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CHAPTER 2
INNOVATIONS IN GLOBAL ECONOMICS

2.1 EVALUATION OF WORK TRIAL PROGRAMS, VERIFICATION AND 
VALIDATION OF NATIONAL VOCATIONAL QUALIFICATION IN SLOVENIA

DURING THE GREAT RECESSION WITH PROPENSITY SCORE 
MATCHING APPROACH1

Introduction: The aim of this study is to evaluate some active labor market 
policy (ALMP) programs in Slovenia, namely two training programs: Verification 
and Validation of National Vocational Qualifications and Work Trials. The main 
question that should be answered by analyzing the efficiency of active labor market 
policy is whether ALMP measures reduce unemployment. Unemployment is the 
result of imbalances in the labor market, namely the differences between the supply 
of labor, which is determined by demographic and social trends, and demand for 
labor that stems from economic activity. The unemployment rate is, at least in the 
short term, determined by fluctuations in economic activity, since the labor supply 
is rather stable. ALMP measures that would effectively reduce unemployment 
should affect labor supply and/or demand.

In Slovenia as well as in other countries, ALMP programs have versatile designs 
and target groups, as revealed by many studies. Card, Kluve and Weber (2010) 
carried out a meta-analysis of individual empirical studies on the effectiveness of 
ALMP programs for the European Commission. The authors concluded that training 
programs are the most commonly used ALMP measure in the labor markets in 
Europe. Evaluation of their effectiveness gives mixed results. Estimates of treatment 
effects are in some cases negative and often insignificant or moderately positive. 
Still, there are several indications that training programs increase the probability of 
employment of the participants after completion, especially for participants with 
better prospects in the labor market, and for women. However, this pattern does not 
hold for all studies, because of the so-called "locking-in" effect when the job-seekers 
reduce their efforts to find work due to taking part in the ALMP measure. 

The rest of this study is structured as follows. Section 2 describes the data and 
variables used in the study. Section 3 summarizes the methodological approach of 
propensity score matching. In Section 4, the results of evaluating each of the two 
training programs are explained in detail. The implications of the empirical analysis 
are examined in the Section 5 conclusions.

Data: The data for the empirical investigation were obtained from the Employment
Service of Slovenia (ESS). The first database (called US) consists of all 

1 This study describes some of the results of project No. V5-1045 entitled "Evaluation of the largest 
programs of active labor market policy, including measures against economic and financial crisis". The 
project was funded by the Slovenian Research Agency, Ministry of Labor, Family and Social Affairs and 
Ministry of Economic Development and Technology
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unemployment periods that ended between 1 January 2007 and 31 December 2010, 
as well as all of the ongoing periods on 31 December 2010. For each of the 
unemployment periods, the start and end date and the variables gender, age, level of 
education, occupation and statistical region were made available. Because ESS is not 
allowed to disclose personal data about the unemployed, only a personal ID number 
was added to enable identification of repeated periods. 411,338 unemployment 
periods with positive durations are included in this database.

The second database stores data about ALMP program participants in Slovenia 
in the period from 2007 to 2010. This database is called AL. In addition to the 
variables from the US database, AL also contains information about the type of 
ALMP program attended by the individual, source of financing and success of the 
individual at completing the program. From the initial 189,924 periods, the ALMP 
program ended in 166,166 cases. Since the ALMP program classification changed 
in 2007, the study only considers the 158,546 periods according to this classification. 
ALMP programs were successfully completed in 122,492 cases. 

When estimating the logit models, the study used the following variables:
- Status is a dummy variable that, at any given point in time, takes the value 0 if 

the observed individual is unemployed, and 1 otherwise;
- Age is measured in years at the beginning of unemployment;
- Male is a dummy variable that identifies the male unemployed;
- The geographical dimension of individuals was captured with 4 dummy 

variables identifying groups of regions, namely RegionNE (north-eastern regions 
-eastern regions 

Zasavska, Spodnjeposavska in Jugovzhodna Slovenija); RegionCentral (regions 
Osrednjeslovenska and Gorenjska); and RegionSW (southwestern regions Notranjsko-

-
unemployment rates as well as geographically;

Following other authors, the study defined 4 dummy variables that represent 
different levels of education, namely PrimarySchool (unfinished or finished primary 
school); VocationalOrSecondary (self-explanatory); University (professional 
college degree or bachelor's degree); and Postgraduate (master's degree or and 
doctorate).

