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Long-term labor market returns to upper secondary school track choice: 

Leveraging idiosyncratic variation in peers’ choices 

 

Abstract 

Vocational education and training (VET) is theorized to play a dual role for inequality of labor 

market outcomes: the role of a safety net and the role of socioeconomic diversion. In this paper, 

we test these hypotheses by examining the long-term labor market returns to track choice in upper 

secondary education in Denmark using an instrumental variable approach that relies on random 

variation in school peers’ educational decisions. We report two main findings. First, VET diverts 

students on the margin to the academic track away from higher-status but not higher-paying 

occupations. Second, VET protects students on the margin to leaving school from risks of non-

employment and unskilled work, also leading to higher earnings. These results suggest that in 

countries with a highly compressed wage structure, a strong VET system benefits students unlikely 

to continue to college, while causing few adverse consequences for students on the margin to 

choosing academic education. 

 

Keywords: educational tracking, vocational education, labor market outcomes, earnings, 

instrumental variables, peer effects  
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1. Introduction 

The question whether a vocational education and training system is still desirable in contemporary 

knowledge-intensive and technologically advanced societies continues to occupy the minds of 

scholars, citizens, and policymakers. Proponents of the vocational training system emphasize that 

it provides a safety net that reduces the risk of falling to the bottom of the labor queue for students 

who are unlikely to continue on to college (Arum and Shavit 1995). A vocational degree is thought 

to provide a smooth labor market transition because of the vocational specificity of the degrees 

that make them immediately valuable for employers. Empirical research finds that vocational 

degree holders have lower rates of unemployment at early stages of the occupational career, which 

are, however, later equalized (Brunello and Rocco 2017; Forster, Bol and Van de Werfhorst 2016; 

Hanushek et al. 2017). Critics of the vocational track emphasize that while it may be beneficial for 

academically weaker students, it may also be detrimental for academically able students as a 

vocational degree often is a dead end in terms of continuation into tertiary education. Some critics 

view the vocational track as a diversion particularly for smart students of working class 

background, who would gain from fostering their general academic skills but instead make 

educational decisions with reference to their parents’ level of education (Shavit and Müller 2000).

 Although it is an important matter for researchers and policymakers to gain knowledge 

about how track choice affects labor market outcomes, existing studies are limited by the ways in 

which they identify these effects. Correlational studies, which generally show major differences 

in occupational prospects between students in academic tracks, vocational tracks, and early school 

leavers (Arum and Shavit 1995; Birkelund, Karlson, and Reimer 2021; Brunello and Checchi 

2007; Golsteyn & Stenberg 2017), may be misleading because the underlying student bodies differ 

profoundly with respect to unobserved characteristics of socioeconomic background, academic 
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ability, and educational aspirations (Gamoran and Mare 1989). Furthermore, as correlational 

studies that control on observables compare students in different tracks as a whole, they disregard 

students on the margin between tracks who are more interesting from a policy perspective, being 

the ones most likely to be affected by policy measures. 

In this paper, we estimate the effect of track choice in upper secondary education by using 

random variation in peer groups’ educational decisions between cohorts in an instrumental variable 

approach. Research on peer effects shows that undecided students conform to the educational 

decisions of their school peers (Andersen and Hjortskov 2019; Fletcher 2012; Rosenqvist 2018), 

and we exploit this idiosyncratic variation to instrument for the student’s own educational decision. 

An appeal of this instrument is that it plausibly affects students on the margin between choices, 

such as between the academic and vocational track and between the vocational track and leaving 

school. We apply the research design to a longitudinal database built on Danish register data 

covering all 9th grade cohorts from 1978 to 1992 and find that the vocational track acts as a safety 

net by protecting students on the margin to early school leaving from risks of non-employment 

and unskilled manual work, while also leading to higher earnings. However, on the margin to the 

academic track, the vocational track diverts students away from higher-status occupations, 

although not from higher earnings and income. Taken together, these findings indicate that 

vocational education promotes inclusion in employment and a secure income position relative to 

dropping out of school. Moreover, there is no disadvantage of enrolling the vocational track 

relative to the academic track in terms of income and employment, outcomes that are equalized in 

the Danish welfare state. 
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2. Tracking, vocational orientation, and labor market outcomes 

2.1. Theoretical framework: the two faces of vocational education 

Educational stratification research describes the vocational education and training (VET) system 

as having two faces: that of a safety net and that of socioeconomic diversion (Arum and Shavit 

1995; Müller & Gangl 2003; Shavit & Müller 2000). The VET system functions as a safety net if 

it protects school leavers from unskilled work or unemployment. In contrast, it functions as a route 

to diversion if vocational education limits access to higher education and creates subsequent 

disadvantages in the labor market. The two faces are complementary rather than contradictory; the 

face of safety net implies that vocational education is an attractive option relative to dropping out 

of school, and particularly with regards to finding (matching) employment, whereas the face of 

diversion is most clearly seen when comparing VET graduates to university graduates in terms 

outcomes associated to the job people hold such as earnings or occupational status.1 

The two faces also exist at two different levels: at the level of the educational system and 

at the level of individual graduates. The research field has long been very macro-oriented, studying 

educational systems with strong (especially dual-system) VET sectors, which are found to provide 

smooth transitions from school to work (e.g. Breen 2005; Gangl 2002; Müller and Gangl 2003, 

but see Bol and Van de Werfhorst 2013 for opposite effects on length of job search). Studies that 

have been able to separate the micro- and macro-level effects of vocational education show a 

comparative advantage of vocationally qualified workers over graduates from academic education 

in finding stable (matching) employment, particularly in societies with strong dual (school and 

work based) VET systems (Levels et al. 2014; Wolbers 2007). Moreover, when considering 

                                                           
1 Note that the safety net and diversion arguments have also often been related to socioeconomic selection into 
educational tracks, but in the current paper, we focus on labor market outcomes. 
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occupational status, the returns to vocational education are not so clear-cut in the comparative 

literature. Some studies show that vocational education does better than incomplete secondary 

education but worse than academic secondary education and tertiary education, and these gaps 

increase in more strongly stratified, vocationally specific educational systems (Andersen and Van 

de Werfhorst 2010; Shavit and Müller 1998). Other studies find that a strong dual system 

particularly benefits the occupational status of general secondary education, whereas it reduces the 

benefits of a tertiary degree (Wolbers 2007).  

 

    

Vocational education (VET) vs.  
early school leaving 

Vocational education (VET) vs. 
academic education 
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and unskilled work 

VET = Safety net (VET = Diversion?) 

Occupational status and 
earnings  

(VET = Safety net?) VET = Diversion 

Figure 1. The safety net and diversion hypotheses in terms of track choice and outcome of interest. 
 

