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Executive summary

The aim of this study is to estimate the impact of apprenticeship participation on the labour market inser-

tion of youth in Spain. The potential benefits of apprenticeships for the school-to-work transition of youth are 

recognised by policy makers throughout Europe, but there is a shortage of evidence about the causal links 

between apprenticeship participation and the improvements in the labour market outcomes of entrants. In 

the case of Spain, this type of evidence is key. The youth labour market is plagued by structural problems 

and the inflow of early school leavers and high-school dropouts remains high by international standards. A 

well-functioning apprenticeship system might alleviate these problems, but the available data show that ap-

prenticeships still play a somewhat marginal role as entry-level jobs despite recent attempts to improve their 

attractiveness for potential participants.

APPRENTICESHIP CONTRACTS

Spain’s apprenticeship system has a long tradition. Its basic pillars are similar to the UK system of appren-

ticeships. The apprentices are employees of private firms and their contract (contrato para la formación y el 

aprendizaje) includes a training plan that needs to be approved by the Public Employment Services. Access 

to apprenticeship contracts is restricted to youth below twenty-five without completed vocational or tertiary 

education. The apprenticeships may last anywhere between one and three years. The law stipulates a lower 

bound for the number of training hours that is decreasing with the duration of the apprenticeship from 25% 

of the total hours in the first year to 15% in the third year. Depending on their prior educational attainments, 

the participants may use this time to work towards a degree in vocational education or a professional certifi-

cate. Finally, the participating employers receive a training subsidy that is financed out of the revenues from a 

national training levy. 

RESEARCH DESIGN

Our empirical analysis exploits a rich dataset with longitudinal social security records for over half a million 

eligible individuals who entered the Spanish labour market between 2000 and 2015. To obtain a reliable esti-

mate of the impact of apprenticeship participation that is not contaminated by differences in initial conditions, 

we compare the employment outcomes of two groups of entrants: a treatment group composed of individuals 

who started their working careers with an apprenticeship contract and a control group composed of similar in-

dividuals who started their careers with a regular contract. Our multi-state discrete-time duration model allows 

us to follow the labour market transitions of each of these individuals for a maximum period of seven years. 

Following standard practice, the expressions for the hazard rates include controls for differences in observable 

characteristics of the individuals in the two groups as well as time-invariant unobserved heterogeneity. Finally, 

the model includes a selection equation to deal with the problem of “selection into treatment”. To simplify the 

model, the choice of initial contract is only allowed to depend on a range of observable individual characteristics.
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SUMMARY OF THE FINDINGS

Our key finding shows that long-term apprenticeships significantly improve the access to permanent employ-

ment irrespective of the entrants’ prior education attainment. In particular, at the end of the second and third 

year, we observe strong peaks in the monthly transition rate from apprenticeship contracts to permanent 

contracts. These transition rates reach levels in the range between 25 to 35%, compared to rates close to 1% 

for temporary contracts of the same length. The cumulative effects are equally large. Around 80% of the indi-

viduals who start their careers with a three-year apprenticeship contract find a permanent job within their first 

seven years of labour market experience, compared to 40% of those who start their careers with a temporary 

contract of the same duration. 

Nonetheless, our analysis also highlights important challenges. First, despite the substantial gains from 

long-term apprenticeships, the vast majority of apprenticeships are short-term positions which produce no 

significant improvements compared to temporary contracts of similar length. Second, the gains from ap-

prenticeship participation are realised at the end of the training period. By contrast, we do not find significant 

differences in the access to permanent employment in the post-treatment period, nor do we find an unam-

biguously positive impact of apprenticeship participation on the exit rate from unemployment. These marked 

differences between the instant (at the end of the first spell) and the post-treatment effects (at the end of 

subsequent spells) raise some concerns about the transferability of the skills acquired during an apprentice-

ship. Last but not least, despite the large stock of potential beneficiaries, apprenticeship contracts make up 

only a tiny fraction of the contracts signed in Spain. The Spanish authorities managed to boost the creation of 

apprenticeship contracts through a temporary derogation of the prerequisite of certified training. However, 

such derogations may erode the quality of training. Moreover, the number of apprenticeship contracts shrank 

to its lowest levels in years when the obligation of certified training was reinstated in 2016. Any future reform 

should address these issues and strive to transform apprenticeships into the dominant entry-level position of 

unqualified youth. 

Finally, in an extension we show that the temporary rise in the age limit from twenty-five to thirty years in-

troduced in 2012 did not produce a significant improvement in the job finding rate of the affected individuals.

POLICY RECOMMENDATIONS

1. Future reforms should make it more attractive to create long-term apprenticeships and should strive to 

turn apprenticeships into the default entry-level position of unqualified youth.

2. The design of a more flexible regulation of apprenticeship contracts may boost the creation of appren-

ticeship positions, but the authorities should avoid measures that erode the quality of training. Priority 

should be placed on measures that provide more flexibility to adapt the training programme to the 

needs of the apprentices and the changing demands of employers.

3. With respect to the needs of apprentices, the authorities should pay particular attention to the inter-

ests of the most vulnerable groups. After the latest reforms, high-school dropouts face more difficulties 

to return to complete compulsory education. Moreover, the existing regulation makes it unnecessary 

difficult to design long-term training programmes for this group as the apprenticeship contract may 

only specify training objectives for which the individual is qualified at the start of the contract.

4. With respect to the needs of firms, it is vital to achieve a swift adaptation of the catalogue of training 

options (fichero de especialidades formativas). The digital revolution and the impact of globalisation lead 
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to rapid changes in the structure of occupations and the skill demand of firms. The sup-

ply of training opportunities should quickly adapt to these changes.

5. The authorities should carefully revise the system of economic incentives. There are 

good motives to subsidise the transformation of apprenticeship contracts in permanent 

contracts, but more generous contributions to the cost of training may achieve the same 

effect and generate smaller deadweight costs. Similarly, in the case of the proposed wage 

supplement for apprentices, it is important to ensure that the duration of the supple-

ment coincides with that of the training programme to avoid premature abandonments.

6. Until 2016 the Youth Guarantee provided a financial compensation for additional training 

activities beyond the legally established minimum levels. It may be worthwhile to perform 

an experiment to verify whether this measure effectively promotes more intensive train-

ing programmes and better labour market outcomes.

7. Under the current rules, students may find it attractive to abandon the education system 

to take up a paid apprenticeship rather than to complete a degree in vocational educa-

tion. The future regulation of apprenticeships and dual vocational education should 

eliminate this incentive and clearly distinguish the role of the two systems. Apprentice-

ship contracts should provide a flexible format to provide occupation-relevant skills to 

unqualified school leavers. Dual vocational education, on the contrary, should serve to 

provide high-quality training at the upper-secondary and tertiary level.

8. Given the modest numbers of apprenticeship contracts, the authorities should step up 

their effort to further reduce the inflow of early school leavers and high-school drop-

outs. The rapid extension of pre-vocational tracks may prove to be useful tool but efforts 

should be made to avoid that the participants drop out of the education system upon 

completion of the pre-vocational tracks.
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1. Introduction

November 2017 marked the fifth anniversary of the introduction of dual vocational education in Spain. Unlike 

most countries, Spain has opted for a system with two separate pillars. One that is rooted in the education 

system and a one that is part of the system of occupational training. This second pillar, which shows strong 

similarities with the UK system of apprenticeships, is the object of this study. 1

The apprenticeship system has a long tradition in Spain. Its objective is to offer low-educated youth with-

out completed vocational or tertiary education an opportunity to acquire occupation-relevant skills through a 

combination of work experience and formal training. The participants sign a training contract called contrato 

para la formación y el aprendizaje (henceforth apprenticeship contract) with a private employer that includes 

a training calendar that has to be approved by the Public Employment Services. Under the current rules, an 

apprenticeship contract may last between one to three years and depending on their prior educational attain-

ment, participants may either opt for a degree in vocational education or a professional certificate (certificado 

de profesionalidad). 

Apprenticeships are receiving a growing interest from policy makers around Europe. They are considered 

to be a tool to improve the school-to-work transition of youth and to offer a second chance to young persons 

who abandoned the education system without the necessary credentials to build up a stable professional ca-

reer. However, experts also voice concerns regarding the quality of apprenticeship training outside the educa-

tion system.

The aim of this report is to assess the impact of apprenticeship participation on the labour market insertion 

of youth in Spain. Our empirical analysis uses longitudinal administrative records of over half a million eligible 

individuals who entered the labour market between 2000 and 2015. To obtain a reliable estimate of the im-

pact of apprenticeships, we compare two groups of entrants:  a treatment group composed of individuals who 

started their working careers with an apprenticeship contract and a control group composed of similar indi-

viduals who started their career with a regular employment contract. We follow each individual for a maximum 

period of seven years and we use advanced statistical techniques to control for differences in observable and 

unobservable characteristics between the individuals in both groups. Such controls are essential to minimise 

the risk of a selection bias. Apprenticeship participation is a voluntary choice and these contracts may attract a 

different type of entrant than regular temporary contracts.

A careful analysis of the gains associated with apprenticeship participation is useful for several reasons. 

Despite their growing relevance, relatively little is known about the impact of apprenticeships on participating 

firms and workers. The international evidence mostly refers to countries with a long tradition in dual voca-

tional education such as Germany where dual vocational education is part of the system of formal educa-

tion. Moreover, recent reviews of the available evidence point at a shortage of studies that move beyond a 

descriptive analysis and intend to estimate the causal impact of apprenticeship participation (e.g. European 

Commission, 2013). In the Spanish context, this type of research is key. The youth labour market is plagued by 

1    In a companion paper, we analyse the impact of the dual vocational education on the labour market insertion of youth in the region of 
Madrid.
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structural problems and the inflow of high-school dropouts and early school leavers remains high by interna-

tional standards despite the improvements in recent years. 2 This situation calls for effective policies to provide 

occupation-relevant skills to the large number of unqualified entrants. Yet, according to the available data, 

apprenticeship contracts still play a rather marginal role in Spain.

The Spanish authorities recognise the problem. The regulation of apprenticeship contracts has been 

reformed on two occasions since 2011 and the negotiations about a third reform are underway. One of our 

objectives is to shed light on the impact of these recent reforms and to identify guidelines for the future regu-

lation of apprenticeship contracts in Spain. As we will argue below, the prime challenge is to strike a balance 

between the demand for flexibility on part of employers and the need to safeguard the quality of training.

The first part of the report offers relevant background information. This includes a discussion of the regula-

tory setup, summary statistics on the use of apprenticeship contracts and an overview of the available econo-

metric evidence. Our discussion of the regulatory setup emphasises two measures introduced as part of the 

labour market reform of 2012. The first one is the temporary increase in the age limit from 25 to 30 years. 

This measure will be in place until the unemployment rate drops below 15% and seeks to offer a solution to 

the older unqualified youth who abandoned the education system during the pre-crisis boom. The second 

measure consists of a transitory derogation of the prerequisite of certified training. This derogation was meant 

to be in place for one year, but it was renewed on several occasions until December 2015. The joint effect of 

these measures was an explosion in the number of apprenticeship contracts in the period between 2012 and 

2015, followed by a collapse in 2016 to the lowest level in decades. We will not be able to identify the separate 

effects of the 2012 reform and the above-mentioned derogation, but we will be able to study the impact of the 

length of apprenticeships on the posterior labour market outcomes. Moreover, the extension of the age limit 

can be exploited to analyse the impact of apprenticeships on the cohort of workers that was affected by this 

measure.

In the rest of the report, we provide an exhaustive discussion of our empirical results. Our analysis builds 

on earlier work by Troncoso-Ponce 3, who constructed a multi-state duration model to analyse the impact of 

apprenticeship contracts. We use a similar approach, but we extend his work in numerous directions. First of 

all, rather than using a “timing of events” approach to model the endogenous timing of apprenticeship partici-

pation, we restrict the treatment group to individuals who start their working career with an apprenticeship 

contract. Secondly, our empirical approach makes a distinction between the instant benefits of apprenticeship 

participation and the posterior impact in subsequent spells of employment or unemployment. This distinction 

turns out to be crucial because it allows us to separately identify the improved access to permanent employ-

ment at the end of the first contract, mostly through an internal promotion, and in later employment spells at 

other firms. Thirdly, our sample period spans the entire crisis and part of the recovery while the sample period 

in Troncoso-Ponce ends in 2009. Last but not least, we offer two novel extensions.

In the first extension we estimate the impact of apprenticeship participation on the time it takes entrants to 

obtain their first permanent jobs. This novel approach differs substantially from our baseline multi-state dura-

tion model as it analyses the entire trajectory of entrants until their first permanent job. By contrast, in our 

baseline model we analyse singular transitions between employment and unemployment. Finally, to round off 

our analysis, we provide a preliminary evaluation of the 2012 reform. The question we address in this exten-

2    Dolado et al. (2013) provides an in-depth analysis of the determinants of youth unemployment in Spain.
3    Troncoso-Ponce (2016)
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sion is whether the rise in the age limit improved the overall job finding rate of the individuals who became 

eligible to an apprenticeship contract after the reform.

We obtain a number of important insights. Our key finding shows that long-term apprenticeships signifi-

cantly improve the access to permanent employment irrespective of the entrants’ prior education attainment. 

In particular, at the end of the second and third year we observe strong peaks in the monthly transition rate 

from apprenticeship contracts to permanent contracts. These transition rates reach levels in the range be-

tween 25 to 35%, compared to rates close to 1% for temporary contracts of the same length. The cumulative 

differences are equally large. Around 80% of the individuals who start their careers with a three-year appren-

ticeship contract find a permanent job within the first seven years of labour market experience, compared to 

40% of those who start their careers with a temporary contract of the same duration. It is important to stress 

that this difference is entirely explained by promotions at the end of the apprenticeship contract. For the post-

treatment period we do not find significant differences in the transition rates to permanent employment for 

individuals in the treatment and control groups once we control for the length of the initial contract.

Furthermore, besides the improved access to permanent employment, long-term apprenticeship contracts 

offer additional gains in the form of higher exit rates from unemployment and lower exit rates from employ-

ment. Long-term apprenticeship contracts therefore produce an unambiguous improvement in the posterior 

labour market outcomes of participants. Unfortunately, however, only very few apprenticeship contracts last 

more than two years. The vast majority of apprenticeship contracts lasts up to twelve months and according to 

our results these contracts do not lead to significant improvements in the posterior labour market outcomes 

of the apprentices. Any future change in the regulation of apprenticeship contracts should therefore stimulate 

the use of long-term apprenticeship contracts.
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THE STRUCTURE OF SPAIN’S 
SECONDARY EDUCATIONBOX 1

Spain’s system of secondary education includes four years of compulsory lower-secon-
dary education (Educación Secundaria Obligatoria henceforth ESO) followed by two years 
of voluntary upper-level secondary education.