- The Standard Classification of Occupations divides occupations in Slovenia into
10 groups. The analysis used dummy variables for 4 aggregated groups of occupations,
namely ManagersAndExperts (Armed forces, legislators, senior officials and managers,
experts); TechniciansAndOfficials (technicians and associate professionals, officials);
ServiceAndCraft (service workers, vendors, skilled agricultural and fishery workers, 
craft and related trades workers); and IndustrialAndElementary (plant and machine 
operators, assemblers, elementary occupations);

The study also used a dummy variable FirstJob with a value of 1 for first-time 
job seekers and those returning to the labor market after at least two years of 
inactivity, and 0 otherwise. It is important to mention other variables that are often 
statistically significant in similar studies of other authors, for example health status, 
income, marital status and number of children. Unfortunately, the study was not able 
to obtain the data on these variables for Slovenia.
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Methodological approach: A statistical method of matching is used to measure 
effectiveness of a treatment in a population. A subset of non-treated individuals is called
the control group, whereas the set of treated individuals is called the experimental 
group (or treatment group). For applications of matching to the labor market, 
population is made up of all the unemployed in a given period of time, while the 
treatment group consists of all individuals participating in a specific ALMP program.

Performance of ALMP programs is typically measured with the average treatment
effect on the treated (ATT) that is defined in detail below. ATT simply put represents 
the difference between the expected probability of employment for the experimental 
group and the probability in the case that given individuals from experimental group 
would not have participated in ALMP. The second probability can only be 
approximately estimated. The first step involves logit or probit models with relevant 
explanatory variables to calculate the propensity for participation in the observed 
ALMP measure. In the second step, for each individual in the experimental group, 
one finds one or more persons in the control group with the same or at least a similar 
enough propensity for participation. With this subgroup of the control group the 
study estimated the probability needed for ATT. A more detailed description with 
equations is given below.

Formally, one can describe the matching approach in the following way (Stuart, 
2010; Murn et al, 2008). In population P, the study observed two binary variables, T
and Y. Variable T is assigned a value of 1 for the individual i (i.e. Ti = 1), if the 
individual receives treatment, and 0 otherwise. With Yi(Ti), the study can monitor the 
outcome for the treatment and control group. For example, Yi(1) is equal to 1 if 
individual i received treatment (i.e. participated in ALMP under observation) and 
became employed as a result. The outcome for each individual i can be written as a 
linear combination:

Yi(Ti) = TiYi(1) + (1 Ti)Yi(0). (1)

Given covariates X, the average treatment effect on the treated (ATT) is defined as

ATT = E(Y(1)|T=1, X) E(Y(0)|T=1, X). (2)

Propensity score for individual i is defined as the probability of receiving treatment
(i.e. attending ALMP program) given the observed covariates (Stuart, 2010):

ei(Xi) = P(Ti=1|Xi). (3)

As described by Stuart (2010), the most important property of propensity scores 
is that they are balancing scores. Namely at each value of the propensity score, the 
distribution of the covariates X is the same in the treatment and control groups. The 
most common model for propensity score estimation is logistic regression that was 
also used in the empirical analysis. With the help of propensity score, one can 
compute the propensity score distance between individuals i and j as

Dij = |ei - ej|, (4)

where ej is the propensity score for individual j.
Next, for each individual in the treatment group, the most similar individuals 
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(regarding the probability of receiving treatment as calculated by propensity score) 
from control group are selected with the help of nearest-neighbor matching methods. 
1:1 nearest neighbor selects the nearest individual in the control group for each 
individual in the treatment group. The study also applied k:1 matching (with k best 
matches for each individual). To avoid poor matches, the study followed the 
suggestion of Stuart (2010) and imposed a caliper. In this case, matches are only 
selected if they lie within the caliper.

The study also controlled for the ties (i.e. matches with the same distance). If 
several control observations match a treated observation, then the matched dataset 
includes all matches and the matches are weighted accordingly (Sekhon, 2011). 
Matching "with replacement" (where controls can be used for matches for several 
treated individuals) confers benefits when compared to matching "without replacement".
Namely, matching "with replacement" may decrease bias since controls that are 
close to many treated individuals can be selected more than once (Stuart, 2010).

