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5 University or higher vocational edu
cation: do students perceive a qual
ity difference? 

5.1 Introduction 

There is an ongoing discussion on the structure of the Dutch higher education 
system. One of the main issues is the relation between the two levels of higher 
education, university versus higher vocational education. Traditionally univer
sity education has been considered the highest level but there seems to be a ten
dency towards less divergence. It is often suggested that graduates from both 
levels of education increasingly compete for the same jobs43. Moreover, colleges 
for higher vocational education are showing signs of academic drift, for example 
abroad they call themselves universities for professional education. On the other 
hand universities are developing studies aimed at higher level professionals 
which seem to have more vocational than academic content. At the end of 1997 
the University of Amsterdam and the Amsterdam College for higher vocational 
education announced a plan for co-operation and integration of various educa
tional programmes. Despite these changes in the educational institutions the 
Ministry of Education until now sticks to the more traditional view on academic 
versus vocational education. 

A clear difference between university education and higher vocational education 
is the average study duration. Although the nominal duration of both levels of 
education is 4 years, the average realised duration of an academic study is 5.5 
years and 4.2 years for a study in higher vocational education. Choosing for 
studying in university instead of studying in higher vocational education in 
practice means choosing for longer education. 

In this chapter we analyse the choice between university and higher vocational 
education. We try to identify whether the enrolment pattern is in line with the 
traditional view on the level structure or not. Moreover we address the question 
whether the level structure in higher education as perceived by students is only 
based on a difference in duration or also based on a difference in the quality of 
education, defined as higher returns on the same period of education. In other 
words, is the choice between university and higher vocational education only a 
decision on the length of education or also a decision on the quality of educa
tion? 
For answering this question we analyse the choice between university and 
higher vocational education by Vwo-graduates. First, we develop a structural 

The analysis on the labour market experiences of graduates in this thesis doesn't support this 
view. 
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model for the decision on the level of higher education which is an extension of 
the basic human capital model (see Chapter 1). In the majority of economic 
studies on educational decisions human capital is assumed to be homogeneous: 
education is just the number of years spent in school. In our model worked out 
in Section 5.2 we introduce heterogeneity in a way suggested by Becker (1967) 
and Card (1994). Second, we look at the enrolment pattern for the two levels of 
higher education (Section 5.4). Moreover, we investigate inter-temporal changes 
in the enrolment pattern between 1991 and 1995. Third, we estimate the struc
tural model. As we don't have information on the endogenous variables for both 
options (levels of higher education) we use a double switching regression model 
(Section 5.5). 

5.2 Theoretical background 

In the basic human capital model presented in Section 1.2 an individual maxi
mises lifetime earnings by choosing the optimal length of education. The opti
mum length is reached when marginal costs equate marginal returns. Variations 
in marginal costs and marginal benefits determine the variation in schooling 
choices across individuals. Becker (1967) suggests that these variations are re
lated with differences in ability and social background. Higher ability gives 
higher marginal benefits and lower marginal costs. Students with a higher social 
background have lower marginal costs as they have better (cheaper) access to 
funds. A major assumption in this basic model is that all human capital is homo
geneous. 
In this chapter we analyse the choice between the two levels of higher education. 
The main question is whether this decision is just about the length of education 
or also about the quality of education. Introducing quality differences in educa
tion means introducing heterogeneous human capital. In the Woytinsky lecture 
(Becker, 1967) the extension of the basic model to heterogeneous human capital 
is already described. For each type of human capital a set of individual specific 
demand and supply curves is added to the demand and supply framework (see 
Chapter 1). In equilibrium, marginal benefits and marginal costs are equal for 
each set of curves. The individual chooses for the kind of education with the 
highest lifetime earnings". Hence, in deciding on the level of education a student 
compares earnings with both levels and chooses the level with the highest ex
pected lifetime earnings (Y). 

We use the following notation: 
t = 0 time start study; 
11 = s\ i t2= s2 study duration in university or higher vocational education; 
t = T time horizon; 

Card (1994) suggests that variation in school quality can be parameterized in his model by shifts 
in the distribution of the intercept of the marginal benefits curve (Equation 1.4 in Section 1.2). 
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r discount rate; 
r.Yuft earnings growth rate; 
W, W ] , w2 starting wage; 
c study costs. 

Individuals maximise the net present value of lifetime earnings (Y). Assuming 
annual study costs are independent of time and level of education, then lifetime 
earnings consist of wages minus study costs: 

T i 

Y = \weye-"dt-\ce-" (5.1) 
J o 

The first term on the right side is the lifetime earnings stream. The second term 
represents the direct study costs (not the indirect study costs (forgone earnings)). 
For convenience we assume that these costs are negligible compared to the life
time earnings stream and therefore tend to zero45. 

Solving (5.1) gives: 

y = —Z—eW\T
 =

 w
 e(r-r)s(e(r-r)iT-s) _ j \ (5.2) 

(y-r) '* (y-r) 

Assuming T to be sufficiently large and y < r this simplifies to 

y = _ " ™ = " <~>. (5.3) 
(y-r) (r-y) 

After taking the natural logarithm we get 

\nY = lnw-\n(r-y) + (y-r)s (5.4) 

A student will choose for university education when the lifetime earnings are 
higher: 

(ƒi - r)s, - {y2 -r)s2 + (in W] - In w2 ) - (ln(r - yx ) - ln(r - y2 )) > 0 

The left hand side is the net value of choosing for university education. Rewrit
ing in terms of study duration, starting earnings and growth rates gives the 
choice equation of the structural model. 

