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Chapter 1 Introduction

1.1 Educational expansion

Over the years more and more children have been taking part in education. Also growing

numbers of pupils have been reaching higher levels of education, and hence have been

staying longer in school. This process of increasing numbers of people passing substantial

parts of their lives behind school desks is referred to as educational expansion. In the

Netherlands this development started about the beginning of the nineteenth century. From

then on a marked trend towards higher enrollment rates and lengthening of schooling can

be observed. Participation in primary education had become nearly universal at the start

of this century (Knippenberg 1986). Then all children from about 6 to 12 years old

attended some kind of primary school. Next, participation in secondary and tertiary

education started to expand. Between 1850 and 1900 approximately one out of every
twenty youths received a secondary or tertiary education. This proportion rose to one fifth
of the eligible age group in 1945 (Vliegen and De Jong 1981). After the Second World

War post-primary education started to attract large numbers of youngsters. During the

post-war expansion, enrollments in full-time education rapidly increased, even taking
demographic developments into account. In the mid eighties relative enrollments in

secondary general education had more than doubled, and for vocational education and

university they had even tripled, compared to enrollments directly after the war' .
Educational expansion is probably related to other societal processes, for education forms

part of society and is deeply intertwined with it. Sociology of education sets out to answer

the question how developments in education and other parts of society are connected. On

the one hand we assume society affects education but also that education affects society

(Leune 1980). From this sociological perspective therefore we expect to fmd societal

causes and consequences of growth in school attendance. This study deals with both parts

of the expectancy: a search for the causes of educational expansion as well as an

investigation into its effects.

1.2 Causes of expansion

Ac will he evident from later chanters. scientific literature and emairical research on the
causes of educational expansion provide a broad range of theories and hypotheses; for

example moderni7ation of society, demand for more highly skilled workers, increasing

The Netherlands appears to have experienced a development similar to other Western European countries.
Elsewhere it is described how in Western Europe primary education had become nearly universal a[ the
beginning of this century. After primary achooling had become a mass institution, secondary and tertiary
education began to expand. In particular after the Second World War participation rates at these levels have
shown a very rapid growth (Craig 1981: 185, Meyer and Hannan 1979: 39-40).
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unemployment, lowering of financial hurdles, or augmenting intellectual resources within
families. The tenability of potential ezplanations has been investigated separately. Few
attempts have been made to explain or describe educational expansion by paying attention
to this variety of causes. Furthermore the Dutch educational system combines a number
of features which makes it an interesting addition to the intemational literature on
educational expansion. Both arguments justify additional research and will be worked out
in greater detail in chapter 2 and 3.
For the explanation of educational expansion it is important to consider the proper level
of analysis: i.e. the level of society. It is not enough to study relationships between
individual educational levels and other characteristics. The question of interest is why
participation in education nowadays is greater than, say, 40 years ago. In order to trace
the causes of this change, the relationship between features of society and the educational
level of the entire population must be ezamined. Most empirical research on achievements
or participation in education uses an individual level approach. Differences in achievement
or enrollment are related to differences in gender, race, socio-economic background,
etcetera. Although these individual level theories might provide hypotheses about
relationships at the society level, these micro level associations cannot simply be translated
into macro level associations, because of potential aggregation effects. Besides, some
developments might similarly affect the enrollment behavior of all individuals, and are
therefore impossible to trace by individual comparison. In short, to answer questions about
the existence of relations at the level of society, analysis must be performed at that level
too.
The examination of macro level associations does not imply however, that individual
actors are useless for the explanation of societal relationships. In fact, analyses that focus
on macro level associations go perfectly with a methodological individualistic approach.
Boudon for example favors a proper assessment ofassociations between societal processes
followed by an explanation of these associations by using behavior of individual actors
(Boudon 1986). In this study a similar approach is chosen. I start with the assessment of
relations between educational enrollments and other developments at the level of society,
and subsequently use the behavior of actors at lower aggregation levels to interpret these
associations or to describe how they have come about.

The broad question about causes of educational expansion in general, is narrowed into a
question which is more appropriate for empirical research. In this study I deal with the
rapid expansion of secondary and tertiary education after 1945 in the Netherlands2. The
first research question that will be answered is:

Which societal developments contributed to the Dutch post-war secondary anrt
tertiary expansion?

2 The rise of primary education in Ihe Netherlands and the emergence of the Dutch national educational
system have been examined by others (Knippenberg 1986, Veld 198~.
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1.3 Consequences of expansion

Empirical research into the consequences ofeducational expansion is rather scarce. Hardly
any scientific attempts have been made to measure effects of an increasingly better
educated population on various societal developments'. This is surprising since education
draws a large part of the population from other social activities and expenditures on
education consume a great part of the national income. One would anticipate a great deal
of attention being paid to the societal returns of educational expansion, because of the
large investments in time and money. That this is not the case, is probably due to the
strong believe that since education has positive effects upon individuals, the same holds
for the population as a whole. That is, associations from the individual level are too easily
translated into associations at the level of society. Empirical research indeed has proved
a positive relationship between a person's educational level and his or her income
(Dronkers and Bakker 1989), cultural participation (Ganzeboom 1984), political
participation ( De Graaf 1988), chances of unemployment (De Grip 1987), the educational
career of his or her children (De Graaf 1986), and health (Grossman 1975). Thus,
comparing individuals with different educational levels, the more highly educated tend to
do better in these areas than those with a lower education. But this does not imply, and
here many people draw erroneous conclusions, that by improvement of the educational
level of all persons, society or the population as a whole becomes richer, healthier,
politically more active, more employable, etcetera.
There is a large number of potential effects from a rising educational level of the
population. Craig ( 1981) and Haveman and Wolfe (1984) offer lists of possibilities.
Education might for example result in higher earnings, national integration, economic
growth, greater life expectancy, a more efficient working marriage market, a reduction
of fertility rates, and so forth. One of the direct results of educational expansion is the
proliferation of educational diplomas among the population. As will be seen in later
chapters, several authors assume a relationship between the rate of dispersion of
credentials and the corresponding returns or benefits, for example occupational status or
income. What is suggested is, that when, for example the number of holders of a
university degree grows, this intluences their occupational status or income. Such a
changing relation implies that the value of a particular diploma is not fixed, but depends
on the distribution of other persons over levels of education. In the second part of this
study an attempt is made to bring this relative value of credentials to [he surface.
T'herefore effects of educational expansion on individtial returns on credentials will be
analyzed. These returns will be defined in terms of the occupational level people manage
.,. L...:.. Tt, a o o~w ~uusui. ~aii. S„„vuu r~.S~.wrCu yt:..ui:S~.:. t~ l,`.o. ....,,...,. .,,.

3 A positive exception in this respect is the potential contribution of educational expansion to economic
growth. Dutch economic empirical litereture suggeata a positive effect from the educational level of the labor
force on economic production (Ritzen 1985). Dronkera has criticized this finding, arguing [hat these results
have been obtained by mixing up societal and individual Ievels of analysis and presents opposing findings
(Drnnkers 1988). tn turn he has been blamed for bungling with economic models (Ritzen 1988), so Ihis
discussion ia probably not yet ended.
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Has the e,~j`'ect of the possession of secondary and tertiary credentials on the
occupational level changed in the course of time, and ifso, how can this be related

to educational expansion?

1.4 Outline of this study

The remainder of this book consists of 6 chapters. In the next chapter Dutch society is

portrayed, including an outline of the Dutch educational system. In Chapter 3 theories on

the causes of educational expansion are discussed and the model for analysis is addressed.

In Chapter 4 the causes of Dutch post-war educational expansion are analyzed. In Chapter

5 literature on the relationship between retums on credentials and proliferation of

credentials is discussed and in the subsequent chapter analyses are performed to assess the

changes in returns on post-primary diplomas and the connection between these changes

and educational expansion. The conclusion and discussion in Chapter 7 conclude this

book.
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Chapter 2 Dutch society and the Dutch educational system

2.1 Post-war developments

T'he Netherlands bears much similarity to other Western European societies. It should be
addressed as a modern post-industrial country, with material conditions and social
institutions that resemble other Western European societies like Germany and France. The
free market economy with room for government intervention, the social security system,
the democratic political system, the educational system, are all features more or less
shared with other modern post-industrial countries. Furthermore, as one of the older
members of the European Community the Netherlands has been exposed to international
integrative trends at economic and polítical levels for several decades.
After the Second World War the Netherlands gradually developed into a welfare state.
The first period, until about 1950, is characterized by [he reconstruction of the country
and its economy from the damage caused by the war. The United States' Marshall-Plan
and the nearly unanimous support for the government to control every important economic
transaction, allowed for a rapid reconstruction. Already in 1949 industrial production and
real wages reached their pre-war level. In this period of restoration the foundations were
laid for the rapid economic growth in the succeeding twenty years (Messing 1981). In
particular the tight control of wages that caused increasing labor productivity during the
first decade after the war, provided opportunities which were only seized in the sixties
(Schuyt 1991). T'hen huge salary demands were met, resulting in 'wage explosions', the
government started to finance private welfare and health organizations, and also in this
period many social security arrangements were introduced by legislation. Benefits to
ensure income in case of unemployment, illness, occupational disability, but also benefits
for the aged, widows and orphans and child allowance were introduced or renewed in
order to provide everybody with a respectable standard of living. From about 1970 until
about 1982 economic growth rapidly decreased. The oil crisis of 1973, the huge
expenditures in the public sector, the high wages and the development of the world
economy put an end to the belief in unlimited economic prosperity (Messing 1981). Still,
rising expectations were directly expressed into desires, and subsequently into demands
directed to the government: demands for medical care, education, juridical assistance, rent
subsidies, etcetera (Schuyt 1991). As a result of the economic situation unemployment
steadiiy grew to even i~ yo of the iáoor force in iy82 (vECD i989). inis in iurn resuiieu
in higher public charges forcing the government to cut expenses. After 1982 economic
growth, mainly as the result of the expanding world economy, again shot forward.
However the number of unemployed remained quite high. The prospects for people who
have been unemployed for over 2 years are particularly bleak. In addition the size of
governmental expenditures on social services, for example education and health care,
persists in fueling discussions about the desirable level of public charges and the need to
return the bill for services that used to be paid from the public account to the individual
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customers. So, the provision of free or heavily subsidized services is criticized and
various measures are being proposed to either spread out lower budgets over all
consumers, or to acknowledge fewer consumers and keep the level of benefits or services
as before.
Simultaneously various trends took place in the post-war period, some of which were
already observable before the war. Employment continued to shift from agriculture and
industry towards the service and govennment sector. The percentage of the labor volume
of tertiary and quartiary sector rose from 4796 shortly after the war to 694b in 1988 (CBS
1989). Next, family size continued to shrink. The average number of children per woman
more than halved: from 3.7 in 1947 to 1.5 in 1988 (CBS 1989). Furthermore urbani7a[ion
continued, and even some rural areas depopulated. The population living in municipalities
with less than 20,000 inhabitants fell from 469b in 1947 to 32~ in 1988 (CBS 1989). And
as in most other Western European societies in the seventies immigrant workers were
engaged, although here in lower numbers. In 1970 the number of foreigners in the
Netherlands amounted to 1.69'0. In 1988 this figure had increased to 4.0~ (CBS 1989).
Furthermore the Netherlands secularized. Directly after the war about 17 ~O of the
population considered itself as not belonging to a church. In 1988 this proportion had risen
to one third (CBS 1989).
Along with this secularization, Dutch society depillarized. During this century until the
late sixties, the Netherlands was characterized by a'pillarized' structure. Pillarization
points to a pluralistic and vertical construction of society. A society like that is typified
by clearly separated segments or 'pillars', each based on their own religion or view of
life, with virtually all social functions being fulfilled by its own organi7ations. In the
sixties these strict barriers gradually became blurred although the matching organizations,
and the resulting policy making process clearly have survived and seem to have gained
their own momentum. In particular the educational system, in which the pillarization of
society has been most pronounced, as well as educational policy, still bear undeniable
marks of this cleavage of Dutch society.