Results: This section describes the empirical results for the two training programs
in Slovenia, viz. Verification and Validation of National Vocational Qualification 
and Work Trial.

The most important results of the calculations are the ATT values at the end of 
appropriate years and information on their statistical significance. ATT values are 
computed by matching methods, using a nearest neighbor algorithm, with 
replacement and ties. The procedure therefore takes into account all individuals from 
the control group that possess the same probability of inclusion into the program 
under observation. For most calculations the study used a caliper of 0.01 as suggested by 
many authors. The main text reports only basic indicators (ATT, standard error, t-
statistic and p-value). Results of the logit models are given in the Appendix. All 
models and variables passed the balancing assumption, according to the bootstrapped
p-values of the Kolmogorov Smirnov test. Detailed results can be obtained from the 
authors upon request. All calculations were performed with the R open source code 
software package Matching by Sekhon (2011).

When performing the calculations, the study examined inflow into unemployment
in one chosen basis year, as proposed by several authors (Fitzenberger and Speckesser,
2007; Lechner, Miquel and Wunsch, 2007; Leetmaa and Vork, 2004; Ramos, 
Surinach and Artis, 2009). Namely, individuals that became unemployed, e.g. in 2007,
cannot be directly compared to those that started unemployment in 2009 or 2010, 
since the situation in the labor market changed significantly in this period. Base year 
of inflow was chosen according to the number of participants of the observed ALMP 
program and the expected short-term or long-term effects. The base year can be 
changed, if only the desirable year had enough new ALMP program participants. 
Following Frederiksson and Johansson (2003), Fitzenberger and Speckesser (2007) 
and Leetmaa and Vork (2004), the study included a squared age variable and 
interaction between age and gender into the logit model. The variables are 
statistically significant in most cases. The study compared the results to models without
these variables and found that the inclusion had only a minimal impact on ATT.



74

Verification and Validation of National Vocational Qualifications
A short description of the Verification and Validation of National Vocational 

Qualifications program is given in Table 1.
Table 1

Description of the program (taken from the Catalogue
of Active Labor Market Policy Measures, ESS, 2010)

OBJECTIVE AND PURPOSE:
Activity enables participants to obtain a public document of national vocational qualification (NVQ) 
or certificate of basic vocational qualification (BVQ) that demonstrates acquired expertise and skills 
that are required to practice within the profession. Aim of the activity is to increase the employability 
of the unemployed, raise qualification levels and reduce structural imbalances in the labor market
IMPLEMENTATION: 
Certification of NVQ or BVQ by verifying expertise, skills and experience gained outside formal 
education, provide the participants state-approved documents (certificates) for NVQ or TLC, with 
whom the participants demonstrate competence to practice the profession. The activity is carried out 
on the basis of an employment plan
TARGET GROUP: unemployed
DURATION: usually up to one month

Source: created by author

Figure 1: distribution of the observed age of the program participants
Source: created by author

Figure 1 shows the distribution of the observed age of the program participants, 
it is clear that 25 to 50-years-olds are approximately equally represented and that 
there is a relatively large number of participants over 50. In the ALMP database, on 
the other hand, the age group from 27 to 32 is the most numerous, representing 26% 
of all enrollments. The majority of participants (1,230 persons) are enrolled in 
verification and certification of NVQ in 2010. Due to the shortness of the program, 
which lasts up to one month, the study examined only inflow to unemployment in 
2010 in the first stage. The experimental group consists of participants that enrolled 
and also completed the program in 2010, and that became unemployed in 2010 (386 
persons). The control group comprises inflow into unemployment in 2010 (i.e. those 
who started registered unemployment in 2010) that did not take part in ALMP 
(64,467 persons).
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ATT at the end of 2010 is 0.0438 and is marginally statistically significant (i.e. 
significant at the 10% level and insignificant at the 5% level). The results are 
presented in Table 2. By the end of 2010, 41.97% of the experimental group ended 
registered unemployment, whereas in the control group only 30.54% were not 
unemployed any more. After matching the share of selected from the control group 
that ended unemployment is equal to 37.59%, which is 4.38 percentage points lower 
than for the experimental group.

