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Stellingen 

1. In de jaren negentig was de toegankelijkheid van het hoger onderwijs geen 
probleem. 

2. Omzetting van de basisbeurs in een rentedragende lening heeft geen effect 
op de deelname aan het hoger onderwijs. 

3. Er is een duidelijk niveauverschil tussen wetenschappelijk onderwijs en ho
ger beroepsonderwijs. 

4. Gratis studiebeurzen bij technische opleidingen leiden niet tot een hogere 
instroom van studenten. 

5. De verlenging van de studieduur voor technische opleidingen vermindert de 
aantrekkelijkheid van deze opleidingen. 

6. Een systeem van ongewogen loting voor medische opleidingen bevordert de 
instroom in technische opleidingen. 

7. De sterke stijging van de aanvangssalarissen van leraren in de eerste helft 
van de jaren negentig is onvoldoende gecommuniceerd naar eindexamen
kandidaten in het voortgezet onderwijs. 

8. Aan het begin van de studie kunnen studenten hun positie in de inkomens
verdeling na afronding van de studie goed inschatten. 

9. Zelfselectie van studenten is superieur aan selectie aan de poort. 

10. Gerichte aandacht voor de studie-inspanning in het tweede studiejaar kan de 
gemiddelde studieduur verminderen. 
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Preface 

The project 'Verder Studeren' on which this thesis has been based had a remark
able start. In 1990 a research proposal for a preliminary project by the later 'Ver
der Studeren' team was preferred to a proposal by a team of Prof. dr. Ritzen. 
Later on the Ministry of Education and Science, headed by Minister Ritzen, 
strongly supported the project Verder Studeren'. In 1997 we had the honour to 
present the final report to Minister Ritzen personally. During the first years of 
'Verder Studeren' Mars Cramer and Hessel Oosterbeek stimulated me to use this 
project for writing a thesis. 

Almost all chapters in this book have their roots in analyses carried out for the 
Ministry of Education, Science and Culture. Chapter 3 is a rewritten version of 
Webbink (1994). Chapter 4 and 6 are slightly revised versions of respectively 
Oosterbeek and Webbink (1995) and Oosterbeek and Webbink (1997). Chapter 5 
is based on joint work with Hans van Ophem. 

In writing this thesis I benefited most from the persons who already participated 
in the remarkable start and stayed on in the 'Verder Studeren' team in the fol
lowing years: Uulkje de Jong, Jaap Roeleveld and Hessel Oosterbeek. With 
Uulkje and Jaap I had many inspiring discussions, shared many 'contract re
search worries' and had much fun about the typical daily incidents in contract 
research organisations. Hessel laid the foundation of this thesis, taught me on the 
economics of education and shared many research ideas. It is a great honour for 
me that we are co-authors of two articles published in De Economist. With minor 
revisions these articles have been taken in this thesis. I consider them as high
lights of this book. I also want to thank Hans van Ophem as a co-author who 
programmed and estimated the complicated model in Chapter 5 and was never 
tired of trying new suggestions even after long time intermezzos. And of course I 
want to thank my promotor Joop Hartog who impressed me with his enthusi
asm, energy and efficiency. No matter where he stayed in the world, from Japan 
to Portugal, within no time he sent me corrections combined with new ideas for 
the analysis. 

I am also indebted to the Ministry of Education, Culture and Science for the fi
nancial support of the project 'Verder Studeren' and especially I want to thank 
Frans de Vijlder for his efforts to make this unique line of research possible. 
Moreover, I want to thank the Foundation for Economic Research (SEO) for 
giving me the opportunity to write a thesis and offering an inspiring working 
climate. 

Several other people contributed in one way or another to this thesis. In alpha
betic order I want to thank Hana Budil, Bob Harmeijer, Wim Kottier and Tekla 
Sibbel who helped me in finishing this book. Last I want to thank Rinke for sup
porting me in my struggle with decisions and consequences. 

Dinand Webbink 
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1 Introduction 

In the first decade of the seventies the Chinese university system had been or
ganised according to Mao's decrees. The right to enrol in university was not re
lated to graduation from secondary education but to occupational position. Black 
collar and agricultural workers were entitled to enrolment. After enrolment stu
dents did not choose a type of study according to their interests and abilities but 
were randomly allocated (Jung Chang, 1991, Wild swans, three daughters of 
China). 

1.1 Subject of this thesis 

Most economists will be horrified by Mao's decrees, claiming that they will rule 
out an optimal allocation of talent or an optimal production of human capital, 
but many would love to study the consequences. This thesis is about educational 
decisions and consequences for students in a completely different higher educa
tion system. A group of students is followed on their way through the Dutch 
higher education system to the labour market. During their educational career 
individual students have to make many decisions. In the final year of secondary 
education students face the decision whether or not to enrol in higher education. 
Furthermore, they have to decide on the level and type of higher education. En
rolling in higher education brings about new choices: whether to continue, 
choose another type or level of education or drop out. Students who continue 
face the same choice every year. When leaving higher education, after gradua
tion or dropping out, decisions have to be made about finding and accepting a 
job. These sequential and interrelated decisions are the main line through this 
thesis. We analyse what happens to students entering and leaving the higher 
education system. How important are differences in ability, taste for schooling 
and opportunity for decisions and consequences? In other words, we analyse 
decisions before and during higher education and the consequences of these de
cisions in terms of educational performance and returns on the labour market. 

Contributions 
This thesis aims at contributing to the economic literature on education and to 
policy analysis. Traditionally, educational decisions and performances are stu
died by sociologists and psychologists. Economists were mainly interested in the 
relation between education and earnings. Since the human capital revolution of 
the 1960s and 1970s a wave of theoretical and empirical research emerged. In 
hundreds of studies economists all over the world estimated the returns to 
schooling. At the moment a new wave of studies is emerging about the estima-
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tion of the earnings function1. Despite this huge and fast growing literature eco
nomic research mainly focused on earnings and never paid much attention to 
education itself. In the majority of studies education is just the number of years 
spent in school. Quality differences in education and the allocation of talent over 
different levels and types of studies attracted much less attention. How students 
take educational decisions and what happens with ability in the schooling pro
cess has been beyond the main scope of economics. This study brings economic 
tools, models and methods to a relatively unknown but in our view increasingly 
important field for economic analysis. As a consequence we are able to 'dig' into 
the production of human capital thereby shifting attention from earnings to edu
cation. In his recent survey on returns to schooling Card (1994) concludes: 

"In my opinion, further research on the role of schooling in the la
bour market could usefully benefit from a more explicit considera
tion of issues raised by a well-posed theoretical model. Among these 
issues: What are the underlying sources of variation in observed 
school choices? (..) 
Can individuals anticipate their own returns to education?" 

This thesis explicitly takes these issues into consideration. 

Learning about educational decisions and their consequences is also important 
for several reasons directly related to educational policy. It gives insight in the 
allocation of students in higher education and in the functioning of the educa
tional system. This bears on various specific policy issues like: 

barriers for entrance to higher education; 
hidden student potential for science and engineering; 
quality of students entering teacher studies; 
positioning of higher vocational education and university education; 
determinants of dropping out. 

Moreover, the effects of different educational policies like changes in college fees 
or tuition can be predicted. The analysis can provide useful information for stu
dents making their decisions at the start and during their educational career. 

The data 
The data used in the analysis come from the longitudinal research project 
'Verder Studeren' (Continuing in Education). In this project, financed by the 
Dutch Ministry of Education, Culture and Science, several thousands of students 
have been followed on their way through the higher education system. From the 
start in 1991 students where surveyed on a yearly basis. Students leaving the 
educational system and entering the labour market for example, where also fol
lowed. The fifth and last survey took place at the end of 1995. Chapter 2 gives a 

More precisely, the estimation of the traditional Mincerian earnings function using the instru
mental variables approach or fixed effects methods. 



Introduction 

description of this project. Two other datasets from related projects were used in 
the analysis. These datasets are described in the relevant chapters. 

Outline of this study: from secondary education to the labour market 
This study analyses decisions and consequences for students on their way 
through the higher education system to the labour market. The sequence of deci
sions and consequences is the main line in this study. We distinguish three sec
tions. Section A contains the preliminary chapters, Section B contains the chap
ters on decisions and the chapters in Section C deal with the consequences. 
Besides this introductory chapter, on the subject and the theoretical background 
of this thesis, the preliminary section has two other chapters. In Chapter 2 some 
background material is given: a detailed description of the data used in the 
analyses, the history and the main findings of the research project 'Verder Stu
deren'. Chapter 3 deals with graduation in secondary education. Despite its 
analytical character we included this chapter in the preliminary section because 
the topic is preliminary to higher education and the analysis is not as elaborated 
as the analyses in the other chapters. 

Section B deals with the decisions on entering higher education. At the end of 
secondary education a student has to deal with several related questions: 

to enrol or not? 
which level of higher education? 
which type of higher education? 

The enrolment decision is analysed in Chapter 4. Chapter 5 deals with the choice 
between university and higher education. Chapter 6 and 7 analyse decisions on 
the type of education focusing on two specific types. In Chapter 6 we analyse the 
enrolment in science and engineering studies, in Chapter 7 the attention is di
rected to teacher studies. 
In Section C we analyse the consequences. Chapter 8 and 9 deal with educational 
results. Chapter 8 is about drop-out from higher education. In Chapter 9 the rela
tion between the characteristics of the students at the start of the study and their 
educational performance is analysed. The last two analytical chapters deal with 
labour market topics. In Chapter 10 the returns on the labour market are ana
lysed. Chapter 11 analyses the correspondence between expectations during the 
study in 1991 and realisations on the labour market four years later. Chapter 12 
traces the main lines through all the chapters and gives a summary of the find
ings in each separate chapter. 

In this thesis we do not attempt to estimate 'the grand model' for studying in 
higher education including all the interrelated decisions. This kind of model is 
simply too ambitious for our longitudinal dataset consisting of students in all 
types, levels and years of higher education. Moreover, the research reported here 
unfolded as year after year the data came available and we added partial analy
sis along the way. 
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The next section of this chapter gives a description of the theoretical foundation 
of this thesis. As this study deals with various topics on educational decisions 
and consequences we only describe the main theoretical lines. In each separate 
chapter an overview will be given of theory and empirical evidence related to 
the specific topics in the analysis. 

1.2 Theoretical foundation 

In his classical lecture for the American Economic Association Schultz (1961) de
fined the acquisition of useful skills and knowledge as investment in human 
capital. The main idea of the human capital theory is that education is an in
vestment of current time and money for future pay (Freeman, 1986, p.367). Edu
cation and training increase an individual's productivity and future income. In 
this view education should be treated like a standard investment project and 
therefore evaluated by the rate of return2. 

The basic model 
From this basic idea Becker (1964) and Mincer (1974) developed the schooling 
model. An individual, facing the decision on the length of schooling, is assumed 
to maximise lifetime wealth N(.). To this end the optimal length of education(s) 
has to be chosen. This leads to the following optimisation problem 

s T 

N(s) = -jce~"dt + jwse-"dt (1.1) 
0 s 

where C is direct cost per schooling period, r is the individual discount rate, W s 

is earnings after s years of schooling and T is the number of years in the labour 
force. Solving (1) gives: 

C W 
N(s) = —(l-e-") + -L(e--e-T) (1.2) 

r r 

Maximising and assuming T tends to infinity we get 

r{C + Ws) = -^- (1.3) 
as 

This equation is the algebraic representation of the human capital notion: an in
dividual will choose to follow education until marginal costs equate marginal 
returns. Marginal costs consist of two components; direct costs C and the indirect 

Hardly any economic notion gained so much ground as the 'human capital' concept. For exam
ple, American president Bill Clinton and former president George Bush used the words 
'investing in human capital' in their presidential campaign. Recently the success of the human 
capital notion gets fuelled through the policy hype of 'lifelong learning'. 
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cost of forgone earnings W (valued at capital costs). Marginal returns consist of 
increased earnings. 

The next step in the model is to introduce differences in marginal returns or 
marginal costs between individuals. These differences explain the variation in 
schooling choices across individuals. Card (1994), following Becker (1967), as
sumes that the marginal return to schooling and the marginal cost are linear 
functions of the years of education with person-specific intercepts and homoge
nous slopes. The marginal return decreases and the marginal cost increases with 
years of education. 

dW 
-^- = b0,-blS (1.4) 

r(C+Ws) = c0i+c1s (1.5) 

Differences between individuals in marginal costs or marginal returns work 
through the person specific intercepts. Variation in marginal returns (variation in 
boi) is assumed to correspond to variation in 'ability'. This means that individuals 
with higher ability have higher marginal returns from education. Variation in 
marginal costs (variation in coi) is assumed to correspond to variation in 'access 
to funds' (family wealth) or 'tastes for schooling'. Individuals with a more favor
able social background (in terms of family wealth) may have lower transaction 
costs in obtaining funds needed for schooling. Marginal costs can also be influ
enced by 'ability' as individuals with higher ability have higher probabilities of 
getting scholarships. Moreover, abler persons might also have higher forgone 
earnings. If the ability effect on the marginal return is greater than the ability 
effect on the marginal cost than more able persons will follow more education3. 
Some applications of this model were already laid out by Becker (1967) in his 
Woytinsky Lecture. Within a demand and supply framework he identifies indi
vidual specific demand and supply curves. The demand curves (D) present the 
marginal benefit to a particular person of each additional dollar of investment in 
human capital. Becker assumes that more able persons have higher marginal 
benefits. The supply curves (S) show the marginal cost to a particular person of 
each additional dollar of investment in human capital. Individuals with a more 
favourable social background are assumed to have lower marginal costs. In other 
words, they have superior opportunities for investing in education. Figure 1/1 
shows several demand and supply curves for persons who differ in ability and 
social background. Along the horizontal axis the amount invested in human 
capital measured in dollars has been plotted. If D; exceeds S; for a particular in
dividual, the marginal rate of return exceeds the marginal cost, and an additional 
investment in human capital would increase lifetime wealth. The opposite is true 

Empirical evidence for this was found in Ranasinghe and Hartog (1997). However, Hartog 
(1994) concludes that the ability effects on marginal costs or marginal returns are not 'solidly 
established empirically'. 
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if Si exceeds D r Wealth is maximised when an individual invests in human capi
tal up to the point where D;=Sr 

In Figure 1/1 individuals with higher demand curves or lower supply curves 
will follow more education than individuals with lower demand curves or 
higher supply curves. Implicating, that they will also have higher lifetime ear
nings (Equation 1.1). Figure 1/1 also shows that individuals who differ in ability 
or social background can invest the same amount in education. For instance, per
sons with D3 and St, D2 and S2, and D, and S3, would invest the same amount in 
education. The distribution of earnings depends on the variation in demand and 
supply curves and the slopes of these curves. Becker shows that the distribution 
of earnings also depends on the correlation between demand and supply curves. 
Supply and demand conditions might be correlated for several reasons. For in
stance, high ability persons (high demand curves) might have higher probabili
ties of obtaining scholarships (lower supply curves). Or individuals with more 
favourable social backgrounds might on average be more intelligent. This sug
gest a positive correlation between demand and supply conditions increasing the 
inequality in both investments in education and in earnings. 
Becker uses the demand and supply curves for investment in human capital to 
illuminate the implications of several issues on equality of opportunity, objective 
selection, compulsory schooling and improvements in the capital market4. 

Human capital as a flexible framework 
In the previous formulation of the human capital model many assumptions are 
made. For instance, it is assumed that individuals maximise life time wealth, 
there is no uncertainty about future income, labour market prospects or the 
probability of graduation, and all human capital is homogenous and can be ob
tained in every quantity desired. Of course, many of these assumptions are un
realistic and in the literature many extensions from the basic model can be 
found. The basic model proves to be a flexible framework that can be used for a 
wide range of applications. Below some examples which are relevant for this 
thesis are given. 

In a more general formulation of the human capital model an individual maxi
mises life time utility5. A direct approach to such a general model is to include 
non-monetary cost and income elements. For instance, attractive characteristics 
of jobs like status, career prospects, nice colleagues, challenging and intellectual 
work, add to the non-monetary income and can in principle be incorporated in 
the earnings variables by accounting monetary equivalents. In fact, Becker (1967) 
already included the monetary equivalents of 'psychic' income in his model'. 

see Becker (1993) p. 137-144. 
The separation theorem deals with the transformation of life time earnings into utility. In the 
first stage, an individual maximises net discounted wealth by means of the choice of the 
amount of education. In the second stage, decisions are made upon the optimal allocation of 
wealth over commodities during the life cycle (see Kodde (1985), p. 65). 
Card (1994) also starts from a utility maximising framework. 
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Figure 1/1 Equilibrium levels of investment in human capital 

Marginal rate of 
return or cost 

O Human capital invested (dollars) 
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A related extension of the model is the inclusion of consumption elements. The 
basic human capital model is an investment framework and doesn't account for 
consumption motives, like 'the pleasure of studying'. Schultz (1963) noted that 
the consumptive value of education relates both to present consumption (the joy 
of attending school) and to future consumption (for instance enjoying art). In the 
literature several examples can be found in which investment and consumption 
motives have been integrated in a schooling model (Lazear (1977), Kodde (1985), 
Oosterbeek and van Ophem (1995)). In Chapter 4 a model will be estimated in
cluding investment and consumption motives for schooling7. 

Another extension of the basic human capital model is the inclusion of uncer
tainty. An individual who decides on enrolling in education is confronted with 
several elements of uncertainty. For instance, the individual has to deal with the 
uncertainty about future earnings, the labor market developments and the pro
bability of graduating or dropping out. Kodde (1985) analyses the impact of un
certainty in future income and unemployment expectations on the demand for 
education. The general approach in extending the basic model with uncertainty 
is to incorporate probability distributions for costs and benefits in the model. 

A major assumption in the core model is that all human capital is homogeneous, 
ignoring many quality differences between levels and types of education. Becker 
(1967) shows that incorporating quality differences in education in the basic hu
man capital framework is very straightforward. With two kinds of human capi
tal each individual has two sets of demand and supply curves. In equilibrium, 
marginal benefits and marginal costs are equal for each set. The individual 
chooses for the kind of education with the highest life time utility. In the eco
nomic literature examples can be found of studies that deal with the quality of 
schooling (Venti and Wise, 1982), the choice for a particular college or university 
(Oosterbeek, Groot and Hartog, 1994), and the field of study (e.g. Freeman 
(1975), Zabalza (1979), Zarkin (1985), Dolton (1990)). 

These extensions show that the basic human capital model is a very flexible 
framework adaptable for many insights, and not just economic insights. This 
flexible framework will be used in this study for analysing decisions and conse
quences of students in higher education. The flexibility of the basic model offers 
opportunities for multi-disciplinary research. Notions from other disciplines, 
likes sociology or psychology, with more tradition in the field of educational re
search than economics, can be included. This study starts with an economic 
framework but also keeps an eye on insights from other educational disciplines. 
The human capital framework may be used as a bridge between the educational 
disciplines. 

Leisure has also been integrated in models of human capital and consumption (see e.g. Becker 
(1975)). In such models wealth maximisation is not equivalent with utility maximisation. How
ever, the demand for leisure remains outside the scope of this study. 
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Empirical applications of the schooling model 
The basic schooling model is being used in three types of empirical analysis: 
1. estimating the returns to schooling; 
2. explaining and predicting schooling decisions; 
3. predicting the equilibrium wage structure. 

This study deals with the first two types of analysis; most attention is given to 
the second type. 

Returns to schooling 
The main application of the basic schooling model in the economic literature is 
the estimation of the returns to schooling. The so-called Mincerian earnings func
tion plays a central role in this research. Mincer (1974) relates education and 
(realised) earnings in a quadratic earnings function: 

laW, = ß0 + fia + ß2t, + ß3tf +£,. (1.6) 

where Wi is individual i's earnings, s[ the amount of education, ti the amount of 
working experience, ei a disturbance term with expectation zero, and ßj 
(j=0,l,2,3) parameters. In this formulation ßi is the discount rate or the rate of 
return to schooling8. 

Since the early sixties a substantial literature has developed about the rate of re
turn to schooling. In 30 years many studies have been published on the objective 
rate of return to schooling'. Despite the great diversity of these studies the con
clusions show a great deal of consistency. Most studies find a rate of return be
tween 5 and 10 percent. The rates of return correlate negatively with the level of 
education; the rate of return is higher for lower levels of education than for 
higher levels. The rates of return are higher in developing countries than in de
veloped countries. The rates of return are higher for minority groups than for 
others. 

The most important drawback of the simple Mincerian model, stressed by Rosen 
(1977), is that this model considers schooling as an exogenous variable rather 
than a choice variable depending on, for instance, ability and social back
ground'". In Cards (1994) formulation: 

"Education is not randomly assigned across the population, rather 
individuals make their own schooling choices. Depending on how 
these choices are made, measured earnings differences between 

The relation between (3) and (6) is straightforward, ignoring direct cost C and working experi
ence we get: 
(dW/ds) . l /W s = r, which implies that Ws = e" leading to In Wt = ß0 + ßxSr 

According to Manski (1993) 'perhaps hundreds of published studies'. Psacharopoulos (1985) is 
an often cited survey for these studies. 
Becker (1967) already pointed at this drawback and suggested a simultaneous equations model. 
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workers with different levels of schooling may over-state or under
state the causal effect of education." 

This implies that the schooling variable in the Mincerian earnings function 
should be treated as endogenous and its coefficient should be estimated using 
simultaneous equations methods. Moreover, the estimation of the Mincerian 
earnings function can be biased because of measurement errors in the schooling 
variable and ability bias (unobserved heterogeneity). 

Below we only give a short overview of the literature which tries to handle these 
estimation problems because this topic doesn't belong to the core topic of this 
thesis and there are some good reviews available. 

Willis (1986) and Oosterbeek (1992) give an overview of attempts to estimate the 
causal effect of earnings with endogenous schooling in the eighties. The standard 
approach in most of this literature is to model the educational decision explicitly 
and applying estimation methods which take account of self-selectivity bias. In 
recent years a new wave of studies emerges using two new approaches (Card, 
1994). The first new approach applies instrumental variable methods. The basic 
idea of this method is to find a new (set of) variable(s) that only contain the exo
genous component of schooling and thus is not correlated with unobserved 
earnings. Regressing earnings on the new schooling variable gives the causal 
effect of education on earnings. The second approach employs fixed effects mo
dels on samples of twins. In these studies the estimated returns from schooling 
are not biased by ability or family background variables. The results from this 
new wave of studies indicate that the causal effect of education on earnings is 
understated in the traditional Mincerian equation. However, the results, espe
cially with instrumental variable methods, are very unstable. 

Explaining and predicting schooling decisions 
The second application of the schooling model, the schooling decision function, 
is very important in this study. In the economic literature there is a wide variety 
of empirical models analysing educational choices from a human capital per
spective. The seminal paper in this field is Willis and Rosen (1979). In that paper 
the choice whether or not to attend college is analysed with a probit model. For 
those who went to college and for those who did not, separate earnings equa
tions and earnings growth equations are estimated to impute the expected ear
nings gain from college as an explanatory variable in the college choice equation. 
It is found that a larger expected earnings gain leads to a higher probability to 
attend college. Instead of analysing the dichotomous choice of whether or not to 
attend college, Garen (1984) estimates a model where education is a continuous 
variable measured by the number of years of schooling. More involving is the 
sequential choice (logit) model developed by Hartog, Pfann and Ridder (1989). 
At each level of schooling, students can choose between the options of stopping, 
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graduating from the next level or dropping out from the next level." A common 
feature of these models is that information about expected earnings is based on 
realised earnings; implicitly these models therefore operate on the strong as
sumption that students' expectations about future earnings are unbiased ex post. 
In Chapter 11 of this thesis the validity of this assumption is analysed by com
paring students earnings expectations with the realised earnings four years later. 
A different approach is followed by Kodde (1985) who asked respondents about 
their earnings expectations with and without further schooling. Although the 
source of earnings information is very different, Kodde also finds that a higher 
expected earnings gain from further schooling is associated with higher proba
bilities to stay on in school. This approach will be replicated in Chapter 4. 
In all the studies mentioned more or less the same dimension of education has 
been measured, namely its level. Other relevant dimensions of education that 
may in principle be subject to individual choices are: the quality of schooling, the 
choice for a particular college or university, and the field of study. Examples of 
these studies were already mentioned and will be further elaborated in Chapter 
6 and 7. 

The so-called 'student demand studies' analyse the effects of price, that is direct 
and indirect costs (tuition fees, student aid and forgone earnings), on the 
schooling decisions. Leslie and Brinkman (1987) conclude in their review of 25 
empirical studies that direct cost have a significant but small effect on the deci
sion to follow education. By constructing a student price-response coefficient 
(SPRC) they compare the outcomes of these studies. They find that in almost all 
studies the SPRC lies in a range between -0.6 and -0.8, that means a 100 $'2 in
crease in price leads to a decline in enrolment between -0.6 and -0.8 percentage 
points. Most of the studies use tuition as price variable but in some studies stu
dent aid or forgone earnings are used. The effects of these price measures differ. 
In the earliest empirical studies, changes in tuition had a much larger impact on 
enrolment than changes in student aid. A possible explanation for this difference 
is that tuition is a very visible price and a student often does not know the exact 
amount of student aid at the moment of the decision. In later studies this diffe
rence disappears. Manski and Wise (1983) find identical coefficients for different 
cost variables. In a more recent study St. John (1990) finds that the effect of 
changes in student aid on enrolment are larger than the effect of changes in 
tuition. 

In the next chapters this basic theoretical framework will be the starting point for 
the analysis. Each separate chapter will present the empirical evidence for the 
specific topics that will be analysed. 

Other versions are the tobit model applied by Kenny et al (1979) and the ordered probit model 
applied by Harmon and Walker (1995). 
In 1982 US $. 
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2 The project 'Verder Studeren' 

This chapter provides the background material for this thesis. First, the history, 
organisation and main findings of 'Verder Studeren' are described and attention 
is given to the relation between 'Verder Studeren' and this thesis. In the second 
section the background tables for the analysis in the next chapters are given. Ta
bles are presented on differences between freshmen, performance in higher edu
cation and the labour market experiences of graduates. In the appendix a short 
description is given of the Dutch higher education system. All the abbreviations 
for different types and levels of education that will be used in this thesis are ex
plained. 

2.1 History and organisation of 'Verder Stude
ren' 

During the second half of the eighties enrolment in higher education in the 
Netherlands increased rapidly. For the Dutch Ministry of Education and Science 
this development came as a surprise. On demographic grounds a decrease in 
demand for higher education was expected. The rapid increase in demand for 
education resulted in budget deficits and raised questions about the underlying 
process: why was demand for higher education rising that quickly?13 This was 
the starting point for the longitudinal research project 'Verder Studeren' 
(Continuing in education) and a small preliminary project. The preliminary proj
ect started in 1990 and aimed at improving prediction models for the demand for 
higher education used by the ministry (De Jong, et. al., 1991). In this project only 
secondary analyses of data were carried out. During this small project it became 
clear that for understanding the changes in demand for higher education longi
tudinal data were needed. Therefore a plan for a longitudinal research project 
'Verder Studeren' was made which was accepted by the ministry. For this project 
two panels of students were followed on their way through the higher education 
system. The first panel started in secondary education, the second panel started 
with students in higher education. The project had six main targets: 

Now we know that this rapid increase was the result of a combination of factors. First, direct 
enrolment increased especially for students from middle class families. Enrolling in higher edu
cation became the standard decision after secondary education. Second, many students who 
did not enter higher education directly after secondary education entered higher education af
ter a few years. Moreover, the demand for education increased on all levels and the educational 
level of the parents increased continuously. 
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1. Monitoring enrolment in higher education; 
2. Signalling and interpreting social-cultural changes in demand for higher 

education; 
3. Estimating effects of policy measures; 
4. Following drop-out and persistence in higher education; 
5. Analysing the economic and societal returns to higher education; 
6. Following educational paths through vocational education. 

The project was performed by a multi-disciplinary team consisting of sociolo
gists and economists from three departments of the University of Amsterdam: 
the Foundation for Economic Research (SEO), the SCO/Kohnstamm-institute 
and the section of Microeconomics. 

Collection of data and response 
'Verder Studeren' started in 1991 with two panels of students. The samples were 
drawn by the Dutch organisation responsible for student registration (and sev
eral financial aspects of studying, like the payment of scholarships and the col
lection of tuition fees)14. This organisation keeps track of all student addresses. 
During the project the written surveys were mailed by this organisation. The 
students sent there surveys back to the research organisations. By this procedure, 
all the results were anonymous because the researchers only knew the student 
code of the respondents. 
The first panel of 'Verder Studeren' consisted of among 2,500 students in the fi
nal year of five types of secondary education. Just before their final exam stu
dents were questioned about their future plans and motives. A few months after 
this exam the same students were questioned about the realisations of these 
plans. This sample of students is called the pre Higher Education panel (pre-HO-
panel). The questionnaires for these two first surveys were partly based on an 
earlier project 'The demand for higher education' held in 1982 (Kodde and 
Ritzen, 1986). 
At the time of the second survey a new panel started consisting of 3,845 students 
in higher education. The sample was stratified in two levels and nine types of 
higher education. With this sample all years, levels and types of higher educa
tion were covered. The students were questioned about their position and his
tory in education and their motives for choosing this type of education. This sec
ond panel of students is called the Higher Education panel (HO-panel). 
In the following years these two samples of students were questioned every year 
about their position in or outside higher education, the motivation for the deci
sions made and their future plans. The last survey was held in 1995. 
During the project all students who participated in the first survey got all the 
subsequent questionnaires. This includes students who left the educational sys
tem or students who did not participate in one or more surveys. In each ques
tionnaire several retrospective questions were asked. The answers to these ques
tions made it possible to 'repair' gaps in the longitudinal data collection. Student 

The so-called Information Management Group (IBG). 
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participation was encouraged by offering prizes in each questionnaire. All these 
actions resulted in a modest panel-mortality even after five surveys. Figure 2/1A 
shows the mortality for the pre-HO-panel, Figure 2/1B show the response for 
the HO-panel. 

Figure 2/1A Response for the pre-HO-panel 1991-1995 (start 1991 = 100%) 

100 

Lbo (n=583) 

Mavo (n=482) 

Havo (n=467) 

Vwo (n=454) 

Mbo (n=445) 

1991 1992 1993 1994 1995 

start 1991 1991 1992 1993 1994 1995'5 

Lbo (n=583) 80.3 56.3 48.2 43.0 

Mavo (n=482) 86.7 73.0 63.9 62.4 

Havo (n=467) 89.1 73.0 68.1 65.3 58.9 

Vwo (n=454) 94.3 84.1 82.4 79.1 73.6 

Mbo (n=445) 86.5 70.1 64.3 63.8 54.4 

The sixth questionnaire was not sent to students from Lbo and Mavo. 
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Figure 2/1B Response for the HO-panel 1991-1995 (1991 = 100%) 

—*—Hbo-freshmen (n=937) 

-^m—Wo-freshmen (n=980) 

i Hbo-older(n=796) 

~#t-Wo-older(n=1132) 

1992 1993 1994 1995 

start 1991 1992 1993 1994 1995 

Hbo-freshmen (n=937) 71.6 63.1 61.6 58.1 

Wo-freshmen (n=980) 74.1 66.9 63.9 57.1 

Hbo-older (n=796) 65.7 56.1 54.9 48.2 

Wo-older (n=l,132) 71.5 61.9 59.1 52.5 

For the monitoring targets of the project a weighing schedule was developed to 
correct for sample attrition16. 

See van Dijk, J.C. van, ea. (1993) for a detailed description of the weighing schedule. 
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Main findings from 'Verder Studeren' 
The results from the project were published in 6 yearly studies. In the final re
port" the 12 main findings were summarised. 
1. Nearly all graduates from general secondary education (Vwo, Havo) con

tinue their schooling career. 
2. The social selection in education is diminishing. 
3. After graduation in Intermediate Vocational Education (Mbo) female stu

dents and students with a lower social background have a lower probability 
of enrolling in higher vocational education than other graduates. 

4. Financial factors play a modest role in educational decisions. 
5. Many students correct their first educational decision after secondary educa

tion. 
6. Only 60 percent of the freshmen in higher education directly entered from 

secondary education. 
7. Drop out in higher education means for the majority of students starting 

with another type of education in higher education. 
8. Students who retained perform very well in their study (finish many 

courses). 
9. The major problem in higher education is not drop out but long spells of du

ration. 
10. Students with good results in secondary education have a higher probability 

of graduating in higher education. 
11. Subjective factors are more important for explaining study success than re

sults in secondary education. 
12. The labour market position of graduates from higher education improves 

quickly after a difficult first year. 

Relation between 'Verder Studeren' and this thesis 
This thesis has been borne out of 'Verder Studeren'. Differences between 'Verder 
Studeren' and this thesis lie in the objectives. 'Verder Studeren' primarily aimed 
at getting information for policy targets. Therefore, a lot of attention (not all) has 
been given to the monitoring and description of students decisions and results in 
higher education. Developing and testing theoretical and explanatory models 
played a significant role but were not the primary objective. This thesis tries to 
dig deeper and shifts attention from description towards explanation. Another 
difference lies in the theoretical perspectives. This thesis starts with an economic 
framework that will be opened up for insights from other disciplines, whereas 
'Verder Studeren' started with a framework, related to Tinto's model on student 
drop out," in which economic insights were build in. 

See Jong, U. de, J. Roeleveld and H.D. Webbink (1997) for all the relevant references. 
See Tinto (1975,1987). 



18 Chapter 2 

2.2 Background tables: student decisions and 
consequences 1991-1995 

This section presents the background tables for the analyses in the next chapters. 
First, a description is given of the main characteristics of students in different 
levels and types of education. The second subsection describes the performances 
of students in higher education. In the last subsection attention is directed to the 
experiences of graduates from higher education on the labour market in the first 
half of the nineties. 

Main variables 
A short description of the main variables used below is given in Table 2 /1 . 

Table 2/1 Description of the variables 

variable description 

gender 

age 

parents education 

family income 

average mark final exam 

advice primary school 

repeated class 

highest level of secondary education 

study effort 

sub), prob, graduate '91 

expected income after graduation 

expected length of study 

female=l; male=0; 

age of student in October 1991 

maximum educational level of father and mother; scale 
from 1 (primary education) to 5 (university education) 

guilders per month net of taxes and premiums 

scale from 1 (lowest) to 10 (highest) 

scale from 1 (lowest level) to 7 (highest level) 

yes=l; no=0; 

three levels: Havo (5 years), Vwo (6 years), Mbo (8 years 
after primary school) 

average number of hours worked per week (indicated by 
student) 

probability of graduating in present study (indicated by 
student in '91) 

expected guilders per month net for chosen education 

expected time needed for whole study; in years, for cho

sen education 
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2.2.1 Differences between freshmen 

Table 2/2 gives the mean values of the variables for freshmen in university and 
in higher vocational education. We see a clear picture of differences between 
freshmen in two levels of higher education. Students in higher vocational edu
cation have a lower social background and are older than students in college. 
Moreover, the results in secondary education are weaker for students in higher 
vocational education than for university students: they got a lower schooladvice, 
repeated class more often and less frequently visited the highest level of secon
dary education (Vwo). University freshmen expect higher incomes after gradua
tion but also expect a longer study duration. 

Table 2/2 Differences between freshmen in higher vocational and in university 
(mean values for each level of higher education) 

higher vocational university 

female (%) 

age 

parents education (1-5) 

income parents (Dfl/month) 

schooladvice (1-7) 

repeated class secondary education (%) 

average mark final exam 

highest level of secondary education (%) 

Havo 

Vwo 

Mbo 

expected income after graduation (Dfl/month) 

expected study duration full-time students (years) 

51 48 

20.7 20.2 

2.9 3.4 

3,960 4,750 

4.6 5.8 

41 29 

6.7 6.9 

40 10 

27 86 

29 3 

2,520 2,890 

4.3 4.8 

Different types of higher vocational education attract very different students. In 
Table 2/3 we give the mean values of the variables for each type of higher voca
tional education. First, there are large differences in percentage of female stu
dents. There are also remarkable differences in the previous education of the 
students. Freshmen in the economic and technical studies more often come from 
the highest type of secondary education (Vwo). Students from technical studies 
expect the highest income after graduation. 
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Table 2/3 Differences between types of higher vocational education (mean 
values) 

econ. soc. med. 
agri-
cult. scie. educ. lang. 

tech
nical 

female (%) 42 74 72 29 44 73 61 10 
age 19.8 21.5 22.5 19.4 20 7 21.9 20.3 20 
parents education (1-5) 3.0 3.0 3.0 2.8 2.7 2.9 3.2 2.8 
net income parents 4,460 3,680 4,070 4,210 3,280 3,810 4,140 3,800 
schooladvice (1-7) 5.0 4.5 4.5 4.3 4.5 4.7 4.7 4.7 

repeated class secondary 
education (%) 37 44 44 35 32 44 53 43 

average mark final exam 6.6 6.6 6.6 6.7 6.9 6.7 6.8 6.8 

highest level of secondary education (%) 

Havo 20 41 48 40 52 59 53 23 

Vwo 46 12 28 17 20 19 26 38 

Mbo 33 41 19 42 24 15 15 38 

expected income after 
graduation (Dfl/month) 2,550 2,350 2,380 2,590 2,510 2,290 2,480 2,740 

expected study duration 
full-time students (years) 4.3 4.2 4.1 4.4 4.3 4.2 4.3 4.2 

study effort (hours) 37 35 38 39 38 35 37 37 

As in higher vocational education, different types of university education attract 
very different students. We see the same differences in gender composition be
tween types of study. Men choose more often for economic, science and technical 
studies. Moreover, students in these three types of studies have better results in 
secondary education. Very remarkable are the differences in study effort be
tween educational sectors: students in technical studies work on averages 13 
hours per week more than students in languages or cultural studies! 
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Table 2/4 Differences between types of university education (mean values) 

agri- tech
econ. soc. med. cult. scie. law lang. nical 

female (%) 32 69 60 55 28 54 75 12 

age 19.4 21.7 20.3 18.8 19.9 20.7 21.4 19.1 

parents education (1-5) 3.2 3.3 3.6 3.5 3.3 3.7 3.3 3.3 

income parents (Dfl/month) 5,180 4,420 4,990 4,550 4,370 5,230 4,690 4,610 

schooladvice (1-7) 5.9 5.5 5.8 6 5.8 5.5 5.7 5.9 

repeated class secondary educa
tion (%) 0.27 0.39 0.34 0.23 0.24 0.33 0.34 0.17 

average mark final exam 7.0 6.7 6.9 7.0 7.1 6.7 6.8 7.2 

highest level of secondary education (%) 

Havo 6 24 8 2 12 6 15 5 

Vwo 94 68 90 98 86 87 81 91 

Mbo 1 5 2 0 1 5 5 4 

expected income after graduation 
(Dfl/month) 2,900 2,640 2,740 2,550 2,720 2,20 2,480 2,850 

expected study duration full-time 
students (years) 4.9 4.5 4.9 5.1 4.8 4.9 4.6 5.0 

study effort (hours) 31 28 36 34 36 28 27 40 

2.2.2 Performance in higher education 

Four years after starting higher vocational education 51 percent has graduated, 
one out of five students dropped out and 30 percent follows the same study 
(Table 2/5). Drop out is much higher in languages/cultural studies than in other 
studies. Compared to university education the graduation rate within the nomi
nal study duration is much higher in higher vocational education. 
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Table 2/5 Educational position in 1995 for freshmen in higher vocational stu
dies in 1991 

% students 

retention drop-out graduated 

total 

economics 

social 

medical 

agricultural 

science 

education 

languages/cultural 

technical 

29.5 19.8 50.7 

35.7 23.0 41.3 

24.0 10.4 65.6 

24.1 17.2 58.7 

41.8 17.4 40.8 

24.9 15.4 59.7 

19.7 26.9 53.5 

29.9 45.8 24.3 

35.0 14.9 50.1 

Four years after starting in college 67% follows the same study as in 1991, 9% has 
graduated and 24% has dropped out (Table 2/6). This means that only one out of 
eleven students graduates within the nominal duration of the study. There are 
significant differences between types of study. Drop out is highest in lan
guages/cultural studies and lowest in agricultural and medical studies. 

Table 2/6 Educational position in 1995 for college freshmen from 1991 

% students 

retention drop-out graduated 

total 

economics 

social 

medical 

agricultural 

science 

law 

languages/cultural 

technical 

67.2 23.9 8.8 

68.2 25.4 6.5 

58.7 22.0 19.4 

70.6 12.0 17.5 

83.1 14.2 2.7 

72.0 19.5 8.5 

65.9 27.2 6.9 

56.0 38.2 5.8 

64.8 29.8 5.5 

Table 2/7 compares students with different educational outcomes after 4 years. 
We give the mean values for each group and test whether the differences are sta
tistically significant (the column 'sign.' gives the results of the F-test). Both for 
college and for higher vocational education social background doesn't and abil
ity does seem to matter for the educational position after 4 year. Compared to 
students who continue their study drop-outs from college are older, have lower 
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scores on the final exam, repeated classes more often and had a lower subjective 
probability of graduation at the start of the study in 1991. Drop-outs from higher 
vocational education repeated classes more often, have a much lower subjective 
probability of graduation and more often have a Havo-certificate. In the next 
chapters more attention will be given to the prediction of study success in higher 
education. 

Table 2/7 Differences between freshmen who are still in the same study, 
dropped-out or graduated 1991-1995 (mean values) 

higher vocational education university 

reten gradua drop reten gradua drop 
tion ted out sign tion ted out sign 

female (%) 47.2 54.8 51.6 ns 49.6 38.9 47.4 ns 

age 19.3 19.3 19.1 ns 18.9 21.1 19.7 ** 

parents education (1-5) 2.9 2.9 3.2 ns 3.6 3.6 3.5 ns 

parents income 4,060 3,710 4,140 ns 4,750 5,450 4,610 ns 

score final exam 6.7 6.7 6.7 ns 7.0 7.1 6.7 « 

schooladvice (1-7) 4.7 4.8 4.7 ns 6.0 5.6 5.9 ns 

% repeating class, yes=l 42.8 33.5 47.4 * 23.6 19.4 34.8 * 

subj. prob, graduate '91 78.2 81.8 66.9 ** 81.1 83.4 72.8 

% Havo 48.3 34.8 53.3 ** 2.3 16.7 4.3 ** 

% Vwo 25.5 38.3 19.6 ** 96.7 69.4 91.3 ** 
%Mbo 21.3 25.6 25.0 ns 0.8 2.8 3.5 ns 

%Hbo 0.6 27.8 5.2 * 

exp. income '91 2,470 2,510 2,340 ns 2,930 3,050 2,810 ns 

* significant at 5%-level; ** significant at 1%-level; ns not significant 

The figures in Table 2/7 only show whether a student dropped out, graduated 
or continued in the first study but do not reveal anything about later changes. In 
Figure 2/2 these yearly changes are presented for students from higher voca
tional education. Students can only flow out of the category 'retention' but can 
flow in and out of the categories 'other Hbo' and 'no HO'." 