2.2 The educational system

The Dutch educational system can be characterized as hierarchical and coherent.
Secondary education consists of three types of general secondary education and two types
of vocational training. Tertiary education includes universities as well as vocational
colleges. Figure 2.1 presents a scheme of the educational system. After having completed
uniform primary education, pupils, who are about 12 years old by then, have four
alternatives (De Jong and Rceleveld 1989: 165): junior vocational training ( LBO), junior
secondary education ( MAVO), senior secondary education (HAVO) and pre-university
education (VWO). After having completed junior vocational training, one is allowed to
attend senior vocational training (MBO). Graduates fromjunior secondary education may
enroll in senior secondary education as well as senior vocational training. If they prefer
senior secondary education, they enter in grade four. A senior secondary education
diploma allows a pupil to enroll in pre-university education (in grade five) as well as
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vocational colleges (HBO), which belongs to tertiary education. Graduates from senior
vocational training are allowed to attend vocational colleges. Only those having completed
pre-university education or vocational colleges are permitted to extend their educational
careers at the universities.

Figure 2.1 7he Dutch educational system

UNIVERSITY
4-6 years

i HBO
4-5 years

VIIO
6 years

HAVO
5 years

MAVO
4 years

MBO
3-4 years

PRIMARY EDUCATION

abbreviations:

LBO: junior vocational training
MBO: senior vocational training
HBO: vocational colleges
MAVO: junior general secondary education
HAVO: senior general secondary education
VWO: pre-university education

LBO
4 years

This educational structure is a result of a modification of the Dutch educational system in
1968, which was presented by the introduction of the 'Mammoth Law' of 1963. This law
integrated the secondary educational system in order to make it easier for pupils to move
on to another type of education both horizontally and vertically (Idenburg 1964). Before
1968 most types and levels of education were regulated by different legislations, which
often hampered pupils in continuing education after having finished a level. Besides
secondary categorical schools, which contain only one level, there are so-called 'school-
communities', which cluster two or more levels (e.g. senior secondary education and pre-
university education). In most cases these 'school- communities' offer a combined first
transition year and sometimes even a combined second or third grade (De Jong and
Rceleveld 1989: 165). In the Netherlands there are 10 years of compulsory education,
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including 6 years of primary education. After the war school age was changed by
legislation several times. Directly after the war compulsory education was 8 years, which
was lowered to 7 in 1947. In 1950 it was raised to 8 years again, and in 1971 changed
into 9 years. In 1975 10 years of compulsory schooling was introduced (Idenburg 1964,
Peschar and Wesselingh 1985).
Although the Dutch educational system contains a private and public part, it must be
considered highly centralized. The distinction between public and private education refers
to a distinction by denomination and is an obvious result of the pillarizecí construction of
society. Private schools, for example ofProtestant or Catholic denomination, have a board
consisting of individual members (e.g. parents or church delegates) as opposed to public
schools, which are managed mostly by the local and sometimes national government.
However, the state fmances both the public and private sectors equally, as enacted by law
in 1917. With this monetary equaliTation the school struggle between Catholics,
Protestants, socialists and liberals, that had lasted since the second half of the last century,
came to an end. At that point the pillarized structure of the educational system had
obtained a solid base. Next to this financially egalitarian policy towards public and private
education, the government maintains an identical policy with respect to salaries, capital
investments and examinations (Dronkers 1989a).
Garnier, Hage and Fuller (1989) propose a distinction in 'demand driven' and 'supply
driven' educational systems. This difference, as will be seen in later chapters, is important
for the explanation of educational expansion. They argue that the United States is a typical
example of the first type. In demand driven systems the demand for education from pupils
and students is automatically followed by supply from either private institutions or the
government. France on the contrary has a'supply driven' system where a strong state
exercises a tight control on enrollments by restricting supply and coerces pupils to enroll
up to a certain age. In other words, in supply driven systems other factors besides demand
for education directly influence the actual enrollments. 1'he distinction between demand
and supply driven educational systems should be considered points on a continuum, rather
than a concrete distinction in mutually exclusive categories. For example, Hage and
Garnier (1990) indicate elsewhere that Great Brítain is not as purely supply driven as
France but on the other hand they state that 'demandfor secondary education is not met
quickly through the allocation of public funds or the building of schools' (57). In short,
the more demand for education is directly met by private or public supply, the more
demand driven the system is, and the more enrollments are controlled by state or private
institutions, the more supply driven the system is. To avoid misunderstanding it is
important to note that a demand driven system dces not imply that demand for education
cannot be influenced by educational policy. The point is that in highly demand driven
systems, the demand for education is turned into enrollments almost without restriction.
Whether this demand is influenced by governmental policy or other societal processes does
not alter the essential principle.
Although the Dutch educational system is strictly controlled by the government, it can be
considered mainly demand driven. Organizational bamers to education are almost
nonexistent. Pupils and students with adequate credentials are generally admitted to the
institutions they apply for (Kodde and Ritzen 1988). Standards for maximum new
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enrollments are only temporarily introduced for specific disciplines in universities.
Governmental expenditures on education depend on the number of pupils and students, so
they adjust to changes in educational enrollments. T'he relatively low tuition fees and
ample opportunities for scholarships ensure that access to education is not overly
dependent on parents' earnings. In the Netherlands the demand for education is not
obstructed by a governmental policy on supply of education, for example by putting
restrictions on numbers of schools, teachers, or by introducing enrollment standards,
etcetera. In this respect the Dutch educational system differs from the supply driven
French system where the state controls expansion restricting supply in various ways.
Instead it bears a closer resemblance to the American system (Garnier et al. 1989). The
fact that the Dutch government has refrained from restricting enrollments is one of the
most important 'background explanations' for educational expansion. Demand for
education has nearly always been met by supply, financially guaranteed by the
government. Not for purely altruistic reasons, however. It was, and probably still is,
believed that a highly educated population is an important tool for economic growth, for
the cultural development of citizens and, to a certain extent, for the reduction of social
inequality.
Although the Dutch government faces the direct consequences of expanding enrollment
rates, it has apparently not been able to gain a reasonable control over them. This may
be explained by the pillarized structure of the system. The centrali7ation of educational
legislation at the national level has not been coupled with a reinforcement of the
governmental position with respect to educational policy. Educational policy rather has
been the result of consultation and negotiation between the elites of the pillars. These
elites are frequently represented by the 'overall organizations' within each pillar and the
government plays only a distributive role in this. It guards the concluded treaty, pays the
consequences, and ratifies negotiation results by legislation (Van Kemenade, Lagerweij,
Leune and Ritzen 1986). In other words, the governmental influence on educational policy
is rather small and is still being restricted by an'iron ring' of internal and external
pressure groups. Hence, because the 'pillar structure' has become firmly institutionalized,
political discussion on new educational policies is strangled in the consultation and
negotiation circuit of overall organizations from the various denominations. Moreover,
policy proposals are primarily judged by their impact on the existing power balance
between pillars. It does not require much imagination to predict how proposals for
enrollment restrictions, and thus a lowering of financial means will be received in a
system like this. Measures directed to control or restrict enrollment rates simply have poor
chances for survival, and consequently demand for education is met by the provision of
grhqnlg anri tParhPrc.
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Chapter 3 Causes of educational expansion

3.1 Introduction

In the next section of this chapter various theories and hypotheses on growth in schooling
will be discussed. To provide a general overview on causes of educational expansion I will
include here information concerning primary education. In the third section I will make
some general remarks on the explanation of educational expansion. In the last section
causes for the growth of Dutch secondary and tertiary education will be presented.

3.2 Theories and previous research

The technical functional approach states that education expands in response to the
increasing demand for more highly skilled labor. This growing demand is created by two
processes. First, a shift in the occupational structure towards white collar employment
requires a larger proportion of better skilled, and therefore more highly educated,
workers. Secondly, technological innovations and increasing complexity of production
processes cause an upgrading of skill requirements withinjobs. Trow (1961) for example,
argues that the growth in American secondary schooling is largely caused by 'the pull of
the economy for a mass of white collar employees with more than elementary school
education' (145). Furthermore he states that the rapid increase in the number of
professional, technical and kindred workers, occupations that call for at least a partial
college education, caused a demand for more highly trained and educated people (154).
This explanation heavily emphasizes the qualification function of education. It is assumed
that instrumental knowledge and skills, necessary for the performance of work, have risen
and since those are taught in school the demand for education has increased. Also Clark
(1962) links educational expansion to the emergence of the 'expert society': '(..) there
used to be a large number ofjobsfor unskilled laborers, but now a low grade vocationnl
education does not lead anywhere. Without long systematic preparation, the higher
occupations are generally not open. Without a broad education in the sciences and
humanities, public and business leaders are without the perspectives and understandings
they need.' (8) and further on: '(..) the educational threshold of employment has been
increasingiy raiseá since the advent of tne ináustrial [tevolution and especialiy in the last
half-century. Labor on the family farm did not demand literacy, but skilled jobs and
clerical work in the factory required literacy and more. Now in a society where
automation is taking over the tasks of routine labor, a larger proportion of jobs
increasinglyfalls into the upper ranges ofskill and expertise, in the rangefrom profession
to technician. Large scale enterprises - big business, big government, big labor, big
education - demands managers, professionals and technicians, arul these posts demand
training beyond high school for the most part.' (48).
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The human capital theory adds to this approach that through education, future laborers
acquire knowledge and skills that have economic value. Increase in human capital leads
to higher marginal productivity (Schultz 1961). Pupils invest in their own human capital
by attaining higher levels of education because of its future returns, for, higher marginal
productivity will be rewarded by higher income. So, an increasing demand for more
highly skilled workers in this view will lead to higher wages for this group, which is an
incentive for yotmgsters to continue schooling. If the costs of education (e.g. tuition fees
and foregone earnings) fall behind expected retums, young people will decide to invest
in additional schooling. Again in this view education is clearly approached from its
function of qualification.
Although this technical-functional approach has met with much criticism, empirical
research has shown that its explanation cannot simply be put aside. A recent Dutch study
has shown that the shift in the composition of the labor force towards service-oriented
occupations has positively influenced growth in enrollments after 1945 (Dronkers and Van
der Stelt 1986). Thus the expansion of the service and government sector is, among other
processes, responsible for expansion of secondary and tertiary education. This is exactly
in line with Trow's argument. A study of France covering the period 1881-1970 also
points out that socio-economic variables indicating shifts in the occupational structure are
important in explaining educational expansion (Garnier, Hage and Fuller 1989). Here,
however, it was only affecting elite expansion, and not mass expansion.
Also effects of technological progress on educational expansion have been proved.
Rubinson and Ralph (1984) found, for the United States between 1890 and 1922, a
positive inf aence of technological change on enrollments in primary education, but not
in second .ry education. Only from 1922 until 1977 did it positively influence enrollments
in seco~ .dary education. Since secondary education in the United States became a mass
institution after 1922, the authors conclude that the impact of technological progress
manifests itself only when education turns into a mass institution. This finding seems
incompatible with the results of Garnier, Hage and Fuller (1989) who argue that changes
in the occupational structure are not related to expansion of mass education in France.
These opposing conclusions cannot be attributed to the fact that Rubinson and Ralph used
technological change rather than changes in the occupational structure. In fact they used
aggregate productivity as an indicator of technological progress without controlling for
shifts in the occupational structure, so both are included in this measure. Since both
studies cover approximately the same time span, these apparently opposing conclusions
are not attributable to different historical periods". It is more likely that the difference
between the American and the French educational system is responsible. Rubinson and
Ralph indicate in their analysis that after initial expansion further growth in education is
often limited by political measures or differentiation in a small elite sector and a large
mass sector. Since in the United States neither process took place, technological change
began to drive further school expansion. In France however, as Garnier, Hage and Fuller
state, the educational system was highly differentiated into two separate parts and the state

