 Balance tests are reported for training programmes obtained during the third month in unemployment. 
Tests for other months are available upon request. The common support criteria are met by removing all 
observations whose propensity score is smaller than minimum or larger than maximum in the opposite 
group.
4 The results correspond to the nearest-neighbour genetic matching. Unreported results show that intro-
ducing more than one neighbour resulted in unsatisfactory balancing properties. The same applies to 
propensity score matching. In all of these cases the Kolmagorov-Smirnov test statistic turned out to be 
statistically significant with p-values of 0.00.  
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Interestingly, the timing of intervention seems to matter. Vocational labour mar-
ket training obtained at the second or third unemployment month increases par-
ticipants’ employment prospects only slightly, as is shown by only a few 
statistically significant treatment effect estimates. The employment effects turn 
out to be some two percentage points higher, on average, for training courses that 
are started during an unemployment spell of 4-6 months. For these courses the 
monthly employment effects remain significantly positive for most of the obser-
vation period. The employment effects are found to dampen once again if voca-
tional LMT is obtained at unemployment months 7-10.

If taken at face value, these results suggest that the effectiveness of vocational 
training in youth labour markets can be improved by the careful timing of train-
ing courses. In this particular case, the optimal timing happens to be very close to 
the average duration of unemployment that was 3 months in the 15-19 age group 
and 6 months in the 20-24 age group in 1998. At the same time, the results cast 
certain doubts on the 2005 reform, which introduced the obligation to offer 
young persons active measures within the first three months in unemployment. 
This finding is consistent with the view that deadweight loss (participants would 
get a job even without any training) is excessive at the early stages of young per-
sons’ unemployment. 

5.2 Sensitivity analysis for the role of unobserved heterogeneity 

So far the evaluation results are based on the conditional independence assump-
tion. To shed some light on the role of unobserved factors, we carried out re-
evaluations with two different instrumental variable methods. To recall, identifi-
cation is based on the legislative discontinuity in the probability of participation 
at the age of 20. This identification strategy requires that, after controlling for 
various explanatory variables, the underlying age effects are correctly specified 
in the participation and employment equations. To explore the age effects, we 
estimated the RDD model set up in equation (1) with non-parametric age effects 
within the generalized additive model framework, see Wood (2000). This re-
sulted in underlying age effects in which the estimated smoothness term is fairly 
close to a cubic polynomial (see the footnotes in Table 2). Unfortunately, non-
parametric specifications are not available for the causal-IV method. For this rea-
son, the sensitivity of other results is explored by experimenting with two differ-
ent specifications for age effects, viz. linear and cubic. 5

The evaluation results are reported in table 2. The estimated treatment effects 
relate to different points of the follow-up period (6, 12, 18, 24, 30, 36 and 42 
                                             
5 The results correspond to vocational LMT started during the fourth month of unemployment that re-
sulted in the largest treatment effects in matching estimations. All estimations are carried out using the R 
software. Non-parametric GAM estimations utilized the generalized cross-validation method in the mgcv 
package, see Wood (2001).  
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months after starting the training course). Columns 2-5 provide reduced form 
estimates (RedF) and OLS estimates that serve as a baseline. The fifth column 
reports the results of the RDD method in which the underlying age effect is non-
parametrically estimated. Columns 6-7 report the results of the causal-IV 
method.

Encouragingly, the instrumental variable turns out to be statistically significant 
and correctly signed in the first stage (participation) equation. Owing to the low 
incidence of vocational LMT among unemployed young persons, the estimated 
effect is small in absolute value, 0.3 – 0.4 percentage points. This would result in 
huge programme effects in WALD estimations, given that the difference in em-
ployment rates between the ages of 19 and 21 is well over ten percentage points. 
This finding points out two things. First, it is also essential to control age- and 
employment-related factors other than the mere underlying age-effect in second 
stage estimations. Second, the results of IV estimations have to be considered 
with more than usual care.

When it comes to the estimated employment effects of vocational LMT, OLS 
estimates turn out to be close to the matching results. All parameter estimates are 
within the standard errors reported in Figure B.3. Reduced form models show a 
significantly positive relation between the instrument and employment at the be-
ginning of the follow-up period. This effect turns out to be negative at the end of 
the estimation period. The results show no drastic changes in results between dif-
ferent specifications of the underlying age effects. 