Compulsory secondary education is offered for free in public schools. The regular 
age of the students ranges from 12 to 16, but students are allowed to prolong their 
inscription on a voluntary basis until the age of 18.

Until the academic year 2014-2015, all students followed a common curriculum until 
the end of the fourth grade. The Education Law of 2013 (Ley Orgánica para la Mejora 

de la Calidad Educativa, henceforth LOMCE) has introduced a mild form of tracking at 
the age of 15. Nowadays, compulsory education is divided in two cycles. A first cycle, 
common to all students, that comprises the first three years of ESO and a second cycle 
of one year in which students can choose between a pre-academic track or a pre-vo-
cational track. The two tracks offer different courses of mathematics and students are 
allowed to choose two courses out of a menu of optional courses that is specific to the 
chosen track. The rest of the four-year programme is common to both tracks.

Upon graduation, the students obtain the title of Graduado Escolar. This title grants 
access to high school (Bachillerato) and to medium-level vocational education (Forma-

ción Profesional de grado medio), both with a planned duration of two years.
The LOMCE also introduced a new route for the students who fail to complete ESO. 

Since the academic year 2014-2015, students aged 15 to 17 who have completed the 
first cycle of compulsory education may enrol in a two-year programme of formal pre-
vocational education, called Formación Profesional Básica, upon recommendation of the 
school’s teachers. Occasionally, students are also allowed to enter this programme at 
the end of the fourth year of ESO. Formal pre-vocational education replaced the exis-
ting the so-called Programas de Cualificación Profesional Inicial (PCPI). The main differen-
ce is that graduates from Formación Profesional Básica have access to medium-level voca-
tional education while PCPI prepared students for a professional certificate of level 1. In 
other words, pre-vocational education reconnects high-school dropouts to the system 
of formal education, while PCPI belonged to the system of occupational training. Finally, 
high-school dropouts older than 17 may enter medium-level vocational education if 
they pass an official entry exam.

Any young person who completes medium-level vocational education is excluded 
from apprenticeship participation. The same is true for university graduates.
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2. The regulation of  
apprenticeship contracts

Apprenticeship contracts were reintroduced in 1993 under the name of contrato de aprendizaje.4 With a few 

exceptions, they are targeted at youth who do not qualify for a traineeship (contrato de prácticas) because they 

lack a university degree or completed vocational training. The various pathways into apprenticeships are sum-

marised in Box 1 which describes the structure of secondary education in Spain.

In recent years, the Spanish authorities have reformed the regulation of apprenticeship contracts on two 

occasions. The first reform strengthened the training requirements and the protection of apprentices. By 

contrast, the second reform aimed to make apprenticeship contracts more attractive to firms through a com-

bination of more flexible rules, lower minimum standards for the training activities and generous economic 

incentives. Furthermore, this second reform introduced a temporary increase in the age limit to 30. Below we 

provide a summary of the main changes in the regulation of apprenticeship contracts since the start of the 

crisis.

2.1 BASIC REGULATION

Apprenticeship contracts were originally conceived as a temporary contract with limited access to social se-

curity provisions and a duration between six months and three years. The regulation stipulates rules for the 

minimum number of hours of training and the training goals. Originally, the minimum dedication to training 

activities was set at 15% of the hours of a full-time position. Furthermore, high-school dropouts who partici-

pated in an apprenticeship were obliged to obtain their high-school diploma (Educación Secundaria Obligatoria, 

henceforth ESO). For all other apprentices, the contract should permit the apprentice “to acquire the techni-

cal knowledge and the experience necessary for a qualified job”. The training programme has to be specified 

in an Annex to the contract and has to be approved by the Public Employment Services (PES). In addition, the 

apprentice has to be assigned to a tutor who acts as a liaison between the firm and the chosen training centre. 

The firms receive a financial contribution to cover the cost of the tutor and the training program. Finally, the 

remuneration of apprentices is freely determined in collective agreements subject to a legal minimum. In 

1993, this legal minimum was set at, respectively, 70, 80 and 90% of the statutory minimum wage during the 

first, second and third year of the contract. Nowadays, firms are simply required to pay apprentices at least the 

minimum wage for the hours devoted to regular work activities. In other words, if the apprentice devotes 15% 

of the time to training, the firm has to pay the apprentice at least 85% of the statutory minimum wage.

Despite the large numbers of low-educated labour market entrants (see Section 3), apprenticeship con-

tracts have long played a somewhat marginal role in Spain. In an attempt to promote their use, the Spanish 

authorities have reformed the regulation of apprenticeship contracts on two occasions during the crisis. The 

4    Real Decreto-Ley 18/1993 established the legal framework for apprenticeships, while the detailed regulation was specified in Real Decre-
to 2317/1993. Apprenticeship contracts are widely considered to be the successor of the training contracts (contrato para la formación), 
regulated by Real Decreto 1992/1984. These contracts, which had fallen in disuse in the early nineties, were restricted to youth under 20 
years of age.
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first reform, adopted in August 20115, changed the name of the contract to contrato para la formación y el 

aprendizaje. The reform strengthened the rights of the apprentices and changed the regulation of the train-

ing activities. For high-school dropouts, the reform removed the obligation to devote the training activities to 

complete mandatory secondary education. Furthermore, as the name suggests, the reform introduced a legal 

obligation for certified training programs. Depending on the prior educational attainment of the apprentice, 

the options include an official degree in vocational training at the intermediate or high level or a professional 

certificate (issued by the labour authorities) at the first, second or third level.6 Finally, all training activities 

should take place in certified training centres.

Besides these changes, the 2011 reform sat new rules for the duration of apprenticeships and entitled ap-

prentices to the same level of social protection as regular employees. Last but not least, the reform introduced 

temporary social security rebates of up to 100% for the entire duration of the contract. On top of that, employ-

ers are entitled to further social security rebates during a maximum period of three years if the apprenticeship 

contract is converted into a permanent contract. The details of the changes are summarised in Table A.1 (see 

Appendix). The same table also describe the regulation that is in place since the second reform of 2012.7

This reform, which was adopted only a few months after the first reform following a change of government, 

relaxed many of the restrictions introduced by the previous reform. While the 2011 reform suppressed the 

possibility of contract renewals, the second reform reintroduced the option of renewals during a maximum pe-

riod of three years. Moreover, the reform relaxed the rules for the concatenation of apprenticeship contracts. 

Under the current rules, the same person may be hired on more than one apprenticeship contract by differ-

ent employers, provided that the training activities entitle the person to a different degree or certificate. In 

addition, the 2012 reform lowered the minimum requirements for the hours devoted to training and explicitly 

mentions the option of workplace training. The latter may be offered by employers with appropriately certified 

training facilities. Furthermore, the existing regulation no longer refers to the possibility to offer unqualified 

apprentices the option to complete mandatory education. For high school drop-outs professional certificates 

are thus the only recognised training objective although completion of mandatory education may still figure 

among the complementary activities. Finally, the 2012 reform transformed the social security rebates and the 

economic incentives8 for the retention of apprentices from temporary into permanent measures.

Finally, as mentioned earlier, the 2012 reforms also included two important transitory measures. The first 

measure9 suppressed the obligation of certified training. This measure was scheduled to end in February 

2013, but was subsequently prolonged on two occasions until the end of December 2015.10 Hence, the legal 

obligation of formal certified training was not enforced until the start of 2016. In the next section we show 

that the end of the exemption coincided with a steep drop in the number of apprenticeship contracts. The 

5    Real Decreto-Ley 10/2011, August 26.
6    Beyond these options, apprentices are also allowed to study a subset of the modules required to obtain any of these official degrees or 
certificates. In addition, besides the certified training activities, the training plan may include complementary training activities (fomación 
complementaria) that are not a prerequisite to achieve the stated goal of the apprenticeship contract. The inclusion of complementary 
training activities is subject to prior approval by the Public Employment Services and is restricted to training activities that are included in the 
so-called Fichero de especialidades formativas and that are offered by certified training centers.
7    The main changes were introduced as part of the 2012 labour market reform (Ley 3/2012 of July 7), while the regulatory development 
was completed in Royal Decree 1529/2012. This Decree formally created the legal basis of dual vocational training and specified the two 
pillars of the system, one belonging to the formal education system and one belonging to the system of occupational training.
8    Under the 2011 reform, firms were eligible to social security rebates if and only if the apprenticeship contract led to a net-increase in the 
staff of the firm. The 2012 reform suppressed this prerequisite.
9    Transitional provision eight (disposición transitoria octava), subsections 1 and 2.
10    Royal Decree-Law 16/2014 prolonged the derogation until 31 of July 2015 and created the legal basis for the second extension the end 
of 2015 by means of ministerial order ESS/1249/2015.
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exemption was introduced to allow the authorities to prepare a regulation for distance learning through online 

courses (tele-formación) which was eventually introduced in 2016.

The second measure11 raised the age limit for apprentices from 25 to 30 years. This measure will be in 

place until the unemployment rate falls below the level of 15%. The increase in the age limit was motivated by 

the strong rise in the number of low-educated NEET in the age bracket between 25 and 30. And for the pur-

poses of this report, it offers a unique opportunity to evaluate the impact of training contracts on the labour 

market insertion of young workers as this collective previously could not sign an apprenticeship contract.12

2.2 FUNDING OF TRAINING COSTS

As mentioned earlier, firms are entitled to a financial compensation for the costs associated with the training 

of apprentices. The financial compensation covers the tuition fees and offers a contribution to finance the sal-

aries of tutors. In both cases, the Ministry establishes hourly rates.13 Firms can deduce this compensation from 

the mandatory training levy imposed on all firms (cuota de formación), which amounts to 0.7% of the wage bill.

The maximum amount firms may claim for tuition is equal to the product of the hourly rate and the mini-

mum hours of training stipulated by law, corresponding to 25% of the maximum working day in the first year 

of the contract and 15% in subsequent years (see Table A.1). The youth guarantee temporarily raised these 

limits to 50, 25 and 25%, respectively, for eligible youth, but this additional training subsidy was ended in June 

2016. Instead, the government has recently announced the introduction of a wage supplement of 430 euros 

to be paid to apprentices during for a period of up to 18 months.

The above discussion illustrates the frequent and, at times, contradictory changes in the regulation of 

apprenticeship contracts in Spain. The authorities have moved back and forth between rather flexible and 

permissive rules to promote the creation of apprenticeship positions and more stringent rules aimed at safe-

guarding the quality of training. In addition, the authorities have progressively increased the generosity of the 

economic incentives. The analysis in the next sections purports to quantify the effects of these policy changes.

11    Transitional provision nine (disposición transitoria novena).
12    There are some exceptions. For example, the age limit does not apply to disabled workers.
13    The current rate for distance learning is set at 5 euros per hour while firms are entitled to a compensation of 8 euros per hour for regular 
courses. Small firms with less than five employees can claim an additional 80 euros per apprentice per month for tutorial activities. (Ministe-
rial order ESS/2518/2013).
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3. Summary statistics 

In this section we offer summary statistics of the inflow of low-educated entrants and their limited access to 

employment, training opportunities and apprenticeship contracts. 

3.1 THE COMPARATIVELY LARGE INFLOW OF UNQUALIFIED YOUTH

The large inflow of low-educated entrants is a structural problem. A standard way to measure the magnitude 

of the problem is by means of the share of early school leavers.14 This indicator is defined as the percentage 

of the population aged 18-24 with at most lower-secondary education and who are not engaged in formal 

or non-formal education and training. Figure 1 illustrates the recent evolution of this indicator along with the 

share of high-school dropouts, i.e. the early school leavers who did not even complete mandatory lower-sec-

ondary education (Educación Secundaria Obligatoria, henceforth ESO).

Before the start of the recent crisis, Spain was leading the ranking of the EU Member States with the high-

est share of early school leavers. The Spanish share of approximately 30% more than doubled the EU aver-

age, and nearly half of the early school leavers were high-school dropouts. Since then, Spain’s figures have 

improved considerably. Between 2008 and 2009, the share of early school leavers has dropped by more than 

13 percentage points to its current level of 17.5%. Spain is therefore close to meeting its Europe2020 target of 

15%. In parallel, we also observe a considerable reduction in the share of high-school dropouts, but Spain still 

struggles with a large stock of unqualified youth.

Figure 1. Dropouts and early school leavers, 2005-2017 (%)

Note: Own elaboration with data from the Spanish Labour Force Survey (EPA). The share of early school leavers is the share of youth 
aged 18-24 who have completed at most lower-level secondary education and who are not participating in education or training. 
Similarly, the share of dropouts refers to early school leavers without completed lower-secondary education. The Figure reports data 
corresponding to the first quarter of each year.

14    The official Eurostat terminology is early leavers from education and training and includes both formal and non-formal education and 
training.
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The early school leavers are the main target group for apprenticeship contracts. To provide an estimate of 

the total number of potential beneficiaries, Table 1 reports the number of eligible youth below 30 and their 

distribution by age, educational attainment and NEET status. The category labelled “total” includes all youth 

who are no longer enrolled in formal education or training (educación reglada), while NEET refers to youth who 

are neither employed nor engaged in formal or non-formal education or training.

Table 1. Potential beneficiaries of apprenticeship contracts  
by age, level of education and NEET status

16-24 25-29
2007 2017 2007 2017

Total NEET Total NEET Total NEET Total NEET

Primary 384,356 135,892 139,893 96,47 284,765 87,947 171,459 87,628

Lower secondary 1,215,859 276,795 652,991 270,328 944,307 196,606 615,373 227399

Upper-secondary 396,117 66,661 246,269 52,027 532,192 82,46 190,365 54,421

Total 1,996,332 479,348 1,039,153 418,825 1,761,264 367,014 977,198 369,450

Note. Own elaboration with data from the Spanish Labour Force Survey (EPA). The term school leavers refers to individuals who are 
no longer enrolled in formal education or training. NEET are individuals who are neither employed nor enrolled in any education 
or training programme. The eligible workers have completed at most mandatory education or academic education at the upper-
secondary level (Bachillerato). In line with these conditions, the category “upper-secondary” excludes individuals with completed 
vocational training at intermediate level (formación profesional de grado medio).

Inspection of Table 1 indicates that apprenticeship contracts could offer access to training or education 

to just over 2 million young persons in 2017, split equally between the two age groups.15 Out of this group, 

around 43% (681,000 individuals) are low-skilled NEET with no more than mandatory secondary education. In 

the older age group this includes many individuals who entered the labour market during the pre-crisis boom. 

For these individuals a return to the school system is often not a realistic option. However, as it turns out, even 

among the younger cohorts, the NEET status tends to be very persistent. According to the flow data of the 

Spanish Labour Force Survey only 12,63% (2,86%) of the low-educated individuals in the age group 16-24 (25-

29) who are registered as NEET in a given quarter in 2016 return to formal education the next quarter.