4 Strictly spesking, the coiresponding historical periods do not necessarily imply that both societies find
themselves in the same stage of development.
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maintained a controlled policy towards expansion. In other words, the educational system
in France has been much more supply driven than the American system. This difference
between both societies can explain why shifts injob opportunities affect school expansion
in one society but not in another. In France mass education did not provide the
prerequisites for highly prestigious occupations, mass and elite education were strongly
separated, and elite enrollment was limited by government measures. Therefore,
educational expansion of mass education was not influenced by increasing proportions of
higher status jobs. In the United States however there was not a strong distinction between
elite and mass education, enrollments were not restricted, so elite education slowly turned
into mass education, still providing opportunities for higher status occupations so shifts
in the occupational structure propelled growth in educational enrollments.
Another approach emphasizing the relation of educational expansion with economic
changes stresses the controlling aspects. The work of Bowles and Gintis (1976) is mostly
connected with this approach. In their view the rise of formal education is related to the
needs of industrializing societíes. In this approach again the qualification function of
schooling is stressed, besides its legitimation function. Education legitimizes the existing
balance of power within society and the adjustment of persons to distinct social positions.
An industrial economy uses the educational system to socialize young people in order to
integrate them in a hierarchical and rational economic system. The structure of the social
relationships in school teaches the pupil discipline, attitudes, types of behavior,
presentation and class consciousness that are essential for working. The structural
correspondence between relationships in the educational system and the production system
creates a sociali7ation of people into an industrious working class. So here school
expansion is directly related to industrialization. This approach is criticized by several
authors since empirical research has shown that in several cases growing participation in
education has preceded industrialization (Meyer, Tyack, Nagel and Gordon 1979, Craig
1981)'. So although a better educated labor force might have positively influenced
industrialization, it is highly questionable whether education expanded as the result of the
need for a docile working class.
An alternative theory for the explanation of educational expansion, opposing the technical-
functional explanation and the human capital approach, was formulated by Collins (1971,
1979). His major criticism on the technical-functional theories focuses on two arguments.
First, he criticizes the assumption that skill requirements have been constantly rising over
time. There is no empirical evidence for a shift towards a larger proportion of higher
skills requiring jobs, nor is there an indication that mechanization has reduced low skilled
activities and tasks within occupations or job categories. The assumption of a continuous
uneradine of iobs has also been emniricallv disnroved elsewhere (fr,r the NPthPrlar,~i~ P o- - ~ ., . . . . . .--- --- - ~-------'-- -'a'
Huijgen 1990, and for the United States e.g. Rumberger 1981). Secondly, Collins argues
that many of the necessary skills are actually learned on the job and not in school. This
second argument seems less strong. Probably 'school knowledge' forms a foundation for
further learning on the job. Then, when skill requirements rise, more people are needed

S Industtialization here cleady refers to ihe historical period in which the transition from traditional modes
of production into organized production in factories took place.
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with an appropriate level of schooling that at least enables them to learn the specific skills
on the job. Collins however states that 'education is often irrelevant to on-theyob
productiviry and is sometimes counterproductive' (1971: 1007). This suggests that formal
schooling would not even improve the ability for on-thejob learning.
Collins observed a rise in credential requirements over time for the same jobs and a
proliferation of the need of educational qualifications for employment. From this
observation he formulates his status competition model. According to his theory, education
is commonly perceived as a means for upward social mobility. In a more recent
publication (Collins 1988) he summarizes his theory very clearly: 'It is (..) a political
process: the expansion ofschools has been due to pressuresfrom the population to expand
opportunities to acquire status. (..) Competition between d~erent religious sects, ethnic
groups and local governments has resulted in educational expansion; the combination of
a decentralized democracy and a market for status credentials has made education into
a kind of business, selling opportunitiesfor educational degrees. While the possession of
education was once confined to relatively upper-status groups (clergy and some of the
leisured gentry), the creation of this competitive market made the whole system dynamic.
As the older credentials became more widespread, they no longer carried the same
connotation of elite status. Job requirements began to sh~, requiring higher credentials
since more educated people were availablefor jobs' (178). Once this process has started,
it keeps itself in motion. Credentials lose their value in terms of probabilities of obtaining
higher status positions since more people become available for the same jobs. This
inflation of credentials in turn causes more people to attain higher levels of education,
etcetera. Collins argues that this competition inflation mechanism works primarily between
status groups and not within them. This restriction probably results from his Weberian
approach, but as such there is no reason to assume that within status groups individuals
do not compete for the best positions. In his apptoach Collins emphasizes the allocation
and selection function of schooling. The existing social stratification is maintained by
education and schools allocate persons to occupational positions.
Thurow's labor market theory (1975) explains why employers tend to shift towards higher
educational requirements if the supply of more highly educated people available for jobs
rises. Collins pays no heed to this point (Halsey, Heath and Ridge 1980). From the
neoclassical point of view an expanding supply of more highly educated workers would
result, all things being equal, in lower wages thus making these positions less attractive.
Consequently one would expect a decrease in enrollments at these higher levels. Thurow
is able to explain why Collins is right in stating that employers will demand higher
degrees. He argues that for all vacant jobs persons compete for the first position in the
'labor queue'. Those responsible for selection rank applicants in order of preference. The
most preferable are generally not the ones asking for the lowest wages - since this has
become invariable due to legislation and collective labor treaties - but the ones that will
reduce training costs once they are employed. Consequently wage competition is
substituted by job competition. One of the major indicators for low training costs is the
educational level of candidates. T'hose who are more highly educated tend to have good
relative positions in labor queues. Candidates are aware of the value of education and
credentials in this respect, so they search for additional education to beat their
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competitors. Thurow even speaks of education as a defensive necessity 'to protect one's
market share' (97). Again at the aggregate level this process will lead to credential
inflation, forcing new entrants to the labor market to complete even higher educational
levels and thus keeping this process in motion.
Both mechanisms described above work mainly in those areas where criteria for selection
and promotion have become formalized. If diplomas as indications for trainability and
productivity become institutionalized, formal education becomes a more important
determinant for employment. This is particularly the case in bureaucratic organizations,
such as governmental agencies and large business firms, where achievement characteristics
play a central role instead of ascription characteristics.
Collins has founded his own theory empirically (1979) and others have interpreted their
results as confirming his approach. In a contribution analyzing the American educational
system from 1980-1970, the effect of immigrant groups on participation in schooling was
examined (Ralph and Rubinson 1980). From 1890 until 1924 enrollment in private
education rose as the result of immigration of Eastern, Central and Southem Europeans.
Established groups were closing public education for these new citizens so the latter were
forced into private schools~. From 1924 until 1970 this negative effect of immigration on
public educational expansion turned into a positive one which, according to the authors,
was the result of the changing characteristic of immigration. From then on Western
Europeans in particular were added to the American population, who were not considered
a thread like the earlier immigrants. Ralph and Rubinson interpret these findings as a
confirmation of the status competition approach. Privileged groups are trying to keep
ahead of less privileged groups who are trying to come up.
Another article by the same authors (Rubinson and Ralph 1984) indicates effects of
technical progress on expansion of schooling as well as effects from status competition.
As earlier discussed they found that technological progress reinforces educational
expansion once it has become a mass institution. But because technological progress
cannot explain initial growth of primary and secondary education and, as proved
elsewhere, the period of industriali7ation cannot account for this either, the authors
attribute the initial growth to competition between status groups. In other words, Collins'
theory is used here as a garbage can for unexplained variance.
Baker, Esmer, Lenhardt and Meyer (1985), who studied the effect of immigrant workers
on educational stratification in Germany, also provide arguments for effects from status
competition. Investigating the period from 1960 until 1982 at the national, federal and
community level, they found that immigrant children were mainly incorporated at the
bottom of the German educational system. The inflow of immigrants at the lowest levels
ni t}.a evetam nneLar~ ( :a~mon nLil~~an ..n h.. l.:nl.n. ln.~ol~ ..F o.l,....,~:.... ...1.,. .. ,. a....:.....,. ..... ..~.,..,... t ........... ............. ............. ..~, .., ...b,,.., .....,.o ... w,..,,.,.va., ....v wcrc ..y.i.s

to keep distance in order to maintain their status.

6 Baker's ( 1990) analysis of the expansion of Catholic schooling in the United States provides a different view
on this 'forcing into private education'. He stetea that an already widespread network of Catholic primary
schools e~cisted, prepared for the inflow of these immigrants, who where mainly Catholics. From ihis point
of view it is this great supply of private schools, even corresponding to iheir religious background, which
attracted these new citizens, rather than the closing of public education which forced them into private
education.
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Herweijer and Blank (1987) who examined the effect of unemployment on educational
expansion, using Dutch data on flows in secondary education between 1967 and 1984, also
found effects from credential inflation. They argue however that this trend component in
their analysis is limited by the existence of a'natural' level of flow to higher levels of
education. According to the authors this limit had been reached at the end of the seventies.
The subsequent expansion in the eighties therefore must be attributed to the increase in
unemployment. When employment is restored, the flow rate to higher levels will return
to the natural level (85). Furthermore the effect of unemployment on flow rates to higher
levels appears to be positive. On the one hand there are growing numbers of youngsters
who seek better qualifications through education to maximize their chances of finding
employment. On the other hand schools provide a warehouse function in times of
unemployment. In this latter view the educational system absorbs persons who otherwise
would have entered the labor market, but who are discouraged by the relatively low
chances of finding employment. A tight labor market pulls pupils out of school to fill
vacant occupational positions, and pushes them back or prevents them from leaving the
educational system when jobs are more difficul[ to obtain.
The concept of the warehouse function of education had been used eartier by Walters
(1984). She only found an effect from unemployment on secondary enrollment rates
before 1950 for the United States. After 1950 this effect disappeared. Her explanation for
this finding is that secondary education had become nearly universal by about 1950'.
When education has not already become universal for an age group, participation is
discretionary. That is, the choice between pursuing an education and finding a job is real,
so unemployment can have positive effects on enrollments. If a particular educational level
is opened up to a large segment of the population however, unemployment loses this
impact because entering the labor market is not seen as a serious alternative.
Kuhry (1986) also found evidence for effects of unemployment on educational
enroilments. Besides this, his analysis of Dutch data from 1974 until 1983 shows that girls
develop an enrollment pattem similar to that of boys and he finds saturation effects of
flows to next higher levels. This last observation might be in line with the statement from
Herweijer and Blank (1987), indicating an endogenous drag on the demand for schooling
perhaps caused by a slowing down or diminishing of the process of credential inflation.
Note however, that the findings of Herweijer and Blank and of Kuhry do not support
Walters' hypothesis that unemployment only influences educational expansion when
participation has not become universal. Secondary enrollment ratios were already quite
high before unemployment rapidly increased in the Netherlands. Perhaps the effect of
unemployment on Dutch enrollment in recent years might be better explained by motives
for continuing education in order to increase chances of finding a job rather than by a
'discouraged workers' or 'warehouse function' argument.
And to conclude this list of unemployment effects, De Jong, Oosterbeek, Roeleveld,
Teulings and Webbink (1990) found effects ofunemployment on the number of graduates
in pre-university education in the period from 1950 to 1986. The inflow from pre-
university education into universities however only reacted to the national income per

~ 'Nearly universal' here means an enrollment ratio of approximately 70~.
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capita and not to unemployment, financial support, or tuition fees.

