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Empirically, this boils down to estimating a multivariate ordered probit model. The
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respect to gender differences.
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1 Introduction

In France and Germany like in most industrialised countries, the level of educational

attainment has risen steadily over the past century. This educational expansion has

been largely encouraged by public authorities, which devote a non-negligible part of

their financial resources to education (5.1 percent of national GDPs on average in

OECD countries in 1997, OECD (2000)). Beyond the level of compulsory schooling,

however, public authorities can only influence educational participation by setting

incentives. This, in turn, can only be efficient if the factors which influence the edu-

cational decisions of individuals are known, both in order to identify where the needs

are and possibly to gain evidence on the effectiveness of the means employed. Beside

the usefulness of getting knowledge on the structure and determinants of educational

attainment with the aim of influencing educational outcomes, it is also essential for

policy-makers to gain evidence on what determines educational outcomes if they are

to plan educational needs for the future.

France and Germany are quite different in terms of the distribution of educational

attainment in the population. These differences certainly reflect the different orga-

nisation of the education system as well as different preferences in society, but it may

also be explainable for a part by a different influence of certain factors on individual

educational achievement. Therefore, it should be of interest to examine and compare

the impact of certain factors on educational outcomes in both countries. This is the

aim of this study. In the 1970s, in the context of a strong educational expansion,

there has been quite a large number of sociological studies related to educational de-

cisions and educational inequality, in Germany (see for instance the detailed review

of Kristen (1999)) like in France (e.g. Bourdieu and Passeron (1970) and Boudon

(1973)). More recently, Blossfeld (1993) but also Müller and Haun (1994) and Dust-

mann (2001) examined the issue of educational inequality across social groups and

its changes over time in Germany, while Goux and Maurin (1997) and Thélot and

Vallet (2000) examined, among others, this issue for France. Overall, however, the

literature available for France and Germany primarily aims at exploring the statisti-

cal link between social origin and educational achievement without being imbedded

in a theoretical model. Moreover, there is an undoubtable lack of comparative stu-

dies on this topic for France and Germany, and the literature available generally has

a national focus. The following analyses are an attempt to fill this gap in empirical

research.

The paper is structured as follows. After presenting in section 2 the essential fea-

tures of the French and the German education systems in a comparative perspective,

section 3 proposes a comparative analysis of the determinants of final educational

attainment in France and Germany, whereby the modelling framework explained in

section 3.1 is directly applied to French and German data in section 3.2. Then, in

section 4, a closer look is taken at the process of educational attainment. To this

end, the model is extended so as to decompose the educational career into successive

stages. Thus, in section 4.1, the final educational outcome is modelled as the result
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of two decisions: the decision on school education and that on post-school education,

whereby a correlation between these decisions is permitted. This theoretical model

is then applied in order to gain empirical on France and Germany (section 4.2).

Finally, section 5 concludes.

2 The education system in France and Germany

The organisation of the education system is quite different in France and Germany

(see a detailed comparison in Lauer (2001)). In Germany, education policy is prima-

rily the responsibility of the Länder, the German federal states, whereas in France,

the basic competence falls to the central State.

In France, education - but not school attendance - is compulsory from age 6 to age

16, i.e. for 10 years, but in practice, almost all children aged between 3 and 6 go to

the nursery schools, which are an integral part of the education system. In Germany,

the Kindergärten, the traditional form of pre-school education, do not fall under an

educational jurisdiction and are only attended by part of the children. There, school

attendance - not only education - is compulsory for all children over 6 years of age

for 9 years of full-time general education plus 3 years of either general education or

part-time education in vocational training schools. Primary education spans over 4

years in Germany, generally on a half-day basis, while it lasts 5 years in France, on

a full-day basis. An essential difference between France and Germany is that after

the common primary education, German pupils are streamed into different types of

schools according to their abilities (typically the Hauptschule, the Realschule and the

Gymnasium, the latter entitling to university studies), whereas as a rule, all French

children follow a common core curriculum at the same schools (collèges) throughout

lower secondary education. A differentiation of educational track appears only at

the upper secondary level in France.

Another essential difference between France and Germany concerns their respec-

tive conceptions of education. In France, general education is more prized than

vocational education and the general maturity certificate (Baccalauréat) has a key

position. Only if pupils fail on the way to Baccalauréat completion will they opt for a

deviant track, vocational education. In other words, vocational education is reserved

to the ”selected-out” of the general education system and qualifications like the CAP

(Certificat d’Aptitude Professionnelle) or BEP (Brevet d’Etudes Professionnelles),

which more or less correspond to the German apprenticeship, have a very low status.

In Germany, no comparable primacy of general education over vocational education

is observable. Vocational education, via the apprenticeship system (”dual system”)

inherited from the Middle-Age, is an essential component of the education system,

and that is the track most young persons choose.

At the tertiary level, there are also noticeable differences. The German system is

relatively homogeneous, with the central position of universities and the existence
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of the more practically oriented Fachhochschulen. The French landscape of higher

education is more strongly differentiated. Indeed, at a given education level, different

types of private and public institutions (universities, Grandes Ecoles, institutes etc.)

coexist and offer a wide range of study programmes with different purposes and

approaches. Moreover, the vertical stratification is also much more pronounced in

France than in Germany. There exists, on the one hand, a large number of short-

track and practically oriented tertiary level studies (BTS, DUT etc.) and, on the

other hand, elite institutions, the so-called Grandes Ecoles, which both have no

equivalent in Germany.

Concerning the distribution of educational degrees in the population, one can

observe that there is a stronger dispersion in France than in Germany. This is the

case at the secondary level, where more French people have no school degree at all

(about 30 percent in France against 5 percent in Germany in 1999, Lauer (2001)),

while on the other hand more French people hold the general maturity certificate

(24 percent in France against 16 percent in Germany in 1999, Lauer (2001)). This is

also true in terms of final educational attainment. The distribution of final education

in Germany is concentrated around basic and advanced vocational qualifications

(around 60 percent of the population in 1999), whereas a larger proportion of the

French population disposes either of no degree at all, while at the upper end of

the distribution, also more French than German people possess a higher education

degree. Moreover, at the same level of vocational education, French people hold

on average a higher level of general education. For a detailed comparison of the

education system and of the qualification structure in France and Germany, please

see Lauer (2001).

These differences in the distribution of educational outcomes certainly reflect the

different organisation of the education system as well as different preferences in

society, but it may also be explainable for a part by a different influence of certain

factors on individual educational achievement. Therefore, it should be of interest to

examine and compare the impact of certain factors on educational outcomes in both

countries. This implies that we find an appropriate way to model and estimate this

empirically. This paper is an application of the model developed in Lauer (2002). In a

first step, section 3 analyses the impact of some essential factors on final educational

attainment in France and Germany, and in a second step, section 4 go into more

detail in the educational process and decomposes the ultimate educational outcome

into school and post-school educational attainment, taking problems of dynamic

selectivity into account.
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3 Determinants of final educational attainment

First of all, the modelling framework for the analysis of final educational attainment

is briefly explained in section 3.1 (for further details, please refer to Lauer (2002)).

The application of the model to the case of France and Germany is presented in

section 3.2.

3.1 Modelling framework

The principle of the model is that each individual chooses, given some constraints,

how much he wants to invest in education, i.e. chooses the education E he wants to

acquire among J educational alternatives Ej of increasing levels, with j ∈ {1...J}. E
∗

is the desired educational level. The desired level of education is not observable, but

only the actual decision Ej of the individual, i.e. the education level j actually chosen.

The decision is assumed to be rational in the sense that it maximises the perceived

utility for the individual, subject to some constraints. The perceived utility is defined

as the expected net returns, i.e. the difference between expected returns and expected

costs of each educational alternative Ej, given some characteristics. The concept of

utility may cover monetary as well as non monetary aspects. Thus, the optimal

educational decision for an individual with a given vector of characteristics x is

given by:

Maxj∈{1...J} r(Ej | x)− c(Ej | x) (1)

where r denotes the expected return and c the expected cost associated with edu-

cational level Ej. The costs and returns of education may differ across individuals

and it is assumed that they are affected by characteristics observable to the scientist

and by some other unobserved factors in the following way:

r(Ej | x) = r(Ej)ϕr(x)εr (2)

c(Ej | x) = c(Ej)ϕc(x)εc

where the function ϕr(x) (resp. ϕc(x)) defines the effects of the observed character-

istics on the expected returns (resp. costs) of education and the random variable

εr (resp. εc) accounts for the effect of unobserved individual heterogeneity on the

expected returns (resp. costs). It is assumed that E(εr) = E(εc) = 1, meaning that

unobserved heterogeneity has on average a neutral effect on the return as well as on

the cost expectations.

The optimal educational decision Ej∗ is such that the expected net return is

maximised, i.e. the net return associated with Ej∗ must be positive, larger than

the net returns expected from the next lower education level Ej∗−1 and at least as

large as those expected from the next higher education level Ej∗+1
1. Writing these

assumptions down, it can be shown (see Lauer (2002)) that:

1 If the net return is equal for Ej and Ej+1, the individual is assumed to choose alternative Ej .
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Pr(Ej | x) = Pr

[

c(Ej)− c(Ej−1)

r(Ej)− r(Ej−1)
.

1

ϕ(x)
< ε ≤

c(Ej+1)− c(Ej)

r(Ej+1)− r(Ej)
.

1

ϕ(x)

]

(3)

where ϕ(x) =
ϕr(x)
ϕc(x)

and ε = εr
εc
.