Figure 2/2 and 2/3 is about a selective group of students namely those who participated in all 
surveys. Therefore the figures might depart from those in Table 2/5 and 2/6. 
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Figure 2/2 Yearly changes in educational position of students in higher voca
tional education 1991-1995 (N=440) 

• no HO 

Dother Hbo 

Ograduated 

M retention 

1992 1993 1994 1995 

After 4 years more than 43 percent of the freshmen from higher vocational edu
cation have graduated. Some of these graduated students continue to follow 
education in college (5.4%) or in higher vocational education (1.5%). Almost 31 
percent still studies in the same type of higher vocational education. More than a 
quarter of the freshmen dropped out. But (in 1995) more than half of these drop
outs follows another type or level of higher education, showing that drop out 
from a type of higher vocational education is not equal to drop out from the 
higher education system. 
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Figure 2/3 Yearly changes in educational position of university students 1991-
1995 (N=437) 

• no HO 

D other HO 

dgraduated 

M retention 

1992 1993 1994 1995 

After 4 year 72 percent of the college freshmen still follows the same type of 
study and almost 7 percent has graduated. As in higher vocational education 
drop out in college seldom means drop out from higher education but more of
ten means switching to another type or level of higher education. 

2.2.3 Labour market experiences 

We have information on 859 students who graduated from higher education be
tween 1991 and 1995. The majority of these students were senior students in 
1991. Table 2/8 gives the labour market position of these students by level and 
type of education. Moreover, we distinguish students who entered the labour 
market more than 1 year before the last survey (1995) and students who entered 
the labour market less than one year before the last survey. 
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Table 2/8 Labour market position of graduates by level, type and time of 
graduation (col. %) 

econ. soc. med. agricul. scie. educ. lang. techn. total 

Hbo < 1 year on labour market 

working 66.7 61.3 

unemployed 16.7 12.9 

# 30 31 

Hbo > 1 year on labour market 

working 100 90 

unemployed 0 3.3 

# 27 30 

Wo < 1 year on labour market 

working 78.6 63.6 

unemployed 21.4 12.1 

# 14 33 

Wo > 1 year on labour market 

working 85.7 81.5 

unemployed 4.8 12.3 

# 21 65 

The first year of entering the labour market is clearly more difficult than later 
years. Unemployment among graduates from higher vocational education is 18 
percent in the first year, for graduates from university this is 24 percent. Unem
ployment ratios for graduates who entered the labour market more than one 
year before the last survey (1995) are much smaller and comparable with unem
ployment ratios for the total labour force of higher educated workers. The fig
ures seem to indicate that the field of study is important for the labour market 
position. However, in our sample the number of graduates per field is relatively 
small. 

Subjective evaluation of the match between education and zvork 
More than 40 percent of the graduates from higher vocational education think 
that less education is needed for their current job. For graduates from university 
this is 44 percent, 29 percent think that higher vocational education is suitable. 
Especially graduates from the field of social studies find jobs which they think 
need less education than they supply. But we also see that 40 percent of the tech
nical graduates from higher vocational education think that intermediate voca
tional education is the best fit for their job. 

64.7 71.9 54.6 51.9 50.0 79.4 63.8 

14.7 18.8 18.2 14.8 41.7 17.7 17.5 

34 32 33 27 12 34 235 

89.2 90.9 94.1 85.7 73.3 85.4 89.1 

5.4 6.1 0 0 13.3 12.2 5.0 

37 33 17 28 15 41 239 

75 41.7 70.6 72.7 36.4 47.6 61.9 

15 50 17.7 0 45.5 42.9 23.7 

20 12 17 11 11 21 139 

92.9 85.7 71.4 78.6 76.0 91.9 83.3 

0.0 10.7 10.7 7.1 8.0 2.7 7.7 

28 28 28 14 25 37 246 
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Table 2/9 Educational requirements of the first job for graduates from Hbo and 
Wo (col. %) 

econ. soc. med. agricul. scie. educ. lang. techn. tot. 

Hbo 

lower 8 22 15 13 13 28 17 7 15 

Mbo 31 36 20 22 14 12 24 39 26 

Hbo 59 40 65 65 70 58 59 54 58 

Wo 2 2 0 0 3 2 0 0 1 

Wo 

no Ho 13 21 4 23 10 29 20 5 15 

Hbo 30 45 19 23 15 19 21 33 29 

Wo 57 34 77 54 75 52 59 62 56 

Income 
On average graduates from university earn 300 guilders per month more than 
graduates from higher vocational education. Income is related with the field of 
study. In higher vocational education graduates in the technical fields earn most 
and graduates in languages earn less than the others. College graduates from the 
medical field earn most, graduates from the field of culture/languages earn less 
than other graduates. Graduates from the technical fields earn slightly more than 
average for university graduates. Their salary doesn't seem to indicate a large 
shortage of technically skilled workers on the highest level. 

Tabel 2.10 Income in the first job for graduates by level and field (mean/stan
dard deviation) 

econ. Soc. Med. agricul. Scie. Educ. Lang. techn. total 

Hbo 

mean 2,070 1,820 1,900 2,170 2,070 1,810 1,680 2,380 2,040 

st. Deviation 660 990 660 480 430 1040 530 570 760 

Wo 

mean 

st.. deviation 

2,530 

730 

2,200 

980 

2,830 

920 

2,240 

770 

2,190 

580 

2,590 

670 

1,930 

840 

2,420 

670 

2,350 

850 

Job mobility: first job and present job 
More than 300 graduates from our data set already had had two or more jobs, 
185 graduates from higher vocational education and 123 college graduates. In 
higher vocational education the highest job mobility is found in the technical, 
social, medical and educational fields, for college graduates it is found in social 
and agriculture fields. 
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Table 2/11 Job mobility by educational level and field 

econ. Soc. Med. agricul. Scie. Educ. Lang. techn. tot. 

Hbo 

unemployed 8.5 8.6 7.1 9.5 24.5 13.0 25.0 9.5 11.4 
first job 55.9 46.6 50.0 54.0 46.9 46.3 54.2 44.6 49.9 

more jobs 35.6 44.8 42.9 36.5 28.6 40.7 20.8 46.0 38.7 

# 59 58 70 63 49 54 24 74 465 

Wo 

unemployed 5.9 8.4 10.4 14.3 8.9 8.3 18.2 15.1 11.0 
first job 73.5 47.4 50.0 40.5 75.6 70.8 51.5 64.2 57.0 

more jobs 20.6 44.2 39.6 45.2 15.6 20.8 30.3 20.8 32.1 

# 34 95 48 42 45 24 33 53 374 

The first and present job compared 
The evaluations of the present job are much more favourable than the evalua
tions of the first job: 

the required educational level is higher; 
the salary is higher in the present job; 
workers are much more satisfied with the present job than with the first job; 
the educational requirements in the present job are higher than in the first 
job. 
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Appendix The Dutch higher education 
system 

Dutch higher education has two levels: university education (Wo) and higher 
vocational education (Hbo). Traditionally, university education has been consid
ered the highest level. In 1991 the majority of studies in both levels had a nomi
nal duration of four years. The most common way of entering university is after 
six years of pre-university education (Vwo)20. This type of secondary education 
also gives access to higher vocational education. Graduation from senior general 
secondary education (Havo) gives access to higher vocational education21. Ad
mission to higher vocational education can also be obtained after intermediate 
vocational education (Mbo). This type of secondary education has two functions: 
qualifying for the labour market and for higher vocational education. 
There are two other ways for enrolling in university. First, admission can be ob
tained after graduation in the first year of a related type of higher vocational 
education. Second, graduation from higher vocational education gives access to 
university education. Junior general secondary education (Mavo) and junior vo
cational education (Lbo) don't give access to higher education. Table 2/A1 
summarises the abbreviations that will be used in the next chapters and gives the 
most common nominal duration for the different types and levels of education. 

In 1991 the Dutch financial aid system for students consisted of three parts. All 
students in higher education receive a basic grant. This grant is higher for stu
dents who live on their own than for students who still live with their parents. 
Students from poor families are entitled to an additional grant and a loan. In the 
next chapters more details will be presented. 

Table 2/A1 List of abbreviations and nominal duration of educational level and 
types in 1991 

nominal duration (years) 

4 

4 

6 

5 

3 or 4 

4 

abbreviation type or level of education 

Wo university education 

Hbo higher vocational education 

Vwo pre-university education 

Havo senior general secondary education 

Mbo intermediate vocational education 

Mavo junior general secondary education 

Lbo junior general vocational education 

This is called the 'royal way' to university. 
This is called the 'royal way' to higher vocational education. 
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Continuation of Table 2/A1 

types of higher education" 

econ. economics 

soc. social studies 

med. medical studies 

agricul. agricultural studies 

scie. science studies 

educ. educational studies (higher vocational) 

lang./cult. languages/cultural studies 

law law studies 

techn. technical studies 

Figure 2/A1 summarises the basic structure of Dutch secondary and higher edu
cation. 

Figure 2/A1 Dutch secondary and higher education 
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The duration of technical studies was extended to 5 years in 1995/1996, medical studies are 
followed by the so-called co.-assistants periods' of two years. 
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3 Comparing final exams: The end of 
Posthumus Law 

According to Posthumus Law23 from each group or class of students one quarter 
will drop out. Teachers base their judgement of the ability of students on the av
erage ability in the group. The absence of objective criteria for the ability of stu
dents leads to the removal of the same proportion of students in every group. 
Through this mechanism the weakest students in a group will be selected as in
apt for the chosen study and students can become the victim of a random distri
bution of abilities in their group or random variation over time. 
An application of Posthumus classic law is the graduation for the final exam in 
secondary education24. Traditionally, the selectivity25 of final exams is measured 
by the scores on specific subjects. Scores, and hence passing norms, are adjusted 
when average scores are too high or too low. In fact, this method assumes that 
the distribution of ability is the same for each cohort of students. 
In this chapter a method is developed to isolate differences in students abilities 
and differences in 'the selectivity of the final exam'. Adoption of this method by 
selection authorities could lead to the end of Posthumus Law. The application of 
this method is illustrated with data on the graduation of students in secondary 
education in 1982 and 1991. As these samples are quite different the empirical 
results should primarily be seen as an illustration of the method. 

3.1 An inter-temporal comparison of final exams 

For a good comparison of the selectivity of final exams the same group of stu
dents should undergo two or more exams.26 In this way we correct for the differ
ences in student populations. In reality every cohort only does one final exam. 
However, the situation of one group of students undergoing final exams of dif
ferent years can be simulated with a model for passing the final exam. 
For an individual student we assume that the probability to graduate (ƒ?) de
pends on ability and effort (A.) and a random disturbance term (e ) . The rela
tion can be specified with a linear probability model. 

Posthumus (1942). 
Graduation from secondary education depends on the average of scores in school-specific ex
ams and in the final exam. Often and also in this chapter, the expression graduation for the final 
exam is synonymous with graduation in secondary education. Thus, in this section final exam 
means final year. 
We prefer to use the term selectivity in stead of difficulty as it is not only ability that counts in 
passing the final exam. 
Assuming there are no learning effects in making a final exam. 
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Pi=f{Af)=aiAi + ep (3.1) 

As we cannot observe the true ability and effort we use indicators for them (X,.), 
like for instance previous results in secondary education. 

X | = 4 4 + 5 . (3.2) 

After rewriting and substituting (3.2) in (3.1) we get 

P, = a^X, + a^ex +ep= fix, + e, (3.3) 

The aggregate graduation rate y' in year j depends on the characteristics of the 

student population X' and a random disturbance term e . 

y'=ß'X'+£j (3.4) 

The effects ß' of the population characteristics on the graduation rate (the pa
rameters of the model) indicate the weighing of the quality of the student popu
lation by teachers or other selection authorities. This can be seen as an expression 
for the selectivity of the exam in this year. 
According to Posthumus Law the graduation rate is the same in every year 
(y' = >'')/ which translates into ß'X' = ß'X' if we assume that the error term is 
the same in both years. Differences in population characteristics leading to dif
ferences in graduation rates will now be compensated by differences in parame
ters. If for instance population j is more able than population i, we expect that 
population j would have a higher graduation rate than population i in both 
years: 

ß'X'>ß'Xi (3.5) 

andy3'X J>/?'X' (3.6) 

But through Posthumus Law the selection authorities will manipulate the selec
tivity of the final exams, which could mean that the parameter values ß will be 
compensated leading to a higher graduation rate in year i. Then we get: 

ß'X'>ß'X' (3.7) 

and also ß'X'> ß'X' (3.8) 

In other words, the final exam in year i, indicated by the parameter values ß, 
will be less selective than the final exam in year j . The selectivity will be ma
nipulated to guarantee that the graduation rates are the same in every year. We 
call this the strict version of Posthumus Law. 
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The statements that the graduation rate is the same in every year or that one 
quarter of each group drops out are obviously not true. In this chapter we don't 
interpret Posthumus Law in a literal way but as a mechanism for the selection of 
students: Evaluation is relative and the low end of the distribution is removed. 
In this weak version of Posthumus Law we expect that the manipulation of the 
selectivity of the final exams will not fully compensate for the differences in abil
ity between populations. If ßjT <ßX' than ßJ will be upgraded towards ß 
but not fully (ß'X' >ß'X'). 

We estimated a model for passing the final exam in 1982 and in 1991. The pa
rameters of both years were used for predicting the graduation rate in other stu
dent populations. In this way, we simulate the situation of a student cohort un
dergoing different final exams. 

A model f or passing the final exam 
Which students pass the final exam and which students don't? Kodde (1984) uses 
a model for passing the final exam based on general notions of the determinants 
of study success. Graduation depends on ability, motivation and effort. Ability is 
measured by class repetition and educational plans. The notion behind this last 
variable is that educational plans depend on the perceived ability by the stu
dents. The motivation of the students is measured by several variables. Students 
were asked whether the motives 'self-realisation, the subjective probability of 
finding a job, the attitude about having a job (formulated in a negative way), in
terest in the content of the study, the ambition for working in a particular occu
pation' were important for their educational decisions. Moreover, the data had 
information about the moment the student decided on the future study. Kodde 
expected that students with a higher intrinsic motivation had a higher probabil
ity of passing the final exam. Students with negative attitudes towards work 
were expected to have a lower probability of passing the final exam. In the 
model he also included variables on the type of secondary education, gender and 
region. 

The data 
For the estimation of the model we have two data sets at our disposal. First, we 
have the data set used by Kodde (1984). This data set comes from the project 
The demand for higher education' (Kodde and Ritzen, 1986). For this project 
more than 15.000 students in the final year of two types of general secondary 
education (Vwo and Havo) responded to two questionnaires in 1982. The first 
survey was held 6 months before the final exam, the second just after the final 
exam. In these surveys only a few questions were asked on the study career and 
plans for enrolment in higher education. In 1983 two more surveys were held, 
one survey for a sample of 4000 students who participated in the first survey and' 
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one survey for the parents of these students. In the analysis below we use the 
data from the first two surveys with a sample of more than 15.000 students27. 
The second data set at our disposal is the one described in Chapter 2. We use a 
sample from the so-called pre-HO-panel consisting of students in the final year 
of Havo and Vwo. 
As mentioned in the introduction of this chapter the two data sets are quite dif
ferent. They are primarily used to illustrate the method for comparing the selec
tivity of final exams. 

Estimation results 
The probability for passing the final exam is estimated with the logit model. The 
dependent variable is passing the final exam. The independent variables were 
already described. There are a few differences between the data sets of 1982 and 
1991. First, the questions on the types of secondary education and plans for fu
ture education were less detailed in 1991 than in 1982. Second, in 1982 class repe
tition has not been asked like in 1991, instead a proxy has been taken (construc
ted from age and previous certificates). Moreover, there might be some differ
ences in the interpretation or meaning of some variables due to social cultural 
changes. In 1982 plans for future education were taken as an indicator of ability 
and motivation. It is questionable whether this variable has the same meaning in 
1991. In 1982 only the best students enrolled, whereas in 1991 almost all students 
who graduate enrol in higher education. 
We estimated a model that takes account of these differences and therefore di
verges from the model estimated by Kodde. In the appendix a description is 
given of the means and standard deviations of the variables used in both years. 
Table 3/1 gives the estimation results. 

In Chapter 4 we use data from the third survey. 
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Table 3/1 Passing the final exam 1982-1991 (l=passing, 0=failing) 

1982 1991 

coefficient st. error coefficient st. error 

intercept 2.16 0.26** 1.03 1.14 

gender (male=l) 0.31 0.06** 0.41 0.29 

secondary education (ref=Vwo-B ) 

Havo -0.31 0.09** -0.81 0.47* 

Vwo-A -0.02 0.10 -0.40 0.53 

repeated class (yes= 1; no=0) -0.36 0.09 -0.42 0.27* 

# science subjects 0.01 0.02 0.13 0.13 

# languages 0.16 0.03** 0.11 0.20 

previous certificates -0.16 0.06** -0.32 0.31 

early decision on future plans (yes=l) -0.10 0.06* 2.38 0.27** 

educ. plans (ref.=no enrolment) 

full-time study 0.48 0.09** 1.37 0.52** 

part-time study 0.38 0 .15" 1.02 0.73 

no plans yet -0.13 0.13 1.99 1.00** 

region ref .=south 

north -0.17 0.10 -0.50 0.44 

east -0.03 0.09 0.35 0.43 

west -0.27 0.07** -0.57 0.35 

motives 

self-realisation 0.18 0.07** 0.32 0.28 

probability finding a job -0.03 0.09 -0.10 0.49 

attitudes towards w orking now -0.03 0.07 0.11 0.26 

interest in the contents of the study 0.30 0.13** 0.31 0.46 

interest in a specific occupation -0.42 0.11** -0.24 0.42 

log likelihood -4,470.7 -215.7 

likelihood ratio test 255.7 143.2 

degrees of freedom 19 19 

% passing the final i exam 85% 89% 

# observations 11,329 833 

" significant at 1%-level; * significant at 5%-level 

In pre university education (Vwo) students can choose two graduation routes: Vwo-A has more 
languages and humanities subjects, Vwo-B has more science subjects. 



36 Chapter 3 

The estimation results for 1982 are in line with the a-priori expectations. The 
same holds for 1991. Not all coefficients are significant in 1991 presumably be
cause of the smaller sample. 
In both years boys have a higher probability of passing the final exam than girls. 
The type of secondary education matters, students from Havo have a lower 
probability of passing the final exam. Students who repeated classes have a 
higher probability of failing the final exam. The same holds for students with 
previous certificates (students who did not directly enter this type of secondary 
education). The number of science subjects doesn't have an effect on the prob
ability of passing the final exam. In 1982 students with more languages had a 
higher probability of passing the final exam, in 1991 this effect is not found. 
Educational plans are taken as an indicator for the motivation of the students. In 
both years students who intend to follow a full-time or a part-time study have a 
higher probability of passing the final exam than students who don't want to 
continue their schooling. Kodde (1984) explains this results in terms of subjective 
perceived abilities; students with plans to continue their schooling have higher 
perceived abilities and therefore a higher probability of graduating. 
In 1991 students who decided in an early stage on their future educational plans 
have a higher probability of passing the final exam, in 1982 this was not the case. 
This result might be explained by a difference between the two surveys. The 
1982-survey took place 6 months before the final exam, for the 1991-survey this 
was only 1 month before the exam. 

The regional variables show that students from the West of the Netherlands have 
a lower probability of passing the final exam. This effect is found in both years. 
Two motives have a positive significant effect on the probability of graduating: 
self-realisation and interest in the contents of the study. Students with higher 
scores on these motives have a higher probability of graduating in 1982. For 1991 
these effects are not significant. Moreover, students with a high interest in a par
ticular occupation have a higher probability of failing the final exam in 1982. 

Simulation results 
Now we can use the parameters from the 1982 model to predict the proportion 
of the 1991 population that will pass the final exam and vice versa. In fact, this 
means a decomposition of the total change in graduation between 1982 and 1991 
into a part that can be attributed to changes in the characteristics of the sample 
and a part associated with changes in the parameter estimates. Gomulka and 
Stern (1990) derive the following expression for this decomposition of an inter 
temporal change with a binary dependent variable: 

y91 - y82= (P(ß91,X91)- P(ß82,X91)) + (P(ß82,X91) - P(ßS2,X82)) 

The left-hand side is the change in the graduation rate between 1982 and 1991 
and P(ß',X') is the average across the sample X' of the graduation probabilities 
using the parameters of year i. The first term in braces on the right-hand side 
gives the effect of changes in the parameters, the second term in braces gives the 
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effect of changes in the distribution of sample characteristics. Table 3/2 gives the 
results of predicting graduation in year j given the parameters of year i (i,j = 
1982,1991). 

Table 3/2 Predicted graduation rate with row-year characteristics given col
umn year parameters 

parameters 

sample characteristics 1982 1991 

1982 

1991 

85.9 

85.1 

88.0 

89.1 

In 1982 almost 86 percent of the students in the final year of Havo and Vwo 
graduated. In 1991 the graduation rate was more than 89 percent. Applying the 
parameters of 1982 to the sample of 1991 we find a graduation rate of 85.1 per
cent. In other words, 85.1 percent of the 1991 sample would have graduated if 
they had studied in 1982. If the 1982 sample had studied in 1991 then 88 percent 
would have graduated. Hence, we find a situation as depicted by Equation (3.7) 
and (3.8): For both populations the graduation rate is higher in 1991 than in 1982. 
This indicates that the final exam in 1982 was more selective than the exam in 
1991. 

The end of Posthumus Law 
The results from Table 3/2 can be applied by a 'graduation commission' for re
pairing the effects of Posthumus Law. In case the selectivity of graduation in 
1982 is taken as the graduation norm this commission could advise to correct the 
1991 judgements downward. This method can also be used for specific subjects. 
In stead of the binomial logit model an ordered logit model could be used for 
analysing the score on specific subjects in different years. In the same way, the 
total differences can be decomposed in differences due to sample characteristics 
and differences due to the parameters (the selectivity of the subject in that year). 
Both applications depend on the predictive value of the model being used. If one 
succeeds in finding a model with strong predictive value the application of the 
method developed in this chapter breaks Posthumus Law. 
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Appendix Sample characteristics in 
1982 and in 1991 

1982 1991 

mean st. dev. mean st. dev. 

gender (male=l) 0.50 0.50 0.38 0.49 

secondary education ref=Vwo-B 

Havo (Havo=l) 0.47 0.50 0.49 0.50 

Vwo-A (Vwo-A=l) 0.26 0.44 0.27 0.45 

repeated class (yes=l) 0.40 0.49 0.35 0.47 

# science subjects 1.97 1.59 2.03 1.41 

# languages 1.85 0.94 1.90 0.80 

previous certificates (yes=l) 0.24 0.43 0.18 0.39 

early decision future plans (yes=l) 0.68 0.47 0.74 0.44 

educ. plans ref.=no enrolment 

full-time study 0.77 0.42 0.92 0.27 

part-time study 0.05 0.21 0.03 0.18 

no plans yet 0.06 0.25 0.01 0.11 

region ref.=south 

north 0.12 0.32 0.16 0.36 

east 0.20 0.40 0.24 0.43 

west 0.44 0.50 0.39 0.49 

motives (if important =1) 

self-realisation 0.68 0.47 0.73 0.45 

probability finding a job 0.73 0.44 0.94 0.24 

attitudes towards working now 0.28 0.45 0.47 0.50 

interest in the contents of the study 0.81 0.39 0.92 0.28 

interest in a specific occupation 0.75 0.43 0.85 0.35 

# passing the final exam 9,737 742 

# failing the final exam 1,592 91 



Part B Decisions 





41 

4 Enrolment in higher education in the 
Netherlands 

4.1 Introduction 

Over the last two decades we have observed a rapid increase in enrolment in 
higher education in the Netherlands. In 1990 enrolment had risen to 40 per cent 
of each birth cohort. From the time series analysis by Huijsman et al (1986), it can 
be concluded that by far the most important economic factor causing this in
crease is the growth of per capita national income. Other variables such as ex
pected future earnings, financial aid to students and tuition fees produce the 
signs theoretically expected, but their influence is small. 
The literature on the economics of education distinguishes two sets of motives 
relating to schooling decisions: consumption motives and investment motives. 
Consumption motives relate to the usual demand framework with income and 
prices as explanatory variables. Investment motives relate to the human capital 
model with future earnings and present costs as main determinants. As it seems 
natural to relate per capita income to consumption motives, a straightforward 
interpretation of the empirical findings is therefore that consumption motives 
dominate investment motives in enrolment decisions. An alternative interpreta
tion is offered by Hartog et al (1992). The simple human capital model assumes a 
perfect capital market. In reality, however, capital market imperfections may 
hinder some people from reaping the benefits of schooling. Rising parental in
comes might have lifted capital constraints. If capital constraints are of impor
tance the returns on education include a rent. Lifting the constraint diminishes 
the rent and the returns to schooling will then be expected to fall. Hartog et al 
report a fall in the rate of return from about 13 per cent in 1962 to about 7 per 
cent in 1989. This decline supports their interpretation. 

The factors affecting the change in higher education enrolment are usually stud
ied in a time series framework29. In this chapter we adopt a different approach to 
investigating the underlying factors. We have at our disposal information on two 
cross-sections. The first cross-section contains information about students who in 
1982 were in their final year of secondary education and had to decide whether 
or not to enrol in higher education. The second cross-section contains informa
tion about students who were facing the same decision in 1991. The 1982 sample 
has been studied extensively by Kodde (1985a, 1985b, 1986) and Kodde & 
Ritzen30 (1984,1985,1986). 
The structure of this chapter is as follows. Section 2 provides a brief sketch of the 
theoretical framework that we will use for our empirical analysis. Section 3 de-

Huijsman et al. (1986) provide one example, others include Pissarides (1981, 1982) and Manila 
1982). 
The Dutch Minister of Education in the period 1990-1998. 
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scribes our data sets. Section 4 presents and discusses the empirical findings. 
This section contains the comparison between the estimation results from the 
1982 data set and those from the 1991 data set. Section 5 examines the implica
tions of our results for two policy measures, namely the level of tuition fees and 
the structure of the financial aid programme. Section 6 draws some conclusions. 

4.2 A theoretical framework for the analysis of 
schooling choices 

Prior to the so-called human capital revolution of the 1960s and 1970s (cf. Free
man 1986), schooling was treated by economists in the same way as all other 
consumption goods. This implies that the standard concepts of substitution and 
income effects also apply to schooling. A student's decision problem in the con
sumption model can be pictured as in Figure 4 /1 . The horizontal axis measures 
the amount of schooling (s), and the vertical axis measures the amount of a com
posite consumption good of the student excluding schooling (Y). The line ABSma)< 

is the budget constraint, and II an indifference curve. 

Figure 4/1 Demand for education in a consumption model 

The distance from A to the origin measures forgone earnings and parental in
come, SmaxB is equal to the sum of grants and parental income. The slope of the 
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budget constraint is determined by the price of education relative to the price of 
the composite consumption good. The price of education depends on earnings 
forgone and tuition fees. The effects of changes in grants, parental income, earn
ings forgone and tuition fees can all be analyzed within this framework. For in
stance, raising tuition fees pivots line AB around A to AB'. This change can be 
decomposed into the usual substitution effect and income effect. Whether higher 
tuition fees increase or reduce the optimal amount of schooling depends on the 
sign and magnitude of the income effect (see Section 4.5). 
The shortcoming of the consumption framework is that it focusses solely on a 
single-period decision problem. It ignores the fact that going to school in the pre
sent period may affect one's earnings capacity in the next period. This, of course, 
is the key notion in the human capital theory developed by Schultz (1960, 1961) 
and Becker (1975). According to this theory, individuals aim to maximise the net 
present value of the lifetime earnings stream.31 If the human capital production 
function exhibits decreasing returns, the individual's optimisation problem can 
be visualised by Figure 4/2. In this figure the horizontal axis again measures the 
amount of schooling, while the vertical axis now measures the net present value 
of lifetime earnings (N). 

Figure 4/2 Demand for education in an investment model 

N 

S* S** 

If the so-called separation theorem holds, this objective is compatible with maximisation of an 
inter-temporal utility function (cf. Kodde 1985a, p. 65). 
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The curve AC gives the net present values for differing amounts of schooling. 
Given the assumptions regarding the human capital production function, the 
optimum (s*) is unique. The human capital theory has been criticized by other 
social scientists analyzing education, on the ground of its implicit assumption 
that schooling per se generates no utility. 
Kodde & Ritzen (1984) merge the attractive features of the consumption model 
and the investment model. More specifically, they combine the consumption 
model's objective function with the investment model's budget constraint. This 
recognises on the one hand that schooling in itself produces utility and on the 
other hand that investments in schooling affect earnings prospects. In the inte
grated consumption-investment model, the optimal amount of schooling is at the 
point of tangency of the curve AC and the highest feasible indifference curve (II): 
o * * 32 

The preceding exposition has assumed that schooling is continuous. To analyse 
the decision to enrol in higher education, we will instead assume that schooling 
is dichotomous. That is, we shall analyse the decision whether or not to enrol in 
isolation, and ignore the choice of the optimal amount of higher education.33 

Formulated in this fashion, we can adopt the binomial logit model for our em
pirical analysis. Cramer (1991) provides an exposition of this model, and dis
cusses how it is embedded in a (random) utility maximisation framework. 
All three models discussed above operate on the implicit assumption that stu
dents are the actual decision makers and that parents have no influence other 
than providing financial contribution. In this respect the models are comparable 
with the classical female labour supply model in which the income of the partner 
is exogenous. Possibly the schooling decision models can be extended along the 
same lines as is done for female labour supply models by introducing elements 
of game theory. Such an extension is, however, beyond the scope of this chapter. 

4.3 Data 

For our empirical analysis we employ two datasets. The first dataset relates to a 
cohort of students who were in the final year of secondary education in 1982 
(henceforth the 1982 cohort).34 This dataset comes from the project 'The demand 
for higher education' (Kodde and Ritzen, 1985) and has been described in Chap
ter 3. In the analysis below we use the data from the first three surveys. 

Where it is assumed that individuals have a utility function over schooling and the net present 
value of lifetime earnings. 
We study the same 'probit/logit' decision structure as Willis and Rosen (1979). The alternative 
'tobit' decision structure is analysed in Kenny et. al. (1979). 
Extensive descriptions of this data set are provided in Kodde and Ritzen (1986). 
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The second dataset has been described in the Chapter 2. We use a sample from 
the so-called pre-HO-panel consisting of students in the final year of Havo and 
Vwo in 1991. 
In the Netherlands, there are two levels of secondary education which qualify 
students to enter higher education.35 Both cohorts include students from both 
levels of secondary education. After completing their secondary education, these 
students face the decision whether or not to enrol in full-time post-secondary 
education. We analyse actual enrolment (not planned enrolment). 
The economic models presented in the foregoing section hint at a number of fi
nancial variables that should be included as regressors. The pure investment 
model suggests the insertion of forgone earnings and future earnings, while the 
consumption model implies inclusion of forgone earnings and parental income. 
In addition, we should according to both models include direct cost variables, 
but since these costs are identical for all students inclusion makes no sense in a 
regression framework. Questions with respect to forgone earnings, future earn
ings and parental income have been put to all respondents. It is important to 
note that the answers to these questions refer to expectations with regard to for
gone and future earnings. In this respect the analysis in this chapter differs fun
damentally from the studies by (among others) Willis & Rosen (1979), Kenny et 
al (1979), Garen (1984) and Hartog et al (1989), who all use data on actual earn
ings. Since in reality schooling decisions are taken before earnings are known, 
these authors implicitly impose a severe assumption of ex post unbiasedness of 
expectations (cf. Manski & Wise 1983, p.108)36. 

Kodde (1985) includes additional regressors in the economic models. To the in
vestment model he adds ability scores from secondary education in language 
and mathematics, arguing that these variables are related to the probability that 
a student will graduate from higher education and actually reap the expected 
future earnings gain. It is compatible with the consumption framework to aug
ment the model with variables which might explain differences in preferences. 
We therefore follow Kodde (1985) and include the educational levels of the par
ents, the gender of the student and the level of secondary education. The inte
grated investment-consumption model involves the explanatory variables of 
both pure models. 

Table 4/1 gives a short description of the variables that we will use in the next 
section, along with the mean values and standard deviations. 

See the appendix of Chapter 2. 
In Chapter 11 we compare expectations with actual earnings. 
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Table 4 /1 Description of the variables 

means and stan-

description 

dard deviations 

variable description 1982 1991 

enrolled yes=l; no=0 0.80 0.93 
forgone earnings* log of guilders per month net 7.02 6.90 

(0.37) (0.35) 

future earnings* log of guilders per month net 7.46 7.49 

(0.41) (0.38) 

ability score in language measured on a scale from 6.78 6.78 

1 (low) to 10 (high) (0.64) (0.70) 

ability score in mathematics measured on a scale from 6.44 6.61 
1 (low) to 10 (high) (0.86) (0.87) 

gender male=0; female=l 0.48 0.60 
level of secondary education low=0; high=l 0.51 0.53 
education father: low low=l; other=0 0.34 0.21 

intermediate intermediate=l;other=0 0.39 0.46 

high high=l; other=0 0.27 0.33 

education mother: low low=l; other=0 0.48 0.30 

intermediate intermediate=l;other=0 0.43 0.52 
high high=l; other=0 0.08 0.18 

family income* log of guilders per month net 8.07 7.97 

(0.50) (1.17) 

# of observations 1,706 744 

h deflated by consumption price index (1982=1) (1991=1.17) 

4.4 Empirical results 

In this section we present and discuss the empirical results. Table 4/2 contains 
the results for 1982.37 The results for 1991 are given in Table 4/3.38 

The results in Table 4/2 differ from the results presented by Kodde (1985a, 1985b, 1986) and 
Kodde and Ritzen (1984, 1985). These authors restrict their analysis to those students whose 
parents earn incomes above a certain threshold. Under the financial aid system that prevailed in 
1982, this restriction eliminated all students who received a government grant. An argument for 
this is that it provides a better estimate for the income effect. Under the current financial aid 
system, which became operative in 1985, however, all students receive a basic grant. To im
prove comparability between the 1982 and 1991 results, therefore, we prefer to include the full 
1982 sample in our analysis. 
The effects in the tables are derivatives. They measure the percentage point change in the prob
ability of enrolment where the variable changes one unit. For the financial variables we give the 
so-called quasi-elasticities (cf. Cramer (1991), p. 8); these measure the percentage point change 
in the probability of enrolment induced by a one percent change in the regressor. 
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Table 4/2 Effects of regressor variables on higher education enrolment; 1982 

type of model 
investment consumption integrated 

forgone earnings 

future earnings 

ability score in language 

ability score in mathematics 

gender 

level of secondary education 

education father intermediate 

education father high 

education mother intermediate 

education mother high 

family earnings 

loglikelihood 

# of observations 

* significant at the 5% level; ** significant at the 10% level 

The main conclusion from the results in Table 4/2 is that the integrated model is 
superior to the other two models, which appear to be special cases. It may there
fore be concluded that both investment and consumption motives matter. With 
their restricted dataset, Kodde & Ritzen (1984) conclude the same. 
In the integrated model, the financial variables have the signs theoretically ex
pected, although the effect of parental income is not significantly different from 
zero. Higher future earnings increase the probability of enrolment, higher for
gone earnings decrease it (significant at the 10% level). Although significant, the 
magnitude of these effects is very modest. For instance, an increase of 10 per cent 
in forgone earnings, reduces the enrolment probability for an average person by 
only 0.5 percentage points. 
Of the non-pecuniary variables, the ability score in mathematics comes in with 
an effect that differs significantly from zero. The magnitude of this effect far ex
ceeds that of the financial variables. The socio-economic background of the stu
dents is important for enrolment in higher education. The difference between 
having a father with a high level of education and a father with a low level of 
education is 10 percentage points.39 Gender and level of secondary education do 
not seem to matter in entering higher education. 

-0.059 * 0.015 -0.052** 

0.211 * 0.187* 

1.0 0.9 0.4 

3.8* 3.8* 3.5* 

-2.6 -0.5 

4.2* 0.8 

-0.2 0.1 

10.4* 10.0* 

4.2* 3.7** 

1.5 0.0 

0.009 0.000 

-801.35 -814.39 -788.36 

1,706 1,706 1,706 

In estimating the effect of the educational level of the parents Kodde and Ritzen chose the in
termediate level as a reference category. We think that choosing one of the extreme levels as a 
reference category is a better way to show the difference between a high and a low level of pa
rental education. Kodde and Ritzen reported that the educational level of the parents had no in
fluence. This differs from our finding on their extended data set (including students receiving a 
grant). 
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Table 4 /3 Effects of regressor variables on higher education enrolment; 1991 
type of model 

investment consumption integrated 

forgone earnings 0.094 -0.028 -0.002 
future earnings 0.288* 0.062* 
ability score in language -1.1 -1.1 -0.7 
ability score in mathematics 1.8 2.2* 1.8 
gender -1.0 0.0 
level of secondary education -2.2 -4.0* 
education father intermediate 3.8* 4.0* 

education father high 5.1* 5.0* 
education mother intermediate -0.9 -1.2 

education mother high 1.6 -2.1 

family earnings 0.001 -0.004 

loglikelihood -176.74 -178.07 -171.93 

# of observations 744 744 744 

* significant at the 5% level 

The results for 1991 differ considerably from the 1982 results. First of all, the in
tegrated model is no longer superior to the pure investment model; a likelihood 
ratio test shows that the set of restrictions implied by the investment model can
not be rejected at conventional significance levels. Secondly, in the integrated 
model for 1991, of the financial variables only the effect of future earnings re
mains. The insignificance of forgone earnings might be imputed to the ambiguity 
of this variable in the consumption model. Whereas the pure investment model 
predicts that this variable will have a negative effect on the probability of enrol
ment, the prediction of the pure consumption model depends on the sign and 
magnitude of the income effect of a change in this variable. Apparently, between 
1982 and 1991 higher education seems to have become more of an inferior good 
(for the population qualified to enrol). The insignificance of the effect of family 
earnings in 1991 points in the same direction. 

The ability score for mathematics no longer affects the decision to enrol. This re
sult points to a weakening of the selection taking place in secondary education. 
Our speculation is that this weakening reflects a policy on the part of secondary 
schools to accommodate changes in the government's financing scheme and the 
appearance of smaller cohorts. In the Netherlands, secondary education is almost 
completely financed by central government. To give secondary schools an incen
tive to increase their numbers of graduates and to reduce the number of students 
needing to repeat their final year, schools no longer receive payments from cen
tral government for students repeating their final year. Final grade marks are the 
average of school-specific tests and nation wide exams. The school-specific tests 
are held before the nation wide exam. The elimination of payment for repeaters 
gave schools an incentive to compensate weak students in advance by giving 
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them high school-specific test scores. As students typically make a decision 
about enrolling in higher education before the nation wide exams take place, 
they can do so only on the basis of information from the school-specific test. Due 
to the compensation strategy of the schools, the information from these tests may 
be relatively inadequate. Our interpretation is supported by the fact that we 
found in an earlier analysis that enrolment plans are significantly positively in
fluenced by the school-specific test scores (De Jong et al, 1992, p.123). 
As a final remark on the results in Table 4/3, we note that the level of secondary 
education in which students qualify is relevant to their higher education plans, 
and that socio-economic status (a low level of father's education) still counts. 
However, the magnitude of the effect of the educational level of the father has 
diminished and the difference between the intermediate level and the high level 
has disappeared. The latter effect might be caused by a change in the financial 
aid system (see footnote 37). The negative effect of the level of secondary educa
tion deviates from casual observation. Apparently the higher enrolment rate for 
students from the highest level is caused by more favourable other characteris
tics (their parents education)40. 

With cross-section results from consecutive years, it is possible to decompose the 
change in enrolment between 1982 and 1991 into a part that can be attributed to 
changes in the characteristics of the sample and a part associated with changes in 
the parameter estimates. Gomulka & Stern (1990) derive the following expres
sion for 'growth accounting' if the dependent variable is binary: 

y91 - y82= (P(ß9,,X91)- P(ß82,X91)) + (P(ß82,X91) - P(ß82,X82)) 

where the left hand side is the change in the enrolment rate between 1982 and 
1991, and P(ß', X) is the average across the sample X of the predicted probabili
ties using the parameters of year i. The first term in braces at the right hand side 
gives the effect of changes in the parameters, the second term in braces gives the 
effect of changes in the distribution of sample characteristics. Table 4/4 gives the 
results of predicting enrolment in year j given the parameters of year i 
(i,j=1982,1991). 

Table 4/4 Predicted enrolment with row-year characteristics given column-
year parameters 

1982 1991 

1982 80.2 82.8 

1991 92.2 93.1 

Subsequent analysis showed that this effect has been caused by postponement of enrolment by 
students from the highest level. 
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Applying the equation proposed by Gomulka & Stern to the results in Table 4/4, 
we can conclude that most of the overall 12.9 percent increase in enrolment can 
be attributed to changes of the population, changes of the parameters only 
slightly affect the enrolment shift. The economic interpretation of this result is 
that different enrolment patterns in the selected years can be attributed almost 
entirely to the composition of the population, and are not caused by a change in 
preferences and/or in the environment (restrictions). The major change in the 
composition of the population is the rising level of parental education. Most of 
the 1982 students have parents borne before world war II whereas most of the 
1991 students have parents borne after this war. This explains the large increase 
in level of parental education. 

That changes in the parameters have not affected the probability of enrolment 
does not imply that these parameters have not changed, but only implies that 
their joint effect has remained stable. In fact, a likelihood ratio test on the hy
pothesis that the 1991 coefficients are equal to the 1982 coefficients has to be re
jected at the 1%-level. 

4.5 Policy issues 

Research on the economics of education is closely related to issues in the field of 
educational policy. In this section we address two such issues. The first deals 
with the elasticity of enrolment with respect to changes in the level of tuition 
fees. The second addresses a proposal to replace the current Dutch financial aid 
system of grants with a system of loans. 

Tuition fees 
In the Netherlands, all students entering full-time higher education pay the same 
tuition fees.41 Therefore, no immediate information is available regarding the ef
fect of tuition fees on the enrolment decision. Kodde (1985a) proposes an ingen
ious trick. This trick is most easily understood in the context of the pure con
sumption model. An increase in the tuition fee pivots the budget constraint in 
Figure 4/1 around point A to AB'. Figure 4/3 shows that this change can be de
composed into an increase in forgone earnings of such an amount that the slope 
of the budget constraint is equal to that occurring in the case of a higher tuition 
fee (this pivots AB around B to A'B" such that the lines pivoted around A and B 
are parallel), accompanied by a decrease in parental income. Since the estimation 
results provide information on the quasi-elasticities of the probability of enrol
ment with respect both to forgone earnings and to parental income, it is possible 
to mimic an increase in the tuition fee. 

Different fees are levied from students who study part-time or who have exceeded the maxi
mum study duration of six years. Neither exception is relevant to our subsample of enrollers. 
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Figure 4/3 A decomposition of the change in tuition fee in a substitution- and 
an income- effect 
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Evaluated at the mean values of forgone earnings and parental income, Kodde 
(1986) calculates for 1982, that increasing the annual tuition fee from 1200 guild
ers to 1800 guilders reduces the enrolment rate by 0.5 percentage points. This 
outcome points to a very low elasticity in the demand for higher education with 
respect to price changes. For 1991 the results are even more dramatic: from the 
insignificance of the effects of forgone earnings and parental income, we must 
conclude that the demand for higher education is completely inelastic. 

