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Abstract

University dropout is regularly discussed as a ‘negative’ indicator. However, research on actual career trajectories of dropout students is virtually non-existent. This study estimates the association between tertiary dropout and career chances in 15 European countries. Using data from the 2011 Programme for the International Assessment of Adult Competencies (PIAAC) estimates derive from the application of propensity score matching taking a variety of individual background characteristics including cognitive skills into account.

Results indicate that individuals are likely to fare better in the labour market if they enrol in university and drop out than if they do not enrol at all. Policy makers need to revise the notion that dropping out is purely ‘negative’.
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Introduction
Tertiary education has been expanding rapidly around the world for several decades (Schofer and Meyer 2005). Across OECD countries enrolment increased by 25 percentage points between 1995 and 2009 (OECD 2013a). People who have entered and subsequently dropped out of higher education (‘tertiary dropouts’) therefore constitute a growing and distinct group in the labour market.
The very limited literature examining this group of labour market entrants and their career pathways does not provide any cross-national evidence; however, results for individual countries generally suggest that tertiary dropouts fare quite well in the labour market. This would seem to be at variance with the negative perception of dropping out of higher education, which is usually seen as a sub-optimal outcome for society, the education system and the individual. At the level of society, tertiary student attrition is considered to represent a waste of educational resources, in accordance with the view that high dropout rates are a sign of inefficiency in the tertiary education system (Aubyn et al. 2009, OECD 2013a). Some countries, such as the UK, have implemented a performance-based rating of tertiary education institutions that penalises high dropout rates. For the individual, dropping out may be interpreted as personal failure and time-wasting.
By comparing dropouts’ labour market chances across countries, this paper explores and addresses the apparent contradiction between the widely held negative view of dropping out and the results of a very limited literature indicating positive returns to enrolment followed by dropping out. Using data from the Programme for the International Assessment of Adult Competencies (PIAAC) this study first compares rates of tertiary dropout across countries. Second, it shows that the common assumption that dropping out is a permanent decision (Stratton et al. 2007) is wrong, since a considerable number of dropouts complete tertiary education at a later stage. In a third step, it examines whether individuals educated to upper secondary level (‘upper secondary graduates’) fare better in the labour market if they enrol in university and then drop out compared to those who never enrol. Since tertiary dropouts are systematically selected, having generally higher socio-economic backgrounds and cognitive skills than those who never enrol in tertiary education, the analysis employs propensity score matching to account for selection bias. A variety of robustness checks are employed. 
Results both confirm and extend existing research: first, dropping out is often not permanent; second, enrolling in university and dropping out is more beneficial than never enrolling. This suggests that the negative view of tertiary dropouts should be revised.  
Literature 
Most of the scant literature on tertiary dropouts is country-specific and examines individual characteristics associated with dropping out using student cohort data. Student cohort data cover normally the time from enrolment to dropout or completion. Results generally reveal a negative association between withdrawal from tertiary education and both high socio-economic background (Cingano and Cipollone 2007, Jones and McNabb 2004, Powdthavee and Vignoles 2009) and ability (i.e. Montmarquette et al. 2001, Stinebricknen and Stinebrickner 2013, Powdthavee and Vignoles 2009).

In general, retention literature neither examines individuals’ motives for dropping out of higher education nor does it provide cross-national evidence. For example, the importance of academic ability in the decision to drop out could depend on countries’ institutional frameworks. In Continental Europe and especially Denmark and Germany, lack of ability might be the greatest determinant of dropping out, since educational credentials are extremely important for recruitment into the labour market (Wolbers 2007). In Southern Europe, however, job flexibility and job entry chances are likely to be lower, so that even able students might opt to drop out of tertiary education in order to avail of a good job offer. Determinants of dropping out are therefore likely to differ between countries. Due to data limitations this study follows the general tendency of the literature to treat the phenomenon of dropping out without regard to dropout motive. 
The literature generally suggests that tertiary dropouts have comparatively good labour market chances, but, to the knowledge of the author, the evidence is limited to the few studies described hereafter. 
Davies and Elias (2003) show that while tertiary dropouts in the UK have lower chances of employment than tertiary graduates, about half of them move into ‘graduate-track’-type occupations and earn similarly to graduates. Using data for the USA, Flores-Lagunes and Light (2007) conclude that the number of years since the highest grade completed has a greater effect on wages for non-graduates compared to graduates, conditional on graduation. Matkovic and Kogan (2012) show that dropping out is a better predictor of job entry than not starting tertiary education and that time spent in tertiary education increases dropouts’ employment chances in Serbia. Tieben (2016) shows for Germany that five years after withdrawal, dropouts’ unemployment rates are relatively low between 5 and 7 percent, and that 80 percent of dropouts attain high-level positions in the labour market.
Development of hypotheses
What labour market chances do tertiary dropouts have in different countries? Given that this question has not been examined so far (with the exception of Matkovic and Kogan (2012) who compare two countries, Croatia and Serbia), theoretical grounding for cross-national comparisons does not exist. 