To assess the usefulness of vocational education and training, it is important to study the 

causal effect of vocational education, both relative to dropping out at compulsory schooling age 

without vocational education, and to enrolling in the academic track of secondary school. In Figure 

1, we show the comparisons we make, using a design that, under some plausible assumptions, 

identify causal effects of educational track choice (see below). We examine a set of labor market 

outcomes, including outcomes which have traditionally most clearly been associated with the 

inclusive safety net function of VET (avoiding non-employment and unskilled work), and 

outcomes most clearly associated to the diversion function (reaching higher-status occupations and 

earnings). The baseline hypotheses are depicted in bold: if vocational education has an inclusive 
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labor market effect with regard to the avoidance of unskilled work and non-employment, we would 

expect that students enrolling in vocational education have better prospects than students finishing 

education at compulsory schooling age. From the diversion argument, it would be expected that 

vocational education performs worse than academic education, especially with regards to the 

probability of obtaining a high status occupation and higher earnings. Although the other two 

boxes in Figure 1 are less clearly associated to the two faces of vocational education, it can 

reasonably be expected that vocational education has higher returns to earnings (and perhaps 

occupational status) than early school leaving. Whether academic education outperforms 

vocational education in avoiding unskilled work and non-employment is less clear; a strong 

linkage of vocational schools to the labor market may lead to a smoother transition to the labor 

market among students having enrolled in VET. 

 

 

 

 

Figure 2. Graphical depiction of students’ decision-making process in the transition to upper 
secondary education, distinguishing between decided and undecided students. 

 

To understand exactly who the two functions of vocational education applies to, we 

envisage the population of students as constituting a continuum from those least likely to enroll in 

any program of upper secondary education to those most likely to enroll in academic education, 

with students enrolling in vocational education occupying an intermediate position (see Figure 2). 

The diversion function is mainly relevant for students on the margin between the vocational and 

academic track, that is, students who are undecided and more susceptible to advise, while the safety 

     Academic track fVocational track 
Leavefff 
schoolfff 

Undecided Undecided 
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net function mainly applies to students on the margin between the vocational track and leaving 

school. From a counterfactual point of view, we are less interested in the very unlikely case of how 

students to the far right of the continuum—high-achieving students who almost always choose 

academic education—would have fared had they chosen vocational education and training. 

Similarly, we have no real interest in the never-takers of upper secondary education, the students 

to the far left of the continuum. This speaks to the importance of using causal identification 

strategies not only to get unbiased estimates of the effect of track choice but also to focus inquiry 

on policy-relevant and theory-relevant margins between tracks. In this paper, we examine the local 

effect of track placement for students who change their educational decision due to the influence 

of school peers. 

2.2. Review of empirical studies 

Previous research provides mixed evidence on the causal effect of vocational education on the 

labor market. A Swedish reform towards a longer and more generally oriented vocational 

education curriculum did not decrease the unemployment risk among vocational degree holders 

(Hall 2016). In contrast, a larger general component of vocational education increased the 

unemployment risk of low-performing students due to higher dropout rates from the longer 

program. This finding implies that strengthening the generic character of (vocational) education 

does not improve the employment probabilities, a result which is in line with the safety net 

argument. A similar reform in Norway also enlarged the general component of vocational 

education (the Norwegian reform also increased the number of apprenticeships). Exploiting that 

neighboring cohorts enrolled in different systems using a difference-in-discontinuity design, it was 

shown that the reform had positive effects for earnings among men and reduced school dropout 

among women (Bertrand et al. 2020). The reform furthermore reduced the earnings gap between 
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disadvantaged and advantaged children, thereby enhancing social mobility, and the authors 

conclude that much of the reform effect happened through improved quality of the vocational 

track. 

A reform in Romania in 1973 aimed to shift a large proportion of students from vocational 

to general education. Relying on a regression discontinuity (RD) design, Malamud and Pop-

Eleches (2010) showed that men affected by that reform were less likely to enter manual 

occupations, suggesting that most of the difference between vocational and academic education is 

due to selection. A similar conclusion about selection was drawn from a study on Croatia, also 

using an RD design (Zilic 2018), showing that an extended general curriculum for students in 

vocational training has not worked to improve their completion rates or labor market prospects.   

A difference-in-differences study on a Hungarian reform that turned vocational education 

from a dual-system to a school-based model, showed that the school-based model increased 

unemployment rates (Noelke and Horn 2014). No such effects were found on attained social class 

position.     

Using a difference-in-differences approach, Oosterbeek and Webbink (2007) showed that 

prolonging a vocational education program did not affect wages, suggesting that the students 

enrolled in vocational schools benefit equally from a year of education as from a year of work 

experience. Therefore, from a policy perspective, there is no clear argument in favor of prolonging 

vocational education to improve people’s chances on the labor market, at least in terms of wages. 

Given that the safety net argument more explicitly addresses inclusion in the labor market 

(reducing unemployment, avoiding unskilled work), it is unfortunate that that study did not address 

whether vocational education would improve these outcomes.  
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The above-mentioned studies analyze policy changes that changed the content of 

educational tracks. In contrast, we analyze the effect of attending different tracks in secondary 

education. The only studies we are aware of that estimate the long-term labor market returns to 

vocational and academic tracks using (quasi-)causal estimation techniques are Dustmann et al. 

(2017), Borghans et al. (2019), and Silliman and Virtanen (2019). Dustmann et al. (2017) compare 

labor market outcomes of students in the higher, academically oriented track in lower secondary 

education with those of students in the lower, vocationally oriented track in Germany, exploiting 

date of birth as an exogenous source of variation in enrollment. This study finds no positive effect 

of enrolling in the higher track on employment and wages, plausibly as a result of the possibility 

to move between tracks. In contrast, Borghans et al. (2019), who study the similar tracking system 

in the Netherlands, find relatively large wage gains at occupational maturity associated with 

attending higher, academic tracks relative to lower, vocational tracks in lower secondary schools, 

indicating economic diversion of attending vocational education for students on the margin 

between tracks. This study exploits non-linearities in the probability of track assignment across 

the achievement distribution to empirically identify these effects. 

While these two studies examine returns to track choice in countries with early, ability-

based tracking, the study by Silliman and Virtanen (2019) examines returns to upper secondary 

tracks in Finland, which is more similar to the institutional context studied in this paper. The 

Finnish study exploits admission cutoffs to different educational programs to identify effects, with 

empirical results showing no difference in probability of employment between vocational and 

academic track enrollees, while vocational track enrollees have higher wages. However, data 

availability restricts them to study outcomes at age 31, and the effect of track placement may very 

well change in the occupationally formative years between ages 30 and 40. In a study controlling 
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for selection into tracks on achievement and family background using family fixed effects, 

Golsteyn and Stenberg (2017) show that wage returns to the academic track do not crystalize until 

workers are in their late 30s. In summary, while some studies find that academic education leads 

to higher wages at occupational maturity compared with vocational education, other studies find 

no such effect, providing mixed evidence for the diversion hypothesis. Previous studies have not 

compared labor market returns to vocational education relative to early school leaving, which 

means that causal evidence on the safety net hypothesis is limited. 