Table 2. Participation rates in formal and non-formal education  
and training by employment status (%), 2017:Q1

16-24 25-29
Formal Non-Formal Formal Non-Formal

Primary
Employed 6.92 0.92 0.78 4.65

Unemployed 9.88 3.77 3.96 9.14

Inactive 6.80 7.17 4.75 4.60

Lower-secondary
Employed 13.51 7.14 3.53 4.20

Unemployed 20.91 7.37 7.25 7.29

Inactive 7.24 6.46 4.43 3.25

Upper-secondary
Employed 53.94 3.66 20.28 6.85

Unemployed 50.57 13.14 21.81 11.76

Inactive 6.68 13.56 11.63 19.12

 
Note: Own elaboration with data from the Spanish Labour Force Survey (EPA). The sample excludes inactive individuals who state 
that they do not search for jobs because they are studying.

15    The Spanish LFS does not allow us to identify past employment on apprenticeship contracts. The reported figure should therefore be 
interpreted as an upper-limit.
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Table 2 offers complementary evidence on the participation rates in education and training by employ-

ment status. To eliminate full-time students, we exclude the inactive individuals who respond that they do not 

search for a job because they are studying.

Inspection of the data reveals that the participation rate in training and education is decreasing in age and 

educational attainment. Indeed, in the first quarter of 2017, less than 10% of the active individuals with no 

more than primary education in the age group 16-24 and no more than lower-level secondary education in 

the case of youth in the age group 25-29 were engaged in education or training. 

Figure 2. Employment growth by level of educational attainment, 2014:Q1-2017:Q2 (%)

Note: Own elaboration using data from the Spanish Labour Force Survey (EPA).

3.2 RECENT SHIFTS IN THE RELATIVE DEMAND FOR LABOUR

Before we analyse the data on the use of apprenticeship contracts, it is useful to briefly consider the recent 

evolution of the labour market prospects for low-educated entrants. During the years of the construction 

boom, the Spanish labour market offered excellent employment opportunities to low-educated persons, es-

pecially in the construction sector. But the crisis put an end to this situation. The collapse of the construction 

sector led to a massive destruction of jobs occupied by low-educated workers. What is less known, though, is 

the fact that the level of employment of those without completed mandatory education continued to fall dur-

ing the recovery.

By way of comparison, between the first quarters of 2014 and 2017, total employment grew by 9% while 

the employment of those with at most primary education fell by 14% over the same time period. This contrasts 

with the 13% growth in employment for those with completed upper-level education. Interestingly, this growth 

rate can be decomposed in a 11.12% growth rate for persons with academic education and a 14.5% growth 

rate for those with completed intermediate-level vocational training. Last but not least, employment of univer-

sity graduates grew by 9% and accounts for 45% of total employment growth in the recovery.

Next, Table 3. Employment, unemployment and activity rates by level of education and age for individuals 

below 30, 2007 vs 2017 (%) summarises the recent trends in employment, activity and unemployment rates 

for the cohort of youth who are currently eligible to apprenticeship contracts.
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Table 3. Employment, unemployment and activity rates  
by level of education and age for individuals below 30, 2007 vs 2017 (%)

2007 2017
16-24 25-29 16-24 25-29

U E A U E A U E A U E A

Primary 21,09 39,93 50,6 12,79 65,5 75,1 62,32 13,2 35,04 42,7 42,39 73,97

Lower-Secondary 19,27 41,28 51,13 10,61 77,07 86,22 51,07 14,77 30,2 33,82 57,74 87,25

Upper-secondary 16,32 27,63 33,02 9,12 74,56 82,04 35,45 13,89 21,51 26,19 51,63 69,95

 
Note: Own elaboration using micro-data from the Spanish Labour Force Survey. The data correspond to the first quarter of each 
year. The labels “U”, “E” and “A” refer, respectively, to the unemployment, employment and activity rate.

Starting with the older age cohort 25-29, we observe that their employment rates are still more than 20 

percentage points lower than before the crisis, while the unemployment rates range from 26% for those with 

completed upper-secondary education to 42.7% for the least-educated group. In the case of the younger age 

group we also observe a similar drop in employment rates, but this is accompanied by a considerable reduc-

tion in activity rates, reflecting the recent drop in the share of early school-leavers. Nonetheless, the reported 

numbers clearly reflect the poor labour market prospects of low-educated youth in the aftermath of the crisis.

3.3 THE INCIDENCE OF APPRENTICESHIP CONTRACTS

In this section we complete our discussion of the basic facts with a list of summary statistics for the incidence 

and the main characteristics of apprenticeship contracts. The reported data is extracted from the official data 

on employment contracts published by the National PES.16

Figure 3. Total number of apprenticeship contracts  
and conversions into permanent jobs, 2006-2016

 
Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos). 
Both series include contracts for the entire working age population.

Figure 3 reports the annual flow of new apprenticeship contracts during the time period 2006-2016. In-

spection of the Figure shows that the number of apprenticeship contracts bottomed out in 2009 at a level of 

16    https://www.sepe.es/contenidos/que_es_el_sepe/estadisticas/datos_estadisticos/contratos/index.html
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approximately 60,000 contracts per year. Subsequently, we observe a steep rise by about 100,000 contracts 

in the period between 2012 and 2015, followed by a collapse in 2016 to the lowest level in a decade. This 

boom-bust cycle in the number of apprenticeship contracts coincides with the time period of the derogation 

of the prerequisite of certified training. The data therefore seem to suggest that this temporary relaxation of 

the rules acted as a powerful stimulus for the creation of apprenticeship contracts. An important issue that we 

wish to address in the rest of this report is whether the exemption – together with the rest of the measures 

contained in the 2012 reform – had a significant impact on the posterior labour market outcomes of appren-

tices. In particular, we would like to test whether the exemption weakened the impact of apprenticeships on 

those posterior outcomes. The latter would be indirect evidence of an erosion of the skill content of appren-

ticeships.

Next, the green line in Figure 3 indicates that only a small number of the apprenticeship contracts is 

converted into a permanent contract at the end of the training period. Between 2014 and 2016 we observe 

a small increase in the absolute number of conversions. One of the aims of the empirical analysis is to assess 

whether this increase corresponds to a rise in the conversion rate.

In the next Figure, we limit our attention to apprenticeship contracts formalised with youth below 25. The 

green line represents the annual flow of new apprenticeship contracts, while the orange line depicts the ratio 

between this number and the total number of initial contracts for this age group. The Figure confirms the rela-

tively strong growth of apprenticeship contracts in the aftermath of the reforms. Between 2012 and 2015, the 

share of apprenticeship contracts doubled from a share of 1.65% to 3.3% of all initial contracts. Another note-

worthy feature is the different evolution of apprenticeship contracts during the first and second recession. 

Figure 4. Apprenticeship contracts for entrants below 25.  
Total and share of initial contracts, 2006-2016

Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos). 
Both series refer to initial contracts for the age group 16-24.

Our next Figure illustrates the impact of the temporary rise in the age limit from 25 to 30 in 2012. Before 

the reform firms could only formalise apprenticeship contracts with vulnerable persons in this age group. The 

2012 reform removed this restriction leading to a rapid growth growth in the number of apprenticeships. In-

deed, in 2015, Spanish firms formalised almost 60,000 apprenticeship contracts with low-educated individuals 
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in the age group 25-29. However, like in the case of the youngest age cohort, the growth was short-lived and 

followed by a collapse in 2016. This parallel drop in the number of apprenticeship contracts for the two age 

cohorts strengthens the suspicion that firms are more reluctant to create apprenticeships if they have to offer 

certified training. 

Figure 5. Apprenticeship contracts for young workers below 30, 2006-2016

Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos). The 
official age limit was raised to 30 years in 2012. Apprenticeship contracts for individuals in the age group 25-29 signed before 2012 
refer to contracts with vulnerable persons with a handicap or at risk of exclusion.

Finally, the next four Figures illustrate the distribution of apprenticeship contracts by duration of the con-

tract, the prior educational attainment of the worker, the size of the firm and the hours devoted to training. 

In order to identify possible changes in the characteristics of these contracts, we present data for 2007 and 

2016.

Figure 6. The distribution of apprenticeship contracts by duration, 2007 vs 2016

Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos).
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Figure 6 shows that the average duration of apprenticeship contracts has increased during the last decade. 

While the vast majority of apprenticeships in 2007 lasted between 3 and 6 months, they now last between 6 

and 12 months. Nevertheless, more than 90% of apprenticeship contracts still last less than a year and the 

share of apprenticeships lasting more than two years is almost negligible.

Figure 7. The distribution of apprenticeship contracts  
by level of prior educational attainment, 2007 vs 2016

Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos). The 
category secondary education includes upper- and lower-level secondary education and intermediate level vocational training.

A second noteworthy aspect is the rise in the share of apprenticeships that involve high-school dropouts. 

One of the features that may help to explain this shift is the suppression, in 2011, of the legal obligation and, 

in 2012, of the legal option to devote the contract to the completion of mandatory education.17 These le-

gal changes may make apprenticeship contracts more attractive to firms and to young entrants who prefer 

vocational training to academic education. However, given the large number of dropouts and the fact that 

completed mandatory education provides direct access to upper-level secondary education (bachillerato and 

intermediate-level vocational training), it is not clear that the suppression of the right to complete mandatory 

education is desirable. It may be more efficient to offer a choice between a return to the formal schooling sys-

tem or a training program to obtain one or more professional certificates. Like this, high-school dropouts may 

have access to a source of income to finance a return to the schooling system.

Next, with respect to firm size there are no relevant changes between 2007 and 2016. The vast majority of 

apprenticeship contracts are created in small firms with fewer than 25 employees, as shown in 

Figure 8. Finally, despite the changes in the minimum hours of training, we observe no significant changes 

in the distribution of training hours. Most training programmes last between 600 and 1,000 hours. These 

hours suffice to obtain one or more professional certificates18, while a thousand hours of training may suffice 

to complete a short cycle of intermediate-level vocational training. By contrast, the long cycles require at least 

17    Completion of mandatory education may still be included among the complementary training activities.
18    A professional certificate of level 1 (the only option for apprentices without completed mandatory education) involves 200 hours of trai-
ning, while certificates of levels 2 and 3 require 300 hours of training.
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1,300 hours of training.19

Figure 8. The distribution of apprenticeship contracts by firm size, 2007 vs 2016

Note: Own elaboration using publicly available data on registered contracts of the Spanish PES (Datos estadísticos de contratos).

Figure 9. The distribution of hours of training in apprenticeship contracts. 2016 vs 2007

Note: Own elaboration using confidential micro data on registered contracts compiled by the national PES.

19    The short cycles regulated under the LOGSE (Ley Orgánica de Ordenación General del Sistema Educativo) include between 800 and 
1,000 course hours and 400 hours of firm practice which are waived in the case of apprentices. The programme of the long cycles includes 
a total of 2,000 hours of which up to 700 hours correspond to training at the firm (formación en centro de trabajo or FCT).
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4. Existing evidence about the 
impact of apprenticeships

Apprenticeships are widely used throughout Europe. According to a recent report from the European Com-

mission (European Commission, 2012), 24 member states have apprenticeship-type schemes which are mainly 

company-based (i.e. more than half of the training activities take place within the firm). Nonetheless, there is 

fairly little evidence on the causal impact of apprenticeships on participating firms and workers and most of 

this evidence relates to systems of dual vocational training that are part of the education system.

The lack of evidence is the combined effect of data limitations and challenging identification issues, such as 

the creation of a valid counterfactual. That is, in order to estimate the causal impact of apprenticeships, one 

needs to determine what would have been the outcome had the individual chosen a different option than 

an apprenticeship. By definition, this counterfactual is unobservable. The most reliable method to construct 

a counterfactual is by means of a randomised controlled trial. Alternatively, researchers need to construct a 

control group of non-participants with (almost) identical characteristics as the participating or treated individu-

als, drawing on non-experimental data. 

The key challenge in the construction of a control group with observational data is to find a credible strat-

egy to deal with the problem of “selection into treatment”. Participation in apprenticeship schemes is a vol-

untary choice and the firms and workers who choose to participate may be different from non-participants. 

Moreover, not all of these differences need to be observable in the data. Non-experimental studies therefore 

need to include methods to control for selection on unobservable characteristics.

Our summary of the existing literature draws on two recent surveys of the literature on impact evalua-

tions of apprenticeships which convincingly deal with the problem of selection (European Commission 2013; 

What Works Centre for Local Economic Growth 2015). These surveys identified, respectively, 27 and 25 impact 

evaluations – out of a total of 1,250 reports and studies. This number is too small to perform a formal meta-

analysis, but both surveys report similar findings, although only six impact evaluations appear in both surveys. 

Furthermore, only one study reports results from a randomised controlled trial while five other studies exploit 

a natural experiment.20 The rest of the studies have to rely on regression analysis and matching techniques to 

minimise the differences between the treatment and control group.  Our study falls into this last category (See 

Section 5).

20    In a natural experiment, researchers exploit discontinuities in the criteria for access to a program or differences in the timing or intensity 
of reforms to estimate the causal impact. The quasi-experimental setup generates exogenous variation in the likelihood of exposure to 
treatment, but there is no guarantee that the individuals in the treatment and control group have fully identical characteristics. The estima-
tions of the treatment effect therefore tend to include controls for differences in observable and unobservable characteristics.
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4.1 THE ECONOMIC RETURNS OF APPRENTICESHIPS FOR WORKERS

Below we only report findings for the economic impact of apprenticeships on workers.

EMPLOYMENT OUTCOMES

There is a broad consensus in the literature that apprenticeships help to improve the school-to-work transition 

of youth, as recognised in both surveys. The improvement in post-apprenticeship employment outcomes has 

many dimensions. Apprentices take less time to find their first job, they have higher employment rates in the 

early stages of their working careers and have better chances to land a permanent job than non-participants. 

These positive impacts are both obtained when comparing apprenticeships to full-time vocational education 

and when comparing apprentices to a control group of low-educated youth who entered the labour market 

after completion of compulsory education. However, in the case of school-based education the differences 

tend to become smaller, and in some cases even insignificant, over time. In other words, there is no consis-

tent evidence that dual vocational training outperforms school-based vocational training in the long-run. On 

the contrary, apprenticeships do seem to be an effective way to achieve durable improvements in the labour 

market outcomes of early school leavers.