Loans instead of grants 
A related issue concerns the design of the financial aid system for students. At 
present students in the Netherlands receive a grant, which is not related to the 
income of the parents. Within limits, earnings from part-time work are allowed. 
Now, however, policy proposals are under consideration with regard to replac
ing the grant system by a system of interest-bearing loans. Assuming either that 
all students take out such loans, or that borrowing is compulsory, the replace
ment is equivalent to a reduction of future earnings. We inserted reductions in 
future earnings amounting to 200 and 400 guilders per month. Also, we made 
separate calculations for students from different categories of parental income. 
Results are given in Table 4/5. 
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Table 4/5 Simulating the effects of a loans system in 1991; enrolment rates in 
percentages by level of parental income 

level of parental income (in guillders per month) 

1,500- 2,500- 3,500- 4,500-
all <1,500 2,500 3,500 4,500 5,500 >5,500 

current enrolment 93.1 91.3 92.8 92.9 93.5 93.6 93.4 

after 200 reduction 92.1 87.1 91.7 91.9 92.5 92.8 92.4 

after 400 reduction 90.7 85.6 90.0 90.6 91.0 91.8 91.1 

# of observations 744 22 111 168 151 85 170 

The results in Table 4/5 are quite interesting. Overall, the implementation of an 
interest-bearing loans system will reduce the enrolment rate from 93.1 percent to 
92.1 or 90.7 percent, depending on the equivalent reduction in future earnings. 
This effect might be regarded as modest. However, whereas the parental income 
group-specific enrolment rates reveal no significant differences before the im
plementation of the loans system, these rates differ significantly after its imple
mentation. This result is caused by the fact that expected future earnings increase 
in line with parental income, and the relative earnings reduction is therefore 
larger for students from low-income parents. The important policy implication of 
this result is that the replacement of a grants system by a loans system must by 
accompanied by special measures to help students from poor families, unless 
government is willing to sacrifice the objective of equal access. It might be that 
the lower earnings expectations of students from low-income families are incor
rect. Perhaps they are too pessimistic. In that case the objective of equal access 
can be fulfilled by providing these students with more information.42 

4.6 Conclusions 

In this chapter we have investigated the determinants of higher education en
rolment in the Netherlands. Three different economic models have been esti
mated for two different years. The economic models are a so-called pure con
sumption model, a pure investment model and a model that merges these two 
pure models. For 1982, Kodde & Ritzen (1984) reported that the integrated 
model is superior to both pure models. They found that all the financial variables 
(future earnings, forgone earnings and parental income) had coefficients differ
ing significantly from zero, and had the predicted signs. They also reported that 
ability variables affected the enrolment probability positively and that variables 
relating to personal taste had no influence. 

The results in Chapter 10 provide some evidence for this. We find that social background is not 
related with actual earnings in the first years on the labour market. 
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The results for 1991 differ considerably. The pure investment model can no 
longer be rejected. The only financial variable that stands up is future earnings. 
The insignificance of forgone earnings and parental income suggests that enrol
ment in higher education is a non-normal good. Furthermore, we find that abil
ity scores no longer affect enrolment. This finding can be interpreted as the result 
of the accommodation by secondary schools of changing financing schemes. 
We decomposed the change in the enrolment probability between 1982 and 1991 
into a population-effect and a parameter-effect. Almost the entire change can be 
attributed to a change in the distribution of population characteristics. 
We utilized the estimation results to simulate the effects of some policy meas
ures. Our results confirm Kodde's (1985b) finding that the elasticity of enrolment 
with respect to tuition fees is very low in the Netherlands. Replacement of the 
current grants system by a loans system has a modest effect on the overall en
rolment rate, but the effect differs significantly across students from different 
income groups. This implies that such replacement should be accompanied by 
special measures to help students from poor families. 
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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. 
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6 Is there a hidden technical potential? 

6.1 Introduction 

In many countries, concern is being expressed about the shortage of technically 
skilled workers. Enrolment rates in higher education are increasing in most 
western countries, but the market share of technical studies is declining.58 Table 
6/1 gives a picture of current enrollment patterns by subject in selected coun
tries. 

Table 6/1 University degrees as a percentage of total degrees, by field (1992) 

country 
medical 
science 

natural and 
physical 
science 

engineering 
and archi

tecture 
law and 
business humanities 

Canada 6.7 12.0 7.0 22.6 51.7 

US 7.1 10.3 8.1 27.3 47.3 

Japan 5.3 7.3 21.6 39.4 26.3 

Germany 11.7 17.6 22.2 24.7 23.7 

Netherlands 15.6 9.7 16.0 20.5 38.1 

UK 6.8 17.1 15.2 21.8 39.1 

OECD country mean 11.7 12.7 14.7 22.3 37.7 

Source: OECD (1995), p.222/3 

Figures like these have led one commentator to conclude that "the universities 
continue to churn out humanities-trained generalists at a time of soaring de
mand for scientists and engineers".59 

Of course, it can be questioned whether technical studies really are more desir
able than non-technical studies. According to a recent analysis by Murphy et al 
(1991), "countries with a higher proportion of engineering college majors grow 
faster; whereas countries with a higher proportion of law concentrators grow 
more slowly" (p.503). This finding supports the same authors' theoretical model 
in which talented people are allocated over rent-seeking activities on the one 
hand, and entrepreneurship and innovation on the other. Lawyers are typically 
engaged in rent-seeking activities (which is bad for growth) while engineers are 
typically engaged in entrepreneurship and innovation (which is good for 
growth). A similar point is made in a recent book by Frank and Cook (1996) who 

In the Netherlands for instance, the market share of science and engineering in university edu
cation decreased from 34.8% in 1960 to 22.1% in 1989. This overall decline is the result of de
clines from 39.4% to 31% for males and 13.9% to 9.4% for females, and an increase in the pro
portion of females (NCBS, 1992,120/1). 
Wooldridge, Adrian, Coming top, a survey of education, The Economist, November 21, 1992, 
pp. 3-18. 
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discuss the emergence of what they call 'Winner-Take-All' markets. In such mar
kets relative rather than absolute performance determines earnings, and a small 
difference in performance may lead to substantial differences in rewards. Such 
markets attract inefficiently large numbers of persons since individuals typically 
tend to overestimate their chances of winning. According to Frank and Cook, of 
all winner-take-all markets they discuss in their book, "the evidence of over
crowding is clearest in the legal profession" (p.219). 

Governments in different countries have introduced various measures to attract 
more students to technical studies. Policy instruments include information and 
advertising, reduction of tuition fees, and extending the duration of study pro
grams. But at best these measures have slowed down the decline; they have not 
produced an increase in the market share of these studies. 
In any case, attracting more students to technical studies would not guarantee 
the production of more graduates in these areas. Due to current patterns of self-
selection, it is quite likely that the students who opt for a technical study are also 
the ones likely to succeed in completing the course, while those who do not at
tend technical courses may have chosen not to do so because of a high (per
ceived) probability of failure. 
In this chapter, therefore, we address the issue of whether current enrolment pat
terns hide a substantial group of persons who could have been expected to 
graduate from a technical study. To that end we deal with two interrelated ques
tions: (i) What are the determinants of choosing a technical study, and (ii) condi
tional upon attendance, what are the determinants of persistence in technical 
studies? Subsequently, we use the findings to identify students who have techni
cal talent, but nevertheless have chosen non-technical studies. 

The remainder of this chapter is organized as follows. Section 6.2 sketches the 
theoretical framework underlying our empirical analysis. Section 6.3 describes 
the statistical model to be employed in this chapter. Section 6.4 introduces the 
data set and discusses the choice of variables. Section 6.5 presents and discusses 
the empirical findings. Section 6.6 deals with the implications of our findings, 
and Section 6.7 summarizes our conclusions. 

6.2 Theoretical background 

This chapter deals with educational choices. The standard economic framework 
to analyze such choices is the human capital theory (e.g. Becker (1967) and Min
cer (1974)). According to this theory, educational choices are based on invest
ment decisions, quite analogous to firms' decisions to invest in physical capital. 
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Individuals are assumed to compare the benefits and costs of different alterna
tives and to choose the alternative with the highest internal rate of return.60 

As we already mentioned in Chapter 1 there is a wide variety of empirical mod
els analyzing educational choices from a human capital perspective. This chapter 
is concerned with the choice of the field of study. Most economic studies that 
deal with the choice of field of study use aggregated data instead of individual 
data. These studies relate the number of entrants into specific fields such as law 
or teaching to earnings prospects of these fields (examples include: Freeman 
1975, Zabalza 1979, Zarkin 1985, Rosen 1992). Freeman (1975) concludes that 
students enrolling in law schools tend to behave myopically thereby causing 
'legal cobwebs'. The more recent studies in this line of research find support for 
more sophisticated expectations models. 
An exception to the studies that are based on aggregated data is Berger (1988). In 
this paper, Berger analyzes the choice between different main subjects of study at 
US colleges. Using a multinomial logit model, he distinguishes five subjects: 
business, liberal arts, engineering, science and education. In addition to the 
choice equation, Berger also estimates subject specific earnings equations.61 For 
this he uses information about the realized earnings of the persons who chose a 
particular subject. From the estimated coefficients Berger calculates for each per
son in the sample expected earnings streams for all five subjects and imputes 
these in the college choice equation. He finds that the probability that a student 
will choose a particular main subject increases with the relative present value of 
the predicted future earnings of that subject. Notable is also the finding that the 
choice of a particular subject is not significantly influenced by predicted relative 
starting earnings from that subject. This indicates that using starting earnings as 
a proxy for lifetime earnings may underestimate the importance of financial as
pects in educational choices. 

The analysis in this chapter is related to Berger's model, but differs from it in 
some important aspects. These differences are due to the different focus that we 
have, and to data limitations. First, instead of distinguishing five different fields 
of study, we only distinguish between the clusters of technical studies and non
technical studies. Performing the analysis in this chapter with more narrowly 
defined fields of study would certainly be an improvement, but the numbers of 
observations per field in our data set are too small to allow this. Given that we 
are primarily interested in technically versus non-technically talented students, 
we do not consider this a real disadvantage. 
Second, the most important determinants in Berger's choice equations are the 
earnings prospects from the different fields of study. As we mentioned, these 
earnings prospects for, say, engineering are calculated from the earnings realized 

With regular patterns of costs and benefits, alternative measures to evaluate investments, such 
as the cost-benefit ratio or the net present value, will lead to the same decision. 
Using a procedure proposed by Trost and Lee (1984) these earnings equations are corrected for 
selectivity bias. 
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by those students who majored in engineering. In our model, earnings prospects 
are not included in the analysis. This is not because we dispute the importance of 
earnings prospects for educational choices. It is 'simply' a matter of not having 
the information in our data set. The data we use in this chapter (see Section 6.4 
for more details) are from students who started their studies in 1991. Very few of 
them already finished their education and reported their realized earnings. This 
number is too small to apply Berger's procedure. The data set does, however, 
include information about the earnings which the respondents expect to earn 
after graduation. In principle we could perform Berger's analysis and use these 
expected earnings instead of realized earnings. For that purpose, we ran some 
preliminary 'expected earnings' equations; the results were, however, extremely 
poor (very low R-squares and t-ratios). Therefore we decided not to use these 
results to calculate earnings prospects for the technical and non-technical stud
ies.62 Not including earnings prospects into the educational choice equation does 
not mean that our model is at odds with the human capital framework. We do 
include a number of explanatory variables in the education choice equation that 
can be considered as determinants of earnings prospects in the technical and 
non-technical occupations. In that sense, our specifications do justice to the hu
man capital model in a reduced form mode (see below). 

The third, and - in our view - most important difference between Berger's model 
and our model is that we deal with the issue whether a student is successful in 
the preferred field of study. Berger does not consider this issue. A related study 
is Venti and Wise (1983), which deals with the relation between choosing to at
tend college and completion of college. That study finds that "persons who are 
unlikely to attend are very likely to drop out without a degree should they at
tend and persons who are likely to attend are unlikely to drop out" (p.28). The 
economic importance of this finding is that it indicates that the selection process 
into US colleges is highly efficient; not many resources are wasted by admitting 
students who have a high probability to drop out, and also there is no waste of 
talent by not admitting students who would have been successful. Our analysis 
is an extension of the analysis by Venti and Wise, in the sense that we analyze 
the determinants of attending different fields of study (instead of attendance in 
general), and of success in technical studies (instead of success in college). With 
the results we can address related efficiency issues: (i) whether the resources 
spend on the (expensive) technical studies go to students who have a high prob
ability to graduate, and (ii) whether there is no waste of technically talented stu
dents in the non-technical studies. 

But even when these expected earnings equations would have given better results, the useful
ness can be questioned. As we mentioned, Berger finds significant effects on educational 
choices from predicted present values of earnings streams and not from predicted starting 
earnings. And the data about expected earnings in our data set, relate to expected starting 
earnings. 
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6.3 Statistical model 

The two dependent variables in the analysis are both binary: whether or not to 
attend a technical study, and whether or not to persist in it. The usual method of 
modelling such variables is to apply a probit (or logit) procedure. As it cannot be 
assumed a priori that the error terms of the two equations that determine the de
pendent variables are uncorrelated, we specify a bivariate probit model rather 
than two separate probit equations. A further complication is that one of the de
pendent variables is censored. We cannot observe whether students who did not 
choose a technical study would have persisted had they done so. For that reason 
we apply the bivariate probit model with censoring. This model was first pro
posed by Van de Ven and Van Praag (1981), and is described in Greene (1990, 
p.664). 
Let yl be a latent variable that measures the net gains from attending a technical 
study, and let y2 be a latent variable that measures the net gains from persisting 
in it. y' is affected by a vector of observed explanatory variables xt and a distur
bance term er The latent variables y,* and y\* are not observed. Instead we ob
serve the dichotomous realizations yt and y2. We propose the following model 
structure: 

y\ = fi xt + £,, y, = 1 if yl > 0, 0 otherwise. 

y'2 = ßjX-, +£2, v2 = 1 if y*2 > 0,0 otherwise. 

The disturbance terms £, and e2 are assumed to follow a joint normal distribu

tion with E\£\] = E[E2] = 0, Var\ex] = Var^] = 1 and Cov^,£,] = /}. 

With these assumptions, the log-likelihood function reads 

LogL=Y^\og[\-</>(fix]] + 
r,=0 

Xloë&(/fri-A'x, -p) + 
)'1=1,>'2=0 

where 0 is the distribution function of the univariate normal and ^ is the distri
bution function of the bivariate normal. The first term on the right-hand side re
lates to the censored observations for students who do not choose a technical 
study. The second and third term relate to the drop-outs and to students who 
persist in their technical studies, respectively. 
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6.4 Data and choice of variables 

The data set employed in this chapter is a sub-sample of the socalled HO-panel63 

consisting of all students who were already enrolled in university education in 
1991 but had not yet fulfilled the requirements for the first year. 
The first dependent variable in our analysis is the chosen subject of study, clus
tered in the two categories technical and non-technical. Technical studies consist 
of engineering and science. Agriculture and medicine, together with econom
ics/business studies, social sciences, law and languages, are assigned to the non
technical cluster. The second dependent variable is a measure for the student's 
success in a technical study. The measure that we employ is whether or not the 
student fulfilled the requirements for the first year. Students who fulfilled those 
requirements are those who persisted in their technical studies. A better measure 
for a student's success would be whether or not a degree is obtained. Unfortu
nately, only very few respondents have reached this stage; most cases are cen
sored. However, the measure of passing the first year examinations is believed to 
be very close to the 'ideal' measure of graduation, since it is known from other 
sources that very few students who successfully complete the first year drop out 
later. The apparent sorting role of the first year is an explicit policy aim in Dutch 
universities; the stated purposes of the first year are orientation and selection. 
Success in first year examinations indicates the ability to graduate. In our final 
sample of 853 cases, 212 (25%) chose a technical study and, 158 (75%) of these 
persisted after the first year. 

We use two types of explanatory variables in our analysis: background charac
teristics and measures of the student's ability. The background variables that we 
use are gender, education of the parents (measured as the maximum of the fa
ther's and mother's level of education), parental income, the number of children 
in the student's family (number of siblings plus one) and the respondent's age at 
the time of starting the university study. Indicators of the student's ability are: 
the average marks achieved in secondary school-leaving examinations for differ
ent clusters of subjects (languages, science and humanities), the number of times 
that the student repeated a class and the type of secondary education, advised at 
the end of primary school. In addition we include two variables which measure 
the student's motivation. The first measure is a weighted average of the scores on 
questions about the importance of labor market perspectives in choosing a study 
and is believed to proxy extrinsic motivation. The second measure is based on 
the answers to questions relating to interest in the contents of the study and is an 
indication of intrinsic motivation. All explanatory variables are allowed to affect 
both dependent variables; the bivariate probit model with censoring requires no 
exclusion restrictions. 

See Chapter 2. 
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As discussed in Section 2 already, earnings prospects are not included as a de
terminant of the choice of field of study. We believe, however, that the variables 
that are included in this equation may be regarded as capturing the human capi
tal notion in a reduced form manner. From a human capital perspective it is the 
net present value of lifetime earnings which matters. This variable is based on 
two ingredients: the earnings stream and the individual's discount rate. The fu
ture earnings stream is determined by a number of different factors. Some of 
these factors are related to future labor market conditions which are unknown at 
the moment that the student decides which type of study to attend. An impor
tant factor affecting future earnings, and about which some information is avail
able already is the student's level of ability. The ability variables included in the 
choice equation can thus be seen as proxies of earnings prospects. The second 
ingredient of the net present value of lifetime earnings, the individual discount 
rate, is never actually observed. It is common practice, however, to assume that 
this discount rate varies in line with a person's social economic status (cf. Willis 
and Rosen 1979). Some of the background variables that we included as explana
tory variables (parents' income and parents' education), reflect social economic 
status. 

The Dutch system of upper level secondary education is such that students do 
their final examinations for seven subjects only. These seven subjects are chosen 
by the student from a larger number of possible subjects. There are some restric
tions regarding the choice of subjects. As a result of students' selection of sub
jects, some take examinations for a larger number of science-related subjects than 
others do. One might argue that the type of subjects chosen in secondary educa
tion (for instance measured by the number of science-related subjects) should be 
included as explanatory variable in our model. A good reason for doing so is 
that a number of technical studies at the university level require the student to 
have taken at least three subjects from the cluster mathematics, natural science, 
chemistry and biology in secondary education. For students who took less than 
three subjects from this cluster, this requirement restricts the potential choice of 
subjects which can be studied at university. An argument against including the 
number of science-related subjects as an explanatory variable is that the choice of 
secondary school subjects and the choice of university study can be seen as dif
ferent manifestations of the same decision making process. In that case the num
ber of science-related subjects can not be treated as an exogenous variable. 
Treating the number of science-related subjects as an endogenous variable is, 
however, not feasible; the statistical model would become too complex and other 
true exogenous variables would be required to identify the different endogenous 
variables. To do justice to this problem, we estimate two versions of the model. 
In the first version we use the entire sample, and do not include the number of 
science-related subjects in the list of regressors. In the second version we use the 
sub-sample of students who took examinations in at least three science-related 
subjects in secondary education. 
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The Appendix to this chapter gives a description of each of the variables and also 
reports the mean values and standard deviations for each variable, separately for 
each of the three groups of students: students in non-technical studies (y,=0); 
students in technical studies who did not persist (y,=l and y2=0); and students in 
technical studies who persisted (y,=l and y,=l). 

6.5 Empirical findings 

We estimated the bivariate probit model with censoring for the full sample and 
for the sub-sample of students who took examinations in at least three science-
related subjects in secondary education. For both versions, we find a value for 
the correlation coefficient of the error terms in the bivariate probit model (rho) 
which does not differ significantly from zero. We formally tested whether we 
could impose the restriction of rho being equal to zero, and in both cases we 
could not reject this restriction. As the estimates for the remaining parameters in 
the restricted model are more efficient than those in the unrestricted model, the 
remainder of this discussion is based on the outcomes of the restricted models. 
Table 6/2 presents the estimation results for the full sample. 

Table 6/2 Estimation results full sample; probit equations 

variable 

gender (female=l) 

age 

parents' education 

parental income 

children in the family 

average mark languages 

average mark science subjects 

average mark humanities subjects 

advice primary school teacher 

repeated classes 

extrinsic motivation 

intrinsic motivation 

technical studv persistence 

-0.784(7.1)" 0.541 (2.1)** 

-0.063 (2.2)** 0.016(0.3) 

-0.004(0.1) -0.103 (1.0) 

-0.055 (2.1)** 0.130(2.0)** 

-0.040 (0.7) -0.026 (0.3) 

-0.137(1.7)* -0.061 (0.4) 

0.533 (7.5)** 0.360 (2.4)** 

-0.066 (0.9) 0.255(1.4) 

0.022 (0.6) -0.022 (0.3) 

0.035 (0.3) -0.317(1.3) 

0.012(0.4) 0.042 (0.8) 

0.095 (2.7)** 0.042 (0.6) 

853 

-498.720 

number of observations 

loglikelihood 

absolute values of asymptotic t-values in parentheses; ** indicates significance at the 5%-level; 
* indicates significance at the 10%-level 

The results in the first column relate to the probability of choosing a technical 
study. The results show that females are less likely to choose a technical study 
than males. Evaluated at mean values of the other explanatory variables, a male 
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student has a probability of 32.5% of choosing a technical study, while for a fe
male student this probability is only 10.8%. This lower probability of females 
choosing a technical study is consistent with the lower participation rate of fe
male students in these studies in the Netherlands. The result in Table 6/2 indi
cates that this is a pure gender effect which still arises if we control for other 
characteristics. Students who choose a technical study also tend to be younger 
than the non-technical students. Raising the student's age at the start of the study 
by two standard deviations above the mean (and holding the other characteris
tics constant at mean values) decreases the probability of choosing a technical 
study by 8.5%. One reason for this finding might be that a person's ability to 
learn abstractions is believed to decrease with age. Another explanation might be 
that, on average, students in technical studies stay at university longer. This 
longer average study duration increases the (opportunity) costs of the education 
while at the same time - by shortening the revenue period - lowering potential 
benefits. Both the reduction of benefits and the increase in costs have less impact 
on younger students. The negative relation between age and the probability of 
choosing a technical study might, however, also be due to the fact that technical 
studies attract better students and that better students tend to be younger when 
they go to university. 

A remarkable finding is that children from high income families have a signifi
cantly lower probability of choosing a technical study. Increasing family income 
by two standard deviations above the mean reduces the probability of a technical 
study by 6.2% (evaluated at mean values for other variables). This result is con
sistent with the theory of the French sociologist Bourdieu (1984) that scientific 
disciplines can be ordered on a scale with scientific prestige and social prestige at 
its furthest points. The ordering of disciplines on this scale depends on a com
plex set of relations which express economic, social and cultural differences. 
From the social extreme to the scientific extreme, the current ordering is: law and 
medicine, arts and social sciences, natural science and mathematics. Children 
from higher income families are more likely to have a preference for social rather 
than scientific prestige. The influence of family earnings on the probability to 
choose a technical study is compatible with the human capital model if age-
earnings profiles of graduates from technical studies are less steep than those of 
graduates from non-technical studies. With steep profiles a large part of the re
turns is realized later in career. Persons from lower income families are assumed 
to have higher discount rates and will therefore attach less weight to these late-
career returns. 

Furthermore, a higher average mark for science-related subjects in the secondary 
school-leaving examinations increases the probability of a technical study being 
chosen. This effect is quite large; adding two standard deviations to this average 
mark increases the probability of a technical study by 35.6% (again evaluated at 
mean values for other variables). Within the human capital framework this 
finding is explained as those students with higher average marks for science-
related subjects having better relative earnings prospects in occupations requir-
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ing a technical study than students with lower average marks for these subjects. 
Finally, the results in the first column show that students with a higher level of 
intrinsic motivation are more likely to choose a technical study. Note that this is 
again consistent with Bourdieu's typology: sciences have a high level of scientific 
prestige and those who choose these studies have a genuine academic interest in 
them. 

The results in the second column relate to the conditional probability of persis
tence, given that a technical study has been chosen. With one exception, the out
comes in this column deviate considerably from those in the first column. The 
exception is that students who received higher average marks for science-related 
subjects in secondary education not only have a higher probability of choosing a 
technical study, but are also more likely to persist in it. On the other hand, fe
male students in the technical studies are more likely to persist than male stu
dents, although female students are less likely to choose a technical study in the 
first place. Likewise, students from high income families have a lower probabil
ity of choosing a technical study but, given that a technical study has been cho
sen, these students are more likely to persist than students from low income 
families. Thus, gender and family income have exactly opposite effects on the 
probability of choosing a technical study and the probability of persisting in it. 
Furthermore, we find that neither age nor the level of intrinsic motivation has a 
significant effect on the probability of persistence. Although younger students 
and students with more intrinsic motivation are more likely to embark on a 
technical study, they are no more likely to persist in such a study than students 
who lack these characteristics. 

As already mentioned, the results in Table 6/2 are based on the restriction that 
the correlation coefficient of the error terms in the bivariate probit model is equal 
to zero. We could not reject this restriction. This implies that omitted variables 
which affect the two probabilities are uncorrelated. Hence, taken together, the 
unobserved characteristics that increase the probability that a student will 
choose a technical study are not correlated with the unobserved characteristics 
that affect the probability of persistence in it. Our results do not say that the ef
fects of these variables in the two equations are unrelated, but rather that these 
effects are balanced by the effects of other omitted variables. 

To shed some more light on the results in Table 6/2, we calculated for each re
spondent in the sample the predicted probabilities both of choosing a technical 
study and of persistence in it. As the results in Table 6/2 already suggest, the 
relation between the two (predicted) probabilities is not very strong; the simple 
correlation coefficient is 0.204 and differs significantly from zero. Those with a 
high probability of choosing a technical study are more likely to persist than 
those with a low probability of choosing one. As the reported correlation is 
rather low, this does not imply, however, that there is no latent technical talent 
among students on other courses. Especially among females and students from 
high-income families, there may be a hidden technical potential. 
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In Table 6/3 we report the estimation results for the same model but now using 
only the sub-sample of students who took final examinations in at least three 
science-related subjects in secondary education. 

Table 6/3 Estimation results for sub-sample with at least three science-related 
subjects in secondary education; probit equations 

variable 

gender (female=l) 

age 

parents' education 

parental income 

children in the family 

average mark languages 

average mark science subjects 

average mark humanities subjects 

advice primary school teacher 

repeated classes 

extrinsic motivation 

intrinsic motivation 

number of observations 

loglikelihood 

absolute values of asymptotic t-values in parentheses; ** indicates significance at the 5%-level; 
* indicates significance at the 10%-level 

The results are basically similar to those in Table 6/3. The only notable difference 
is that the influence of family background on the choice of field of study is now 
captured by parents' level of education instead of family income. The correlation 
between the predicted probabilities of choosing a technical study and persisting 
in also quite low (0.248), and is again significantly different from zero. These 
findings show that the results in Table 6/2 are robust with respect to condition
ing on the number of science-related subjects in secondary education. Therefore 
all further analyses are based on the results in Table 6/2. 

technical study persistence 

-0.729 (5.3)** 0.499(1.8)* 

-0.067(1.8)* -0.023 (0.3) 

-0.097(1.7)* -0.070 (0.6) 

-0.046(1.5) 0.112(1.7)* 

-0.093(1.5) -0.040 (0.4) 

-0.037 (0.4) -0.066 (0.4) 

0.555 (6.3)** 0.351 (2.3)*' 

-0.134(1.4) 0.322 (1.7)* 

0.004(0.1) -0.036 (0.4) 

0.177(1.2) -0.188(0.7) 

0.053(1.6) 0.057(1.1) 

0.060(1.4) -0.025 (0.3) 

490 

-377.573 

6.6 Implications 

The results reported in the previous section can be used to identify the students 
who did not choose a technical study, but had an above-average probability of 
persisting in it had they done so. We identify this technical potential using the 
estimation results from Table 6/2. Table 6/4 indicates the areas of study in 
which these technically talented students are currently located. 
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Table 6/4 Identifying technical potential; absolute numbers and in brackets as 
the share of all respondents in the current study 

current study effect 

economics 73 (0.59) 

social sciences 58 (0.48) 

medical sciences 61 (0.60) 

agriculture 64 (0.63) 

law 44 (0.49) 

languages 46 (0.45) 

The procedure applied here searches for talented students by identifying females 
from high income families who had high average marks for science-related sub
jects in secondary school. Students with latent technical talent outside the techni
cal studies, are almost uniformly distributed over all studies, with a modest 
over-representation in economics, medical sciences and agriculture. Whether or 
not it is desirable to attempt to channel these people into technical studies de
pends on their performance in their current studies. In other words, on whether 
those students who are identified as having latent technical talent also have high 
persistence probabilities in their current studies. To address this question, we 
estimated simple probit equations where the dependent variable is the dichoto-
mous variable which indicates persistence in the current study and the single 
explanatory variable is a dummy variable which equals unity if the person is 
considered as having technical talent (i.e. an above average probability of per
sisting in a technical study). Estimations were performed for each non-technical 
study separately. Table 6/5 contains the results. 

Table 6/5 Effect (dP/dX) of latent technical talent on persistence probability in 
current study: probit results; t-values in brackets 

current study effect 

economics 0.202 (2.8)** 

social sciences 0.123 (1.8)* 

medical sciences 0.039 (0.6) 

agriculture 0.094 (1.9)* 

law 0.123(1.4) 

languages 0.179(2.0)** 

absolute values of asymptotic t-values in parentheses; ** indicates significance at the 5%-level; 
* indicates significance at the 10%-level 

The results indicate that harmless extraction could take place from the medical 
schools and law schools. This suggests that there is a waste of students with 
technical talent in medical and law studies. These studies attract substantial 
numbers of technically talented students, while these students have no higher 
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persistence probabilities than those of other students in this field. This finding is, 
however, much stronger for medical sciences than for law. Firstly, the effect of 
being a technically talented student on success in law studies is almost signifi
cant implying that extraction of these students from law studies may lower the 
average level of law students. Secondly, when applying the condition of at least 
three science-related subjects in secondary school exams, the number of techni
cally talented law students reduces from 44 to 12, whereas the number of these 
students in medical studies remains virtually unchanged (from 61 to 60). 

An important question is why these technically talented students choose medical 
and law studies, in which they have no comparative advantage? According to 
Murphy ef d (1991) lawyers are typically engaged in rent-seeking activities. We 
will argue that the Dutch educational system and Dutch labor market institu
tions make it likely that this also applies to medical professions. The Dutch sys
tem of university education has virtually no rationing; students who have passed 
their secondary school-leaving examinations and applied for a particular study 
are generally admitted. There are few exceptions to this rule, the most important 
being medical schools. Currently, the number of applicants to medical schools is 
about three times as large as the number of places available. Admission to medi
cal schools is determined by a weighted lottery scheme, where the weights de
pend on the average mark in the secondary school-leaving examinations. Appli
cants must also have taken at least two science-related subjects at secondary 
school level. Higher tuition fees are not used as a means to limit the number of 
applicants for medical schools. Tuition fees for medical studies are as low as 
those for any other university study and bear no relation to the cost of education, 
which are much higher for medical studies than for most other studies. Further
more, the medical professions in the Netherlands are among the most protected 
occupations in the country. There is no competition whatsoever, and as a result 
the incomes of doctors and medical specialists are fairly high. An indication of 
the high earnings expectations of students in law schools and medical schools 
can be found in the data from the project 'Determinanten van de deelname' 
started in 1995 (see Chapter 5). The respondents have been asked what they 
think their maximum earnings will be after finishing their studies, and also what 
their maximum earnings would have been had they chosen a technical study. 
Medical students expect on average as maximum earnings from their own field 
6792 Dutch guilders per month, and from a technical study 5545. The respective 
amounts for law students are 6634 and 5566. The only other field where students 
expect higher earnings from their own study than from a technical study is eco
nomics/business. 

Frank and Cook (1996) analyze what they call 'Winner-take-all-societies'. Basi
cally they apply the tournament model originally developed by Lazear and Ro
sen (1981) to a large number of markets. In the tournament model earnings are 
not determined by absolute performance but by relative performance. Perform
ing slightly better than one's competitor may lead to enormous differences in 
rewards. This is well-known from professional sports and entertainment, but 
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according to Frank and Cook applies to other labor markets as well. The legal 
and medical professions are prime examples in their book (e.g. pp.219-221). The 
tournament structure leads to overcrowding of markets; young students overes
timate their chances of winning the prizes and many choose for the risky pros
pects of the legal and medical professions instead of the more secure earnings 
prospects of engineering and teaching. Frank and Cook argue that the best way 
to remedy the wastes caused by this type of markets, is to "bring individual and 
social incentives more closely into line" (p.20). Applied to the Dutch case of 
medical students this would include increasing the tuition fees for medical stud
ies. 

Overcrowding in the Dutch medical profession is curtailed by the lottery system 
at the entrance of medical studies. This can be considered as an advantage of the 
lottery system. But the fact that the system uses a weighted lottery procedure, 
where weights are based on secondary school performance, leads the most tal
ented students towards medical studies and away from technical studies. This 
can be considered a disadvantage of the current allocation system. 

6.7 Conclusions 

In this chapter we analyzed the determinants of choosing a technical study at 
university level and of persistence in such a study. We find a low correlation be
tween the probability of a student choosing a technical study and the probability 
of persistence in it. This implies that a substantial number of technically talented 
people choose non-technical studies. Especially female students and students 
from high income families are unlikely to attend a technical study but these stu
dents are relatively successful in such studies. A large fraction of these techni
cally talented students are attracted to medical studies and law schools, where 
they are no more likely to persist in these studies than other medical and law 
students. This finding is predicted by a tournament model in which rewards are 
based on relative performance instead of absolute performance. Given the find
ing that being female and coming from a high income family are the characteris
tics that make people qualify as hidden technically talented persons, it is not un
expected that these students can be found in the medical studies and law studies. 
In Dutch law school about 50% of the students is female, while in medical 
schools this is about 60%. Furthermore students in these schools on average 
come from families with above average incomes. 

During the Summer of 1996, headlines in Dutch newspapers paid much attention 
to one particular case which perfectly fits the results of this chapter. A very 
bright girl (presumably from an upper-class family), who achieved the highest 
possible marks for her final examinations in secondary school, applied for a 
place at the medical school of the university of Rotterdam. Against the favorable 
odds that the weighted lottery scheme gave her, she was not admitted. The 
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board of the university to which she applied announced to admit her anyway, 
thereby disrespecting the Dutch law. A professor in physics who is a regular col
umnist in one of the Dutch quality newspapers (Lagendijk in De Volkskrant), 
commented on this case by asking why such a smart girl wants to study medi
cine instead of the more demanding courses thought to science students. The 
results in this chapter support this view, and (partially) answer this question. 
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Appendix Description of variables 

variable 
non-technical 

study 

technical 
study & 

persistence 

technical study 
& non-

persistence 

gender; dummy: female=l 

age at start of university study 

parents' education; the maximum of the 
father's and mother's level of education 
measured on a scale from 1-5 

parental income; parents' gross monthly 
income measured on a scale from 0-14 

children in the family; number of siblings 
plus one 

average mark languages 

average mark science subjects 

average mark humanities subjects 

advice primary school teacher; measured 
on a scale 1-7 

repeated classes in primary or secondary 
education; dummy: repeated=l 

extrinsic motivation; measured on a scale 
0-10 

intrinsic motivation; measured on a scale 0-10 

number of cases 

0.57 (0.49) 0.26 (0.44) 0.14(0.36) 

9.75(2.81) 19.13(1.96) 19.25(1.34) 

3.48(1.18) 3.37 (1.23) 3.40 (1.05) 

4.84(2.31) 4.62 (2.07) 4.29(1.69) 

2.65 (0.95) 2.59(1.00) 2.69(1.04) 

6.93(0.71) 7.01 (0.77) 6.78 (0.77) 

6.57 (0.87) 7.39 (0.86) 6.92 (0.75) 

6.84 (0.75) 7.12(0.75) 6.82 (0.67) 

5.80 (1.37) 5.87(1.43) 5.86 (1.26) 

0.31 (0.46) 0.20 (0.40) 0.37 (0.49) 

5.54(1.97) 5.59(1.82) 5.51 (2.17) 

8.66(1.50) 9.00(1.35) 8.80(1.79) 

641 158 54 
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7 Who wants to be a teacher? 

7.1 Introduction 

In many countries the status and image of the teaching profession has fallen con
siderably in the last decade. The development of teacher salaries lagged behind 
the growth of average income in most OECD-countries. Compared to other 
countries the position of Dutch teachers in primary education deteriorated sig
nificantly, especially if we also consider working conditions, indicated by pu
pil/teacher ratios, and government spending per pupil (Table 7/1). 

Table 7/1 Salary and working conditions for teachers in primary education 
1985-1993; Real growth in GDP per capita, teachers' starting salary 
and experienced teachers salary, pupil/teacher ratio and spending 
per pupil (in %) 

GDP 
per capita 

Teachers 
starting salary 

Experienced 
teachers' sal
ary (15 years) 

pupil/teacher 
ratio 

spending per 
pupil 

Austria 15.2 28.8 26.1 4.4 24.7 

Belgium 15.6 11.5 7.6 -20.0 32.4 

Denmark 9.7 1.8 1.4 -10.4 28.2 

Finland 1.1 20.2 15.0 -3.7 6.2 

France 13.0 10.5 21.8 3.2 36.9 

Germany 15.1 19.5 11.8 -0.9 6.1 

Greece 7.5 -18.8 -28.8 -18.8 -
Ireland 41.2 24.2 26.7 -8.9 33.9 

Italy 16.1 18.7 23.5 -32.3 66.0 

Japan 27.4 23.6 14.0 -16.5 67.2 

Netherlands 17.6 6.1 2.3 8.2 -10.6 

Portugal 43.8 29.5 120.0 -27.9 101.6 

Spain 25.7 17.7 16.1 -39.5 65.2 

Sweden 0.8 4.9 6.7 6.8 3.9 

United Kingdom 13.9 30.0 2.6 15.4 43.3 

United States 10.5 - 6.1 -3.1 22.2 

Source: OECD (1996), p. 75 

Between 1985 and 1993 GDP per capita in the Netherlands rose by 17.6 percent, 
while teachers' starting salary grew with 6.1 percent and salaries for experienced 
teachers grew with 2.3 percent. The pupil/teacher ratio in Dutch primary educa
tion increased with 8.2 percent and spending per pupil decreased with 11 per-
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cent, thus indicating a worsening of working conditions. In all other countries 
spending per pupil increased in this period". 

However, in the nineties some significant changes occur for the position of Dutch 
teachers in primary education. First, in 1991 actions of young teachers (the so-
called 'nahossers') led to an increase of starting salaries with 12 percent (gross 
figures). A second increase follows in 1994, monthly starting salaries were raised 
with 600 guilders (21 percent). Smaller steps followed in the next years. Between 
1991 and 1997 starting salaries for teachers in primary education increased with 
60 percent. 

Figure 1. Starting wages for teachers in primary education 
(gross monthly wages) 

4000 1 

2000 
1997 

Source: General union for education (Algemene Onderwijsbond) 

Second, in 1996 the Dutch government decided to a reduction of the pupil/ 
teacher ratio. From August 1997 on group sizes for the youngest children in pri
mary education were reduced. Third, the Dutch government launched an ambi
tious plan for investing in information- and communication technologies in 
schools. All primary and secondary schools will get more computers, software 
and schooling for teachers starting in 1998. These three major changes indicate a 
revaluation of the teaching profession, especially for teaching in primary educa
tion in the nineties. 

Increases in spending per pupil are not synonymous to increases of student outcomes. Ha-
nushek (1996) shows for the US that 'a century of 3.5 percent annual growth in real spending 
per pupil, has left student performance flat or declining over the past quarter century'. 



Who wants to be a teacher? 93 

In recent years the teacher studies for primary education (Pabo's) were criticised 
by the Dutch Minister of education for lack of quality. In 1995 names of criticised 
schools were made public which is very unusual in Dutch educational policy. 
Reacting on the report of a visitation committee Dutch Minister of education 
Ritzen again threatened to close some Pabo's in 1997. 

For the near future the recruitment of teachers faces serious problems. First, the 
supply of teachers is expected to be far below the demand for teachers, especially 
for teachers in secondary education, threatening to generate large shortages of 
teachers. Second, experts expect an increase of the work load and complexity of 
the teaching profession, high quality teachers will be needed*5. 

These developments form the background for analysing the enrolment in teacher 
studies in this chapter. In the analysis we focus on two aspects: the recruitment 
pattern of teacher studies and the expected returns from teaching. The main 
questions are: 

1. Who wants to be a teacher and does the recruitment pattern change between 
1982 and 1995? 

2. Do the labour market developments, especially changes in salaries, for the 
educational profession translate into the educational decisions of Dutch stu
dents? 

For answering these questions we analyse three datasets on student decisions. 
The datasets contain information about student enrolment in 1982, 1991 and 
1995. In Section 7.3 a description of the datasets and the variables used in the 
analysis is given. In Section 7.2 we give an overview of the empirical literature. 
Moreover, we describe the statistical model used in the analysis. The estimation 
results are given in Section 7.4 and 7.5. 

7.2 Empirical literature and statistical model 

The literature on the supply of teachers can be divided in two branches charac
terised by the statistical model and data being used. In most studies aggregate 
time series data are used relating only to the overall supply and demand of 
teachers. Examples of this first branch of studies are Zabalza (1979) and Zarkin 
(1985). Zabalza (1979) uses a model of occupational choice in which the decision 
to become a teacher depends on the expected lifetime earnings associated with 
the available alternatives and the employment perspectives of different occupa
tions. The empirical analysis shows that both male and female graduates re
spond to changes in relative earnings and unemployment. Additionally, meas
urement of earnings prospects by means of a single variable leads to mis-
specification. Earnings profiles, consisting of starting salaries and some measure 

See the advice on the future of teachers by the Dutch Educational Council (1998). 
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of the rate of earnings growth, are a relevant factor in occupational decisions. 
Zarkin (1985) analyses the impact of future demand conditions on the supply of 
teachers. Forecasting future demand conditions for teachers is relatively easy 
because of a special feature of this labour market. Demand for teachers is deter
mined by the number of children enrolled in school. If the number of children in 
several age classes is known it is possible to predict the future demand for teach
ers. The most important finding from this study is that the number of future 
children is statistically significant for secondary school teacher graduates but is 
not important for teachers in primary education. The difference might be ex
plained by different preferences between men and women: female teachers 
dominate primary education. 
The second branch of studies uses cross-section data for the analysis of occupa
tional choices at the micro-level of the individual decision maker. The classic 
work by Freeman (1971, 1975) not only learns that earnings expectations of stu
dents relate to earnings obtained by former cohorts of school-leavers on the la
bour market thereby causing 'cobwebs' but also learns that earnings differentials 
between occupations influence educational decisions. Dolton (1989) analyses the 
graduate's decision on becoming a teacher using an econometric model based on 
work of Willis and Rosen (1979) and Heekman (1979). The key notion of these 
models is that an individual compares the two possible outcomes of the decision 
on becoming a teacher or not. The outcomes include starting earnings and earn
ings growth in the two alternative situations. The individual chooses the alterna
tive with the highest present value of earnings. The structural form of the model 
is analogous to the model in the previous chapter". 

A probit equation for choice of the profession (career): 

P = 4 + <5i(lnW„ - lnWJ + <U,+4g„ + X&+U, (7.1) 

Earnings on starting a job after graduation are: 

\nWc = X2ßc+ul2 c=a,n (7.2) 

and growth in earnings is determined by: 

8c - XiYc +UCT, c=a,n (7.3) 

where P is the probability of becoming a teacher, lnWa and lnWn are respectively 
the earnings of the individual in teaching and non-teaching, ga and gn are respec
tively the growth in earnings of the individual in teaching and non-teaching, X„ 
Xc2, Xc3 are sets of exogenous variables and ut, uc, and uc3 are the stochastic error 
terms which are assumed to have continuous marginal distributions and the 
relevant joint densities can be specified. It is also assumed that 

E(M,,WC2,M JX,, Xc2,Xc?i) — 0 . 