2.3. The Danish institutional context 

Denmark provides an interesting institutional context to study inequalities related to vocational 

education, as it is one of few European countries that combine a strong VET sector with a late 

tracking system. Danish vocational secondary schools are organized in a dual system that 

integrates school-based training with an apprenticeship position in a company, providing an easier 

labor market transition for students. Most other countries with strong VET sectors, such as 

Germany and the Netherlands, also have an early selection system in lower secondary education, 

while most late tracking systems, such as Sweden, Norway, and Finland, do not have strong dual 

vocational training systems. Given the negative effects of early tracking on equality of educational 

opportunity (Hanushek and Wössmann 2006), the route to vocational education has already been 

set in motion earlier in the school career in Germany and the Netherlands, making it a difficult 

task to isolate the effect of vocational or academic education in these countries. In Denmark, by 

contrast, students have the opportunity to demonstrate their performance in a common school 

environment right up until the moment of selection into upper secondary education. At this 

branching point, students can either (a) leave the school system (for unskilled work or social 

assistance); (b) enter vocational education and training for a three or four year program that is 
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partly apprenticeship-based, training students to enter a skilled job directly upon graduating; or (c) 

enter academic education (Gymnasium) for a two or three year program that prepares students for 

higher education. This educational structure has been largely the same since a reform in 1977 that 

formalized the dual (school and work based) VET system. 

 The largest variation in academic and vocational track enrollment occurs among Danish 

students in the lower middle of the performance distribution (2003 school cohort; see Table D2 in 

Supplementary material D). Students enrolling in the vocational track choose similar programs 

irrespective of academic performance; more than half learn a skilled trade (e.g., carpenter, 

plumber, mechanic) and the rest enroll in the fields of business, commerce, services, food, 

agriculture, hospitality, and care work. While most high-performing students enrolling in the 

academic track choose the traditional program, emphasizing science, languages, and art, average-

performing students are more inclined towards vocationally oriented academic programs, namely 

the technical and mercantile programs. Despite their vocational flavor, these programs have a 

predominantly academic curriculum and provide no specific labor market skills. Regardless of 

program, most academic track students continue on to higher education with average-performing 

students being more inclined towards medium-cycle programs (e.g., teacher, nurse) than long-

cycle university programs.2 

 The long-term consequences of the choice of upper secondary education may also depend 

on institutional features specific to Denmark. The relatively high quality and tight occupational 

linkage of vocational training potentially imply that labor market returns to such training are 

relatively high in Denmark (Shavit and Müller 1998). Moreover, Denmark’s highly centralized 

                                                           
2 Table D2 in Supplementary material D shows that enrollment in academic and vocational programs follows similar 
patterns in the 1978-1992 and 2003 school cohorts. One noticeable difference is that enrollment in the vocational 
care work field is very low in the older cohorts, because this field was not established until 1990. Instead, the 
business field is popular in the older cohorts. 
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and collective wage setting means that earnings have a comparatively low dispersion both within 

and across sectors of the economy. This context strengthens the presumption that the economic 

consequences of track choice is less pronounced in Denmark compared with countries with more 

income inequality (Landersø and Heckman 2017). 

2.4. Hypotheses 

Given our theoretical perspective on the two faces of vocational education in context of the Danish 

welfare state, we set out to test two hypotheses about the effect of upper secondary track choice 

on long-term labor market outcomes. We note that, in line with the double face of vocational 

education, studies described above showed that (a larger component of) general education 

improved earnings, and (a larger component of) vocational education helped to avoid 

unemployment. It is thus important to distinguish several outcomes in assessing the causal impact 

of vocational education (relative to early school leaving) and of academic education (relative to 

vocational education). We formulate the following hypotheses: 

H1: Relative to early school leaving, vocational education and training offers protection from non-

employment and unskilled manual work for students on the margin between these two choices. 

H2: Relative to academic education, vocational education and training leads to lower-status 

occupations and lower earnings for students on the margin between these two choices. 

 

3. Research design 

The aim of the empirical analysis is to estimate the effect of track choice in upper secondary 

education on long-term labor market outcomes. Although correlational (regression-based) studies 

generally show that students in academic tracks outperform their vocational track counterparts in 

terms of occupational status and earnings, it is not clear if we can trust this evidence as the 
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underlying student bodies differ profoundly in terms of unobserved family background 

characteristics and (non-)cognitive skills. To accommodate the need for causal estimation, we use 

an instrumental variable (IV) approach in which we exploit random variation in peer groups to 

leverage causal estimation of track choice on labor market outcomes.3 In this section, we first 

explain why school peers’ educational choices are a relevant instrument, second we describe the 

estimation procedure, and third we discuss potential threats to the validity of the instrument and 

how we address them. 

  In an IV approach, we exploit that we have a variable that is (a) associated with our 

endogenous independent variable, track choice, (b) has no direct causal relationship with the (labor 

market) outcomes except through its effect on track choice, and (c) does not share common causes 

with the outcomes (Angrist and Pischke 2009; Hernán and Robins 2006). This instrumental 

variable can be used to estimate causal track effects because the variation it shares with the track 

choice variable is uncorrelated with the error term, that is, not confounded by unobserved 

characteristics of the individual or the family. We argue that the educational decisions of school 

peers is one such variable as peers likely influence individual students’ concurrent educational 

choice but not their labor market outcomes two decades later. Research in social psychology 

substantiates the relevance of this instrument by showing that students are prone to conform to 

educational decisions of schoolmates through channels of informative and normative influence 

(Abrams and Hogg 1990; Rosenqvist 2018). While peers exert informative influence through the 

spread of information about different educational options, they also exert normative influence as 

students tend to compare themselves to each other and feel pressure towards uniform choices and 

attitudes (Kelley 1952). Norms are not only derived from own close friends, but are seen to be a 

                                                           
3 As the proposed instrumental variable (peer track choice) influence track enrollment but not (directly) track 
completion, we study the effect of enrollment on labor market outcomes. 
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product of the whole set of social relationships around schools or wider networks (Morgan and 

Sørensen 1999).4 Social capital can also play a role in conformist behavior as students may choose 

the same education as peers in order to keep old friends in the transition to upper secondary 

education (Akerlof 1997). Empirical research using quasi-experimental estimation techniques, 

generally find large effects of school peers’ educational decisions on the decision of the individual 

student (Andersen and Hjortskov 2019; Fletcher 2012; Rosenqvist 2018; Ruijs and Oosterbeek 

2019).  

Furthermore, the conformity effect of peers on educational decisions is likely not uniform 

across individuals. The instrument is unlikely to affect students who have already decided their 

educational futures, such as the most academically able students of which virtually everyone 

enrolls in the academic track, regardless of other circumstances. Those who are most likely to be 

affected by the instrument are thus undecided students on the margin between choices (Rosenqvist 

2018). Consequently, if we also assume heterogeneous treatment effects (i.e., track choice does 

not influence all students in the same way), the IV approach identifies a local average treatment 

effect (LATE) for students who comply by conforming to peers’ educational decisions, such as 

students on the margin between choosing the academic and vocational track or on the margin 

between choosing the vocational track and leaving the school system altogether (Angrist and 

Pischke 2009).5 We do not identify the effect of track choice for all students on the margin, but 

specifically for those who change their educational decision due to the influence of school peers. 