WAGES AND EARNINGS

The evidence on wages is far less conclusive. At one extreme, the study of Adda, Dustman, Meghir and Robin 

(2010) finds a positive impact of apprenticeship participation on earnings for a period of up to 40 years for 

the case of the UK. The positive impact is explained by differences in the wage-tenure profiles of apprentices 

and non-apprentices. Apprentices tend to enjoy relatively strong wage growth during the initial stages of their 

working career. By contrast, the wages of non-apprentices grow at a slower pace, but continue to grow during 

a longer time period. By contrast, most of the other studies only find a significantly positive impact for ap-

prentices with low prior educational attainments. For example, for the case of Germany, Cooke (2003) finds 

negative effect for apprentices taking the pre-university route (Abitur) and positive effects for those taking the 

pre-apprenticeship route (Hauptschule). The reported estimates for low-educated apprentices are large and 

range from annualised wage gains of 8% in Germany to 16-18% in the UK (European Commission, 2013). 

As expected, the level of apprenticeships or its skill content tends to exert a positive impact on post-ap-

prenticeship wages and employment. By way of example, BIS (2011) finds that Level 2 and 3 apprenticeships 

generate earnings returns, when compared to non-participants, of 12% an 22%, respectively. On the contrary, 

their does not seem to be an unambiguous relationship between the duration of apprenticeships and labour 

market outcomes. Most studies attribute this lack of clear-cut results to the difficulty to disentangle the eco-

nomic impact of longer duration and a higher skill content, as the two are strongly correlated. 

The transferability of skills is another issue that receives a lot of attention in the literature. Vocational train-

ing and education is rightly promoted as a means to improve the school-to-work transition, but policy makers 

should make sure that the students acquire sufficiently general or transferable skills. A failure to do so may 

expose apprentices to considerable risks later in their working lives, either because they have to change em-

ployer or because technological progress renders their skills obsolete. Some studies analyse this issue by com-

paring the outcomes of apprentices who remain at the same firm to those who switch to a different employer 

upon completion of their apprenticeship. The problem with these studies is that the switch to a different em-

ployer is a voluntary choice. If so, one is bound to observe a rise in earnings or in the slope of the wage-earn-
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ing profile if the worker chooses to leave. One way to deal with this problem is by looking at the impact of plant 

closures. In this case the worker’s mobility is driven by factors that are beyond the control of the worker. Two 

studies that follow this approach are Clarke (2000) and Hampf and Woessmann (2017). The first study finds 

that apprentices who are forced to move to a different employer due to plant closure obtain lower wages than 

those who stay at their training firm. The study of Hampf and Woessmann (2017) analyses employment rates 

at different stages of the life cycle and finds evidence of a trade-off: persons with vocational training or educa-

tion enjoy better employment outcomes early in life, but face more risks and lower employment rates at later 

stages in their working careers than similar persons who followed an academic track. Moreover, these risks 

appear to be stronger in countries with large-scale apprenticeship programs. Finally, there is evidence that the 

degree of transferability of the skills acquired during apprenticeships depends on the size of the training firms. 

Larger firms tend to offer more general training than smaller firms.

COST-BENEFIT ANALYSIS

The above-mentioned studies focused on the gains from benefits. Some of the most exhaustive evaluations 

also include a cost-benefit analysis. Once again most of this literature relates to countries with extensive 

systems of dual apprenticeships. For our purposes, the UK offers the most relevant examples. The BIS report 

mentioned earlier finds substantial positive net returns for the British Treasury in the range between 31,000 

and 48,000 Pounds per apprentice at Level 2 and between 56,000 and 81,000 Pounds per apprentice at Level 

3. According to the same study, the corresponding private lifetime returns for the worker are, respectively, 

48,000-74,000 Pounds for a Level 2 apprenticeship and 77,000-117,000 Pounds for a Level 3 apprenticeship. 

For a discussion of the cost efficiency of apprenticeships for firms see (European Commission, 2013).

Last but not least, a few words on the impact of subsidies and other economic incentives to foster the 

creation of apprenticeships. There is a rationale for such economic incentives because the poaching of ap-

prentices may lead to underinvestment in firm-financed training. Nonetheless, the existing evidence on the 

impact of subsidies on the take-up and creation of apprenticeships is mixed at best. The risk of deadweight 

losses is high and the existing evidence indicates that the impact of subsidies varies considerably across sec-

tors. Moreover, the experience in Switzerland suggest that subsidies may help to convince firms to start using 

apprentices (the extensive margin), while subsidies do not seem to affect the number of apprenticeships in 

firms with pre-existing apprenticeship programs (the internal margin). The above evidence points to the need 

to carefully target the economic incentives to those sectors and firms in which one may expect a growth in the 

number of apprenticeships.
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5. Empirical analysis

We now turn to a description of our estimation results. As mentioned in the Introduction, the aim of our em-

pirical analysis is to estimate the impact of apprenticeship participation on the posterior labour market out-

comes of youth. To that aim, our econometric analysis compares the labour market outcomes of two groups 

of entrants: those who start their working careers with an apprenticeship contract and those who start their 

working careers with a regular employment contract, either temporary or permanent. The question that we 

would like to address is whether apprenticeships improve the posterior labour market outcomes of entrants 

and, more specifically, if they act as stepping stones to a permanent job.

5.1 METHODOLOGY

We explore longitudinal data for a random sample of over 600,000 individuals who started their working ca-

reers in the period between 2000 and 2015. At the date of entry, all individuals in our sample met the eligibility 

conditions for an apprenticeship contract. In our benchmark estimations we trace the labour market transi-

tions of each entrant for a maximum period of seven years. The entrants whose first contract is an apprentice-

ship contract are assigned to the treatment group, while those who opted for a regular employment contract 

are assigned to the control group. For both groups we analyse the determinants of their exit rates from 

employment and unemployment and we pay particular attention to the impact of apprenticeship contracts on 

the transitions to permanent employment.

To perform our analysis, we have constructed a discrete time duration model with competing risks that al-

lows us to jointly estimate the exit rates from unemployment and employment.  In the analysis of the exit rate 

from employment, we distinguish between the initial spell, in which the individual may have an apprenticeship 

contract, and all subsequent employment spells in which the individual may only have a regular contract.21 This 

distinction allows us to check whether apprenticeship contracts are more stable than other (mostly tempo-

rary) contracts and how they affect the transitions to three distinct destinations: unemployment, temporary 

employment or permanent employment. Below we will refer to this as the instant treatment effect. By contrast, 

the post-treatment effect captures the impact of an apprenticeship contract on the exit rates from employment 

and unemployment in all later spells. This post-treatment effect is captured by a dummy variable that takes 

value 1 for all individuals in our treatment group and that is included in the equations for the hazard rates that 

govern all subsequent transitions. 

The restriction to entrants with no previous work experience is a convenient choice that limits the degree 

of heterogeneity between the individuals in the treatment and control groups. Moreover, the expressions for 

the hazard rates include controls for time-invariant sources of unobserved heterogeneity that are allowed 

to depend on the employment status of individuals. The potential destinations of employed workers are the 

same in the initial and in any subsequent spell (unemployment, temporary employment or permanent employ-

ment), while the destinations of unemployed individuals include the possibility of a temporary or a permanent 

21    The individuals who obtain an apprenticeship contract at a later stage of their careers are eliminated from the sample.
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job. Finally, to absorb any differences in initial conditions between the individuals in the treatment and control 

group, our duration model includes an additional equation to control for time-invariant observable factors 

such as gender, age, education or region that help to explain why an individual chooses to enter the labour 

market with an apprenticeship contract rather than a regular contract. Given the empirical strategy followed 

in this work, the inclusion of this selection equation is crucial as the type of the first contract determines the 

assignment of individuals to the treatment and control group.22

5.2 ECONOMETRIC SPECIFICATIONS

The core of any discrete-time duration model are the so-called hazard rate functions which govern the 

transitions between the possible states of an individual. To be more precise, a hazard function defines the 

conditional probability of a transition from current state S to state-dependent destination D(s) for an individual 

who has remained in state S during exactly t months.

Following the standard reference of Abbring and Van der Berg (2014), we have opted for a mixed propor-

tional hazard model in which the hazard rates depend on the duration of the spell, a set of time-varying co-

variates, X(t), which include both individual characteristics, such as the age of the individual at each time t, and 

aggregate characteristics, such as the nation-wide unemployment rate and the growth rate of regional employ-

ment, plus a set of time-invariant controls, Z, to control for characteristics such as gender and prior education-

al attainments. Furthermore, all our estimations include controls for time-invariant unobserved heterogeneity, 

which we will denoted by η, and all hazard rates are modelled using a logistic distribution (Bover et al., 2002).

All explanatory variables are interacted with a set of dummies to control for the type of contract. In the case 

of the employed, this refers to the individual’s current contract and in the case of the unemployed the dummy 

refers to the individual’s last contract. In addition, in all cases we distinguish between individuals in the treat-

ment group – whose first contract was an apprenticeship contract – and individuals in the control group.

In other words, the pattern of the hazard rates of employed workers is assumed to be contract-specific 

and differs between the initial and later spells and between treated and non-treated individuals. Similarly, in 

the case of unemployed workers we distinguish between treated and non-treated individuals and beyond the 

second employment spell we also control for the last type of employment contract.

Finally, unobserved heterogeneity is modelled using the standard method of Heckman and Singer (1984). 

To avoid unnecessary complications, we assume two different values for the unobserved component in both 

the exit from employment and unemployment denoted, respectively, by ηE = {η1E, η2E} and ηU = {η1U, η2U}. 

This flexible non-parametric specification allows us to define four groups of individuals: those who exit relative-

ly quickly from unemployment and employment, (η1U, η1E), those who exit quickly from unemployment and 

slowly from employment (η1U, η2E), those who exit slowly from unemployment and quickly from employment 

(η2U, η1E), and those who exit slowly from both unemployment and employment, (η2U, η2E). It is important 

to stress that the unobservable components ηE  also show up in the selection equation, but this equation only 

includes a set of time-invariant controls. The full multinomial logit specifications of both this selection equation 

and the equations for the hazard rate can be found in the Technical Appendix.

22    We have also experimented with a version in which the initial choice of contract is affected by unobservable components that are corre-
lated with the unobservable components in the expression for the hazard rates. But for reasons of tractability and computational speed we 
have opted for a simpler setup in which the role of unobserved heterogeneity is limited to the hazard rates.
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5.3 DATA

The source of our longitudinal data is the Muestra Continua de Vidas Laborales (MCVL). This administrative data-

set contains the entire work histories of a representative sample of 4% of all the individuals who pay social se-

curity contributions in a given year. This includes employed people and non-employed people who are entitled 

to some form of unemployment benefit or subsidy. The administrative records allow us to reconstruct the 

entire work history of the individuals in our sample. In particular, for all individuals in the sample we observe 

all completed and uncompleted employment spells. Non-employed individuals drop out of the sample when 

their benefit entitlements expire, but we observe them again if they become employed at some later date. The 

MCVL does not provide information about the search behaviour of non-employed individuals, and so we can-

not distinguish between unemployment and inactivity. With this caveat in mind, we will henceforth refer to all 

non-employed individuals as unemployed.

Besides the daily employment status, we also observe the type of contract, the base salary for mandatory 

social security contributions, the occupational category, benefit entitlements for those who are unemployed 

and a small set of characteristics of the individuals and their employers. The personal characteristics include, 

among others, gender, age, nationality and the highest educational attainment of the individuals. The informa-

tion on educational attainments is drawn from the Census. In the past this variable contained a considerable 

degree of measurement error as many individuals fail to update their information when they obtain a new 

qualification. Nowadays, however, this data is updated periodically with information provided by the Ministry 

of Education, Culture and Sports. Measurement error is therefore much less of a concern. Nonetheless, the 

data do not allow us to trace the content of the training program of apprentices – contained in an Annex to 

the apprenticeship contract which does not figure in the MCVL –, nor are we able to trace the outcome of the 

training programme by comparing the individual’s educational attainment before and after completion of the 

apprenticeship as this information disregards professional certificates. However, we do control for the initial 

educational attainment of individuals and the duration of apprenticeships. We conjecture that these variables 

are positively linked to the level and the duration of training.

To construct our sample, we use the 2015 wave of the MCVL to select the eligible individuals who entered 

the labour market after the 1st of January 2000 at an age comprised between 16 and 24. Moreover, to avoid 

a potential selection bias, we complement the sample with the individuals who satisfy the sample selection 

criteria and who appear in the MCVL in the period 2011-2014 but not in 2015.

5.4 DESCRIPTIVE STATISTICS

Table 4 (page 28) describes the characteristics of the individuals in the treatment and control group. In-

spection of the table indicates that the entrants with an apprenticeship contract are, on average, less educated 

and two to three years younger than the entrants with a regular employment contract. Since both education 

and age are important determinants of the labour market outcomes of entrants, we need to include controls 

for these characteristics in all our regressions to ensure that we are comparing similar individuals who only 

differ with respect to the type of their initial contract.

Besides the differences in worker characteristics, we also observe a clear difference with respect to the 

duration of apprenticeship contracts and regular temporary contracts. Inspection of the Table shows that the 

majority of apprenticeship contracts last between one and two years, while two-thirds of the temporary con-

tracts of the entrants in Spain last less than a year. Clearly, therefore, apprenticeship contracts offer a more 
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stable entry port than the majority of temporary contracts. The aim of our analysis is to determine how the 

combination of more employment stability and formal training affects the posterior labour market outcomes 

of the apprentices.

Table 4. Descriptive statistics of worker characteristics by initial contract type
Apprenticeship contract Temporary contract Permanent contract

Gender (%)
   Male 69.51 71.27 69.86

   Female 30.49 28.73 30.14

Age (percentiles)
   10 16 16 17

   25 17 18 19

   50 18 20 21

   75 20 22 24

Education
   Primary 36.93 35.26 33.47

   Lower-secondary 53.69 47.93 48.45

   Upper-secondary 9.37 16.81 18.08

Duration (months)
   0-6 19.64 48.89 5.84

   7-12 15.87 17.59 6.70

   13-24 54.57 12.21 20.10

   25-36 9.93 6.47 16.15

   >36 14.84 51.21

Sector
   Manufacturing 9.62 8.79 8.24

   High knowledge-intensive services 10.19 9.40 12.88

   Financial services 3.39 5.47 5.32

   Education and health services 0.23 0.09 0.32

   Wholesale and retail trade 9.65 1.79 1.75

   Accommodation and foodservice industry 30.42 20.58 29.99

   Low knowledge-intensive services 7.23 9.73 16.29

   Agriculture 6.07 11.09 10.99

   Extractive industries 0.71 8.03 4.59

   Construction 0.14 0.30 0.20

   Temporary Work Agencies 22.34 24.73 9.43

Number of observations 209,992 289,865 113,245

Note: The variable education captures the highest degree obtained. Lower-secondary education corresponds to “Educación 
secundaria obligatoria”. Upper-secondary education includes “Bachillerato” and excludes individuals with completed intermediate-
level vocational educational education “Formación profesional de grado intermedio”. The columns add up to 100% for each of the 
five worker characteristics.