To develop a comprehensive theoretical framework, it would be necessary to investigate the match between the skills supplied by the education system and the labour market demand, by subject area studied. It can be assumed that dropouts fare well in countries where they fill gaps between supply and demand. However, as will be discussed later, information on dropouts’ area of study is not available. As such, the aim of this paper is not to develop and test an encompassing theoretical framework but to examine two apparently elementary but hitherto unassessed hypotheses.
As discussed above, research on tertiary dropouts (Davies and Elias 2003, Flores-Lagunes and Light 2007, Matkovic and Kogan 2012, Tieben 2016) concludes that they fare quite well in the labour market. Dropouts are likely to have earned credit towards a degree and thereby to have increased their knowledge and capacities compared to other individuals with upper secondary qualifications.
Hypothesis 1: On average across all countries, tertiary dropouts fare better in the labour market than individuals with upper secondary education who never enrolled in university.
Cross-national research examining the labour market chances of various marginal groups (i.e. Mueller and Shavit 1998, Breen 2005) focuses mainly on the supply side of the education system, attributing significance to differences in national educational settings. These are differentiated by their ‘signalling function’, which depends on the relationship between general and vocational skills. 

Most important are the characteristics of the tertiary education system. If tertiary education is the preserve of a minority, dropping out could be regarded as a positive signal: employers are likely to assume that tertiary education entry requirements are met by only the best among those educated to upper secondary level (Matkovic and Kogan 2012). In addition, if there is only a small number of tertiary graduates available for the labour market, academic skills and knowledge acquired during any period of tertiary education could be considered to be of high value, especially for jobs that require general knowledge and are not linked to specific disciplines. On the other hand, in a country with a high proportion of tertiary graduates, dropping out is likely to be interpreted negatively, since the labour market may be saturated with academic skills. 

Another important characteristic of the education system is the balance between general and vocational skills among those educated to upper secondary level. Where vocational training predominates, the occupational status of vocationally educated students is lower (Wolbers 2007), and tertiary dropouts are likely to have additional potential employability, given their efforts to earn credit towards an academic degree. 
Hypothesis 2: Tertiary dropouts fare better than other upper secondary graduates in countries where tertiary graduation rates are low and where the upper secondary education system is characterised by mainly vocational education (in contrast to general education).
Age is likely to matter. For example, younger dropouts might have more difficulty entering the labour market immediately after dropping out in occupational labour markets like Germany and Denmark, where vocational training offers specific skills which are taught in partnership with employers (Breen 2005). As a consequence, the two hypotheses discussed above will be tested for two age groups: 25-44 and 45-64 years. Given the small sample sizes of dropouts, a finer analysis by age is not possible. 


Country grouping on education indicators
Table 1 groups the 15 countries included in this study on the two dimensions discussed above: percentage of tertiary graduates and the proportion of generally (in contrast to vocationally) educated upper secondary graduates. The percentage of tertiary graduates was calculated using PIAAC data (a description of the data is given below). The proportion of generally educated upper secondary graduates is derived from OECD data (2013a, Table A1.5a). Figures refer to adults aged 25 to 64.
Table 1 about here

A very simple approach is taken to grouping countries: a country is classified as ‘high’ on a measure if its result is above the average of the 15 countries examined, and ‘low’ if its result is below. 
Three Central European countries, the Czech Republic, Slovakia and Poland, are called the ‘Low-Low’ group: a  low rate of tertiary graduation is coupled with a low share of generally educated upper secondary graduates in comparison to other countries. Given Hypothesis 2, tertiary dropouts are likely to outperform other upper secondary graduates in these countries. 
Belgium, Norway, Sweden, Ireland and the UK are called the ‘High-High’ group. In these mainly Northern European countries tertiary dropouts should not enjoy any benefit compared to those with equal qualifications.
In between are the ‘Low-High’ and ‘High-Low’ countries. A general orientation among upper secondary graduates is high in the Southern European countries France, Italy and Spain (‘High-Low’), and rates of tertiary graduation are high in Continental Europe plus Finland (‘Low-High’). In both country groups it is difficult to predict whether tertiary dropouts will experience an advantage compared to other upper secondary graduates. 
It is important to stress again the rather explorative value of the hypotheses. Both categories used are very broad and countries within a group are far from being homogeneous on other possibly important indicators for dropouts’ labour market chances. For example, vocationally educated upper secondary graduates benefit from a close work link in Denmark and Germany due to the participation of employers in upper secondary education. This might limit the signalling power for tertiary dropouts in these countries.
Data and methodology
Data

The first round of the large-scale 2012 OECD survey PIAAC aimed to measure adults’ development and use of cognitive literacy, numeracy and problem-solving skills, with a view to comparing them cross-nationally. The survey covers a variety of other characteristics such as formal education, work experience, employment and professional status, gender, family structure, socio-economic status and (most importantly for this study) withdrawal from formal education. 

For details on the survey implementation and other technical information, see OECD (2013b). The representativeness of the data is problematic in Sweden and Spain due to response rates not reaching 50 percent. The provision of survey weights is intended to adjust for possible non-response and coverage bias for all countries. 
In the following, results for Belgium refer to the Flemish-speaking part, and for the UK, to England and Northern Ireland only.
Definition of tertiary dropout

In this study, ‘tertiary dropout’ refers to adults aged 25 to 64 who report themselves as having dropped out of tertiary education. The PIAAC questionnaire includes two questions to derive tertiary dropout experience:

‘Did you ever start studying for any formal qualification, but leave before completing it?’