/ = //,.?! - fi2s2 + (in w, -Inw2)-fi} + fa (5.5) 

With respect to the analysis in this chapter we only leave out the difference in direct study costs 
between university education and higher vocational education. 
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with A,2 = 7i,2 - r a n d ß}A = Mr - /1-2) 

The value of choosing for university education (I) is unobserved and can be 
treated as a latent variable with an associated index variable Ï which is equal to 1 
if ƒ > 0 and 0 otherwise. 

We estimate the model in two ways. In Section 5.5 we estimate a switching re
gression model with (5.5) as switching equation and study duration (s) and 
starting wage (w) as endogenous variables. However, in Section 5.4 we make a 
start by just estimating the reduced form of (5.5): a logit model on the level of 
education with just the exogenous variables as regressors. 

5.3 Data and selection of variables 

We use three different samples of students. The first two samples come from the 
project 'Verder Studeren' (see Chapter 2), the third sample comes from the proj
ect 'Determinanten van de deelname'. The latter project started in 1995 as a fol
low-up of 'Verder Studeren'. A survey was held among 5000 freshmen in higher 
education stratified by type of education and location. 
The first sample from 'Verder Studeren' consists of students who were in the 
final year of the highest type of secondary education (Vwo) and who choose for 
studying in higher education after the final exam (the pre-HO panel)4*. The sec
ond sample of 'Verder Studeren' consists of freshmen in higher education with a 
certificate from the highest type of secondary education. The differences between 
the two samples lie in the moment of sampling and in the stratification of the 
sample. The project for the first sample started in secondary education, for the 
second sample this was in higher education. Students of the first sample directly 
entered higher education. Students in the second sample can have previous ex
perience in higher education or can have labour market experience after gradua
tion in secondary education. Moreover, the second sample was stratified on the 
type of education. 

We also added a third sample of freshmen in higher education in 1995. There are 
two reasons for inclusion of this more recent sample. First it adds more empirical 
material to the analysis. Second and most important, the 1995-dataset has almost 
three times more observations than the 1991-sample. For both 1991-samples con
vergence of the model of the previous section was problematic due to the small 
samples. 

Selection of variables 
The selection of variables follows Beckers assumptions on the determinants of 
the individual specific demand and supply curves. Next to the endogenous vari
ables (expected starting wages and study duration) we include measures of the 

The analysis in this chapter is about realized choices and not planned choices. 
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student's ability and background characteristics. The dataset contains several 
indicators of the student's ability. First, we included the average marks on all 
chosen subjects in the final exam. The subjects were clustered in three main cate
gories or types of ability: science subjects, humanities and languages. We in
cluded the number of subjects within these three main categories which the stu
dent followed until the final exam. Other indicators of ability we use are type of 
secondary education advised at the end of primary school and whether the stu
dent repeated classes in the previous education. 
The background characteristics that we use are gender, education of the parents, 
parental income and the respondents age. 
The student's level of ability, indicated by the above mentioned variables, is seen 
as an important factor affecting future earnings. This means that the ability vari
ables are related with the variables on starting wage (w) and earnings growth (7) 
in our model. It is common practice to relate the background variables, espe
cially parental income and education, with the individual discount rate (r) in our 
model. 
The dataset contains information about the expected starting wages and ex
pected study duration. The students were asked which income they expected 
after graduation in higher education, we call this starting earnings. We do not 
have information about expected earnings in case of choosing the alternative, 
that means for students who choose university we do not know their expected 
earnings after graduating in higher vocational education and vice versa. Stu
dents were also asked how much time they would need for graduating in the 
chosen study. As with earnings, we do not know the expectation for the alterna
tive option. 
For the two samples of freshmen we included variables on their activities be
tween graduation and enrolment (graduates do not necessarily have to enrol 
directly after the final exam). In 1991 we have information whether the student 
previously studied in university or in higher vocational education or whether 
the student did something else. For the 1995 sample we only know whether the 
student has a history in Wo or Hbo. 

Finally, for the two samples of freshmen we included variables for the type of 
education: dummies for nine types of education and dummies for three clusters 
of educational types (science studies, humanities, languages /cultural studies). 
These variables control for sampling effects due to the stratification of the sam
ples. 

Table 5/1 gives the descriptive statistics of the variables for both levels of educa
tion. 
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Table 5/1 Descriptive statistics of variables for both levels of education 

Vwo-graduates 1991 freshmen 1991 freshmen 1995 

university higher voc. university higher voc. university higher voc. 

variable mean std. mean std. mean std. mean std. mean std. mean std. 