Finally, a comparison of the sectorial distribution of the three types of entry contracts, reveals that 40.1% of 

the apprenticeship contracts are formalised by employers in the foodservice and accommodation sector and 

in wholesale and retail trade. This share is substantially higher than the corresponding share of these sectors 

in the two other types of initial contracts. By contrast, knowledge-intensive service sectors and manufacturing 

create less than a quarter of all apprenticeship contracts.
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6. Baseline results

6.1 INSTANT TREATMENT EFFECT

We start our overview of the results with a discussion of the instant treatment effect. As explained above, 

in our setup the instant treatment effect captures the differences in the exit rates from employment during 

the first employment spell, where the comparison is between entrants with an apprenticeship contracts and 

entrants with a regular employment contract (and who do not sign an apprenticeship contract in a later stage 

of their careers).

The coefficient estimates are reported in Table A.2 (in the Appendix). Our econometric model specifies a 

common structure for the exit rate from employment for all three types of contracts. The controls include a 

common set of personal characteristics, a quadratic function of the duration of the employment spell23 and 

two second-order polynomials that capture the changes in the regional unemployment rate and the growth 

rate of registered employment at the national level during the sample period. In the case of regular contracts 

(Columns 4 to 6) the only difference between the first and later spell is a dummy variable that takes value 

1 during the first spell. Our econometric model therefore allows for a parallel shift in the hazard functions 

between the first and later contracts, while the structure of duration dependence and the relative importance 

of personal characteristics is assumed to be equal across the initial and later contracts. Inspection of Table A.2 

shows that almost all coefficient estimates are significant at a 1% level.

Figure 10. Survival rates in the first employment spell

The analysis of the exit rates from entry jobs reveals two important results. First, apprenticeship contracts 

are significantly more stable than initial temporary jobs. Second, the longer is the duration of an apprentice-

ship contract, the higher are the chances of a direct transition to a regular employment contract, i.e. without 

an intervening spell of unemployment. Interestingly, this positive effect is particularly strong in the case of the 

transitions to permanent employment. Both effects are illustrated below.

Figure 10 (page 30) illustrates the survival rates for the three types of contracts. As the name indicates, the 

survival rates measure the percentage of of individuals who continue to be employed in the same job.24 To 

make the comparison meaningful, we compare individuals who only differ with respect to the nature of their 

first employment spell. We do so by setting the value of all characteristics at their sample average. Inspection 

of the Figure indicates that apprenticeship contracts are substantially more stable than temporary contracts. 

Less than 15% of the initial temporary contracts last more than six months, compared to almost 70% of the 

apprenticeship contracts. Indeed, during their first six months, apprenticeship contracts offer greater employ-

ment stability than permanent contracts and almost 43% of the apprenticeship contracts in our sample last 

more than a year. Finally, the jumps in the survival rate of the apprenticeship contracts correspond to peaks in 

23    In addition, to the above-mentioned controls, the hazard rates include a state-dependent set of monthly dummies to capture the obser-
ved peaks in the exit rates from each of the contracts.
24    Formally, the survival rate at t correspond to one minus the sum of the integrals of the three hazard rates from the start of the initial spell 
to time t.
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the hazard rates that appear at regular (six-months) intervals.

Figure 10. Survival rates in the first employment spell

Next, Figure 11 illustrates the estimated hazard rates for direct transitions from entrants’ first job to a per-

manent job. The most striking feature are the two spikes in the transition rate to permanent employment for 

entrants with an apprenticeship contract. Until the end of the second year, the monthly transition rate is less 

than 1%. This low rate is similar to the corresponding transition rates of entrants with temporary contracts, but 

at the end of the second and third year of tenure the transition rates diverge with the transition rate to per-

manent employment of apprentices featuring spikes of, respectively, 25% and 33%. By contrast, the transition 

rate between temporary and permanent employment remains well below 1% at all possible durations

Figure 11. The estimated hazard rate from initial employment to permanent employment

Figure 11 offers an important message to policy makers. It shows that apprenticeship contracts act as 

effective stepping stones to permanent employment provided that they last for at least two years, which 

suggests that they must offer an intensive training program. The numbers are telling. One out of four ap-
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prentices who reach a tenure of 24 months is offered a permanent job and the same is true for one out of 

three apprentices who exhaust the maximum period of 36 months. These transition rates are extraordinarily 

high compared to the transition rates for entrants on temporary contracts. Moreover, we obtain no significant 

differences between apprentices with different levels of prior education as shown in Figure 12. Nonetheless, 

it is important to notice that less than one out of five apprenticeship contracts survives up to the 24th month 

and beyond the end of the 27th month the the survival rates drop below the 3% level. In absolute terms, the 

number of transitions to permanent contracts are therefore small.

Figure 12. The estimated hazard rate from apprenticeship contracts 
 to permanent employment by prior educational attainment

Next, our estimation confirms the importance of our controls for unobserved heterogeneity. To that aim, 

Figure 14 reports the survival rates in apprenticeship contracts for the two groups of workers, i.e. those who 

exit employment quickly (type 1) and those who exit employment relatively slowly (type 2).25 The survival rate 

of the latter type of individuals is similar to the average survival rate on permanent contracts (see Figure 10), 

while the survival functions of the type-1 individuals are similar to the survival functions of the workers on tem-

porary contracts.  Furthermore, it is important to recall that the assignment of individuals to each of the two 

types is held constant across the three types of employment. The individuals in group 1 therefore exit relative-

ly quickly from both apprenticeship and regular contracts. The latter suggests that long-lasting training con-

tracts only act as a stepping for the subset of type-2 individuals who represent the vast majority of the treated 

individuals with apprenticeship contracts that last for at least two years. Further research should explore the 

personal traits that characterise the type-2 individuals. Our analysis does not allow an interpretation of these 

traits as the estimation procedure captures unobserved traits.

Finally, so far we have considered the transition rates from the initial spell to all possible states includ-

ing permanent employment. However, if we wish to judge the overall capacity of apprenticeship contracts as 

stepping stones to permanent employment, we should also consider the indirect trajectories that lead to a 

25    The estimation delivers four mass points for the distribution of unobserved traits. The combination (ηU,ηE) = (η2U,η2E) is the dominant 
type with p(η2Uη2E) = 0.611. The rest of the probabilities are p(η1Uη1E) = 0.119, p(η1Uη2E) = 0.111 and p(η2Uη1E) = 0.159.
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permanent job after one or more spells of unemployment and/or temporary employment. In order to obtain 

a reliable estimate for this overall impact, we proceed in two steps. First, we analyse the impact of apprentice-

ship contracts on the exit rate from unemployment and any subsequent employment spell. Next, we directly 

estimate the impact of apprenticeship contracts on the time it takes entrants to find their first permanent job.

Figure 13. The impact of unobserved heterogeneity  
on the survival rates in apprenticeship contracts

 
Figure 14. The survival rate in subsequent temporary jobs. Treated v. non-treated individuals

6.2 POST-TREATMENT EFFECTS

As mentioned before, the exit rates from employment have the same structure for initial and subsequent 

spells of unemployment. Table A3 (see page 51) therefore only reports the estimates of the post-treatment 

effect, while Table A4 (see page 52) reports the estimates for the exit rate from unemployment for treated and 

non-treated individuals.

The first column of Table A3 (see page 51) reports the employment status of the individual, while the desti-
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nations are reported in columns 2 to 6. Inspection of the table shows that the completion of an apprenticeship 

helps to foster the stability of subsequent employment spells. The coefficient of the treatment dummy is nega-

tive and statistically significant at the 1% level for both types of contracts and all three destinations. Moreover, 

in the case of permanent jobs, all three exit rates are negatively correlated with the duration of the training 

contract. In other words, the longer the duration of a training contract, the more stable are the individual’s 

subsequent employment spells. This feature is illustrated in Figure 14 and Figure 15 which report the survival 

rate in subsequent employment spells for treated and non-treated individuals. In both types of employment 

relationships – temporary and permanent – the survival rate drops faster for non-treated individuals than for 

treated individuals and in relative terms the differences are larger in the case of permanent contracts.

Figure 15. The survival rate in subsequent permanent jobs. Treated v. non-treated individuals

Once again, unobserved heterogeneity leads to substantial within-group differences among the treated 

and non-treated individuals. This is illustrated in Figure 16 which compares the survival rates in permanent 

jobs for treated and non-treated individuals of both types. Participation in an apprenticeship contract fos-

ters the employment stability of both types of individuals, but the impact is stronger for type-2 individuals. 

Moreover, non-treated individuals of type-2 have a uniformly higher survival rate in permanent jobs than the 

treated individuals of type 1. In the case of the exits from temporary jobs (not reported here) we obtain similar 

results, but the differences between the survival curves of treated and non-treated individuals are substantially 

smaller than in the case of permanent contracts. And the same is true for the differences between the survival 

rates of the two types of individuals. 

By contrast, in the case of exits from unemployment we obtain mixed results. The coefficient estimates of 

the treatment dummy, reported in Table A4 (page 52), are negative and highly significant for both the exits to 

temporary and permanent jobs, indicating that the treated individuals tend to exit unemployment at a lower 

rate than non-treated individuals. This feature is illustrated in Figure 17.26 However, it is important to recognise 

that the exit rate to permanent jobs is increasing in the duration of the treated individuals’ apprenticeship 

26    Like before, the survival rates are obtained by fixing the value of all explanatory variables at their sample means.
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contract. This feature is captured by the coefficient of the interaction of the treatment dummy and the variable 

“duration of apprenticeship contract”. A straightforward calculation shows that unemployed treated individuals 

who have spent more than 16 months in an apprenticeship contract find a permanent job at least as quickly 

as the average untreated individual. Finally, once again unobserved heterogeneity accounts for considerable 

differences in the exit rates from unemployment and in the size of the treatment effect, with the largest gains 

pertaining to the type-2 agents who tend to exit slowly from unemployment.

Figure 16. The post-treatment effect on the survival rates in permanent jobs

 
Figure 17. Post-treatment effects. The survival rates in unemployment  

for treated and non-treated individuals
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Figure 18. Post-treatment effect. The survival rate in unemployment  
by treatment status and unobserved traits

6.2.1 POST-TREATMENT EFFECTS BY LEVEL OF INITIAL EDUCATION

Once again we obtain similar patterns if we compare entrants with different levels of prior education. Namely, 

apprenticeship participation fosters employment stability while the impact on the exit rates from unemploy-

ment is mixed. To avoid repetition, we only illustrate the impact of apprenticeship participation on the survival 

rate in permanent jobs. Inspection of Figure 19 shows that the survival rates in permanent jobs are larger for 

treated individuals than for individuals in the control group. All three survival rates of the treated individuals 

attain higher values for a given duration than the corresponding survival function for individuals in the control 

group. Moreover, the differences between the survival curves of the treated individuals is much smaller than 

the differences between the survival curves of treated and non-treated individuals. After one year, the differ-

ence in the survival rates for treated and non-treated individuals is around 20 percentage points if we restrict 

the comparison to individuals with the same level of prior education. While close to 30% of the permanent 

jobs filled by treated individuals survive during the first twelve months, only around 10% of the individuals in 

the treated group manage to remain in their open-ended jobs during a minimum period of a year. In other 

words, apprenticeships lead to more employment stability, but the survival rates of permanent jobs are sur-

prisingly low for all individuals in our sample. Finally, treatment is rank-preserving. Individuals with uncomplet-

ed secondary education (Bachelor stage 1) have the most stable jobs, followed by high school-dropouts, while 

the least stable jobs are occupied by individuals with completed upper-level secondary education. However, 

as mentioned above, the differences across education levels are smaller than the differences between treated 

and non-treated individuals.

This completes our discussion of the instant and post-treatment effects. The remaining challenge is to as-

sess the overall impact of apprenticeship participation on the access to permanent employment.
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Figure 19. Survival rates in permanent employment by treatment status and education
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7. The stepping-stone effect of 
apprenticeships

An intuitive way to assess the overall strength of the stepping-stone effect is to estimate how apprenticeship 

participation affects the length of the time period until an individual’s first permanent job. In other words, 

rather than analysing the hazard rate corresponding to a singular transition between any two states, one can 

use similar techniques to analyse the entire trajectory leading up to the first permanent contract. For the vast 

majority of entrants, this trajectory involves multiple spells of temporary employment interspersed with spells 

of unemployment. Multi-spell duration models would allow us to estimate how the occurrence of repeated 

spells affects the hazard rates in subsequent transitions (e.g. Felgueroso et al., 2017), but here our objective is 

different. We wish to estimate the impact of apprenticeship participation on the cumulative time between la-

bour market entry and the start of an individual’s first permanent job, where the latter is treated as an absorb-

ing state.

The analysis is divided into two parts. The first part limits attention to the sub-sample of entrants who are 

not promoted to a permanent contract upon termination of their initial contract. For this group we estimate 

the impact of apprenticeship participation on the length of the time period between the end date of their ini-

tial contract and the starting date of their first permanent contract. Using the same terminology as before, we 

refer to this as the post-treatment effect. The second part of the analysis includes the full sample of entrants. 

Here the unit of analysis is the length of the time period between the date of entry and the starting date of the 

first permanent contract. Hence, this second exercise includes both the instant and the post-treatment effect 

and, as such, it provides our most comprehensive assessment of the stepping-stone effect of apprenticeship 

contracts, despite the fact that we cannot control for unobserved heterogeneity. By construction, we observe 

at most one transition per individual and the identification of unobserved heterogeneity requires a minimum 

of two observations per individual.

7.1 THE POST-TREATMENT EFFECT

As explained above, in our first exercise we restrict attention to the entrants whose post-treatment period 

starts with a spell of unemployment or temporary employment. For this subsample, we estimate the impact of 

apprenticeship participation on the length of the time period between the end of their initial contract and the 

start of their first permanent. To avoid endogeneity problems, we ignore any intermediate spells. The specifi-

cation includes a single exit, permanent employment, and only conditions the hazard rates on the individual’s 

personal characteristics and the type and duration of the initial employment spell plus a set of controls for 

changes in the aggregate labour market conditions

Our objective is to compare individuals in the treatment and control group with initial contracts of similar 

length. To that aim, the transition rate to permanent employment is allowed to depend on the length of an 

individual’s initial contract and the interactions of this variable with a second-order polynomial in the length of 

the post-treatment period. Thus, the length of the initial contract determines both the initial hazard and the 
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strength of duration dependence – the decay in the hazard rate over time - and both effects are allowed to 

differ between apprenticeship and temporary contracts.