Interviewer instructions state: ‘This question refers to programmes as a whole (for example a bachelors programme at university). If the respondent had a temporary break, but continued the programme later, this should not be counted as 'leaving before completing'’.

Individuals answering ‘yes’ were then asked:

‘What was the level of the qualification you started studying for? If there was more than one, please report the one with the highest level.’ (OECD 2013c)

National educational attainment information is coded into categories of the International Standard Classification of Education 1997 (ISCED-97– see OECD 1999 for more detail). In line with the approach common in the literature, tertiary education is defined to include ISCED 5a, 5b and 6 programmes. ISCED 5a and 6 refer to Bachelor, Master and PhD programmes and therefore to the more classical university education. ISCED 5b programmes are shorter, provide less theoretical foundation and furnish skills needed for entry into specific professions in the labour market. 
The self-reported dropout statement might be subject to measurement error; for example, it is left to the respondent to decide whether a change of the subject studied constitutes a withdrawal or not. Self-reported dropout data, however, has the advantage that part-time students, students interrupting their studies, students needing more time to complete and students never having intended to complete a degree are unlikely to be wrongly counted as dropouts. These are common problems in using conventional student cohort data from, for example, the OECD (2013a) to estimate the proportion of tertiary dropouts for the purpose of cross-national comparison. In comparing PIAAC with OECD (2013a) data (results not shown), estimates based on OECD data are indeed higher for 11 of the 15 countries for which data are available from both sources. In 9 of the 15 countries dropout percentages based on both sources are similar (figures differ by 5 percentage points or less). 
Exclusions
PIAAC targets a representative sample of adults in participating countries. This paper examines dropouts’ labour market chances in the 15 European countries in which the question on dropping out was administered. It focuses on 25- to 64-year-old adults who were not in education at the time of the interview, who had completed at least upper secondary education and who had received their highest degree in the country under study. On average across countries the sample size based on this study population is 3,500, of which around 10 percent were dropouts. The number of dropouts is especially low in Slovakia, Germany and Sweden (at or below 250) and higher in the Netherlands, the UK and Denmark (more than 400). These small sample sizes are problematic since they prevent disaggregation of dropouts by other important factors such as age cohort and occupation. While this is admittedly a serious limitation of PIAAC data, the advantages of these survey data outweigh those of the single-country student cohort data normally used to investigate tertiary education withdrawal: in contrast to cohort studies, PIAAC data include information on labour market outcomes and  individuals’ skills and serve to provide comparable data across a large set of countries. 
Item non-response for the variables used is generally negligible. An exception is the ‘ISCO 2008’ variable providing information on occupational classification. An individual is defined to be in a ‘managerial or professional occupation’ if the individual is assigned to either of the first two of the nine major groups of the ISCO 2008 variable (‘Managers’ and ‘Professionals’). Even though individuals in these two groups have heterogeneous career paths, they are considered to have progressed further in the labour market than individuals in the other major groups, such as technicians and craft workers (see ILO 2009 for a detailed definition of groups 1 and 2). However, in Finland, Ireland and Sweden this variable is not available, such that once labour market success has been operationalised with ‘access to high-level positions’, the number of countries involved declines from 15 to 12. Even in countries for which this variable is available, item non-response is high in Spain and Poland with 19 and 15 percent respectively. These individuals were excluded from the analysis for the outcome variable ‘access to high-level positions’ only.
Methodology

It is difficult to measure the ‘effect’ of tertiary dropout on labour market chances since a considerable part of the differences in career progression between adults with and without withdrawal experience will be due to a non-random selection of adults into university enrolment and dropout. Propensity score matching (‘PSM’) is used to take account of non-random selection. For each country separately, PSM matches upper secondary graduates with dropout experience to similar adults without dropout experience (called a ‘control group’) based on a propensity score estimated with probit regressions. The control group is equivalent to the dropouts on a range of dimensions: gender, migrant status, children under the age of 6 living in the household, whether the adult has a partner and whether the partner is employed, highest parental education, age and age square, literacy and numeracy skills and work experience in years. The ‘effect’ of dropping out on labour market chances is estimated by the difference in the outcome variables between the dropouts and the control group. 
In that it compares dropouts with matched other adults, PSM measures the so-called ‘average treatment effect of the treated’ (ATT): that is, how does dropout experience change the labour market chances of dropouts compared to what they would have experienced had they not enrolled in tertiary education and dropped out.
The advantage of PSM as compared to regression analysis is that it is non-parametric, relaxes therefore any linearity assumption and takes common support into account. Similar to regression analysis, however, PSM relies on the assumption that all relevant differences between dropouts and their control group can be captured by observable variables covered in the data set (the so-called ‘conditional independence assumption’ (CIA)). This assumption therefore only holds if the data set is rich in individual background information. PIAAC indeed includes a large set of covariates such as socio-economic and demographic background, education level as well as cognitive skills. Problematic, however, could be the lack of information on dropouts’ area of study. Dropout rates are associated with subject of study (Heublein et al. 2012, Stinebricken and Stinebricken 2013). The subject of study has an impact on labour market chances. The estimated ‘effect’ of dropout on labour market chances might therefore be biased. As a consequence, a clear causal link between dropping out and labour market chances cannot be claimed in this study. However, the possible bias might be small, since this study can exploit data on cognitive skills which is not often available for multivariate analysis and might serve as a proxy for the choice of subject studied.
Bootstrapping with 500 replications was used to estimate standard errors for the results of propensity score matching.