The interpretation of the estimates based on the instrumental variable approach thus differs from 

                                                           
4 One well-known theory stressing the relevance of class context for affecting students’ orientation to learning is the 
big-fish-little-pond theory stating that students’ academic self-concept is dependent on their relative position in the 
school class (Marsh et al. 2008). 
5 An additional assumption in the LATE framework is the monotonicity assumption, implying that everyone 
affected by the instrument is affected in the same way. For example, the share of peers enrolling in the academic 
track should not have a negative influence on the probability of enrolling in the academic track for any students. 
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the interpretation of correlational estimates and are potentially more interesting from a policy 

perspective as students on the margin between choices are those who are most often targeted and 

affected by policy measures. 

The IV model consists of two stages. In the first stage, we estimate the effect of peers’ 

track choice on individual track choice using OLS regression and the logic of conditional IV 

estimation (Brito and Pearl 2002). To obtain a robust estimate, we follow the conventions in the 

peer effect literature and control for selection into schools by using between cohort variation in 

school peers (Sacerdote 2011). We exploit that, although selection into schools is not random, 

variation in selection between cohorts of the same school is, as long as the selectivity is constant 

over time. For this purpose, we use a sample of all lower secondary schools in Denmark with 

information on several graduating cohorts, allowing us to control for school fixed effects. To 

further control for potential changes to the selection into schools across cohorts, we also control 

for family fixed effects, effectively comparing the effect of school peers’ track choices between 

siblings who attended the same school but in different cohorts. Figure 3 illustrates this logic. The 

arguably idiosyncratic variation used to predict an individual’s track choice is the difference in 

track choice of peers among his or her siblings attending the same school. The first-stage equation 

is: 

 

𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝑖𝑐𝑒 = 𝜃 𝑝𝑒𝑒𝑟_𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝑖𝑐𝑒 + 𝜃 𝐾 + 𝜃 𝐿 + 𝛼 + 𝛿 + 𝛾 + 𝜀 ,        (1) 

 

where 𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝑖𝑐𝑒  is a dummy for the track choice (academic vs. vocational or vocational vs. 

leaving school) of sibling i, in family f, school s, and cohort c.  𝑝𝑒𝑒𝑟_𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝑖𝑐𝑒  is a variable 

measuring the proportion of peers making a specific track choice (academic or leaving school) 

leaving out the individual from the calculation, 𝐾  is a vector of control variables on student 
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background characteristics, and 𝐿  is a vector of control variables at the school cohort level. 

Finally, 𝛼 , 𝛿 , and 𝛾 , are family, school, and cohort fixed effects, while 𝜀  is an individual 

specific error term. 

 

 
Figure 3. Example of between cohort variation in the share of peers choosing the academic track 
in upper secondary education within a single lower secondary school. 
 

 In the second stage, the predicted values of track choice from the first-stage equation, 

𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝚤𝑐𝑒 , is incorporated into the second-stage equation, which captures the effect of the 

instrumented endogenous tracking variable on labor market outcomes, 𝑌 , controlling for the 

same background characteristics and fixed effects: 

 

𝑌 = 𝛽 𝑡𝑟𝑎𝑐𝑘𝑐ℎ𝑜𝚤𝑐𝑒 + 𝛽 𝐾 + 𝛽 𝐿 + 𝛼 + 𝛿 + 𝛾 + 𝜀           (2) 

 

𝛽  is a causal estimate of the track effect based on the assumption that the estimated peer 

effects only affect labor market outcomes through their effects on track choice. We find this to be 
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a reasonable assumption, as both the information-based and normative influence of peers is likely 

to be local to the educational decision-making process. Nonetheless, problems arise if our 

estimated first-stage peer effects are confounded by unobserved factors that correlate with labor 

market outcomes. In the following, we discuss three potential threats to the validity of the 

instrument and how we address them (Sacerdote 2011). 

A first challenge to estimating peer effects is separating the influence of peers from other 

influences at the school level. For example, idiosyncratic features of schools such as certain 

principal and teacher characteristics may vary between cohorts and influence first stage estimates. 

Nonetheless, as long as any variation in these features is random within sibling groups, it does not 

hinder a causal interpretation of the track effects in the second stage. IV estimation produces 

unbiased estimates when the instrument and the endogenous regressor has a common cause that is 

unrelated to the outcome variable (Hernán and Robins 2006). A similar issue is the reflection 

problem created by the circumstance that if peers affect the individual, then the individual will 

also affect its peers (Manski 1993). However, any bias of the peer effect should be relatively small, 

because our defined peer groups are relatively large (Danish school cohorts average 60 students), 

suggesting that the influence that any one individual may have on the peer measures is relatively 

small. 

A second challenge to the estimation of peer effects is separating the effect of peers’ 

educational decisions from the effect of other characteristics of peers such as their family 

background (Manski 1993). In our case, this could be a problem if resourceful schoolmates 

increase the individual student’s skills, which eventually affect labor market outcomes 

independently of educational decisions, or if resourceful former peers act as resources in job search 

processes later in life. To isolate the effect of peers’ educational decisions in the empirical analysis 
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we control for a range of family background characteristics of peers such as their parents’ 

education, social class, and income. 

A third challenge to the estimation of peer effects is selection bias stemming from 

nonrandom selection into peer groups. We have already outlined how we handle this issue by 

relying on the idiosyncratic variation in school peers that exist between school cohorts and between 

siblings. The main threat to this identification strategy is if parents jointly consider differences in 

siblings’ abilities and changes in schools’ selectivity when choosing schools for their children. 

Nonetheless, in Supplementary material D, we show that our peer effect estimates are robust to 

controlling for final GPA from lower secondary school, indicating that residual selection on 

academic ability and effort is small. In sum, the robustness of our peer effect estimates lends 

credence to the overall validity of our conditional IV approach. 

 

4. Data and variables 

We apply our analytical approach to a compilation of Danish population registers containing 

information on 15 full student cohorts that attended 9th grade of lower secondary education in the 

period 1978-1992, covering cohorts born 1962-1976. We restrict the sample to individuals who 

were still alive and living in Denmark at age 40 (N = 1,028,365). We further exclude individuals 

with missing school or family background information and individuals who attended school 

cohorts with less than 20 students (about 5% in total). The final analytical sample consists of 

973,829 individuals of which about two-thirds (664,642) have siblings that are also born within 

the study window. 

 We examine five labor market outcomes measured in the occupational and income 

registers: earnings, disposable income, ISEI, years in unskilled manual work, and years without 

employment. We measure earnings as a three-year average of pre-tax earnings between ages 38–
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40. As this measure does not include income from self-employment, we exclude self-employed 

individuals from this analysis. Leaving out income from self-employment arguably leads to 

conservative estimates of the economic returns to VET, as the self-employment premium may be 

comparatively high for the vocationally qualified labor force in the skilled trades. Disposable 

income include post-tax earnings, income from self-employment, property income, and public 

transfers, also measured as an average between ages 38–40. We measure earnings and income in 

log Euros in 2016 prices. To avoid long tails in the log earnings/income distribution, we censor 

the top one percent of the distribution to the value of the 99th percentile, and we consider average 

yearly income/earnings below 2,000 Euros to be zero, thus effectively excluding this group from 

the analysis. 