A difference is that now we don't take account of differences in study duration. 
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Since the endogenous earnings variables are only observed in the chosen regime 
there is a problem of how to evaluate the regressors in the structural form career 
decision equation. Dolton (1990) proceeds in the same way as Willis and Rosen 
(1979) and Lee (1977). First, a reduced form probit of the first occupational choice 
has been estimated. Next, the relevant sample selection magnitude for the 
teacher/non-teacher choice has been recorded. This selection bias coefficient 
(Heekman term) is included in the wage equations for each regime and in Dol-
tons model also in the growth equations. In the last step predicted values for the 
dependent variables of both (7.2) and (7.3) are computed for the whole sample 
and included in (7.1). 

Doltons main findings are that relative earnings in teaching and non-teaching 
occupations and the corresponding growth in earnings in the two choices have a 
marked effect on graduates' choices. The lower are relative wages or wage 
growth in teaching the less likely is a graduate to choose for teaching. 

Earnings expectations instead of realisations 
In estimating this model both Willis and Rosen and Dolton use realisations of 
earnings. However, a student deciding on enrolling in a teacher study or some 
other type of education does not know these realisations and has to deal with 
earnings expectations. Therefore in the next sections we investigate whether we 
can replicate Doltons findings by using earnings expectations instead of realised 
earnings. 

7.3 The data and choice of variables 

For the analysis we use three datasets on student enrolment in 1982, 1991 and 
1995. The data for 1982 come from the project 'The demand for higher education' 
(Kodde and Ritzen, 1986) and are described in Chapter 3. For 1991 we use a 
sample from the 'Verder Studeren'-data described in Chapter 2. The data for 
1995 come from the project 'Determinants of participating in higher education' 
described in Chapter 4. 
From the total datasets in all three years we use a subsample consisting of stu
dents in the first year of higher vocational education. We have two reasons for 
restricting the analysis to only one level of higher education. First, teacher stud
ies starting in the first year of higher education are only found in higher voca
tional education. At the university level teacher studies start after finishing a 
college degree. Our datasets don't have information on these university studies. 
This means that we exclude the so-called first grade teacher studies67. Second, 
with this subsample we only include those students from the highest type of sec
ondary education (Vwo) who choose for higher vocational education and not for 

First grade teachers have a certificate for teaching in the final years of Havo and Vwo. 
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the highest level namely university education. Therefore, in the structure of the 
model we don't have to correct for the decision on the level of higher education. 
An important difference between the 1982-dataset and the other two datasets is 
that the 1982 dataset consist of students who entered higher vocational educa
tion directly after their final exam. The datasets of 1991 and 1995 also contain 
students who did not come directly from the two highest types of secondary 
education. This concerns students who already followed other types of higher 
education, students from intermediate vocational education (Mbo) or students 
who were out of the educational system during one or more years. 

In the analysis all vocational studies are divided in two groups: teacher studies 
and other studies. The teacher studies consist of studies for teaching in primary 
education (Pabo) and studies for teaching in secondary education (Nlo). In 1982 
and 1991 students in Nlo were drawn from all types of teacher studies in secon
dary education. In the 1995 sample we only have observations on teacher studies 
for Dutch language. Graduates from the highest levels of secondary education 
(Havo, Vwo and Mbo) are entitled to enrol in both types of teacher studies. We 
mainly focus on the decision between teacher studies and other studies but we 
also look at some differences between the two types of teacher studies. 

In choosing the variables for the analysis we follow the empirical literature pre
sented in the foregoing section, which in fact traces back to Beckers classical ex
ample described in the first chapter. Dolton (1989) distinguishes two groups of 
variables: background variables and ability variables. As background variables 
we include gender, age, parental income and education. In the ability-group we 
include the type of secondary education (Vwo, Havo, Mbo), previous higher 
education, whether the student repeated classes in the previous education, the 
scores on the final exam in science subjects, humanities and languages and the 
subjects chosen in secondary education. For the subjects chosen for the final 
exam in secondary education we made three 'package' variables. A science 
package refers to a student who chooses mathematics, science and chemistry or 
biology. A 'package with math' includes mathematics but differs from a science 
package. A 'package without math' doesn't include mathematics. 

Unlike Dolton(1989) and Willis and Rosen (1979) we don't have information on 
realised earnings but on expected earnings. In all three years students were 
asked about the income they expected after finishing their study. In 1995 stu
dents were also asked about the income they expected on top of their career. 
As was already mentioned in Chapter 2, schooling decisions are taken before 
earnings are known, so using realised earnings implicitly imposes severe as
sumptions of ex post unbiasedness of expectations. 
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7.4 The enrolment pattern for teacher studies 

In this section we look at the enrolment pattern for teacher studies in 1982, 1991 
and 1995. For all three years we distinguish three groups: students in teacher 
studies for primary education (Pabo), students in teacher studies for secondary 
education (Nlo) and students in other higher vocational studies (Hbo). Table 7/2 
gives the mean values for the background and ability variables selected in the 
previous section. The column F-test shows whether the mean values for the three 
groups differ statistically significant or not. At the bottom of Table 7/2 the per
centage of students that repeated classes and the scores on the final exams are 
given separately for students from Vwo and Havo. In some cases this separation 
gives very small samples. 

The simple bivariate statistics reveal some typical differences between teacher 
studies and other higher vocational studies. For the background variables we see 
the well known fact that teaching is a female profession. Since 1982 the female 
dominance even seems to increase in teacher studies for primary education. 
There are also differences in age between the three groups but these differences 
are not stable in the three years. The social background, indicated by the income 
or education of the parents, doesn't seem to matter in deciding on enrolling in 
teacher studies. In 1995 teacher studies attract more students with experience in 
higher education. 
For the ability variables we find clear differences between students in teacher 
studies and students in other higher vocational studies in the type of previous 
education and the subjects chosen in the final exam. In all three years teacher 
studies attract less students from the highest type of secondary education (Vwo) 
and less students with a 'science package'. 
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Table 7/2 Differences between Pabo-, Nlo-
tional education 1982-1995 

and other students in higher voca-

1982 1991 1995 

F- F- F-
Hbo Pabo Nlo test Hbo Pabo Nlo test Hbo Pabo Nlo test 

female 48 75 65 * 47 87 63 * 47 84 74 * 
age 18.3 18.0 18.4 « 20.5 19.7 22.4 • 19.2 20.7 21.9 « 
education par (1-5) 2.9 2.8 3.8 n.s. 3.0 2.9 2.8 n.s. 3.0 3.0 3.1 n.s. 

log parents income 8.2 8.3 8.3 n.s. 8.0 8.0 8.0 n.s. 8.2 8.3 8.2 n.s. 

previous high. educ. - - - 19.0 17.0 21.9 n.s. 13.9 20.1 31.6 • 

secondary education (%) 

Havo 52.1 78.7 63.7 * 37.3 71.7 51.3 * 47.5 61.9 64.2 * 
Vwo 47.9 21.3 36.3 * 28.5 8.7 22.2 * 21.6 14.0 14.9 • 
Mbo - - - 30.3 15.2 19.4 * 27.5 18.0 12.2 * 

subjects final exam (%) 

no mathematics 30.4 52.5 62.5 * 18.8 27.7 37.0 * 14.5 28.2 41.5 • 
science 'package' 42.2 8.8 12.5 • 37.1 17.0 20.5 * 32.9 6.1 5.5 * 
'package' with math 23.0 32.5 20.0 n.s. 36.3 51.1 34.2 n.s. 45.4 59.6 48.1 * 

# of observations 723 80 80 793 47 73 1585 230 182 

Hbo Pabo Nlo sign Hbo Pabo Nlo sign Hbo Pabo Nlo sign 

Vwo 

repeated class 27.2 

scores final exam 

science subjects 6.2 

languages 6.8 

humanities 6.7 

# of observations 346 

Havo 

repeated class 50.5 

scores final exam 

science subjects 6.5 

languages 6.7 

humanities 6.7 

# of observations 377 

23.5 34.4 n.s. 33.4 75.0 25.0 

6.0 6.0 n.s. 6.4 6.7 6.6 

6.6 6.5 n.s. 6.6 7.0 6.9 

6.7 6.4 * 6.6 6.3 6.7 

17 29 222 4 16 

42.9 54.0 n.s. 49.3 36.4 62.2 

6.2 6.2 * 6.6 6.2 6.3 

6.7 6.8 n.s. 6.6 6.8 6.8 

6.5 6.7 * 6.6 6.5 6.8 

63 51 290 33 37 

n.s. 34.1 40.6 33.3 n.s. 

n.s. 6.3 6.1 6.4 n.s. 

n.s. 6.7 6.9 6.9 n.s. 

n.s. 6.6 6.7 6.6 n.s. 

341 32 27 

n.s. 44.0 45.0 56.4 

6.6 6.3 6.3 

6.7 6.8 6.9 

n.s. 6.6 6.4 6.3 

763 143 118 

* significant at 5%-level; n.s . n o t significant at 5%-level 

We further analysed the differences by estimating a multinomial logit model 
with three alternatives (Pabo, Nlo and other vocational studies). The results for 
all three years are given in Table 7/3. Presented are the derivatives (the percent
age point change in the probability of choosing this alternative by a one unit 
change in the explanatory variable.) 



Who wants to be a teacher? 99 

Table 7/3 Choosing for teacher studies 1982-1995; multinomial logit analysis 
(ref. group= other vocational studies) 

1982 1991 1995 

Pabo Nlo Pabo Nlo Pabo Nlo 

female 6 .0" 2.2 9 .7" 2.4 1 3 . 5 " 3 .0 " 
age -4.3** 0.4 0.1 0 . 4 " 1.2" 1.1** 
education parents 0.1 0.8 -0.3 -0.7 0.0 0.9 
parental income 3.9* 1.3 0.1 0.6 4.6* -0.9 
previous high. educ. - - -1.1 0.0 1.5 3 . 8 " 

secondary education 

Havo 0.0 0.0 0.0 0.0 0.0 0.0 
Vwo -8.9** -2.7 -9 .6" -2.3 - 8 . 5 " - 6 . 8 " 
Mbo - - -5.6** -6.0** -5 .7" -9.5** 
missing - - -3.6 -1.5 1.4 2.9 

repeated class 1.6 1.4 -2.4 0.4 -1.6 2.6 

scores final exam 

science subjects -1.3 -1.5 -0.5 -0.6 -0.1 -1.4 

languages -2.2 -2.6 2.3* 2.3 -0.2 2 . 8 " 
humanities -1.8 0.0 -1.9 1.1 0.4 - 3 . 1 " 

subjects in final exam 

no mathematics 0.0 0.0 0.0 0.0 0.0 0.0 
science 'package' -13 .7" •14.4" -1.2 - 7 . 5 " -13 .7" -16 .8" 
'package' with math 0.4 -6 .9" 2.2 -4.2 0.6 -4.8** 

unknown 'package' 0.0 -4.3 -3.4 -2.1 -2.4 -9 .4 " 

likelihood ratiotest 132.5 100.1 409.9 

# of observations 873 864 1,913 

** significant at 1%-level; * significant at 5%-level 

The main characteristics of the enrolment pattern in teacher studies are the 
dominance of females, Havo-graduates and students with 'no mathematics' 
packages. These characteristics are especially found in teachers studies for pri
mary education. In this type of teacher studies the female dominance is increas
ing since 1982. How this development should be evaluated is not clear since we 
do not know the relation between gender and teaching quality. Only in 1995 we 
find that women have a higher probability of choosing for teacher studies for 
secondary education. This finding might be explained by the different sampling 
procedure for this group of students in 1995 (see Section 7.3). 
In the nineties older students have a higher probability for enrolling in teachers 
studies, this effect seems to increase. (Below we give a possible explanation for 
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this finding.) Students with higher parental income have a higher probability to 
choose for teacher studies in primary education. 
The dominance in teacher studies of Havo-graduates and students with 'no 
mathematics' packages might indicate that teacher studies recruit more than 
other higher vocational studies from the pool of lower ability students. Between 
1982 and 1995 this pattern is fairly stable. This finding is important for the public 
discussion on the quality of teacher studies which raises questions about the 
quality of students enrolling in teacher studies. But of course we can only specu
late that 'lower ability' is related with 'lower teaching quality'. 
In 1995 we find that students with previous higher education have a higher pro
bability of choosing for teacher studies for secondary education. When teacher 
studies are seen as less demanding than other studies this might be caused by 
the risk aversion described in the previous chapter due to changes in the student 
funding system. Drop outs in other studies might choose for the 'safe option' of 
teacher studies. This could also explain the increase of the age effect in the nine
ties. 

The effects of the scores on the final exam on the probability of choosing for Nlo 
in 1995 is probably related with the different sampling procedure for this group68. 

Our main conclusions on the enrolment pattern are: 
- female students have a higher probability to choose for teacher studies for 

primary education; 
- graduates from Vwo and Mbo have a lower probability of choosing for 

teacher studies; 
- students with a 'no mathematics' package have a higher probability of choos

ing for teacher studies. 

7.5 The expected returns from teaching 

The introduction of this chapter gives an outline of the labour market develop
ments of Dutch teachers. In this section we analyse the relation between the ex
pected returns from teaching and the enrolment pattern for the samples from 
three years. 

Earnings and choosing for teaching studies 
The model used by Dolton (1989) includes both starting earnings and earnings 
growth. As we don't have information on earnings growth we estimate Doltons 
model including only starting earnings. Another difference mentioned earlier is 
that we use expected earnings instead of realised earnings. 
The model has been estimated for all three years. Moreover, in 1995 we also es
timated the model with the expected earnings on top of the career. Table 7/4 

In 1995 the sample was restricted to teacher studies for Dutch language. In 1982 and 1991 the 
sample was drawn from all teacher studies. 
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gives the estimation results for the reduced form of the probit model for choos
ing for teacher studies and the structural earnings equations for 1995, this in
cludes expected starting earnings and expected earnings at the top of the career. 
We do not present the results for 1982 and 1991 because they are very much in 
line with the results for the expected starting earnings in 1995. 

Table 7/4 Reduced form probit model for choosing for teacher studies and 
structural earnings equations for students in 1995 

choice equa

t ion 

(log) starting salary 

other 

teachers vocat ional 

(log) top salary 

other 

teachers voca t iona l 

coeff. t-val. coeff. t-val. coeff. t-val. coeff. t-val. coeff. t-val. 

in tercept -3.54 -3 .82" 7.52 20.20** 7.26 35.79" 7.68 19.04** 7.34 2 8 . 1 7 " 

female 0.58 6 . 9 2 " -0.04 -0.77 -0.11 -4.84** -0.18 -3.37** -0.28 -9.82** 

age 0.07 5 . 7 8 " 

educa t i on pa ren t s 0.02 0.57 -0.01 -0.76 -0.01 -0.65 0.02 1.23 0.02 1.96* 

pa ren t a l i ncome 0.13 1.42 0.07 1.99* 0.07 3 . 6 7 " 0.10 2.48* 0.12 5.08** 

r epea ted class 0.05 0.65 -0.03 -0.96 -0.01 -0.49 0.01 0.31 0.01 0.61 

p r e v i o u s s e c o n d . « :duc. 

H a v o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

M b o -0.50 -4 .90" 0.12 3.00** -0.02 -0.96 0.07 1.50 -0.04 -1.70 

V w o -0.52 -5 .12" 0.11 2.23* 0.03 1.29 0.11 2.37* 0.09 3.34** 

miss ing 0.22 1.10 -0.02 -0.29 -0.01 -0.15 -0.11 -1.50 -0.07 -1.21 

p r e v . h ighe r educ . 0.24 2 .40" -0.01 -0.32 -0.03 -1.12 -0.05 -1.20 -0.04 -1.48 

scores final exam 

science subjects -0.05 -1.13 -0.05 -1.95 0.01 0.61 0.01 0.35 0.00 0.09 

h u m a n i t i e s -0.09 -1.70* 0.04 1.68 0.00 0.34 -0.01 -0.58 0.02 1.19 

l a n g u a g e s 0.08 1.43 -0.02 -0.62 0.01 0.81 0.00 0.09 0.05 3 . 2 4 " 

sub jec t s in final exam 

w i t h o u t m a t h e 

mat ics 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

science ' p a c k a g e ' -1.05 -7 .80" 0.08 0.93 -0.09 -1.19 

' p a c k a g e ' w i t h 

m a t h -0.17 -1.93* -0.03 -0.86 -0.04 -2.42* -0.08 -2.33* 0.01 0.31 

u n k n o w n 

' p a c k a g e ' -0.43 -2.34** 0.05 1.12 -0.01 -0.43 -0.11 -1.41 -0.10 -2.76** 

select ion-bias 0.15 2.20* 0.01 0.34 0.09 1.39 0.03 0.99 

R-square 0.07 0.05 0.12 0.19 

F-value 1.6 5 . 4 " 2 . 9 " 21.5* 

# of obse rva t ions 1,913 333 1,334 331 1,338 

significant at 5%-level; ** significant at 1%-level 
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In the previous section we already discussed the estimation results for the re
duced form probit for choosing between teacher studies and other vocational 
studies. 
The effects in the models on the top salaries are more pronounced than in the 
models on starting earnings. Differences in earnings capacity seem to be per
ceived as needing some time to mature fully. The main effects are that female 
students expect lower wages, students with higher parental income expect 
higher wages and Vwo-graduates expect higher wages. The difference in ex
pected wages between male and female students is smaller in teaching studies, 
which could be part of an explanation for the dominance of female students in 
teacher studies. We don't find that students who excel in science subjects or with 
a science orientation (a science package) expect higher top salaries. 
The results for the starting earnings, are rather poor as can be seen by the fit of 
the models'*. For the teacher earnings equations this might be related with the 
wage rigidity in teaching. We find a significant effect of selection bias on the ex
pected starting earnings in teaching. Students with a higher probability of en
rolling in teacher studies expect higher starting earnings. 

With the structural earnings equations we can predict expected earnings for stu
dents in teacher studies had they chosen for a another study in higher vocational 
education and vice versa. We used the equations on the top salaries because of 
the better fit. In Table 7/5 the results are given for the top salaries in 1995. 

Table 7/5 Expected earnings with different studies in 1995 (guilders per 
month) 

top salaries 1995 teacher earnings non-teacher earnings earnings differential 

non-teacher students 3,330 4,190 860 

teacher students 3,330 3,940 610 

Both groups of students expect to earn more with non-teaching studies than with 
teaching studies. For students in teaching studies this means that they expect to 
earn more in other studies and therefore their decision was not solely based on 
financial earnings. It is remarkable that both groups of students expect the same 
wages in teaching. This might be another illustration of the wage rigidity in 
teaching. Students in teacher studies have lower expectations about their earn
ings capacity with non-teacher studies than students in non-teaching studies. 
Our results differ from Doltons findings (and also those of Willis and Rosen) in 
that the students decision is not based on absolute advantage in financial earn
ings. 

For students in other higher vocational studies we left out the variable 'science package' be
cause of the high correlation with the sample selection term (R=-7). Both variables had no sig
nificant effect on expected earnings. 
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The last step of Doltons analysis is the inclusion of the earnings differential in the 
model for choosing a teacher study. On technical grounds we cannot include all 
the variables from the previous analysis next to the earnings differential. We ex
cluded the variables on the subjects in the final exam and the scores on the final 
exam. Because of the dominant effect of 'having a science package' on choosing 
for teacher studies it can be argued that the decision on the subjects in the final 
exam and the decision on teacher studies or other studies are different manifesta
tions of the same decision-making process. In that case the subjects in the final 
exam cannot be treated as exogenous variables. Table 7/6 gives the effect for the 
expected differential in top salaries. 

Table 7/6 The effect of the predicted earnings differential on choosing a 
teacher study 

top salaries parameter st. error 

1995 -2.94 0.59** 

We find the effect predicted by economic theory. An increase of the expected 
earnings differential between other vocational studies and teacher studies lowers 
the probability of choosing for a teacher study. This effect is based on a smaller 
expected earnings gap by teacher students than by non-teacher students. If we 
only include the expected earnings differential in the choice equation (excluding 
all the other variables) the effect increases (-3.43 (0.33)). 
This finding also means that a relative increase of teacher salaries (a decrease of 
the earnings differential) makes teacher studies more attractive. In other words, 
money matters in attracting more teachers. 

Do expected returns from teaching reflect real labour market developments? 
Did students recognise the changes in starting salaries for teachers as described 
in Section 7.1 and did these changes influence their decisions? For answering 
these questions we look at the changes in the expected starting earnings between 
1991 and 1995. Table 7/7 gives the expected starting earnings (and standard er
rors) for students in teacher studies for primary education and for students in 
other vocational studies in 1991 and 19957". 

Table 7/7 Expected starting earnings for students in higher vocational educa
tion and students in teacher studies for primary education 

higher vocational teachers in primary education 

1991 2,490(720) 1,890(270) 

1995 2,400(710) 2,170(510)  

means and (in brackets) standard deviations 

Students in teacher studies for secondary education (Nlo) have been left out because of differ
ences in sampling procedures in 1991 and in 1995. 



104 Chapter 7 

The expected starting earnings for students in teacher studies for primary educa
tion increase with nearly 300 guilders (15%). For students in other higher voca
tional studies we find a decrease in earnings expectations. It seems plausible that 
the divergent development of expectations for teacher salaries is related with the 
increases in starting earnings for teachers on the labour market. But we may also 
conclude that students did not fully recognise what was happening with the 
teacher salaries on the labour market since students expectations lie far below 
the real starting salaries". This might implicate that the significant changes in 
starting salaries for teachers have not adequately been communicated. 

How competitive are starting earnings for teachers? 
By comparing the expected starting earnings in other higher vocational studies 
with the real starting earnings for teachers we can evaluate the competitiveness 
of starting earnings for teachers. Table 7/8 gives for each type of higher educa
tion the percentage of total students with expected earnings not higher than the 
realised starting earnings for teachers in 1995 and in 199772. For example, nearly 
75% of all students in economics expect lower starting earnings with economics 
than the real starting earnings in teaching in 1997. 

Table 7/8 Expected earnings for non-teacher students compared to real start
ing earnings for teachers (% of students with expectations not higher 
than real starting earnings in 1995 and 1997) 

type of study %< 1995 level %< 1997 level # observations 

economics 

medical 

cultural 

nature 

agricultural 

education 

social 

technical 

Starting earnings for teachers seem to be very competitive. As these students do 
not enter the labour market before 1998 the most realistic comparison is the 1997-
level. More than 75 percent of students in other studies expect lower starting 
earnings which seems to indicate that enrolment in teacher studies is not ham
pered by low levels of starting earnings. 

61.8 74.9 251 

82.0 89.3 205 

74.5 83.9 286 

62.7 75.3 150 

54.5 66.3 101 

78.1 88.0 192 

70.5 81.8 220 

50.0 63.0 332 

Net starting earnings in 1995 and in 1997 were approximately 2530 and 2780 guilders. 
See the previous footnote. 
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Gains from improving communication on starting earnings for teachers 
We assume that better communication on teacher salaries will increase the ex
pectations on starting earnings for teachers to the level of real starting earnings. 
The gains from this improvement can be explored with the estimation results of 
our model in Table 7/6. Including the real starting earnings instead of the ex
pected starting earnings gives us a prediction of the enrolment in teacher studies. 
The difference between the predicted enrolment and the actual enrolment can be 
seen as the gains from better communication. In fact we also assume that stu
dents in non teacher studies have the same misconception of teacher earnings as 
teacher students. In Table 7/9 the actual enrolment level and two predictions 
have been given. 

Table 7/9 Predicted enrolment in teacher studies with real starting earnings 

enrolment in teacher studies 

actual level 20% 

real starting earnings 1995 36% 

real starting earnings 1997 44% 

Using the real starting earnings for 1995 and 1997 leads to a substantial increase 
in the enrolment in teacher studies. However, some caution is needed in inter
preting this result. The predictions are based on the estimation results of the 
model on starting earnings in Table 7/4. Of course, these predictions suffer from 
the poor fit of these models (probably due to the wage rigidity in teaching) and 
the predicted huge increases might be unrealistic. Nevertheless, we think there is 
a potential for an increase of enrolment in teacher studies by improving the 
communication on teacher studies. 

7.6 Conclusions 

We summarise the main results from the empirical analysis by answering the 
two questions from the introduction. 

1. Who wants to be a teacher and does the recruitment pattern change between 
1982 and 1995? 

Students enrolling from Havo and students with a 'no mathematics' package 
have a higher probability of choosing for both teacher studies for primary and 
secondary education. This indicates that teacher studies recruit more than 
other studies in higher vocational education from the pool of lower ability 
students. This pattern is fairly stable between 1982 and 1995. 
Teacher studies for primary education are dominated by female students. 
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2. Do the labour market developments, especially changes in salaries, for the 
educational profession translate into the educational decisions of Dutch stu
dents? 

Yes, the decision on enrolling in teacher studies is sensitive to changes in the 
salary structure. We found that the earnings differential between teaching and 
non teaching matters in the decision on choosing for teacher studies. An in
crease in top salaries for teachers would increase the probability of choosing 
for teaching. Students in teacher studies expect lower wages on top of their 
careers than students in other studies. Moreover, teacher students expect to 
earn more with non-teacher studies than with teacher studies. This clearly in
dicates that money is just part of the story in choosing for teaching. 

The expected starting earnings for students in teacher studies for primary 
education increased between 1991 and 1995. This is in line with real labour 
market developments in the nineties. However, the expected starting salaries 
by teacher students lie far below the real starting salaries. The real starting 
earnings for teachers seem to be very competitive. Most students in other 
studies expect lower starting earnings with the study they have chosen than 
the real starting earnings for teachers. 
An adequate communication of the real salary structure could attract many 
new students. We simulated the effect of improving the communication on 
teacher salaries by predicting the enrolment in teacher studies with the real 
starting earnings in stead of the expected starting earnings. The results indi
cate an increase of enrolment in teacher studies. 



Part C Consequences 
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8 Drop out as an economic decision 

8.1 Introduction 

Recurring issues on the agenda of higher education policy in many countries are 
the high dropout rates and the spells of time students need for completing a 
study in higher education. The policy attention is explained by the high social 
and individual costs of these phenomena. In recent years the Dutch higher edu
cation system has seen the introduction of policy measures aimed at reducing 
drop out rates and shortening the period students stay in higher education. For 
instance, a special fund has been introduced for improving the supply side of the 
educational system, that means clearing unnecessary obstacles in educational 
programmes and increasing personal support for students. Furthermore, grants 
for students have been made dependent on the educational progress of the stu
dent (the number of courses completed during a college year) and reduced in 
duration from six years to four years. 

Traditionally, educational decisions and performance have been studied by psy
chologists, sociologists and organisational scientists. Each field has his own theo
ries, models and analytic methods in approaching specific questions. In the last 
decades a huge literature has grown on the dropout problem. The synthesising 
theory of Tinto (1975, 1987) seems to be the leading theory in this field. In this 
theory drop out depends on the integration of students in the social and aca
demic domain of the study. The integration of the individual student depends on 
the interaction with peers and teaching staff and is influenced by the educational 
performance and intellectual development. 
Surprisingly, in this literature contributions from economists are rare. Although 
schooling decisions are extensively studied by economists, the decision to drop 
out has seldom been modelled and analysed. However, some work has been 
done. This chapter elaborates on the previous economic work on the dropout 
problem. First in Section 8.2 the economic model of drop out proposed by 
Oosterbeek (1992) is described. Section 8.3 describes the data. In Section 8.4 the 
empirical analysis of Oosterbeek is replicated on the new dataset. Section 8.5 
gives two modifications of the original empirical work. In Section 8.6 our main 
findings are compared with the previous work. Finally, Section 8.7 summarises 
the main findings and evaluates the contribution of the economic model on drop 
out. 



110 Chapter 8 

8.2 An economic model of drop out 

In Oosterbeek (1992) an economic model of drop out has been developed". The 
key notion of the model is that drop out is a schooling decision. At several mo
ments during the study a student faces the decision to continue studying or to 
drop out. The decision depends on the utility values the student attaches to each 
option. For dropping out the value is assumed to be given; this value is treated 
as an outside option. The expected value of continuing in higher education is 
endogenous and depends on the amount of effort the student devotes to educa
tional activities. A student has to decide how to spend her time: on studying or 
on leisure (or other activities). Spending more time on studying has two effects: a 
direct and an indirect effect. The direct effect of effort on utility is negative: the 
student prefers leisure to studying. The indirect effect is positive: more effort 
increases the subjective probability of passing the final test and collecting the 
extra income associated with graduation. So, a student has to decide how much 
effort she wants to devote to educational activities. How much leisure does she 
want to trade for the positive effect of increasing the probability of success (the 
higher probability of getting the positive returns of graduation)? Oosterbeek 
(1992) formalises these main ideas and elaborates several versions of the model. 
Here we give the main elements of the model. 

The model has a sequential structure. A study in higher education has a standard 
duration of n periods for obtaining a degree. At the end of the n-th period there 
is a final test. The student either passes or fails this test. During periods 1, 2, ...., 
n-1 the student has to overcome several tests. The results for these tests give in
formation which the student might use to adjust the subjective probability she 
attaches to passing the final test. Between each two periods t and t+1 a student 
has the opportunity to drop out. Dropping out during a period is assumed to be 
impossible. 
We use the following notation: 
N, net present value of life time earnings for dropping out at the end of pe

riod t; 
P, subjective probability of passing the final test evaluated at the end of pe

riod t (probability to graduate); 
[ƒ,' utility level associated with completing the study evaluated at the end of 

period t; 
U'l utility level of failing the final test evaluated at the end of period t; 
Et amount of educational effort during period t. 

At the end of period n-1 the student decides on continuing or dropping out. The 
decision problem can be formalised with the following decision rule: 

Other references for economic work on drop-out are: Blakemore&Low (1984), Hartog, 
Pfann&Ridder (1989), Venti & Wise (1983), Löfgren&Ohlsson (1999). 
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moiN^iP^UUHl-KJUD (8-1) 

The left term is simply the utility of dropping out, the right term represents the 
utility of continuing. The latter depends on the subjective probability of passing 
the final test (P„4). The utility functions are assumed to have an additive form: 

U:_,=ßN--C + v(En)i=c,d (8.2) 

where Nc and Nd are the net present values at the end of period n of lifetime 
earnings in case of passing or failing the final test, ß is the individual discount 
rate (0</? = (l + r)_1 < 1), C the direct costs of studying per period. The function 
v( ) gives a pecuniary value to educational effort, with 5v/8En< 0 and ô2v/8E2

n < 
0; which means that effort requires a pecuniary compensation and an extra unit 
of effort requires more compensation the higher the level of effort. 
The subjective probability to graduate is assumed to be dependent on effort in 
the next period conditional on the subjective probability the student attaches to 
passing the final test at the beginning of the first period (Pp) and educational 
production (Xnl) until the end of period n-1 (the grades obtained in the previous 
periods). 

P„_, = p(En\P" ,Xn_x) (8.3) 

where dp I dEn > 0 , d1 p IdE] <0; effort increases the probability to pass the final 
test but returns to effort are decreasing. Ability effects are assumed to be in
cluded in Pp. In choosing between continuing and dropping out a student de
cides on the optimal level of effort in period n. This optimum comes from the 
trade-off between leisure and an increase of the probability to graduate and is 
determined by maximising the second argument in equation 8.1 with respect to 
En. 

(*„_, / dEn )(£/„% -Ut^ + dvl dEn = 0 (8.4) 

The first term on the left side represents the marginal revenue of an extra unit of 
effort which is the increase in probability of graduation multiplied by the in
crease in utility associated with graduation. The second term on the left side rep
resents the marginal costs of an extra unit of effort which is the pecuniary com
pensation for an extra unit of effort. The optimal level of effort is reached as 
marginal revenues (first term) are equal to marginal costs (second term). 

Moving one period backward gives some extensions to the model. The decision 
problem at the end of period n-2 includes the following equations: 

max(7V„.2;^„_, - C + v ^ ) ; P„_2t/;_2 + (1 - Pn.2)U
d

n_2 (8.5) 

with 
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U'n_2=ß2Ni-C-ßC + V(En_l,En)i=c,d (8.6) 

Pn_2=p(En,En_\p\Xn_2) (8.7) 

Equation 8.5 shows that at the end of period n-2 there are three options to choose 
from: stopping at the end of period n-2, stopping at the end of period n-1, and 
going for the final test. By assuming that drop outs receive no net returns from 
time spend in education the second term is eliminated 
(Nn_2 >ßNn_{ -C+v(£•„_,))• Compared to equation 8.2 equation 8.6 has an addi
tional cost term and an extra discounting period for N' and the function v( ) now 
depends on effort for two periods. Equation 8.7 differs from 8.3 by the addition 
of the extra effort term as an explanatory variable and the fact that grades ob
tained moved one period backward (Xn_2). 
Before deciding whether to continue or not, the student has to decide which level 
of future educational effort is optimal. Future educational effort now consists of 
components for the two periods n-1 and n. It is assumed that the student decides 
on average future effort. Also, the assumption is made that 
(iV„_2 >ßNn_l - C + v(£B_!))for all t<n-2. With these assumptions the general 
case of the model can be deduced. 

At the end of period t the decision problem is: 

max (TV, ;Pr£/;'+(1-ƒ>,)£ƒƒ) (8.8) 

with 

n 

U' = ßn-'Ni-Y,ßi~'+lC + v((n-t)E);i=c,d (8.9) 
r+i 

P,=p((n-t)E\p",Xt) (8.10) 

with X, is the grades received up to the end of period t. This is by assumption 
generated by a random educational production function in which student's abil
ity A and educational effort up to period t (E~)determine the non-random part. 

X,=X(A,E;) + X; (8.11) 

where x(.) is the non-random educational production function and X* the sto
chastic part of the educational production. The stochastic term of the production 
function might be looked at as a component from which the student learns about 
his academic ability which could show that A is an imperfect indicator of aca
demic ability. 

The maximum value of the utility level for the option of continuing in equation 
(8.8) is determined by the value of E that solves the first order condition: 
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(dP, I dE)ß"-'(N' - NJ) + öv18E = 0 (8.12) 

Again the optimal level of effort is reached if marginal revenues (first term) and 
marginal costs (second term) are equal. The comparative static results of this 
model are worked out in Oosterbeek (1992, p. 61-63). 

Dropping out depends on the values of the options in equation (8.8). We define I, 
as the value of dropping out at the end of period t minus the expected utility of 
continuing. Following the practice in probabilistic choice models, we might treat 
It as an unobserved, latent variable with an associated index variable f which is 
equal to 1 if It>0 (the net value of dropping out is positive), and 0 otherwise. 
Changes of I, might now be regarded as changes of the probability that the stu
dent will drop out at the end of period t. The signs of the effect of changes of the 
exogenous variables on the net value of dropping out can be derived from: 

I, = N,- {/?""'Nd - C(] -ß"-'+l)l{\-ß) + v{{n-t)E) + 
I 1 \ , ( 8 - 1 3 ) 

p((«-?)£|P",XJ^'^'CTV'-/V'')} 

The effects of the exogenous variables on the two dependent variables E( and I, 
can be derived by differentiation of (8.12) and (8.13). The results, derived by 
Oosterbeek (1992) are given in Table 8/1. 

Table 8/1 Comparative statics of the model 

N, 0 + 

Nc + 

Nd 

ß + 
C 0 + 

n-t ? + 

A 

F 

Xs 

- = the effect is negative; + = the effect is positive; 0 = no effect; 

? = the effect is ambiguous; * = if Ö2P ISE5K < 0; ** = if S2 P I SESPP < 0 

Estimation of the model 
Oosterbeek (1992) shows that the theoretical model can be converted into a 
model which can be estimated using individual data. 
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The reduced form model 
In reduced form the model consists of two equations: the effort function (8.12) 
and the dropout function (8.13). The effort function contains an implicit function 
for the optimal amount of effort; equation (8.14) can be seen as a valid explicit 
approximation: 

E. =Yicc + ui (8.14) 

where E, is the amount of effort of individual i, Y, is a vector with the values of 
the exogenous variables for individual i, a is the associated parameter vector, 
assumed to be identical for all observations, and U; is the individual's distur
bance term. The reduced form expression for the drop out function follows after 
substitution of (8.14) into (8.13): 

Il.=Wj + ei (8.15) 

where Iti is the net value of dropping out at time t for individual i, the vector Wj 
captures the elements of Yt along with Nti and Q (i's values for Nt and C), y is a 
vector of parameters, and ei is individual i's disturbance term. For the distur
bance terms u, and e( we assume a joint normal distribution with zero means and 
covariance terms o^o] and oue. 

The dependent variable in equation (8.15) is a latent variable, and therefore 
never observed. What we do observe, however is the dichotomous realisation. 
ƒ,* = 1 if Itl>0, ƒ* =0 otherwise. Up to a multiplicative constant (I/o,), the pa
rameters of this equation can be estimated, using ML probit. Observation of the 
dependent variable in equation (8.14) is conditional on the realisation of /*. If 
someone decides to dropout (ƒ* = 1) then educational effort in the next period 
(Et+li) is not observed. Correcting for the implied self-selectivity bias is possible 
by using the two stage method described by Maddala (1983). 

The model is estimated for the decision to drop out at the end of the first year. 
Educational effort in the second year is estimated with the two stage method to 
correct for self-selectivity bias by drop out at the end of the first year. 

The structural model 
For estimating the structural form of the decision function we first estimate the 
educational production function for the first year. This gives us the predicted 
educational production (X,-X5) and the disturbance term (Xb). Both terms are 
supposed to influence the subjective probability to graduate (see (8.3)). Moreo
ver, the prior probability and the predicted educational effort for the second year 
(Ê2) enter this equation. As the subjective probability to graduate has the logical 
boundaries 0 and 100 we applied a log-odds transformation on the probabilities. 
The structural dropout decision (8.13) is influenced by the predicted probability 
to graduate for the second year and the predicted educational effort during the 
second year. The expected sign of the effort term is negative since we also in-
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elude the subjective probability to graduate. We therefore assume that students 
given their subjective probability to graduate dislike to spend time on education. 

8.3 Description of the data 

The drop out phenomena in Dutch higher education will be analysed on data 
from the longitudinal research project 'Verder Studeren' (Continuing in Educa
tion), for detailed information see Chapter 2. In this project several thousands of 
students were followed on their way through the higher education system. To 
avoid sample selection bias we only selected the first year students in university 
and in higher vocational education. We analyse data about the first and second 
year in higher education. At the university level we can use data from 717 stu
dents, at the higher vocational level from 652 students. The number of drop outs 
in later years is very small therefore we refrain from analysing drop out in these 
years. 

The dependent variables in the reduced form of the model are the amount of 
educational effort and whether the student continues or drops out, each meas
ured at the beginning of the first, second and third year. Effort will be measured 
as the amount of time spent on educational activities. Obviously effort also de
pends on the intensity one works per unit of time. Since we have no adequate 
information with respect to intensity we use the amount of time. At the begin
ning of the second and third year the educational positions of the students were 
asked. Students who do not study in the same educational sector as in the first 
year are defined as dropouts. So this includes students who switched to another 
type of study and those who left the higher education system. Table 8/2 gives 
the number of dropouts on both educational levels after one and two years. 

Table 8/2 Drop out in higher education in the first and second year. 

university education higher vocational education 

'91-'92 '92-'93 '91-'92 '92-'93 

number of drop outs 111 

drop out rate 15.5 

31 

5.7 

103 

15.4 

22 

4.3 

The explanatory variables used in the empirical analysis are directly related to 
the theoretical variables. Theoretically the net present value of lifetime earnings 
for graduation or drop out consist of three components: starting salary, annual 
growth rate of income and discount rate. In the survey students were asked 
which salary they expected in case of immediate entering of the labour market 
(after drop out) and after graduation. More precisely, the starting income in case 
of drop out was asked and the increase of income after graduation (relative to 
the drop out income) was asked. We do not try to construct life time earnings by 
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assumptions about annual growth rates, because this is mere speculation, but use 
the two mentioned variables. For the discount rate we follow the common prac
tice in micro-economics of using indicators of social background. We use two 
indicators: 

parents income; measured on a twelve point income scale for father 
and mother; 

parents education; measured as the highest level of education of one of 
the parents using a five point scale. 

Furthermore, we also use indicators of non-pecuniary benefits of studying. Sev
eral questions were asked about the student's motivation. From these questions 
we constructed two variables. The first variable 'extrinsic motivation' is a 
weighed average of the scores on questions about the importance of labour mar
ket perspectives. The second measure 'intrinsic motivation' is based on the an
swers to questions relating to interest in the content of the study (see Chapter 6). 
In each survey the students were asked what they think their probability to 
graduate is. Two variables measure the student's degree of information about 
higher education74: 

whether the student has siblings who already attended higher education; 
whether the student already attended higher education. 

The ability of the student is measured with the following variables (on results in 
secondary or primary education): 

average marks for the final test for science related subjects; 
average marks for the final test for languages; 
average marks for the final test for humanities subjects; 
the number of times the student repeated a class; 
the school advice of the teacher at the end of primary school; 
the previous type of secondary education. 

We include different ability variables for the two levels of higher education be
cause of differences in the right to enrol from the previous education. Only stu
dents from the highest level of secondary education are allowed to enrol in uni
versity. Students from three types of secondary education may enrol in higher 
vocational education. The educational production is measured as the share of the 
year program the student has finished. This is measured in each survey. Because 
the students in our sample are divided over all sectors of higher education we 
also included dummies for the educational sector. The connection between the 
'theoretical' and 'empirical' variables is given in Table 8/3. 

The information variables are not explicitly included in the theoretical model. In the empirical 
analysis they are used as control variables. 
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Table 8/3 Relation between 'theoretical' and 'empirical' variables 

Nc, N" -> wc, wd 

ß -^ parents income, parents education 

pp _^ pp 

A —> grades for science, h u m a n i t i e s , l anguages , class 
repet i t ion, school advice , t y p e of s econda ry educa t i on 

Xs -> Xs 

E -» Ê, 

C a n d n- t a s s u m e d to b e cons tan t for all observa t ions 

add i t iona l empi r i ca l var iables : intr insic a n d extrinsic mo t iva t i on (non p e c u n i a r y mot ives ) ; o w n 

h is to ry in h ighe r educa t ion , sibs w i t h h igher educa t ion ( informat ion channels ) . 

In Table 8/4 the descriptive statistics of the variables that will be used in the em
pirical analysis are given for the two levels of education, separately for dropouts 
and persisters. A first glance reveals some interesting differences: 

persisters have higher financial expectations, but the differences seem small; 
dropouts clearly have lower subjective probabilities to graduate; 
persisters seem to be more able especially in science related subjects; 
persisters in higher vocational education more often come from the highest 
type of secondary education (Vwo); 
persisters have a much higher educational production; 
it seems that background variables don't matter; 
persisters seem to have higher intrinsic and extrinsic motivation; 
there are large difference in drop out between educational sectors. 

Moreover we find some remarkable differences in effort: 
the educational effort of dropouts is significantly lower in both years; 
the educational effort in the second year is much lower than in the first year. 

Further investigation of the effort in the first and second year reveals that the 
difference is not a composition effect but is found for all students including the 
most successful students in the first year (students who finished more than 87.5% 
of the first year program75). 

In the first year in university they worked on average 33.9 hours, in the second year 30.3 hours. 