Table 2
ATT values (for unemployment inflow and enrollment in ALMP in 2010)

Indicators At the end of 2010

ATT 0.0438
AI SE 0.0253

t-stat 1.7314
p-value 0.0834

Source: calculated by author
Note: AI SE denotes standard errors proposed by Abadie and Imbens (2006)

In the second stage, the study examined the effect for a further experimental 
group of participants that enrolled and completed the program in 2010, but became 
unemployed in 2009 (729 persons). The control group consists of those who started 
unemployment in 2009 and were unemployed for at least a year (so that they were 
definitely unemployed in 2010 when the experimental group started the verification 
and validation of NVQ) and that did not take part in any ALPM program (18.659 
persons). With these assumptions, ATT is higher (0.1938) and statistically significantly
different from 0 even at the 1% significance level (Table 3). By the end of 2010, 
44.44% of the experimental group, 26.34% of the control group and 25.06% of the 
control group after matching ended unemployment. This program is more efficient 
for the participants that became unemployed in 2009 and were thus unemployed for 
a longer period of time.

Table 3
ATT values (for unemployment inflow in 2009 and enrollment in ALMP in 2010)
Indicators At the end of 2010

ATT 0.1938
AI SE 0.01949
t-stat 9.9441
p-value 0.0000

Source: calculated by author

Work Trial: Work trial programs are described in Table 4.
Most of the work tests in the database last from half a month to a maximum of 

one month. Due to the shortness of the program and according to the number of new 
enrollments in given years, the study examined work tests in the year 2010, when 
the majority of participants enrolled. Out of 6,261 work test participants in 2010, 
3,431 became unemployed in 2010. From these the study selected 3,091 individuals 
that completed the program by the end of 2010. The control group comprises 64,467 
unemployed persons that started registered unemployment in 2010 and did not 
participate in any ALMP program.
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Table 4
Description of the program (taken from the Catalogue of Active Labor Market

Policy Measures, ESS, 2010)
OBJECTIVE AND PURPOSE:
The aim of this program is to obtain work experience at specific work tasks. The purpose of 
participation in these activities is to enable the unemployed to test their knowledge, skills, and work 
habits prior to employment
IMPLEMENTATION:
Work test is carried out on the basis of employment plan at the selected program providers at a specific 
workplace, directly at the employer or institution for vocational training.\

OPERATIONAL CONTRACTORS
External contractors, which can be legal or physical persons registered to do business in the Republic 
of Slovenia, who provide an adequate training program, and during the training provide adequate 
professional guidance
TARGET GROUP: unemployed 
DURATION: usually up to one month

Table 5
ATT values

At the end of 2010
ATT 0.2353

AI SE 0.0092
t-stat 25.56

p-value 0.0000
Source: calculated by author
Note: AI SE denotes standard errors proposed by Abadie and Imbens (2006)

As can be seen from Table 5, ATT is positive and significantly different from zero.
By the end of 2010, 63.08% of the experimental group ended registered unemployment.
From those that were selected from the control group in the matching process, on the 
other hand, only 39.55% exited from unemployment. The difference is equal to ATT 
(23.53%).

Conclusions: The analysis reveals mixed results for different training programs, 
from insignificant to positive. Other authors obtained similar results, but it has to be 
emphasized that for eastern and transition countries, the effects seem to be more 
encouraging. In a study on Serbian data, Bonin and Rinne (2006) noted that training 
reduces unemployment by 7%. Similar results were obtained by Walsh et al. (2001) 
for Bulgaria and by O'Leary (1998) for Hungary. Training programs are effective in 
areas with high unemployment, as shown by Dmitrijeva and Hazans (2007) for 
Latvia in the period between 1998 and 2003 and by Kupets (2000) for Ukraine.

In this study, Verification and Validation of National Vocational Qualifications 
and Work Trials exhibit positive ATT already in the short run. For the Workplace 
Training Programs, on the other hand, short-term results are often insignificant or 
negative, as in studies by Lechner, Miquel and Ruth (2005; 2007) that revealed 
negative short term impact for training programs in Germany with positive effects 
occurring after 3 to 4 years from completion, depending on the length of training. It 
would therefore be advisable to evaluate the effectiveness of workplace training for 
Slovenia also in a longer horizon to test for long-term effects.
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APPENDIX
Appendix A1: Logit model for verification and validation of national vocational 
qualifications (for unemployment inflow and enrollment in ALMP in 2010)

Appendix A2: Logit model for verification and validation of national vocational 
qualifications (for unemployment inflow in 2009 and enrollment in ALMP in 2010)
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Appendix A3: Logit model for work test