IV estimations produce the familiar time path from previous estimations, i.e., the 
employment effects of vocational LMT are estimated as being largest just after 
training and dampen after that. The treatment effects of IV-estimations are, how-
ever, considerably smaller than the ones obtained by employing the conditional 
independence assumption. The results of the RDD specification show positive 
employment effects that are estimated as being some two percentage points, and 
statistically significant. Because of weights, the standard errors of causal-IV es-
timations become so large that none of the point estimates becomes statistically 
significant. The point estimates reveal that the causal-IV specification in which 
the underlying age-effects follow the cubic shape produces the largest employ-
ment effects among IV estimations. This specification implies a 5-8 percentage 
point improvement in the probability of employment during the follow-up period 
of 6-12 months after starting LMT, whereas, (deficient) linear age-effects in the 
causal-IV method produce smaller estimates. After the 18th month all IV-
estimations suggest that vocational LMT has zero employment effects.
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Table 2. Marginal effects for participation in training and employment probability 
at different stages of follow-up period 

 RedF RedF Ols Ols RDD Causal-
IV

Causal-
IV

Participa-
tion: 

       

Age over 20   0.003** 0.004** 0.003***   
       

Employ-
ment:

       

Month 6        
Participation 0.019*** 0.005 0.031 0.030 0.021*** 0.001 0.054 
Month 12        
Participation 0.031*** 0.019*  0.113*** 0.115*** 0.020*** 0.023 0.077 
Month 18        
Participation 0.014 -0.002 0.069* 0.066* 0.021*** -0.024 0.027 
Month 24        
Participation 0.004 -0.018 0.060 0.057 0.008 -0.046 0.017 
Month 30        
Participation -0.016* -0.030*** 0.026 0.023 0.013 -0.035 -0.036 
Month 36        
Participation -0.005 -0.016 0.067* 0.066* 0.006 0.007 -0.037 
Month 42        
Participation -0.030*** -0.048*** 0.045 0.043 0.005 0.005 -0.010 
Functional
form for age 

linear cubic linear cubic s(age) linear cubic 

Notes:  (i) Estimations utilize the same set of control variables that were employed in the matching frame-
work. The full set of results is available from the authors on request. (ii) Significance codes: *** = 0.01, 
** = 0.05, * = 0.10. (iii) Non-parametric part s(age) displays the estimated degrees of freedom, which is a 
generalization of the number of parameters in a standard regression model. Non-linearity in age increases 
when degrees of freedom increase. (iv) s(age) equals 3.67 for participation, 2.57 for month 6, 2.73 for 
month 12, 3.05 for month 18, 2.89 for month 24, 3.04 for month 30, 2.31 for month 36 and 3.45 for 
month 42.  

All in all, the instrumental variable results are smaller than the ones produced by 
the matching framework. This finding casts some doubts on the large employ-
ment effects produced by matching methods. There seem to be some unobserved 
factors that partially determine the participation in labour market training and are 
positively correlated with the probability of subsequent employment. The reason 
for this may be connected to the motivation of job-seekers or health-related is-
sues etc. This is not too surprising, given that the selection process includes in-
terviews in which an applicant’s motivation can be examined. Having said that, 
the qualitative conclusion according to which vocational labour market training 
may help unemployed young persons to gain employment cannot be completely 
rejected.

Another reason for differences between matching and IV methods may be con-
nected to varying programme effects. In a world with common programme ef-
fects IV and matching estimates identify the same parameter, in which case they 
are directly comparable with each other. On the other hand, in a world with vary-
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ing programme effects this is not necessarily the case. In this case the IV meth-
ods employed in this study identify the local average treatment effects (LATE) 
for individuals who would change their participation decision if there were no 
legislative restriction in participation (compliers). The results of the matching 
method might reflect some average programme effect across different age groups 
that may differ from the local one.  
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6. Conclusions

This study evaluates the impacts of vocational labour market training in youth 
labour markets. The study has several aims. First, the paper explores whether the 
labour administration should offer vocational LMT in the first place. Second, the 
time path of employment effects is revealed on monthly bases over an observa-
tion period of four years. 

Third, the timing of public sector interventions and its relation to the effective-
ness of training courses are examined. Fourth, the sensitivity of results is scruti-
nised by employing two different identifying assumptions, viz. conventional 
conditional independence and the discontinuity in the probability of participation 
owing to legislation according to which Finnish vocational training programmes 
are primarily allocated to individuals over 20 years of age.

According to the matching results, the employment effects of vocational training 
courses vary across the follow-up period. Because of the lock-in effect the esti-
mated effects turn out to be negative at the beginning of the follow-up period. 
After that, positive employment effects start to occur. At the end of the follow-up 
period the employment effects dampen. The optimal timing of a vocational LMT 
course is found to be somewhere between 4-6 months of unemployment. This 
finding is interesting in its own right, since it casts some doubts on the 2005 re-
form, according to which young, unemployed persons should be placed in active 
programmes within the first three months of unemployment. 

The matching results were scrutinised by experimenting with instrumental vari-
able estimations. These estimations imply that unobserved factors may bias the 
results upwards in the current context. Evaluations based on the selection-on-
observables assumption produce evaluation estimates according to which voca-
tional labour market training improves employment prospects by some 6 per-
centage points, on average. If unobservable factors are controlled, the positive 
impact that training has on employment is considerably lower, being somewhere 
below 3 percentage points, on average.  