In higher vocational education the respective hours are 38.6 and 33.6. 
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Table 8/4 Descriptive statistics of data (means and standard deviations) 

univers i ty educa t ion 

pers is ters 

h ighe r vocat ional 

d r o p o u t s pers i s d r o p o u t s 

educa t ion 

pers is ters 

h ighe r vocat ional 

d r o p o u t s pers i s ters 

m e a n st. dev. m e a n st. dev. m e a n St. dev. m e a n st. dev. 

w' (hfl) 1,780 450 1,780 450 1,760 420 1,820 400 
w'-w, (hfl) 1,080 480 1,190 440 800 370 850 380 
subjective probabili t ies 

P" (%) (at the start of year 1) 65.7 28.6 80.1 15.6 64.5 29.5 79.5 15.5 
P1 (at the end of year 1) 79.9 26.1 88.3 13.1 78.8 22.7 87.9 13.3 
educational effort (hours/week) 

during first year 29.9 12.4 33.9 11.2 35.5 12.2 38.4 11.3 
during second year 26.8 11.2 29.8 10.7 30.7 8.9 33.5 9.9 
ability variables 

science (0-10) / average grade 6.4 0.8 6.8 0.9 6.6 0.5 6.7 0.5 
humanities(O-lO) / Havo (%) 6.6 0.7 7.0 0.8 56.1 49.2 38.8 48.6 
languages (0-10) / Vwo (%) 6.8 0.7 7.0 0.7 14.3 34.2 30.6 45.9 
class repetition (%) 37.8 48.6 24.9 43.2 48.6 50.2 39.6 48.8 
school advice (1-7) 5.7 1.3 5.9 1.3 4.5 1.7 4.7 1.6 
educational production /year 

first year (%) 40.5 34.2 84.0 24.2 60.5 37.1 84.6 25.0 
second year (%) 63.4 31.6 77.3 23.2 61.3 27.9. 86.2 20.8 
background variables 

sex (female=l) 45.4 50.0 49.1 50.0 52.3 50.2 51.4 50 
age 19.6 2.1 19.2 2.4 19.1 1.4 19.3 2.0 
parents income (hfl) 4,790 2,190 4,830 2,240 4,240 2,160 3,810 1,750 
parents education (1-5) 3.3 1.1 3.5 1.2 3.0 1.1 3.0 1.0 
motivation variables 

intrinsic motivation 8.2 1.9 8.8 1.4 8.3 1.9 8.8 1.4 
extrinsic motivation 5.4 2.2 5.6 1.9 5.9 1.9 6.3 1.6 
information variables 

sibling in higher education 38.8 48.7 44.2 49.4 42.2 49.2 38.8 48.4 
history in h.e. 23.4 42.2 22.4 41.3 15.6 35.1 17.1 37.2 
educational sector 

social 10.5 30.7 12.5 33.2 11.7 32.3 12.2 32.8 
economic 18.2 38.7 14.8 35.5 18.9 39.3 18.9 39.2 
medical 5.6 23.1 11.7 32.1 6.3 24.4 11.3 31.7 
agricultural 3.5 18.4 15.7 36.4 13.5 34.3 15.3 36.1 
natural science 7.7 26.7 11.3 31.7 12.6 33.3 11.8 32.3 
law/education 13.3 34.1 10.6 30.8 17.1 37.8 10.5 30.7 
culture/language 23.1 42.3 10.5 30.6 13.5 34.3 7.2 25.9 
technical 18.2 38.7 12.7 33.3 6.3 24.4 12.4 33.0 
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First year and second year drop out 
We also looked at differences between students who dropped out in the first 
year and students who dropped out in the second year. Table 8/5 gives the dif
ferences which are statistically significant at the 10-% level. 

Table 8/5 Differences between drop out in the first and second year (significant 
at 10%-level) 

university education higher vocational 

first year second . year first year second year 

mean st. dev. mean st. dev. mean st. dev. mean st. dev. 

age (at the start of the study) 19.4 1.6 20.3 3.5 18.9 1.4 19.5 1.5 

parents education (1-5) 3.4 1.1 3.0 1.0 

parents income (hfl) 4,450 2,880 3,640 1,790 

average score science 6.3 0.9 6.7 0.8 

class repetition (%) 42.7 49.7 68.2 47.6 

history in higher education (%) 20.2 40.0 36.7 49.0 

extrinsic motivation 5.7 2.0 6.4 1.7 

subjective probability to 62.0 29.9 77.9 19.1 62.9 32.1 79.5 12.3 
graduate 

# observations 111 30 103 22 

For both university and higher vocational education we find that second year 
drop outs are older and have a much higher subjective probability to graduate at 
the start of the study. Moreover, first year drop outs in university have a higher 
social background, a lower score in science and less often previous experience in 
higher education. In higher vocational education second year drop outs more 
often repeated classes and have a higher extrinsic motivation. 

This might implicate that second year drop outs try longer to be successful be
cause they value their chances higher and might think that this is their last pos
sibility to get a higher education certificate. 

8.4 Empirical results 

In this section we first estimate the reduced form model of the simultaneous 
choices of educational effort and dropping out. Next we try to estimate the struc
tural form of the model. 
Table 8/6 displays the estimation results for the dropout decisions, in Table 8/7 
the estimation results of the effort functions have been given. We give the results 
for both levels of education separately. 

The estimation of the reduced form of the drop out equations gives the following 
results: 
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for both levels of education, students with a higher subjective probability to 
graduate are less likely to drop out, this effect is predicted by the theoretical 
model; 
university students who expect a higher increase of salary after graduation 
are less likely to dropout, this is also the theoretically predicted effect; 
students with higher ability have a lower chance of dropping out; at the uni
versity level this is indicated by grades in science and humanities subjects, at 
the higher vocational level this is indicated by a certificate of the highest type 
of secondary education; 
university students in economic and technical studies have, other things be
ing equal, higher chances of drop out. 

Table 8/6 Probability to dropout; probit analysis (l=drop out; 0=persisting) 

variable university higher vocational 

coefficient st. error coefficient st. error 
intercept 4.74 2.54 0.84 2.49 
w' (hfl) -0.09 0.26 -0.20 0.26 
wc-w, (hfl) -0.24 0.08** 0.02 0.08 
parents education (1-5) 0.04 0.06 0.05 0.07 
parents income (hfl) 0.29 0.15 0.18 0.14 

average score languages/ total exam -0.07 0.10 -0.03 0.13 
average score science/ Havo-certificate -0.23 0.08** -0.00 0.17 
average score humanities/ Vwo-certificate -0.34 0.11** -0.47 0.22* 
school advice (1-7) -0.03 0.05 0.06 0.05 
class repetition 0.15 0.14 -0.02 0.13 

siblings in higher education -0.15 0.13 -0.00 0.14 
history in higher education -0.09 0.17 0.04 0.19 
extrinsic motivation -0.02 0.03 -0.02 0.04 
intrinsic motivation -0.06 0.04 -0.10 0.04* 
type of education (reference=social) 
economic 0.58 0.26* 0.09 0.25 
medical 0.08 0.31 -0.01 0.29 
agricultural -0.06 0.30 -0.08 0.27 
natural science 0.28 0.29 0.12 0.27 
law/ education 0.12 0.27 0.49 0.25 
technical 0.80 0.26* -0.08 0.29 
language / cultural 0.37 0.25 0.44 0.27 

P" (subjective prob, to graduate) -0.02 0.00** -0.02 0.00** 

loglikelihood -243.23 -246.18 
loglikelihood baseline 

likelihood ratio test 

# observations 717 668 

* significant at 5% level; ** significant at 1% level 
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The estimation results for the effort functions in university show that there are 
large differences in effort between types of study". These differences are found in 
both years. Students in science, agricultural, medical and technical studies work 
much harder than students in social or cultural studies. The difference in average 
weekly effort can amount to 12 hours. Compared to the differences between 
types of study the differences we find between students are much smaller. Stu
dents with higher scores in languages (first year) or in humanities (second year) 
work harder, students with a higher school advice at the end of primary educa
tion work less hard. Moreover, students with a history in higher education work 
less hard. A decomposition of the variances explained by on the one hand the 
type of study and on the other hand student characteristics corroborates that the 
type of study is more important. We find that the type of study explains 11,8 
percent of the total variance in effort, student characteristics 4,2 percent and their 
interaction 4,3 percent. 

At the higher vocational level we also find clear differences between types of 
studies but they are less pronounced. In both years students in economic and 
agricultural studies work harder than students in social studies. In the second 
year students in medical and technical studies also work harder than the refer
ence students. Students with a certificate from Vwo or Havo work harder than 
students from the reference category intermediate vocational education. Stu
dents with the highest grades at the final exams and students who did not repeat 
classes also invest more time in studying than others. 

We also find that women work harder than men, especially in the second year. 
The effects of grades at the final exam, class repetition and Vwo-certificate are 
remarkable since it indicates that students with the best results in secondary 
education also work harder in higher education. Maybe, this is just a continua
tion of working hard and getting good results in secondary education. As in 
university education we find that students with previous experience in higher 
education exert less effort then inexperienced freshmen. Students with higher 
intrinsic motivation work harder. The random component of the educational 
production function has a positive effect on educational effort in the second year. 
This is contrary to the theoretical model which predicts that students who do 
better than could be expected from their ability and first year effort work less 
hard in the second year. 

Empirical findings for the structural model 
In Table 8/8 and 8/9 we display the estimation results for the educational pro
duction function, the subjective probability to graduate and the structural drop
out decision. 

Oosterbeek (1992) also included the predicted effort for the first year in the model for the sec
ond year effort. This variables has been left out because of unstable results for the second year. 
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Table 8/7 Educational effort functions 

university higher vocational 

variable '91-'92 '92-'93 '91-'92 '92-'93 

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

intercept 19.85 15.89 -19.78 20.01 -16.38 19.31 -38.15 20.53 

age 0.17 0.21 0.09 0.17 0.47 0.29 0.28 0.25 

gender (female=l) 0.82 0.90 1.61 0.90 1.90 1.02 3.41 0.96** 

w' (hfl) -0.56 1.71 2.87 1.87 3.11 1.91 3.29 1.81 

w'-w, (hfl) 0.22 0.59 0.48 0.76 0.76 0.60 1.44 0.58* 

parents education (1-5) -0.37 0.39 -0.55 0.42 0.63 0.48 0.46 0.49 

parents income (hfl) -0.67 0.89 -0.16 1.09 -0.65 1.01 0.40 1.21 

average score languages/total exam 1.38 0.62* -0.20 0.70 1.64 0.89 1.65 0.81* 

average score science/ Havo-
certificate -0.15 0.50 0.29 0.64 3.30 1.31* 1.98 1.23 

average score humanities/ Vvvo-
certificate 0.66 0.61 2.55 0.81** 2.86 1.50* 2.78 1.80 

school advice (1-7) -1.00 0.33** -0.70 0.36 -0.13 0.32 -0.82 0.35* 

class repetition -0.70 0.98 -0.75 1.10 -1.36 0.97 -2.48 0.91** 

siblings in higher education -0.55 0.82 -0.76 0.95 

history in higher education -2.36 1.10* 0.06 1.14 -2.33 1.35 -0.13 1.13 

extrinsic motivation 0.21 0.22 0.09 0.24 -0.01 0.29 0.41 0.29 

intrinsic motivation 0.51 0.28 0.31 0.34 0.80 0.31** 0.62 0.42 

type of education (ref.=social) 

economic 4.16 1.60** 2.10 1.95 3.80 1.79* 4.59 1.80** 

medical 9.31 1.70** 8.92 1.80** 1.54 1.92 5.08 1.83** 

agricultural 6.33 1.64** 7.10 1.57** 4.99 1.84** 5.12 1.64** 

natural science 9.92 1.76** 10.18 1.82** 3.09 1.88 3.75 1.66* 

law/ education 1.70 1.67 2.77 1.81 -1.39 1.83 2.18 2.44 

technical 11.82 1.69** 7.03 2.30** 3.89 2.04* 8.72 1.96** 

language/cultural -0.67 1.62 1.66 1.91 1.44 2.05 2.30 2.79 

P" (subjective prob, to graduate) 0.02 0.02 0.02 0.05 -0.02 0.02 0.03 0.07 

educational production in first 
year (random part) 0.11 0.08 0.33 0.08** 

f/(l-F) 1.19 5.98 9.28 9.07 

adjusted R-square 0.17 0.17 0.03 0.14 

F-value 7.1 4.5 1.9 3.4 

variance of regression 10.6 10.0 11.3 9.4 

# observations 709 567 656 521 

' significant at 5% level; ** significant at 1% level 
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The educational production function 
For the educational production function we find all the theoretical predicted ef
fects at the university level. Ability has a positive effect on educational produc
tion, especially ability in science related subjects matters. We also find that stu
dents who did not repeat a class in secondary or primary education have a sig
nificant higher educational production. The predicted educational effort for the 
first year has a strong positive effect on educational production. We also see that 
there are large differences between the educational sectors which could indicate 
that some studies are more demanding than others. 

At the higher vocational level we also find clear effects of ability (average grades 
at final exam and type of secondary education) and type of study. However, we 
do not find the predicted effect of educational effort. This might be explained by 
the organisation of the Dutch higher vocational education which imposes restric
tions on the choice of effort by students. In many studies students are obliged to 
work on subjects at school. Another explanation might be that this effect has al
ready been taken over by the ability variables. As mentioned before, in higher 
vocational education students with the best results in secondary education work 
harder than other students. 

Tlie subjective probability to graduate 
At the university level we find that students who are predicted to work harder in 
the second year have more chances of graduation. The prior probability to 
graduate has a positive effect on the subjective probability to graduate at the be
ginning of the second year. Most interesting is the effect of the educational pro
duction. We find that only the random component influences the subjective 
probability and not the deterministic component of educational production 
based on ability and effort. Oosterbeek (1992) who finds the same result specu
lates that grades from secondary education are imperfect indicators of academic 
ability and maybe realised educational production tells students something 
about such (unknown) academic ability. 
At the higher vocational level predicted effort does not influence the subjective 
probability to graduate. As was mentioned before, this might be explained by 
the restriction on the choice of effort imposed by the organisation of the Dutch 
higher vocational education. The prior probability and the educational produc
tion (both terms) have a positive effect. 
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Table 8/8 The structural equations of the model, university education 

educational pro probability to dropout decision 
variable duction graduate (drop out=l) 

coeff. st. error coeff. st. error coeff. st. error 

intercept -26.93 4.58** -7.12 2.11* 2.70 3.83 

w' (hfl) 0.54 0.36 

wc-w, (hfl) -0.15 0.09 

parents education (1-5) -0.05 0.08 

parents income (hfl) 0.25 0.16 

average score languages 0.37 0.44 -0.04 0.11 

average score science 1.26 0.30** -0.19 0.09* 

average score humanities 0.92 0.37* 0.15 0.22 

school advice (1-7) 0.32 0.25 -0.18 0.08* 

class repetition -2.22 0.56** -0.07 0.16 

siblings in higher education -0.13 0.14 

history in higher education -0.01 0.17 

extrinsic motivation -0.00 0.04 

intrinsic motivation 0.02 0.05 

type of education (reference=social) 

economic -6.02 1.10** -1.17 0.79 0.74 0.34* 

medical -6.47 1.74** -1.08 1.13 1.51 0.79 

agricultural -6.06 1.41** -1.70 0.93 0.93 0.67 

natural science -8.08 1.87** -2.25 1.22 1.54 0.88 

law -2.31 1.01* -0.29 0.80 0.66 0.38 

technical -11.09 2.06** -0.82 1.04 1.88 0.62** 

language/cultural 0.44 0.98 -0.63 0.72 0.70 0.33* 

effort in first year (deterministic) 0.61 0.16** 

effort in second year (deterministic) 

sauared effort in second vear 

0.16 0.09 -0.37 

-0.00 

0.20 

0.00 

P" (subjective prob, to graduate) 

P1 (subjective prob, to graduate) 

educational production (deterministic) 

educational production (random part) 

log likelihood for normal 

adjusted R-square 

F-value 

variance of regression 

# observations 

0.09 0.01* 

0.11 0.08 

0.12 0.03 

0.19 0.15 

12.3 9.5 

5.9 4.0 

636 538 

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

-0.23 

-223.9 

717 

0.04* 
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Table 8/9 The structural equations of the model, higher vocational education 

variable 
educational pro

duction 
probability to 

graduate 
dropout decision 

(drop out =1) 

coeff. st. error coeff. st. error coeff. st. error 

intercept 0.15 4.77 -1.52 2.38 -0.97 4.36 
w' (hfl) -0.13 0.26 
w'-w, (hfl) 0.07 0.09 
parents education (1-5) 0.04 0.07 
parents income (hfl) 0.23 0.15 

average score final exam 1.59 0.53** 0.09 0.14 
Havo-certificate -0.51 0.71 0.04 0.18 
Vwo-certificate 3.96 0.85** -0.20 0.23 
school advice (1-7) -0.10 0.18 0.03 0.05 
class repetition -0.60 0.54 -0.14 0.15 

siblings in higher education 0.05 0.14 
history in higher education 0.04 0.20 

extrinsic motivation -0.02 0.04 
intrinsic motivation -0.09 0.04* 

type of education (reference=social) 

economic -4.45 1.03** 1.88 0.82* 0.40 0.28 
medical -2.29 1.14* 2.11 0.93* 0.51 0.32 
agricultural -2.42 1.10* 2.42 0.83** 0.45 0.29 

natural science -2.79 1.10* 1.63 0.86 0.46 0.28 
education -3.29 1.03** 3.15 0.90** 1.19 0.28** 
technical -3.44 1.10** 2.60 0.94** 0.57 0.34 
language / cultural -3.76 1.16** 1.90 1.00 0.83 0.29** 

effort in first year (deterministic) -0.04 0.12 

effort in second year (deterministic) -0.09 0.07 0.01 0.22 

squared effort in second year -0.00 0.00 

P" (subjective prob, to graduate) 0.07 0.01** 

P' (subjective prob, to graduate) -0.24 0.04** 

educational production (deterministic) 0.23 0.10* 

educational production (random part) 0.12 0.04** 

log likelihood of normal -238.5 

adjusted R-square 0.09 0.10 

F-value 5.6 6.2 

variance of regression 6.0 4.1 

# observations 573 485 668 

• significant at 5% level; ** significant at 1% level 
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The structural dropout decision function 
The effects we find for the structural dropout decision function all have the pre
dicted signs. At the university level students with higher ability, higher grades in 
sciences subject or higher school advices, have more chances of continuing. The 
effects of the key variables don't fully support the theoretical model. We do find 
a highly significant effect of the subjective probability to graduate on the deci
sion to drop out. A higher probability to graduate gives less chances of dropout. 
But we do not find the expected negative effect of the predicted educational ef
fort. In our estimated model educational effort does not have an effect on drop 
out. At the higher vocational level we almost find the same effects. The subjec
tive probability to graduate matters and the predicted effort in the second year 
does not have an effect on drop out. Furthermore, we find many differences be
tween educational sectors. 

A comparison of university and higher vocational education 
The economic model has been estimated for students in two levels of education: 
university and higher vocational education. We find some typical differences 
and similarities. The main differences can be found for the variables effort and 
type of education. In higher vocational education we don't find large differences 
in student effort or effects of effort in the structural model equations. Moreover, 
the type of education is not related with drop out (in the reduced model). For 
university students we find large differences in effort. We also find that effort 
effects the educational production and the probability to graduate. Moreover, 
the type of education effects effort and drop out (in the reduced model). Also 
remarkable for university education is that there seems to be a negative relation 
between study effort and educational production if we look at differences be
tween types of education. Students in technical, science or medical studies work 
harder and have a lower educational production. These differences between uni
versity and higher vocational education probably indicate that supply side dif
ferences are much more pronounced in university education. 

Similarities between the two levels of higher education are that ability counts and 
that the probability to graduate effects the drop out decision as predicted in both 
levels. We also find that in both levels students with previous experience in 
higher education exert less effort in the first year. Moreover, for both levels we 
don't find the predicted direct effect of the expected effort on the drop out deci
sion. This means that we don't find that students dislike to spend time on educa
tion. 

8.5 Modifications of the model 

The previous estimation results on the direct effect of expected effort on drop out 
are not satisfactory from a theoretical perspective. In this section we work out 
two modifications of the model. Both modifications deal with the expected edu-



Drop out as an economic decision 127 

cational effort in the next period. This variable plays a crucial role in the eco
nomic model on drop out. There are two effects: a direct and an indirect effect. 
The direct effect of effort on dropping out is predicted to be negative: students 
don't like effort. The indirect effect is positive and works though the probability 
to graduate: more effort increases the probability to graduate. As mentioned be
fore, both in the university and in the higher vocational education model we 
don't find the theoretically predicted direct effect. 
In the estimation of the model Oosterbeek (1992) uses the realised educational 
effort in the second year for deducing the expected educational effort in the sec
ond year. This is the traditional approach of economists dealing with expecta
tions (see also Chapter 11). However, this step, touching on the crucial element 
in the model, might be wrong. It can be argued that realised effort depends on 
several factors which the student does not know in advance, like the supply of 
the program, peer students, other unexpected activities etc. This leads to diver
gence's between expected and realised effort. Thus the crucial question in esti
mating the model is: how do students infer their educational effort in the second 
year? 

We can only make assumptions on answering this question. Below we assume 
that students infer their expectations on the educational effort in the second year 
on their experiences in the first year. First, we assume that the effort in the first 
year is a proxy for the effort in the second year. Next, we assume that the ratio of 
effort in the first year and educational production is the key to inferring the edu
cational effort in the second year. 

8.5.1 Educational effort in the first year 

We re-estimated the model using the educational effort in the first year as a 
proxy for the expected effort in the second year. This assumption only effects the 
estimation of the last two structural equations. In Table 8/10 we give the main 
results of the re-estimation of the model. 

Table 8/10 The structural equations of the model (assuming expected effort in 
the second year is equal to effort in the first year) (drop out =1) 

university higher vocational 

prob graduate drop out prob graduate drop out 

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

expected effort in second year 0.04 0.10 0.19 0.13 -0.22 0.08" -0.14 0.07* 

probability to graduate 
(deterministic) -0.31 0.04** -0.28 0.04** 

+ significant on 10% level, * 5% level; ** 1% level 
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For both university education and higher vocational education we find the pre
dicted effect of the probability to graduate on the drop out decision. The effects 
of the effort terms clearly differ. For university students the expected effort 
doesn't have an effect on the probability to graduate nor on the drop out deci
sion. For students in higher vocational education the effects of the effort terms 
are completely contrary to the theoretical predictions. Maybe these findings can 
be explained, as mentioned earlier, by the educational system in higher voca
tional education which imposes restrictions on the choice of effort. 

We may conclude that the assumption that the expected effort for the second 
year to be based on the previous effort doesn't improve the estimation results for 
university students or for students in higher vocational education. 

8.5.2 The ratio of effort and educational production 

The second modification uses the ratio of effort and educational production as a 
proxy for the expected effort in the second period. This proxy is based on the 
notion that it is not just effort but also the results of effort that count. Students 
look at the points they get and the number of hours they worked for it. The re
sults of the re-estimation of the model with this proxy are given in Table 8/11. 

Table 8/11 The structural equations of the model (assuming expected effort in 
the second year is equal to the ratio of effort and educational produc-
tion in the first year) 

university higher v ocational 

prob graduate drop out prob graduate drop out 

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

expected effort in second year -0.35 0.11 " 

probability to graduate 
(deterministic) 

0.09 

-0.21 

0.03** 

0.04** 

-0.13 0.11 0.09 

-0.21 

0.03" 

0.05** 

+ significant on 10% level, * 5% level; ** 1% level 

Now we find for both levels of higher education the theoretically predicted ef
fects for the drop out decision. Students who exerted more effort for each study 
point and thus expect to need more effort in the second year are more likely to 
drop out. A higher subjective probability to graduate decreases the probability to 
drop out. 
The effects of the 'ratio-proxy' on the probability to graduate seem not in line 
with our theory. As before we find that in higher vocational education effort 
doesn't have an effect on the probability to graduate (probably because of the 
restriction on effort). In university education we now find a negative effect. 
However, our theory predicts a positive effect of both effort and educational 
production. Our theory doesn't give a prediction for the ratio of these two vari-
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ables. It might be argued that students who need more effort per point are 
weaker students. Closer inspection reveals that the effect of the ratio variables 
constitutes a positive effect of educational production on the probability to 
graduate (as predicted by theory) and a zero effect of effort. This doesn't contra
dict our theoretical predictions. 
For university students we find some changes for the other variables in the 
model. The effect of future earnings now becomes significant. An increase of ex
pected future earnings decreases the probability of drop out. Moreover, we find 
significant effects of intrinsic motivation and the score on humanity subjects. The 
effects of science subjects and following an economic study are no longer signifi
cant at the conventional levels. For students in higher vocational education we 
don't find any changes. 

Thus far we analysed drop out at the end of the first year. We also estimated the 
model with the 'ratio-proxy' for all drop out students (including students who 
dropped out in the second year). In Table 8/12 the results for the key variables 
are presented. 

Table 8/12 The structural equations of the model with the 'ratio-proxy' for all 
drop out students 

university (n=576) higher vocational (n=514) 

prob graduate drop out prob graduate drop out 

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

expected effort in second year -0.36 0.12" 0.15 0.04" -0.13 0.12 0.06 0.03* 

probability to graduate 
(deterministic) -0.16 0.04" -0.20 0.04" 

+ significant on 10% level, * 5% level; ** 1% level 

The results in Table 8/11 do not differ from the previous results. This means that 
the findings are robust for the year of drop out. 

We conclude that using the ratio of effort and educational production as a proxy 
for the expected educational effort in the second period improves the estimation 
results and thus supports the validity of the economic model on drop out. 

8.6 Results of the replication compared with the 
previous work 

In Table 8/12 we summarise our main results for university students next to the 
previous work by Oosterbeek (1992). We should note that the sample used in the 
previous work consists of students in one study (economics) at one location (the 
university of Amsterdam) and our sample consists of students spread over all 
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sectors and locations in university education. Because of this difference we don't 
carry out a systematic comparison for all the variables in the model. We present 
the results for the key variables 'effort in the second year' (effort) and the prob
ability to graduate at the end of the first year (probability). 

Table 8/12 The key results on the economic model on drop out compared 

Oosterbeek (1992) basic model 'ratio-proxy' 

equation prob graduate drop out prob graduate drop out prob graduate drop out 

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

effort 

probability 

0.02 0.03 0.08 0.03* 0.16 0.09 -0.37 0.20 -0.35 0 . 1 1 " 0.09 0 . 0 3 " 

-2.06 0.42* -0.23 0.04** -0.21 0.04** 

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

The theoretical predictions for the structural drop out equation are confirmed 
both by the results of Oosterbeek (1992) and our results in the model with the 
'ratio-proxy'. More effort, conditional on the probability to graduate, increases 
the probability that the student will drop out. A higher expected probability to 
graduate decreases the probability to drop out. The results for the equation on 
the probability to graduate diverge. In the first two models effort doesn't effect 
the probability to graduate, in the third model a negative effect has been found. 
As we explained in the previous section this negative effect of the ratio-proxy 
doesn't contradict our theoretical model. 

We think that the findings on the structural drop out equation give strong sup
port to the theoretical model. 

8.7 Conclusions and positioning 

In the previous sections an economic model for student drop out was estimated 
on a sample of students from university and higher vocational education. The 
key variables in the model are the probability to graduate and the expected ef
fort. In both models the theoretically predicted effect of the expected probability 
to graduate on drop out has been found. The probability to drop out reduces 
with a higher expected probability to graduate. The theoretically predicted direct 
effect of effort on drop out (the higher the expected effort the higher the prob
ability to drop out) was not found in the basic model for both levels of education, 
the effects were not significant. We modified the model with new assumptions 
for the expected effort in the second period. The assumption that students infer 
their expected expectation solely on their effort in the first period did not im
prove the estimation results. The second assumption that the ratio of effort and 
educational production in the first period is a proxy for the expected effort in the 
second period did improve the estimation results. With this assumption we find 
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the theoretically predicted effects in the drop out equation. Students who need 
more effort for each study point and thus expect to need more effort in the sec
ond year are more likely to drop out. This finding is a further corroboration of 
the validity of the theoretical model, since it is in line with the findings in the 
previous work (Oosterbeek, 1992). 

Differences in effort 
For the two levels of education, university and higher vocational education, 
many differences were found on effort. For university students we find large 
differences in average weekly effort between types of education which can 
amount to 12 hours. Moreover, students in types of education with the highest 
effort (technical, natural and medical studies) have the lowest educational pro
duction. This probably indicates large differences in difficulty between studies. 
In higher vocational education differences in effort are much smaller between 
students and types of education. We think that differences in the supply of edu
cation are much more pronounced in university education. 

Remarkable are the differences in effort between the first and second year. Effort 
drops in the second year and differences in effort between students seem to re
duce. Students with previous experience in higher education have a lower effort 
in the first year than students with no previous experience. 

Contribution of the economic model of drop out 
What does the economic model have to offer when so many disciplines have 
been working on the drop out problem for many years? In my opinion the con
tribution of the economic model lies in the explicit formalisation of relations and 
assumptions. Progress can be made by including and testing new notions and 
insights. 

In comparison, Tinto's theory77 is a verbal explanation of the drop out phenome
non. The theory is not always very explicit on which variables are endogenous or 
exogenous. Moreover, it is difficult to operationalise and measure the key vari
ables of the model. 
The economic model offers a framework which makes it possible to deduce test
able hypotheses and work on further improvements of the model. New notions 
and assumptions, not only economic insight, can be build in and tested. There
fore the model offers opportunities for progress in multi-disciplinary research. 

In my view further progress on the economic model can be made by including 
better controls for supply side differences and through new work on different 
aspects of effort, especially on intensity of effort and student expectations 

See Section 8.1. 
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Start and finish 

9.1 Introduction 

Who's successful in higher education and who's not? How important are results 
in secondary education, specifically scores on the final exam, for the results in 
higher education? Does social background still have an effect in higher educa
tion? Which student characteristics are the best predictors of student perform
ance in higher education and can they be used for entry selection? 
These are the main questions for the analysis in this chapter. We try to answer 
these questions by using the longitudinal character of our data set. Characteris
tics of students at the start of the study in 1991 are related with several indicators 
of students performance during the next four years: 
1. who is successful in the study started in 1991? 
2. who re-enrols after drop out? 
3. how much of the educational program has been finished in 1995? 
4. how much delay in study duration has occurred in 1995? 

In the following sections the above questions will be addressed. We follow a 
straight forward approach by linking 1991-characteristics with performance in
dicators. First we describe the data and the choice of variables. 

9.2 Data and choice of variables 

The data for the analysis come from the so-called HO-panel consisting of stu
dents in all levels, types and years in higher education in 1991 (see Chapter 2). 
These students were followed on their way through the higher education system 
and also outside the higher education system until the end of 1995. From this 
data set we only use the sub-sample of freshmen (including students from other 
years in higher education could bias the results because of the selection in the 
years previous to our survey). This means that we analyse the performance of 
freshmen over the period 1991-1995. 
In the analysis we try to identify which student characteristics from 1991 are the 
best predictors of performance in higher education in the next four years. For the 
selection of variables we distinguish Becker's (1967) main groups: ability and 
background. The variables on ability have already been used in the previous 
chapters. We selected variables on the type of secondary education, results in the 
final exam, class repetition, advice at the end of primary education and previous 
experience in higher education. Moreover, we included the students' subjective 
probability of graduation at the start of the study (1991). Next to the common 
background variables gender, age, parents income and education we included 
variables on the country of birth, living situation of students (with par-
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ents/family or not), number of siblings, number of siblings in higher education 
and the birth rank in the family. Moreover, we included dummy-variables for 
work or intentions for work besides the study. As supply-side characteristics we 
included the type and level of higher education. 
Our indicators for performance in higher education come from the 1995-survey. 
The first indicator is whether the student has graduated, retained or dropped out 
from the 1991-study. Second, we consider whether students who dropped out 
are following higher education in 1995. The third indicator is the share of the 
total educational program the student has finished in 1995. The fourth indicator 
is the delay in study duration in 1995 counted in months. 

9.3 Who is successful in the study started in 
1991? 

Which students starting with their study in 1991 have graduated or still follow 
the same study in 1995 and which students dropped out? The answers on this 
question can be found in Table 9/ la and 9/ lb. We performed a multinomial 
logit analysis in which the dependent variable has three categories: graduated, 
retained, drop out. The analysis was carried out for six groups: all students, stu
dents in higher vocational education, university students and students with re
spectively a Vwo-certificate, Havo-certificate and Mbo-certificate. For the last 
two groups the dependent variable only has the categories 'drop out or not' be
cause of the small number of observations. 

In Table 9 / la and 9 / lb the derivatives are presented (the percentage point 
change in the probability of choosing this alternative by a one unit change in the 
explanatory variable). For all groups the reference category are drop-out stu
dents. 
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Table 9 / la Multinomial logit analysis of results in first study (ref.group= drop 
out)78 

all students (n=1013) Hbo-students (n= 504) Wo-students (n=! 512) 

retained graduated retained graduated retained grad uated 

deriv t-val. deriv t-val. deriv t-val. deriv t-val. deriv t-val. deriv t-val. 

intercept -40.58 -2.07* -54.78 -2.12* 7.84 -0.09 -20.63 -0.27 -132.43 -2.52* -24.82 -0.09 

university 39.29 0.91 -52.29 -7.94** 

ability 

Vwo-certificate -9.08 0.48 16.46 2.93" -19.08 0.07 33.14 3.63" 

Mbo-certificate -15.67 -1.23 13.57 1.20 -15.09 -1.08 16.74 1.19 

class repetition -1.16 -1.91 + -6.68 -2.60* 1.40 -0.65 -6.38 -1.31 -7.89 -2.50* -5.77 -2.42* 

schooladvice 1.12 -0.47 -2.37 -1.83+ 1.83 -0.19 -3.55 -1.62 0.42 -0.32 -1.31 -1.23 

score languages 1.83 0.30 -1.74 -0.36 0.50 -0.81 -4.67 -1.35 1.88 0.81 1.09 0.80 

score science 3.46 2.92" 2.34 2.56* 1.35 1.25 2.37 1.33 4.70 2.43* 2.49 2.14* 

score humanities 1.40 2.14* 4.46 2.64* -4.06 -0.15 6.27 1.17 7.39 2.94* 3.44 2.68** 

subj prob, 
graduate 0.15 5.44" 0.32 5.69** 0.00 3.81*' 0.55 5.32" 0.40 4.02" 0.04 1.89+ 

history in ho -14.28 -1.37 13.47 1.65 -1.43 -0.29 -0.02 -0.18 -18.54 -1.71 11.62 2.27* 

background 

gender 
(female=l) -2.29 0.34 4.82 1.26 -4.54 0.71 12.32 2.12* 1.10 -0.02 -1.60 -0.45 

a g e -0.74 -0.82 0.56 0.45 -0.22 -0.46 0.01 -0.28 -0.52 0.30 1.08 2.46* 

parents educ. 1-5 -0.14 -0.74 -1.32 -1.04 -0.65 -0.74 -1.26 -0.80 -1.34 -0.33 0.87 0.40 

parents inc. (hfl) -0.03 0.18 0.05 1.08 -0.02 -0.31 0.00 -0.18 -0.02 0.28 0.05 1.28 

other 

working in '91 3.99 0.75 -2.17 0.00 7.67 1.40 -3.33 0.43 0.63 -0.04 -1.13 -0.27 

intent to work 6.96 1.22 -4.11 -0.09 14.04 1.15 -15.22 -1.10 -0.47 0.92 7.19 2.19* 

study 
(ref.=social) 

economic 12.33 -0.28 -20.32 -2.69* 20.67 0.98 -23.48 -1.19 2.96 -1.30 -18.46 -3.27" 

medical 1.30 -0.21 -3.77 -0.57 3.26 -0.44 -11.19 -1.13 3.03 0.31 0.02 0.17 

agricultural 18.30 0.85 -19.41 -1.72 18.08 1.27 -14.49 -0.25 64.71 -0.21 -90.43 -0.18 

science 1.77 -0.46 -6.79 -1.04 0.86 -0.50 -8.20 -0.91 7.11 0.02 -9.35 -1.42 

l a w 7.30 -0.28 -13.29 -1.21 3.44 -0.42 -9.38 -1.83+ 

educational -14.42 -2.34* -4.43 -2.22* -7.96 -1.54 -5.56 -1.48 

cultural/ 
languages 16.65 -1.96+ -40.55 4.53*" 31.70 -0.88 -65.20 -3.82* ' -3.06 -1.57 -14.24 -2.72** 

technical 0.81 -1.17 -11.46 -1.97* 11.38 0.81 -7.56 0.02 -11.66 -2.11* -9.36 -2.46* 

likelihood ratio 
test 421.1 133.2 162.0 

# observations 500 280 156 238 346 43 

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

We also included the backgroud variables: bom in the netherlands, living with parents or fam

ily, number of children in the family, birth rank in the family and siblings in higher education. 

There were no significant effects of these variables. 
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The main pattern in Table 9 / la is that success in the 1991-study almost exclu
sively depends on ability. The background variables hardly come in with a sig
nificant effect. We only find that older students are more likely to graduate in 
university after four years. One year increases the probability to graduate with 
approximately one percent-point. Moreover, in higher vocational education we 
find that the probability to graduate is on average 12 percent points higher for 
female students than for male students. 
The ability variables that count for university students are: class repetition and 
scores in science and humanities. It is remarkable that the effect of the score in 
humanities subjects exceeds the effect of the score in science subjects as the score 
in science subjects is generally seen as an important indicator for ability. In 
higher vocational education students with a Vwo-certificate are more likely to 
graduate after four years. The most interesting finding is that for all students the 
subjective probability to graduate at the start of the study has a significant effect 
on both the probability of continuing in the same study and of graduation. Stu
dents with a higher expected probability to graduate in 1991 are more successful 
in their study of 1991. This means that student performance is in line with their 
expectations. The type of study is more important in university education than 
in higher vocational education". University students in technical studies have a 
lower probability to be retained or graduated after four years. Moreover, stu
dents in economic or cultural studies are less likely to graduate in four years. 

The same was found in the previous chapter. 
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Table 9 / lb Multinomial logit analysis of results in first study (ref. group = drop 
out)8" 

i ^wo-graduates (n=631) 
Havo-grad. 

(n=231) 
Mbo 

(n= 
-grad. 
133) 

retained graduated successful successful 

variables deriv t-val. deriv t-val. deriv t-val. deriv t-val. 

intercept -57.70 -2.45* -83.93 -2.58* 13.51 0.14 -181.62 -0.02 

university 39.85 0.65 -50.36 -8.41** 

ability 

class repetition 6.27 -1.38 -16.04 -3.51** 7.02 1.05 -1.33 -0.14 

schooladvice 0.67 -0.41 -1.74 -1.12 -0.50 -0.22 -1.67 -0.59 

score languages 2.63 -0.01 -3.66 -0.98 -1.88 -0.39 -5.87 -0.75 

score science 2.20 2.23* 3.49 2.31* 7.43 1.92+ 5.56 0.93 

score humanities 4.52 2.85** 4.35 2.81** 2.19 0.49 2.01 0.25 

subj. probab. to 
graduate 0.36 5.15** 0.15 3.63** 0.42 2.96** 0.53 2.90** 

history in ho -17.06 -1.68 12.65 1.22 1.38 0.16 0.46 0.03 

background 

gender -1.66 0.16 3.07 0.70 -35.32 -1.35 -0.01 -0.00 

age -1.51 -1.04 1.13 0.95 -0.92 -0.93 0.56 0.52 

parents educ. 1-5 -0.66 -0.67 -0.67 -0.64 0.14 0.04 -3.34 -0.65 

parents inc. (hfl) -0.05 0.61 0.10 1.97* -0.04 -0.50 -0.05 -0.44 

other 

working next to 
study in '91 5.91 0.86 -2.99 -0.05 5.65 0.78 -11.97 -1.24 

intent to work 0.96 1.13 5.23 1.49 4.22 0.50 -10.86 -0.85 

likelihood ratio 
test 275.9 23.8 17.0 

# observations 370 123 172 102 

The pattern we find in Table 9 / lb is quite comparable with the results in Table 
9/la. Again we find that ability variables determine the probability of success in 
the 1991-study. Moreover, the subjective probability to graduate has a significant 
effect for all three groups. We only find one effect of the social background. 
Vwo-graduates with higher earning parents are more likely to be graduated in 
1995. 

See note 78. The type of study was left out because of the smal number of observations for stu
dents with a Havo- or Mbo-certificate. 
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Predictions 
The estimation results in Table 9/ la and 9/ lb can be used to predict which stu
dents will be successful in higher education or not. For each individual student 
we predicted the probabilities for the three (or two) alternatives. The alternative 
with the highest probability according to the model is our prediction. As we are 
primarily interested in whether a student drops out or continues we added to
gether the alternatives 'retained' and 'graduated'. More precisely, when the sum 
of the probabilities for the alternatives 'retained' and 'graduated' exceeds the 
probability on drop out we predicted the student to be successful. In Table 9/2 
the predictions are compared with the realisations. In the first two columns pre
dictions and realisations are equal, in the last two columns they are not. 

Table 9/2 Predictions and realisations of the results in the first study (%) 

prediction success drop out success drop out number 

realisation success drop out drop out success 

all students 74.5 4.2 18.8 2.5 1013 
university 73.1 7.0 17.0 2.9 512 

higher voctional 75.6 5.2 16.7 2.6 504 

Vwo-grad. 76.4 4.0 17.9 1.7 631 
Havo-grad. 71.0 3.0 22.5 3.5 231 

Mbo-grad. 75.9 6.0 17.3 0.8 133 

Comparing predictions and realisations shows that they are equal for almost 
80% of the students. The predictions are not realised for about 20% of the stu
dents. In general our predictions are too optimistic. The majority of false predic
tions are students who drop out but are predicted to be successful, which means 
that their predicted probabilities of success in higher education exceeds their 
drop out probabilities. As the sum of the individual drop out probabilities for 
the whole sample is equal to the drop out rate in the sample (23%) this indicates 
that the distribution of drop out probabilities is rather even and that the drop out 
probability is relatively low for most students. This leads to the main conclusion 
that the prediction of drop out in higher education is difficult. In this situation 
entry selection is not recommendable as we cannot really identify drop out stu
dents beforehand. 
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9.4 Re-enrolling after drop out? 

In the previous section we looked at the results in the first study. Now we turn 
our attention to the educational decisions of the students who dropped out from 
the 1991-study. More specifically, we analyse which students are back in higher 
education at the end of 1995. We estimated a binomial logit model for the drop 
out students of 1991 with re-enrolment as the dependent variable. We did not 
include the subjective probability to graduate or the type of study because these 
variables are related to the study of 1991. 

Table 9/3 Logit analysis of re-enrolment in higher education after drop out 
(re-enrolling=l)"' 

all students ( n=233) Hbo-students (n=110) Wo-students (n=123) 

deriv t-val. deriv t-val. deriv t-val. 