ϕ(x) measures the net impact of observed characteristics x and ε the net effect

of unobserved individual heterogeneity on the expected relation of returns to costs.

Thus, any change in the observed characteristics x may change educational decisions

to the extent that it affects the expected ratios of marginal costs to marginal returns

from the next lower level and to the next higher level. Note that in this model, it is

not necessary to assess the actual costs and returns of each educational alternative,

but it is enough to determine how the observed characteristics influence the perceived

ratio of costs to returns. To simplify the notation, let us call:

µj = ln

(

c(Ej+1)− c(Ej)

r(Ej+1)− r(Ej)

)

(4)

Taking the logarithm of the expression in brackets in equation (3) and assuming

that ϕ(x) = exp[βx], we obtain:

Pr(Ej | x) = Pr [µj−1 − βx < lnε ≤ µj − βx] (5)

If we assume that ln ε is normally distributed with mean 0 and variance 12,

equation (5) may be rewritten as

Pr(Ej | x) = Φ (µj − βx)− Φ (µj−1 − βx) (6)

where and Φ is the cumulative standard normal distribution function. This expres-

sion takes the familiar form of an ordered probit model, where the µj’s are the cut

values. The parameters β and the cut values µj can easily be estimated empirically

by maximising the following log-likelihood function, where Iij is an indicator vari-

able equal to 1 if the individual i, i ∈ {1...n} opts for educational level Ej and 0

otherwise:

lnL =
n
∑

i=1

J
∑

j=1

Iij ln [Φ(µj − βxi)− Φ(µj−1 − βxi)] (7)

2 Such an ordered probit model can only be identified up to some factor of proportionality.

Since this is the ratio of the parameters to the theoretical σ which matters, it is convenient to

normalise σ to 1 (Maddala, 1983, p.23).
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3.2 Estimation for France and Germany

In this section, the model is directly applied to the case of France and Germany.

3.2.1 Definition of the variables

The estimations are based on the GSOEP data for Germany and on the FQP data

for France (see the description of the data sets in appendix), which entail, among

others, comparable information on education and family background. Only those

individuals residing in West Germany have been retained for the analysis and for

both countries, the sample selected here consists of the cohorts born between 1929

and 19683. This leaves us with an estimation sample of about 6,000 individuals for

Germany, and around 15,000 individuals for France. The priority has been given to

achieving the highest degree of comparability as possible. The price to pay for it is

that we have to give up the information which is only available for one country.

We cannot model the educational decision as such, since we have no information

on what motivates individuals in their educational choices, but we can postulate

that the educational outcome we observe is the result of the decision made by the

individual. The dependent variable is defined as the highest degree obtained. The

correspondence scale used for educational attainment measured by the highest de-

gree obtained in France and Germany is the following (table 1):

Table 1: Definition of dependent variable: final educational attainment

Education level Germany France

E1 No vocational degree No voc. degree No voc. degree
E2 Basic vocational degree Lehre CAP/BEP
E3 Intermediate qualification Fachschule/Abitur Baccalauréat level
E4 Lower tertiary Fachhochschule Baccalauréat+2 level
E5 Upper tertiary Universität Above Baccalauréat+2 level

The lowest education level E1 is assigned to the individuals who do not hold

any vocational qualification and at most a school degree which do not entitle them

to pursue tertiary level studies. Education level E2 (basic vocational degree) typi-

cally corresponds to an apprenticeship (Lehre) in Germany or a CAP/BEP degree

in France, or any comparable vocational degree which do not qualify for higher

education. Education level E3 (intermediate qualification) is assigned to individuals

who hold either an advanced vocational qualification (like a degree from a technical

college or a master craftsman degree) and/or are in possession of the general or

3 In order to avoid problems of too large age differences between the cohorts while keeping the

number of observations as large as possible, for Germany, the cohorts born before 1948 are

taken from the 1985 wave of the panel, while cohorts born after 1948 are drawn from the 1999

wave. All the cohorts are taken from the 1993 FQP wave for France, since this is the only wave

available.
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vocational maturity certificate (Abitur/Fachhochschulreife or Baccalauréat level).

E4 correponds to the the lower tertiary level (Fachhochschule in Germany or Bac-

calauréat+2 in France, and E5 to the upper tertiary level.

To keep in line with usual pratice in empirical literature and given the informa-

tion available in both data sets, the independent variables consist of birth cohort

dummies (born between 1929 and 1938 as the reference category, born between 1939

and 1948, born between 1949 and 1958 and born between 1959 and 1968) in order

to examine changes across generations and of a series of variables depicting fam-

ily background. Parental background might affect offspring’s educational outcomes

through the availability of financial resources within the family. In the presence of

imperfect capital markets, and in case the parents do not dispose of enough money,

then, investment in education might be limited by credit constraints (Rosenzweig

and Wolpin (1993)). Neither the GSOEP nor the FQP Survey contain information

on parental income. However, there is in both data sets information on the occupa-

tional situation of the father during the childhood of the individual4. This can serve

as an indicator of the probable financial situation of the household the individual

grew up in, which affects cost to return expectations, especially through the cost

side. The variable on occupational position is more detailed for France than for Ger-

many, but it proved possible to aggregate the available information so as to build a

comparable set of dummy variables for both countries. Thus, the occupational po-

sition of the father is defined as worker (reference category), farmer, self-employed,

senior manager, middle manager or employee. A dummy for missing information

on the father’s occupation is also included in order to avoid problems of selective

sample composition due to non-randomly missing information. This is all the more

important since the pattern of missing information could be different in France and

in Germany. Furthermore, another set of dummies describe the education level of

the parents. For France like for Germany, this information is available for both the

mother and the father. The same correspondence scale as before has been used

for the education of the parents: no vocational degree (reference category), basic

vocational degree, intermediate qualification and higher education (lower or upper

tertiary taken together). Here again, a dummy for missing information has been

added to control for non-randomly information, without being an object of analysis

as such.

3.2.2 Estimation results

Table 2 presents the results of specification tests. The first series of χ2-tests aims at

examining whether the parameters differ significantly between men and women, in

which case the specification should account for this. The tests on gender differences

are based on an estimation of the model described in section 3, with the five-level

dependent variable described above, which includes in addition to the explanatory

4 For France, we also have information on the occupational position of the mother, but since this

information is not available for Germany, the variable has not been included in the estimations.
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variables further dummies constructed by interacting all the explanatory variables

with a dummy variable for gender (1 if the individual is a female, 0 if he is a male).

Table 2: Test results

Germany France
Null hypothesis χ2 p> χ2 χ2 p> χ2

Female * Birth cohort = 0 61.59 0.00 74.54 0.00
Female * Mother’s education = 0 2.52 0.64 6.93 0.14
Female * Father’s education = 0 7.37 0.12 11.82 0.02
Female * Father’s occupation = 0 1.82 0.94 23.80 0.00

µ1: Male = Female 227.86 0.00 79.71 0.00

µ2: Male = Female 182.69 0.00 19.35 0.00
µ3: Male = Female 154.67 0.00 26.58 0.00
µ4: Male = Female 114.82 0.00 73.64 0.00

Males: µ1 = µ2 2,042.40 0.00 3,057.68 0.00

µ2 = µ3 814.33 0.00 918.46 0.00
µ3 = µ4 211.85 0.00 472.04 0.00

Females: µ1 = µ2 2,145.92 0.00 2,174.06 0.00

µ2 = µ3 532.03 0.00 1,109.48 0.00
µ3 = µ4 87.08 0.00 746.97 0.00

For Germany, the null hypothesis that all the interaction dummies for one set

of variables are not jointly significantly different from zero is only rejected for the

birth cohort variables (at a 1 percent significant level). For the other variables,

the null hypothesis cannot be rejected at the 10 percent level, which means that

gender differences in the impact of the family background variables are not significant

in a statistical sense in Germany. A significance level of at least 10 percent has

been retained as a criterion for the interaction dummies to be included in the final

specification. Thus, only the interaction terms between the birth cohort and gender

have been retained in the final specification for Germany. In France, however, the

test results show that there are noticeable gender differences (significant at a 1

percent level) in the cohort effects, like in Germany, but also in the impact of father’s

education and occupation on the child’s educational prospects. Therefore, we include

interaction dummies for the cohort variables, but also for the father’s background

in the final estimation for France.

Furthermore, possible gender differences in the threshold values µj have also been

tested, since there is no a priori reason to assume that the thresholds should be the

same for men and women, even though this is a common assumption in empirical

literature as far as ordered probit estimations are concerned. The test results in

table 2 are based on a specification which includes only the significant interaction

terms as explained above and allow the threshold values to differ between men and
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women5. As can be seen, all the threshold values differ significantly between men and

women at the 1 percent level, for both countries. Therefore, it seems useful to allow

the threshold values to differ across genders in the finally retained specifications.

In a next step, χ2-tests on the threshold values were run in order to ensure that

the categories of the dependent variable are really distinct. The hypothesis that

the thresholds are not distinct has been tested, for both males and females. If two

consecutive thresholds proved not to be statistically different, then, the educational

categories should be aggregated. The test results show that for both countries, the

educational categories have been defined in an appropriate way since all threshold

values differ significantly from each other, both for males and females.

Table 3 reports the estimation results. The estimated coefficients should be inter-

preted in a qualitative way: a positive and significant coefficient means that a value

of one for the dummy variable is associated with a higher probability of reaching a

higher level of educational attainment compared to the reference category6. A Wald

test performed on the hypothesis that all coefficients except the threshold values are

zero is rejected at the 1 percent level for France like for Germany.

