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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. 
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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-
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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. 