For our measure of occupational status, we recode ISCO88 occupational codes at age 40 

into the International Socio-Economic Index (ISEI) (Ganzeboom and Treiman 1996). To measure 

avoidance of unskilled work and non-employment, we use a ten-year measurement period between 

ages 31–40 period to capture the accumulation of disadvantage. We measure years of unskilled 

manual work according to the EGP classification (VIIab) and years of non-employment as years 

in which the individual is without employment for at least six months. Supplementary material A 

reports descriptive statistics for the outcome variables by educational track, showing that students 

who enroll in the academic track generally have better labor market outcomes than students 

enrolling in the vocational track, who in turn outperform early school leavers. 

Track choice in upper secondary education is the independent variable in the analysis. The 

variable is coded as the students’ first educational choice within one and a half years after 

completing the final compulsory 9th grade of lower secondary education, distinguishing between 
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the academic track (41%), the vocational track (40%), and leaving the school system (20%).6 We 

focus on two choice contrasts: (a) choosing the academic track versus the vocational track, and (b) 

choosing the vocational track versus leaving school. These two contrasts help us evaluate whether 

vocational education serves as a diversion and a safety net, respectively, on these two margins. As 

instrumental variables for the two contrasts we use, respectively, (a) the share of students within 

the school cohort that choose to enroll in the academic track, and (b) the share of students who 

choose to leave school (leaving out the individual from the calculations). In Supplementary 

material B, we present distributions of the instrumental variables in the full population and 

distributions of within-school and within-sibling group variation, which is smaller but still 

substantial. We also show raw correlations between the sibling difference in peers’ educational 

choice and own educational choice, which demonstrate strong, linear relationships. 

  

                                                           
6 The reason for the one and half year time lag is that some students first continue into the voluntary 10th grade of 
lower secondary education. The fact that some students stay an additional year in lower secondary education 
potentially reduce the average influence of 9th grade peers on educational decisions. However, the first-stage results 
in the empirical analysis show that the influence is still very strong. 
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Table 1. Descriptive statistics on student background characteristics. 

 

All (%) 
(N = 973,829) 

Academic (%) 
(N = 396,008) 

Vocational (%) 
(N = 388,269) 

Leave school (%) 
(N = 189,552) 

Upper secondary enrollment     
   Academic track 40.7 100.0 0.0 0.0 
   Vocational track 39.9 0.0 100.0 0.0 
   Leave school 19.5 0.0 0.0 100.0 
   Total 100.0 100.0 100.0 100.0 
Girl 50.3 57.9 40.9 53.6 
Immigrant origin 1.1 1.1 1.0 1.7 
Held back in school 6.2 2.6 7.6 10.7 
Intact family 75.4 79.6 75.3 66.7 
Parental education     

   Long-cycle tertiary 5.7 11.5 1.3 2.4 
   Medium-cycle tertiary  15.7 24.6 9.3 10.2 
   Short-cycle tertiary 3.6 4.5 3.3 2.5 
   Vocational upper secondary 44.4 41.6 50.2 38.3 
   Academic upper secondary 0.7 1.1 0.5 0.6 
   Compulsory school 29.9 16.8 35.4 46.1 
   Total 100.0 100.0 100.0 100.0 
Parental social class     

   I+II service class 30.3 46.4 19.7 18.2 
   IIIab routine non-manual 25.1 22.8 28.1 23.5 
   IVab self-employed 10.7 9.6 11.8 11.0 
   IVc farmers 6.0 4.7 6.4 8.2 
   V+VI skilled manual 11.2 7.9 14.1 12.0 
   VIIab unskilled manual 15.0 7.7 18.3 23.6 
   Unemployed/retired 1.7 0.9 1.7 3.6 
   Total 100.0 100.0 100.0 100.0 
Parental income rank, mean       
(std. dev.) 

0.502  
(0.286) 

0.570  
(0.293) 

0.465  
(0.269) 

0.437  
(0.277) 

 

In the analysis, we include a range of pre-tracking control variables that are measured on 

the individual and school cohort level at age 15. We control for gender, immigrant origin (first or 

second generation), being held back in school (being at least one year older than the cohort norm), 

intact (two-parent) family, highest level of parental education (six categories, see Table 1), highest 

level of parental social class (seven categories according to the EGP class schema, see Table 1), 

and total parental income measured in ranks. Table 1 reports the distribution of the individual-

level control variables by educational track choice, showing the well-known and strong selection 
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into the academic track on gender and family background. Supplementary material A reports the 

distribution of the school cohort-level control variables. The average school cohort consists of 62 

students, amounting to about three school classes, meaning that students in most schools will know 

of and interact with their cohort peers, an important condition for peer effects to operate. 

 

5. Results 

Tables 2 and 3 show the main results of the analysis that examines the two faces of vocational 

education: that of diversion and that of safety net. While Table 2 reports differences in labor market 

outcomes associated with choosing the academic track versus the vocational track to test the 

diversion hypothesis, Table 3 reports differences in outcomes associated with choosing the 

vocational track versus no upper secondary education, thus testing the safety net hypothesis. 

Model 1 is an OLS regression model controlling only for gender and year, thus providing 

descriptive baseline estimates for the returns to track choice. The estimates show that those who 

enroll in the academic track have considerably higher earnings (25%) and disposable income 

(20%) at age 40 than those enrolling in the vocational track. Those who enroll in the academic 

track also have higher ISEI scores at age 40 as well as fewer years in unskilled work (1.7) and non-

employment (0.5) between ages 31–40. Regarding the other choice contrast, those who enroll in 

the vocational track generally do better than those who leave school after compulsory school. 