The impact of the birth cohort on educational outcomes presents obvious simi-

larities in France and Germany. To obtain the overall effect of belonging to one

cohort instead of belonging to the reference cohort 1929-38, one adds the coefficient

of the simple cohort dummy to that of the same cohort dummy interacted with the

gender dummy7. As can be seen, the cohort coefficients are significant, positive and

increasing, which means that, all else equal, the cost to return ratio associated with

education has decreased over the generations in both countries. However, the rise

in the net utility of education from one generation to the next becomes increasingly

small8. There are significant differences between men and women in the cohort ef-

fects in both countries. The interactions with the female dummy are positive and

increasing, which implies that the gap in the cost to return ratio in favour of men

5 This cannot be estimated directly with the ordered probit command of Stata 7.0 but is easily

programmable (see Gould and Sribney (1999)).

6 It also means that the variable increases the probability of achieving the highest education

category E5 and decreases that of achieving only the lowest category E1. For the intermediate

categories, one can only say that a positive coefficient increases the probability of holding at

least E2 or of holding at least E3. However, in order to obtain a precise measure of the impact

of a variable on the probability of achieving exactly one specific education level, one needs to

compute equation (6).

7 For Germany: 0.27+0.14=+0.41 for the 1939-48 cohort, 0.34+0.45=+0.79 for the 1949-58 gen-

eration and 0.22+0.60=+0.82 for the 1959-68 generation. For France: 0.43-0.05=+0.38 for the

1939-48 cohort, 0.47+0.21=0.68 for the 1949-58 generation and 0.50+0.36=0.86 for the 1959-68

generation. All these effects are relative to the reference cohort 1929-38.

8 For Germany: +0.41 for the 1939-48 cohort compared to the previous cohort 1929-38, 0.79-

0.41=+0.38 for the 1949-58 cohort compared to the previous cohort 1939-48 and 0.82-0.79=0.03

for the 1959-68 cohort compared to the previous cohort 1949-58. For France: +0.38 for the

1939-48 cohort compared to the previous cohort 1929-38, 0.68-0.38=+30 for the 1949-58 cohort

compared to the previous cohort 1939-48 and 0.86-0.68=0.18 for the 1959-68 cohort compared

to the previous cohort 1949-58.
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has decreased over time and that educational expansion has been stronger among

women than among men. The decrease in the gap proves to be stronger in Germany,

where educational expansion among women seems to have been stronger than in

France, all other things equal.

In both countries, parental education has a significant impact on children’s edu-

cational outcomes. Thus, the higher the education of the parents is, the higher

Table 3: Determinants of final educational attainment

Germany France
Variable coef. (s.e) coef. (s.e)

Birth cohort (ref.: 1929-38)
1939-48 0.27∗∗ (0.06) 0.43∗∗ (0.04)
1949-58 0.34∗∗ (0.06) 0.47∗∗ (0.04)
1959-68 0.22∗∗ (0.06) 0.50∗∗ (0.04)
Female * 1939-48 0.14† (0.08) -0.05 (0.06)
Female * 1949-58 0.45∗∗ (0.09) 0.21∗∗ (0.06)
Female * 1959-68 0.60∗∗ (0.08) 0.36∗∗ (0.06)

Mother’s education (ref.: No voc. degree)
Basic voc. degree 0.22∗∗ (0.03) 0.21∗∗ (0.04)
Intermediate qualif. 0.36∗∗ (0.09) 0.64∗∗ (0.05)
Higher education 0.96∗∗ (0.13) 0.53∗∗ (0.06)
Missing 0.05 (0.06) -0.02 (0.07)

Father’s education (ref.: No voc. degree)
Basic voc. degree 0.27∗∗ (0.05) 0.20∗∗ (0.04)
Intermediate qualif. 0.40∗∗ (0.06) 0.53∗∗ (0.06)
Higher education 0.87∗∗ (0.08) 0.96∗∗ (0.07)
Missing 0.13† (0.07) -0.35∗∗ (0.08)
Female * Basic voc. degree 0.13∗ (0.06)
Female * Interm. qualif. 0.07 (0.09)
Female * Higher education -0.11 (0.09)
Female * Missing 0.11 (0.10)

Father’s occupation (ref.: Worker)
Farmer 0.18∗∗ (0.07) -0.08† (0.04)
Self-employed 0.48∗∗ (0.06) 0.36∗∗ (0.05)
Senior manager 0.89∗∗ (0.06) 0.69∗∗ (0.06)
Middle manager 0.56∗∗ (0.05) 0.46∗∗ (0.05)
Employee 0.34∗∗ (0.07) 0.37∗∗ (0.05)
Missing 0.14∗∗ (0.04) 0.38∗∗ (0.04)
Female * Farmer 0.23∗∗ (0.06)
Female * Self-employed 0.25∗∗ (0.06)
Female * Senior manager 0.11 (0.09)
Female * Middle manager 0.16∗ (0.07)
Female * Employee 0.11 (0.07)
Female * Missing 0.08 (0.06)

to be continued...
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...table 3 continued

Germany France
Variable coef. (s.e) coef. (s.e)

Thresholds
µ1 Male -0.55∗∗ (0.06) 0.51∗∗ (0.04)

Female 0.44∗∗ (0.06) 1.00∗∗ (0.04)
µ2 Male 1.07∗∗ (0.06) 1.47∗∗ (0.04)

Female 1.98∗∗ (0.07) 1.73∗∗ (0.04)
µ3 Male 1.82∗∗ (0.06) 1.97∗∗ (0.04)

Female 2.74∗∗ (0.07) 2.28∗∗ (0.04)
µ4 Male 2.13∗∗ (0.07) 2.35∗∗ (0.05)

Female 2.97∗∗ (0.07) 2.92∗∗ (0.05)

Observations 6,005 15,037
Log-likelihood -7,122.45 -17,919.69

χ2 p> χ2 χ2 p> χ2

Wald test 1,436.25 0.00 2,702.40 0.00

Significance level : † : 10% ∗ : 5% ∗∗ : 1%

education of their children will be. This may be because children growing up in

families where the education level of the parents is high inherit to some extent the

learning ability of their parents, which diminishes the costs of acquiring education

and therefore - to stick to the model notation - lowers the thresholds. A high ability

might also help to better convert education into utility (e.g. wages, free time use)

and thus increases the return, which further lowers the thresholds. Moreover, highly

educated parents generally place greater value on education and are therefore more

likely to encourage their offsprings to pursue further studies. Thus, the perception of

the return to education is expected to be higher among sons and daughters of highly

educated persons. In particular, having parents who hold a higher education degree

seems to particularly favour educational prospects, especially in Germany, where

there is a big jump in the coefficient from parents with intermediate qualification

to parents with higher education. In France, this is also the case - though to a

lesser extent for mothers - but having parent’s with a Baccalauréat degree means

already a decisive improvement for children’s educational prospects. The impact of

father’s education has the same order of magnitude as that of mother’s education -

except for a stronger effect of higher education of fathers than of mothers in France

- even though the occupational position of the father is controlled for, while we

have no information on the mother’s occupational position9. Having a father with

a basic vocational degree compared to one with no degree improves the educational

prospects slightly more for women than for men in France. Otherwise, there does

not seem to be any other significant gender differences in the impact of parent’s

education on children’s educational outcomes.

9 Therefore, the influence of mother’s education may be of indirect nature and partly stem from

the correlated, but unobserved effect of the mother’s occupational position.
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As far as the occupational position of the father is concerned, France and Ger-

many prove very similar. All coefficients are positive10 and significant for both coun-

tries, which means that the offsprings of blue collar workers (the reference category)

have the worst educational prospects. The order of magnitude of the coefficients

is surprisingly similar. The best educational opportunities, all other things equal,

have children of senior managers, followed by those of intermediate level managers

(0.46+0.16=0.62 for France) and self-employed (0.36+0.25=0.61 for France). Chil-

dren of farmers have only a slight advantage in terms of educational attainment

compared to worker’s children11, but are significantly disadvantaged compared to

children of employees. These results might be the consequence of financial con-

straints which raise the costs of investing in education and thus enhance the cost

to return ratio. This could also reflect different systems of preferences, e.g. worker

families place less value on education than other and children growing up in those

families would expect a lower utility from education or higher costs than other

families. In Germany, there are no significant differences between men and women,

contrary to France, where daughters of farmers and self-employed (and to a lesser

extent of middle staff managers) have significantly better prospects compared to

their male counterparts.

As seen before, there are significant differences in the threshold values between

men and women in both countries12. To be more specific, women have systematically

higher thresholds than men, at all education levels. This means that for a given

family background and a given cohort, women expect higher costs or lower returns

to education and invest less in education than their male counterparts. Interestingly,

the gap between men and women in the value of the thresholds is higher in Germany

than in France, which means that, all else equal, women are more at a disadvantage

in Germany than in France in terms of educational outcomes.

To sum up, it seems that the differences between France and Germany in the

structure of educational attainment cannot be explained by a difference in the in-

fluence of the factors we could identify as determining the educational outcomes. In

fact, both countries have faced an educational expansion of the same order of mag-

nitude and more pronounced for women, and the family background variables exert

a very similar impact. However, there is an important difference between France and

Germany: if in both countries, access to education is more difficult for women, for

a given background, women’s handicap is greater in Germany, as the comparatively

higher thresholds show.