Garnier, Hage and Fuller (1989) conclude from their analysis of French educational
expansion that social economic variables indicating shifts in job opportunities, are
important in explaining elite expansion, not mass expansion. So, changes in job
opportunities are most important for the explanation of elite expansion. They attribute
expansion of mass schooling instead to state policy and the spread of the middle class
standards as the relevant ones for success in education and the attachment of educational
success to occupational placement (which they label as the 'myth of education'). Hage and
Garnier (1990) replicated this study on Frencó educational expansion for Great Britain and
found only modest confirmation for the earlier results. They attribute this to inaccurate
measurement and the more hesitant government in Britain.
Ramirez and Rubinson (1979) argue that education is seen and used by political elites to
generate an integration in national political cultures. States use education to construct a
direct and equal political relationship with all citizens. In this way education leads to a
national identity. They argue that education is the single aspect of citizenship which is
made compulsory, as opposed to, for example right to vote, right of assemblyg. T'herefore
it plays a central role in the formation of citizenship and thus national identity. In this
view the integrative function of education plays a central role. Schooling provides the
development of common values and norms that ensure societal balance.
A view emphasizing cultural forces behind expansion is elaborated by Ramirez and Boli
(1987) who try to explain why mass education was sponsored by states in nearly every
modenn Western European society at the end of the nineteenth century. They argue that
as the result of three related transformations in European culture, the Reformation and
Contra Reformation, the construction of nation states and the rise of capitalistic exchange
economy, five myths are brought into the model of Western European national societies:
the myth of the individual, the myth of the nation as aggregate of all individuals, the myth
of progress, the myth of socialization and the myth of the state as protector of the nation.
These elements led to the origin of state educational systems. Progress of a nation in this
view is the progress of all individuals by socializing them, with the state having primary
responsibility for this socialization as protector of the nation. T'his European model of
national societies has got accepted world wide: all societies incorporated ín the World
System organized their nations according to this model.
Why this model is accepted so widely is explained by the World Sys[em view on
educational expansion which had already been developed somewhat earlier. In an attempt
to explain the 'world educational revolution' between 1959 and 1970 it appeared that
.,,"~~- 't,~. ol .,w~wft~n ,., .,nliti~nl c.,r,igl anrl P~nnnmir rharartPrictirc har~ilv PxnlainP,tj..., ..,..., . .-- r , . ~
any differences in the rise of educational participation between societies (Meyer, Ramirez,
Rubinson and Boli-Bennett 1979). They view educational expansion primarily as the result
of population and organization characteristics of the educational system itself. The cross-
national similarity is caused by the incorporation of all states in the World System. In this

8 For that matter, here [he authors are definitely incorrect. In the Netherlands voting has been compulsory
(1917-1970). The same holds for Belgium and Australia (Irwing 1974).
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system a highly educated population legitimizes established governments since there is a
broad convergence in beliefs and values attached to progress. Progress is directly
connected to success in economic competition and elites who do not strive for economic
and political development might lose power.
Meyer, Tyack, Nagel and Gordon (1979) also stress cultural forces behind school
expansion but object that the central government plays a key role. They conclude from
their analysis of the founding of the public mass educational system in the United States
in the nineteenth century that neither industrialization nor urbanization were prerequisites
for this development. In fact the less industrialized and rural North and West showed
higher enrollments than towns and cities. According to these authors the early expansion
in the rural areas was the result of a commonly held ideology on nation building: small
entrepreneurs who combined evangelical Protestantism with an individual conception of
polity. So it was not a political elite or powerful state that erected schools but rather
hundreds of small groups trying to organize local communities.
Craig and Spear (1982) developed a hypothesis from a modernization perspective. The
determinants of educational expansion must be sought in the transition from traditional
into modern societies. Modernization is a kind of compounded concept refemng to various
more or less simultaneously occurring processes: development of nation states,
industrialization, large scale labor division, growing interdependence between different
social institutions, ezpanding communication and transport networks, disappearance of
specific regional cultures, etcetera. Along with the rise of modern economic, political and
social structures, people on the one hand are forced to accommodate to specializecí and
complex assertions of the changing society and on the other hand must attain general skills
necessary for communication over differentiated social and physical boundaries. In the
nineteenth century schools provided this demand. Children were taught to handle
uncertainty, autonomy and new information. Education also played also a central role in
the provision of integrative aspects, for example a common language. Garnier et al.
(1989) and Hage and Garnier (1990) relate this modernization to the proliferation of the
'myth of education', or the increasing valuation of education by the rising educational
level of parents.
In Archer's work on the emergence and growth of national educational systems (1982,
1984) expansion in enrollment rates seems to be a side effect of conflict and bargaining
processes in the educational system itself and between parts of that system with other
social institutions. She focusses on the control various parties or groups try to attain over
education in history, thus explaining cross-national variation in schooling systems. Her
extensive theory therefore is more suitable for analysis of features of national educational
systems rather than educational expansion explicitly connected with enrollments.

This review on developments that might have generated or influenced the numbers of
young people in schools shows that there is a wide variety of explanations that should be
considered, if one is inclined to describe the relationship between societal processes and
educational expansion. Status competition, technical progress, industrialization, ideology
on nation building, labor market developments, modernization and World System ideology
on progress all seem to be important determinants of nineteenth or twentieth century
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educational expansion in the United States and Europe. Which of these are important
enough to include in the analysis of ezpansion of the Dutch secondary and tertiary
educational system will be handled in the last section of this chapter. Before that the
explanation of educational expansion itself is addressed. T'he developments that have been
discussed in this section are quite different in nature and the general remarks on
differences and similarities in the nezt section will help in the understanding of how these
processes are linked to educational ezpansion.

3.3 Explaining educational expansion

Every researcher in this field assumes, implicitly or explicitly, growth in school
attendance to be the result of choices made by relevant actors (Craig and Spear 1982).
Generally two types of actors are distinguished: corporate actors and primary actors.
Corporate actors are aggregates of individuals with common interests in formal
collectivities with specific goals. Examples are the government, religious organizations,
professional unions, etcetera. Primary actors are separate individuals or groups organized
on primary relations with diffuse functions, for example potential pupils, students or their
families. This distinction between corporate and primary actors runs almost parallel to a
distinction in actors concerned with the provision or supply of education and actors
concemed with the consumption or demand of education9. Probably both actors play a
role in educational expansion. Enrollment rates are not rising unless there are pupils or
students willing to attend school on the one hand and at least school buildings and teachers
on the other hand. Both might be considered necessary but not sufficient conditions for
education to expand. Only when they operate simultaneously are enrollment rates able to
increase.
Some of the explanations that have been discussed in the previous section emphasize the
demattd for education or the 'demand actors', for example, explaining educational
expansion by a growing demand for more highly skilled workers. However, this implies
that somehow sufficient educational services are being supplied, so the desire of a large
number of young people to for example attend vocational college can be satisfied.
Explanations that only stress motives from the government to expand education contain
a similar problem. What mechanism makes education expand if it is caused by motives
of the government? In fact only a small minority of the studies discussed, is explicit in
this respect. Ramirez and Rubinson (1979) indicate that compulsory education might have
been a means used by states to foster national integration. But from various empirical
iá.ïi.ar~.u ii CFaii bv waa~iuuvvd tuwt Cve~...vu d..ro..,,c ~~t lwv ~~~t~ o~r,oinr ~nle ac fÍtav cnnna~ft' J., .. ~., w J ..bb.. .

At least for primary education it holds that general compulsion has not brought about great
shifts in enrollment rates (Craig 1981, Veld 1987). The establishment of compulsory

9 This dcea not imply primary actors are only driven by consumptive motives when taking paR in education.
In fact most theories assume at the individual level, at which primary actors make iheir decisions, enrollment
is primarily the result of investment motives: children attend school for future returns. However, at the
aggregate level they can be considered consumers ofeducational services provided by corporate actors.
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education emerged at the time when the great majority of the relevant age group was
already attending school. Clearly legislation followed existing practices. Furthermore
without sanctions and additional measures the introduction ofcompulsory education hardly
affected the overall trend. So in all probability the direct effect of compulsion on
expansion is very small. Therefore the effect of governmental action on educational
expansion must be sought in the ways thresholds for enrollment were lowered and in the
efforts made to make education an attractive alternative opposed to other activities, for
example through the prohibition of child labor, supply of schools and trained teachers, or
fmancial support.
Craig (1981) offers a framework for the analysis of primary and corporate actions with
respect to expansion of education, which will be adopted here. Whether actors decide to
pursue a certain type of education or supply education by legislation or financial support
is, according to Craig, the result of the weight of the costs and benefits attached to this
decision. He stresses several points here.
First, participation in education can be influenced by consumption as well as investment
motives. In the first case education directly satisfies personal wants - some people enjoy
learning and studying itself - whereas in the second case education itself is not directly
rewarding, rather the future returns it might provide. Craig states that the second motive
plays a far more important role than the first. Also corporate actors do have their costs
and benefits in supplying education. Lack of national income can obstruct expenditures
on education, a strong competition between states might raise costs of not providing a
modem educational system, etcetera. Secondly, not only costs and benefits of 'consuming'
and supplying education but also costs and benefits of alternatives influence decisions.
When direct costs and benefits of enrollment in school do not change the attractiveness
of schooling, enrollment can be increased by changes in the cost and benefit ratio of
alternatives. If, for example, unemployment increases, the costs of not taking part in
education might rise, simply because it is more difficult to find a job. Thirdly, costs and
benefits are very broadly conceived. Costs include monetary fees for education as well
as psychological thresholds for pupils of less educated parents, or the distance that
education might cause between them. Benefits also have a very broad range, including
future earnings as well as status attached to titles. Furthermore, objective and subjective
costs and benefits are likely to differ from each other. Assuming that actors are influenced
by the cos[s and benefits as they perceive them does not imply these are equal to the
objective costs and benefits attached to a decision. And, to conclude, costs and benefits
vary for different groups and persons, so equal ratios for different persons do not imply
equal decisions.
Craig has stretched the definition of costs and benefits up to infinity. Basically costs and
benefits comprise everything that might play a role in the decision to demand or provide
education. The contribution of this concept to the analysis is therefore a purely
interpretative one. It is a tool to understand which social developments might influence
enrollment rates in education positively or negatively. It does not provide any starting-
points for individual level analysis because it cannot value various costs and benefits. It
is similar to a very broad concept of rationality. Using a strict concept of rationality, like
homo economicus in economy, we are confronted with utility maximizing actors, and
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utility defined in monetary terms. Using rationality in a wide sense, actors' behavior is
generally seen as meaningful or adaptive to a given situation. In this case rationality
coincides with'comprehensible' in the Weberian sense (Boudon 1986: 51). Craig's model
and the concept of broad rationality do not differ substantively. In both views actions are
considered to be more or less meaningful responses to situations in which actors find
themselves.
Albeit an'empty' device, the idea is useful for my purposes. Looking for causal
relationships or explanations, I need more than a collection of macro level associations.
Using the cost and benefit vocabulary I am able to 'explain' the society level associations
or describe mechanisms that produce these associations.