Vocational track enrollees particularly perform better in terms of avoiding unskilled work (1.3 

fewer years on average) and non-employment (0.9 fewer years on average), while differences in 

occupational status, earnings and income are smaller. Baseline OLS estimates thus generally 

confirm the two faces of vocational education and training. 
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Table 2. Choice of the academic track vs. the vocational track and labor market outcomes by age 
40. 
 (1) (2) (3) (4) 
 OLS OLS adjusted Family FE Family FE + IV 
Log earnings 0.249*** 0.204*** 0.161*** -0.004 
 (0.001) (0.001) (0.002) (0.084) 
Log disposable income 0.203*** 0.161*** 0.127*** -0.041 
 (0.001) (0.001) (0.002) (0.074) 
ISEI 15.964*** 13.129*** 10.159*** 8.406** 
 (0.034) (0.036) (0.071) (2.828) 
Years of unskilled work -1.738*** -1.391*** -1.012*** -0.911 
 (0.007) (0.008) (0.015) (0.585) 
Years of non-employment -0.457*** -0.398*** -0.339*** -0.106 
 (0.005) (0.005) (0.010) (0.399) 
Cohort FE YES YES YES YES 
School FE  YES YES YES 
Family FE   YES YES 
First stage: Share of cohort 
choosing academic track 

   0.149*** 
(0.013) 

F statistic    126.1 
Note: Standard errors in parentheses.  
* p<0.05, ** p<0.01, *** p<0.001 
 

Table 3. Choice of the vocational track vs. leaving school and labor market outcomes by age 40. 
 (1) (2) (3) (4) 
 OLS OLS adjusted Family FE Family FE + IV 
Log earnings 0.076*** 0.063*** 0.044*** 0.137* 
 (0.001) (0.001) (0.003) (0.059) 
Log disposable income 0.089*** 0.071*** 0.046*** 0.150** 
 (0.001) (0.001) (0.002) (0.046) 
ISEI 3.243*** 2.865*** 2.493*** 4.587* 
 (0.041) (0.042) (0.079) (1.844) 
Years of unskilled work -1.251*** -1.117*** -0.891*** -0.895 
 (0.011) (0.011) (0.023) (0.508) 
Years of non-employment -0.949*** -0.778*** -0.513*** -0.687* 
 (0.008) (0.008) (0.015) (0.333) 
Cohort FE YES YES YES YES 
School FE  YES YES YES 
Family FE   YES YES 
First stage: Share of cohort 
choosing to leave school 

   -0.273*** 
(0.019) 

F statistic    209.7 
Note: Standard errors in parentheses.  
* p<0.05, ** p<0.01, *** p<0.001 
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Models 2 and 3 control for selection into tracks in different ways. Model 2 controls for 

family background factors reported in Table 1, school factors using school fixed effects, and 

whether the individual has been held back in school as a crude indicator for low performance. 

Estimates in Model 2 are similar to those in Model 1, although somewhat reduced in size.7 Model 

3 further adds control for family fixed effects to adjust for unobserved family characteristics. The 

model thus controls for everything siblings have in common—notably a common rearing 

environment and 50% shared genetic makeup—further reducing the track choice estimates, which, 

however, remain significant and substantial. 

Model 4 is our main instrumental variable model, which uses exogenous variation in peers’ 

educational decisions to instrument for the individual’s decision. As this instrument likely affects 

undecided students on the margin between choices, the interpretation of estimates is local to this 

margin. The bottom rows of Tables 2 and 3 shows that both first-stage regressions provide 

sufficient statistical power to identify the second stages with F test statistics well above 100 

(Staiger and Stock 1997). The first-stage estimates imply that if the share of the school cohort that 

chooses the academic track increases by 1 percentage point, the probability of choosing the 

academic track relative to the vocational track on average increases by 0.15 percentage points for 

the individual student. If the share of the school cohort that chooses to leave school increases by 1 

percentage point, the probability of choosing the vocational track relative to leaving school 

decreases by 0.27 percentage points. 

For the choice contrast between the academic and vocational track, IV estimates suggest 

that the former outperform the latter in terms of ISEI of a magnitude similar to that found in the 

                                                           
7 An additional analysis, not reported here, shows that estimating Model 2 only for the subgroup of individuals with 
siblings leads to very similar results as when including singletons. Thus, although Models 3 and 4 are only estimated 
for individuals with siblings, their external validity likely extends also to singletons. 
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family fixed effects model. Although the estimate for avoidance of unskilled work is not 

statistically significant, it is also of a magnitude similar to that in the family fixed effects model. 

This pattern suggests that the null result is explained by inflated standard errors rather than being 

a substantive finding. Furthermore, we find no effect of track choice on avoidance of non-

employment for students on the margin between academic and vocational education. Surprisingly, 

we find no effect on earnings or income. Although the estimates are calculated with a considerable 

degree of uncertainty typical of IV estimation, they do suggest that the pecuniary benefits of 

academic education is smaller than suggested by correlational (OLS) models: the upper bound of 

a 95% confidence interval of the effect on disposable income is 0.10. Instrumental variable results 

are thus consistent with the interpretation that vocational education is a diversion away from 

higher-status occupations but not from higher pay for the student at the margin. 

For the choice contrast between the vocational track and leaving school, IV estimates show 

that that vocational education decreases the risk of unskilled manual work and non-employment, 

which is consistent with results from correlational models. Due to inflated standard errors, the 

estimate for avoidance of unskilled work is only statistically significant at a 5% significance level 

using a one-tailed t-test, which is, however, in accordance with the directional safety net 

hypothesis. In contrast to the correlational models, IV estimates suggest that the marginal student 

also has a considerable financial incentive to enroll in vocational education, as it leads to 14-15% 

higher earnings and income compared with leaving school after compulsory education. These 

results corroborate that vocational education and training offers protection from unskilled work 

and non-employment, which is consistent with the safety net hypothesis, while also leading to 

considerable pecuniary rewards. 
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5.1. Complier analysis 

Interpretation of the effects of track choice in the IV model depends on who comply with the 

instrument, that is, with peers’ educational decisions. Although compliers cannot be individually 

identified, we can get an idea of their general characteristics by examining which groups in the 

data respond more strongly to peers (Angrist and Pischke 2009: 171-172). Supplementary material 

C reports results from first-stage regression models, estimated separately by background 

characteristics to examine if compliers are particularly prevalent among boys or girls or among 

certain family background groups. Although, we find significant first-stage estimates among all 

subgroups, there is a slight tendency that the effect of peers’ educational decisions is larger among 

students from families with fewer socioeconomic resources, that is, students who also on average 

are academically weaker. In Supplementary material D, we analyze register data on more recent 

school cohorts (2003–2014), which include information on GPA from compulsory school, and 

show that compliers are indeed concentrated in the lower middle of the performance distribution, 

while peers affect low-performing students and particularly high-performing students less. This 

finding is consistent with the interpretation that peers affect students who are uncertain about their 

educational careers, which tend to be average performing students (Rosenqvist 2018). 

 

6. Discussion 

In this paper, we apply a quasi-experimental research design, instrumenting track choice in 

secondary education with track choice of school peers, to estimate the effect of educational choice 

on long-term labor market outcomes in Denmark. Relative to the academic track, we find that 

choosing the vocational track does not lead to lower earnings or income, but diverts students away 

from higher-status occupations. On the margin to early school leaving, vocational education and 
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training offers protection from unskilled work and non-employment, while also being associated 

with benefits in terms of earnings and income. These findings are consistent with the view that the 

vocational track acts as a safety net for students by promoting inclusion in the labor market relative 

to dropping out of school without creating an economic penalty relative to academically oriented 

secondary education. Nonetheless, vocational education and training generally leads to jobs with 

lower occupational status than academic education, a finding on which we reflect below. 