The robustness of results was checked by comparing different matching strategies (nearest neighbour matching with replacement applying caliper and kernel matching) and comparing PSM results with results from logistic regression predictions. 
Labour market success is measured with two binary variables: first, being in employment, and second, conditional on being in employment, having a managerial or professional occupation. 

Results

Dropout rates across EU countries

Table 2 provides the percentage of adults ever having been enrolled in tertiary education who report tertiary dropout. Countries are ordered by the percentage of adults with dropout experience. Variation between countries is high. In Italy and the Netherlands about every third person withdraws from tertiary education. This compares to about every seventh person in the UK and Germany (column 1). 
Table 2 about here

Retention research generally assumes tertiary dropout to be permanent (Stratton et al. 2007), based on student cohort data containing only information from tertiary enrolment to dropout or completion. PIAAC data include information on education and labour market chances after dropout. As such, it is possible to examine how many dropout students re-enrolled and completed tertiary education after dropping out (called ‘dropouts completing tertiary’ in Table 2). On average across all countries, 38 percent of tertiary dropouts attain a tertiary education degree (second-last row in Table 2, weighted by countries). This is similar to results estimated for the USA (Stratton et al. 2007). As a consequence, dropout estimates based on student cohorts paint an overly gloomy picture, since more than one-third of dropouts in fact complete tertiary education at a later stage. This goes against the negative view of dropping out. However, the huge variation in the percentage of dropouts eventually completing tertiary education is remarkable, ranging from just 6 percent in Italy to 58 percent in Denmark. 
Dividing tertiary dropouts into a younger and older age group shows that, within countries, the percentage of tertiary dropouts stays relatively stable but tends to increase over time (results not shown).
In the following analysis the focus will be entirely on upper secondary graduates only and hence those who dropped out of tertiary education permanently (column 3 of Table 2). 

Who drops out?

Table 3 provides descriptive statistics, comparing parental background and literacy scores between adults educated to upper secondary level who enrolled in tertiary education and dropped out permanently and those who never enrolled. Shaded cells indicate significant differences between both groups at the 5 percent level. Results confirm what is known from retention literature: the parents of dropouts are significantly more likely to have been educated to tertiary level than the parents of other upper secondary graduates. Dropouts also have better cognitive skills, in almost all countries. 
Table 3 about here

These patterns apply to all four country groups. In addition, but not shown, in all countries but France and the UK men are significantly more likely to experience tertiary dropout than women. 
Labour market success of dropouts
Table 4 provides the percentage of upper secondary graduates in employment (in contrast to unemployment and inactivity) and, conditional on employment, the percentage currently employed in high-level positions, by dropout experience and country. Weighted by countries, adults with dropout experience have a 4 percentage point higher probability of being employed (on average across 15 countries). Employed adults with dropout experience have a 10 percentage point higher chance of having attained a managerial or professional position (on average across 12 countries) compared to those never having enrolled. In all countries but Denmark, tertiary dropouts fare as well as or better than other upper secondary graduates. 
Table 4 about here
Taking selection into account: results of propensity score matching
A considerable part of the difference between upper secondary graduates who enrolled and dropped out and those who never enrolled (presented in Table 4) is likely due to the non-random selection of adults into enrolment and therefore into dropout status. As shown in Table 3, dropouts have higher cognitive skill and parental background levels than their counterparts. The extent of non-random selection is also quite likely to depend on the specific institutional settings found in countries. In order to test the hypotheses developed and determine the relationship between dropping out and labour market prospects, selection bias needs to be taken into account. As described in Section 3, PSM aims to do this and is applied to each country separately. 
Generally, the implementation of PSM shows that, as expected, the propensity score for dropouts is higher than for non-dropouts. Nevertheless, common support is mostly given, since only for some countries are a handful of individuals excluded from the matching process. The quality of propensity score matching depends on the country variation in sample size of dropouts and on the matching method (nearest-neighbour matching with caliper and kernel matching). 
A general way of assessing the quality of the matching and hence the balance on covariates is the standardised bias (Rosenbaum and Rubin 1985). Empirical literature generally assumes a standardised bias of 5 percent after matching to be sufficient (Caliendo and Kopeining 2008, p. 48). This threshold was reached in 22 of 27 models using the entire sample (results printed in bold in Tables 5 and 6 indicate that the threshold has been met, which means that significant differences of covariates between dropout adults and matched adults were mostly not found). In a further four models, the average mean bias was between 5 and 7 percent (indicated by cursive font), and in one model (Norway, with dependent variable ‘in professional position’) it was above 7 percent (and hence the result is not displayed (‘na’) in Table 6). Once the sample is further disaggregated by age group, sample sizes become relatively small, making matching more difficult. This is especially the case once the focus is on employed individuals aged 45 to 64, where for most of the countries the threshold of 5 percent could not be reached (and hence results are not displayed).  
While this underlines again the disadvantage of the problem of small sample sizes for dropouts in the PIAAC data set, the study benefits from the rather unusual availability of measures of cognitive skills for matching individuals. However, those skills are not measured at the time of selection into tertiary education but rather afterwards. In the methodological design, the cognitive skill measure is used as a proxy for ability at the time of dropout. Tertiary enrolment followed by dropout is likely to increase later ability relative to innate ability. In this case Angrist and Pischke (2009, pp. 47-51) show that the use of a proxy will lead to an underestimation of the association of tertiary dropout with labour market chances. While this is not ideal, it is still regarded as an improvement than not controlling for skills at all, since it is preferable to have an underestimated ‘effect’ of dropout on labour market chances than an overestimated ‘effect’ that does not properly take selection bias into account.
As discussed above, even though a rich set of variables is available for the matching process, the association found could be biased up- or downwards if the CIA assumption is not met.
Turning to the results, Tables 5 and 6 present percentage point differences for employment and access to high-level positions between dropouts and other upper secondary graduates never having enrolled, by age group. Estimates derive from PSM using kernel matching. Shaded cells show a significant difference between dropouts and other upper secondary graduates. 
Tables 5 and 6 about here