ability 

score final exam 6.9 0.7 6.6 0.5 6.9 0.6 6.6 0.5 7.0 0.7 6.6 0.5 

score science 6.7 1.1 6.2 0.8 6.7 1.0 6.4 0.8 6.8 1.1 6.3 0.9 

score human. 6.9 0.9 6.6 0.7 6.9 0.9 6.6 0.8 7.0 0.9 6.6 0.9 

score lang. 7.0 0.7 6.7 0.6 6.9 0.7 6.6 0.7 7.0 0.8 6.7 0.6 

# science subj. 2.5 1.5 1.9 1.3 2.7 1.5 2.4 1.4 2.7 1.4 2.1 1.4 

# human, subj. 1.6 1.1 1.7 1.1 1.5 1.1 1.7 1.1 0.9 0.8 1.1 0.9 

# languages subj. 3.0 0.9 2.8 1.1 2.9 0.9 2.8 0.8 3.8 1.2 3.9 1.2 

school advice (1-7) 6.1 1.2 5.9 1.1 6.0 1.3 5.8 1.3 6.2 1.1 5.9 1.3 

class repetition (%) 16.7 49.7 25.8 43.8 28.7 45.3 33.8 47.3 20.8 40.5 33.1 47.1 

background 

gender (female=l) 56.3 49.7 61.2 48.9 47.0 49.9 52.2 50.0 43.8 49.6 56.4 49.6 

age 18.4 0.6 18.4 0.6 19.3 2.7 20.2 4.3 18.9 2.5 19.8 3.5 

parents educ. (1-5) 3.5 1.1 3.0 1.0 3.5 1.2 3.1 1.1 3.6 1.1 3.2 1.1 

parents inc. (hfl) 8.4 0.4 8.3 0.4 8.4 0.5 8.3 0.5 8.4 0.5 8.3 0.5 

history in Wo - - - - 0.16 0.37 0.27 0.44 0.08 0.27 0.17 0.38 

history in Hbo - - - - 0.05 0.21 0.07 0.25 0.04 0.20 0.11 0.32 

other history - - - - 0.15 0.36 0.20 0.40 - - - -

science studies - - - - 0.48 0.50 0.44 0.50 0.45 0.50 0.38 0.49 

humanities - - - - 0.40 0.49 0.47 0.50 0.37 0.48 0.43 0.50 

starting earnings 7.9 0.4 7.7 0.3 7.9 0.4 7.7 0.3 7.8 0.3 7.8 0.3 

study duration 5.1 0.8 4.4 0.5 5.0 0.7 4.2 0.6 4.9 0.7 4.2 0.5 

# observations 252 121 804 241 2,211 400 

A first glance at Table 5/1 indicates some clear differences in ability and back
ground: 

university students have higher scores in science subjects, humanities sub
jects and languages; 
university students more often choose science subjects; 
university students got a higher school advice at the end of primary educa
tion; 
students in higher vocational education more often repeated classes in the 
previous education; 
the percentage of women is higher in higher vocational education; 
students in higher vocational education are older; 
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students in higher vocational education have a lower social background in
dicated by parents education. 

Moreover, we find that students in higher vocational education more often have 
study experience in university (history in Wo) than students in university. This 
seems to indicate that drop outs from university are more likely to choose higher 
vocational education as a second option. Remarkable is the difference on this 
variable between 1991 and 1995. In the next section we will further comment on 
this. 

At the bottom of Table 5/1 the expectations on starting earnings and study dura
tion are given. These expectations are related to the chosen level of education. 
We find that university students expect higher earnings and longer spells of 
study duration for a university study than students in higher vocational educa
tion expect for their type of study. In 1995 there is no difference in expected 
starting earnings. 

5.4 Differences in enrolment in university and 
higher vocational education 

In this section we follow a straightforward approach for analysing differences 
between students in university and students in higher vocational education. As
suming that the variables on ability and social background are indicators of the 
expected wages and costs we estimate a logit model for the choice of the level of 
higher education. In Table 5/2 the results for the logit-analysis on the level of 
education are given. 

Both ability and social background matter in deciding on the level of higher edu
cation. In all three samples we find significant effects of the average score in the 
final exam and the social background indicated by parental income or education. 
Moreover, in 1995 women and older students are less likely to choose for univer
sity. For the samples of freshmen we also included the activities between gradua
tion and enrolment, and type of study. Freshmen who studied before in univer
sity have a lower probability of choosing (again) for university. This indicates 
that drop-outs from university are more likely to choose for higher vocational 
education than to return to university. The control variables for the type of study 
in the 1995-sample show that students in science studies are more likely to 
choose for the lowest level of higher education than students in cultural studies. 
We speculate that this illustrates the fact that science studies are more demand
ing than other studies. The differences between freshmen in 1991 and 1995 are 
very remarkable. We will comment on this after Table 5/3. 
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Table 5/2 Logit-analysis for choice of educational level (Wo=l) 

Vwo-grad .1991 freshmen 1991 freshmen 1995 

coeff. st. err. coeff. St. err. coeff. st. err. 

intercept -20.33 6.71** -9.28 2.46** -9.77 1.61** 

ability 

average score final exam 0.72 0.24** 0.94 0 .17" 0.86 0.11** 

number of science subjects 0.68 0.25** 0.10 0.15 0.65 0 .12" 

number of humanities subjects 0.56 0.27* -0.05 0.16 0.09 0.13 

number of languages subjects 0.53 0.28* 0.19 0.17 0.31 0 .12" 

school advice 0.06 0.12 -0.07 0.07 0.07 0.05 

class repetition -0.64 0.45 0.04 0.19 -0.18 0.14 

background 

gender (female=l) -0.06 0.28 -0.28 0.18 -0.52 0.13** 

age 0.36 0.29 -0.02 0.04 -0.06 0.02** 

parents education (1-5) 0.32 0.13* 0.13 0.08 0.13 0.06* 

parents income (hfl) 0.52 0.33 0.60 0.21** 0.56 0.15** 

history in Wo -0.76 0.22** -0.84 0.18** 

history in Hbo -0.07 0.37 -0.97 0 . 2 3 " 