 The causal interpretation of our findings depends on two assumptions: (a) estimation of 

peer effects on education decisions is not confounded by unmeasured factors, and (b) peers’ 

educational decisions have no direct causal effect on labor market outcomes. To maintain the first 

assumption, we have followed conventions in the literature and adjusted for school and family 

fixed effects to control for selection into school peer groups. Furthermore, in a robustness test, we 

show that additionally controlling for student GPA only alter the first-stage estimates marginally, 

implying that there is little ability bias in the estimates. To maintain the second assumption, we 

have controlled for a range of characteristics of peers’ family background that may have direct 

effects on individual’s job allocation to the extent that compulsory school peers serve as network 

resources later in life. A remaining threat to the second assumption is that educational choices of 

school peers also could affect labor market outcomes if, for example, peers that choose the same 

education help each other obtain jobs later in life. Although this network effect is likely limited, it 

is a limitation to our analysis and implies that our IV estimator—while arguably less prone to bias 

than descriptive estimators—still provide upper-bound estimates to the true returns to track choice 

on labor market outcomes. 

 Three aspects of how we estimate effects of academic and vocational tracks deserve 

attention. First, we measure track choice rather than track completion. Choice of measure matters 
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because enrollment is no guarantee for completion and because students may switch track along 

the way. Still, although labor market returns to educational degrees are of obvious interest, returns 

to track choices are equally important from a policy perspective, as policies designed to affect 

students’ educational aspirations affect choices more directly than they do completion. Second, 

and relatedly, we focus inquiry on the period of time when the instrument will have largest impact 

and consider students’ track choice in the two years following completion of lower secondary 

education. Although most students enroll immediately in upper secondary education, some return 

to education, particularly vocational education, after some time in the labor market, and our 

findings may not apply to this group. Third, we only consider the overall effects of academic and 

vocational track choice, potentially masking interesting within-group heterogeneities. Lack of 

statistical power of the instrumental variable approach hampers more detailed examination of labor 

market returns to specific academic and vocational programs. 

 In a European context, the Danish secondary education system is unique in its combination 

of a strong dual vocational education and training system with late tracking. Previous research has 

demonstrated that early tracking, more than the vocational orientation of education systems, is 

detrimental to equality of educational opportunity and political engagement (Brunello and Checchi 

2007; Van de Werfhorst 2017). The vocational training system, on the other hand, is more strongly 

associated with smooth transitions to the labor market than early tracking (Levels et al. 2014; Van 

de Werfhorst 2011). The current study on Denmark mostly confirms the inclusive character of 

vocational education and training. Given that inequality of educational opportunity traditionally 

has been low in Denmark (Barone and Ruggera 2018), and more generally in societies with later 

tracking and egalitarian political climates (Van de Werfhorst 2019), our results confirm the 

potentials of a strong VET system in the context of comprehensive lower secondary education. 
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 In one area, though, the vocational track does perform worse than the academic track, 

which is in terms of occupational status. Occupational status, as measured on an internationally 

applicable scale based on the educational level and income position of the occupation’s 

incumbents, stratifies significantly between academically and vocationally educated workers. 

Presumably, the diverging findings on occupational status and earnings result from the egalitarian 

income distribution and political economy in Denmark. Collective wage setting and income 

distributional policies are in place, with comparatively strong trade unions serving the interests of 

skilled workers (who often work in a trade following vocational education). Even if they generally 

end up in lower-status occupations, vocationally qualified workers can still find jobs with an 

income position not very different from the jobs occupied by academically educated workers. 

Thus, it is plausible that inclusive educational policies can only be truly inclusive if they are 

situated in a broader egalitarian climate. 

From a policy perspective, our findings suggest that vocational education and training 

should be advertised as a viable educational alternative in terms of labor market prospects, even 

for students on the margin to academic education. This conclusion should further be viewed in 

light of recent developments in Denmark (and other Western nations) where the proportion of 

students enrolling in vocational education has declined from a peak of 42% in 1986 to less than 

half (18%) in 2016, as an increasing share of youth cohorts enroll in academic programs with the 

desire to obtain a tertiary education. This development has caused an increasingly competitive 

labor market for academic graduates and an increased demand for skilled manual workers (Kirk 

and Lichtenberg 2016), which could result in labor market outcomes shifting further in favor of 

vocational degree holders. In sum, our analysis suggests that both individual students and society 

as a whole would be rewarded by a strengthened vocational education and training system. 
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Supplement A: Descriptive statistics 

 
Table A1. Descriptive statistics on labor market outcomes. 

 

All  
(N) 

All  
(mean) 

Academic 
(mean) 

Vocational 
(mean) 

Leave school 
(mean) 

Earnings, 1,000 € 825,661 51.8 59.1 47.7 42.7 
Disposable income, 1,000 € 965,977 34.8 39.8 32.4 29.1 
ISEI 918,802 45.4 55.2 39.5 36.2 
Unskilled work, years 920,004 1.9 0.7 2.5 3.7 
Non-employment, years 970,667 1.2 0.8 1.2 2.2 
 

Table A2. Descriptive statistics on school cohort background characteristics. 
 Mean Std. dev. Min Max 
Upper secondary enrollment 

    

   Academic track 0.411 0.150 0 1 
   Vocational track 0.393 0.112 0 0.895 
   Leave school 0.196 0.108 0 1 
Girls 0.499 0.077 0 1 
Immigrant origin 0.015 0.039 0 1 
Held back in school 0.065 0.051 0 1 
Intact family 0.748 0.123 0 1 

Parents with college education 0.217 0.138 0 1 

Parents with service class position 0.305 0.155 0 0.947 

Parents income rank 0.501 0.103 0.176 0.924 

Number of students 61.895 23.912 20 171 
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Supplement B: Graphical depictions of the instrumental variables 

 
Figure B1. Histograms of the share of school peers making different enrollment choices. 
 

      (a) Choosing academic track           (b) Choosing to leave school 
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Figure B2. Correlation between sibling difference in share of school peers choosing academic 
track and probability of choosing academic vs. vocational track. Bin scatterplot using 20 bins. 

 
 
Figure B3. Correlation between sibling difference in share of school peers choosing to leave 
school and probability of choosing vocational track vs. to leave school. Bin scatterplot using 20 
bins. 
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Supplement C: Complier analysis 

 
Table C1. Effect of share of peers making educational decision on individual’s decision (first-
stage regression models) by background characteristics. 

 

Enrollment in academic track 
vs. vocational track 

(IV: share of school cohort 
choosing academic track) 

Enrollment in vocational track 
vs. leave school 

(IV: share of school cohort 
choosing to leave school) 

Gender   
   Boy 0.126*** -0.211*** 
 (0.022) (0.027) 
   Girl 0.130*** -0.330*** 
 (0.023) (0.033) 
Intact family   
   Yes 0.151*** -0.299*** 
 (0.013) (0.019) 
   No 0.101** -0.228*** 
 (0.031) (0.036) 
Parental education   
   At least college 0.108*** -0.172** 
 (0.021) (0.063) 
   Less than college  0.156*** -0.278*** 
 (0.014) (0.017) 
Parental social class   
   Service class 0.122*** -0.182*** 
 (0.020) (0.047) 
   Not service class 0.150*** -0.279*** 
 (0.015) (0.017) 
Parental income rank   
   Above median 0.137*** -0.234*** 
 (0.017) (0.028) 
   Below median 0.152*** -0.277*** 
    (0.020) (0.023) 
Note: Standard errors in parentheses.  
* p<0.05, ** p<0.01, *** p<0.001 
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Supplement D: Additional analyses on the 2003–2014 school cohorts 

In this supplement, we present results from two additional analyses to assess the generalizability 

and robustness of the main analysis. First, we analyze who are the compliers in the IV model to 

asses who the conclusions apply to and second, we examine if our estimates are confounded by 

skill selection.  