On average across all countries, do tertiary dropouts fare better in the labour market than other upper secondary graduates who never enrolled, as the first hypothesis predicts? 
Focusing on employment probability (Table 5), dropouts do not experience a significant advantage over their counterparts when considering all adults (first column, last two rows). However, significant differences between dropouts and other upper secondary graduates appear once the data are disaggregated by age. Across 13 countries the younger adults (25- to 44-year-olds) with dropout experience do not differ in employment, but the older cohort (45-64) has a 5 percentage point higher employment chance than other upper secondary graduates. 
The overall country difference between age groups is due to countries with low levels of general education among upper secondary graduates and high tertiary graduation rates (‘Low-High’ countries). In these countries, the signalling power of tertiary education is likely to be low due to high rates of tertiary graduation. In addition, dropouts might not be able to signal positively their general knowledge compared to mainly vocationally educated counterparts if vocational training offers specific skills which are taught in partnership with employers (Breen 2005). This is especially the case in occupational labour markets such as Denmark and Germany (Gangel 2003, Matkovic and Kogan 2012) where employers select employees and mould them to their requirements. Indeed, in both these countries young dropouts are significantly worse off in terms of employment than other young adults never having enrolled in tertiary education. Interestingly, however, the pattern changes for the older cohort, where dropouts catch up with and sometimes even surpass those never having enrolled, probably due to being able to exploit their acquired general knowledge from working towards a degree. 
Two notes of caution in drawing conclusions from these results. First, the cross-sectional data used do not reveal whether the age difference found is due to cohort, age or time effects. Second, the model takes into account possible differences in selection into tertiary education between age groups for a rich set of observable variables. However, a bias in the difference of the age-group effects could occur if selection into tertiary education differed between age groups on variables not taken into account in the model. 
What can be said when labour market chances are operationalised with access to managerial or professional positions? Table 6 shows that, on average across 12 countries, tertiary dropouts have an approximately 8 percentage point higher chance of acquiring high-level positions than their matched counterparts. In contrast to results on employment probability, there is no clear difference between age groups. 

Do tertiary dropouts fare better than other upper secondary graduates in countries where tertiary graduation rates are low and where the upper secondary education system is characterised by mainly vocational education (‘Low-Low’ countries), as the second hypothesis postulates?

Again, results for the two measures of labour market success (being in employment and being in a professional position) differ, indicating that different mechanisms are at work. Regarding employment, ‘Low-Low’ countries do not differ from other countries. As discussed above, age seems more important: young adults with dropout experience are disadvantaged regarding employment chances, but older dropouts actually fare often better than other upper secondary graduates. This is especially the case in ‘Low-High’ countries.

However, with regard to access to managerial and professional positions, dropouts fare best in countries with few tertiary graduates and mainly vocationally oriented upper secondary education, as predicted by the hypothesis. In the Czech Republic, Slovakia and Poland tertiary dropouts have a 10 to 16 percentage point greater chance of working in a high level position than their control group. 
Do dropouts fare worse in ‘High-High’ countries, as would follow from the second hypothesis? In Norway and the UK dropouts’ advantages in gaining high-level jobs are indeed among the lowest of the 12 countries compared. However, in Belgium upper secondary graduates experience a significant advantage in employment and access to high-level jobs. This country’s results are difficult to explain. 
High-Low and Low-High countries have institutional settings which should work both in favour of and against tertiary dropouts. In the Southern European countries (‘High-Low‘) Italy and France, dropouts’ career prospects appear to be positive but not significant. 