Intercept 18.06 0.15 38.34 0.20 -9.82 -0.00 

university 8.06 0.78 

ability 

Vwo-certificate 9.78 0.84 16.68 1.00 

Mbo-certificate -27.84 -2.44* -35.94 -2.36* 

class repetition -10.64 -1.34 -24.28 -1.90+ 10.54 0.92 

schooladvice -0.37 -0.13 1.34 0.33 1.47 0.36 

score languages -0.03 -0.00 -1.53 -0.16 -0.71 -0.10 

score science 5.70 1.21 6.46 0.80 3.07 0.48 

score humanities 6.26 1.06 3.25 0.33 6.41 0.83 

history in ho -18.68 -1.89+ -29.49 -1.43 -16.75 -1.45 

background 

gender (female=l) 0.59 0.08 7.04 0.57 -5.66 -0.58 

age -3.08 -1.99* -2.78 -1.34 -7.14 -2.33* 

parents educ. (1-5) 6.84 1.77 7.87 1.18 5.62 1.13 

parents inc. (hfl) -0.04 -0.43 -0.02 -0.12 -0.13 -0.87 

other 

working next to 
study in '91 -7.17 -0.81 -8.59 -0.63 -1.58 -0.12 

intent to work -0.73 -0.07 25.78 1.48 -19.26 -1.43 

likelihood ratio test 54.5 31.6 31.8 

See note 78. 
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In higher vocational education the probability that students with an Mbo-
certificate will return after drop out in the first study is on average 36 percent 
point lower than that Havo-graduates will return. We might speculate that these 
students enter the labour market which is in line with the second function of in
termediate vocational education (Mbo). Moreover, students who repeated 
classes in secondary education are less likely to return. 
In university education re-enrolment depends on age. Older students are less 
likely to return in higher education. We also find a tendency for students with a 
history in higher education not to return. 

9.5 Educational achievement 1991 -1995 

How much of the educational program has been realised after four years? In this 
section we analyse which characteristics of 1991 determine student progress. Ta
ble 9/4 presents the results of a regression on the educational program finished 
after four years. In the 1995-survey students were asked which share of the pro
gram (in %) they had finished at that moment. The analysis was restricted to 
students who did not drop out82. As the dependent variable has a natural bound
ary of 100% we applied a log-odds transformation. 

The two-stage estimation method on educational progress correcting for self-selectivity due to 
drop out gave unstable results. This might implicate that drop out and educational progress are 
strongly related processes. We found a high correlation (0.63) between the subjective probabil
ity to graduate and the 
Heckman-term correcting for selection bias. 
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Table 9/4 Regression analysis of educational program realised 1991-1995 

all students (n=770) Hbo-students (n=393) Wo-students (n=377) 

deriv t-val. deriv t-val. deriv t-val. 

intercept 0.62 0.20 2.93 0.54 -5.74 -1.61 
university -4.05 -12.35** 

ability 

Vwo-certificate 1.32 3.55" 2.33 4.55** 
Mbo-certificate 1.51 3 .51" 1.57 2.93** 
class repetition -0.42 -1.59 -0.27 -0.67 -0.62 -1.83+ 
schooladvice -0.17 -1.83+ -0.25 -1.83+ -0.15 -1.35 
score languages 0.09 0.49 -0.10 -0.33 0.22 1.07 
score science 0.08 0.54 0.03 0.12 0.28 1.60 
score humanities 0.39 2.31* 0.48 1.71 + 0.36 1.83+ 
subj prob to 
graduate 0.02 2.19* 0.03 2.25* 0.00 -0.23 

history in ho 1.09 3 .51" 0.07 0.13 1.28 3.43** 
background 

gender (female=l) 0.32 1.25 0.79 1.86+ 0.09 0.30 
age 0.04 1.21 0.00 0.03 0.12 2 .61" 
parents educ. (1-5) -0.08 -0.63 -0.01 -0.03 0.00 0.02 
parents inc. (hfl) 0.21 0.70 -0.01 -0.02 0.31 0.96 
born in the neth. -0.41 -0.51 -0.13 -0.09 -0.09 -0.12 
siblings in ho -0.17 -0.60 0.01 0.02 -0.56 -1.72+ 
other 

working in '91 -0.11 -0.40 -0.43 -1.00 0.04 0.12 
intent to work -0.19 -0.66 -1.06 -2.11* 0.47 1.45 
study (ref.=social) 

economic -1.57 -3.40" -1.94 -2.61" -1.62 -3.05** 
medical -0.34 -0.72 -0.46 -0.61 -0.31 -0.56 
agricultural -1.35 -2.95** -1.21 -1.61 + -1.23 -2.31* 
science -0.42 -0.83 -0.48 -0.59 -0.73 -1.28 
law -0.91 -1.55 -0.85 -1.59 

educational 0.43 0.73 0.43 0.56 

cultural/languages -2.04 -3 .58" -3.78 -3 .60" -1.21 -1.99* 
technical -1.12 -2.15* -0.80 -0.91 -1.22 -2.11* 

adjusted R-square 0.31 0.10 0.11 

Educational progress is mainly determined by ability, age and type of study. 
However there are clear differences between higher vocational education and 
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university. First, the educational progress in university education is much lower. 
This difference between the two levels of higher education explains the clear 
drop in the R-square between the first model and the others. In university educa
tion only age, history in higher education and type of study matter. Ability 
seems less important than time (indicated by age or history in higher education). 
In higher vocational education ability is important. Students with a Vwo- or 
Mbo-certificate and students with a higher subjective probability to graduate 
perform better. For both levels of education we find that students in economic 
and cultural studies go slower through the educational program. In university 
education this is also found for students in technical and agricultural studies. 

To determine whether differences between students or differences in the supply 
of education, indicated by type or level of education, are more important in ex
plaining educational progress we decomposed the variance explained by the 
model for all students. We estimated models with only student characteristics or 
only supply side characteristics. Differences between students explain 5.0 per
cent of total variance, differences in the supply of education explain 18.1 percent 
and both groups of variables together explain 10.7 percent. This indicates that 
differences in the supply of education are more important than differences be
tween students for explaining differences in educational progress. 

9.6 Delay in study duration 

Educational progress can be measured in courses completed or in study dura
tion. In this section we analyse the latter. We expect the mirror image of the re
sults in the previous section. In Table 9/5 the results of a regression analysis on 
delay in study duration has been given. The delay in study duration was asked 
in the 1995-survey and was measured in months. 
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Table 9/5 Regression analysis of delay in study duration 1991-1995 

all students (n=749) Hbo-students (n=387) Wo-students (n=362) 

deriv t-val. deriv t-val. deriv t-val. 

intercept 5.76 0.89 6.54 0.71 13.94 1.44 

university 6.39 9.55** 

ability 

Vwo-certificate -3.05 -3.97** -3.86 -4.42** 

Mbocertificate -2.43 -2.79** -2.53 -2.79** 

class repetition 1.08 1.99* 0.81 1.19 2.08 2.19* 

schooladvice 0.44 2.35* 0.44 1.89+ 0.53 1.84+ 

score languages -0.05 -0.14 0.12 0.23 0.01 0.02 

score science 0.05 0.17 0.13 0.33 -0.28 -0.58 

score humanities -0.85 -2.45* -0.58 -1.23 -1.22 -2.31* 

subj. probab. to 
graduate 0.00 -0.23 -0.02 -1.21 0.03 1.26 

history in ho -1.71 -2.67** -0.30 -0.34 -1.77 -1.67+ 

background 

gender (female=l) -1.10 -2.11* -0.58 -0.80 -2.06 -2.62" 

age -0.04 -0.54 -0.04 -0.50 -0.22 -1.33 

parents educ. (1-5) 0.08 0.31 -0.03 -0.08 -0.04 -0.12 

parents inc. (hfl) 0.12 0.20 -0.23 -0.26 0.24 0.28 

born in the neth. 0.66 0.44 -0.06 -0.02 -0.34 -0.18 

other 

working next to 
study in '91 0.40 0.69 0.15 0.21 1.16 1.17 

intent to work 0.64 1.08 0.92 1.08 0.68 0.78 

study (ref.=social) 

economic 3.07 3.25** 2.94 2.31* 4.18 2.92** 

medical -0.04 -0.04 0.15 0.12 0.07 0.05 

agricultural 0.92 0.98 0.73 0.58 1.45 1.01 

science 1.40 1.35 0.44 0.33 2.92 1.86+ 

law -1.33 -1.11 2.66 1.86+ 

educational 1.99 1.63 -1.93 -1.50 

cultural/ languages 1.62 1.35 2.40 1.32 2.00 1.20 

technical 2.99 2.85** 1.85 1.25 4.58 2.99** 

adjusted R-square 0.22 0.05 0.09 

Again we find clear differences between the two levels of higher education. After 
four years in higher education students in university on average have 6 months 
study delay more than their colleagues in higher vocational education. Study 



144 Chapter 9 

delay in higher vocational educational mainly depends on the type of secondary 
education. Students from Vwo or Mbo need two to four months less than stu
dents from Havo. Moreover, students in economic studies have more delay. 
In university education we now also find effects of the ability variables: class 
repetition, school advice and score in humanities. Moreover, we find a clear ef
fect of gender. Women study on average two month faster than men. Again we 
find that the type of study is an important determinant of student performance. 
Students in economic or technical studies need on average four months more 
than students in social studies. 

In the same way as in the previous section we decomposed the variance ex
plained by the model for all students in three groups (student characteristics, 
supply side characteristics and both groups together). We found that differences 
between students explain 4.9 percent of total variance, differences in the supply 
of education explain 13.3 percent and both groups of variables together explain 
7.0 percent. This corroborates the indication that differences in the supply of 
education are more important than differences between students for explaining 
differences in educational progress or study delay. 

9.7 Results of entry selection 

Entry selection is a controversial issue in Dutch higher education. Recently, the 
drawing out of a young bright girl triggered a new debate on the weighed lot
tery system for medical studies.83 This debate has resulted in several adjustments 
to the lottery system leading to an increase of the influence of institutions of 
higher education on the entry of students in studies with entry restrictions. 
With our dataset we can simulate the effects of entry selection. Of course, our 
simulations do not take account of possible changes in student behaviour in sec
ondary education due to the introduction of measures for entry selection. The 
results of the simulations are conditional on the absence of changes in student 
behaviour. Moreover, the simulations only relate to students who were enrolled 
in higher education in 1991. We do not know the effects of the entry devices for 
students who didn't enrol. 

The score on the final exam is an important variable in the current lottery 
scheme. Therefore, we look at the effects of entry selection based on this variable. 
We also look at the effects of selection based on the subjective probability to 
graduate. In the previous analysis this variable turned out to be one of the most 
important predictors of educational success. Moreover, this variable has the at
tractive feature that it can be seen as a measure of the self-selection of students. 
For both indicators we analyse the effects on drop out and on study delay. The 
simulations are carried out separately for students with a Vwo-certificate and for 
students with an Havo-certificate. By separating these two groups we avoid bi-

See also Chapter 6. 
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ased results due to problems with comparing scores on the final exams between 
students from different types of secondary education. Table 9/6 and 9/7 present 
the results of several simulations with entry selection based on the score on the 
final exam or on the subjective probability to graduate on drop out. For instance, 
with the entry rule for Vwo-graduates 'score > 8' only 6.9% (5.9% + 1%) of the 
Vwo-graduates would be allowed to enter higher education, 5.9 percent would 
be successful and 1 percent not. The large majority (93.2%) would be refused to 
enter. For 20.9 percent of the students this refusal could be justified by their drop 
out in later years. This would not be the case for the remaining 72.3 percent as 
they turn out to be successful students in the years that follow the entry selec
tion. 

For comparing the results of the simulations with different entry rules we con
structed a measure. This is the summary statistic in the last column of Table 9/6 
and 9/7 which is calculated as the percentage correctly refused students (drop 
out students) divided by the percentage of 'not correctly' refused students 
(successful students)84. A higher score on this summary statistic means a better 
result. 

Table 9/6 Results of entry selection based on the score on the final exam (% of 
students) 

entry allowed yes no yes no summary 

success yes no no yes statistic 

Vwo-certificate (n=631) 

score > 8 5.9 20.9 1.0 72.3 1.0 

score > 7 34.7 15.1 6.8 43.4 1.2 

score > 6 76.9 0.6 21.2 1.3 1.7 

university students (n=472) 

score > 8 7.2 23.1 0.8 68.9 1.1 

score > 7 39.8 16.1 7.8 36.2 1.4 

score > 6 75.2 0.6 23.3 0.8 2.4 

Havo-certificate (n=231) 

score > 8 0.9 25.1 0.4 73.6 1.0 

score > 7 22.9 19.5 6.1 51.5 1.1 

score > 6 72.3 1.3 24.2 2.2 1.7 

The results in Table 9/6 clearly show that using a high score as an entry device 
leads to the refusal of many students who are going to drop out in later years. 
However, there are high costs, many students who will be successful in higher 
education would be refused to enter. Lowering the entry device decreases the 
number of refused drop-outs but also decreases the number of refused 'success-

The summary statistic for the entry rule 'score > 8' is calculated as (20.9/21.9)/ (72.3/78.1)=!.! 
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students'. Our summary statistic shows that lowering the entry device improves 
the results. However, the price for using an entry device of an average score of at 
least 7 on the final exam is very high: 43.4% of Vwo-graduates would be refused 
unjustified, for the Havo-graduates this is even 51.5%. We conclude that using 
the score on the final exam as an entry device leads to small gains against high 
costs. 

Table 9/7 Results of entry selection based on the subjective probability to 
graduate (% of students) 

entry allowed yes no yes no summary 

success yes no no yes statistic 

Vwo-certificate (n=631) 

subj. prob, to graduate > 80 49.8 11.3 10.6 28.4 1.4 

subj. prob, to graduate > 70 70.5 7.6 14.3 7.6 3.6 

subj. prob, to graduate > 50 76.9 2.4 19.5 1.3 6.6 

Havo-certificate (n=231) 

subj. prob, to graduate > 80 46.3 11.7 13.9 28.1 1.2 

subj. prob, to graduate > 70 65.8 6.9 18.6 8.7 2.3 

subj. prob, to graduate > 50 71.9 2Ü 22J3 2 ^ 2.9 

The results of entry selection based on the subjective probability of students are 
clearly in favour of the previous results with the score on the final exam. The 
summary statistic now has higher values than in Table 9/6. We find the best re
sults with the entry rule 'subjective probability to graduate > 50' which in fact 
means that the decision to enter higher education should be left to the students. 
In other words, entry selection does not improve the results of the system. 
As mentioned earlier, these results only relate to students who were actually en
rolled in 1991. However, the high enrolment rate in 1991 makes it unlikely that 
the results are biased due to selectivity of enrolment. 

We further investigated whether entry selection would reduce study delay. In 
Table 9/8 we give the mean and standard deviation of the study delay for suc
cessful students who are allowed to enter and for those who would be refused 
with the specific entry rule. For instance, Vwo-graduates who are allowed to en
ter with at least an 8 at the final exam have on average a study delay of 9 
months. For the refused 'success-students' the study delay is on average 8.3 
months. 
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Table 9/8 Entry selection and study delay in months ( mean and st. dev.) 

Vwo -graduates Havo--graduates 

entry allowec 

success 

I yes 

yes 

no 

yes 

yes 

no 

no 

yes 

score > 8 

score > 7 

score > 6 

9.0 (6.5) 

8.7 (6.8) 

8.4 (7.2) 

8.3 (7.3) 

8.0 (7.5) 

5.4 (6.3) 

6.0 (8.5) 

5.7 (7.3) 

5.6 (7.3) 

5.6 (7.3) 

5.5 (7.3) 

4.0 (5.7) 

subj. prob, to 

subj. prob, to 

subj. prob, to 

graduate S 

graduate > 

graduate ï 

:80 

:70 

:50 

8.4 (7.3) 

8.2(7.1) 

8.3 (7.2) 

8.2(7.1) 

9.0 (7.9) 

7.4 (6.9) 

5.4 (7.3) 

5.3 (7.2) 

5.4 (7.3) 

5.9 (7.2) 

7.9 (7.2) 

9.8(6.1) 

The results in Table 9/8 show that entry selection does not reduce study delay. 
For the majority of entry rules we find that the study delay for students who are 
allowed is higher than for students who are refused 'unjustified'. Only for Havo-
graduates we find the opposite in case of selection based on the subjective prob
ability to graduate. 

9.8 Determinants of educational performance: a 
summary 

In the previous sections we analysed the relation between characteristics of the 
student at the start of the study and several indicators of educational perform
ance in the next four years. The student characteristics have been divided in two 
groups: ability and background variables. Next to the students characteristics 
several characteristics of the supply side of higher education were included. The 
main pattern for the three groups of variables is that ability and supply side 
characteristics are related with educational performance and that background 
variables hardly influence the results in higher education. For each group of 
variables we summarise the findings. 

Ability 
Ability variables have an effect on all the indicators of educational performance 
(drop out, the share of educational program finished and the study delay). The 
students' own perception of the probability of success in higher education (the 
subjective probability to graduate) has highly significant effects on the results in 
the first study. Students with a history in higher education have a higher prob
ability to graduate and are also less likely to re-enroll. Class repetition in secon
dary education is a bad signal for success in higher education. We found that 
students who repeated classes are more likely to drop out or have more study 
delay in university and are less likely to re-enrol in higher vocational education. 
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Students with a Vwo- or Mbo-certificate study faster in higher vocational educa
tion. Students with an Mbo-certificate have a high probability not to return after 
drop out. 

Background 
In general the background of students in higher education does not effect the 
results in higher education. However, there are some exceptions. Women study 
faster in university. Older students have a higher probability to graduate in uni
versity, a higher study progress and a lower probability to re-enrol. The social 
background (parents education or income) hardly has an effect on student per
formance. 

Supply side characteristics 
The level and type of study is clearly related with our indicators of educational 
success. We found a clear differences between university and higher vocational 
education. The type of study has an effect on drop out, study progress and study 
delay. In general student performance is lower in economic, cultural and techni
cal studies. 

Student or study characteristics 
We compared the total effect of students characteristics (ability and background 
variables) with the effect of study characteristics (level and type of education) on 
educational progress and study delay. For both indicators we found that the ef
fects of study characteristics dominate the effects of student characteristics. 

Entry selection 
The estimation results on the indicators of educational performance have been 
used for predicting educational success. The results showed that the predictive 
value of our 1991-variables is relatively low. At the start of the study it is difficult 
to identify who will drop out. Entry selection based on the score in the final 
exam does not improve the results of the educational system. Self-selection by 
students (indicated with the subjective probability to graduate) gives the best 
results, entry selection does not work. 

Finally 
The main conclusion is that the Dutch higher education system is governed by 
meritocratic selection with important differences between the levels and types of 
higher education. 
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10 Returns from higher education: 
graduates in ORU land 

10.1 Introduction 

The rapid increase in enrolment in higher education in the last two decades has 
caused a growing outflow of graduates from higher education to the labor mar
ket. In the first half of the nineties the number of annual graduates from univer
sity grew with 30% to 25.400 degrees in 1993/1994. The number of graduates 
from higher vocational education grew with 25% to 34.600 degrees. As a result of 
this influx the share of higher educated workers in total labor force increased 
from 21% in 1990 to 24% in 1994. Macro figures indicate a favorable position for 
higher educated workers on the labor market. Compared to other workers in the 
labor force they have a higher labor force participation and a lower unemploy
ment ratio85. Unemployment for higher educated workers is fairly stable in the 
nineties. 

Many observers have questioned societies' need for these amounts of higher 
educated workers™. The continuously growing supply of higher educated work
ers would lead to unemployment and crowding out of lower educated groups. 
Moreover, higher educated workers would enter jobs with lower educational 
requirements and with lower productivity. 

On the other hand the importance of higher education and research for economic 
growth and international competitiveness is widely accepted. Changes in labor 
demand are led by increasing global competition and rapid technological 
changes. This causes changes in demand for occupations and changes in the con
tents of occupations. Employers and officials responsible for employment poli
cies therefore stress the importance of higher education and increasingly use 
concepts like 'the need for lifelong learning'. 

In economic research this ambivalence seems to be translated in a growing litera
ture on (the returns from) overeducation87. This chapter tries to picture the situa
tion on the Dutch labor market for graduates from higher education in the mid-
nineties. We analyse the returns from education for graduates from higher edu
cation and especially focus on the entrance and exit of jobs which require less 
education than attained by the worker. This means we look at the relation be-

In 1994 participation for university and higher vocational graduates respectively is 87% and 
78%, for the rest of the labor force this is 57% (CBS, EBB 1994). The respective unemployment 
ratios are 7%, 6% and 9%. 
The increase in college attainment in the United States of the 1)aby boom' generation, and the 
resulting reduction in returns to schooling revived the notion of overeducation (Freeman, 1976). 
In Section 10.2 attention will be paid to the definition of overeducation. 
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tween 'overeducation' on the one hand and earnings and job mobility on the 
other hand. Moreover, the special features of the dataset enable us to include a 
range of ability and human capital measures in the analysis. 

In regard to the existing empirical literature on 'overeducation' the new ele
ments in this chapter are: 
1. The estimation of the 'ORU-specification™ for a sample of fresh entrants to 

the labor market; 
2. The analysis of overeducation using various measures of ability and human 

capital. 

In the next section we start with a review of the economic literature on overedu
cation. The empirical results are presented in Section 10.3. 

10.2 Review of literature on overeducation 

The economic literature on overeducation is mainly concerned with the earnings 
effects of 'overeducation'. Duncan and Hoffman (1981) distinguished between an 
individual's attained level of education and the education required in the job. 
From these concepts they derived measures of over- and undereducation, and 
they estimated returns to these years of mismatch, as well as returns to required 
years of education. This example was followed by many authors who estimated 
comparable specifications. Hartog (1997) gives an overview and labels this field 
of research as 'ORU land' following from the ORU specification, for Over, Re
quired and Undereducation. This specification is written as follows: 

lnW= ß0 + /?, 5, + ß2S2 + ß3S3 + ßj + e (10.1) 

where S, is the schooling years required in the job, S, is the number of years of 
overschooling (individual's attained education minus required education in the 
job if positive; otherwise S2 is zero) and S3 is undereducation years (required mi
nus attained schooling years if positive, zero otherwise). T contains other ex
planatory variables. 

This specification has some attractive features. The specification allows for dis
tinguishing demand side effects (characteristics of the job) from supply side ef
fects (characteristics of the worker). First, the standard Mincer equation is in
cluded as a special case where ß,=ß2=ßr Second, job characteristics are included 
in this specification. In case ß2=ß,=0 earnings are determined by job characteris
tics which refers to models of job competition as put forward by Thurow (1975). 
Therefore the specification gives a view on the classical question: 

The standard overeducation earnings function (see Section 10.2). 
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'Does the person define the job or does the job define the person?' (Lazear, 1995, 
p. 77). 

The results from the empirical studies are very constant; Sicherman (1991) 
speaks of 'stylized facts', whereas Hartog (1997) speaks of 'the laws of ORU-
land'. The main conclusions are: 
1. The returns to required schooling are higher than the returns to actual 

schooling. 
2. Returns to overeducation are positive, but smaller than returns to required 

education. 
3. Returns to undereducation are negative. 

A crucial issue seems to be how the required schooling has been measured. In 
the literature we find three different ways: 
i. systematic evaluation by professional job analysts; 
ii. worker self-assessment; 
iii. realized matches. 

Hartog (1994, 1997) works out pros and cons of the different measures and his 
main conclusion is: 
4. The first three 'stylized facts' are not sensitive to the measure of required 

education. 

These four findings are supported by nearly 50 empirical studies. 

Defining overeducation by solely looking at educational requirements might be 
questionable because it refers to underutilization of education. In case returns to 
years of 'overeducation' are equal or nearly equal to the returns to required edu
cation using the term overeducation seems to be incorrect. We think that it is 
more precise to use the term schooling surplus or schooling deficit for situations 
in which the required education is not equal to the actual education. Whether 
there is overeducation or undereducation in these situations depends on the re
turns to years of schooling surplus or schooling deficit compared to the returns 
on required education. Therefore in the next sections we will use the terms 
'schooling surplus and deficit'. 

Sicherman (1991) analyses job mobility in relation with 'overeducation'"*. He 
finds that 'overeducated' workers are younger and have lower amounts of on 
the job training than workers with the required level of schooling. Their job mo
bility both between firms and occupations is higher. An explanation for these 
findings is that there is a trade-off between schooling and other components of 
human capital. Another explanation is that 'overeducated' workers might have 
lower quality of schooling and/or general ability. This second explanation could 
not be tested by Sicherman because of lack of data. 

Defined in the classical way. 
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In the next sections the results of the empirical analysis of the incidence and ef
fects of overeducation are presented. For this we use a subsample of 'Verder 
Studeren' including all the schoolleavers (graduates and drop-outs from higher 
education). Required education has been measured by worker self-assessment on 
a scale of seven educational levels (which educational level do you think fits best 
for your job). Next to earnings information the dataset also contains information 
on job mobility and many variables on the educational background and activities 
during the study. This enables us to analyse different aspects of overeducation. 
1. Who has a schooling surplus? 
2. The relation between overeducation and earnings. 
3. Job mobility and overeducation. 

10.3 Who has a schooling surplus? 

Which graduates have a higher probability of entering a job which requires less 
then their attained schooling? In answering this question the empirical literature 
points to several components of human capital: working experience and job ten
ure. More working experience, job tenure or an increasing age reduces the prob
ability of having a schooling surplus"0. The relation between ability and schooling 
surpluses, as suggested by Sicherman (1991), is empirically not well established. 
Hartog et al (1997) find a positive relation between ability and schooling deficit 
but no significant relation between ability and having a schooling surplus. 

Variables used in the analysis 
Below we analyse the schooling surplus of graduates in their present job using a 
logit model. The dependent variable is having a schooling surplus in the present 
job or not". In the subsample of 852 schoolleavers who had a job in 1995 27% has 
a schooling surplus of at least one year. As independents we include four groups 
of variables. The first group consists of the background variables age, educa
tional level of parents plus attained schooling (years) and years of working expe
rience (and squared). Years of working experience is measured by using the date 
of graduation and the time needed for finding the first job. Age is included be
cause a substantial part of the graduates is significantly older than the 'regular' 
graduates, namely older than 40. In this group we also include a variable on la
bor market participation for different types of education which indicates differ
ences in labor market position. We included the average labour market participa
tion per type of education from the 1995-survey. The educational level of the 

For references see Hartog (1997) p. 12. 
The analysis of the schooling surplus in the first job points out that students who work during 
their study have a higher probability of having a schooling surplus in their first job. The obvi
ous explanation is that these students continue to work in these jobs after graduation untill they 
find a 'matching' job. To avoid this bias we prefer to analyse the schooling surplus in the pres
ent job. 
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parents is included because of the influence of social background on educational 
choices. 
The second group consists of variables related to the higher education followed 
by the respondents: the type of education (for dropouts we included the type of 
education in 1991), spells of study delay and dummy variables on activities 
during the study: engagement in policy activities, work for more than 12 hours 
weekly and relevant work experience. Moreover we include the number of 
weekly study hours in 1991 (effort). 
The third group of variables is about the motivation for the study in 1991. We 
included the intrinsic and extrinsic motivation (described earlier), the expected 
future income after graduation (in 1991) and the expected probability of gradua
tion (in 1991). 
The fourth group includes variables on the results in secondary education: the 
average marks on languages, humanities subjects and science subjects, the school 
advice at the end of primary education and whether the respondent repeated 
classes. 

In Table 10/1, the sample has been separated in two groups: those with a 
schooling surplus and those with required schooling or a schooling deficit*2. The 
simple sample statistics show that in the group of graduates with a schooling 
surplus we find higher shares of women and graduates from social and educa
tional studies. In the group of workers with the required education we find 
higher shares of graduates from medical studies and graduates who performed 
policy activities during their study. Moreover, we see that workers with a 
schooling surplus earn less and have a higher job mobility than other workers. 

In the total sample only 5% of the workers had a schooling deficit, we added this small group to 
the group of workers with the required education. 
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Table 10/1 Sample means of selected variables (full-time students) 

schooling surplus required schooling 

attained schooling (years) 15.8 15.5 

female (%) 57.1 47.9 

experience (years) 1.4 1.5 

age (oct '95) 25.8 25.9 

parents education (1-5) 3.1 3.1 

type of higher education (%) 

social studies 16.0 10.0 

economics 16.4 14.4 

health/medical studies 8.2 14.4 

agricultural studies 9.1 12.5 

science studies 11.7 13.9 

technical studies 11.7 14.6 

languages/cultural studies 8.2 6.7 

educational studies 13.4 9.7 

law studies 5.2 2.8 

spells of study delay (month) 13.1 13.3 

policy activities during study (% yes) 35.1 43.1 

relevant workexperience during study 
one year or less (%) 26.4 29.9 

more than one year (%) 21.6 21.0 

work during study (>12 hours weekly) 
during the whole study (%) 18.1 13.3 

at least one year (%) 20.3 17.6 

less than one year (%) 14.7 19.1 

study effort '91 (weekly hours) 33.0 35.0 

motivation in '91 

extrinsic motivation (1-10) 5.5 5.7 

intrinsic motivation (1-10) 8.6 8.8 

expected future income '91 (guilders) 2,440 2,440 

expected prob, graduation '91 (%) 87.8 89.0 

secondary education 
average mark languages 6.7 6.8 

average mark humanities 6.8 6.9 

average mark science 6.6 6.7 

school advice (1-7) 5.1 5.2 

repeated classes (% yes) 34.1 35.1 

earnings 1995 (guilders) 1,980 2,280 

job mobility (% yes) 46.6 39.4 

# observations 231 621 
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Estimation results 
Table 10/2 gives the estimation results for three models. The first model is the 
binomial logit model for having a schooling surplus for all workers'". Next, the 
model has been estimated separately for women and men. 

Components of human capital 
We find some relations between schooling surpluses and human capital compo
nents. First, the probability of having a schooling surplus falls with working ex
perience (we also find a positive second order effect). This effect is found for 
women, not for men. Second, the field of study and the activities during the 
study effects the probability of having a schooling surplus. Studying in medical 
fields reduces the probability of schooling surpluses in the present job. Moreo
ver, agricultural, technical and science studies tend to reduce this probability as 
well. Students engaged in policy activities during study have lower probabilities 
on schooling surpluses in their future jobs. We should note that the effects of the 
field of study could also be related with ability as technical studies tend to attract 
the best students. 

Ability 
As suggested by Sicherman (1991), we find a negative relation between ability 
and the probability of having a schooling surplus. Higher average marks in lan
guages and humanities lower the probability on a schooling surplus. These ef
fects are not equal for men and women. The effects of the average mark for sci
ence subjects might be taken over by the field of higher education. Students with 
high scores on these subject more often choose for technical or sciences studies. 

'Background variables' 
Workers with a higher attained schooling have a higher probability of having a 
schooling surplus. This seems an obvious result because for these workers there 
simply are more jobs in which they can have a schooling surplus. We think that 
this variable should be interpreted as just a control variable. 

Differences between men and women 
For women we find a tendency of having a higher probability on a schooling 
surplus in the present job. However, the effect is not significant at the conven
tional levels. Groot and Maassen van de Brink (1996) explained schooling sur
pluses in terms of compensation for career disruptions. Here we already find a 
tendency for more schooling surpluses for women at the start of the career. 
Comparing the second and third model we see that experience, policy activities 
and motivation matter for women and not for men. These differences might be 
related to differences in fields of study and labor market segments. As women 
more often choose studies with weaker labor market prospects characteristics 
like experience and policy activities might matter for getting matching jobs. 

We also estimated ordered logit models on the number of surplus years. As some of the levels 
of schooling levels only have few observations and the results do not differ much we prefer to 
present the results of the binomial logit model. 
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Finally, we also analysed the effects of the spells of unemployment after gradua
tion on the probability of having a schooling surplus in the present job. In sev
eral specifications we did not find a significant effect of the spell of unemploy
ment. 
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Table 10/2 Probability of having a schooling surplus; logit-analysis (full-time 
students) 

all w o r k e r s w o m e n men 

coeff. prob. coeff. prob. coeff. prob. 
intercept 2.74 0.49 -5.88 0.30 12.97 0.04 

attained schooling 0.20 0.00** 0.45 0.00** 0.04 0.68 
female 0.29 0.13 
experience -0.82 0 . 0 0 " -1.27 0.00** -0.47 0.31 
experience (squared) 0.20 0.00** 0.34 0.00** 0.08 0.53 
age -0.13 0.43 -0.13 0.54 -0.10 0.67 
labor market participation 0.00 0.67 0.00 0.86 -0.01 0.47 
parents education -0.02 0.82 -0.12 0.27 0.02 0.88 
higher education 

field of study (ref. social studies) 

economics -0.20 0.53 -0.35 0.43 -0.25 0.63 
health/medical studies -1.01 0 . 0 0 " -1.11 0.01* -1.15 0.10 
agricultural studies -0.49 0.17 0.21 0.69 -1.22 0.03* 
science studies -0.46 0.17 -0.15 0.75 -1.04 0.06 
technical studies -0.53 0.12 -0.81 0.21 -0.65 0.21 
languages/cultural studies 0.06 0.87 0.21 0.70 -0.69 0.34 
educational studies -0.07 0.82 0.02 0.97 -0.53 0.47 
law studies 0.15 0.75 0.44 0.52 -0.52 0.49 

study delay duration -0.01 0.56 -0.03 0.19 0.00 0.99 
policy activities during study -0.40 0.03* -0.50 0.05* -0.39 0.17 
relevant workexperience during study 

one year or less -0.14 0.49 0.03 0.93 -0.23 0.46 
more than one year -0.05 0.81 0.24 0.44 -0.37 0.33 
work during study (>12 hours weekly) 

during the whole study 0.19 0.44 -0.09 0.79 0.63 0.11 
at least one year 0.04 0.85 0.23 0.48 -0.09 0.81 
less than one year -0.22 0.37 0.13 0.70 -0.64 0.10 

weekly effort study hours '91 0.00 0.56 0.01 0.16 -0.02 0.15 
motivation in '91 

extrinsic motivation -0.05 0.27 0.00 1.00 -0.12 0.09 
intrinsic motivation -0.13 0.04* -0.22 0.02* -0.06 0.53 
expected future income '91 0.32 0.32 0.78 0.14 -0.03 0.95 
expected prob, graduation '91 -0.01 0.36 -0.01 0.19 -0.01 0.51 
secondary education 

average mark languages -0.35 0.01* -0.02 0.93 -0.67 0.00** 
average mark humanities -0.24 0.07* -0.39 0.04* -0.23 0.29 
average mark science 0.00 1.00 0.09 0.55 -0.14 0.41 
school advice -0.03 0.60 0.10 0.21 -0.15 0.06 
repeated classes -0.03 0.86 0.18 0.50 -0.26 0.36 

likelihood ratio test 0.00** 0 . 0 0 " 0 . 0 0 " 
% with schooling surplus 27 31 23 

# observations 852 428 424 
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10.4 Overeducation and earnings 

The 'overeducation' wage equation (see Section 10.2) has been estimated on 
three different wages: 
1. wages of graduates in 1994 (measured in the 1994-survey); 
2. wages in the first job after graduation (measured in the 1995-survey); 
3. wages in the present job (measured in the 1995-survey). 

The dependent variable in 1994 is the net hourly wage. In the 1995-survey hours 
worked per week was not asked. Therefore monthly wages are taken as depend
ent variables and wages less than 1500 per month were excluded in the analyses. 
We think that these very low wages are typically parttime jobs. 

Because the results do not differ much we only present the results of the regres
sion on the present wage in 1995. Table 10/3 gives the results for the total group, 
Table 10/4 for men and Table 10/5 for women. 

The estimation results for our sample of schoolleavers from higher education 
violate the laws of ORU-land. We do not find significant effects of schooling sur
pluses or deficits on earnings, we only find a slight tendency for men which dis
appears after including more variables. An explanation for this deviant finding 
might be that our sample is about schoolleavers in the first years on the labor 
market. Maybe, returns on overeducation need some time. We also see that the 
return on required education reduces after including more variables. Women 
earn five to six percent less than men, but seem to have a higher return on educa
tion. However, this difference is partly due to other factors. Including more vari
ables reduces the gap between men and women. For men we find that the educa
tion of the parents has a positive effect on earnings. The field of study counts: 
medical and law studies earn most, science and cultural studies earn the least. 
This finding for medical and science studies is in line with the results in Chapter 
6 on 'the hidden technical potential'. The high returns from law studies is also 
mentioned by Frank and Cook(1996) and Murphy e.a. (1991). The low return for 
science studies possibly is related to the fact that many of these graduates choose 
for low paying Phd-tracks. The low return for technical studies does not reflect 
labor market shortages as mentioned regularly by employers. We find a clear 
effect of working during the study on earnings. The more working experience 
during study the higher the income (excluding parttime students gives the same 
results). This finding confirms 'employers talk' about the importance of activities 
outside the study. Women who work hard during their study earn less than 
other women, study effort has a negative effect on earnings. 
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Expectations matter 
Motivation matters: intrinsically motivated female students earn less. Moreover, 
students who expect higher future earnings after graduation earn higher wages 
after graduation. The effect is very significant for both men and women; this in
dicates that expectations are realised. In the next chapter we will further elabo
rate on the relation between expectations and realisations. 

Higher marks for humanities and science subjects give higher wages for women, 
not for men. 
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Table 10/3 Earnings in 1995 in present job (total group) 

coeff. t-value coeff. t-value coeff. t-value coeff. t-value 

intercept 6.680 50.04 6.755 44.36 5.732 20.64 5.638 19.07 

required education 0.052 7.96 0.052 7.71 0.045 6.33 0.045 5.95 

overeducation 0.009 0.97 0.007 0.80 0.000 0.01 0.000 -0.03 

undereducation -0.009 -0.58 -0.001 -0.09 0.003 0.21 0.003 0.19 

female -0.057 -3.28 -0.068 -3.74 -0.054 -2.96 -0.046 -2.43 
experience 0.066 2.39 0.082 3.06 0.077 2.87 0.076 2.79 

experience (squared) -0.005 -0.64 -0.010 -1.35 -0.008 -1.08 -0.008 -1.07 

age 0.007 2.98 0.005 1.85 0.004 1.50 0.003 1.20 

labor market participation 0.003 3.23 0.001 1.36 0.001 1.32 0.001 1.38 

parents education 0.008 0.99 0.011 1.45 0.012 1.58 0.013 1.61 

higher education 

field of study (ref. social studies) 

economics 

health/medical studies 

agricultural studies 

science studies 

technical studies 

languages/cultural studies 

educational studies 

law studies 

parttime study 

study delay duration 

policy activities during study 

relevant workexperience during study 

one year or less 

more than one year 

work during study (>12 hours weekly) 

during the whole study 

at least one year 

less than one year 

weekly effort study hours '91 

motivation in '91 

extrinsic motivation 

intrinsic motivation 

expected future income '91 

expected prob, graduation '91 

secondary education 

average mark languages 

average mark humanities 

average mark science 

school advice 

repeated classes 

adjusted r-square 

# observations 

0.022 0.69 0.015 0.48 0.014 0.45 

0.070 2.15 0.058 1.79 0.058 1.77 

0.041 1.09 0.038 1.01 0.032 0.84 

'0.067 -1.97 -0.060 -1.77 -0.066 -1.89 

0.047 1.37 0.040 1.17 0.037 1.06 

0.052 -1.16 -0.046 -1.02 -0.044 -0.97 

0.036 1.03 0.040 1.16 0.038 1.10 

0.167 3.42 0.157 3.26 0.155 3.17 

0.033 1.02 0.028 0.88 0.021 0.63 

•0.001 -0.89 -0.001 -0.80 -0.001 -0.77 

0.007 0.38 0.007 0.38 0.003 0.17 

•0.035 -1.70 -0.039 -1.89 -0.042 -2.02 

•0.022 -0.99 -0.025 -1.15 -0.025 -1.13 

0.095 3.78 0.089 3.56 0.088 3.49 

0.062 2.55 0.058 2.40 0.063 2.57 

0.042 1.70 0.042 1.71 0.045 1.81 

-0.001 -1.05 -0.001 -1.04 -0.001 -1.16 

0.002 0.37 0.002 0.39 

-0.003 -0.55 -0.004 -0.60 

0.140 4.45 0.130 4.06 

0.001 1.37 0.001 

-0.004 

0.015 

0.014 

-0.002 

0.026 

1.31 

-0.28 

1.13 

1.28 

-0.43 

1.39 

0.17 0.23 0.25 0.25 

45 735 734 726 
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Table 10/4 Earnings in 1995 in present job for men 

coeff. t-value coeff. t-value coeff. t-value coeff. t-value 

intercept 6.691 34.33 6.722 32.70 5.909 15.54 5.876 13.99 

required education 0.051 5.50 0.051 5.55 0.042 4.37 0.045 4.39 
overeducation 0.017 1.20 0.017 1.20 0.007 0.52 0.010 0.71 
undereducation -0.018 -0.96 -0.008 -0.42 0.004 0.20 0.005 0.22 

experience 0.039 0.90 0.069 1.67 0.076 1.83 0.071 1.67 
experience (squared) 0.004 0.37 -0.006 -0.60 -0.008 -0.77 -0.007 -0.64 
age 0.008 2.25 0.002 0.64 0.002 0.63 0.001 0.40 
labor market participation 0.002 1.55 0.000 -0.16 0.000 -0.01 0.000 0.02 
parents education 0.013 1.13 0.022 1.90 0.022 1.88 0.020 1.68 

higher education 

field of study (ref. social studies) 

economics 

health/medical studies 

agricultural studies 

science studies 

technical studies 

languages/cultural studies 

educational studies 

law studies 

parttime study 

study delay duration 

policy activities during study 

relevant workexperience during study 

one year or less 

more than one year 

work during study (>12 hours weekly) 

during the whole study 

at least one year 

less than one year 

weekly effort study hours '91 

motivation in '91 

extrinsic motivation 

intrinsic motivation 

expected future income '91 

expected prob, graduation '91 

secondary education 

average mark languages 

average mark humanities 

average mark science 

school advice 

repeated classes 

adjusted r-square 

# observations 

•0.020 -0.41 -0.022 -0.45 -0.014 -0.28 

0.057 0.99 0.031 0.54 0.036 0.61 

•0.026 -0.48 -0.042 -0.77 -0.036 -0.64 

•0.183 -3.60 -0.189 -3.67 -0.177 -3.31 

-0.005 -0.11 -0.019 -0.39 -0.006 -0.12 

•0.227 -2.87 -0.233 -2.91 -0.227 -2.81 

•0.030 -0.51 -0.035 -0.58 -0.034 -0.55 

0.163 2.32 0.145 2.04 0.149 2.08 

0.128 2.51 0.133 2.59 0.124 2.33 

•0.002 -1.08 -0.002 -1.15 -0.002 -1.32 

•0.004 -0.17 -0.004 -0.18 -0.004 -0.15 

-0.012 -0.42 -0.013 -0.44 -0.011 -0.39 

•0.004 -0.12 -0.013 -0.41 -0.011 -0.34 

0.099 2.63 0.099 2.63 0.102 2.71 

0.047 1.39 0.047 1.38 0.050 1.42 

0.062 1.79 0.061 1.77 0.072 2.02 

0.001 1.07 0.001 1.05 0.001 1.00 

-0.005 -0.76 -0.005 -0.71 

0.009 1.14 0.009 1.15 

0.096 2.20 0.087 1.94 

0.002 1.71 0.002 

-0.003 

0.010 

-0.001 

-0.003 

0.039 

1.80 

-0.16 

0.51 

-0.07 

-0.43 

1.44 

0.13 0.26 0.27 0.26 

377 372 371 367 
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Table 10/5 Earnings in 1995 in present job for women 

coeff. t-value coeff. t-value coeff. t-value coeff. t-value 

intercept 6.465 36.00 

required education 

overeducation 

undereducation 

6.572 29.03 5.456 13.40 5.380 12.65 

0.057 5.77 0.052 4.81 
0.005 0.45 0.002 0.18 
0.013 0.53 0.019 0.74 

experience 
experience (squared) 
age 
labor market participation 
parents education 

higher education 

field of study (ref. social studies) 

economics 
health/medical studies 

agricultural studies 

science studies 

technical studies 
languages/cultural studies 

educational studies 
law studies 

parttime study 
study delay duration 

policy activities during study 

relevant workexper ience during study 
one year or less 

more than one year 

work during s tudy (>12 hours week ly ) 
during the whole study 

at least one year 

less than one year 

weekly effort study hours '91 

motivation in '91 
extrinsic motivation 
intrinsic motivation 
expected future income '91 
expected prob, graduation '91 

secondary education 
average mark languages 
average mark humanities 
average mark science 
school advice 
repeated classes 

adjusted r-square 

# observations 

0.052 4.48 0.047 3.91 

-0.001 -0.09 -0.006 -0.46 

0.013 0.53 0.008 0.33 

0.074 2.07 0.082 2.25 

-0.009 -0.92 -0.011 -1.15 

0.007 1.93 0.007 1.67 
0.004 2.88 0.004 2.11 

0.003 0.29 0.003 0.26 

0.070 1.95 
-0.007 -0.74 
0.005 1.37 
0.003 1.81 
0.003 0.33 

0.072 1.99 
-0.008 -0.88 
0.005 1.19 
0.003 1.63 
0.006 0.54 

0.017 0.39 0.006 0.15 0.010 0.22 

0.073 1.82 0.072 1.80 0.071 1.75 

0.074 1.31 0.083 1.50 0.064 1.13 

0.034 0.72 0.036 0.77 0.018 0.37 

0.051 0.77 0.045 0.69 0.039 0.59 

0.060 1.03 0.059 1.03 0.055 0.94 

0.069 1.59 0.081 1.89 0.081 1.88 

0.121 1.74 0.119 1.73 0.119 1.72 

•0.035 -0.80 -0.036 -0.84 -0.053 -1.20 

•0.001 -0.42 -0.001 -0.53 -0.001 -0.55 

0.017 0.66 0.019 0.74 0.008 0.33 

-0.069 -2.23 -0.070 -2.32 -0.071 -2.33 

-0.032 -1.00 -0.027 -0.87 -0.023 -0.73 

0.094 2.75 0.078 2.28 0.073 2.13 

0.077 2.21 0.067 1.92 0.072 2.04 

0.043 1.18 0.040 1.12 0.033 0.91 

-0.002 -1.82 -0.002 -1.82 -0.002 -2.02 

0.005 0.70 0.005 0.70 
-0.017 -1.83 -0.018 -1.90 

0.167 3.61 0.154 3.26 

0.000 0.11 0.000 

-0.008 
0.025 
0.033 
0.001 
0.011 

-0.08 

-0.43 
1.36 
2.04 
0.14 
0.42 

0.19 0.21 0.24 0.25 

368 362 363 359 
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10.5 Overeducation and job mobility 

Sicherman (1991) finds a higher job mobility for 'overeducated' workers. He also 
finds that 'overeducated' workers are more likely to move to a higher-level oc
cupation. Unfortunately in our dataset we don't have information on the occupa
tional level*4. Therefore we can only consider job mobility and not career mobil-
ity. 