other history -0.33 0.24 

type of study (ref. =lang./cult) 

science -0.63 0.35+ -1.11 0.23** 

humanities -0.52 0.30+ -0.10 0.17 

likelihood ratio test 49.6 « 87.9 ** 306.5 ** 

% higher vocational students 45 22 15 

# observations 355 898 2,501 

** significant at 1% level; * significant at 5% level; + significant at 10% level 

In Table 5/2 we included two dummies for clusters of educational types47. We 
used these aggregated variables instead of the nine sector dummies because the 
educational types on both levels do not correspond completely. At the university 
level law studies do not have a corresponding type of education in higher voca
tional education. At the higher vocational level the teacher studies do not have a 
counterpart in university education48. Therefore we repeated the logit analysis of 
Table 5/2 for the last two samples excluding law students and students in 

These dummies were not included in the first model because the sample of Vwo-graduates was 
not stratified on type of education. 
Teacher studies in university education are post graduate studies and therefore not comparable 
to studies in higher vocational education. 
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teacher studies and including more dummies for the type of education (Table 
5/3). 

Table 5/3 Logit-analysis for choice of educational level for freshmen in 1991 
and 1995 excluding law and education students (Wo=l)/ study suc
cess for 1991-freshmen in university measured in 1995 

freshmen 1991 freshmen 1995 study success '91 

coeff. St. err. coeff. st. err. coeff. st. err. 

intercept -10.25 2.64" -10.54 1.81" 10.51 3.93** 

ability 

average score final exam 1.07 0.18" 1.01 0 .12" -1.09 0.24** 

number of science subjects 0.29 0.16+ 0.73 0 .14" -0.48 0.26+ 

number of humanities subjects -0.08 0.18 0.20 0.15 -0.35 0.28 

number of languages subjects 0.19 0.18 0.25 0.13+ -0.08 0.27 

school advice -0.10 0.08 0.10 0.05+ 0.09 0.12 

class repetition -0.03 0.21 -0.20 0.15 0.34 0.33 

background 

gender (female=l) -0.40 0.22+ -0.75 0 .16" 0.22 0.31 

age 0.00 0.05 -0.06 0 .02" -0.01 0.07 

parents education (1-5) 0.00 0.09 0.14 0.07* -0.04 0.14 

parents income (hfl) 0.69 0.23" 0.63 0.16" -0.45 0.34 

history in Wo -0.74 0.24" -1.01 0 .21" 0.42 0.44 

history in Hbo -0.03 0.41 -1.07 0.26" -0.62 0.71 

other history -0.35 0.27 

type of study (ref. =social) 

economical -1.73 0.37" -1.65 0.24" 0.85 0.48+ 

medical -1.45 0 .44" -1.72 0 .32" 0.15 0.67 

agricultural -1.33 0.47" -3.10 0 .39" 0.24 0.67 

science/nature -1.44 0.48" -0.99 0 . 3 3 " 0.77 0.66 

technical -1.81 0 .44" -2.89 0 .32" 1.19 0.59* 

lang, /cultural -0.35 0.42 -0.51 0.23* 1.22 0.52* 

likelihood ratio test 119.2 ** 421,2 « 51.1 ** 

% higher vocational students/ 
drop out (column 3) 

23 15 23 

# observations 798 2,271 368 

** significant at 1% level; * significant at 5% level; + significant at 10% level 

Compared to Table 5/2 the estimation results are more pronounced, the effects 
of most variables slightly increase. We find, from comparing the first two col
umns in Table 5/3, that the results for 1995 differ considerably from 1991. First, 
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in 1995 all the background variables, including age4' and parents education, mat
ter. Moreover, the effect of gender has increased. Second, more ability variables 
come in with a significant effect, especially the number of science subjects which 
is often considered to be an indicator of overall ability. Third, in 1995 students 
with a history in higher vocational education have a lower probability to go on 
to university. Moreover, the effect of 'history in university education' has sharp
ened. Fourth, the effects of technical and agricultural studies have increased. 

It is tempting to relate these findings to the changes in the financial aid system 
for students between 1991 and 1995. First, the grant for students who graduated 
in higher vocational education and went on to university has been abolished. 
This might explain the changing effect of 'history in higher vocational educa
tion'. Furthermore, the unconditional right for students in higher education on a 
basic grant for 6 years has been changed in a conditional right for 4 years. The 
basic grant has been made conditional on the student progress. Many commenta
tors speculated that as a result of these changes, leading to higher expected study 
costs, students would be more likely to avoid demanding studies, thus reducing 
the financial risks of dropping out. Our findings suggest that women and older 
students, probably students with a shorter period of labour market participation, 
are sensitive to these changes. The changing effect of technical studies is in line 
with the view on avoiding demanding studies. However, technical studies have 
seen a decreasing enrolment long before 1991 which could indicate that other 
factors are more important. Moreover, we find that science studies have gone the 
other way. 

A counter argument for the effect of the change in the financial aid system can be 
found in the coefficients for parental income: the effect of parental income is 
quite stable. The changes in the financial aid system have not been accompanied 
by changes in the financial background for students choosing for the highest 
level. 