In the ‘Low-High’ countries Denmark, Germany and the Netherlands, tertiary dropouts should not fare better, especially in view of the high percentage of tertiary graduates. Surprisingly, in Denmark and the Netherlands a higher proportion of dropouts attain high-level positions than other upper secondary graduates (with a difference of 11 and 19 percentage points in Denmark and the Netherlands, respectively). 
Robustness checks

Three main robustness checks were performed on the results: first, a comparison of PSM estimates with the results of logistic regression analysis; second, a comparison of PSM results deriving from kernel and caliper matching; and third, results were calculated for a smaller sample of 25- to 55- year-olds, in order to determine whether country regulations on early retirement have any impact. Estimates resulting from all three robustness checks can be provided by the author.
Although logistic regression analysis has the disadvantage of being parametric and might lack common support, it needs less data than PSM. The association of dropping out with labour market chances was therefore estimated by predicting labour market chances for dropouts and non-dropouts, conditioning on the same background variables used for PSM. In contrast to PSM estimates, regression estimates refer to the ‘average treatment effect’ (ATE), since all individuals (that is, not only dropouts and their matched counterparts) are considered. This method automatically leads to different estimates. 

As can be expected, given the small sample sizes of dropouts, there is some variation between the results found (not shown). For all countries, the direction of the estimate is robust across measures. In four (Denmark, Germany and Ireland for employment and Poland for high-level positions) of the 27 estimations, differences between the three estimates are as high as 4 to 5 percentage points. Nevertheless, even though there are some differences between estimates, the general results discussed above are not affected.
 This also applies if PSM estimates deriving from kernel and caliper matching are compared (results not shown).
Furthermore, the results presented are also robust if replicated for the smaller age group of 25- to 55-year-olds in order to reduce any country differences due to variation in retirement age (results not shown).
Given the clearly lower dropout rates for women, the results of Table 6 were replicated by gender (results not shown). On average across countries the gap between male dropouts and their counterparts in access to high-level positions is significantly greater than that for women. These results are mainly driven by Belgium: male dropouts get better jobs, but female dropouts fare only as well as their counterparts. In Spain, women who withdrew from tertiary education fare worse than similar other women, but the same is not true for men. 
Conclusion
To the knowledge of the author, this study examines the labour market chances of tertiary dropouts in a cross-national context for the first time. In contrast to the generally negative perception of dropping out, results based on PIAAC data show that tertiary withdrawal can very well be a positive indicator in the labour market. 
The analysis employs propensity score matching to account for selection bias between upper secondary graduates who enrolled and dropped out of tertiary education and those who never enrolled.
First, previous student cohort studies could not examine whether dropouts re-enrolled and completed a tertiary degree later in life. It was therefore generally assumed that dropping out is a permanent decision. This study shows that, on average across 15 European countries, almost 40 percent of adults who drop out go on to complete tertiary education. Hence, for more than one-third of dropouts, the condition is not permanent.

Second, regarding employment, and across all countries examined, dropouts, on average, do not fare better than their counterparts. The age group of dropouts matters: younger tertiary dropouts are disadvantaged in 4 of 15 countries, while older dropouts fare considerably better than upper secondary graduates in 5 of 15 countries. 
Regarding access to high-level positions, dropouts are on average around 8 percentage points better off than other upper secondary graduates across 12 countries. In 6 of 12 countries dropouts fare substantially and significantly better. While age group matters for dropouts’ employment chances, it seems not to have an impact on the advantage of dropouts over those who never enrolled in terms of access to high-level positions.
Third, the study proposed a basic framework for differentiating between countries: it is assumed that in countries with a low rate of tertiary graduation and a low general orientation among upper secondary graduates, tertiary dropouts can signal high employability in the labour market (so called ‘Low-Low’ countries). In other countries, especially those with ‘High-High’ institutional settings, tertiary dropouts are unlikely to do better. 

Tertiary dropouts in Central European countries (‘Low-Low’) do indeed substantially out-perform other upper secondary graduates regarding access to high-level positions, but not for employment chances. 
However, in Belgium, a ‘High-High’ country, tertiary dropouts still fare better, contrary to the assumption.
 Results confirm that dropouts have lower signalling power in institutional settings with a high proportion of generally educated upper secondary graduates in the workforce. Younger dropouts experience the lowest employment chances in those countries, which are characterised by ‘occupational’ labour markets – mainly Denmark and Germany. 


This study differs from previous research in that it is not based on country-specific student cohort data but on cross-sectional and cross-national data from PIAAC. As a result, new insights into questions never before studied at the cross-national level can be provided: first, whether dropout is permanent, and second, its association with labour market chances. This data set was, however, not designed for a focus on dropouts and therefore offers only small sample sizes. It furthermore lacks in-depth information on dropouts, such as subject of study at the time of withdrawal. This limited the analysis to investigating elementary hypotheses. In the future, cohort data sets on individuals enrolled in tertiary education should include waves going beyond completion or dropout. If such data were available, many more topical questions could be investigated, such as the impact of the subject of study on dropouts’ labour market success.
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Tables

Table 1. General in contrast to vocational orientation among upper secondary graduates and share of tertiary graduates among 25- to 64-year-olds by country

	
	
	Number of individuals educated with general orientation expressed as percent of all upper secondary graduates
	Percent of tertiary graduates 