In Table 10/6 the estimation results of a logit model on job mobility is given. The 
first model includes schoolleavers who are still unemployed, the second model 
only includes jobfinders. 

Table 10/6 Overeducation and job mobility 

a 11 jobfinders 

coeff. prob. coeff. prob. 

intercept 7.23 0 .00" 8.13 0.00** 

required education -0.08 0.22 -0.09 0.26 

schooling surplus 0.21 0 . 0 1 " 0.31 0.00** 

schooling deficit 0.39 0.04* 0.35 0.28 

(log) income in first job -1.14 0.00** -1.16 0.00** 

unemployed after graduation (yes=l) 0.27 0.16 

time since graduation 0.17 0.26 0.16 0.30 

experience 1.11 0.00** 1.19 0.00** 

experience (squared) -0.20 0.01** -0.19 0.08 

likelihood ratio test 119.3 ** 99.9 „ 

# observations 699 465 

* significant at 5%-level; ** significant at 1%-level 

Most of the effects are similar to the findings by Sicherman (1991). Schoolleavers 
with a schooling surplus in their first job are more likely to move to other jobs. 
We also find a clear relation between the income in the first job and job mobility. 
The lower the income the higher the probability of moving to another job. 
Not like Sicherman we find that schoolleavers with a schooling deficit are more 
likely to move to other jobs. This result however is based on very few observa
tions". 

In Sichermans sample workers with exactly the required education for the job can also move 
upward, in our dataset we cannot identify this. 
the effect of experience on job mobility also differs from Sicherman findings. We think this can 
be explained by the fact that our sample consists of fresh entrants to the labor market. They are 
all starters on the labor market, a phase in the career with a high turnover rate. 
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Our dataset also contains information about the motives for changing jobs (Table 
10/7). 

Table 10/7 Motives for job mobility (column %) 

schooling surplus schooling deficit 

working level too low 37 7 

salary too low 3 7 

unpleasant working atmosphere 6 -
too little career opportunities 11 13 

expiration of contract 27 53 

I was laid off 1 7 

other 16 13 

# observations 195 15 

For workers with a schooling surplus the working level and the expiration of the 
contract are the main reasons for changing jobs. Workers with a schooling deficit 
mainly change jobs because of the expiration of the contract. Note, that this 
group is very small. 

10.6 Conclusions 

In this chapter we analysed various aspects of 'overeducation' for a sample of 
schoolleavers from higher education in their first years on the labor market. Our 
main findings are: 
- components of human capital and ability matter for the probability of en

tering a 'bad' job; 
job mobility is higher for workers in 'bad' jobs; 

- workers in 'bad' jobs don't get a return on their schooling surplus (which 
means a violation of the second law of ORU-land); 
policy activities or work during study matter for the probability of entering 
'good' jobs and for earnings. 

Therefore we can conclude that workers in 'bad' jobs have less human capital or 
ability. 'Bad' jobs pay less than 'good' jobs and job mobility is higher in 'bad' 
jobs. These findings seem to picture a labor market governed by demand side 
opportunities in which schoolleavers seek their way to a proper matching job. 
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11 Do expectations of earnings come 
true? 

11.1 Introduction 

Expectations of earnings lie at the heart of the 'human capital' model. The model 
states that students, in deciding on the amount of education, compare the out
comes of the different options and choose the option with the highest return. 
Considering this pivotal role of expectations in the choice process, one would 
expect that the expectations of pupils and students have been studied exten
sively. Such is not the case, however. After the classic studies by Freeman (1971, 
1975), only a few studies have been carried out in this field. Manski (1993) com
mented as follows: 'The profession has traditionally been sceptical of subjective 
data; so much that we have generally been unwilling to collect data on expecta
tions. Instead, the norm has been to make assumptions about expectations for
mation.' Many economic researchers assume equality of expectations and reali
sations (for example Willis and Rosen, 1979). 

Other disciplines in the field of educational research like sociology or psychol
ogy have less problems with collecting subjective data in this field (see for in
stance Smith and Powel (1990), Berndt and Miller (1990), but also among econo
mists this scepticism of subjective data seems to be fading, considering some re
cent studies (Dominitz and Manski (1994) and Betts (1996). One of the main fea
tures of these studies is that expectations of earnings are compared with realisa
tions of earnings on the labour market by others. This means, the validity of ex
pectations of students is evaluated by realised earnings on the labour market by 
employees with certain characteristics but not by realisations of earnings of the 
same students. This individual comparison of expectations and realisations of 
earnings can be done with the data from the panelstudy 'Verder Studeren'. This 
analysis, which is the subject of this chapter, is relevant from a theoretical point 
of view but can also throw light on questions about over- or underinvestments in 
education. For instance, if students with certain characteristics have much higher 
realisations than expectations there might be underinvestment in education. 
However, the most intriguing question of the analysis is: do students predict bet
ter than our economic model does? 

In Section 11.2 an overview is given of the empirical studies on expectations. Sec
tion 11.3 describes the data. In Section 11.4 the results of the analysis are pre
sented. 
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11.2 Empirical knowledge 

Studies on labour market expectations and the relation with educational deci
sions start with Freeman (1971, 1975, and others). In these classic studies Free
man showed that the expectations of students correspond to a high degree with 
the performance of earlier cohorts on the labour market. This applies both to the 
initial wages for various occupations and to the wages after 15 years and at the 
end of the respective professional careers. The analysis also showed that income 
differences between occupations have an influence on the choice of education, 
assuming a limited set of educational alternatives. In other words, the choice be
tween a number of educational alternatives is influenced by the expected income 
differences between occupations. 
Dominitz and Manski (1994) asked students in the U.S.A. to complete a comput
erised questionnaire in order to obtain information about income expectations 
for various levels of education. The main conclusions drawn from this explora
tive study were that students are capable of making realistic estimates of future 
incomes, and that the general expectation was that education leads to higher in
come. Betts (1996) analysed income expectations of undergraduates. This study 
showed that there was no great divergence between expectations and realisa
tions in the labour market (by others). Students in higher years proved much 
better informed with respect to the labour market than first-year students. 
In the Netherlands, the influence of income expectations on educational deci
sions was analysed in detail by Kodde and Ritzen (1986). This study has already 
been described in Chapter 4. 
In most economic studies assumptions are made about labour market expecta
tions, or realisations are used for the analysis instead of expectations. Examples 
are Willis and Rosen (1979) or Berger (1988). This latter study analyses the effect 
of predicted future incomes on the choice of the type of education assuming that 
realised earnings are equal to expectations. 
The main conclusion of this overview is that the economic literature on earnings 
expectations is small. Moreover, the validity of expectations has not been ana
lysed at the individual level. 

11.3 The data and frame of analysis 

For the analysis we use data from the sample of students in higher education. 
The sample consists of 3,845 students in both levels of higher education, in all 
types of higher education and in all years, which means freshmen and students 
in higher years. In 1991 these students were asked an open question about their 
expected starting salary after graduation. In 1995 more than 1,000 students (of 
the remaining 2,140 students in the panel) had left higher education and entered 
the labour market. These students were asked about their earnings. For 645 stu-
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dents we have information on both expected earnings in 1991 and realised earn
ings after graduation. 

In the analysis of expected and realised earnings we only use variables known at 
the first survey in 1991. We distinguish four groups of variables: 

background variables (sex, age, parents education, parental income); 
higher education variables (level and type of education, year of education, 
part-time student); 
secondary education variables (marks in languages, science and humanities, 
repeated classes, schooladvice at the end of primary education); 
motivation in higher education (study effort in 1991 (hours per week), ex
trinsic and intrinsic motivation, expected probability of graduation). 

Because not all students graduated at the same time or graduated at all we also 
used information on dropping out and working experience for calculating the 
income after graduation for students who started working well before 1995. The 
income in 1995 was corrected for the returns on years of working experience and 
in case of drop out for the graduation premium. 

The relation between expectations and realisations of earnings is analysed in 
three steps: 
1. Estimating the same model for expectations and realisations; 
2. Comparing expectations and realisations at the individual level; 
3. Estimating a model for the differences between expectations and realisations. 

11.4 Empirical analysis of expected and realised 
earnings 

The first step of the analysis is the estimation of a model for the expected earn
ings of students in 1991 and for the realised earnings in 1995. The aim of this first 
step is to find out whether the effects of various variables on expectations are the 
same as the effect on realised earnings. In other words, is the structure of the de
terminants for expected earnings the same as the structure for realised earnings. 
The estimation results of the OLS-regression are presented in Table 11/1. The 
dependent variables are the natural logarithm of expected and realised earnings. 
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Table 11/1 Regression analysis of expected and realised earnings 

expected earnings realised earnings* % difference** 

coeff. t-value coeff. t-value coeff. t-value 

0.058 -2.43 -0.059 -2.50 0.007 0.22 

0.008 2.12 0.004 1.24 0.001 0.32 

•0.015 -1.32 0.010 0.94 -0.027 -1.89 

0.052 1.98 0.000 0.00 0.039 1.17 

intercept 6.824 23.25 7.268 25.19 -0.121 -0.32 

female 

age 

parents education 

log parental income 

higher education 

field of study (ref. social studies) 

economics 

health/medical studies 

agricultural studies 

science studies 

technical studies 

languages/cultural studies 

educational studies 

law studies 

parttime study 

weekly effort study hours '91 

motivation in '91 

extrinsic motivation 

intrinsic motivation 

expected prob, graduation '91 

secondary education 

average mark languages 

average mark humanities 

average mark science 

school advice 

repeated classes 

educational position in '91 (ref. - university older) 

vocational freshmen 

vocational older 

university freshmen 

years till graduation 

adjusted r-square 

# observations 

* cor rec ted for years of w o r k i n g exper ience a n d d r o p - o u t 

** ( exp - r ea l ) / exp 

0.077 1.93 0.071 1.80 0.014 0.28 

0.112 2.68 0.112 2.73 -0.017 -0.31 

0.058 1.21 0.065 1.37 -0.034 -0.56 

•0.036 -0.82 -0.023 -0.52 -0.028 -0.49 

0.075 1.67 0.089 2.02 -0.046 -0.80 

0.027 -0.52 -0.125 -2.41 0.072 1.08 

•0.023 -0.52 0.007 0.17 -0.048 -0.86 

0.064 1.00 0.100 1.57 -0.054 -0.65 

0.109 2.63 0.022 0.55 0.077 1.47 

0.000 0.38 -0.002 -1.81 0.002 1.24 

0.015 2.34 0.008 1.37 0.002 0.27 

0.001 0.16 -0.003 -0.38 0.000 -0.01 

0.001 0.64 0.002 2.37 -0.001 -0.87 

0.022 -1.30 -0.016 -0.97 -0.014 -0.68 

0.022 1.32 0.048 2.94 -0.037 -1.78 

0.030 2.16 -0.007 -0.50 0.036 2.04 

•0.005 -0.75 -0.001 -0.15 -0.005 -0.54 

0.069 2.91 0.055 2.39 0.014 0.45 

-0.126 -3.67 -0.133 -3.91 0.001 0.02 

-0.155 -5.40 -0.115 -4.07 -0.007 -0.21 

•0.014 -0.33 -0.008 -0.18 0.002 

-0.027 

0.04 

-2.07 

0.13 0.12 0.00 

645 645 645 
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Most of the effects on expected earnings have the same sign and comparable size 
as the effect on realised earnings. Female students expect to earn 6 percent less 
than male students and this is realised four years later. Most remarkable is the 
coincidence of the effects of the types of education on expectations and on reali
sations of earnings. For many types of education this coincidence includes sign 
and size of the effects. Students in economics, health and technical and law 
studies expect more income than students in social studies and earn more after 
four years. Students in languages and cultural studies might be disappointed 
with their earnings, they expect the same as students in social studies but earn 
considerably less. Students who repeat classes expect more and also realise 
higher incomes than other students. This positive effect on earnings is in line 
with the human capital view and not with the screening view as Oosterbeek 
(1992) points out. 

The effects of marks in secondary education on expected earnings are not trans
lated into realised earnings. Students with high scores in science subjects expect 
more income than others but do not earn more four years later. The opposite is 
true for students with high scores in humanity subjects: they do not expect more 
than others but realise higher incomes. We also see that students from high-
income families expect higher incomes after graduation but do not earn more 
after four years than students from low-income families. 

The main conclusion is that the pattern of effects on expected earnings is compa
rable with the effects on realised earnings. 

However, these effects don't have to hold at the individual level. Therefore we 
compared expectations and realisations at the individual level in two ways. First 
by cross-tabulating the distribution of expected earnings and realised earnings 
(Table 11/2). Second, by analysing the systematic differences between expecta
tions and realisations. 

In Table 11/2 we see that the mean of expected income is 10 percent higher than 
the mean of the realized income and that the standard deviations do not differ. 
This optimistic view of students was also found by Smith and Powel (1990). 
Each earnings distribution in Table 11/2 is divided in 6 classes (one, two, or 
more than two standard deviations below or higher than the average earnings). 
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Table 11 /2 Expectations and realisations at the individual level (% of total sam
ple, n=645) 

realised earnings (lnW2) \i=7.67 o=.28 

Expected earnings LnW2 < 
(InWl) ^=7.77 a=.29 \x-2a 

\l-Za < n-a < \x< lnW2 < n+a < lnW2 (i+2a < 
lnW2< Li-a lnW2 < \x \i+o < n+2a lnW2 

InWl < n-2a 0.2 0.5 0.8 0.6 0.0 

Li-2a<lnWl <| i-a 0.6 1.6 1.7 4.3 0.9 

|i-a < InWl < ^ 1.1 2.2 9.9 15.9 4.5 

\i < InWl < \i+o 

H+a < InWl < |i+2a 

0.6 

0 

2.2 

0.5 

11.0 

1.1 

17.8 

4.2 

8.5 

2.5 

H+2a<lnW] 0 0.3 0.5 

161 

0.2 

278 

0.6 

# observations 16 46 

0.5 

161 

0.2 

278 110 

0.0 

0.2 

1.4 

2.2 

1.4 

0.5 

36 

Most of the sample lies just below or just above the average. Only a small frac
tion of s tudents (approximately 2%) lies in the right tale of expectations of earn
ings and the left tale of realised earnings or vice versa (shade area in Table 11/2). 
This means that large differences between expectations and realisations are rare. 

Systematic differences 
In the right two columns of Table 11/1 we analyse the systematic differences be
tween expectations and realisations. The dependent variable is the percentage 
difference of expected earnings and realised earnings. In the model we also in
cluded a variable which measures the distance between the first survey and the 
moment of graduat ion because it is plausible that 'years till graduat ion ' influ
ence the validity of the earnings prediction by students. 
The main conclusion from this model is that systematic differences between 
earnings expectations and realisations are rare. At the 5%-level we only find sig
nificant effect of average marks for science and years till graduation. Students 
with higher scores on science subjects overestimate their earnings after gradua
tion. Students who come closer to graduation tend to become less optimistic 
about their earnings. 

The very poor overall fit of the model clearly shows that differences between 
expected earnings and realised earnings are not systematic. This means that dif
ferences between expected and realised earnings are due to pure chance. 

The two main findings of the analysis above are: 
1. The structure of earnings expectations and realisations are related; 
2. Differences between expectations and realisations are not systematic. 

file:///x-2a
file:///l-Za


Do expectations of earnings come true? 171 

The correlation between the systematic part and the non-systematic part of the 
earnings equations confirm these findings (Table 11/3). 

Table 11/3 Correlation between systematic and stochastic part of expected and 
realised earnings 

realised earnings 

expected earnings systematic part error term  

systematic part 0.81 0 
error term 0 0.15  

The correlation between the error terms of the expected earnings equation and 
the realised earnings equation is very low, indicating the absence of systematic 
differences between expectations and realisations. 

Wlio predicts bettter: the students or the economic model? 
The validity of the students prediction from 1991 can be compared with the re
sults from the model on realised earnings in Table 11/1. For this we simply re
gressed the realised earnings after graduation on the expected earnings in 1991. 
Table 11/4 gives the main results for the student model and the economic model. 

Table 11/4 Regression of student expectations on realised income 

students model coeff. t-value 

intercept 5.720 19.7 

expected income 0.251 6.7 

adjusted r-square 0.06 

economic model 

adjusted r-square 0.12  

The expected income has a clear effect on the realised earnings. But the fit of the 
economic model is superior to the fit of the students model. The economic model 
gives a better prediction of future income. 

Conclusions 
At the individual level large differences between earnings expectations of stu
dents and realisations by graduates are rare. Moreover, there are no systematic 
differences between expectations and realisations. These results show that find
ings by Dominitz and Manski (1994) that student are capable of making reason
able estimates of future incomes not only hold at the group level but also hold at 
the individual level. 
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A very interesting finding is that the structure of students earnings expectations 
is very similar to the structure of realised incomes. Especially the coincidence of 
the effects of the type of education on earnings expectations and realisations is 
remarkable. 

From a theoretical point of view we can conclude that expectations of earnings 
are not perfect but do make sense. The economic model of realised earnings 
gives a better prediction of future income than students own predictions. 
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12 Conclusions and summary 

In this final chapter we trace out the main lines through the different chapters 
and we summarise the findings for each separate chapter. In the first section we 
start with a short summary of the project and the theoretical perspective. 

12.1 Project and theoretical perspective 

This thesis is about educational decisions and consequences for students in 
Dutch higher education between 1991 and 1995. A group of students has been 
followed on their way through the Dutch higher education system to the labour 
market. During their educational career individual students have to make many 
decisions. For instance, they have to decide whether to enrol or not and in case of 
enrolment they have to choose a level and type of higher education. The conse
quences, in terms of educational performance or returns on the labour market, 
become clear in the following years as the student moves on in higher education 
or enters the labour market. 

We have analysed several decisions and consequences from an economic per
spective based on the human capital theory, as developed by Becker and Schultz. 
The key notion of the human capital theory is that education is an investment of 
current time and money for future pay. An individual will choose to follow edu
cation until the expected marginal costs equate the expected marginal returns. 
The variation in schooling choices across individuals is explained by differences 
in marginal returns or marginal costs between individuals. Individuals with 
higher ability are assumed to have higher marginal returns. Variation in mar
ginal costs is assumed to be related to variation in 'access to funds' (family 
wealth) or 'tastes for schooling'. Individuals with a more favourable social back
ground (in terms of family wealth) may have lower transaction costs in obtaining 
funds needed for schooling. Moreover, marginal costs might be related with 
ability. Individuals with higher ability have higher probabilities of getting schol
arships but also might have higher forgone earnings. If the ability effect on the 
marginal returns exceeds the ability effect on marginal costs than more able per
sons will follow more education. 

12.2 Main patterns 

The classical human capital theory leads to the basic elements in our analysis: the 
ability of students, the background of students and students expectations. We 
assumed that the ability of the student is indicated by the educational results 
before enrolling in higher education. For the background variables we distin-
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guished parental income and education, gender and age. In this concluding sec
tion we trace out the findings for each basic element in relation with the deci
sions and outcomes. Moreover, we present the main conclusions on the supply 
side characteristics and on the effects of policy measures. 

The main pattern of the effects of ability, social background, gender and age on 
the decisions and consequences is summarised in Table 12/1. We considered 
four decisions: enrolling in higher education, choosing between university and 
higher vocational education, enrolling in teacher studies at the higher vocational 
level and enrolling in technical studies at the university level. The consequences 
that we distinguished are educational performance and returns on the labour 
market. We give three values to summarise the main findings on the effects of 
ability and background: positive (+), negative (-) or neutral (=). 

Table 12/1 Effects of ability, social background, gender and age on decisions 
and consequences 

decisions consequences 

enrolment level teacher technical educational labour market 

Ability + - + + + 

Social background + + = - = = 

Gender (female=l) = - + - + 

Age = : + ; + = 

Ability 
In 1991 we did not find an effect of the ability of the student on the decision to 
enrol in higher education. Compared to 1982 there has been a weakening of the 
self-selection of students enrolling in higher education. In 1982 students with a 
higher score in mathematics were more likely to enrol. 
We found clear effects of ability on the choice of the level and type of higher 
education. University education attracts Vwo-graduates with on average higher 
ability than higher vocational education. Between 1991-1995 the self-selection of 
students choosing between university and higher vocational education in
creased. The effects of ability variables on this decision increased and the ex
pected probability to graduate for university students increased. 
Students with higher ability are more likely to enter technical studies. We found 
a low correlation between the probability of choosing for technical studies and 
the probability of persisting in it, implying that a substantial number of techni
cally talented people chooses non-technical studies. 
Students with higher ability are less likely to enter teacher studies. The enrol
ment pattern for teacher studies is dominated by students with an Havo-
certificate and a 'no-mathematics package'. 
Ability has an effect on the outcomes in higher education. Students with higher 
ability are less likely to drop out and have less study delay. The ability of stu-
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dents is related with performance in higher education but the predictive value of 
ability variables is low. At the start of the study it is difficult to identify who is 
going to drop out. The students' own perception of the probability of success in 
higher education has highly significant effects on the results in the first study 
and is a better device for entry selection than the score at the final exam. Stu
dents who repeated classes in secondary education are often less successful in 
higher education. We found that the ratio of effort and educational production in 
the first year has a significant effect on the probability to drop out. A higher ratio 
increases the drop out probability. Drop outs from higher vocational education 
with an Mbo-certificate have a low probability to re-enrol. 
We also found effects of ability on the first labour market experiences of school-
leavers. Graduates with higher ability are less likely to enter jobs which require 
less education than they supply. Moreover, student who worked during their 
study or engaged in policy activities more often enter 'good' jobs and on average 
earn more than other students. 

Social background 
The social background of the students (still) has an effect on enrolment in higher 
education in 1991. The magnitude of the effect of social background on enrol
ment in higher education has diminished since 1982. For 1991 the elasticity of 
enrolment with respect to tuition fees differs across students from different in
come groups. Students from the lowest income group were the most sensitive for 
changes in tuition fees. 
Vwo-graduates with a lower social background are more likely to choose for 
higher vocational education. Students from high income families are less likely 
to enrol in technical studies. Moreover, these students are more likely to persist 
in technical studies. This indicates a hidden potential for technical students in 
high income families. 
In general we hardly found effects of social background on educational perform
ance or on the returns on the labour market. 

Gender 
Gender has an effect on the level decision and on both type decisions. Female 
students are more likely to enrol in higher vocational education and in teacher 
studies. They are less likely to enrol in technical studies but more likely to persist 
in technical studies. This indicates a hidden potential for technical students in the 
female student population. We also found that women study faster in university. 
On the labour market women earn 5% less than men (controlling for other dif
ferences). 

Age 
Older students are less likely to enrol in the highest level (university). The in
crease of selectivity of university education between 1991 and 1995 can be ex
plained by the fact that students with a history in higher education are more 
likely to choose for higher vocational education. 
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Older students are less likely to enrol in technical studies and more likely to en
rol in teacher studies. In general we found that older university students have a 
higher probability to graduate than other students and they have a higher study 
progress. Older students (or students with a history in higher education) who 
decide to drop out persist longer than younger drop outs. Moreover, they are 
less likely to re-enrol (after dropping out). 

Ability versus background 
The effects of gender and age on the last three decisions are the mirror image of 
the effects of ability on these decisions. This implies that the decisions of female 
and older students are comparable to the decisions of lower ability students. 
However, the educational performance of female and older students is on aver
age better than the performances of other students. This leads to the conclusion 
that the pattern of educational decisions of female and older students is more 
risk-avoiding than that of other students. The more stringent self-selection of 
these groups indicates a hidden potential for more demanding studies. 

Earnings expectations 
In the classical human capital theory educational decisions are based on expected 
marginal costs and returns. This means that expectations on earnings lie at the 
heart of the human capital model. Despite this pivotal role of expectations most 
economic studies use realisations assuming that they are equal to expectations. 
In this thesis we stayed closer to the theoretical model by using students' expec
tations on earnings to analyse several decisions. 
Most attention was paid to expectations on earnings. We found that students 
with higher expected future earnings are more likely to enrol in 1991. Expecta
tions on forgone earnings were not related to the enrolment decision. In 1982 for 
both expectations the theoretically predicted effects were found. 
We also used the expectations of future earnings in the analysis on the decision 
between university and higher vocational education and on the decision to enrol 
in teacher studies. For both decisions the expected earnings for the alternative 
option were not available. In the analysis we used predicted expected earnings 
for the alternative option based on the relation between student characteristics 
and expected future earnings of students who actually chose this option"'. There
fore, the estimation results depended on the validity of the predictions on the 
expected future earnings. In case of the level decision our results were rather 
disappointing due to the poor predictions of future earnings. In case of the deci
sion to enrol in teacher studies we found the theoretical predicted effect of the 
earnings differential. An increase of the earnings differential between other 
studies and teacher studies lowers the probability of enrolling in teacher studies. 
We also investigated the relation between the expected future earnings and the 
realised future earnings. Unlike other studies, our data set enables us to compare 
expectations and realisations at the individual level. We found that large differ
ences between earnings expectations and realisations are rare. Moreover, we did 

Corrected for selection bias. 
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not find systematic differences. The structure of students' earnings expectations 
is very similar to the structure of realised incomes. 

Supply side differences 
The students we followed in higher education were divided over both levels and 
all types of higher education. In many analyses we included the level and type of 
higher education as control variables for differences in supply of education. 
We found many differences between university and higher vocational education. 
After four years the graduation rate and educational progress in higher voca
tional education is much higher and the study delay in higher vocational educa
tion is lower. It is also clear that within university differences in student effort, 
educational progress and drop out probabilities are much more pronounced 
than within higher vocational education. The general picture is that the higher 
vocational system, with more restrictions on student behaviour, is more efficient 
in bringing students in four years to the graduation line. 
We found many differences between the types of education especially in univer
sity education. The decision on the level of higher education depends on the type 
of education. Students in technical, agricultural, medical and economic studies 
are less likely to choose for university. In university education we found that 
students in technical, science and medical studies work harder and have a lower 
educational production. The differences in effort can on average amount to 12 
hours weekly. These findings indicate large differences in difficulty between 
studies. Student performance is lower in economic, cultural and technical stud
ies. The most demanding studies do not get the highest rewards. Earnings of 
students in technical studies do not lie above the average for university students, 
students in science studies earn even less than average. The highest earnings are 
for students in medical and law studies. Combined with the earlier findings on 
ability we get the following picture for science and technical studies. Students in 
science and technical studies are on average more able than students in other 
studies, they work harder and have a higher probability of dropping out and a 
higher study delay. On the labour market their rewards lie below or are equal to 
other students who are less able and work less hard. 

Policy effects 
The analysis of decisions and consequences shed light on the effects of several 
instruments of educational policy. We found that the decision to enrol in higher 
education is related with the expected future earnings. The results were used to 
simulate the effects of some policy measures. We found that the elasticity of en
rolment with respect to tuition fees is very low which is a confirmation of earlier 
findings"7. Replacement of the current grants system by a loans system has a 
modest effect on the overall enrolment rate, but this effect differs significantly 
across students from different income groups. Students from the lowest income 
group were the most sensitive to changes in tuition fees. 

For example Kodde (1985). 
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The weighted lottery scheme for medical studies has a perverse effect on enrol
ment in technical studies. We found that many technically talented students, 
with favourable odds in the weighted lottery scheme, choose for medical studies 
in which they are no more likely to persist than other students. Our findings in
dicate that technical studies would benefit from a random lottery scheme. 
The decision to enter teacher studies is sensitive to changes in the salary struc
ture. We also found that the expected starting salaries by teacher students lie far 
below the real starting earnings. An adequate communication of the real salary 
structure could attract many new students. 
Characteristics of students at the start of the study have a low predictive value 
for their educational performance in the following years. It is difficult to identify 
who will drop out. Entry selection based on the score on the final exam does not 
improve the results of the educational system. The self-selection of students 
seems superior to all selection devices. 
Between 1991 and 1995 there were many changes in the financial aid system for 
students. Our findings indicate that these measures especially influence students 
with a history in higher education in their decision between university and 
higher vocational consequences. 

12.3 Summary 

The analytical chapters of this thesis have been divided in two groups: decisions 
and consequences. 

Decisions 
In Section B of this thesis we analysed educational decisions on the length 
(enrolment or not), the level (university or higher vocational education) and the 
type of education (enrolment in technical studies; enrolment in teacher studies). 

The determinants of higher education enrolment in the Netherlands have been 
investigated in Chapter 4. Three different economic models have been estimated 
for two different years. The economic models are a so-called pure consumption 
model, a pure investment model and a model that merges these two pure mod
els. An attractive feature of these models is that they stay close to the economic 
theory by using expectations on future and forgone earnings as key variables. 
For 1982, the integrated model is superior to both pure models. All the financial 
variables (future earnings, forgone earnings and parental income) have coeffi
cients differing significantly from zero, and have the predicted signs. Ability 
variables affected the enrolment probability positively and variables relating to 
personal taste have no influence. 
The results for 1991 differ considerably. The pure investment model can no 
longer be rejected. The only financial variable that stands up is future earnings. 
The insignificance of forgone earnings and parental income suggests that higher 
education is a non-normal good. Furthermore, we find that ability scores no 
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longer affect enrolment. This finding can be interpreted as the result of the ac
commodation by secondary schools of changing financing schemes. 
The change in the enrolment probability between 1982 and 1991 has been de
composed into a population-effect and a parameter-effect. Almost the entire 
change can be attributed to a change in the distribution of population character
istics. 
We utilised the estimation results to simulate the effects of some policy meas
ures. Our results confirm Kodde's (1985b) finding that the elasticity of enrolment 
with respect to tuition fees is very low in the Netherlands. Replacement of the 
current grants system by a loans system has a modest effect on the overall en
rolment rate, but the effect differs significantly across students from different 
income groups. This implies that such replacement should be accompanied by 
special measures to help students from poor families. 

The decision on the level of higher education has been analysed in Chapter 5. 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 is related with the type of education. For example, students in techni
cal studies are less likely to choose for university education than students in so
cial studies. 
This enrolment pattern has been found for 1991 and 1995. An inter-temporal 
comparison reveals that there has been an increase in the selectivity of university 
education after 1991. Both the effects of ability and background variables on the 
level decision increase. The increase is further corroborated by an increase in the 
expected probability to graduate by freshmen in university between 1991 and 
1995. 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 selectiv
ity of the university enrolment could lead to a increase in the graduation rate in 
university of around 1 percent point. The increase in selectivity disappears after 
exclusion of students with a history in higher education. 
Between 1991 and 1995 there were many changes in the financial aid system for 
students. Our finding indicate that these measures especially influence students 
with a history in higher education. 
Furthermore, we found clear differences in the expected study duration between 
university and higher vocational education. At university students with higher 
ability expect to study shorter, students with higher social background expect to 
study longer. These effects were not found in higher vocational education. In 
case the difference between university and higher vocational education as per
ceived by students was only a difference in duration we would expect the same 
pattern for the two levels. Thus, our findings indicate a quality difference be
tween university and higher vocational education. 
Finally, we estimated a double switching regression model for the decision on 
higher education consisting of five equations: one choice equation, two wage 
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equations and two duration equations. Again we find a different pattern of ef
fects on study duration in university compared to higher vocational education. 
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. 

In Chapter 6 we analysed the determinants of choosing a technical study at uni
versity level and of persistence in such a study. We found a low correlation be
tween the probability of a student choosing a technical study and the probability 
of persistence in it. This implies that a substantial number of technically talented 
people choose non-technical studies. Especially female students and students 
from high income families are unlikely to attend a technical study but these stu
dents are relatively successful in such studies. A large fraction of these techni
cally talented students are attracted to medical studies and law schools, where 
they are no more likely to persist in these studies than other medical and law 
students. This finding is predicted by a tournament model in which rewards are 
based on relative performance instead of absolute performance. Given the find
ing that being female and coming from a high income family are the characteris
tics that make people qualify as hidden technically talented persons, it is not un
expected that these students can be found in the medical studies and law studies. 
In Dutch law school about 50% of the students is female, while in medical 
schools this is about 60%. Furthermore students in these schools on average 
come from families with above average incomes. 

During the Summer of 1996, headlines in Dutch newspapers paid a lot of atten
tion to one particular case which perfectly fits the results of this chapter. A very 
bright girl (presumably from an upper-class family), who achieved the highest 
possible marks for her final examinations in secondary school, applied for a 
place at the medical school of the university of Rotterdam. Against the favour
able odds that the weighted lottery scheme gave her, she was not admitted. The 
board of the university to which she applied announced to admit her anyway, 
thereby disrespecting the Dutch law. A professor in physics commented on this 
case by asking why such a smart girl wants to study medicine instead of the 
more demanding courses taught to science students. The results in this chapter 
support this view, and (partially) answer this question. 

In Chapter 7 the decision on enrolling in teacher studies at the higher vocational 
level has been analysed. First, the recruitment pattern for teachers and the inter
temporal change between 1982 and 1995 has been analysed. The main finding is 
that more than other studies in higher vocational education teacher studies re
cruit from the pool of lower ability students. Students enrolling from Havo and 
students with a 'no mathematics' package have a higher probability of choosing 
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for both teacher studies for primary and secondary education. This pattern is 
fairly stable between 1982 and 1995. The analysis corroborated the well-known 
fact that teacher studies for primary education are dominated by female stu
dents. 
Second, we looked at the relation between labour market developments, espe
cially changes in salaries, for the educational profession and the educational de
cisions of Dutch students. Evidence was found that the decision on enrolling in 
teacher studies is sensitive to changes in the salary structure. We found that the 
earnings differential between teaching and non teaching matters in the decision 
on choosing for teacher studies. An increase in top salaries for teachers would 
increase the probability of choosing for teaching. Students in teacher studies ex
pect lower wages on top of their careers than students in other studies. Moreo
ver, teacher students expect to earn more with non-teacher studies than with 
teacher studies. This clearly indicates that money is just part of the story in 
choosing for teaching. 
The expected starting earnings for students in teacher studies for primary educa
tion increased between 1991 and 1995. This is in line with real labour market de
velopments in the nineties. However, the expected starting salaries by teacher 
students lie far below the real starting salaries. The real starting earnings for 
teachers seem to be very competitive. Most students in other studies expect 
lower starting earnings with the study they have chosen than the real starting 
earnings for teachers. 
An adequate communication of the real salary structure could attract many new 
students. We simulated the effect of improving the communication on teacher 
salaries by predicting the enrolment in teacher studies with the real starting 
earnings instead of the expected starting earnings. The results indicate a substan
tial increase of enrolment in teacher studies. 

Consequences 
In Section C several consequences for the students in higher education have been 
analysed. The first two chapters deal with educational performance, the last two 
chapter deal with results on the labour market. Again, the models applied have 
been derived from the same basic human capital model". 

In Chapter 8 we estimated an economic model for student drop out on a sample 
of students from university and higher vocational education. This model has 
been developed and empirically tested in Oosterbeek (1992). The key variables in 
the model are the probability of graduation and the expected effort. In both 
models the theoretically predicted effect of the expected probability of graduat
ing on drop out has been found. The probability of dropping out reduces with a 
higher expected probability to graduate. The theoretically predicted direct effect 
of effort on drop out (the higher the expected effort the higher the probability to 
drop out) was not found in the basic model for both levels of education: the ef
fects were not significant. We modified the model with new assumptions for the 

Except for the models in Chapter 9. 
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expected effort in the second period. With the assumption that students infer 
their expected expectation from the ratio of effort and educational production in 
the first period we find the theoretically predicted effects in the drop out equa
tion. Students who need more effort for each study point and thus expect to need 
more effort in the second year are more likely to drop out. This finding is a fur
ther corroboration of the validity of the theoretical model since it is in line with 
the findings in the previous work. 
We found many difference in student effort between the two levels of education, 
university and higher vocational education. In university education there are 
large differences in average weekly effort between types of education which can 
amount to 12 hours. Moreover, students in types of education with the highest 
effort (technical, natural and medical studies) have the lowest educational pro
duction. This probably indicates large differences in difficulty between studies. 
In higher vocational education differences in effort are much smaller between 
students and types of education. We think that differences in the supply of edu
cation are much more pronounced in university education. 
Quite remarkable are the differences in effort between the first and second year. 
Effort drops in the second year and differences in effort between students seem 
to reduce. Students with previous experience in higher education have a lower 
effort in the first year than students with no previous experience. 

In Chapter 9 we analysed the relation between characteristics of the student at 
the start of the study and several indicators of educational performance in the 
next four years. The main pattern we found is that educational performance is 
primarily determined by ability and supply side characteristics and that back
ground variables hardly influence the results in higher education. 
Ability variables have an effect on all the indicators of educational performance 
(drop out, the share of educational program finished and the study delay). The 
students' own perception of the probability of success in higher education (the 
subjective probability to graduate) has highly significant effects on the results in 
the first study. Students with a history in higher education have a higher prob
ability to graduate and are also less likely to re-enrol. Class repetition in secon
dary education is a bad signal for success in higher education. We found that 
students who repeated classes are more likely to drop out or have more study 
delay in university and are less likely to re-enrol in higher vocational education. 
Students with a Vwo- or Mbo-certificate study faster in higher vocational educa
tion. Students with an Mbo-certificate have a high probability of not returning 
after drop out. 

In general the background of students in higher education does not effect the 
results in higher education. However, there are some exceptions. Women study 
faster in university. Older students have a higher probability to graduate in uni
versity, a higher study progress and a lower probability to re-enrol. The social 
background (parents education or income) hardly has an effect on student per
formance. 
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The level and type of study is clearly related with our indicators of educational 
success. We found a clear difference between university and higher vocational 
education. The type of study has an effect on drop out, study progress and study 
delay. In general student performance is lower in economic, cultural and techni
cal studies. 
We compared the total effect of student characteristics (ability and background 
variables) with the effect of study characteristics (level and type of education) on 
educational progress and study delay. For both indicators we found that the ef
fects of study characteristics dominate the effects of student characteristics. 
The estimation results on the indicators of educational performance have been 
used for predicting educational success. The results showed that the predictive 
value of our 1991-variables is relatively low. At the start of the study it is difficult 
to identify who will drop out. Entry selection based on the score on the final 
exam does not improve the results of the educational system. Self-selection by 
students (indicated with the subjective probability to graduate) gives the best 
results, entry selection does not work. 
The main conclusion is that the Dutch higher education system is governed by 
meritocratic selection with important differences between the levels and types of 
higher education. 

In Chapter 10 the first results on the labour market have been analysed. We con
sidered various aspects of 'overeducation'. The main findings are that: 

components of human capital and ability matter for the probability of en
tering a 'bad' job (a job with lower educational requirements than supplied 
by the school-leaver); 
job mobility is higher for workers in 'bad' jobs; 
workers in 'bad' jobs don't get a return on their schooling surplus; 
policy activities or work during study matters for the probability of entering 
'good' jobs and for earnings. 

School-leavers who enter 'bad' jobs have less human capital or ability. 'Bad' jobs 
pay less than 'good' jobs but this seems to be a temporary situation because 
school-leavers tend to leave these jobs soon. These findings picture a labour 
market governed by demand side opportunities in which school-leavers seek 
their way to a proper matching job. 

In Chapter 11 the relation between earnings expectations of students in 1991 and 
their realisations four years later has been investigated. Contrary to other stud
ies, we were able to compare expectations and realisations at the individual 
level. We found that at the individual level large differences between earnings 
expectations of students and realisations by graduates are rare. Moreover, there 
are no systematic differences between expectations and realisations. These re
sults show that findings by Dominitz and Manski (1994) that students are capa
ble of making realistic estimates of future incomes not only hold at the group 
level but also hold at the individual level. 
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A very interesting finding is that the structure of students earnings expectations 
is very similar to the structure of realised incomes. Especially the coincidence of 
the effects of the type of education on earnings expectations and realisations is 
remarkable. 
From a theoretical point of view we can conclude that expectations of earnings 
are not perfect but do make sense. The economic model of realised earnings 
gives a better prediction of future income than students own predictions. 
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Studiekeuzen en consequenties: samen
vatting 

1 Achtergrond 

In dit proefschrift worden studiekeuzen van studenten in het Nederlands hoger 
onderwijs en de consequenties daarvan geanalyseerd. Ruim zesduizend eind
examenkandidaten en studenten zijn tussen 1991 en 1995 jaarlijks gevolgd op 
hun weg door het hoger onderwijs naar de arbeidsmarkt. Gedurende hun on
derwijsloopbaan staan individuele leerlingen en studenten voor vele beslissin
gen. Allereerst dient besloten te worden of men wil gaan studeren in het hoger 
onderwijs of niet. Vervolgens komt de vraag aan de orde op welk niveau men 
wil verder studeren (wo of hbo) en welke studierichting gekozen moet worden. 
In latere jaren worden de consequenties van deze beslissingen duidelijk in ter
men van studieprestaties in het hoger onderwijs en de ervaringen op de arbeids
markt. 