First, to examine the idea that academically weaker students respond more strongly to the 

instrument, we rely on register data on more recent school cohorts (2003–2014), which include 

information on final GPA from 9th grade of compulsory school. However, as almost everyone in 

these recent cohorts without difficult social or health circumstances enroll in upper secondary 

education, the only relevant contrast to analyze is the one between the academic and vocational 

track.8 Descriptive statistics on the 2003–2014 cohorts are presented in Table D1. Figure D1 

presents the first-stage estimates of the effect of the share of peers’ enrolling in the academic track 

on the probability of choosing the academic track by the compulsory school GPA of the individual 

student. Estimates show that compliers are concentrated in the lower middle of the performance 

distribution, while peers affect low-performing students and particularly high-performing students 

less. This finding is consistent with the interpretation that peers affect students who are uncertain 

about their educational careers, which tend to be average performing students (Rosenqvist 2018).9 

Second, data on the 2003–2014 school cohorts allow us to test an important assumption of 

our IV model, namely that estimation of the first-stage regression is not confounded by skill 

                                                           
8 In the 2003–2014 9th grade cohorts only 8% do not enroll in upper secondary education immediately after 
compulsory school, partly because of an increased political pressure for enrollment. The students who do not enroll 
constitute a residual group, including individuals with physical and mental health disabilities as well as individuals 
in secure institutions and prisons, making early school leaving a less interesting choice contrast to analyze. 
9 At the top quintile of the GPA distribution the effect of peers’ academic track decisions appears to discourage the 
individual student from making the same decision (see Supplementary material D). However, this finding likely 
reflects a saturation process, as virtually everyone (98%) in the top quintile enroll in the academic track, meaning 
that positive effects of peers are near impossible. As enrollment rates into the academic track were much lower for 
the 1978–1992 cohorts, this saturation process should be much less pronounced. 
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selection. Skill selection would occur if parents allocate siblings to different schools based on a 

simultaneous function of difference in siblings’ abilities and changes in schools’ selectivity across 

cohorts. However, when we control for compulsory school GPA, which should adjust for 

differences in academic ability and effort, the average effect of the share of peers choosing the 

academic track on the individual’s propensity to do so decreases only slightly from 0.118 to 0.109. 
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Table D1. Descriptive statistics on student background characteristics for the 2003–2014 school 
cohorts. 

 

All (%) 
(N = 684,918) 

Upper secondary enrollment  
   Academic track 65.7 
   Vocational track 26.4 
   Leave school 7.9 
   Total 100.0 
Girl 49.9 
Immigrant origin 8.7 
Held back in school 15.1 
Intact family 65.8 
Parental education  

   Long-cycle tertiary (master)  12.9 
   Medium-cycle tertiary (college)  25.5 
   Short-cycle tertiary 6.8 
   Vocational upper secondary 43.3 
   Academic upper secondary 2.7 
   Compulsory school 8.8 
   Total 100.0 
Parental social class  

   I+II service class 46.9 
   IIIab routine non-manual 27.4 
   IVab self-employed 4.4 
   IVc farmers 1.0 
   V+VI skilled manual 6.2 
   VIIab unskilled manual 10.6 
   Unemployed/retired 3.4 
   Total 100.0 
Parental income rank, mean                      
(std. dev.) 

0.502  
(0.286) 
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Figure D1. Effect of the share of peers choosing the academic track on the probability of 
choosing the academic track (first-stage regression models) by compulsory school GPA, 2003–
2014 school cohorts. 
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Table D2. Detailed educational program and educational attainment by enrollment choice and 
compulsory school GPA, 2003 (and 1978–92) school cohorts. 

 2003  
cohort 

2003  
cohort 

1978–92 
cohorts 

 Compulsory school GPA quintile groups   
 Bottom 2nd 3rd 4th Top Total Total 
Upper secondary enrollment        

   Academic track 6.4 34.3 68.5 88.8 96.6 59.0 40.7 
   Vocational track 73.4 53.2 25.8 8.3 2.0 32.5 39.9 
   Leave school 20.2 12.5 5.8 3.0 1.4 8.6 19.5 
   Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
        

Students enrolled in vocational track        
Type of vocational program        
   Skilled trades 57.2 51.2 53.7 56.6 60.2 54.7 45.6 
   Food, agriculture, and hospitality 14.9 13.6 14.4 15.0 13.3 14.4 12.8 
   Business, commerce, and services 22.9 29.1 26.0 24.2 26.0 25.5 41.3 
   Care work 5.0 6.1 5.9 4.3 0.6 5.4 0.4 
   Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Educational attainment at age 30        
   Compulsory school 32.4 18.3 11.3 9.1 4.4 22.9 20.6 
   Academic upper secondary 3.2 4.3 4.3 5.7 2.2 3.8 1.6 
   Vocational upper secondary 57.3 61.0 60.2 52.0 46.4 58.5 63.4 
   Short-cycle tertiary 2.3 4.8 6.0 7.5 12.2 4.1 5.6 
   Medium-cycle tertiary 4.5 10.6 15.7 20.0 17.1 9.2 7.8 
   Long-cycle tertiary 0.3 1.2 2.5 5.7 17.7 1.4 1.0 
   Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
        

Students enrolled in academic track        
Type of academic program        
   Traditional program, math 11.6 17.7 27.0 37.3 54.4 37.5 44.4 
   Traditional program, language 14.6 18.1 23.6 28.5 28.1 25.7 24.5 
   Technical-academic program 13.1 11.6 10.9 9.0 5.7 8.8 2.0 
   Mercantile-academic program 36.3 34.7 28.4 20.7 10.1 21.1 19.7 
   Short-term program 24.4 18.0 10.1 4.5 1.7 6.9 9.4 
   Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Educational attainment at age 30        
   Compulsory school 20.5 9.0 4.7 2.2 0.9 3.6 3.7 
   Academic upper secondary 21.0 16.1 14.4 11.4 7.1 11.5 15.9 
   Vocational upper secondary 26.7 24.0 18.7 11.6 4.6 12.8 18.9 
   Short-cycle tertiary 7.2 9.2 8.4 7.2 3.7 6.6 7.8 
   Medium-cycle tertiary 21.0 32.5 37.4 38.5 29.0 34.2 30.2 
   Long-cycle tertiary 3.8 9.2 16.4 29.2 54.6 31.4 23.6 
   Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
 