10 The overall impact of being a farmer’s child compared to a worker’s child is also positive in

France (-0.08+0.23=0.15).

11 In France, having a farmer rather than a worker as a father is only an advantage for women, while

sons of farmers face slightly more unfavourable educational prospects than wokers’ children.

12 Note that one cannot compare the absolute value of the thresholds, just like one cannot compare

the constant term of two OLS regressions.
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4 Decomposition of the educational career

The model applied above is very simple to implement empirically and provides a

convenient interpretation framework for the analysis of the determinants of educa-

tional attainment. In particular, it allows an interpretation of the cut values obtained

through the ordered probit estimation which makes sense in economic terms. In a

further step, it may be of interest to examine at which stage of the educational career

which factors exert an influence. As a matter of facts, some factors might influence

educational decisions more decisively (or exclusively) at an earlier stage of the edu-

cational career, other at a later stage or exert a different influence at either stages.

For instance, has the observed educational expansion taken place at all levels? Does

parental background play a more important role for earlier or for later stages of

the educational process? Are gender differences similar throughout the educational

career? Moreover, changes in the environment at a given stage, such as a reform

in the educational system or changing economic conditions, changing situation of

the parents, new information, or simply personality development over time, might

modify the appreciation of returns and costs and therefore induce a reorientation of

decisions for subsequent stages.

In order to examine these issues, the ultimate educational outcome is now decom-

posed into two decisions: the decision upon general secondary education and that

upon post-secondary education, given the level attained in general secondary educa-

tion. In practical terms, an appealing approach owing to its simplicity would be to

consider that for each transition, the model explained in section 3 applies, i.e. after

having completed secondary education, individuals decide on their post-secondary

education, given the new set of variables and the choices available, independently of

their previous choices. Practically, this would result in a sequential-response model,

which only differs from the textbook models as presented in Amemiya (1986) pp.310,

Maddala (1983) pp.49 or Gouriéroux (1989) pp.249 through the fact that we have

an ordered choice instead of a binary choice. However, this approach is only valid

under the assumption that the probability of the choice at the second decision point

is independent of the choice at the first point, i.e. that the random factors influencing

responses at various stages are independent. Otherwise, the estimated coefficients

will be biased. Since a selection with respect to unobservable factors may take place,

as argue Cameron and Heckman (1998), we do not want to impose a priori such a

restriction and estimate the correlation between the first and the second stage along

with the other parameters instead of a priori assuming it equal to zero.

4.1 Modelling framework

Here again, more details on the modelling framework can be found in Lauer (2002).

Let us call ES the level of general secondary education attained by an individual

among K alternatives ES
k of increasing levels, with k ∈ {1...K}. Furthermore, let

us define K variables EFk, with k ∈ {1...K}, which represent the final educational

level an individual attains given that he holds a secondary school degree of level k.
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Given his secondary school degree of level k, the individual may choose one of Lk

educational alternatives EFk
` of increasing levels, with ` ∈ {1...Lk}. To sum up, we

have the following variables:

Secondary schooling: ES = ES
k , k ∈ {1...K}

Final education: EF1 = EF1
` , ` ∈ {1...L1}

EF2 = EF2
` , ` ∈ {1...L2}

· · ·
EFK = EFK

` , ` ∈ {1...LK}

If we knew for sure that ES
k | x

S and EFk
` | xFk were independent from each other,

we would have Pr(ES
k | x

S, EFk
` | xFk) = Pr(ES

k | x
S) . P r(EFk

` | xFk) and we could

estimate the equation for secondary schooling and those for final education given

secondary schooling separately and in the same way as in section 3. However, some

unobserved factors might affect educational attainment both at the secondary level

and at the final educational level and these equations might be correlated. If this

is the case, estimating the equations separately would lead to biased estimates.

Therefore, we allow the error terms to be correlated and assume that they follow a

multivariate normal distribution of the following form:
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Thus, we have K correlation parameters %k, k ∈ {1...K}, corresponding to the

correlation between secondary school choice and final educational choice given the

secondary school degree obtained, for each secondary school degree. Analogue to

section 3.1, we obtain:

Pr(ES
k | x

S, EFk
` | xFk) = (8)

Φ2(γ
S
k , γ

Fk
` , %k)− Φ2(γ

S
k , γ

Fk
`−1, %k)− Φ2(γ

S
k−1, γ

Fk
` , %k) + Φ2(γ

S
k−1, γ

Fk
`−1, %k)

where Φ2 is the bivariate standard normal distribution and γS
k = µS

k − βSxS and

γFk
` = µFk

` − βFkxFk, and:

µS
j = ln

(

c(ES
j+1)− c(ES

j )

r(ES
j+1)− r(ES

j )

)

and µFk
j = ln

(

c(EFk
j+1)− c(EFk

j )

r(EFk
j+1)− r(EFk

j )

)

(9)

Thus, the log-likelihood for this model may be written as:

lnL =
n
∑

i=1

K
∑

k=1

Lk
∑

`=1

Iik` ln
[

Pr(ES
k | x

S
i , E

Fk
` | xFk

i )
]

(10)
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where Pr(ES
k | x

S
i , E

Fk
` | xFk

i ) is defined such as in equation (8) and Iik` is an indicator

variable equal to 1 if individual i obtained school degree k and vocational degree

`. The estimation of this model is not as straight-forward as that of the single-

equation version in section 3, but it remains reasonably feasible, though rather

time-consuming.

4.2 Estimation for France and Germany

In this section, the model is applied to the GSOEP and the FQP data, the purpose

being to provide an illustration of how the model functions in practice while gaining

evidence on the impact of family background on educational outcomes in France and

Germany. The ultimate educational outcome is, following the model, the result of

two decisions: the first decision concerns attainment in general secondary education,

and the second one is about post-school educational achievement. Here again, it is

assumed that the educational outcome observed is the result of the decisions of the

individual given some constraints.

4.2.1 Definition of the variables

The dependent variables are defined by the highest degree obtained in general sec-

ondary education and in post-school education given the specific school degree ob-

tained (see synthesis in table 4). Attainment in general secondary education has

been defined by three levels ES
k , with k ∈ {1...3}: the lowest level ES

1 is attributed

to those individuals who obtained at most a degree from the Hauptschule in Ger-

many and at most a CEP or DFEO in France. The intermediate level ES
2 consists

of those people holding a degree from the Realschule in Germany or the BEPC in

France, and ES
3 is given to individuals who obtained a degree from the highest type

of general secondary school in Germany, the Gymnasium, or obtained the French

Baccalauréat Général in France, thereby qualifying for university studies.

As far as post-school attainment is concerned, the definition of the dependent

variable depends on the level attained in general secondary education. Since we

have three possible levels of attainment in secondary education, we have three dif-

ferent variables EFk
` for post-school attainment, with k ∈ {1...3}, the categories

` ∈ {1...Lk} of each (number and type) depending on the value of k, i.e. on the

type of secondary school degree possessed. In the end, we estimate, through the

maximisation of the log-likelihood function defined in equation (10), a model of four

simultaneous equations (the secondary school equation - low, middle or high - on the

one hand, and the post-low secondary, the post-middle secondary and the post-high

secondary equations on the other hand), with as many correlations %k, k ∈ {1...3}
between attainment in secondary education and subsequent achievement as there

are secondary school degrees.

For those people having the lowest level of general secondary education, the de-

pendent variable is EF1
1 if the person has no vocational degree, EF1

2 if the individual
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Table 4: Definition of dependent variables

Education level Germany France

General secondary education (equation 1):
ES

1 Low Hauptschule CEP/DFEO

ES
2 Middle Realschule BEPC

ES
3 High Gymnasium Bac Général

Post-(general) secondary education of:

Low second. leavers (equation 2)
EF1

1 No voc. degree No voc. degree No voc. degree

EF1
2 Basic voc. degree Lehre CAP/BEP

EF1
3 Interm. qualif. Fachschule/Fachoberschule BP/Bac Pro/Bac Techno

Middle second. leavers (equation 3)
EF2

1 No voc. degree No voc. degree No voc. degree

EF2
2 Basic voc. degree Lehre CAP/BEP

EF2
3 Interm. qualif. Fachschule/Fachoberschule BP/Bac Pro/Bac Techno

EF2
4 Higher education Fachhochschule/Uni Bac+2 and beyond

High second. leavers (equation 4)
EF3

1 Interm. qualif. No higher education No higher education

EF3
2 Lower tertiary Fachhochschule Bac+2

EF3
3 Upper tertiary Uni Bac+3 and beyond

completed a basic vocational training (like an apprenticeship or a full-time voca-

tional school) and EF1
3 if the person has completed at least13 an advanced vocational

qualification (like the Fachschule degree in Germany or the Brevet Professionnel in

France, or also the vocational maturity certificate). For the group of individuals

with an intermediate level of general secondary education, the dependent variable

is ordered in four categories: no vocational degree (EF2
1 ), a basic vocational degree

(EF2
2 ), an advanced vocational degree or vocational maturity certificate (EF2

3 ) and a

higher education degree14. Finally, the high school leavers may either have no higher

education degree (EF3
1 ), in which case they stopped their studies immediately after

the obtention of the maturity certificate or only completed a vocational training, or

hold a lower tertiary level degree (EF3
2 ), or an upper tertiary level degree (EF3

3 ).

One objective was to investigate whether some factors play a more important

role in the first stage, other factors in the second stage of the educational career.