The four main changes indicate a clear increase in the selectivity of university 
education and show a sharpening of the differences in the enrolment pattern 
which underlines the traditional view on academic versus higher vocational 
education. We can get an impression of the overall size of this increase in selec
tivity by using the parameters of 1991 for the sample of 1995. Predicting the en
rolment pattern for 1995 with the parameters of 1991 (in the same way as in the 
previous chapter) gives an enrolment in university of 89%. In other words, if 
students in 1995 would have chosen in the same way as students in 1991 enrol
ment in university would have been 4 percent points higher. However, if we ex
clude students with a history in higher vocational education or in university this 
difference disappears. In other words, the increase in selectivity is borne by stu
dents with a history in higher education. 

The age effect in 1991 stays unchanged after exclusion of the variable 'other history'. 
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Further evidence on the increased selectivity of university education can be 
found from comparing the subjective probability of graduation of freshmen in 
1991 with the expectations of freshmen in 199550. We expect higher subjective 
probabilities in 1995 as a compensation for the higher expected study costs due 
to the policy changes between 1991 and 1995. The simple statistics in Table 5/4 
corroborate this expectation. For each study, except agricultural, we find an in
crease of the average of the expected probability of university students. We also 
find a clear increase of the overall mean with almost 5 percent points. 

Table 5/4 Subjective probabilities to graduate of university students in 1991 
and 1995 (mean of students expectations) 

type of study 1991 1995 

economical 75.3 82.2 

medical 76.2 85.7 

agricultural 81.2 77.7 

science/nature 78.2 79.4 

technical 77.5 79.0 

lang, /cultural 72.5 83.8 

law 78.5 82.7 

social 77.2 82.4 

total 77.0 81.7 

Will this increase in selectivity lead to a decrease in the drop out rate? At this 
moment we cannot answer this question. However, by making some assump
tions we may get an impression on this. Assuming that the determinants for 
study success did not change between 1991 and 1995 we can simulate the ex
pected drop out rate for the 1995 freshmen by using our panel data of the 1991-
freshmen5'. We estimated a basic model on study success for freshmen from 1991 
who chose for university52. The dependent variable is whether the student is suc
cessful four years after the start of the study or not. (Successful means graduated 
or retained). As independents we used the same variables as in the previous 
analysis. In the third column of Table 5/3 the estimation results are given for 
freshmen from 1991 who chose for university. Using these coefficients for 1995-
freshmen gives a predicted success rate of 77.5. This means a small increase 
compared to the success rate for 1991-freshmen (76.9%). Presumably the success 

The expected probability to graduate in the chosen study was asked in both samples of fresh
men. 
In recent years there is a growing attention for the quality of the supply side of higher educa
tion. A special fund of 500 million guilders has been raised for stimulating the quality of higher 
education. Of course, these developments may affect the validity of our assumption. 
In Chapter 7 a more extended model on drop out will be estimated. 
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rate for 1991-freshmen isn't biased upward due to sample selection51. Therefore, 
we may expect a small decrease in drop out due to the increase in selectivity. 
The finding that a reduction in student aid decreases enrolment but also de
creases drop out corroborates predictions from a model proposed by Manski 
(1989). He states that 'student aid policy should not be evaluated by its effects on 
drop out but rather by its joint effects on enrolment and completion. Policies 
which reduce drop out probabilities might induce new students to enrol thereby 
increasing drop out.' 

Duration or quality? 
Students with a higher ability or a higher social background are more likely to 
choose for university. This finding is in line with the longer average study dura
tion of university education but could also indicate that students perceive a 
higher quality of education, defined as higher returns on the same years of edu
cation. When students perceive the difference between university and higher 
vocational education as just a difference in duration, we expect that the effects of 
ability and social background on study duration are the same within both levels 
of education. In case of a simple linear regression model of study duration on 
ability and social background for the two levels of education separately, we 
would only expect a difference for the intercept as the average study duration in 
university is longer. In case of a quality difference we might find that the effects 
of ability and social background on study duration are not the same within the 
two levels of education. This would mean that the previous findings, the effects 
of ability and social background on the choice of the level of education, are not 
related to the length of education but to the quality of education. 
In Table 5/5 the estimation results of a linear regression on expected study dura
tion in 1995 are presented respectively for all students, university students and 
students in higher vocational education54. We find clear differences between uni
versity education and higher vocational education. For university students many 
ability and background variables come in with a significant effect. The main pat
tern is that students with a higher ability expect to study shorter, students with a 
higher social background and older students expect to study longer. Moreover, 
we find large differences in study duration between types of study. For students 
in higher vocational education we hardly find effects on study duration. These 
findings suggest that the difference between university and higher vocational 
education as perceived by students is not just a difference in duration. 