	Czech Republic
	LOW-LOW
	  0.2
	19.0

	Slovak Rep
	
	  6.0
	20.0

	Poland
	
	12.0
	27.6

	Denmark
	LOW-HIGH
	  4.4
	39.2

	Germany
	
	  4.9
	33.9

	Finland
	
	14.8
	42.4

	Netherlands
	
	19.3
	34.5

	Norway
	HIGH-HIGH
	26.8
	39.7

	Belgium
	
	28.8
	38.3

	Sweden
	
	n.a.
	31.5

	Ireland
	
	66.0
	33.6

	UK
	
	n.a.
	38.0

	Italy
	HIGH-LOW
	23.3
	12.9

	France
	
	27.4
	28.4

	Spain
	
	62.7
	29.9

	Average
	
	22.8
	31.3


Source: the share of upper secondary graduates with general (in contrast to vocational) orientation refers to the number of individuals educated with a general orientation expressed as percentage of all upper secondary graduates focusing on 25- to 64-year-olds and are calculated using Table A1.5a of OECD (2013a). The share of tertiary graduates among all 25- to 64-year-olds is calculated using PIAAC data. 
Note: countries are attributed to ‘high’ and ‘low’ depending on their actual share for this criterion compared to that of the average of the 15 countries. 


Table 2. 25- to 64-year-old adults who report tertiary dropout as percentage of adults ever enrolled in tertiary education by education level attained
	
	Total drop out
	Permanent dropouts
	Dropouts completing tertiary
	% of dropouts completing tertiary education
	Sample size of all tertiary dropouts

	
	%
	Standard error
	%
	%
	
	

	Italy
	34.1
	1.3
	32.0
	  2.1
	6.1
	345

	Netherlands
	28.3
	1.0
	15.4
	12.9
	45.6
	412

	Czech Republic
	27.8
	1.6
	18.9
	  8.9
	31.9
	332

	Spain
	24.2
	1.1
	14.9
	  9.3
	38.5
	343

	Denmark
	23.5
	0.9
	  9.9
	13.6
	57.9
	562

	Belgium
	22.8
	1.1
	12.8
	10.0
	43.9
	364

	Ireland
	21.5
	1.2
	13.3
	  8.2
	38.1
	388

	Sweden
	21.2
	1.2
	  8.9
	12.3
	58.2
	252

	Poland
	20.0
	1.2
	12.6
	  7.4
	37.2
	303

	Slovakia
	18.6
	1.5
	16.0
	  2.6
	14.1
	176

	Finland
	18.5
	0.9
	10.1
	  8.5
	45.7
	
342

	France
	17.9
	0.8
	  9.3
	  8.6
	47.9
	314

	Norway
	17.4
	0.9
	  8.1
	  9.2
	53.1
	
271

	United Kingdom
	16.3
	0.9
	10.8
	  5.5
	33.8
	415

	Germany
	14.7
	0.9
	  9.2
	  5.5
	37.7
	235

	Country average
	21.8
	0.5
	13.5
	  8.3
	38.2
	5,054


Note: countries are ordered by percentage of adults ever enrolled in tertiary education reporting tertiary dropout. Individuals with less than upper secondary education, in education during the interview or having attained tertiary education abroad are excluded. The country average is weighted by country.

Table 3. Percentage of upper secondary graduates aged 25 to 64 years with highly educated parents and literacy score, by dropout status and country 

	
	
	
	Percent adults with highly educated parents
	Mean literacy score

	 
	
	Country
	Permanent dropout
	Never enrolled
	Permanent dropout
	Never enrolled

	Low -Low
	Czech Rep
	21.1
	6.8
	297
	266

	
	Slovakia
	18.4
	4.2
	288
	272

	
	Poland
	10.3
	4.2
	276
	252

	Low-High
	Denmark
	26.4
	15.9
	283
	260

	
	Germany
	43.6
	21.6
	295
	259

	
	Finland
	21.1
	8.2
	296
	271

	
	Netherlands
	30.0
	12.1
	305
	278

	High-High
	Norway
	45.4
	18.4
	283
	269

	
	Belgium
	32.6
	10.1
	292
	262

	
	Sweden
	44.8
	24.2
	298
	272

	
	Ireland
	30.2
	9.3
	282
	263

	
	UK
	23.2
	10.6
	292
	265

	High-Low
	Italy
	7.5
	2.5
	276
	259

	
	France
	21.1
	6.3
	285
	256

	
	Spain
	11.9
	8.5
	264
	253

	
	
	Average
	25.8
	10.9
	287
	264


Note: if at least one of the parents holds a tertiary degree, parents are considered to be highly educated. Percent refers to percentage within group. I.e. in the Czech Republic 21.1% of adults with dropout experience have highly educated parents. Shaded figures show significant differences between adults with and without dropout experience at the 5 percent level. The country average is weighted by country.



Table 4. Percentage of upper secondary graduates aged 25 to 64 years in employment and, conditional on employment, having access to high-level positions by tertiary dropout status and country
	
	
	In employment
	Access to high-level positions

	
	
	Permanent dropout
	Never enrolled
	Diff
	Permanent dropout
	Never enrolled
	diff

	Low-Low
	Czech Republic
	82.6
	74.0
	8.6
	25.5
	8.8
	16.7

	
	Slovakia
	74.8
	69.3
	5.5
	31.2
	13.9
	17.3

	
	Poland
	70.5
	62.1
	8.4
	16.3
	8.2
	8.1

	Low-High
	Denmark
	70.8
	77.9
	-7.1
	29.2
	13.7
	15.5

	
	Germany
	76.8
	80.3
	-3.5
	13.5
	3.8
	9.7

	
	Finland
	79.5
	76.5
	3.0
	
	
	