Therefore, the same variables on family background as in section 3 (parental edu-

13 In France like in Germany, only a few individuals with the lowest level of general secondary

education managed to get a higher education degree in the end (see table 8). Those who did

so got access to (lower) tertiary education through the obtention of the vocational maturity

certificate.

14 Generally a lower tertiary degree obtained via the obtention of the vocational maturity certifi-

cate degree.
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cation and father’s occupation) have been included in all four equations. Moreover,

we want to allow time-variant factors to influence educational choices. Ideally, we

would like to have information on e.g. the financial situation of the household, on

changes in the household structure etc. at the time when the individual decided

upon his secondary education and when he decided upon his post-secondary edu-

cation. Since this kind of information is not available, the approach adopted here

was the following. We make the assumption that the decision concerning the next

educational stage is made at the end of the immediately preceding stage. Thus, for

Germany, the decision concerning secondary school choice is assumed to be made at

the end of primary schooling, at the age of 10, since this is the stage at which pupils

are streamed into different types of secondary schools. In France, as mentioned in

section 2, pupils attend a single structure throughout lower secondary education. It

is therefore assumed that the decision concerning attainment in general secondary

education is made later than in Germany, at the age of 14 approximately. Therefore,

we can examine the effect of the context prevailing at that time by looking at the

effect of finishing primary education in that year rather than in this other year. Con-

cretely, a set of dummy variables indicating in which year the individual finished the

previous stage (primary education for Germany, lower general secondary education

for France), grouped in five-year dummies has been included in the secondary school

equation. Similarly, the decision concerning post-secondary education is assumed to

take place at the end of secondary education. Thus, we examine the effect of fini-

shing secondary education at a specific point in time rather than at another point

in time and include in the post-school equations a set of dummy variables indica-

ting the year in which the person finished general secondary education, grouped in

five-year secondary school cohorts. The computation of the year in which the indi-

vidual ended secondary education is based on information on the type of secondary

education completed and its duration. This approach makes it possible to model

institutional differences in the organisation of the educational stages, in particular

concerning their duration. The estimation results of this system of four equations

are given and commented in section 4.2.2 and 4.2.3.

4.2.2 Determinants of secondary education

Table 5 presents overall statistics as well as the specific results of the secondary

school equation for both countries. The overall Wald test at the top of the second

part of the table tests the null hypothesis that all slope coefficients of all equations

are jointly insignificant. The null hypothesis is rejected at a 1 percent significance

level for both countries. The specific Wald test for the secondary school equation

(named here partial Wald test) is also rejected at a 1 percent significance level for

France like for Germany and attests that the slope parameters of this equation

are jointly significant for both countries. Gender differences in the coefficients as

well as in the threshold values and in the correlations have also been tested in the

same way as in section 3. Only the significant interactions with gender (at a 10

percent significance level at least, see the test results at the end of table 5) have
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been retained in the final specification, since it would be inefficient to estimate more

coefficients than necessary. Likewise, the secondary school thresholds were allowed

to differ for men and women, for the tests show that they differ significantly across

genders (see table 5). The results of further tests on the statistical distinctness of

successive threshold values show that the educational categories chosen for secondary

education do not need to be aggregated neither for France nor for Germany, since

the estimated thresholds are statistically different from each other, for men like for

women.

Observing table 5, it appears that there has been a strong educational expan-

sion at the secondary school level. Indeed, the primary school cohort dummies for

Germany and the lower secondary cohort dummies for France all prove extremely

significant for the determination of attainment in secondary education and exhibit an

increasing pattern15. In other words, the later the previous stage was completed, the

higher the attainment in general secondary education is, which means that the net

utility of a high level secondary school degree has increased over time in both coun-

tries. The level of secondary schooling has expanded at a faster rate in France than

in Germany, but there seems to have been a boom in secondary education achieve-

ment in Germany from generations finishing their primary education between 1961

and 1965 onwards16. This is essentially due to a boom in female school achievement.

Indeed, judging from the coefficients of the interaction terms, educational expansion

started later on for women than for men in Germany. Until the primary school co-

horts of the end of the 1950s, the increase in the utility of a higher general education

used to be stronger for men. Then, however, educational expansion has been much

stronger for women than for men, and the gap in the rate of expansion has increased

over time. In France also, the expansion of secondary expansion has been stronger

for women than for men, especially from the generations finishing lower secondary

education in 1961-65 and after.

In both countries, mother’s education is strongly significant for achievement at

school, like father’s education. Moreover, neither in France nor in Germany are there

any significant differences for men and women in the effects of parental education.

Roughly speaking, the coefficients have the same order of magnitude for both coun-

tries and show a similar pattern: the higher parental education is, the higher the

probability is that children are successful at school. However, there is in France,

contrary to Germany, an obvious threshold effect for having parents (particularly

a mother) with an intermediate qualification, in particular the Baccalauréat. As a

result, the positive impact on school performance of having parents (mother or fa-

ther) with an intermediate qualification is significantly stronger in France than in

Germany. This highlights the key role of the Baccalauréat in France. In Germany,

15 The overall impact of belonging to a specific cohort on the educational outcome is obtained by

adding the coefficient of the cohort dummy to that of the interaction term between that same

cohort and the gender dummy.

16 +066 (=0.42+0.24) for this cohort, against 0.11 (=0.39-0.28) for the previous one.
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Table 5: Determinants of secondary school attainment

Germany France
Variable coef. (s.e) coef. (s.e)

End of primary (G) / lower secondary (F) education (ref.: 1939-1950)
1951-55 0.28∗∗ (0.08) 0.23∗∗ (0.07)
1956-60 0.39∗∗ (0.08) 0.42∗∗ (0.06)
1961-65 0.42∗∗ (0.08) 0.52∗∗ (0.05)
1966-70 0.57∗∗ (0.07) 0.69∗∗ (0.05)
1971-78 0.49∗∗ (0.07) 0.72∗∗ (0.04)
Female * 1951-55 -0.21† (0.11) 0.02 (0.08)
Female * 1956-60 -0.28∗ (0.11) 0.03 (0.07)
Female * 1961-65 0.24∗ (0.11) 0.13∗ (0.06)
Female * 1966-70 0.20∗ (0.10) 0.13∗ (0.06)
Female * 1971-78 0.34∗∗ (0.10) 0.31∗∗ (0.04)

Mother’s education (ref.: No voc. degree)
Basic voc. degree 0.27∗∗ (0.04) 0.20∗∗ (0.04)
Intermediate qualif. 0.42∗∗ (0.10) 0.73∗∗ (0.05)
Higher education 0.85∗∗ (0.14) 0.70∗∗ (0.06)
Missing 0.05 (0.07) -0.10 (0.08)

Father’s education (ref.: No voc. degree)
Basic voc. degree 0.21∗∗ (0.06) 0.21∗∗ (0.03)
Intermediate qualif. 0.33∗∗ (0.07) 0.63∗∗ (0.05)
Higher education 0.80∗∗ (0.09) 0.87∗∗ (0.05)
Missing 0.01 (0.09) -0.23∗∗ (0.06)

Father’s occupation (ref.: Worker)
Farmer 0.10 (0.08) -0.01 (0.05)
Self-employed 0.65∗∗ (0.06) 0.58∗∗ (0.05)
Senior manager 1.12∗∗ (0.07) 1.02∗∗ (0.07)
Middle manager 0.68∗∗ (0.05) 0.73∗∗ (0.05)
Employee 0.38∗∗ (0.08) 0.55∗∗ (0.05)
Missing 0.28∗∗ (0.05) 0.51∗∗ (0.05)
Female * Farmer 0.24∗∗ (0.07)
Female * Self-employed 0.11 (0.07)
Female * Senior manager -0.16† (0.09)
Female * Middle manager 0.02 (0.07)
Female * Employee 0.01 (0.07)
Female * Missing -0.06 (0.06)

Thresholds
µS

1 Male 1.15∗∗ (0.07) 1.47∗∗ (0.06)
Female 1.28∗∗ (0.07) 1.33∗∗ (0.05)

µS
2 Male 2.10∗∗ (0.07) 2.27∗∗ (0.06)

Female 2.56∗∗ (0.08) 2.13∗∗ (0.05)

to be continued...
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...table 5 continued

Germany France
Tests χ2 p> χ2 χ2 p> χ2

Tests on coefficients
Overall Wald test 1,842.89 0.00 4,432.38 0.00
Partial Wald tests 1,481.89 0.00 3,906.70 0.00

Female * End previous stage 45.32 0.00 26.90 0.00
Female * Mother’s education 2.44 0.68 0.72 0.95
Female * Father’s education 1.03 0.90 5.84 0.21
Female * Father’s occupation 5.66 0.46 20.68 0.00

Tests on thresholds

µS
1 : Male = Female 4.11 0.04 3.15 0.08
µS

2 : Male = Female 37.19 0.00 3.85 0.07

Males: µS
1 = µS

2 1,001.96 0.00 1,772.69 0.00
Females: µS

1 = µS
2 1,206.35 0.00 2,277.19 0.00

Observations 5,857 15,037
Log-likelihood -10,021.67 -25,226.79

Significance level : † : 10% ∗ : 5% ∗∗ : 1%

the jump rather takes place between intermediate qualification (which is, unlike in

France, often an advanced technical degree rather than a maturity certificate) and

a tertiary level degree.

Father’s occupation also proves to have a significant impact on children’s school

performance, in France like in Germany, and the coefficients follow a similar pattern.