For two significant variables (score on final exam and number of science subjects) we find a 
lower average value in the sample after four years than in the starting sample (the average score 
on the final exam are 7.02 in the 1991 sample and 6.96 in the sample after four years, the mean 
number of science studies drops from 3.02 to 2.90). 
In the next section the analysis of study duration is repeated within the double switching re
gression model. Therefore we only analyse data from 1995. 
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Table 5/5 Regression analysis on expected study duration in 1995 

all students university high. voc. 

variable coeff. st. err. coeff. st. err. coeff. st. err. 

intercept 43.06 5.49" 58.48 5.44** 44.10 11.45** 

ability 

average score final exam 0.11 0.32 -0.90 0.31" -0.16 0.76 
number of science subjects 1.28 0.36** 0.43 0.36 0.19 0.67 
number of humanities subjects 0.79 0.42 0.48 0.43 0.95 0.73 
number of languages subjects 0.76 0.35* 0.64 0.35+ 0.46 0.69 
schooladvice Mavo/Havo -2.06 1.27 -2.49 1.34+ -2.11 1.94 
schooladvice Havo -2.54 1.26* -4.14 1.32" -0.47 2.02 
schooladvice Havo/Vwo -1.82 1.08+ -2.50 1.15* -1.92 1.59 
schooladvice Vwo -2.01 1.07+ -3.16 1.15" -1.99 1.60 
class repetition -0.10 0.52 1.41 0.54** -0.04 0.88 

background 

gender (female=l) -1.08 0.45* -0.14 0.45 -0.52 0.87 
age -0.30 0.09** -0.26 0.10** -0.08 0.13 
parents education (1-5) 0.49 0.20* 0.44 0.20* 0.34 0.43 
parents income (hfl) 1.45 0.52" 0.60 0.51 0.67 1.05 

type of study (ref. =social) 

economical 1.15 0.72 3.02 0.72** 0.70 1.42 
medical 11.47 0.92** 16.96 0.94** 0.98 1.72 
agricultural 5.18 1.35** 9.52 1.44" 5.61 2.16** 
science/nature 0.94 0.77 2.98 0 . 7 5 " 0.21 2.02 
technical 6.11 0.85** 11.47 0.85** 1.53 1.73 
lang./cultural 0.21 0.69 -0.13 0.68 2.21 1.40 

adjusted R-square 0.20 0.31 0.00 

** significant at 1%-level, * significant at 5%-level, + significant at 10%-level 

Main findings in this section 
The main findings on the enrolment pattern are: 

students with higher ability are more likely to choose for university; 
students with higher social background are more likely to choose for univer
sity; 
the type of study has a significant effect on the choice between the two lev
els; 
between 1991 and 1995 the selectivity of enrolment in university increased; 
This increase in selectivity can be explained by the fact that in 1995 students 
with a history in higher education are more likely to choose for higher voca
tional education; 
a linear regression on study duration indicates that students perceive a quali
tative difference between the two levels of higher education. 
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5.5 Empirical results for the structural model 

In Section 5.2 we developed a structural model for the decision on the level of 
higher education. Now we estimate a double switching regression model for the 
five equations. 

Estimation of the switching regression model 
A major difference with the previous chapter is that we only have observations 
on the variables for the chosen option. For a student who decides to enrol in uni
versity we can only observe wt or f, and for a student enrolling in higher voca
tional education we only observe w2 or t2. We do not observe these expectations 
for the alternative. The starting wages and the study duration are assumed to be 
dependent on individual characteristics represented by the vectors X' and V'. 

\ogw{ = Xft + £u 

f, =V'ocl + en 

logw2 = X/î,+£21 

t'y ^ - V C^o ~T~ C n o 

(observed if ƒ * > 0 ) 

(observed if I* >0) 

(observed if ƒ * < 0 ) 

(observed if I* < 0) 

Substituting these four equations in Equation (5) gives: 

/* = X,ß-X'ß2+V'a1-V'a2+£=6 + £ 

(5.6) 

(5.7) 

(5.8) 

(5.9) 

(5.10) 

and the variance of £ is identified (because ft, ft,a^ and a2 are identified 
through Equation (5.6) to (5.9)). 

This system of five equations ((5.6) through (5.10)) can be estimated with a dou
ble switching regression model. The log-likelihood for a student choosing for 
university can be written as: 

log L, = log P( I * > 0; log w, = &>, ; t1 = T, ) 

= log ƒ>(<? +£>0;X'/J5+£,i =a>,;V,a1+£l2 = r,) 

= log P(£ > -8; £,, =&>1-X75t;£12 = h~v'ai) 

(5.11) 

The error structure for a student choosing for university is assumed to have a 
normal distribution: 

N 

^ To-,2 

<7n 

(5.12) 
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The likelihood for a student choosing for higher vocational education and the 
error structure can be written analogous to (5.11) and (5.12). In fact the error 
structure is based on five equations and should be written as a 5x5 matrix. With 
the restriction that <7,2 is in both matrices, this is equivalent with two 3x3 matrices 
(one for each alternative) as the 'cross' terms are not identified because the 
starting wage and study duration for the alternative are not observed. The esti
mation of this model is shown in Pudney (1991). 

Estimation results for the reduced form equations 
In Table 5/6a the results for the reduced form equations are given, starting with 
the probit model for the choice equation55 followed by the regressions on the ex
pected wages and expected duration. Table 5/6b gives the results for the error 
structure. The estimation results are the coefficients for the Cholesky decomposi
tion of the variance/covariance matrix of the error terms of students in higher 
vocational education and in university5*. 

The results for the reduced form of the choice equation are quite comparable 
with the results in the previous section. Students with higher ability or higher 
social background are more likely to choose for university. Female students and 
older students are more likely to enter higher vocational education. Moreover, 
the type of study has a significant effect on the choice between the two levels. 
In the two wage equations we hardly find any significant effects. Male students 
and students with a higher social background expect higher wages after univer
sity. The type of study also matters. In university education students in medical 
and technical studies expect higher wages, students in cultural studies are less 
optimistic in this respect. In higher vocational education students in technical 
studies have the highest expectations, students in medical studies expect lower 
wages than students in social studies. 