3.4 Causes of Dutch educational expansion

In this study the supply or corporate actor is the Dutch government. As indicated in
Chapter 2 the government plays a distributive role within the centralized Dutch
educational system. The internal and extemal pressure groups, which could be labeled as
corporate actors, are extremely influential in the decision making process, but they do not
bear a direct responsibility with respect to the supply of education. Instead the national
government is responsible for the supply of education by fmancing schools, teacher's
salaries, grants, buildings, etcetera. Next, it collects tuition fees and is in the end
responsible for all important policy decisions concerning education.
I define demand actors as potential pupils and students or their parents. Parents' opinions
have a great impact on the decisions that are taken with respect to the education of their
children. From a national survey from 1987 it appears that a quarter of the parents permit
their child to decide alone about his or her school choice after primary education. Two
thirds of the parents take the demands of the child into account in this decision and the
remaining 7 9ó of the parents take this decision for the child. Even less parents allow their
child to decide on whether or not finishing school. Again two thirds of the parents make
this decision taking the child's opinion into account, but here only 1310 of the parents
leave the decision to the child himself and one fifth of the parents decide alone on this
subject (SCP 1988: 385)'0. Probably the influence of the child on these decisions grows
with his or her age, although data on this are not available; still it is clear that parents
play a very important role.
If possible, it might be useful to distinguish groups of primary actors because there is
reason to believe they will react differently towards participation in education. First a
di~tincti~n is nrnnoced hetween nunilc frtlm l~wer cla~s and middlP and hiuhPr class. - . . . , - - - -- ---o --
families because these follow different strategies in decision making on school enrollment
(Boudon 1974; Gannier, Hage and Fuller 1989). It is suggested that lower class children
will tend not to choose additional or elite schooling because the relative costs of these

to Comparable figurea from earlier surveys (1980, 1983, 1985 and 1986)(SCP 1988: 385) suggest that parents'
intluence grew during the eighties. It seems hazardous to extrapolate this trend back to the beginning of the
time period I will analyze.
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types of education are higher for them than for middle and higher class children.
In addition a distinction should be made between boys and girls. If girls are expected not
to work but rather raise children later on in life, the value of education from investment
motives is less than for boys. From various empirical research it appears that girls have
been taking less part in education than boys and are only recently drawing level with them
(Peschar and Wesselingh 1985)".
In the second chapter I have argued that in the Netherlands supply of education has nearly
always met the demand for education. Conclusively the Dutch educational system should
be located at the demand side of the demand-supply continuum. Therefore Dutch
educational expansion will be considered a development directly derived from demand for
education. The demand for education generated by primary actors is influenced by various
societal processes as well as governmental policy. Thus the corporate actor still plays a
role in educational expansion, but only indirectly through the decisions of primary actors.

The focus on secondary and tertiary educational expansion allows for the rejection of a
number of possible causes which have been discussed in the first section of this chapter.
In the Netherlands industrialization and nation building are typically nineteenth century
developments and related to primary school expansion and hence for this study of no
further interest. Next, imtnigration as an expansion-generating process is characteristic for
the United States. Immigration in the Netherlands is rather low even in comparison with
for example Germany and France, so compared to the United States, immigration effects
on Dutch educational expansion are in all probability negligible. Furthermore the idea of
modernization used as a compounded concept, marking the transition from 'traditional'
into 'modern' society, is again more closely linked to the expansion of primary than to
growth in secondary or tertiary education. However, one aspect, namely the proliferation
of the value of education among larger segments of the population, seems a significant
component for post-primary educational ezpansion as well. Yet this spread of the 'myth
of education' will return in this study under a different label.
The remaining explanations that have been discussed plus other important processes and
changes are sorted into three clusters in order to structure the analysis. The question why
the number of young people in school has shifted in the course of time yields three
general answers: the school or the educational system has changed in the course of time;
the young people themselves, or the families they belong to, differ from those some
decades ago; or changes have occurred at the place where youngsters practice their skills
taught in school, in other words the labor market. Consequently explaining processes are
classified by this differentiation: changes within the educational system, changes in
families and changes in the labor market. T'hese three clusters of explanations will be
discussed here subsequently, albeit in reverse order.
In many studies expansion of secondary and tertiary education is related to changes in
occupational positions. This seems reasonable since micro level research indicates that

" It is striking that in the literature discussed earlier in this chapter this distinction by gender is only made by
Dutch authors: Herweijer and Blank (198~ Kuhry (1986), De Jong e[ aL (1989). This is probably due to
the availability of data on gender specific enrollment rates.
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motivations for choices with respect to school attendance are strongly determined by
perceptions of future educational careers and future occupational positions (Kropman and
Collaris 1974, Diederen 1982). Education on the one hand is a prerequisite for working
(certificates and diplomas) and on the other hand can be an alternative for working.
Therefore changes in the labor market can easily affect choices with respect to school
attendance. Three labor market processes play an important role. First of all technological
progress increases the benefits from education. The rising demand for more highly skilled
employees and the diminishing of low skill jobs, increase future returns on investment in
education. So, as a result of technological progress, necessary skills within occupational
positions will be raised to higher grades. Consequently the demand for more highly skilled
employees rises and enrollments in higher levels are likely to increase (Trow 1961,
Rubinson and Ralph 1984). This also holds fot the expansion of the service and
government sector. In those sectors generally more highly skilled and white collar labor
dominates, therefore benefits of an education are greater. That is, an increase in sectors
where white collar employment dominates at the expense of sectors dominated by blue
collar employment, reinforces the attractiveness of general education (as opposed to
vocational training), and might also create a demand for higher levels of education (Clark
1962, Dronkers and Van der Stelt 1987, Garnier et al. 1989). Next, unemployment
reduces the benefits of alternatives of education, since the chances of securing a job
decrease. In addition it increases the benefits of attending school since by acquiring
additional qualifications chances for employment are increased. When alternatives for
school are lacking, potential workers become discouraged and the educational system
provides a warehouse function. A tight labor market instead pulls pupils and students out
of the educational system (Walters 1984, Herweijer and Blank 1987).
Within this cluster of labor market effects on educational expansion a specification by
gender might yield different fmdings. Girls probably adopt a different behavior towards
school enrollment than boys. In particularly in the Netherlands, where labor force
participation of women has been low (about 209b in 1947 and about 353ó in 1986: CBS
1989), girls might react less straightforwardly to changes in the labor market than boys.
For decades the expected labor market career for women has been considerably shorter
than for men. Hence for women labor market developments probably play a less
prominent role in the weighing of costs and benefits from school attendance.
Next, changes in educational enrollment may be caused by developments in the families.
When on the average financial and cultural (or intellectual) resources within families have
risen in the course of time, we would expect this to have an effect on the enrollment
behavior of children. If the financial means of families rise, fewer children will be
homnw~owi :n S~ni~innrt o4iriitiri ol nwl::n..:t..ri.,n. LIi l~u.. Fm:l tlr.o .,t:.. ..F""Y Y "6 " `"""' ~ ~~b~~~, ..u j' :.......aav au...wovo v au w v

the benefits and costs of attending school. Although I do not expect great fmancial barriers
to education it will still be included in the analyses. In particular attending a university or
vocational college, might seem a ha7ardous strategy for the lowest income groups since
a part of the grant must be repaid or even borrowed. In other words, high monetary
investment might be an obstruction to enroll for those from less prosperous families, who
run a greater risk if they do not succeeà in finishing these higher levels of education.
Furthermore micro level research provides overwhelming evidence that there is a strong
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association between the educational level of parents and their children. Therefore it seems
reasonable that at the aggregate level, a rise in the educational level of parents will
positively influence the enrollment of their children. Windolf has refened to this as
'endogenous' growth (Windolf 1990). Once expansion in education has been set in motion
it becomes perpetuated through succeeding generations. From various research it appears
that those in relatively favored positions have more complete and accurate information
about the returns on education, and are more likely to value these returns (Craig 1981:
161). Since favored positions are strongly related to educational careers, this implies that
more highly educated parents are more likely to send their children to institutions of
higher of education because they have more information about the benefits of this decision
and value these benefits more. This parallels what Garnier et al. (1989) labelled as the
spread of the 'myth of education'.
Finally, changes in the educational system itself might have provided incentives for the
lengthening of educational careers. First, changes in compulsory school age will probably
affect enrollments. Although evidence for long lasting and strong effects is not very
convincing, a short one-time growth might be expected. Secondly the introduction of the
Mammoth Law in 1968, which reconstructed secondary education, might have played an
important role. Because the implementation of this law offered better opportunities for
vertical transfer, it is likely that the number of pupils in 'dead end' educational paths will
have decreased. This implies that the growth rate in the years after the introduction might
follow a higher pattern than before. Thirdly, the quality of the educational environment
which is offered can tempt pupils to stay in school or to seek additional education (Garnier
et al. 1989). More finely equipped schools, with more highly skilled teachers probably
have better chances of holding young people within the system. Furthermore in tertiary
education a part of the expansion might be generated by rising enrollments in secondary
education. If for example more pupils finish pre-university education it is obvious that,
with constant flow percentages to universities, enrollments in universities will increase.
And to conclude, inflation of credentials or the declining value of educational levels by
the increasing enrollments at higher levels, increases benefits from education. Children
are aware of the significance of credentials for employment and value diplomas and
certificates very highly (De Jong 1987: 150). Not keeping pace with competitors means
the weakening of one's relative position. So the enrollment of a cohort might generate
larger relative enrollments of subsequent cohorts, in particular at higher levels of
education.
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Chapter 4 Analysis of the causes of Dutch post-primary
educational expansion

4.1 Introduction

In this chapter the findings of the analyses of causes of educational expansion are
presented. In the second section the research design is addressed and a short explanation
is given of the techniques that will be used in this chapter. The third section portrays the
expansion that has taken place. In the fourth section the analyses are presented of the
explanation of this expansion. The last section provides a conclusion.

4.2 Research design and methodology

4.2.1 A cross-temporal design

The research design used in this study deviates from many other empirical sociological
research. Comparisons are mostly drawn between cases like individuals, schools, nations
or organizations, in order to trace relationships between characteristics of these units. This
is called a cross-sectional design. Here a cross-temporal design is applied. In this
approach the units of analysis are successive time periods, which will be compared to
relate characteristics of these time points. It is possible to examine society level
relationships using a cross-sectional design, for example when nations are chosen as units
of analysis12. The advantage of choosing a cross-temporal here instead of a cross-national
design is twofold. First, various cross-national differences in educational systems, in
measures of various aspects of society and in definitions (e.g. unemployment) hamper
meticulous comparison. Of course within a society over time similar difficulties arise (e.g.
changes in the educational system) but compared to cross-national differences, these are
far easier to handle. Secondly, considering educational expansion as a process favors a
cross-temporal approach. Since a process presupposes a dynamic component, and thus
time somehow must be included, a cross-sectional approach is less appropriate. Only if
various cases in a cross-sectional analysis are assumed to represent developmental stages
of one and the same underlying process for all cases, a cross-sectional design might be
useful". In short, a cross-temporal approach is simply more suitable for the analysis of

12 If the relationships of interest are at lower aggregation levels than the society level, a cross-regional design
might be appropriate. Vermeulen (1991, 1992) for example relates regional variation in educational
enrollments to regional differences in economic conditions.