All the significant coefficients are positive, which means that individuals in the refer-

ence category, the offsprings of workers, are the least successful in terms of secondary

education in both countries. Another common feature is that in both countries, sons

and daughters of farmers do not have significantly better prospects at school com-

pared to workers’ offsprings17, while sons and daughters of senior managers achieve

best, followed by the children of middle staff managers and of self-employed. A dis-

similarity between France and Germany concerns the fact that children of French

employees seem to perform comparatively better at school than their German coun-

terparts. Another difference is that father’s occupation has a slightly different impact

across men and women for secondary education in France, while this is not the case

in Germany: French females benefit more in terms of secondary education from hav-

ing a farmer as a father and slightly less from being the daughter of a senior manager

compared to males.

As far as the threshold values are concerned, the difference between France and

Germany is striking. As a matter of fact, the thresholds are significantly higher for

females than for males in Germany, while the reverse is true in France. This implies

that for the same other characteristics and coefficients, the cost to return ratio of

17 Except for French females in France.
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completing a high level secondary school degree will be higher for women than for

men, while it is higher for men than women in France, all other things equal. In

other words, all else equal, achievement at school should be poorer for women than

for men in Germany, while it will be better for women than for men in France. The

gap in the thresholds in favour of men seems to be more pronounced in Germany

than it is in France in favour of women.

4.2.3 Determinants of post-secondary education

The estimation results of the three post-school equations are reported in table 6

for Germany and table 7 for France. Partial Wald tests on the coefficients of each

equation separately are all rejected at a 1 percent significance level and attest that

the slope parameters are jointly significant in all post-school equations for both

countries. For France like for Germany, however, the value of the χ2-statistics gets

lower as the level of education gets higher. This suggests that the variables used have

more explanatory power at earlier stages in the educational career, in particular at

the secondary level. Here again, only the significant interactions with gender, at a 10

percent significance level at least, have been retained in the final specification and

the threshold were only allowed to differ in case they prove to differ significantly for

men and women (see test results in the second part of tables 6 and 7).

In France like in Germany, the educational expansion has not only concerned

secondary education, but also post-secondary education, at least for those individu-

als with a comparatively poorer level of general secondary education. In particular,

there has been a strong improvement in the subsequent educational achievement of

individuals with the lowest level of general secondary education. In both countries

also, this is essentially due an improvement among women, while the post-school

achievement of poorly educated men has rather stagnated after an initial improve-

ment compared to generations who finished their secondary in the decade immedi-

ately after World War II. The gender gap in favour of women in the improvement

of educational attainment after no or poor school education is particularly strong in

Germany, all else equal. Individuals who completed an intermediate level of general

secondary education also experienced a significant improvement of their subsequent

educational achievement in both countries, but there are two major differences be-

tween France and Germany. First, in France, the expansion has been similar for

men and women, while the expansion has been stronger among women than among

men in Germany. Second, if one compares the overall cohort coefficients, meaning

that the simple cohort coefficient should be added to the gender interaction term of

the corresponding cohort for Germany18, one observes that the post-BEPC educa-

tional attainment has kept improving up to the youngest generations, while that of

the comparable Realschule graduates has started stagnating in Germany from the

18 Thus, the overall cohort effects compared to the reference category 1945-55 are: 0.41 for the

1956-60 cohort, 0.36 for the 1961-65 cohort, 0.83 for the 1966-70 cohort, 0.97 for the 1971-75

cohort, 0.97 for the 1976-80 cohort and 0.87 for the 1981-86 cohort.
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generations leaving the Realschule during the 1970’s and after. Interestingly, the si-

tuation is very different for high school leavers, who are entitled through the general

maturity certificate to pursue tertiary level studies. In Germany, the propensity to

study among those entitled to do so has declined over generations. This phenomenon

starts becoming significant for those cohorts who obtained their maturity certificate

Table 6: Determinants of post-secondary school attainment - Germany

Level of secondary school attained:

Low Middle High
Variable coef. (s.e) coef. (s.e) coef. (s.e)

End of secondary education (ref.: 1945-1955)
1956-60 0.34∗∗ (0.10) 0.32∗ (0.14) 0.34 (0.21)
1961-65 0.30∗∗ (0.10) 0.38∗∗ (0.15) 0.08 (0.20)
1966-70 0.24∗ (0.11) 0.27† (0.16) -0.09 (0.19)
1971-75 0.23† (0.12) 0.53∗∗ (0.14) -0.28 (0.19)
1976-80 0.36∗∗ (0.11) 0.35∗ (0.16) -0.50∗∗ (0.18)
1981-86 0.19 (0.13) 0.20 (0.15) -0.68∗∗ (0.17)
Female * 1956-60 0.28† (0.15) 0.09 (0.20)
Female * 1961-65 0.29† (0.15) -0.02 (0.22)
Female * 1966-70 0.79∗∗ (0.15) 0.56∗∗ (0.22)
Female * 1971-75 0.57∗∗ (0.15) 0.44∗ (0.19)
Female * 1976-80 0.69∗∗ (0.14) 0.62∗∗ (0.19)
Female * 1981-86 0.79∗∗ (0.18) 0.62∗∗ (0.18)

Mother’s education (ref.: No voc. degree)
Basic voc. degree 0.26∗∗ (0.05) 0.24∗∗ (0.06) -0.08 (0.08)
Intermediate qualif. 0.47∗∗ (0.15) 0.52∗∗ (0.12) -0.17 (0.15)
Higher education 0.09∗ (0.04)
Missing 0.00 (0.07) 0.20† (0.10) 0.00 (0.18)

Father’s education (ref.: No voc. degree)
Basic voc. degree 0.20∗∗ (0.08) 0.17† (0.09) 0.06 (0.14)
Intermediate qualif. 0.54∗∗ (0.12) 0.28∗ (0.11) 0.09∗ (0.03)
Higher education 1.20∗∗ (0.25) 0.70∗∗ (0.16) 0.41∗ (0.19)
Missing 0.13 (0.11) -0.02 (0.13) -0.46∗ (0.22)
Female * Basic voc. degree 0.29∗∗ (0.10)
Female * Interm. qualif. 0.10 (0.15)
Female * Higher educ. -0.24 (0.30)
Female * Missing 0.19 (0.13)

Father’s occupation (ref.: Worker)
Farmer 0.12 (0.08) 0.38∗∗ (0.14) 0.03 (0.19)
Self-employed 0.50∗∗ (0.09) 0.46∗∗ (0.12) 0.32∗ (0.15)
Senior manager 0.68∗∗ (0.16) 0.87∗∗ (0.17) 0.39∗ (0.16)
Middle manager 0.51∗∗ (0.08) 0.53∗∗ (0.11) 0.21 (0.14)
Employee 0.32∗∗ (0.10) 0.39∗∗ (0.11) 0.16 (0.19)
Missing 0.10† (0.06) 0.19∗ (0.08) 0.07 (0.12)

to be continued...
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...table 6 continued

Level of secondary school attained:

Low Middle High

coef. (s.e) coef. (s.e) coef. (s.e)

Thresholds k = 1 k = 2 k = 3

µFk
1 Male -0.69∗∗ (0.08) -0.28 (0.57) 2.31∗∗ (0.33)

Female 0.41∗∗ (0.09) 0.56∗ (0.32) 2.47∗∗ (0.28)
µFk

2 Male 1.15∗∗ (0.14) 1.00∗∗ (0.32) 2.49∗∗ (0.35)
Female 2.27∗∗ (0.21) 1.89∗∗ (0.24) 2.74∗∗ (0.30)

µFk
3 Male 1.82∗∗ (0.18)

Female 2.74∗∗ (0.14)

Corr. second./post-second. k = 1 k = 2 k = 3

%k 0.64∗∗ (0.15) 0.70∗∗ (0.18) 0.86∗∗ (0.10)

Tests χ2 p> χ2 χ2 p> χ2 χ2 p> χ2

Tests on coefficients
Partial Wald tests 369.15 0.00 126.77 0.00 159.71 0.00

Female * End prev. stage 35.03 0.00 12.04 0.10 9.61 0.21
Female * Mother’s educ. 2.63 0.45 4.62 0.20 2.04 0.73
Female * Father’s educ. 9.44 0.01 4.86 0.30 3.32 0.51
Female * Father’s occ. 10.31 0.19 1.85 0.93 2.81 0.83

Tests on thresholds k = 1 k = 2 k = 3

µFk
1 : Male = Female 77.91 0.00 24.97 0.00 4.76 0.11
µFk

2 : Male = Female 57.00 0.00 36.39 0.00 2.24 0.03
µFk

3 : Male = Female 38.61 0.00

Males: µFk
1 = µFk

2 215.99 0.00 22.72 0.00 31.04 0.00
µFk

2 = µFk
3 23.39 0.00

Females: µFk
1 = µFk

2 144.64 0.00 28.83 0.00 18.81 0.00

µFk
2 = µFk

3 27.69 0.00

Tests on correlations k = 1 k = 2 k = 3

%k: Male = Female 0.30 0.58 0.45 0.50 0.05 0.82

Significance level : † : 10% ∗ : 5% ∗∗ : 1%

from the middle of the 1970s onwards and is true for both men and women. In

France, however, a similar phenomenon of declining propensity to study is observ-

able among men, though to a lesser extent, but among female Baccalauréat holders,

there has been, on the contrary, an increase in the propensity to pursue tertiary

level studies over time.