For the duration equations we find more effects. Differences in duration seem to 
be dominated by the type of study. The main finding is that the effects on study 
duration clearly differ between the two levels of education. The effects of ability, 
background and type of study on study duration in university are not found in 
higher vocational education. Again this indicates a quality difference between 
the two levels of higher education. Compared to the results from the linear re
gression (Table 5/5) we find several differences, especially for ability and back
ground variables. Of course these differences have been caused by the simulta
neous estimation of the five equations. 
In Table 5/6b the results with respect to the error structure are given. In our 
model the error term of the choice equation is identified. For that reason the 
standard deviation of the error term is not equal to one. The coefficients for the 

The choice equation in this section is estimated as a probit model, in the previous section we 
used the logit model. 
The variance/covariance matrix of the error structure (V) is a positive definite matrix. Then 
there exist a matrix A so that V=A*A' whereby A is an upper diagonal matrix and unique. The 
coefficients presented in Table 5/6b are elements of A. 
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covariances are related with selection bias. We find that students who are more 
likely to choose for university education expect higher starting wages after uni
versity. Moreover, these students expect a shorter study duration in university. 
Students who are more likely to choose for higher vocational education expect 
shorter study duration in higher vocational education. The results on duration 
indicate that the students decisions are based on comparative advantage. 
For university students we also find a positive covariance between wages and 
duration: students who are more likely to expect higher wages also expect a 
longer study duration. 

Table 5/6a Switching regression analysis on expected wage and expected dura
tion (N=1767) 

choice 

equa t ion expected s tar t ing w a g e expec ted d u r a t i o n 

W o = l univers i ty h ighe r voc. un ivers i ty h i g h e r voc. 

var iab le coeff. st. err coeff. st. err coeff. St. e r r coeff. St. err coeff. st. e r r 

intercept -5.74 1.22" 7.03 0 . 2 7 " 7.66 0.50 43.56 3 . 8 4 " 72.64 8 . 9 0 " 

ability 

average score final exam 0.48 0 . 0 9 " -0.01 0.01 -0.03 0.03 0.03 0.39 -4.65 0.94** 

number of languages subj. 0.12 0.07 -0.01 0.02 -0.02 0.03 0.96 0.42* -1.58 0.91* 

number of science subj. 0.35 0 . 0 8 " -0.01 0.02 -0.01 0.03 1.30 0.44** -2.05 0.88** 

number of human, subj. 0.09 0.09 -0.02 0.02 -0.04 0.03 0.67 0.52 0.39 0.99 

class repetition -0.20 0.10* -0.01 0.02 0.03 0.04 -0.32 0.63 0.53 1.08 

schooladvice Mavo/Havo 0.25 0.21 -0.01 0.06 0.14 0.08* 2.38 1.52+ -1.39 2.31 

schooladvice Havo 0.34 0.22 -0.03 0.06 0.05 0.08 0.18 1.51 0.97 2.38 

schooladvice Havo /Vwo 0.27 0.18 -0.03 0.05 0.09 0.06+ 2.15 1.28* -0.74 1.90 

schooladvice Vwo 0.40 0.18* -0.01 0.05 0.08 0.06 1.49 1.27 -1.85 1.92 

background 

gender (female=l) -0.43 0.09** -0.04 0.02* 0.03 0.04 -1.36 0.56** 2.67 1.12" 

parents education (1-5) 0.34 0 . 1 2 " 0.00 0.02 -0.02 0.05 

parents income (hfl) 0.37 0.09** 0.10 0.02** 0.05 0.04 

age -0.04 0.03+ 0.01 0.01 0.00 0.01 

type of study (ref. =social) 

economical -0.83 0 . 1 5 " 0.06 0.03* 0.05 0.06 3.46 0.90** 5.12 1.90** 

medical -0.98 0 . 1 9 " 0.17 0.04** -0.11 0.08+ 16.63 1.17" -1.08 2.19 

agricultural -1.50 0 . 2 6 " 0.00 0.06 0.09 0.09 6.95 1.78" 8.13 2.80** 

science/nature -0.42 0.18* 0.03 0.03 0.01 0.09 2.88 0.94** -4.28 2 .55" 

lang./cultural -0.34 0.14* -0.08 0 . 0 3 " -0.03 0.06 1.63 0.84* 5.73 1 .93" 

technical 1.48 0 . 1 8 " 0.13 0 .04" 0.13 0.08* 9.36 1.09" 5.74 2.28" 

significant at 1% level; * significant at 5% level; + significant at 10% level 
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Table 5/6b Coefficients for the error structure (elements of Cholesky decomposi
tion of variance/covariance matrix) 

choice equation wage equation duration equation 

coeff. st. err. coeff. st. err. coeff. st. err. 

higher vocational students 

choice equation (Hbo=l) 28.20 1 . 4 3 " 

wage equation -0.00 0.05 0.26 0 . 0 1 " 

duration equation -11.86 0 .87" -0.15 0.55 3.20 0 . 3 1 " 

university students 

choice equation (Wo=l) 28.20 1.43" 

wage equation 0.12 0 .05" 0.31 0 . 0 1 " 

duration equation -2.93 1.02" 1.18 0.48" 8.79 0 .30" 

Tlte structural model 
For each student the expected wage and duration with university education and 
with higher vocational education have been predicted. These predicted scores 
are used in a logit analysis on the decision between university and higher voca
tional education. We estimated a basic model including the four variables on ex
pectations and a more extended model which also includes the variables on abil
ity, social background and type of study (Table 5/7). 