	
	Netherlands
	83.6
	81.5
	2.1
	39.1
	21.2
	17.9

	High-High
	Norway
	82.3
	83.3
	-1.0
	16.1
	13.9
	2.2

	
	Sweden
	88.7
	85.0
	3.7
	
	
	

	
	Belgium
	87.1
	78.3
	8.8
	25.8
	11.1
	14.7

	
	Ireland
	76.8
	65.4
	11.4
	
	
	

	
	United Kingdom
	75.5
	74.1
	1.4
	22.2
	15.1
	7.1

	High-Low
	Italy
	83.7
	69.3
	14.4
	15.8
	10.1
	5.7

	
	France
	79.5
	73.2
	6.3
	12.1
	6.5
	5.6

	
	Spain
	69.3
	67.0
	2.3
	14.0
	13.9
	0.1

	
	All 15 countries 
	78.8
	74.5
	4.3
	
	
	

	
	All 12 countries
	78.0
	74.2
	3.9
	21.7
	11.7
	10.0


Note: bold figures for percentage point differences are significant at the 5 percent level. The total for 15 and 12 EU countries is weighted by country. 

 
Table 5. Percentage point difference in employment rate between permanent dropouts and other upper secondary graduates by age group using propensity score matching combined with kernel

	
	
	Dependent variable: in employment

	
	
	ALL
	
	25-44
	45-64
	Age diff

	Low-Low
	Czech
	2.5
	
	
	3.2
	
	-0.6
	
	-3.8
	

	
	Slovakia
	0.0
	
	
	-2.9
	
	na
	
	8.6
	

	
	Poland
	1.8
	
	
	-1.7
	
	na
	
	7.6
	

	Low-High
	Denmark
	-4.5
	
	
	-15.9
	***
	1.0
	
	16.9
	**

	
	Germany
	-5.8
	
	
	-10.2
	**
	4.1
	
	14.3
	*

	
	Finland
	-2.9
	
	
	-8.6
	**
	12.3
	*
	20.9
	***

	
	Netherlands
	2.8
	
	
	-6.4
	*
	11.4
	***
	17.8
	**

	High-High
	Norway
	-1.0
	
	
	3.0
	
	-4.7
	
	-7.7
	

	
	Belgium
	5.2
	*
	
	1.9
	
	8.9
	*
	7.0
	

	
	Sweden
	3.3
	
	
	4.1
	
	8.5
	**
	4.4
	

	
	Ireland
	3.1
	
	
	1.0
	
	7.8
	
	6.8
	

	
	UK
	1.8
	
	
	1.7
	
	3.8
	
	2.1
	

	High-Low
	Italy
	6.5
	**
	
	2.9
	
	8.7
	**
	5.8
	

	
	France
	3.8
	
	
	0.7
	
	na
	
	5.6
	

	
	Spain
	0.0
	
	
	-3.2
	
	6.5
	
	9.7
	

	
	All 15 countries
	1.1
	
	
	-2.0
	
	na
	
	na
	

	
	13 countries
	0.8
	
	
	-2.0
	
	5.2
	***
	7.2
	***


Note: this table presents percentage point differences for being in employment between upper secondary educated adults who enrolled and dropped out and those who never enrolled, by age group. Total figures for PSM were derived by taking the average ATT estimates across countries. Shaded cells denote significance, *** represents p<0.01, ** p<0.05 and * p<0.1. Bold printed numbers are based on models with a mean bias across matching variables at or below 5%.  Cursive numbers are based on models with a mean bias between 5% and 7%. Results of models with greater mean bias are not displayed (na). All models use the same matching variables including socio-economic and demographic background, work experience and cognitive skills. 



Table 6. Percentage point difference in access to high-level positions between permanent dropouts and other upper secondary graduates by age group using propensity score matching combined with kernel

	
	

	
	
	ALL
	
	25-44
	45-64

	Low-Low
	Czech
	13.6
	***
	
	16.0
	***
	na
	

	
	Slovakia
	16.0
	***
	
	na
	***
	na
	*

	
	Poland
	9.9
	***
	
	8.6
	**
	na
	*

	Low-High
	Denmark
	10.8
	***
	
	na
	*
	11.8
	***

	
	Germany
	3.7
	
	
	4.9
	
	na
	

	
	Netherlands
	18.5
	***
	
	16.9
	***
	19.1
	***

	High-High
	Norway
	na
	
	
	-2.6
	
	na
	

	
	Belgium
	11.6
	***
	
	12.2
	**
	na
	

	
	UK
	-1.0
	
	
	0.2
	
	na
	

	High-Low
	Italy
	4.0
	
	
	-1.2
	
	10.0
	**

	
	France
	4.1
	
	
	4.6
	
	na
	

	
	Spain
	-1.0
	
	
	-1.5
	
	na
	

	
	All 12 countries
	7.7
	***
	
	na
	
	na
	


Note: this table presents percentage point differences in access to high-level positions between upper secondary educated adults with and without dropout experience for all employed individuals and by age group. For three countries (Sweden, Ireland and Finland) information on profession/managerial status was not available. See notes for Table 5 on estimation and significance.
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