13 Perhaps this explains why Meyer, Ramirez, Rubinson and Boli-Bennett (1979), as men[ioned in Chapter 3,
did not find any effects from various political, social and economic characteristics on changes in educational
enrollments by comparing a large number of societies. In fact they cannot conclude from their analysis that
educational expansion is not intluenced by changes in these characteristics, unless they assume that all cases
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dynamics, change or processes.

4.2.2 The analysis of time series

More precisely, this cross-temporal approach is being modelled by the use of time series.
Time series are ordinary variables with, in this study, the year as unit of analysis. Each
year has a score or value on all variables, unless data are missing for specific years. If
statistical assumptions are not violated, the obtained data matrix can be analyzed by
ordinary regression techniques. The nature of time series however sometimes causes
estimation problems. These can be handled with appropriate alternative estimation
procedures.
In order to ensure the accessibility of this study for those unfamiliar with the statistical
analysis of time series I give an elementary outline on this, obtained from Ostrom (1978)
and Judge, Hill, Griffiths, Lutkepohl and Lee (1988). A time series is a collection of data
X, (t - 1,2, ..., T). The interval between X, and X,t, is fixed. So, the time intervals are
constant over the period that is analyzed. In most ordinary regression analyses the order
of the observations is of no importance. Using time series however, this order is of much
interest.
If more time series are available it is possible to analyze relationships between them.
Suppose we are interested in the relationship between employment (X~ and enrollment in
a specific type of education (YJ, then a regression model can be postulated and
parameters can be estimated. The effect of unemployment on enrollments might be
modelled as:

Y~-afb~`X,fe„

where t refers to year t, Y, is the number of enrollments in year t, X, is the unemployment
figure in year t, a is a constant, b is the regression coefficient of X on Y and e, is the
disturbance term for year t. Using ordinary least squares (OLS) the vector of b-
parameters, fi, is given by:

h - (X'X)~' X'Y,

and the matrix of variances of the error terms by:

E[ee'] - ~,

where ~ is a diagonal matrix with equal diagonal elements.

are subject to the same procesa, and that ihe variation between ihem only reflects the phase of development
they find themselves in. This also might explain why croas-national studies for example often find positive
correlations between industrialization and levels ofprimary enrollments, whereas from several within-nation
studies this relationship cannot be proved (Craig 1981: 178).
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Because effects of variables might partly occur in more than one time unit, regression
analysis of time series often yields error terms corresponding to succeeding points in time
that are correlated. The systematic relationship between the residuals is labeled
'autocorrelation'. When inspection of the disturbance term does not show indications of
autocorrelation, significance tests on the hypothesis that b- 0 can be interpreted as usual,
because ~ is still a diagonal matrix with equal diagonal elements. If however, there is a
systematic relationship between residuals, ~ might no longer be diagonal and this would
cause false interpretations of the significance tests of parameter estimates. Modelling a
possible relationship between the error terms allows for the investigation whether these
are independent. In most cases this is done by estimating a second equation to detect 'first
order sutocorrelation':

e~ - F~~`e~-~ } v~~

where e, is the error term of time point t, e,., the error term of the previous observation,
~c the regression coefficient of e,., on e„ and v, a random variable with a zero mean,
constant variance, and zero correlation with other errors.
By using the OLS residuals it is possible to estimate this equation and to compute the
Durbin-Watson statistic, which provides information about the presence of autocorrelation:

D -
E (ê; ê,-,)z

E ê,z

If p, - 0, i.e. the residuals are independent, D- 2; if ~- 1, i.e. the residuals have a
perfect positive correlation, D- 0, if p--1, i.e. the residuals have a perfect negative
correlation, D- 4. Durbin and Watson established upper (d,~ and lower (d~ limits, which
depend on the number of observations and regressors, for the significance of D. These
allow for the test of the hypothesis of no autocorrelation against the alternative hypothesis
of positive first order autocorrelation or against the alternative hypothesis of negative first
order autocorrelation. Unfortunately there is an'inconclusive range' where the test does
not provide a decisive answer. In this case the researcher has to take for example the
significance or size of the autocorrelation coefficient as a criterion'".
When autocorrelation is proved there are a number of possible alternative estimation
procedures to control for this aspect, for example by taking first-differences, by using one
of the generalized least squares (GLS) estimators (Cochrane-Orcutt, Yule-Walker), or by
ncarfnrmino a maximi~m lilralihnnri !MT 1 actim~tinn Fnr f~~rthAr .lAr~;l~ H,o~or-------o -- ------------ ---'-----~~- `..-~~ -,,.....-........ ~ ... .......... .........~ ~:: ...w..

procedures I refer to Ostrom (1978) and Judge et al. (1988). For the analyses in this
chapter the SAS program is used which contains procedures for the correct analysis of
time series (SAS Institute 1984).
It is reasonable to assume that social processes do not always instantaneously influence

14 A significance level of 0.25 (Hanushek and Jackson 1977) or a ccefficient of 0.30 or more (Ostrom 1978)
might be used as niles of thumb.

2~



each other. For example, it may be years before the effect of technological innovation on
educational enrollment becomes evident, since employers, schools and pupils need time
to react to such changes. Time series data allow for the modelling of these lagged effects.
Time lags can be included by relating, for example, enrollment rates (Y) in year t to a
measure of technology (X) in year t-x:

Y~-atb~X,.x te,

In this way distances between time points at which causally related events occur, can be
simply modelled. Unfortunately theories and hypotheses seldom specify the duration
between cause and effect. In other words the size of the lag is generally not known and
the researcher either has to choose a lag size a priori or has to examine a number of sizes.

4.3 The expansion of secondary and tertiary education: a description

In this study educational expansion is measured by annual enrollment figures from the
period 1950-1986. The use of enrollments in full time education is a quite conventional
indicator of educational expansion. Most studies discussed in the previous chapter use this
measure. In contrast Herweijer and Blank (1987) argue that flow rates are preferable
indicators to enrollment rates since they are far more precise. Enrollment rates are the
sum of inflow, outflow and internai flows of a level. So, for example the percentage of
graduates that pursue education at higher levels might be a much more precise and
therefore better measure. Elsewhere I have used such indicators (Van der Ploeg 1991b)
but these are available for only a short time interval'S. In this case I sacrificed
preciseness for three plain advantages. More units of analysis allow for the inclusion of
more independent variables, encompass a larger historical period and might add to the
reliability of the findings.
The enrollment figures are obtained from the Dutch Central Bureau of Statistics.
Secondary general education, as already mentioned in the outline of the Dutch educational
system, comprises various levels. In the analyses two levels of secondary general
education are distinguished: a lower and a higher level. The lower level (SGL) consists
ofjunior secondary education and comprehensive school. The higher level consists (SGH)
of senior secondary education, and several forms of pre-university education. I made this
distinction because the higher level enables pupils to pursue education at the tertiary level
(vocational colleges or university) directly after having obtained their diploma, whereas
the lower level only gives the right to enroll in the higher level or senior vocational
training. The other type of secondary education, vocational training is also divided into
two levels: junior vocational training (JVT) and senior vocational training (SVT). Tertiary
education is separated into vocational colleges and university education. In brief, the total
enrollments in secondary and tertiary education are classified along two dimensions,

'S In Appendix 4.2 a aummary of the contents of other publications resulting from this research project is
presented.
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general versus vocational education and from secondary lower to the tertiary level, as
shown by Figure 4.1.
The enrollments are divided by the size of the eligible age group to control for
demographic changes. For lower secondary general education I used the 12 to 16 year
olds, for higher secondary general education the 12 to 18 year olds, for junior vocational
training the 12 to 17 year olds and for senior vocational training the 16 to 20 year olds.
The enrollments in tertiary education are divided by the number of 18 to 25 year olds.
Next these numbers are multiplied by one thousand in order to obtain permillages.

Figure 4.1 71ie classification of educational levels and rypes

general

secondary
lower

secondary
higher

tertiary

vocational

junior junior vocational
secondary education training

senior secondary seníor vocational
and pre-university training
education

university vocational
colleges

Figures 4.2 to 4.13 show the development of these relative enrollments over time for the
six levels, for both males and females. Relative enrollment in lower level secondary
general education (Figs. 4.2 and 4.3) shows a steady increase for males and females until
about 1975. After 1975 enrollments at this level stabilize. It is worth noting that although
males and females start in 1950 with a permillage of 160, females end up about 50
permille points higher than male enrollment. In higher level secondary general education
(Figs. 4.4 and 4.5) again male and female enrollments steadily increase. Here only male
enrollments stabilize after 1975. Females have caught up with males at this level during
this period and have even built up a lead from about 1977. Relative enrollments in junior
vocational traininQ (Fins. 4.fi and 4.71 chnw an irrPOUlar nattPrn nf ornwth fnr malc~c ~mtilc . c . - .. . ~ --- . -.-- ----o-.---- ~---"- " a'- -.'-" .... ".....-~ -.....

the early eighties, followed by a rapid decrease. For females enrollments show a steady
pattern with a short peak around the beginning of the sixties and after 1975 a steady
decrease. The sharp leap in relative enrollments in 1975 must be ascribed to the extension
of the program that year from 3 to 4 years, due to the lengthening of school age by one
year. Female enrollments clearly lag behind male enrollments and this gap increases with
time. Enrollments in senior vocational training (Figs. 4.8 and 4.9) show a fair and regular
expansion pattern. The sharp disturbance in 1975 for females is a result of the sudden
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Figure 4.2 Enrollments in secondary general lower education (SGL): men
(in thousands of the eligible age group)
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Figure 4.3 Enrollments in secondary general lower education (SGL): women
(in thousands of the eligible age group)
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Figure 4.4 Enrollments in secondary general higher education (SGH): men
(in thousands of the eligible age group)
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Figure 4.5 Enrolbnents in secondary general higher education (SGHJ: women
(in thousands of the eligible age group)
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Figure 4.6 Enrollments in junior vocational training (JVl): men
(in rhousands of the eligible age group)
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Figure 4.7 Enrollments in junior vocational training (JV7'): women
(in thousands of the eligible age group)
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Figure 4.8 Enrollments in senior vocational training (SVT): men
(in thousands of the eligible age group)
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Figure 4.9 Enrollments in senior vocational training (SVT): women
(in thousands of the eligible age group)
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Figure 4.10 Enrollments in vocational colleges (VOC): men
(in thousands of the eligible age group)
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Figure 4.11 Enrollments in vocational colleges (VOC): women
(in thousands of the eligible age group)
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Figure 4.12 Enrollments in university (UNI): men
(in thousands of the eligible age group)
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Figure 4.13 Enrollments in university (UNI): women
(in thousands of the eligible age group)
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downfall in supply of junior vocational training in that particular year. For males this
downfall is hardly noticeable, suggesting that far fewer men continue the senior level after
junior vocational training. Furthermore female enrollments are not as high as male
enrollments, though they grow at a similar speed. Relative enrollments in vocational
colleges (Figs. 4.10 and 4.11) also show a clear growth pattern with a stabilization in the
last 10 years. The pattern in female enrollments is a bit more irregular and is continuously
about ten permille points lower than male enrollment. Relative enrollments in universities
(Figs. 4.12 and 4.13) show an expanding growth pattenn for females, and for males there
is also a clear pattern of growth with a short decline and stabilization in the eighties. Still
female enrollment had not yet caught up with its male counterpart in the mid eighties.
What can be concluded from these patten~s? First, secondary as well as tertiary education
have expanded from about 1950 until 1985. In 1950 the total enrollment in secondary
education, as the permillage of the 12 to 18 years olds, was 363 and 301 for males and
females respectively. In 1985 these figures are 872 and 868. For tertiary education the
total enrollment as the permillage of the 18 to 25 year olds in 1950 was 64 and 22 for
males and females respectively. In 1985 it is 184 and 131. Clearly women have caught
up with men in secondary education and recently they are narrowing the gap in tertiary
education.
In the next sections the changes in these enrollment rates will be related to other societal
processes in order to look for relationships.