Compared to previous studies reported in Kluve (2006), the results of this study 
settle on the positive tail of impact distribution. Kluve’s meta-analysis reports 
that vocational LMT has improved young persons’ employment prospects in two 
studies, has had zero effects in two studies and has had negative impacts in two 
studies. These findings imply that future work would gain some insight into the 
functioning of vocational LMT by examining why it seems to work in some 
countries but not in others. Given that we can halve the estimated programme 
effect by employing different identification assumptions, it is very likely that one 
part of the answer to the existing country differences is connected to evaluation 
methods. Uncertainties of this kind could be minimized by conducting a suitable 
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experimental design in several European countries to explore the efficiency dif-
ferences in vocational labour market training. 
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Appendix.

Appendix A. Balancing properties for the third unemployment month 

Variable Treated  
mean

Control group  
mean

Significance of  
differences (p-value) 

  Unmatched Matched Unmatched Matched 
Background characteristics      
Age 20.56 20.08 20.48 0.00 0.99 
Female 0.20 0.40 0.20 0.00 0.65 
Married 0.04 0.04 0.04 0.99 1.00 
Young child 0.07 0.05 0.07 0.18 1.00 
Lives with parents 0.56 0.55 0.56 0.72 1.00 
      
Education      
Basic 0.28 0.26 0.27 0.35 0.18 
A-level 0.13 0.26 0.13 0.00 0.31 
Secondary 0.59 0.48 0.60 0.00 0.31 
      
Travel-to-work area      
Uusimaa 0.19 0.20 0.20 0.54 0.35 
Oulu 0.01 0.03 0.01 0.00 1.00 
Tampere 0.06 0.06 0.06 0.90 1.00 
Häme  0.09 0.10 0.10 0.97 0.31 
Varsinais-Suomi 0.13 0.08 0.13 0.01 1.00 
Satakunta 0.05 0.05 0.05 0.97 1.00 
Kymi 0.04 0.07 0.03 0.00 0.70 
Savo 0.06 0.09 0.05 0.01 0.76 
Pohjois-Karjala 0.03 0.04 0.02 0.22 0.31 
Keski-Suomi 0.07 0.07 0.07 0.81 1.00 
Etelä-Pohjanmaa 0.06 0.04 0.06 0.08 1.00 
Pohjanmaa 0.10 0.05 0.10 0.00 0.31 
Pohjois-Suomi 0.11 0.12 0.10 0.59 0.08 
      
      
Unemployment started in     
January 0.09 0.08 0.09 0.63 0.15 
February 0.07 0.05 0.07 0.17 1.00 
March 0.15 0.09 0.15 0.00 1.00 
April 0.04 0.05 0.04 0.16 1.00 
June 0.04 0.10 0.04 0.00 1.00 
July 0.03 0.17 0.03 0.00 1.00 
August 0.05 0.07 0.04 0.02 0.31 
September 0.10 0.08 0.10 0.15 1.00 
October 0.22 0.09 0.21 0.00 0.31 
November 0.09 0.06 0.09 0.11 1.00 
December 0.03 0.04 0.03 0.02 1.00 
January 0.11 0.10 0.11 0.73 1.00 
      
Occupation      
Healthcare and social work 0.01 0.01 0.01 0.15 1.00 
Clerical 0.03 0.06 0.03 0.00 0.31 
Commercial 0.01 0.02 0.01 0.07 1.00 
Transport 0.01 0.01 0.01 0.31 1.00 
Industrial – engineering, elec-
trical, foundry, textile 0.40 0.23 0.40 0.00 1.00 
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Industrial – food, chemical, 
paper, other 0.05 0.04 0.05 0.36 0.47 
Services 0.11 0.11 0.11 0.87 0.56 
      
Labour market history     

Unemployment months 95-97 3.84 2.51 3.46 0.00 0.41 
Number of unemployment 
spells 1.82 1.22 1.73 

0.00 0.26 

Entrant  0.44 0.52 0.43 0.00 0.40 
      

Balancing test for all variables and their combinations    
Kolmagorov-Smirnov    0.00 0.95 
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Appendix B.  

Figure B.1. Average treatment effect (ATT) estimates for the employment effect of 
vocational training programmes obtained at unemployment month 2 
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Figure B.2. Average treatment effect (ATT) estimates for the employment effect of 
vocational training programmes obtained at unemployment month 3 

-0.20

-0.10

0.00

0.10

0.20

0.30

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

estimated impact -2*standard error +2*standard error



23

Figure B.3. Average treatment effect (ATT) estimates for the employment effect of 
vocational training programmes obtained at unemployment month 4 
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Figure B.4. Average treatment effect (ATT) estimates for the employment effect of 
vocational training programmes obtained at unemployment months 5-6 
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Figure B.5. Average treatment effect (ATT) estimates for the employment effect 
of vocational training programmes obtained at unemployment months 7-10 
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