The coefficient estimates are reported in Table A5. Two results stand out. The coefficient of the treatment 

dummy is not significantly different from zero, and the coefficients that capture the effects of the length of the 

initial contract are virtually identical for individuals in the treatment and control group. Thus, from a statistical 

viewpoint we cannot reject the null hypothesis that the expected time period until the first permanent contract 

is the same for individuals with apprenticeship and temporary contracts of the same length. This feature is il-

lustrated in the next Figure. It reports the survival rates corresponding to initial contracts with a duration of six, 

twelve, twenty-four or thirty-six months. The survival rates measure the percentage of the individuals who have 

not yet signed a permanent contract t months after the end of their initial contract. Once again, these survival 

rates are constructed by integrating the hazard rates for an individual with average characteristics.

Figure 20. The post-treatment survival ratese

Note: The four panels represent the post-treatment survival rate in unemployment or temporary employment for initial contracts 
with a duration of (a) six months (b) twelve months (c) twenty-four months and (d) thirty-six months. The horizontal axis measures 
the time period in months elapsed since the termination of the initial contract.

Inspection of all four panels reveals that the overlap between the two survival curves is nearly complete. 

Moreover, the length of initial contracts does not have a significant impact on the post-treatment survival 

rates. In all four cases, the survival rates are still well above 60% at the end of the seventh year. In other words, 

less than 40% of these entrants manages to find a permanent contract in the seven years after termination of 

their initial contract.
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7.2 THE SUM OF THE INSTANT AND POST-TREATMENT EFFECT

In this section we repeat the exercise of the previous section, but this time we include the direct transitions to 

permanent employment at the end of the initial contract. To that aim, we estimate the impact of apprentice-

ship participation on the time period between entry and the start of an individual’s first permanent contract. 

Once again, our specification includes controls for the duration of the initial contract and the elapsed time 

since the end of the initial contract.

The estimation results are reported in Table A6 (page 54). Not surprisingly, in this alternative specification 

apprenticeship participation speeds up the transition to a permanent job provided that the apprenticeship 

contract lasts more than six months. A longer duration of an initial temporary contract also shortens the time 

period until the first permanent contract, but this effect is significantly weaker than in the case of apprentice-

ship contracts.

Figure 21. The survival rates for the instant plus post-treatment effect

Note: The four panels represent the survival rate in unemployment or temporary employment for initial contracts with a duration of 
(a) six months (b) twelve months (c) twenty-four months and (d) thirty-six months. The horizontal axis measures the time period in 
months elapsed since the start of an individual’s first contract.

Both effects are clearly visible in Figure 21. This figure has the same structure as Figure 20, except that 

the horizontal axis now measures the time period since the starting date of the initial contract. The results 

reported in the top two panels indicate that apprenticeship participation during a relatively short period of up 

to twelve months has a negligible effect on the access to permanent employment. By contrast, long-duration 

apprenticeships lead to a considerable improvement in the access to permanent employment, as illustrated 

in the bottom two panels. These bottom panels report the survival rates for individuals whose initial contracts 
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lasted, respectively, twenty-four and thirty-six months.

For these long-term apprenticeships the cumulative differences are surprisingly big. After seven years, the 

difference in survival rates between apprenticeship contracts and temporary contracts amounts to 16.64 per-

centage points for initial contracts with a duration of two years (63.48 vs. 46.48%) and 33.56 percentage points 

(59.61 vs. 26.05%) for initial contracts with a duration of thirty-six months. In the latter case, apprenticeship 

participation almost doubles the probability that an entrant will obtain a permanent contract during his or her 

first seven years in the labour market.

Finally, a comparison between Figure 20 and Figure 21 indicates that the positive treatment effect is en-

tirely due to the instant treatment effect, i.e. the internal promotion of apprentices to a permanent position at 

the end of their apprenticeship contract. Once the relationship to the training firm is broken, apprenticeship 

participation does not lead to further advantages – in terms of the access to permanent employment – com-

pared to temporary contracts of the same length.
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8. The impact of the temporary rise 
in the age limit

So far, we have limited the scope of our analysis to the impact of apprenticeship participation on labour mar-

ket entrants in the age group between 16 and 24. However, the 2012 reform introduced a temporary rise in 

the age limit for apprenticeship contracts from 25 to 30 years. This transitory policy change offers an interest-

ing natural experiment. The rise in the age limit came largely unexpected27 and affects a clearly defined cohort 

of workers. By comparing the changes in the labour market outcomes of this group around the date of the re-

form to those of a control group of unaffected individuals we can therefore obtain an estimate of the benefits 

from apprenticeship entitlement. 

The issue of interest is whether the rise in the age limit has led to a durable improvement in the labour 

market outcomes of the individuals who became eligible to an apprenticeship contract right after the reform. 

An exhaustive analysis of this issue is beyond the scope of the reform, as it includes many dimensions, but one 

issue that is relatively easy to evaluate is whether the reform has had a significant impact on the exit rate of 

the affected individuals.

To that aim, we have selected a random sample of individuals without completed vocational education or a 

university degree who were unemployed and aged 25 to 29 at the time of the reform. This sample of individu-

als is our treatment group. As a control group we have selected a second sample of similar but unaffected 

individuals with ages comprised between 30 and 34 years in 2012.28 None of the individuals in the treatment 

or control group ever had an apprenticeship contract before 2012.

Our null hypothesis is that the rise in the age limit expands the employment opportunities of the sample 

of treated individuals. Ceteris paribus, this should show up in an improvement in the exit rate from unem-

ployment of the treated individuals in the post-reform period. The construction of a reliable counterfactual is 

crucial because the rise in the age limit for apprenticeship contracts was part of a broad reform package and it 

was implemented during a deep recession. The comparison between the pre- and post-reform exit rates from 

unemployment of the individuals in the treatment and control group allows us to control for these potential 

confounding factors. Our analysis will therefore allow us to identify which part of the change in the exit rate 

from unemployment of the treated individuals around the year 2012 can be attributed to the change in the 

age limit.

Our sample period lasts from 2008 to 2015 and includes pre-reform and post-reform periods of equal 

length. For the pre-reform period we only consider the observations corresponding to individuals with ages 

between 25 and 29. The sample construction rules are illustrated below.

27    As explained in Section 2, the 2012 reform was implemented only a few months after the previous reform.
28    There are at least two alternative definitions of the control group that deserve to be explored. The first option is to use eligible individuals 
in the age group between 20 and 24 in 2012, who were already eligible to apprenticeship contracts before the reform. The second option 
is to use individuals in the age group 25 to 29 with completed vocational education or a university degree. These individuals belong to the 
same age group as the treated individuals but are not eligible for apprenticeship contracts after the reform.
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Table 5. Construction of the treatment and control group
Year/Age Treatment group Control group

2008 - - - - 25 26 27 28 29 30

2009 - - - 25 26 27 28 29 30 31

2010 - - 25 26 27 28 29 30 31 32

2011 - 25 26 27 28 29 30 31 32 33

2012 25 26 27 28 29 30 31 32 33 34

2013 26 27 28 29 - 31 32 33 34 -

2014 27 28 29 - - 32 33 34 - -

2015 28 29 - - - 33 34 - - -

The treatment group consists of the individuals with ages between 25 and 29 in 2012 and their post-

reform outcomes are marked in yellow. In the first year we include the labour market outcomes of the entire 

treatment group. By contrast, in successive years we eliminate the outcomes of the treated individuals who 

reached the age limit of 30. As times goes by, our treatment group therefore shrinks and in 2015 we only con-

sider the outcomes of the treated individuals in the age bracket 28-29.

For the control group we follow a similar procedure. This group is comprised of individuals with ages 

between 30 and 34 in 2012 and in later years we only keep the labour market outcomes of the non-treated 

individuals younger than 35, which are marked in red.

Finally, for the pre-reform period we only keep the labour market outcomes for individuals with a minimum 

age of 25 years. This restriction is necessary to avoid that the individuals in our treatment or control group 

could have signed an apprenticeship contract during the pre-reform period. The resulting pre-reform out-

comes for the individuals in the treatment and control individuals are marked in green and blue, respectively.

The econometric exercise that we perform in this section is similar to the estimation of the post-reform 

impact of apprenticeship participation on the exit rate from unemployment in our baseline. However, there 

are two important differences. The assignment of the individuals to the treatment and control group is now 

completely exogenous, which strengthens the identification strategy, but the individuals in the treatment and 

control group now belong to different age groups. As a result, they may have accumulated substantially differ-

ent work histories prior to the reform. Unlike before we therefore need to include exhaustive controls for the 

work experience of treated and non-treated individuals prior to 2012.

Table 6 (page 43) compares the personal characteristics and the labour market outcomes of the individuals 

in the treatment and control group during the pre- and post-reform periods. Since individuals in the control 

group are older by construction, there are minor differences in the distributions of personal characteristics 

like gender and educational attainment. Moreover, due to sample attrition there are also some shifts in these 

distributions between the pre- and post-reform period. For example, in the post-reform period we observe a 

parallel downward shift in the educational attainments of the treated and non-treated individuals. The oldest 

individuals in the sample have above-average educational attainments and are the first to be dropped from 

the sample, giving rise to a change in the composition of the two groups. In any case, the differences are rela-

tively small and, by construction, sample attrition affects the treatment and control group in a similar manner.

Next, looking at the pre-reform labour market experience of both groups, we observe a high degree of 

similarity. The two groups accumulated virtually the same number of months of experience in temporary and 

permanent jobs and the same benefit entitlements and their previous jobs also have similar characteristics. 

Furthermore, despite the difference in age, the two groups faced similar exit rates from unemployment in the 
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pre-reform period. The latter can be seen by looking at the distribution of the length of the unemployment 

spells of both groups. In the pre-reform period, the mean duration of unemployment is almost two years for 

both groups and the overall distribution is also virtually identical. Furthermore, a comparison between the 

pre- and post-reform labour market outcomes confirms the importance of a reliable counterfactual. In the 

post-reform period, the treated individuals exit unemployment more quickly than in the pre-reform period, 

but the same is true for the individuals in the control group. It is therefore unlikely that this improvement can 

be attributed to the rise in the age limit.

Table 6. Balancing table of individual characteristics and selected labour market outcomes
2008-2012 2012-2015

Treatment Control Treatment Control
Gender
   Male 64.78        68.93        60.49 63.46

   Female 35.22       31.07       39.51 36.54

Age (mean) 25.80 29.2 27.1 32.1

Education
   Primary 36.41 39.16 40.70 44.22

   Lower-secondary 12.88 15.55 11.68 13.84

   Upper-secondary 50.71 45.30 47.62 41.94

UB entitlement (%) 2.67 2.82 2.15 2.95

Previous work experience (months)
Temporary contracts
Mean 13.64 14.46 11.28 12.60

25    4.0    4.0    3.0    4.0

50    10.0    11.0    8.0    10.0

75    20.0    21.0    16.0    18.0

Permanent contracts
Mean 3.48 3.86 3.03 3.84

Duration unemployment spells (months)
Mean 23.58 23.15 21.12 21.15

25 10 9 8 8

50 27 26 20 21

75 37 37 37 37

Characteristics of previous job
A. Sector of activity
Manufacturing 5.78 5.56 3.47 3.17

High knowledge-intensive services 5.25 5.70 5.20 5.05

Financial services 9.80 8.13 8.93 6.81

Education and health services 0.70 0.50 0.33 0.16

Wholesale and retail trade 3.58 2.82 4.01 3.12

Accommodation and foodservice 24.74 24.22 18.38 15.23

Low knowledge-intensive services 13.53 12.97 16.56 14.60

Agriculture 10.66 10.46 12.98 13.81

Extractive industries 9.33 10.92 18.84 24.46

Construction 0.27 0.26 0.27 0.18

Temporary work agencies 16.37 18.45 12.03 13.41

B. Occupational category
Low 47.09 50.31 54.15 56.84

Middle-low 42.41 41.13 36.44 XXX

Middle-high 8.26 6.49 7.39 XXX

High 2.24 2.06 2.02 XXX
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To test this hypothesis, we include three additional variables in our baseline specification for the exit rate 

from unemployment: a dummy called “Treated” that takes value one for the individuals in the treatment group, a 

step dummy called “Post-2012” that takes value one during the post-reform period and the interaction of these 

two dummies, denoted by “Treated*Post-2012”. The estimation results are reported in Table A7 (page 55). The 

coefficient of interest is the coefficient of the interaction term. If the reform has exerted a significantly posi-

tive effect on the exit rate from unemployment of the treatment group, then the coefficient of this interaction 

should be positive and significantly different from zero. Inspection of our results shows that this is not the 

case. Both the coefficients of the treatment dummy and the interaction term are very small and not significant-

ly different from zero. The only significant difference between the pre- and post-reform period is an improve-

ment in the overall exit rate from unemployment, captured by the positive and significant coefficient of the 

dummy Post-2012.

Our results indicate that the rise in the age limit of apprenticeship contracts has, at best, caused a substitu-

tion of apprenticeship contracts for regular employment contracts without a significant change in the overall 

exit rate from unemployment. Our previous results suggest that such a substitution will likely produce sig-

nificant beneficial effects if the apprenticeships last several years. What remains an open question though is 

whether there are significant differences in the pattern of benefits associated with apprenticeship participation 

of younger and older workers. Older apprentices may be more committed to training than their younger coun-

terparts, but at the same time they may not be in a position to sacrifice earnings during long periods because 

of family responsibilities or homeownership. Further research should try to shed a light on these issues.   
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9. Concluding remarks

This report offered an exhaustive evaluation of the labour market impact of apprenticeships in Spain. In our 

econometric analysis we have applied advanced econometric techniques to a large dataset with longitudinal 

social security records of a sample of over 600,000 individuals. In this sense, the report is unique in its kind in 

Spain.

Our findings confirm the positive impact of apprenticeship participation on the posterior labour market 

outcomes of entrants. The most striking finding is the high transition rate from apprenticeship training to per-

manent employment at the end of the second and third year of an apprenticeship. According to our estimates, 

between one-quarter and one-third of the individuals who complete an apprenticeship of more than two years 

are promoted to a permanent job irrespective of their prior education attainment. The cumulative impact is 

also striking. After seven years of labour market experience, 80% of the individuals with a three-year appren-

ticeship have found a permanent position, compared to 40% of the individuals in the control group with an 

initial temporary contract of the same length.

Nonetheless, our analysis also highlights important challenges. First, despite the existence of substantial 

gains from long-term apprenticeships, the vast majority of apprenticeships are short-term positions which 

produce no substantial improvements in the labour market position of entrants. Second, the gains from ap-

prenticeship participation are realised at the end of the training period. By contrast, we do not find significant 

differences in the access to permanent employment in the post-treatment period, nor do we find an unam-

biguously positive impact of apprenticeship participation on the exit rate from unemployment. These marked 

differences between the instant and the post-treatment effects raise some concerns about the transferability 

of the skills acquired during an apprenticeship. Last but not least, despite the large stock of potential benefi-

ciaries, apprenticeship contracts make up only a tiny fraction of the contracts signed in Spain. 