Parental education continues to exert an influence at the level of post-school

education, though to a lesser extent than for secondary schooling. Here again, the

pattern is very similar for France and Germany. In both countries, mother’s educa-
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Table 7: Determinants of post-secondary school attainment - France

Level of secondary school attained:

Low Middle High
Variable coef. (s.e) coef. (s.e) coef. (s.e)

End of secondary education (ref.: 1945-1955)
1956-60 0.42∗∗ (0.06) 0.32∗∗ (0.11) 0.00 (0.17)
1961-65 0.42∗∗ (0.06) 0.39∗∗ (0.10) -0.16 (0.17)
1966-70 0.39∗∗ (0.06) 0.50∗∗ (0.11) -0.07 (0.19)
1971-75 0.43∗∗ (0.07) 0.69∗∗ (0.12) -0.36† (0.20)
1976-80 0.42∗∗ (0.07) 0.75∗∗ (0.12) -0.36† (0.21)
1981-86 0.39∗∗ (0.08) 0.91∗∗ (0.12) -0.40† (0.21)
Female * 1956-60 -0.11 (0.09) 0.21 (0.23)
Female * 1961-65 0.17∗ (0.08) 0.28 (0.21)
Female * 1966-70 0.26∗∗ (0.08) 0.33 (0.21)
Female * 1971-75 0.19∗ (0.09) 0.49∗ (0.22)
Female * 1976-80 0.39∗∗ (0.10) 0.47∗ (0.23)
Female * 1981-86 0.59∗∗ (0.11) 0.61∗∗ (0.23)

Mother’s education (ref.: No voc. degree)
Basic voc. degree 0.24∗∗ (0.08) 0.17∗ (0.07) 0.02 (0.10)
Intermediate qualif. 0.15 (0.15) 0.29∗ (0.12) 0.10 (0.19)
Higher education 0.10∗ (0.18)
Missing 0.00 (0.11) 0.02 (0.17) -0.11 (0.20)
Female * Basic voc. degree 0.11 (0.12)
Female * Interm. 0.57∗∗ (0.18)
Female * Higher education
Female * Missing -0.10 (0.17)

Father’s education (ref.: No voc. degree)
Basic voc. degree 0.36∗∗ (0.04) 0.16∗∗ (0.06) 0.10 (0.11)
Intermediate qualif. 0.37∗∗ (0.10) 0.35∗∗ (0.11) 0.12∗ (0.19)
Higher education 0.60∗∗ (0.14) 0.46∗∗ (0.15) 0.31∗ (0.25)
Missing -0.23∗∗ (0.07) -0.17 (0.12) -0.24 (0.19)

Father’s occupation (ref.: Worker)
Farmer -0.18∗∗ (0.05) 0.22∗∗ (0.07) 0.11 (0.12)
Self-employed 0.36∗∗ (0.07) 0.22∗ (0.10) 0.06 (0.22)
Senior manager 0.55∗∗ (0.15) 0.47∗∗ (0.14) 0.30∗∗ (0.29)
Middle manager 0.36∗∗ (0.09) 0.28∗ (0.11) 0.08 (0.24)
Employee 0.43∗∗ (0.07) 0.16 (0.10) 0.02 (0.20)
Missing 0.16∗ (0.07) 0.24∗∗ (0.09) 0.43∗ (0.20)
Female * Farmer 0.18∗ (0.08)
Female * Self-employed 0.22∗ (0.09)
Female * Senior manager 0.09 (0.17)
Female * Middle manager 0.31∗∗ (0.11)
Female * Employee 0.08 (0.10)
Female * Missing 0.22∗∗ (0.08)

to be continued...
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...table 7 continued

Level of secondary school attained:

Low Middle High

coef. (s.e) coef. (s.e) coef. (s.e)

Thresholds k = 1 k = 2 k = 3

µFk
1 Male 0.41∗∗ (0.05) 0.34∗∗ (0.13)

Female 1.07∗∗ (0.07)
0.69∗∗ (0.24)

0.96∗∗ (0.13)
µFk

2 Male 1.91∗∗ (0.10) 0.92∗∗ (0.13)
Female 2.39∗∗ (0.12)

1.53∗∗ (0.21)
1.82∗∗ (0.13)

µFk
3 Male

Female
2.18∗∗ (0.19)

Corr. second./post-second. k = 1 k = 2 k = 3

%k 0.39∗ (0.16) 0.24† (0.14) 0.10† (0.06)

Tests χ2 p> χ2 χ2 p> χ2 χ2 p> χ2

Tests on coefficients
Partial Wald tests 429.17 0.00 113.95 0.00 87.00 0.00

Female * End prev. stage 39.62 0.00 6.20 0.40 16.15 0.01
Female * Mother’s educ. 8.98 0.03 4.06 0.26 4.50 0.34
Female * Father’s educ. 4.06 0.25 4.29 0.37 1.34 0.85
Female * Father’s occ. 13.68 0.03 5.69 0.46 3.64 0.73

Tests on thresholds k = 1 k = 2 k = 3

µFk
1 : Male = Female 109.66 0.00 0.29 0.59 14.67 0.00
µFk

2 : Male = Female 39.05 0.00 0.11 0.73 30.63 0.00
µFk

3 : Male = Female 0.05 0.83

Males: µFk
1 = µFk

2 2,281.42 0.00 1,363.11 0.00 291.34 0.00
µFk

2 = µFk
3 696.48 0.00

Females: µFk
1 = µFk

2 1,294.06 0.00 1,363.11 0.00 560.95 0.00

µFk
2 = µFk

3 696.48 0.00

Tests on correlations k = 1 k = 2 k = 3

%k: Male = Female 3.45 0.18 0.96 0.32 0.86 0.35

Significance level : † : 10% ∗ : 5% ∗∗ : 1%

tion19 plays a less important role compared to father’s education at the post-school

level, though it remains significant. Having a university graduate as a father is par-

ticularly discriminating for the post-school educational prospects of individual with

low or intermediate general qualification, especially for Hauptschule leavers in Ger-

many. At a higher level of secondary education, however, the influence of parental

education attenuates strongly. Mother’s education has virtually no influence on the

educational decisions of general maturity holders, except if she is a university gra-

19 The too small proportion of mothers with a higher education degree made it necessary to

aggregate the categories ”intermediate qualification” and ”higher education” into one single

category for the post-school attainment of people with low of middle general education.
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duate, but even there, the effect is very small in scope. The educational attainment

of the father has more influence on the probability to undertake tertiary level stud-

ies, but the effect is weaker than for those individuals with a general education below

the maturity level. The interaction terms in the post-low secondary equation show

that the educational attainment of the father seems to have more importance for

women: the fact that the father has completed an apprenticeship (in Germany) or

an intermediate qualification (in France) improves more the prospects in vocational

education for females than for males. However, the other interaction terms are not

significant in statistical terms.

In France like in Germany, the effect of father’s occupational position is strongest

for secondary education, and tends to decrease as the education level already at-

tained gets higher (with the exception of Realschule leavers in Germany, for which

the impact of father’s occupation is still particularly strong). The impact of father’s

occupation is weakest for holders of the maturity certificate. In this group, only in-

dividuals with a senior manager (or a self-employed in Germany) as a father achieve

significantly better than the reference category of workers’ offsprings. Overall, in

both countries, like for secondary schooling, sons and daughters of senior managers

have undoubtedly the best educational prospects with respect to post-school educa-

tion, while workers’ offsprings have the worst educational outcomes. Also children of

middle staff managers and of self-employed achieve significantly better than work-

ers’ offsprings. It is worth noticing that self-employment seems to have a somewhat

stronger positive impact in Germany than in France, especially at higher education

levels (achievement after middle or high secondary education). Children of farmers

perform better at the post-school level if they succeed in having an intermediate

level of general education20. There are no differences between men and women with

respect to the impact of father’s occupation in Germany, whatever the educational

stage observed, and only slight differences in France for secondary education and

post-CEP/DFEO education21.

At the post-secondary level, the thresholds are higher for women than for men in

both countries, which implies that French women have only an advantage in terms of

cost to return ratio as far as general education is concerned. For vocational education,

however, men are in a better position, like in Germany. A noticeable difference

between France and Germany is that there are no differences across genders in the

thresholds for post-school attainment of BEPC holders. On the other hand, however,

the gender gap in favour of men among holders of the general maturity certificate

seem to be more pronounced in France than in Germany.

20 The negative impact of having a farmer as a father found for the further education of men with

no or only a poor school degree in France is compensated by a positive impact of the same

extent for women.

21 As mentioned previously, French females benefit more from having a farmer as a father, but also

from having a self-employed father of middle staff manager as far as their post-school education

(low level) is concerned.
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In France and in Germany alike, there are no significant differences between

males and females in the correlation between secondary school attainment and post-

secondary achievement. Therefore, only one single correlation coefficient has finally

been estimated in both countries. Interestingly, even with this rather simple specifi-

cation in terms of variables included, the correlations between the secondary school

equation and the post-secondary equations all prove significant for both countries22.

This implies that the decisions at the different stages are not independent and that

a purely sequential model - or a model focussing on one specific transition within

the educational career in isolation from previous transitions - would be inappropri-

ate. Therefore, the additional computational burden resulting from a time-intensive

maximisation procedure seems to be worth it23. Secondary and post-secondary at-

tainments seem to be more closely related in Germany than in France, both in terms

of the size of the correlation than in terms of significance of the correlations24.