The results for the structural model are not completely in line with our theoreti
cal model. First, in the basic model we find that higher starting wages after 
higher vocational education increase the probability to choose for university. An 
increase in the expected study duration of both levels makes it more likely that 
the student chooses for university education. 
The effects of the wage variables change after the inclusion of the other variables. 
In the extended model higher expected starting wages for a level of higher edu
cation increase the probability of choosing this level. This is in line with the theo
retical predictions but the effects are not significant at the 5%-level. The signifi
cant effects for some of the included variables might indicate that our basic 
model, including only starting earnings and study duration, should be extended 
with indicators on the expected earnings growth. 
If we compare the effects of the other variables in the extended model with the 
findings from the previous section we find some significant changes. The effects 
of social background (parents education and income) are reversed and the effects 
of type of education are no longer significant at the 5%-level. Of course, these 
effects are now taken over by the expectations variables. The complete and sig
nificant reversal of the effects of social background casts doubt on the validity of 
our model. 
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Table 5/7 The structural model of the decision on the level of higher education 
(Wo=l) 

variable 

freshmen 1995 

coeff. t-value coeff. t-value 

intercept 

starting wage Hbo 

starting wage Wo 

duration Hbo 

duration Wo 

ability 

average score final exam 

number of science subjects 

number of humanities subjects 

number of languages subjects 

class repetition 

background 

gender (female=l) 

age 

parents education (1-5) 

parents income (hfl) 

type of study (ref. =social) 

economical 

medical 

agricultural 

science/nature 

technical 

lang./cultural 

likelihood ratio test 

# observations 

-26.39 

1,767 

-3.20** -198.40 -1.56 

3.39 3.45 ** -10.85 -1.58 

•1.67 -1.52 31.00 1.93+ 

0.15 11.39** 0.50 2.20* 

0.12 5.81** 0.90 2.10* 

1.39 1.18 

-0.61 -1.25 

-0.82 -1.82+ 

-0.12 -0.24 

1.01 2.44* 

-2.20 -2.51-

-0.13 -1.10 

-0.92 -3.44** 

-3.20 -2.16* 

-5.20 -1.69+ 

-18.63 -1.93+ 

-6.19 -1.54 

-0.27 -0.27 

-8.05 -1.57 

-1.41 -1.45 

I3.24 

)7 

308.3 

1,767 

** 

** significant at 1% level; * significant at 5% level; + significant at 10% level 

We should note that these findings depend on the results of the reduced form 
model. As we do not find many significant effects in the models on expected 
wages and study duration our predictions for the expected study duration and 
expected wages for students who chose the other level might be weak. Moreo
ver, we only use starting wages and study duration as indicators of differences 
in costs and earnings between different levels of higher education. Maybe, these 
indicators do not adequately capture these differences and the model should be 
extended with some indicators. 
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Although the results are not completely in line with the model we proposed and 
therefore disappointing, we think it is still meaningful to present them. By 
avoiding reporting bias57 we may contribute to future analysis. 

5.6 Conclusions 

Enrolment in university differs from enrolment in higher vocational education. 
On average university education attracts students with higher ability than higher 
vocational education. Moreover, students with a lower social background, fe
male students and older students are more likely to choose for higher vocational 
education. Another important finding is that the decision on the level of higher 
education depends on the type of education. For example, students in technical 
studies are less likely to choose for university education than students in social 
studies. 

Between 1991 and 1995 we find an increase in the selectivity of university educa
tion The increase is further corroborated by an increase in the expected prob
ability to graduate by freshmen in university between 1991 and 1995. The in
crease in selectivity might be related with the many changes in the financial aid 
system for students. In simulations on the total size of the increase in selectivity 
we found a drop in the enrolment rate in university of 4 percent points. The 
higher selectivity of the university enrolment could lead to an increase in the 
graduation rate in university of around 1 percent point. The increase in selectiv
ity disappears after exclusion of students with a history in higher education. This 
indicates that the policy measures taken especially influence students with a his
tory in higher education. 

The analysis of the expected study duration reveals that there are clear differ
ences between university and higher vocational education. In higher vocational 
education there are hardly any significant effects on study duration. In univer
sity students with higher ability expect to study shorter, students with higher 
social background expect to study longer. In case the difference between univer
sity and higher vocational education as perceived by students was only a differ
ence in duration we would expect the same pattern for the two levels. Thus, our 
findings indicate a quality difference between university and higher vocational 
education. 

Furthermore we estimated a double switching regression model for the decision 
on higher education consisting of five equations: one choice equation, two wage 
equations and two duration equations. Again we find a different pattern of ef
fects on study duration in university compared to higher vocational education. 

see Ashenfelter, O., C.Harmon and H. Oosterbeek (1999). 
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This means, we have more evidence for the quality difference between university 
and higher vocational education. 
The results for the structural model are not completely in line with our theoreti
cal predictions. This might be caused by the fact that in the estimation of the 
model we do not take account of the full range of cost and benefits variables, like 
earnings growth or non financial costs and benefits variables. Moreover, the re
sults for the reduced form models on expected wages and duration are rather 
poor. 