4.4 Analysis of the causes of expansion

4.4.1 Introduction

First I will briefly recapitulate the hypotheses for the analysis which are more extensively
discussed in Section 3.5. The aim of the analysis is to answer the question why the
demand for education and higher levels of education, generated by potential pupils and
students or their parents, has expanded. Changes in this demand might be caused by
changes in characteristics of the families themselves, by developments in the labor market
or by changes in the educational system. For the first explanation the educational level of
the families and their financial resources are important. For the second explanation the
demand for more highly skilled labor (generated by shifts in employment over sectors and
technological progression), and the demand for labor as such are important. For the third
explanation the changes in the educational system, in the length of compulsory education,
in the govemmental expenditures and enrollments rates in earlier years are important.

4.4.2 Models

Contrary to most studies, where the enrollment rate is explained by a number of
independent variables, here the annual changes in enrollments will be explained by annual
changes in the independent variables. This method of 'first-differences' is not applied in
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order to eliminate autocorrelation between error terms as some suggest (Ostrom 1978) but
to avoid multicollinearity1ó. The non-differentiated series are strongly correlated; most
correlation ccefficients vary between 0.80 and 0.99. Regression analysis of these series
might cause serious problems with respect to the estimation of separate effects and the
reliability of the estimations. Of course the transforma[ion into differentiated series affects
findings. The model becomes more restrictive: to assess a relation not only do high values
on the one variable have to correspond with high values on another, but also the size of
the difference between values on both variables have to coincide. In other words, it is not
enough for two indicators to start in the bottom left corner of a graph and to end up in
the upper right comer, the shape of the curves have to be similar too. Therefore this more
restrictive strategy reduces the probability that associations are too easily accepted as
meaningful relationships.

4.4.3 Measurement

For the measurement of educational expansion, the dependent variable, I take the relative
enrollments in the ólevels as described in Section 4.2. Along with the distinction in males
and females this yields 12 dependent variables. For more and detailed infortnation on the
used time series Appendix 4.1 is included.
The changes in the labor market are indicated by three measures. The shift towards more
white collar dominated sectors is measured by the relative labor volumes of the
govetnment sector and the service sector. Technological progress is measured by the
production per worker in enterprises. Ifa higher level ofproduction can be achieved using
the same number of workers, some improvement is made in the method of production or
organiTation of the production process. Therefore technological progress is indicated by
a labor productivity index". Unemployment is measured by the number of unemployed
as a percentage ofthe dependentlabor force.
The developments within families are indicated by two variables. Changes in monetary
resources of families are measured by real income per capita. Annual figures on the
educational level of parents are obtained from a composition of 14 national surveys
(Gaazeboom and De Graaf 1989). Each of the original surveys contained at least the sex
and year of birth of the respondent and the educational level of his or her father. Using
the age of the respondent and the year of survey, it was possible to construct a time series
of the distribution of the educational levels of fathers of the 12-18 year olds and the 18-25
year olds. A classification into 4 educational levels was used and the proportion of fathers

16 Because annuel change scores are obtained by subtracting scores from successive years, this method is
referred to as 'first-differences'.

Den Butter (1990) has shown that changes in labor productivity can also be caused by fac[ors other than
technical progress (e.g. wage policy). So ihis indicator probably contains a ceRain amount of noise, but this
ceRainly applies to all indicatora. Therefore I asaume that in spite of the fact that ihe measures always
deviate from the concept as intended, they aerve at least as reasonable proxies and that noise emanating from
measurement will be reflected in the disturbance terms.
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in each category was weighted with the number of years it takes to finish that level. For
the lowest level (primary education) this is 6 years, for the second level (secondary
general education at lower level and junior vocational training) this weight factor is 9
years, for the third level (secondary general education at higher level and senior
vocational training) it is 12 years and for the fourth level (vocational colleges and
university) it is 18 years. By summing up these weighted proportions, time series are
obtained that indicate the educational level of the fathers of the 12-18 and 18-25 year olds.
The developments within the educational system itself are indicated by a number of
variables. To control for the extension ofjunior vocational training in 1975 caused by the
lengthening of compulsory school age by one year, a dummy for junior and senior
vocational training for this year was included. In junior vocational training this led to a
one-time rapid increase in 1975, for pupils were compelled to stay another year in school.
In senior vocational training it led to a one-time rapid decrease since suddenly supply
from junior vocational training was terminated for a year. Also for vocational colleges for
1966 and 1975 a dummy was included to control for the effects of definition changes in
music education and health education respectively.
Effects of quality of the educational environment are measured by annual real
governmental expenditures per pupil in elementary education, secondary general education
and secondary vocational training. Real expenditures per pupil indicate somehow the
investment in time, skilled teachers, equipment, and the learning environment. If these
conditions improve, chances of continuing education increase. Thus if the expenditures
per pupil at a particular level increase, an increase in enrollments at subsequent levels
after some years might be expected. For secondary education the expenditures per pupil
in elementary education are used. For vocational colleges the expenditures per pupil in
secondary general education and vocational training are used. For university enrollments
I used the expenditures per pupil in secondary general education.
A dummy variable was introduced for the modification in secondary education caused by
the Mammoth Law in 1968. This change has probably gradually influenced more pupils,
so this variable starts with '0' and increases with ' 1' each year from 1968 until 19731e.
Changes in the number of available students for tertiary education are modelled in the
following way. For vocational colleges I took the changes in enrollments in higher
secondary general education and senior vocational training with a lag of 4 years. This lag
is based on the length of the curriculum at those preparatory levels. The length of senior
vocational training is 4 years and of senior secondary general education 5, but here in the
fourth year there is a large inflow from junior general secondary education. So changes
in enrollment in senior vocational training and senior secondary general education will be
approximately continued in enrollments in vocational colleges about 4 years later. For
university enrollments I took the changes in enrollments in pre-university education
(VWO) 5 years earlier. The cumculum of pre-university education is 6 years but in the
fifth year there is a considerable inflow from senior general secondary education (HAVO).
Several authors assume that educational expansion follows an S-shaped curve (Ralph and

18 I took this effect to be built up in six yeara because [his is the maximum cumculum time span (for pre-
university education).
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Rubinson 1980, Rubinson and Ralph 1984, Walters 1984). This implies a development
that starts slowly, accelerates and slows down when saturation takes place. Using non-
differentiated series they apply some kind of logistic transformation. To model saturation
effects here I take the total relative number of enrolled pupils and students of the 12 to
25 year age cohort. If saturation occurs, it might be expected that the higher the relative
number already enrolled in the current year, the lower the growth in the next year. Hence
the level of enrollments with a one year lag is included to predict change in enrollment
levels.

4.4.4 Lagged effects

In the analyses I will allow for more time lags between the changes in explanatory
variables and changes in enrollment rates. Theoretical justifications of the length of these
lags are absent. Mostly these are assessed empirically. For effects of unemployment on
educational expansion Herweijer and Blank (1987) took no lagging, Walters (1984) took
one year; Rubinson and Ralph (1984) computed 10 years for effects of technical change;
Garnier, Hage and Fuller (1989) took 3 year lags for the effects of a number of processes:
communication, transportation, urbanization (indicators for modernization), wages, size
of the industrial and service sector, size of firms and unemployment. Ralph and Rubinson
(1980) took lags between 5 and 10 years for effects of immigration on educational
expansion. The length of the lags used in these studies gives an indication of the lags that
should be used in the analyses here.
A number of developments will probably be perceived by pupils or students only after a
certain period of time. For other developments instantaneous effects can be expected. For
changes in family characteristics I expect direct effects. There is no reason to assume that
pupils or students with more highly educated or wealthy parents would react to these
characteristics after a number of years. In general for changes in the educational system
I also expect direct effects, for similar reasons. T'herefore the lengthening of compulsory
school age and modification of secondary education will be modelled without a time lag.
However, for changes in quality of the educational environment lags are included, since
this presumably influences enrollment behavior at higher levels. It will probably be some
years before pupils who have taken advantage of these changes reach higher levels. T'his
will be investigated by trying out a number of lags. Labor market effects will also occur
after a time lag. Changes in the labor market are probably not directly perceived by pupils
and students and therefore I assume their information is always running behind actual
rÍPVPÍnnmanfc 1`inr i~namnlnvmonf T ~oLo 1., ..F .. ...1.. .t-----.-r.-.-....,. ~ .,. ,...,,...Y.,,~ ........ . ....... .. .~.g .., .,..e y:,a.r iï, a~~v,uaiiCc 'w'iui j~fcviGuà

studies where a short time lag is reported (Walters 1984, Herweijer and Blank 1987). For
changes in composition of labor volumes and technical progress lags from 2 to 9 years
will be examined. The lag size I use for these two variables and governmental
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expenditures will be the same19.

4.4.5 Research hypotheses

The scheme in Figure 4.14 summarizes the hypotheses by educational level. A plus ( f)
indicates a positive effect, a zero (0) indicates no effect, and a minus (-) a negative effect.
These expectations are based on the discussion of the literature and previous research in
Chapter 3.

Figure 4.14 Hypotheses

SGL SGH JVT SVT VOC UNI

labor market
employment sector t a - p t f
technical progress } t t t t t
unemployment Ot t Ot f t t
tamily
parents' education t t 0 f t tfinancial resources Ot Ot Of Ot t f
educational system
school age 0 0 t - 0 0
expenditures t t 0 } f t
system change 0 t 0 t t t
previous enrollment - f - t - t

I start with the labor market developments. Shifts in employment over sectors towards the
government and services are likely to show positive effects on expansion in secondary
general and tertiary education, since these types and levels are typically preparing for
employment in these sectors (Trow 1961, Clark 1962). For junior vocational training the
effect will be negative, since this type of education trains on a completely different part
in the labor market. For expansion of senior vocational training no effect is expected: the
composition of positive and negative effects on various directions in senior vocational
training presumably wiil counterbalance each other. Technical progress will probably
reinforce growth in education at all levels. I do not make a differentiation here because
previous research does not give indications whether this might have a different impact on
different levels or types. Unemp(oyment is also likely to positively influence expansion
at all levels (Kuhry 1986, Herweijer and Blank 1987). Only at the lowest levels (junior

19 Otherwise I would have to consider over 500 models (8 x 8 x 8) resulting in an enonnous accumulation of
the probability of fitting a model. For similar reasons I assume the length of ihis lag to be [he same for all
levels and both sexes.
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vocational training and secondary general education at the lower level) might it have a
smaller or no effect, following Walters' argument that perhaps the choice between
working and learning is not perceived as real at those stages (Walters 1984).
The rising educational level of the fathers is expected to positively influence expansion at
all levels. For junior vocational training this effect might be considerably weaker or even
absent, if the educational level of the fathers has risen to such heights that even higher
status educational levels start to prevail. Expanding economic resources of the family will
have a clear positive effect on expansion in tertiary education and to a lesser degree at the
secondary level. In particular in tertiary education those effects are anticipated since those
levels of education are relatively expensive.
The lengthening of compulsory school age in 1975 will have a clear positive effect on
enrollments in junior vocational training and a negative effect on enrollments in senior
vocational training. Pupils injunior vocational training were forced to stay one additional
year, so the new inflow from primary education was not compensated by the outflow to
higher levels or the labor market. Furthermore the inflow from junior vocational training
in senior vocational training broke off for one year. Expenditures on education are
expected to positively influence subsequent levels. Perhaps this effect is absent or even
negative for junior vocational training since improvement of the educational environment
in elementary school might result in an increasing preference for general secondary
education. The system change in secondary education by the introduction of the Mammoth
Law will have reinforced expansion in higher secondary general education, in senior
vocational training, and in tertiary education. The attempts to remove dead end
educational routes probably have resulted in increased vertical flow opportunities. Relative
enrollments in the previous year are included to model saturation effects but it may also
give an indication for competition effects. When the relative enrollment of the total
population of young people increases and competition mechanisms work, saturation at the
lower levels in combination with an increasing growth in the higher levels should be
expected. Therefore I predict a positive effect of relative cohort enrollment in the previous
year on growth in higher secondary general education and senior vocational training and
a negative effect on growth in lower secondary general education and junior vocational
training. For the same reason I expect a positive effect on growth in university
enrollments and a negative effect on growth in vocational colleges.