5 Summary and conclusions

This paper aimed at analysing whether the differences in the distribution of educa-

tional attainment in France and Germany have their origin in a different impact of

certain factors on educational achievement in either countries. The empirical analysis

is an application of a theoretical model of educational attainment developed for this

purpose and based on the human capital theory. The principle of this model is that

there is a finite number of possible educational alternatives which may be ordered

by level. Each educational alternative yields a certain utility to the individual. The

net utility of a specific educational alternative is expressed in terms of the difference

between the ”returns” and the ”costs” associated with this alternative for each in-

dividual. The individual chooses, given his specific constraints or characteristics, to

attain the education level which maximises his net utility.

In its simplest version, the formalisation of these assumptions leads to an ordered

probit model where the threshold values are given by the expected ratio of the

marginal costs to the marginal returns. In other words, the individual assesses the

additional cost of attaining the next higher education level and the additional return

of doing so, and if the ratio of the former to the latter, given his characteristics, is

below a certain threshold, he will opt for the next higher level. An advantage in

practical terms is that it is not necessary to have a precise estimation of the costs

and of the returns, but it is enough to dispose of variables which exert an influence

on the perceived cost to return ratio. We can therefore apply the model to the

22 A speculation of the sign of the correlation between the error terms of the different would be

too hazardous since we do not know exactly what these unobserved factors are.

23 If the correlations had proved to be insignificant, the estimations should rather be run separately,

because it would be more efficient in the sense that fewer parameters are estimated.

24 This is not really surprising if one considers that the sequences defined by the model depict

very well the German education system, while the stages within the French education system

are more loosely interrelated and more reorientations are possible.
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analysis of the impact of social origin, birth cohort and gender on the thresholds and

consequently on educational attainment, measured by the highest degree obtained,

in France and Germany, on the basis of the GSOEP data for Germany and FQP

data for France.

To sum up the results, there are surprisingly few differences in the impact of fam-

ily background on ultimate educational outcomes in France and Germany. In both

countries, the higher the education of the parents is, the higher the educational

outcome of their children are. Also the impact of father’s occupational position is

very similar. Children of senior managers have the best educational prospects while

workers’ offsprings face the worst educational outcomes. In both countries also, the

impact of parental background does not differ across genders. However, there are

some differences between France and Germany with respect to the path of educa-

tional expansion for men and women, but also with respect to the threshold values.

Indeed, an originality of the ordered probit estimated here is that the threshold val-

ues have been allowed to differ between men and women. This proved particularly

useful, since in both countries, women prove to have systematically higher educa-

tional thresholds than men, which means that access to education is more difficult

for women than for men, all other things equal. However, women’s handicap turns

out to be much larger in Germany than in France.

In a second step, the study explores the process of educational achievement

into more detail. The ultimate educational outcome is decomposed into two stages:

achievement at school and post-school education given the school degree obtained.

The model is extended in such a way that the same utility maximisation framework

as described above applies at both stages, but a correlation between the two stages

is permitted and estimated along with the other parameters. In practical terms, the

empirical application of the model boils down to estimating a multivariate ordered

probit, where we have one equation for secondary education and as many post-

secondary education equations as there are secondary school degrees. Here again,

the model could be directly applied to the case of France and Germany. In addition

to the usual family background variables, a set of dummy variables has been added

which indicates the year at which the individual finished the previous educational

stage. Indeed, it is assumed that individuals decide in the last year of the previous

stage on their education for the next stage. This approach makes it possible to model

institutional differences in the organisation of the educational stages, in particular

with respect to their duration.

The estimation results show that there is indeed a significant correlation between

school and post-school attainment, which justifies the computational burden of the

simultaneous estimation. The correlation does not differ significantly across genders

in neither country. However, many of the explanatory variables prove to exert a

different influence depending on the educational stage observed. The educational

upgrade phenomenon across cohorts, for instance, occurred at the secondary level,

as well as at the post-secondary level for those level with a comparatively poorer
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level of general secondary education, but not for post-school education of maturity

holders, who have, on the contrary, experienced a decline in their propensity to un-

dertake tertiary level studies. In this, matter, France and Germany differ, since the

decline mentioned only concerns men in France, while the subsequent educational

attainment of French female maturity holders - contrary to their German counter-

parts - has increased over time. As far as parental background is concerned, France

and Germany prove surprisingly similar. Parental education seems to play a more

important role for secondary than for post-secondary education. Nevertheless, the

key role of Baccalauréat appears by way of a stronger positive effect of parents with

an intermediate qualification in France at the secondary level. In both countries, the

influence of parental education attenuates strongly for maturity holders, especially

mother’s education. Only children of university graduates seem to have a significant

advantage at this level. Also the influence of father’s occupation exhibit a more or

less similar pattern in France and Germany, with, at the school like at the post school

level, a significantly better educational achievement of children of senior managers,

while worker’s offsprings have the worst educational prospects. However, as far as

the threshold values are concerned, the difference between France and Germany is

striking. Indeed, at the secondary level, the thresholds are significantly higher for

women than for men in Germany, while the reverse is true in France. This means

that in Germany, men achieve better than women at school, whereas in France,

women do better at school than men, all other things equal. At the post-secondary

level, however, French women have, like German women, higher thresholds than

men, which means that they are at a disadvantage, except for the group of indi-

vidual with a school degree of intermediate level (BEPC), for which there are no

significant differences between men and women.

Thus, in spite of substantial differences in the organisation of the education as

well as in the distribution of educational attainment in France and Germany, both

countries prove surprisingly similar with respect to the impact of family background

as well as cohort effects on educational attainment, even though slight differences

appear in specific areas like for instance gender differences. Moreover, it proved

worth it to look into more detail in the educational prospect, since some of the

factors observed proved to exert a different influence at the school level and at the

post-secondary level. The model that has been developed proved particularly useful

for this purpose.
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Appendix

Data sets

The GSOEP. The German Socio-Economic Panel (GSOEP) is a longitudinal

household survey conducted on an annual basis since 1984. In the first wave, some

12,000 individuals aged 16 and over, and distributed across roughly 6,000 house-

holds, were interviewed. The information available is drawn from the statements

of the individuals. Individual and household identifiers make it possible to track

individuals over time. Due to panel attrition, sample size reduces somewhat each

year, but in 1998, a refreshment sample of about 2,000 persons has been added to

the data base and in 2000, another sample of about 11,000 new individuals has

been included. Initially, the sample only referred to residents in West Germany, but

following German unification, the sample was extended to the former German Demo-

cratic Republic in 1990. The GSOEP is representative of the population residing in

Germany and contains a large number of socio-economic variables on demography,

education, employment, income, housing and health. For further information on the

GSOEP, see Haisken-DeNew and Frick (2000).

The FQP Survey. The Formation et Qualification Professionnelles (FQP) Survey

is a cross-sectional survey which was drawn for the years 1964, 1970, 1977, 1985 and

1993. Only the 1993 wave is available for this research. This wave covers about 18,000

individuals age between 20 and 64 and distributed across 14,000 households. The

FQP survey contains detailed information on the current and past labour market

situation of the individuals, very detailed information on their education and training

as well as on their family background. For further information on the FQP Survey,

consult the online information available under http://www.iresco.fr/labos/lasmas/

enqfqp.htm.
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Table 8: Descriptive statistics for the sample of the simultaneous estimation

Germany France
Variable (%) (%)

Secondary education Low 56.95 59.88
Middle 27.74 17.98
High 15.32 22.14

Final education No vocational degree 24.07 45.80
Basic voc. degree 45.42 26.78
Intermediate qualif. 17.15 10.73
Lower tertiary 4.26 7.59
Upper tertiary 9.09 9.09

Post-school education of:

Low second. leavers No vocational degree 27.82 62.55
Basic voc. degree 60.60 32.94
Intermediate qualif. 10.28 3.35
Higher education 1.31 1.06

Middle second. leavers No vocational degree 8.05 37.71
Basic voc. degree 46.55 31.87
Intermediate qualif. 32.44 18.37
Higher education 12.96 12.05

High second. leavers No higher education 28.08 34.27
Lower tertiary 9.03 26.47
Upper tertiary 62.89 39.26

Sex Male 50.04 49.07
Female 49.96 50.93

Birth cohort 1929-38 22.95 19.95
1939-48 23.75 22.10
1949-58 23.07 28.95
1959-68 30.23 29.00

End of primary (G) / lower 1939-50 29.48 19.02
secondary (F) education 1951-55 10.58 10.80

1956-60 11.69 12.45
1961-65 10.83 16.27
1966-70 13.21 15.60
1971-75 15.00 16.18
1976-78 9.22 9.68

to be continued...
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...table 8 continued

Germany France
Variable (%) (%)

End of secondary education 1945-50 13.58 11.92
1951-55 14.39 9.42
1956-60 10.65 9.33
1961-65 11.16 13.29
1966-70 10.48 14.32
1971-75 11.53 14.42
1976-80 15.48 14.64
1981-86 12.73 12.67

Mother’s education No vocational degree 43.98 82.88
Basic voc. degree 36.66 7.16
Intermediate qualif. 3.39 4.29
Higher education 1.16 3.54
Missing 14.80 2.14

Father’s education No vocational degree 12.39 72.07
Basic voc. degree 52.88 11.94
Intermediate qualif. 12.63 5.14
Higher education 6.90 6.74
Missing 15.20 4.12

Father’s occupation Worker 35.62 33.23
Farmer 5.57 12.96
Self-employed 7.95 11.20
Senior manager 10.41 7.26
Middle manager 13.34 9.91
Employee 4.07 9.00
Missing 23.03 16.43
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