De gegevens die geanalyseerd zijn in dit proefschrift zijn verzameld in het pro
ject 'Verder Studeren', dat in opdracht van het ministerie van Onderwijs, Cul
tuur en Wetenschappen is uitgevoerd door de Stichting voor Economisch On
derzoek (SEO), het SCO-Kohnstamm-instituut en de vakgroep micro-economie 
van de Universiteit van Amsterdam. Daarnaast is in een aantal hoofdstukken 
ook gebruik gemaakt van gegevens van een vergelijkbaar project uit 1982 en ge
gevens van het project 'Determinanten van de deelname', dat in 1995 is gestart 
als opvolger van 'Verder Studeren'. 

De studiekeuzen en consequenties zijn geanalyseerd vanuit een economisch per
spectief gebaseerd op de 'human capital' theorie, zoals ontwikkeld door Becker 
en Schultz in de jaren zestig. De centrale notie van deze theorie is dat het volgen 
van onderwijs een investering is van tijd en geld met toekomstige opbrengsten. 
Een individu zal net zolang onderwijs volgen tot de marginale kosten gelijk zijn 
aan de marginale opbrengsten. De verschillen in studiekeuzen tussen individuen 
hangen af van de verschillen in verwachte marginale opbrengsten en verwachte 
marginale kosten. Aangenomen wordt dat individuen met een grote geschikt
heid (initiële begaafdheid) hogere marginale opbrengsten hebben. De verschillen 
in marginale kosten worden bepaald door verschillen in toegang tot financiële 
bronnen (b.v. gezinsinkomen) en verschillen in voorkeuren om onderwijs te vol
gen. Individuen met een hogere sociale achtergrond (rijkere ouders) hebben la
gere kosten bij het financieren van hun opleiding. Ook kan er een relatie bestaan 
tussen de marginale kosten en de geschiktheid van studenten. Studenten met een 
hogere geschiktheid hebben een grotere kans om beurzen te verwerven. Daar 
staat tegenover dat zij mogelijk ook hogere gederfde inkomsten hebben. Als het 
effect van de geschiktheid van een student op de marginale opbrengsten groter 
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is dan het effect op de marginale kosten zullen individuen met een grotere ge
schiktheid meer onderwijs volgen dan anderen. 
Dit basismodel van de 'human capital' theorie vormt het vertrekpunt van de 
analyses. De belangrijkste verklarende variabelen die in de analyses gebruikt 
worden zijn: de geschiktheid, de achtergrond en de verwachtingen van studen
ten. Afhankelijk van het probleem van de analyse worden nieuwe elementen, en 
niet alleen economische, toegevoegd aan het theoretisch kader. Daarmee wordt 
de klassieke 'human capital' theorie gebruikt als een flexibel theoretisch kader. 

2 Samenvatting per hoofdstuk 

Het proefschrift bestaat uit drie delen: een introducerend deel (A), een deel met 
analyses van studiekeuzen (B) en een deel met analyses van consequenties van 
studiekeuzen (C). De laatste twee delen vormen de kern van dit proefschrift. In 
het deel over de studiekeuzen worden in vier hoofdstukken de volgende beslis
singen geanalyseerd: 
1. de keuze om te gaan studeren (Hoofdstuk 4); 
2. de keuze tussen hbo en wo (Hoofdstuk 5); 
3. de keuze van een technische opleiding (Hoofdstuk 6); 
4. de keuze van een lerarenopleiding (Hoofdstuk 7). 

Het deel over de consequenties van studiekeuzen bestaat ook uit vier hoofd
stukken met als thema: 
1. de determinanten van studie-uitval (Hoofdstuk 8); 
2. de relatie tussen kenmerken van studenten bij de start van de studie en hun 

studieprestaties (Hoofdstuk 9); 
3. 3. de eerste ervaringen op de arbeidsmarkt (Hoofdstuk 10); 
4. de relatie tussen inkomensverwachtingen en werkelijk verdiende salarissen 

vier jaar later (Hoofdstuk 11). 

Hieronder worden de resultaten per hoofdstuk besproken. Allereerst wordt kort 
aandacht besteed aan het introducerende deel. 

Introductie (deel A) 

In het introducerende deel wordt, na een beschrijving van de probleemstelling 
en de theoretische achtergrond (Hoofdstuk 1), een overzicht gegeven van de 
doelstelling en resultaten van het project 'Verder Studeren', waarbinnen de data 
zijn verzameld (Hoofdstuk 2). Het derde, en laatste, hoofdstuk uit het introduce
rende deel vergelijkt het eindexamen van 1991 met het eindexamen van 1982. 
Voor beide jaren wordt een model geschat van het slagen voor het eindexamen. 
De schattingsresultaten worden vervolgens gebruikt om te voorspellen welk 
deel van de eindexamenkandidaten van 1991 geslaagd zou zijn in 1982 en vice 
versa. Daarmee is een methode ontwikkeld om de selectiviteit van eindexamens 
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te vergelijken. Gevonden werd dat het eindexamen van 1982 selectiever was dan 
het eindexamen van 1991. 

Studiekeuzen (deel B) 

1. De keuze om te gaan studeren 
De beslissing om te gaan studeren in het hoger onderwijs is geanalyseerd in 
Hoofdstuk 4. Aan eindexamenkandidaten van vwo en havo is, voordat zij de 
keuze gemaakt hadden, gevraagd wat zij dachten te gaan verdienen in twee si
tuaties: bij het betreden van de arbeidsmarkt meteen na het eindexamen en na 
het volgen van een studie in het hoger onderwijs. Deze inkomensverwachtingen 
zijn vervolgens gebruikt in drie verschillende economische modellen waarmee 
de beslissing om te gaan studeren in 1991 is geanalyseerd. Daarnaast is gebruik 
gemaakt van een vergelijkbare dataset van eindexamenkandidaten uit 1982. De 
economische modellen zijn een zogenoemd consumptiemodel, een investe
ringsmodel en een geïntegreerd model dat bestaat uit een combinatie van de eer
ste twee modellen. Een aantrekkelijk kenmerk van deze modellen is dat ze dicht 
bij de economische theorie blijven omdat de verwachtingen van het toekomstig 
en gederfde inkomen de sleutelvariabelen vormen. In 1982 werd gevonden dat 
het geïntegreerde model een betere verklaring gaf van het keuzegedrag van de 
eindexamenkandidaten dan de andere twee modellen. De deelname aan hoger 
onderwijs werd beïnvloed door de verwachte opbrengsten (het toekomstig in
komen), de verwachte kosten (het gederfde inkomen) en het inkomen van de 
ouders. Dit betekent dat het deelnemen aan hoger onderwijs niet alleen gezien 
wordt als een investering in de toekomst maar ook bepaald wordt door con
sumptiemotieven. Dit laatste komt erop neer dat men meer onderwijs zal con
sumeren naarmate men over meer middelen beschikt. Ook bleek dat eindexa
menkandidaten met betere studieresultaten in het voortgezet onderwijs meer 
kans hebben om deel te nemen aan het hoger onderwijs. 

De bevindingen in 1991 verschillen sterk. Het geïntegreerde model geeft niet 
langer een betere verklaring van het keuzegedrag dan het investeringsmodel. 
Alleen het verwachte toekomstig inkomen is van invloed op de keuze om te 
gaan studeren. Het gederfde inkomen en het ouderlijk inkomen zijn niet langer 
van invloed op deze beslissing. Dit suggereert dat hoger onderwijs kenmerken 
heeft van een zogenoemd 'niet-normaal' goed, hetgeen betekent dat een prijsstij
ging, bijvoorbeeld een verhoging van het collegegeld, niet leidt tot een daling 
van de deelname aan het hoger onderwijs. Verder wordt gevonden dat de ge
schiktheid van de leerling niet meer van invloed is op deelname aan hoger on
derwijs. Zowel leerlingen met hoge cijfers als met lage cijfers gaan studeren. 
Vervolgens is nagegaan of de stijging van de deelname aan het hoger onderwijs 
tussen 1982 en 1991 veroorzaakt wordt door een verandering in de populatie of 
door een verandering in het keuzegedrag. Gevonden werd dat de hogere deel
name in 1991 vrijwel geheel wordt veroorzaakt door een verandering in de sa
menstelling van de populatie, met name door de stijging van het ouderlijk inko
men van de eindexamenkandidaten. 
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De schattingsresultaten zijn gebruikt om de effecten van enkele beleidsmaatre
gelen te simuleren. Onze resultaten bevestigen de bevinding van Kodde (1985) 
dat de elasticiteit van de instroom met betrekking tot de collegegelden in Ne
derland zeer laag is. Het vervangen van het basisbeurssysteem door een systeem 
van rentedragende leningen heeft een bescheiden effect op de totale instroom, 
maar het effect verschilt significant voor leerlingen uit verschillende inkomens
groepen. Dit impliceert dat een dergelijke vervanging vergezeld moet gaan van 
speciale maatregelen voor studenten uit lagere inkomensgroepen. 

2. De keuze tussen hbo en wo 
De keuze tussen hbo en wo door vwo'ers wordt geanalyseerd in Hoofdstuk 5. 
Bekend is dat de gemiddelde studieduur in het wo ruim anderhalf jaar langer is 
dan in het hbo. De achterliggende vraag bij de analyse is of studenten het wo als 
een hoger niveau beschouwen dan het hbo of dat het wo alleen als een langere 
opleiding en niet als een hoger niveau wordt beschouwd. 
Gevonden werd dat het wo studenten trekt met gemiddeld een hogere geschikt
heid en een hogere sociale achtergrond dan de studenten die voor het hbo kie
zen. Ook kiezen meisjes en oudere studenten vaker voor het hbo. Belangrijk is 
ook dat de keuze tussen wo en hbo samenhangt met de keuze van de studierich
ting die men wil gaan volgen. Kiest men een technische studie dan is, vergeleken 
met een sociale studie, de kans kleiner dat men naar het wo gaat. 
Deze effecten worden gevonden bij de instroom in 1991 en in 1995. Na 1991 is de 
selectiviteit van het wo toegenomen (men kiest minder snel voor het wo). Zowel 
de invloed van de geschiktheid als van de sociale achtergrond van de studenten 
op de keuze voor het wo is sterker geworden. Bovendien blijken studenten in 
1995 minder snel voor het wo te durven kiezen. Dit blijkt uit een vergelijking van 
de verwachtingen van degenen die in 1991 voor het wo kozen met de verwach
tingen van degenen die in 1995 voor het wo kozen. De verwachte kans om het 
diploma te halen is gemiddeld voor de tweede groep studenten (1995) hoger. 
Simulaties laten zien dat de toename van de selectiviteit gelijk is aan een daling 
van de instroom in het wo met vier procentpunten. Deze hogere selectiviteit zou 
kunnen leiden tot een stijging van het percentage afgestudeerden met één pro
centpunt. Overigens blijkt de toename van de selectiviteit geheel te verdwijnen 
als studenten die eerder hebben deelgenomen aan het hoger onderwijs buiten de 
analyse worden gelaten. 

Tussen 1991 en 1995 zijn vele veranderingen in het stelsel van studiefinanciering 
doorgevoerd. Met name studenten die eerder hebben deelgenomen aan het ho
ger onderwijs lijken gevoelig te zijn voor deze veranderingen. 
Verder bestaan er duidelijke verschillen tussen wo en hbo in verwachte studie
duur. In het wo verwachten studenten met een hogere geschiktheid dat zij korter 
zullen studeren en studenten met een hogere sociale achtergrond verwachten 
langer over hun studie te zullen doen. In het hbo worden deze effecten niet ge
vonden. Als studenten het verschil tussen wo en hbo alleen zouden beschouwen 
als een verschil in studieduur zouden dezelfde effecten gevonden moeten wor-
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den voor de beide onderwijsniveaus. Dit wijst op een verschil in kwaliteit tussen 
wo en hbo. 
Tot slot is een zogenoemd dubbel 'switching regression' model geschat voor de 
keuze tussen hbo en wo. Dit model bestaat uit vijf vergelijkingen: een keuze
vergelijking, twee studieduur-vergelijkingen en twee loon-vergelijkingen. Hierin 
wordt de keuze tussen wo en hbo bepaald door verschillen in verwachte lonen 
en verschillen in verwachte studieduren met respectievelijk een wo- en een hbo-
opleiding. Ook hier wordt een afwijkend patroon gevonden tussen wo en hbo 
voor de effecten op de verwachte studieduur. Dit is nog meer bewijs voor een 
kwaliteitsverschil tussen wo en hbo. De resultaten van het uiteindelijke keuze
model (het structurele model) zijn niet geheel in overeenstemming met de theo
retische voorspellingen. Mogelijk wordt dit veroorzaakt door het feit dat in de 
schatting niet alle kosten- en baten-variabelen werden meegenomen. Bovendien 
kunnen de verschillen in verwachte lonen en in verwachte duren (de geredu
ceerde vorm) niet goed verklaard worden. 

3. De keuze van een technische opleiding 
In Hoofdstuk 6 wordt gezocht naar verborgen technisch talent: studenten die in 
staat zijn om een technische opleiding met succes af te ronden maar kiezen voor 
een niet-technische opleiding. Daarvoor wordt de keuze voor een technische 
opleiding en het studiesucces in deze opleiding in samenhang geanalyseerd. De 
analyse beperkt zich tot opleidingen in het wo. Er blijkt geen sterke samenhang 
te bestaan tussen de kans dat een student kiest voor een technische studie en de 
kans op studiesucces in die opleiding. Dit impliceert dat een substantieel aantal 
stadenten met technisch talent kiest voor niet-technische opleidingen. Met name 
meisjes en studenten uit hogere inkomensgroepen hebben minder kans om een 
technische studie te kiezen, maar zij zijn daarentegen relatief succesvol in deze 
studies. Een groot deel van de studenten met technisch talent kiest voor medi
sche en juridische opleidingen waarbij zij niet meer kans op studiesucces hebben 
dan andere studenten in medische of juridische opleidingen. Deze bevinding 
wordt voorspeld door een toernooi-model waarin de beloning is gebaseerd op 
relatieve prestaties en niet op absolute prestaties. Uitgaande van de bevinding 
dat het verborgen technisch talent getypeerd wordt door de kenmerken 'meisje' 
en 'afkomstig uit hogere inkomensgroepen' is het niet verrassend dat deze stu
denten vooral gevonden worden in medische en juridische opleidingen. Meisjes 
vormen de helft van de studenten in juridische opleidingen, in medische oplei
dingen is dit ongeveer 60 procent. Bovendien zijn de studenten in deze opleidin
gen vaker afkomstig uit hogere inkomensgroepen dan bij andere opleidingen. 
In de zomer van 1996 was er in de Nederlandse media veel ophef over een eind
examenkandidate met buitengewoon goede resultaten. Ondanks haar zeer hoge 
eindexamencijfers werd zij uitgeloot voor een studieplaats bij geneeskunde. Het 
college van bestuur van de Erasmus Universiteit kondigde aan haar toch toe te 
laten, hetgeen in strijd is met de Nederlandse wet. Een hoogleraar natuurkunde 
gaf commentaar op deze zaak door zich af te vragen waarom zo'n intelligent 
meisje niet kiest voor een zwaardere studie, zoals een technische opleiding. De 
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resultaten in dit hoofdstuk geven voor een deel antwoord op deze vraag. Dit 
voorval vormt tevens een perfecte illustratie van de resultaten uit dit hoofdstuk. 

4. De keuze van een lerarenopleiding 
In Hoofdstuk 7 gaat het om de vraag wie er kiest voor een lerarenopleiding en in 
hoeverre salarisverschillen van invloed zijn op deze keuze. Allereerst is gekeken 
naar de veranderingen in de instroom van lerarenopleidingen tussen 1982 en 
1995. Hieruit blijkt dat lerarenopleidingen vaker dan andere hbo-studies geko
zen worden door studenten met een relatief lage geschiktheid. Havo'ers en 
scholieren met een pakket zonder wiskunde hebben een grotere kans om te kie
zen voor lerarenopleidingen voor basis en voortgezet onderwijs. Dit patroon is 
stabiel tussen 1982 en 1995. Ook werd een bevestiging gevonden dat lerarenop
leidingen voor het basisonderwijs sterk gedomineerd worden door meisjes. 
In de tweede plaats is gekeken naar de relatie tussen de ontwikkelingen op de 
arbeidsmarkt voor leraren, met name de veranderingen in de salarissen, en de 
studiekeuzen van Nederlandse studenten. Gevonden werd dat de beslissing om 
te kiezen voor een lerarenopleiding gevoelig is voor veranderingen in de salaris
structuur. Het verschil in salaris tussen het lerarenberoep en andere beroepen is 
van invloed op de keuze voor de lerarenopleiding. Een stijging van het topsala
ris van leraren vergroot de kans op het kiezen voor een lerarenopleiding. Ge
middeld verwachten studenten van lerarenopleidingen minder te verdienen op 
de top van hun beroepsloopbaan dan studenten in andere opleidingen. Boven
dien verwachten studenten van lerarenopleidingen meer te zullen verdienen als 
zij een andere opleiding zouden kiezen. Dit geeft duidelijk aan dat ook andere 
factoren dan alleen de financiële beloning de keuze voor een lerarenopleiding 
bepalen. 

Studenten die gekozen hebben voor lerarenopleidingen verwachten in 1995 een 
hoger aanvangssalaris dan degenen die in 1991 voor deze opleidingen gekozen 
hebben. Deze stijging van de inkomensverwachtingen is in overeenstemming 
met de ontwikkeling van de aanvangssalarissen voor leraren op de arbeidsmarkt 
in de jaren negentig. Echter, de werkelijke aanvangssalarissen voor leraren zijn 
veel hoger dan de verwachtingen van studenten in 1995. Ook vergeleken met de 
verwachtingen van studenten in andere opleidingen over hun aanvangssalaris
sen zijn de werkelijke aanvangssalarissen van leraren zeer concurrerend. 
Een adequate communicatie van de werkelijke salarisstructuur zou vele nieuwe 
studenten naar de lerarenopleidingen kunnen trekken. Het mogelijke effect van 
een verbeterde communicatie is gesimuleerd door de instroom in lerarenoplei
dingen te voorspellen met de werkelijke aanvangssalarissen in plaats van de 
verwachte aanvangssalarissen. De resultaten wezen op een substantiële toename 
van de instroom in lerarenopleidingen. 

Consequenties (deel C) 

1. De determinanten van studie-uitval 
In Hoofdstuk 8 wordt de studie-uitval van studenten in het wo en hbo geanaly
seerd met behulp van een economisch model dat is ontwikkeld en empirisch ge-
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toetst in Oosterbeek (1992). Studie-uitval wordt daarbij benaderd als een keuze
probleem waarbij de verwachte studie-inspanning de centrale variabele is. Een 
student maakt een afweging tussen het effect van extra studie-inspanning op de 
kans om het einddiploma te halen en het verlies aan vrije tijd door de extra in
spanning. In het model is dit vertaald in twee effecten van studie-inspanning op 
studie-uitval. Het directe effect brengt het verlies aan vrije tijd tot uitdrukking, 
waarbij de theorie voorspelt dat de kans op uitval toeneemt naarmate een stu
dent meer vrije tijd zal moeten opofferen, dat wil zeggen een hogere studie
inspanning moet leveren. Het indirecte effect van de studie-inspanning verloopt 
via de kans op het halen van het einddiploma (de verwachte slaagkans). De the
orie voorspelt dan dat meer inspanning leidt tot een grotere slaagkans en een 
kleinere kans op uitval. Voor zowel wo- als hbo-studenten wordt het door de 
theorie voorspelde effect gevonden van de verwachte slaagkans. De kans op 
studie-uitval daalt bij een stijging van de verwachte slaagkans. Het door de theo
rie voorspelde directe effect van de studie-inspanning op studie-uitval (een ho
gere inspanning geeft een grotere kans op studie-uitval) werd niet gevonden in 
het basismodel voor beide onderwijsniveaus: de effecten waren niet significant. 
Het model is vervolgens aangepast met aannamen over de verwachte inspan
ning in de tweede periode. Met de assumptie dat studenten hun verwachte stu
die-inspanning afleiden uit de verhouding tussen de studie-inspanning en de 
studievoortgang in de eerste periode worden de door de theorie voorspelde ef
fecten gevonden in de studie-uitvalvergelijking. Studenten die meer inspanning 
nodig hebben voor ieder studiepunt en op grond daarvan verwachten zich meer 
te moeten inspannen in de tweede periode hebben een grotere kans om de studie 
te staken. Deze bevinding is in overstemming met eerder empirisch werk bij dit 
model. 

Verder werden opmerkelijke verschillen in studie-inspanning gevonden. In het 
wo komen grote verschillen voor in studie-inspanning tussen opleidingen. De 
verschillen kunnen oplopen tot gemiddeld 12 uur per week. Bovendien werd 
gevonden dat studenten in opleidingen met gemiddeld de hoogste studie
inspanning (natuur, techniek en medische opleidingen) gemiddeld de laagste 
studievoortgang hebben. Dit is waarschijnlijk een aanwijzing voor grote ver
schillen in moeilijkheidsgraad tussen opleidingen op hetzelfde niveau. In het hbo 
zijn de verschillen tussen studenten en opleidingen veel kleiner. Hieruit kan 
worden afgeleid dat de verschillen aan de aanbodzijde van het onderwijs in het 
wo veel groter zijn dan in het hbo. 
Opmerkelijk zijn de verschillen in studie-inspanning tussen het eerste en het 
tweede jaar. De inspanning daalt in het tweede jaar en de verschillen in studie
inspanning tussen studenten worden kleiner. Ook blijken eerstejaars studenten 
die eerder deelnamen aan hoger onderwijs in het eerste jaar minder hard te wer
ken dan 'echte' eerstejaars. 
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2. De relatie tussen kenmerken van studenten bij de start van de studie en hun studie
prestaties 

In Hoofdstuk 9 wordt een analyse uitgevoerd van de relatie tussen de kenmer
ken van studenten aan het begin van de studie en enkele indicatoren van het 
studiesucces in de daaropvolgende vier jaar. Gevonden werd dat studiesucces 
vooral bepaald wordt door de geschiktheid van studenten en door studieken-
merken en dat achtergrondkenmerken van studenten, zoals de opleiding of het 
inkomen van de ouders, nauwelijks van invloed zijn op de resultaten in het ho
ger onderwijs. 
De geschiktheid van studenten hangt samen met alle indicatoren van studiesuc
ces: studie-uitval, het aantal behaalde studiepunten en de studievertraging. Op
vallend is dat de eigen perceptie van de student aan het begin van de studie over 
de kans op studiesucces (de subjectieve slaagkans) een zeer significant effect 
heeft op de resultaten in de eerste studie. Studenten die eerder hebben deelge
nomen aan hoger onderwijs hebben een grotere kans op het afronden van de 
studie en een kleinere kans om na het staken van de studie opnieuw in te stro
men. Doubleren in het voorgezet onderwijs is een slecht signaal voor succes in 
het hoger onderwijs. Zittenblijvers hebben meer kans op studie-uitval, meer stu
dievertraging in het wo en een kleinere kans om na het staken van de studie op
nieuw in te stromen in het hbo. Studenten afkomstig van het vwo of mbo hebben 
minder studievertraging in het hbo. Mbo'ers die hun hbo-studie staken keren 
vaak niet terug in het hoger onderwijs. 

In het algemeen heeft de achtergrond van de student geen effect op de resultaten 
in het hoger onderwijs. Er zijn echter enkele uitzonderingen. Meisjes studeren 
sneller in het wo. Oudere studenten hebben een grotere kans om af te studeren 
in het wo, een hogere studievoortgang maar ook minder kans om terug te keren 
in het hoger onderwijs na uitval. De sociale achtergrond van de studenten (het 
inkomen of de opleiding van de ouders) heeft nauwelijks effect op de studiepres
taties. 
Studieprestaties hangen duidelijk samen met het niveau en de richting van de 
studie. Duidelijke verschillen werden gevonden tussen wo en hbo. De studierich
ting hangt samen met studie-uitval, studievoortgang en studievertraging. In het 
algemeen zijn de studieprestaties slechter in economische, culturele en techni
sche richtingen. 
Het effect van alle studentkenmerken (geschiktheid en achtergrond variabelen) 
is vergeleken met het effect van de studiekenmerken (het niveau en de richting 
van de opleiding) op de studievoortgang en de studievertraging. Voor beide in
dicatoren werd gevonden dat het effect van de studiekenmerken het effect van 
de studentkenmerken domineert: verschillen tussen studies zijn belangrijker dan 
verschillen tussen studenten voor het verklaren van studiesucces. 
De schattingsresultaten voor de verschillende indicatoren van studieprestaties 
zijn vervolgens gebruikt om studiesucces te voorspellen. De resultaten laten zien 
dat de voorspellende waarde van de variabelen aan het begin van de studie (in 
1991) relatief gering is. Bij de start van de studie is het zeer lastig om studenten 
te identificeren die niet zullen slagen. Selectie aan de poort gebaseerd op het 
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eindexamencijfer leidt nauwelijks tot een verbetering van het percentage afge
studeerden. Zelfselectie van studenten (op basis van de subjectieve slaagkans) 
geeft de beste resultaten. 
De belangrijkste conclusie is dat het Nederlands hoger onderwijs wordt geken
merkt door meritocratische selectie, dat wil zeggen selectie op grond van ge
schiktheid, met belangrijke verschillen tussen niveaus en richtingen van hoger 
onderwijs. 

3. De eerste ervaringen op de arbeidsmarkt 
In Hoofdstuk 10 worden de eerste resultaten op de arbeidsmarkt geanalyseerd. 
Daarbij is met name gekeken naar de aansluiting tussen de gevolgde opleiding 
en de baan die is gevonden. Banen met lagere kwalificatie-eisen dan het oplei
dingsniveau van de afgestudeerden worden hieronder 'slechte' banen genoemd. 
De belangrijkste bevindingen zijn: 

componenten van 'human capital' en geschiktheid zijn van invloed op de 
kans op 'slechte' banen; 
de baanmobiliteit is hoger voor werknemers in 'slechte' banen; 
werknemers in 'slechte' banen verdienen niet meer dan werknemers met 
precies de vereiste opleiding voor deze banen; 
bestuursactiviteiten of werk tijdens de studie zijn van invloed op het vermij
den van 'slechte' banen en leiden tot hogere lonen. 

Schoolverlaters die in 'slechte' banen terecht komen hebben minder 'human ca
pital' of een lagere geschiktheid. Het salaris in 'slechte' banen is lager maar 
werknemers zijn geneigd om snel door te stromen naar andere banen. In het al
gemeen lijkt de arbeidsmarkt voor afgestudeerden uit het hoger onderwijs rond 
1995 bepaald te worden door de mogelijkheden aan de vraagzijde. 

4. Inkomensverwachtingen en realisaties van inkomens vier jaar later 
In Hoofdstuk 11 wordt de relatie geanalyseerd tussen de inkomensverwachtin-
gen van studenten in 1991 en de daadwerkelijke verdiende salarissen in 1995. In 
tegenstelling tot andere studies worden hier verwachtingen en realisaties verge
leken op individueel niveau. Gevonden werd dat grote verschillen tussen ver
wachtingen en realisaties op het individuele niveau zeldzaam zijn. Bovendien 
blijken er geen systematische verschillen te zijn tussen verwachtingen en realisa
ties. Deze resultaten bevestigen bevindingen van Dominitz en Manski (1994) dat 
studenten in staat zijn om realistische verwachtingen te vormen en dat deze 
verwachtingen niet alleen op groepsniveau maar ook op individueel niveau rea
listisch zijn. 
Verder is opmerkelijk dat het patroon van de verschillen in inkomensverwach-
tingen tussen studenten sterk vergelijkbaar is met het patroon van de verschillen 
in gerealiseerde lonen. Opvallend is dat de verschillen in inkomensverwachtin-
gen tussen opleidingen vrijwel gerealiseerd worden. Geconcludeerd kan worden 
dat inkomensverwachtingen weliswaar niet perfect zijn maar een redelijke bena
dering zijn van de werkelijkheid. 
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3 Verbindende conclusies 

In de afzonderlijke hoofdstukken is steeds een vergelijkbare set van verklarende 
variabelen gebruikt, namelijk geschiktheid, sociale achtergrond, geslacht en leef
tijd. Om de resultaten van de verschillende hoofdstukken met elkaar te verbin
den is in Tabel 1 het hoofdpatroon van de effecten van deze set van variabelen 
op de studiekeuzen en consequenties gegeven. Daarbij gaat het weer om de vier 
studiekeuzen: de keuze om te gaan studeren in het hoger onderwijs (de in-
stroombeslissing), de keuze-tussen wo en hbo (de niveaukeuze), de keuze voor 
een lerarenopleiding en tot slot de keuze voor een technische opleiding op wo-
niveau. De consequenties die onderscheiden worden zijn: de studieprestaties en 
de opbrengsten op de arbeidsmarkt. De verschillende effecten worden samenge
vat in drie waarden: positief (+), negatief (-) of neutraal (=). 

Tabel 1 De effecten van geschiktheid, sociale achtergrond, geslacht en leeftijd 
op studiekeuzen en consequenties 

studiekeuzen consequenties 

instroom niveau leraar technisch studieprestaties arbeidsmarkt 

Geschiktheid + - + + + 

Sociale achtergrond + + = - = = 

geslacht (vrouw=l) = - + - + 

leeftijd = - + + 

Geschiktheid 
In 1991 werd geen effect gevonden van de geschiktheid van de leerling/student 
op de beslissing om te gaan studeren in het hoger onderwijs. Vergeleken met 
1982 betekent dit een afname van de zelfselectie bij de instroom in het hoger on
derwijs. In 1982 hadden studenten met een hoger cijfer voor wiskunde een grote
re kans om te gaan studeren. 
Duidelijke effecten zijn gevonden van geschiktheid op de niveaukeuze en keuze 
van de opleidingsrichting. Vwo'ers die voor het wo kiezen hebben gemiddeld 
een hogere geschiktheid dan vwo'ers die voor het hbo kiezen. Tussen 1991 en 
1995 is de zelfselectie van leerlingen bij de keuze tussen wo en hbo toegenomen. 
De effecten van de geschiktheidsvariabelen op deze beslissing zijn toegenomen 
en de verwachte slaagkans van leerlingen die gekozen hebben voor het wo is 
gestegen. 
Studenten met een hogere geschiktheid hebben een grotere kans om een techni
sche opleiding te kiezen. De correlatie tussen de kans om te kiezen voor een 
technische opleiding en de kans om te blijven studeren in een technische oplei
ding is laag. Dit impliceert dat een substantieel deel van de leerlingen met tech
nisch talent een niet-technische opleiding kiest. 
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Studenten met een hogere geschiktheid hebben een lagere kans om te kiezen 
voor een lerarenopleiding. De instroom in lerarenopleidingen wordt gedomi
neerd door Havo'ers en leerlingen zonder wiskunde in hun pakket. 
De geschiktheid van studenten beïnvloedt de studieprestaties. Studenten met 
een hogere geschiktheid hebben minder kans op studie-uitval en minder studie
vertraging. Hoewel de geschiktheid van studenten duidelijk samenhangt met de 
prestaties in het hoger onderwijs is de voorspellende waarde van de geschikt-
heidsvariabelen laag. Bij de start van de studie is het moeilijk om leerlingen te 
identificeren die het niet zullen halen. De eigen verwachting van de student over 
de kans om het einddiploma te halen hangt sterk samen met de resultaten in de 
eerste studie. Deze variabele blijkt een betere voorspeller van studiesucces te zijn 
dan het eindexamencijfer. 
Ook werden effecten van geschiktheid gevonden op de eerste ervaringen op de 
arbeidsmarkt. Afgestudeerden met een hogere geschiktheid hebben een kleinere 
kans om banen onder hun opleidingsniveau te krijgen. Studenten die tijdens hun 
studie gewerkt hebben of aan bestuursactiviteiten hebben deelgenomen hebben 
minder kans op 'slechte' banen en verdienen gemiddeld meer dan andere stu
denten. 

De sociale achtergrond 
De sociale achtergrond van studenten heeft in 1991 (nog steeds) invloed op de 
keuze om te gaan studeren. Sinds 1982 is deze invloed echter afgenomen. In 1991 
heeft de hoogte van het collegegeld nauwelijks invloed op de beslissing om te 
gaan studeren. Voor leerlingen uit de laagste inkomensgroepen is deze invloed 
echter het grootst. 
Vwo'ers met een lagere sociale achtergrond kiezen vaker voor het hbo. Leerlin
gen uit hogere inkomensgroepen kiezen minder vaak voor een technische oplei
ding. Zij hebben daarentegen meer kans om een technische opleiding voort te 
zetten. Dit is een aanwijzing voor verborgen technisch talent in de hogere inko
mensgroepen. 
In het algemeen werd nauwelijks een effect gevonden van de sociale achtergrond 
op de studieprestaties of op de opbrengsten op de arbeidsmarkt. 

Geslaclit 
De keuze van het niveau en de richting van de studie hangt samen met het ge
slacht van de leerling. Meisjes kiezen vaker voor het hbo en voor lerarenoplei
dingen. Ook kiezen zij minder vaak voor technische opleidingen maar hebben 
een grotere kans op studiesucces in een technische opleiding. Dit is een aanwij
zing voor verborgen technisch talent bij meisjes. Meisjes studeren sneller in het 
wo. Bij hun start op de arbeidsmarkt verdienen vrouwen vijf procent minder dan 
mannen. 

Leeftijd 
Oudere studenten hebben minder kans om te kiezen voor het hoogste niveau (de 
universiteit). De toegenomen selectiviteit van het wetenschappelijk onderwijs 
tussen 1991 en 1995 kan worden verklaard doordat studenten die al eerder hoger 
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onderwijs gevolgd hebben meer geneigd zijn om te kiezen voor hoger beroeps
onderwijs. Oudere studenten kiezen minder vaak voor een technische studie
richting en juist vaker voor een lerarenopleiding. In het algemeen werd gevon
den dat oudere studenten meer kans hebben op het behalen van het einddiploma 
en een hogere studievoortgang hebben. Het moment van studie-uitval ligt bij 
oudere studenten (of studenten die al eerder deelnamen aan hoger onderwijs) 
later dan bij andere studenten. Ook keren oudere studenten na het staken van de 
studie minder vaak terug in het hoger onderwijs. 

Geschiktheid of achtergrond 
De effecten van geslacht en leeftijd op de laatste drie beslissingen (zie Tabel 1) 
vormen het spiegelbeeld van de effecten van geschiktheid op deze beslissingen. 
Dit impliceert dat de studiekeuzen van meisjes en oudere studenten vergelijk
baar zijn met de studiekeuzen van studenten met gemiddeld een lagere ge
schiktheid. Daarentegen zijn de studieprestaties van meisjes en oudere studenten 
gemiddeld beter dan die van andere studenten. Hieruit kan afgeleid worden dat 
het keuzegedrag van meisjes en oudere studenten sterker risico-mijdend is dan 
dat van andere studenten. De sterke zelfselectie van deze groepen indiceert een 
verborgen potentieel voor meer eisende studies. 

Inkomensverwachtingen 
In de klassieke 'human capital' theorie zijn onderwijsbeslissingen gebaseerd op 
verwachtingen van marginale kosten en baten. Dit betekent dat inkomensver
wachtingen een centrale rol spelen in het 'human capital' model. Ondanks deze 
sleutelrol voor verwachtingen wordt in het merendeel van de economische stu
dies gebruik gemaakt van realisaties. Daarbij wordt aangenomen dat de realisa
ties gelijk zijn aan verwachtingen. In dit proefschrift is dichter bij het theoretisch 
model gebleven door gebruik te maken van inkomensverwachtingen van stu
denten bij het analyseren van onderwijskeuzen. 
De meeste aandacht werd besteed aan inkomensverwachtingen. Gevonden werd 
dat naarmate studenten in 1991 hogere verwachtingen hebben van hun toekom
stig inkomen na het afstuderen zij een hogere kans hebben om te gaan studeren. 
Verwachtingen van gederfde inkomens bleken niet gerelateerd te zijn aan de 
beslissing om in te stromen. In 1982 werd voor beide inkomensverwachtingen 
het volgens de theorie voorspelde effect gevonden. 
De verwachtingen over het toekomstig inkomen werden ook gebruikt in de 
analyse van de keuze tussen wo en hbo en de keuze van een lerarenopleiding. 
Om deze analyse te kunnen uitvoeren zou in feite beschikt moeten worden over 
de verwachting van het inkomen voor beide alternatieven, bijvoorbeeld voor 
zowel wo als hbo. In de dataset was echter de verwachting over de niet gekozen 
optie niet beschikbaar. Deze verwachting is vervolgens voorspeld met behulp 
van de gegevens van studenten die wel deze optie kozen, waarbij gebruik is ge
maakt van een statistische techniek die rekening houdt met zelfselectie. Hierdoor 
werden de schattingsresultaten afhankelijk van de validiteit van de voorspelling 
van de verwachte inkomens. Bij de analyse van de keuze tussen wo en hbo wa
ren de resultaten teleurstellend als gevolg van een zwakke voorspelling van de 
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inkomensverwachtingen. Bij de keuze van een lerarenopleiding werd het theore
tisch voorspelde effect van het inkomensverschil gevonden. Een toename van 
het inkomensverschil tussen een lerarenopleiding en een andere opleiding leidt 
tot een daling van de kans dat gekozen wordt voor een lerarenopleiding. 
Ook werd de relatie onderzocht tussen de verwachting van het toekomstig in
komen uit 1991 en de realisatie van deze verwachting vier jaar later. Anders dan 
in eerdere studies, is het met de hier gebruikte dataset mogelijk om verwachtin
gen en realisaties op individueel niveau te vergelijken. Gevonden werd dat grote 
verschillen tussen verwachtingen en realisaties zelden voorkomen. Ook werden 
geen systematische verschillen gevonden tussen verwachtingen en realisaties. 
Opmerkelijk was dat de structuur van de inkomensverwachtingen van studen
ten zeer sterk lijkt op de structuur van de latere inkomensrealisaties. 

Verschillen in studiekenmerken 
De studenten die gevolgd werden in het hoger onderwijs waren verspreid over 
beide niveaus en alle studierichtingen. Daarom zijn in veel analyses het niveau 
en de richting van de opleiding meegenomen als controlevariabelen voor ver
schillen in studiekenmerken. 
Vele verschillen tussen wo en hbo werden gevonden. Na vier jaar is het percen
tage geslaagden en de studievoortgang in het hbo veel hoger en de studievertra
ging veel lager dan in het wo. Ook is duidelijk dat in het wo de verschillen in 
studie-inspanning, studievoortgang en kans op studie-uitval veel groter zijn dan 
in het hbo. Het algemene beeld is dat het hbo, met meer beperkingen voor het 
studiegedrag (een 'schoolser' systeem), efficiënter is in het afleveren van studen
ten aan de eindstreep in de nominale duur van vier jaar. 
Ook werden vele verschillen tussen studierichtingen gevonden, met name in het 
wo. De beslissing tussen wo en hbo hangt samen met de studierichting. Studen
ten in technische, agrarische, medische en economische richtingen hebben min
der kans om voor het wo te kiezen. In het wo werd gevonden dat studenten in 
technische en medische opleidingen en in de sector natuur harder werken en 
desondanks minder studievoortgang boeken. De verschillen in studie
inspanning kunnen oplopen tot gemiddeld 12 uur per week. Deze bevindingen 
wijzen op grote verschillen in moeilijkheidsgraad tussen richtingen. De studie
prestaties zijn het laagst in economische, culturele en technische opleidingen. 
Opmerkelijk is ook dat de meest eisende studies niet de hoogste opbrengsten 
leveren op de arbeidsmarkt. De inkomens van afgestudeerden van universitaire 
technische opleidingen liggen niet boven het gemiddelde van universitair afge
studeerden, de inkomens van afgestudeerden uit de sector natuur liggen zelfs 
onder het universitair gemiddelde. Het meest verdienen afgestudeerden van 
medische en juridische opleidingen. Gecombineerd met de eerdere bevindingen 
ontstaat het volgende beeld van natuur en techniek. Studenten in natuur en 
techniek hebben gemiddeld genomen een hogere geschiktheid dan studenten in 
andere opleidingen, ze werken harder maar hebben meer kans op studie-uitval 
en meer studievertraging. Op de arbeidsmarkt ligt hun beloning op het gemid
delde of daaronder. 
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Beleidseffecten 
De analyses van studiekeuzen en hun consequenties werpen licht op de effecten 
van verschillende instrumenten van het onderwijsbeleid. Gevonden werd dat de 
beslissing om te gaan studeren samenhangt met het verwachte toekomstig in
komen. Dit resultaat werd gebruikt om de effecten van beleidsmaatregelen te 
simuleren. Gevonden werd dat de keuze om te gaan studeren nauwelijks wordt 
beïnvloed door de hoogte van de collegegelden. Het vervangen van de basis
beurs door een leningenstelsel heeft een bescheiden effect op de totale deelname, 
maar dit effect is niet gelijk voor leerlingen uit verschillende inkomensgroepen. 
Leerlingen uit de laagste inkomensgroepen zijn het meest gevoelig voor veran
deringen in collegegelden. 
Het huidige systeem van gewogen loting voor medische studenten heeft een 
averechts effect op de deelname aan technische opleidingen. Gevonden werd dat 
veel studenten met technisch talent, en derhalve met gunstige uitgangsposities 
bij de gewogen loting, kiezen voor medische opleidingen terwijl zij daarin niet 
meer kans op studiesucces hebben dan andere studenten. Dit betekent dat tech
nische opleidingen zouden profiteren van een aanpassing van het gewogen lo
ting systeem naar een loting systeem dat geheel gebaseerd is op toeval. 
De beslissing om een lerarenopleiding te volgen is gevoelig voor veranderingen 
in de salarisstructuur. Ook werd gevonden dat de door studenten in lerarenop
leidingen verwachte aanvangssalarissen na het afronden van de studie veel lager 
zijn dan de werkelijke aanvangssalarissen. Een verbetering van de communicatie 
van de werkelijke salarisstructuur zou vele nieuwe studenten naar de leraren
opleiding kunnen trekken. 

Kenmerken van studenten aan het begin van de studie hebben een geringe voor
spellende waarde voor de studieprestaties in de daarop volgende jaren. Het is 
moeilijk om bij aanvang van de studie studenten te identificeren die zullen uit
vallen. Selectie aan de poort gebaseerd op eindexamencijfers geeft geen verbete
ring van het onderwijssysteem. De zelfselectie van studenten lijkt superieur aan 
alle selectie-instrumenten. 
Tussen 1991 en 1995 zijn vele wijzigingen in het stelsel van studiefinanciering 
doorgevoerd. Deze veranderingen lijken met name de keuze tussen wo en hbo 
beïnvloed te hebben van studenten die al eerder hoger onderwijs gevolgd had
den. Zij kozen in 1995 vaker voor het hbo. 