All three elements should be taken into account in the ongoing discussions about further reforms. The 

design of a more flexible regulation of apprenticeship contracts may boost the creation of apprenticeship posi-

tions, but the authorities should avoid measures that weaken the quality of training. The emphasis should be 

placed on measures that provide more flexibility to adapt the content and the design of the training program 

to the needs of the apprentices and the changing demand of employers.

With respect to the needs of apprentices, the authorities should pay particular attention to the interests 

of the most vulnerable groups, such as high-school dropouts. After the recent reforms, this group faces more 

difficulties to terminate compulsory education and the current regulation makes it unnecessarily difficult to de-

sign long-term training programs that are tailored to the needs of this group. For example, under the current 

rules, youth without completed mandatory education cannot sign an apprenticeship contract that leads up to 

a professional certificate of level 2, despite the fact that this is a feasible objective within the legal time span 

of apprenticeship contracts. The reason is that the contract cannot specify training objectives for which the 

individual is unqualified at the start of the contract. The parties therefore either have to request permission to 

alter the training program or formalise a new contract once the apprentice has obtained a level professional 

certificate at level 1. 
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Analogously, in the case of firms, one of the priorities is to achieve a swift adaptation of the fichero de espe-

cialidades formativas (see Footnote 5) to the changing needs of firms. The digital revolution and the impact of 

globalisation lead to rapid changes in the structure of occupations and the skill demand of firms. The supply of 

training opportunities should quickly adapt to these changes and this is only possible if the Public Employment 

Services facilitate such changes.

The second priority is to design a system of economic incentives that stimulates take-up and that minimises 

the associated deadweight losses. The current system of economic incentives provides strong incentives for 

the promotion of apprentices to permanent positions. These economic incentives probably help to explain 

the observed spikes in the transition rate from apprenticeship contracts to permanent contracts at the end 

of the second and the third year. But it would be important to check what proportion of these jobs survives 

after the social security rebates come to an end. Similarly, in the case of the proposed wage supplement for 

apprentices it is important to ensure that the duration of the wage supplement coincides with the duration of 

the training program. A maximum duration of eighteen months, as envisaged in the original proposal, might 

provoke the premature abandonment of the apprentice and may even act as a disincentive for the creation of 

long-term apprenticeships. In both cases a valuable alternative would be to strengthen the financial contribu-

tion to the training costs of the firm. This could be achieved by raising the hourly rates and/or by raising the 

maximum number of hours of training that firms may declare. Under the Youth Guarantee firms could declare 

almost double the amount of training hours as under the current regulation. It may be worthwhile to perform 

an experiment to see whether this measure effectively promotes more intensive training programs and better 

labour market outcomes.

Next, in the current system there is a risk that students abandon the education system to take up a paid 

apprenticeship rather than to complete a degree in vocational education. The future regulation of apprentice-

ships and dual vocational education should correct this problem and clearly distinguish the role of the two 

systems. Apprenticeship contracts should be flexible option to provide occupation-relevant skills to youth 

who abandoned the education system without the minimum credentials to build up a stable working ca-

reer. Indeed, the authorities should strive to turn apprenticeships into the default option for this group. Dual 

vocational education, on the contrary, should serve to provide high-quality vocational training at the upper-

secondary and tertiary level. The role of firms is different in the two systems and this should be reflected in the 

regulation.

Last but not least, the inflow of high-school dropouts and early school leavers is still high by international 

standards. The authorities should step up their effort to stem this inflow. Pre-vocational tracks prove to be 

useful in this respect as long as the students do not abandon the education system upon completion of this 

two-year track. 
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Tables

Table A.1. The basic regulation of apprenticeship contracts, 1993-2017
1993 2011 2012

Beneficiaries
15-24 Yes Yes Yes

25-30 No No Yes, until the unemployment 
rate drops below 15%.

Contract details
Contract length 6 months - 3 years 1 - 2 years 1 - 3 years

Remuneration

To be determined in collective 
agreements subject to a lower 
limit of 70, 80 and 90% of the 
statutory minimum wage during 
the first, second and third year.

To be determined in collective 
agreements in proportion to 
effective working time, but not 
lower than the statutory mini-
mum wage for the same number 
of hours.

To be determined in collective 
agreements in proportion to 
effective working time, but not 
lower than the statutory mini-
mum wage for the same number 
of hours.

Maximum number of renewals 2 0 2

Minimum training requirement 
as % of regular hours per year 15% 25% 25%, 15%, 15%

Training facilities  
and certification

Training facilities
Official training centres, work-
place training and training cen-
tres of employer organisations.

Official training centres.
Official training centres and 
workplace training in firms with 
certified facilities.

Mandatory certification of train-
ing activities No Yes Yes, starting 2016 .

Recognised degrees  
and certificates
ESO Mandatory Optional No

Medium-level vocational educa-
tion Yes Yes

Professional certificates Yes Yes Yes

Social protection  
and economic incentives

Social security entitlements Limited. No entitlement to unem-
ployment benefits. Comprehensive Comprehensive

Social security rebates (tempo-
rary/permanent) No

100% for firms with less than 
250 employees. 75% for all 
other firms (temporary until 
December 2013)

100% for firms with less than 
250 employees. 75% for all 
other firms (permanent)

Economic incentives for promo-
tion to permanent position No

Social security rebates of 1,500 
(1,800) euros per annum during 
three years

Social security rebates of 1,500 
(1,800) euros per annum during 
three years
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Table A.2. Estimation results. Instant treatment effect and exit from employment
Unemployment Temporary jobs Permanent jobs

Coef. Std. error Coef. Std. error Coef. Std. error

Apprenticeship
Log(t) -0.0401 (0.0985) 0.0420 (0.272) -0.0617 (0.557)

Log(t)^2 -0.123*** (0.0306) 0.0810 (0.0711) 0.246* (0.127)

   Month 7 1.968*** (0.0295) 1.458*** (0.0757) 1.540*** (0.152)

   Month 13 1.719*** (0.0435) 1.076*** (0.0938) 1.388*** (0.139)

   Month 19 3.011*** (0.0468) 1.726*** (0.0932) 1.619*** (0.135)

   Month 25 4.656*** (0.0689) 4.289*** (0.0892) 5.012*** (0.0970)

   Month 37 5.870*** (0.205) 4.568*** (0.254) 5.246*** (0.242)

Temporary
Log(t) -0.288*** (0.0206) -0.458*** (0.0350) -0.116 (0.0994)

Log(t)^2 -0.0897*** (0.00771) -0.0328** (0.0134) -0.0493 (0.0319)

   Month 4 0.266*** (0.00934) 0.150*** (0.0169) 0.252*** (0.0445)

   Month 7 0.609*** (0.0128) 0.661*** (0.0218) 0.600*** (0.0547)

   Month 13 0.923*** (0.0222) 1.396*** (0.0314) 1.263*** (0.0695)

   Month 19 0.0425 (0.0486) -0.0154 (0.0866) -0.250 (0.191)

   Month 25 0.216*** (0.0626) 0.0393 (0.115) 0.214 (0.196)

Permanent
Log(t) -0.702*** (0.0656) -0.735*** (0.135) -1.065*** (0.145)

Log(t)^2 0.107*** (0.0183) 0.134*** (0.0364) 0.253*** (0.0367)

Personal characteristics
Age 0.0226*** (0.00764) -0.126*** (0.00767) -0.291*** (0.00948)

Age^2 -0.0011*** (0.000171) 0.00274*** (0.000172) 0.00649*** (0.000229)

Female 0.160*** (0.00646) -0.166*** (0.0101) 0.175*** (0.0209)

Primary -0.0829*** (0.01000) -0.1000*** (0.0148) 0.0916*** (0.0340)

Bachelor stage 1 -0.134*** (0.00707) -0.136*** (0.0107) 0.102*** (0.0249)

Bachelor stage 2 0.0682*** (0.00845) -0.0820*** (0.0131) 0.347*** (0.0287)

Instant treatment effect
Training -1.718*** (0.0735) -2.806*** (0.247) -2.197*** (0.609)

Permanent -1.511*** (0.0565) -1.454*** (0.116) -0.122 (0.149)

Economic cycle
A Apprenticeship
r.u.r. 0.00291 (0.00403) -0.0236 (0.0146) -0.0600 (0.0405)

(r.u.r.) x Log(t) -0.0168*** (0.00545) -0.0136 (0.0159) -0.0472 (0.0362)

(r.u.r.) x Log(t)^2 0.00510*** (0.00167) 0.00467 (0.00409) 0.0144* (0.00806)

e.g.r. -0.0125 (0.00807) 0.132*** (0.0304) -0.0139 (0.0708)

(e.g.r.) x Log(t) -0.00449 (0.0105) -0.0409 (0.0318) 0.0540 (0.0627)

(e.g.r.) x Log(t)^2 0.000574 (0.00317) 0.00541 (0.00800) -0.0162 (0.0138)

B Temporary
r.u.r. 0.0129*** (0.000666) 0.0109*** (0.000990) -0.0635*** (0.00432)

(r.u.r.) x Log(t) -0.0069*** (0.00120) -0.0208*** (0.00207) -0.00575 (0.00676)

(r.u.r.) x Log(t)^2 0.000477 (0.000458) 0.00442*** (0.000807) 0.00391* (0.00215)

e.g.r. -0.0436*** (0.00129) 0.00616*** (0.00197) -0.0427*** (0.00727)

(e.g.r.) x Log(t) 0.00852*** (0.00227) 0.0252*** (0.00394) -0.00549 (0.0111)

(e.g.r.) xLog(t)^2 0.00208** (0.000836) -0.00135 (0.00148) 0.00887** (0.00352)
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Unemployment Temporary jobs Permanent jobs
Coef. Std. error Coef. Std. error Coef. Std. error

C Permanent
r.u.r. 0.00391 (0.00329) -0.0193*** (0.00715) -0.0287*** (0.00858)

(r.u.r.) x Log(t) 0.0111*** (0.00427) 0.00175 (0.00918) 0.0253*** (0.00974)

(r.u.r.) x Log(t)^2 -0.0064*** (0.00120) -0.00296 (0.00249) -0.0072*** (0.00245)

e.g.r. -0.0465*** (0.00595) 0.0298** (0.0127) -0.0723*** (0.0147)

(e.g.r.) x Log(t) 0.0107 (0.00751) 0.00254 (0.0157) 0.0506*** (0.0166)

(e.g.r.) x Log(t)^2 0.00279 (0.00206) 0.00449 (0.00419) -0.00589 (0.00416)

Observations 4,770.399

Log Likelihood -1,73E+09

Note: “Bachelor stage 1” and “Bachelor stage 2” refer, respectively to uncompleted and completed upper-secondary education. 
The cyclical indicator “r.u.r.” refers to the monthly regional unemployment rate, while “e.g.r.” refers to the quarterly growth rate of 
registered employment at the national level. All coefficient estimates except the instant treatment effect are common to all spells 
of temporary and permanent employment. The instant treatment effect is measured relatively to the control group of temporary 
contracts. Besides the reported covariates, the estimated specification includes a full set of region dummies and sector dummies.*** 
p<0.01, ** p<0.05 and * p<0.10.

Table A3. Estimation results. Post-treatment effect. Exit from employment

Unemployment Temporary jobs Permanent jobs
Coef. Std. error Coef. Std. error Coef. Std. error

Temporary
Treated (=1) -0.385*** (0.0199) -0.312*** (0.0314) -0.351*** (0.0848)

Treated x Dur. Apprenticeship  -0.0044*** (0.00102) 0.00533*** (0.00157) 0.0167*** (0.00385)

Elapsed time  0.00599*** (0.000363) 0.000420 (0.000592) 0.00213 (0.00162)

Previous exp.

Temporary -0.0125*** (0.000277) 0.0134*** (0.000351) 0.00320*** (0.00103)

Permanent -0.0183*** (0.000597) -0.0046*** (0.000797) 0.0268*** (0.00130)

Permanent
Permanent -1.421*** (0.0545) -1.424*** (0.112) -0.140 (0.146)

Treated (=1) -0.523*** (0.0635) -0.356*** (0.117) -0.375*** (0.134)

Treated x Dur. Apprenticeship -0.0091*** (0.00259) -0.00816* (0.00467) 0.000875 (0.00476)

Previous exp.

Temporary  -0.0158*** (0.000970) 0.00295** (0.00149) 0.00133 (0.00176)

Permanent -0.0145*** (0.000965) -0.0080*** (0.00173) 0.0117*** (0.00146)

Elapsed time 0.00546*** (0.00115) 0.00602*** (0.00207) 0.00734*** (0.00222)

Treated x Month 37 -0.529 (0.381) 0.302 (0.414) -0.166 (0.452)

Observations 4,770.399

Log Likelihood -1,73E+09

Note: The variable “Elapsed time” refers to the elapsed time measured in months since the end of the apprenticeship contract. 
“Previous exp.” measures the accumulated experience, measured in months, in temporary and permanent contracts. “Dur. 
Apprenticeship” measures the length in months of apprenticeship contracts. The dummy “Month 37” is introduced to capture the 
potential effects due to the legal limit on the length of social security rebates to stimulate the creation of permanent jobs.
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Table A4. Estimation results. Post-treatment effects. Exit from unemployment

Temporary jobs Permanent jobs
Coef. Std. error Coef. Std. error

Baseline hazard
Log(t) 0.146*** (0.0232) 0.508*** (0.0714)

Log(t)^2 -0.440*** (0.0117) -0.703*** (0.0336)

Log(t)^3 0.0697*** (0.00202) 0.127*** (0.00561)

Personal characteristics
Age 0.378*** (0.00910) 0.180*** (0.0101)

Age^2 -0.00820*** (0.000199) -0.00378*** (0.000235)

Female -0.169*** (0.00711) 0.165*** (0.0167)

Primary 0.0214* (0.0112) 0.115*** (0.0286)

Bachelor stage 1 0.0476*** (0.00798) 0.256*** (0.0204)

Bachelor stage 2 0.000403 (0.00929) 0.182*** (0.0235)

Previous employment
Treated (=1) -0.374*** (0.0166) -0.217*** (0.0441)

Treated x Dur. Apprenticeship 0.00199** (0.000963) 0.0137*** (0.00230)

UB -1.172*** (0.0350) -0.948*** (0.100)

(U.B.) x ln(dur. unemployment) 0.543*** (0.0205) 0.495*** (0.0556)

Previous exp.
Temporary -0.00165*** (0.000328) -0.00518*** (0.000836)

Permanent  -0.0230*** (0.000557) 0.0263*** (0.000794)

Elapsed time 0.00402*** (0.000312) -0.00199** (0.000911)

Economic cycle
r.u.r. -0.0198*** (0.000884) -0.0659*** (0.00325)

(r.u.r.) x Log(t) 0.00691*** (0.00115) 0.0111*** (0.00406)

(r.u.r.) x Log(t)^2 -0.000406 (0.000337) -0.000719 (0.00110)

e.g.r. 0.0360*** (0.00168) -0.00419 (0.00553)

(e.g.r.)  x Log(t) 0.0129*** (0.00223) 0.0141** (0.00701)

(e.g.r.)  x Log(t)^2 -0.00195*** (0.000660) -0.00183 (0.00195)

Observations 4,770,399

Log likelihood -1,73E+09

Note: “Bachelor stage 1” and “Bachelor stage 2” refer, respectively to uncompleted and completed upper-secondary education. 
The variable “Elapsed time” refers to the elapsed time measured in months since the end of the apprenticeship contract. “Previous 
exp.” measures the accumulated experience, measured in months, in temporary and permanent contracts. “Dur. Apprenticeship” 
measures the length in months of apprenticeship contracts. “UB” measures unemployment benefit or subsidy entitlement. The 
cyclical indicator “r.u.r.” refers to the monthly regional unemployment rate, while “e.g.r.” refers to the quarterly growth rate of 
registered employment at the national level. Besides the reported covariates, the estimated specification includes a full set of region 
dummies, sector dummies and dummies for occupational categories. *** p<0.01, ** p<0.05, * p<0.1.
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Table A5. Estimation results. Exit to first permanent contract. Post-treatment effect

Coef. Std. error
Baseline hazard
Log(t) 1.431*** (0.137)

Log(t)^2 -0.885*** (0.108)

Log(t)^3 0.289*** (0.0359)

Log(t)^4 -0.0309*** (0.00395)

Month 12 0.0681 (0.0521)

Month 24 0.0292 (0.0562)

Month 36 -0.00497 (0.0609)

Personal characteristics
Female 0.103*** (0.0150)

Age 0.127*** (0.00746)

Age x Log(t) -0.0300*** (0.00232)

Bachelor stage 1 0.219*** (0.0159)

Bachelor stage 2 0.242*** (0.0181)

Policy variables
Treated (=1) 0.0302 (0.0287)

Duration of first apprenticeship contract 0.0368*** (0.00509)

Duration of first apprenticeship contract x 
Log(t)

-0.0114*** (0.00446)

Duration of first apprenticeship contract x 
Log(t)^2

0.00148 (0.00102)

Duration of first temporary contract 0.0344*** (0.00319)

Duration of first temporary contract x Log(t) -0.0150*** (0.00340)

Duration of first temporary contract x 
Log(t)^2

0.00127 (0.000819)

Sector of activity of first contract
Knowledge-intensive manufacturing 0.131*** (0.0316)

Knowledge-extensive manufacturing 0.159*** (0.0278)

Finance and other high-qualified services 0.169*** (0.0308)

Education and sanitary services 0.0830* (0.0505)

Wholesale and retail trade 0.299*** (0.0195)

Hostelry and other low-qualified services 0.302*** (0.0197)

Economic cycle
Unemp. Rate -0.0527*** (0.00566)

Unemp. rate x Log(t) -0.0114** (0.00446)

Unemp. rate x Log(t)^2 0.00377*** (0.000846)

Constant -6.962*** (0.164)

Observations 3,927,391

Log likelihood -130701

Note: The sample consists of the subsample of entrants who did not make a direct transition to a permanent contract at the end 
of their first employment spell. The estimation procedure considers a single exit to a first permanent contract for all individuals 
who are either unemployed or employed. The duration of the transition is measured from the moment of termination of the first 
employment spell. Besides the reported covariates, the estimated specification includes a full set of region and sector dummies. *** 
p<0.01, ** p<0.05, * p<0.1.
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Table A6. Estimation results. Exit to first permanent contract.  
Total pre- and post-treatment effect

Coef. Std. error
Baseline hazard
Log(t) 1.042*** (0.160)

Log(t)^2 0.168 (0.122)

Log(t)^3 -0.0842** (0.0387)

Log(t)^4 0.00867** (0.00417)

Month 12 0.298*** (0.0436)

Month 24 1.050*** (0.0331)

Month 36 0.341*** (0.0509)

Personal characteristics
Female 0.112*** (0.0144)

Age 0.196*** (0.00853)

Age x Log(t) -0.0520*** (0.00259)

Bachelor stage 1 0.193*** (0.0151)

Bachelor stage 2 0.249*** (0.0175)

Policy variables
Treated (=1) -0.205*** (0.0341)

Treated x Months in Apprenticeship contract 0.0481*** (0.00201)

Months in Temporary contract 0.0108*** (0.000717)

Treated x Elapsed time from the first contract -0.00553*** (0.000805)

Elapsed time from the first contract (months) 0.00390*** (0.00125)

Sector of activity of first contract
High-qualified manufact. industry 0.116*** (0.0295)

Low-qualified manufact. industry 0.130*** (0.0264)

Finance and other high-qualified services 0.183*** (0.0298)

Education and health services -0.0424 (0.0478)

Commerce 0.309*** (0.0183)

Accommodation and other low-qualified services 0.306*** (0.0190)

Economic cycle
Unemp. Rate -0.0646*** (0.00744)

Unemp. rate x Log(t) -0.00453 (0.00532)

Unemp. rate x Log(t)^2 0.00268*** (0.000934)

Constant -8.552*** (0.196)

Observations 4,460,947

Log-Likelihood -143445

Note: This specification estimates the transition rate to individuals’ first permanent contract from the start of the first employment 
spell. The dummy “Treated” identifies the individuals who start their working career with an apprenticeship contract. The 
specification includes controls for the duration of the first contract and, for those who do not immediately obtain a permanent 
contract, the specification includes a control for the time elapsed since the end of the first contract. Both effects are allowed to differ 
between apprenticeship contracts and regular employment contracts. Besides the reported covariates, the estimated specification 
also includes a full set of region dummies. *** p<0.01, ** p<0.05, * p<0.1.
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Table A7. Estimation results. The impact of the rise  
in the age limit of apprenticeship contracts

Coef. Std. error
Policy variables
Treated -0.000193 (0.0242)

Post2012 0.240*** (0.0269)

TreatedxPost2012 0.00736 (0.0303)

Duration dependence
Log(t) 0.360*** (0.0591)

Log(t)^2 -0.726*** (0.0287)

Log(t)^3 0.122*** (0.00460)

Month 3 -0.122*** (0.0227)

Month 4 -0.123*** (0.0245)

Month 7 -0.0496 (0.0304)

Month 9 0.285*** (0.0195)

Previous labour market experience
Previous exper. in temporary jobs (months) -0.000182 (0.000500)

Previous exper. in permanent jobs (months) -0.00844*** (0.000714)

Unemployment benefits (UB) -1.055*** (0.0641)

(UB) x ln(dur. unemployment) 0.636*** (0.0340)

Personal characteristics
Age -0.0197 (0.0631)

Age^2 7.23e-05 (0.00113)

Female -0.118*** (0.0135)

Immigrant 0.115*** (0.0139)

Primary education -0.0710*** (0.0186)

Bachelor stage 1 0.0183 (0.0154)

Bachelor stage 2 0.0547*** (0.0174)

Economic cycle
Regional unemployment rate (r.u.r.) -0.0320*** (0.00227)

(r.u.r.) x Log(t) 0.0211*** (0.00229)

(r.u.r.) x Log(t)^2 -0.00429*** (0.000639)

Quarterly employment growth rate (q.e.g.r.) 0.0147*** (0.00469)

(q.e.g.r.)  x Log(t) 0.0475*** (0.00580)

(q.e.g.r.)  x Log(t)^2 -0.0142*** (0.00160)

Observations 682,165

Log-Likelihood -120008

Note: “Bachelor stage 1” and “Bachelor stage 2” refer, respectively to uncompleted and completed upper-secondary education. 
“Previous exp.” measures the accumulated experience, measured in months, in temporary and permanent contracts. “UB” measures 
unemployment benefit or subsidy entitlement. The cyclical indicator “r.u.r.” refers to the monthly regional unemployment rate, 
while “e.g.r.” refers to the quarterly growth rate of registered employment at the national level. Besides the reported covariates, the 
estimated specification includes a full set of region dummies, sector dummies and dummies for occupational categories. The last two 
dummies refer to the individuals’ previous job. *** p<0.01, ** p<0.05, * p<0.1.
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Technical specifications 

In this Appendix we offer the complete specification of our multi-state and multi-spell discrete 
time duration model. Following Bentolila et al. (2017) and Troncoso-Ponce (2016), we jointly 
estimate employment and unemployment exit rates, using mixed proportional hazard rates 
with state-dependent competing risks and controlling for the presence of unobserved 
heterogeneity. Furthermore, our econometric model includes an additional equation to control 
for the initial conditions that affect the type of each individual’s first contract. 

The state-dependent competing exits are defined as follows. Employed individuals face three 
competing risks: exit to unemployment, exit to a temporary job, or exit to a permanent job. 
Unemployed individuals on their part face two competing risks: exit into a temporary contract 
or exit into a permanent job. 

To control for the presence of unobserved heterogeneity, we following the non-parametric 
approach of Heckman and Singer (1984). Specifically, we assume the presence of two different 
values of heterogeneity for the exits from employment and for the exits from unemployment, 
creating a total of four different types. And given the importance that the literature assigns to 
the initial conditions problem (e.g. Wooldridge, 2005), we have included an equation to control 
for observable factors that explain the entry into the labor market through two different types 
of labor contracts: an apprenticeship contract, or a temporary contract.  

B.1. Functional form of the hazard rates
We estimate our discrete time duration model in monthly intervals. All hazard rates are
specified as multinomial Logit functions. In particular, the conditional probability of a transition
from state s to state ds for an individual who has been in state s for t months is given by the
following expression:
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)(, tsdsλ is a polynomial in t that captures the effect of duration dependence, while )(, tx sds  is a

vector of individual and aggregate time-varying controls, sdsz ,  is a vector of time-invariant
controls and ηs captures unobserved heterogeneity. Furthermore, all explanatory variables are 
interacted with dummies for the three types of contracts. Hence, each of the covariates may 
affect the hazard rates differently depending on the contract-type of the individual. In the case 
of unemployed individuals, the contract type refers to the individual’s last employment 
contract. 
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The range of s = {e,u}, where e and u denote, respectively, employment and unemployment. 
The state-dependent competing risks faced by the individual define the range of ds. In 
particular, de = {u,t,p} and du = {t, p} where ds = t implies exit to a temporary contract and ds = p 
implies exit to a permanent contract. The total hazard rate for exits from employment is given 
by the sum of the three competing risks: 

)()()()( ,,, thththth peteuee ++=

Analogously, the total hazard rate for exits from unemployment is defined as the sum of the 
exit rates from unemployment to temporary and permanent employment: 

)()()( ,, ththth putuu += . 

B.2. Initial conditions
The equation for the initial conditions is estimated using the following multinomial Logit
specification:
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In our model entrants may enter the labour market through an apprenticeship contract, or 
under a temporary contract. Therefore, we define the range S1 = {f,t}, where S1 = f refers to 
initial apprenticeship contract. The estimation of this equation allows us to control for the 
covariates (observed in the first month of the initial employment spell) that affect the type of 
labor contract by which they enter to the labor market. 

B.3. Unobserved heterogeneity and the likelihood function

State-dependent unobserved heterogeneity is captured by Eη and Uη , respectively. We

consider the presence of two types of employees ( E
1η , E

2η ) and unemployed ( U
1η , U

2η ) with

different unobserved characteristics affecting the transition rates. Following Heckman and 
Singer (1984), we define the likelihood function with four points of support for the 

identification of the non-parametric unobserved heterogeneity distribution, given by: ( U
1η , E

1η ), 

( U
1η , E

2η ), ( U
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1η ) and ( U
2η , E

2η ).

The four mass points define four different types of individuals with associated probability jπ  

for j= {1,2,3,4}. The values of these probabilities are estimated jointly with the rest of the model 
parameters by means of the following multinomial Logit function: 
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The non-parametric discrete probability distribution of the unobserved heterogeneity takes 
the following four mass-points structure: 

),Pr( 111
EU ηηπ = , ),Pr( 212

EU ηηπ = , ),Pr( 123
EU ηηπ =  and ),Pr(1 223214

EU ηηππππ =−−−=  

The contribution to the likelihood function of an individual i  is given by the following 
expression: 
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Where ( )11 |Pr == itxsS denotes the initial condition equation, by which we estimate the 

probability of observing an apprenticeship contract at the first month, 1=t , of an individual’s 

career. ( )ejdededeede eeee ztxttTh ηλ ,),(),(| ,,,, =  denotes the employment hazard rate for the 

specific risk { }ptude ,,=  observed at month tT e = , conditional on the duration dependence

)(, tedeλ , on the set of covariates )(, tx ede  and on belonging to the type of workers with

unobserved characteristics given by e
jη . Analogously for the unemployment equation, 

( )ujdududuudu uuuu ztxttTh ηλ ,),(),(| ,,,, = denotes the unemployment hazard rate for the 

specific risk { }ptdu ,=  observed at month tT u = , conditional on the duration dependence

)(, tuduλ , on the set of covariates )(, tx udu  and on belonging to the type of workers with

unobserved characteristics given by u
jη .1 Dummy variables )1( =eI  and )1( =uI  identify

(taking value 1, and zero otherwise) employment and unemployment equations, respectively. 

As the survival function2 of competing risks models takes into account the all possible risks 
faced by the individual at month tT = , the employment survival rate takes the following 
expression: 
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Finally, the dependent variable { }1,0=ed
ity , for { }ptude ,,= , denotes the dummy variable

that takes value 1 if worker i  exits out from employment towards the destination ed  at month 

tT e = , and takes value zero otherwise.

Analogously for the unemployment equation, the survival function takes the following 
expression: 

1 It is assumed that unobserved characteristics do not vary with time and are not correlated to the rest of explanatory 
variables included in the specification of the hazard rates. 
2 The survival function estimates the cummulative probability of surviving in each stated considered (employment or 
unemployment) until each month tT = .	
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And dependent variable { }1,0=ud
ity , for { }ptdu ,= , denotes the dummy variable that takes

value 1 if unemployed worker i  exits out from unemployment towards the destination ud  at 

month tT u = , and takes value zero otherwise.

Finally, the total likelihood function is given by the following expression: 
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This is the expression to be maximized by the maximum likelihood method. Given the 
complexity of the econometric model, and the large size of our estimation sample (4,770,399 
observations), the algebraic expressions of both the gradient vector and Hessian matrix have 
been programmed in order to achieve the model convergence (see, for instance, Troncoso-
Ponce, 2017). 
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