4.4.6 Analyses and flndings

4.4.6.1 Estimations

T'he estimated equations take on the following form:

SSGL, - a f b,SLGS,.x f bZSLPT,.X f b3SUEP~., f b,SFEC, f bSSIPC, f
b6SELP,-x f b~MML, f bBPTC,., t e~,

where the subscript t denotes year t; S indicates difference scores, so for example SSGL,
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- SGI.~-SGL,.~; in 3 subscripts x denotes a variable lag; SGL is the relative enrollment
in lower secondary general education; LGS is the relative size of the labor volume of the
service and government sector; LPT is the production per worker; UEP is the
unemployment figure; FEC is the indicator for the educational level of the fathers of the
age cohort; IPC is real income per capita; ELP is the expenditure in elementary education
per pupil; MML is the dummy variable included for effects of the Mammoth Law; PTC
is the permillage of the age cohort that is already enrolled and included to model
saturation effects; and e is the error term. For the other levels and types similar equations
are estimated.
The equations are estimated by ordinary least squares (OLS) and in the case of correlated
etror terms re-estimated by maximum likelihood. I checked for first order autocorrelation:
e, - lte,-, f v, using the e, estimates from the OLS procedure. When this autoregressive
parameter, lc, proved to be significant at the 0.25 level a maximum likelihood (ML)
estimation was performed. Equations estimated with OLS and ML can still be compared
since performing a ML estimation when lc - 0 yields the same results as OLS. For details
on this estimator I refer to the used software (SAS Institute 1984).
The results of the estimation are presented in Tables 4.1 to 4.6. According to the adjusted
explained variance nearly all models have a reasonable fit, only the equations on changes
in male enrollments in senior vocational training have a relatively worse fit. Furthermore
the Durbin-Watson statistic, which gives an indication for the severeness of first order
autocorrelation, dces not differ alarmingly from 2 although it sometimes falls within the
inconclusive range. The years that contain information on all variables lie between about
1950 and 1980. The exact years and thus the precise number of cases on which the
parameter estimations are based, depend on the length of the lags. If the time lag for the
independent variables increases, the number of usable observations decreases.

Explanation to Tables 4.1 to 4.11

Abbreviations:

OLS ordinary least squares
ML maximum likelihood
GL.S generalized least aquarea
JGLS joint generalized least squares

Symbols:

(ín this variable has varying lags (indicated by the lag length above each column in the table)
( 1) this variable has a fixed lag of one year
' p C .10
ww pG.05
~t autoregreasive parameter

Turning to the parameter estimations themselves it is striking that the number of
significant parameters is relatively low: about one third at 0.10 level. This is probably
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caused by the small number of cases: on average about 25. For the interpretation I not
only looked at the significance of parameter estimations but also at the systematics, by
comparing different equations with the same lag, and sensitiveness to small changes, by
comparing the same equations with different lags.
The indicators for labor market developments do rather poorly. Changes in the relative
size of the government and service sector (LGS) and labor productivity (LPT) do not yield
any systematic effects on educational expansion. There is no pattern in the size of the
effects using different lags. The incidental significant effects can probably be labelled as
mere chance. Unemployment (UEP) shows a consistent positive influence on growth in
all secondary education enrollments except for female enrollments in senior vocational
training. At the tertiary level unemployment again has consistent positive effects with the
exception of female enrollments in vocational colleges. Furthermore my hypothesis that
labor market developments more clearly affect the expansion of male enrollments than
those of females does not find convincing support.
The effect from indicators for changes in the families also show some interesting findings.
Changes in income per capita (IPC) show clear positive effects for enrollment growth in
higher education. For the effect on enrollments in secondary education only the negative
influence in junior vocational training seems to be reliable. Both observations would be
in line with predictions. Surprisingly the change in the educational level of the fathers
(FEC) seems negative rather than positive. Mostly this effect is unclear and insignificant
but especially for higher secondary general education persistent negative parameter
estimations are found.
Changes in governmental expenditures (ELP) do not show systematic effects. Changes in
enrollments in secondary education have positive effects on changes in enrollments in
tertiary education after 4 or 5 years (PVOC and PUNI), as expected, except for male
enrollments in universities. The indicator for the increased educational opportunities
created by the modifications in secondary education after 1968 (MML), shows positive
effects in secondary general education and vocational colleges. Its supposed effect on
growth in enrollments in senior vocational training and university education is hardly
convincing. The addition of one year of schooling to junior vocational training in 1975,
as a result of the extension of compulsory school age (D75), has a clear and positive
effect on growth in enrollments at that level and a clear and negative effect on growth in
enrollments in senior vocational training. Also the dummies for vocational colleges (D66
and D75) have their expected positive effect. Saturation effects measured by the relative
enrollments of the cohort in the previous year are most clearly visible in secondary
general education at both levels, in vocational colleges for males and females and injunior
vocational education for females onlv. 'Reverse' saturation effects were fn~~n~ ~„
university education, most clearly for women.
The magnitude of the estimations reveal that the effects are not exactly spectacular. Take
for example the effects on changes in male relative enrollment in vocational colleges with
two year lags (the first column from Table 4.5). These estimations disclose the following.
If the annual difference in unemployment would increase by 2 percent points, per
thousand 18 to 25 year olds, approximately 1 additional man would enroll in vocational
colleges (2 ~` 0.53 - 1.06). If the annual difference in income per capita rises by 4 index

43



Table 4.1 Regression analyses of changes in relative enrollment rates:
secondary general lower education

lags

men

2 3 4 5

R2adjusted 0.46 0.61 0.57 0.52
number of cases 28 27 26 25
Durbin-Wataon 2.09 2.15 2.40 2.31
estimation OLS OLS OLS OLS

intercept 21.91" 28.40" 30.78" 29.71'
labor volume government
and service sector(1~ 4.61' 4.20' -2.81 -1.44
labor productivity(~ 0.42 0.55 -0.49 -0.30
unemployment(1) 3.40" 3.76!' 3.28" 4.90"
father's educational
level 0.02 0.02 -0.01 -0.01
income per capita -0.16 -0.05 -0.OS -0.03
eacpenditures per
level and pupil(1n -0.36 -1.12 0.76 1.26
mammoth law 0.17 0.51 1.66' 1.22"
panicipation
of total cohon(1) -0.56" -0.77" -0.74" -0.73"

women

lags 2 3 4 5

RZadjusted 0.40 0.51 0.69 0.63
number of cases 28 27 26 25
Durbin-Watson 2.22 2.48 2.34 2.30
estimation OLS OLS ML ML

intercept 26.99" 30.21" 35.18" 33.71"
laborvolume government
and seivice sector(Á) 2.42 2.58 -1.68 -1.69
labor productivity(l!) 0.05 0.55 -0.68 -0.03
unemployment(1) 2.85" 2.99" 3.32" 3.56"
father's educational
level 0.06 0.12 0.12 0.10
income per capita 0.59 -0.44 -0.55 -0.75
expenditures per
level and pupil(!n -0.72 1.07 0.54 0.36
mammoth law 1.21" 1.16' 2.15" 1.81"
panicipation
of total cohon(1) -0.78" -0.97" -1.04" -0.99"
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men

lags 6 7 8 9

RZadjusted 0.51 0.50 0.55 0.34
number of cases 24 23 22 21
Durbin-Watson 1.84 2.05 2.44 2.19
estimation OLS OLS OLS OLS

intercept 34.95" 41.02"' 39.32"" 36.82'
laborvolume government
and service aector(J~ 1.04 0.20 -1.97 -2.82
labor productivity(7~ 0.82 -0.25 0.59 0.77
unemployment(1) 3.40" 3.24" 2.38 3.77"'
father's educational
level -0.01 0.05 0.10 0.07
income per capita 0.11 -0.17 0.00 -0.09
expenditures per
level and pupil(1~ -0.56 0.08 -1.80 -0.98
mammoth law I.45' 1.89"" 2.04"" 1.60'
paRicipation
of total cohort(1) -0.94'" -1.06'" -1.07" -0.98"'

women

lags 6 7 8 9

R2adjusted 0.51 0.40 0.63 0.58
number of cases 24 23 22 21
Durbin-Watson 2.43 2.41 2.39 2.49
estimation OLS OLS ML ML

'intercept 37.58'" 38.12"" 33.02"" 34.02'"
laborvolume government
and service sector(In 4.32 1.32 -3.91 -0.98
labor productivity(In 1.10 -0.42 0.05 0.78
unemployment(1) 2.62" 2.91"" 1.66 2.45"
father's educational
level 0.13 0.13 0.22 0.12
income per capita -0.23 -0.63 -0.76 -0.54
expenditures per
level and pupil(Jn -0.53 0.46 -1.15 O.OI
mammoth law 1.74"' 1.99" 2.00'" 1.85""
pa[ticipation
of totel cohott(1) -1.28" -1.16" -1.01"" -1.09""
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Table 4.2 Regression analyses of changes in relative enrollment rates:
secondary general higher education

lags

men

2 3 4 5

RZadjusted 0.25 0.55 0.38 0.39
number of cases 28 27 26 25
Durbin-Watson 1.51 1.54 1.61 1.68
estimation OLS OLS OLS OLS

intercept 18.15' 19.33" 23.67" 24.01"
laborvolume govemment
and service sector(A~ 2.71 -1.16 -1.28 0.13
labor productivity(A~ -0.33 1.32" 0.04 -0.53
unemployment(1) 0.83 1.03 1.79 1.64
father's educational
level -0.29' -0.37" -0.32" -0.34"
income per capita 0.84 0.37 0.25 0.44
expenditurea per
level and pupil(l~ 1.52 -0.28 0.1 l -0.46
mammoth law 1.06 1.54" 1.91" 2.11"
participation
of total cohort(1) -0.24 -0.40" -0.47' -0.47"

outliers e;"
1971 2.05 2.08

women

laga 2 3 4 5

R'adjusted 0.55 0.70 0.69 0.66
number of casea 28 27 26 25
Durbin-Wataon 1.48 1.46 1.44 I.56
estimation OLS OLS OLS OLS

intercept 9.96" 14.57" 17.25" 16.28"
laborvolume government
and service sector(i~ 2.83 -0.31 -2.21 -0.89
labor productivity(JIJ -0.01 0.59 -0.16 -0.28
unemployment(1) L46' 1.65' 1.88' 1.94'
father's educational
level -0.17 -0.20" -0.20" -0.20"
income per capita 0.41 0.16 0.05 0.15
expenditures per
level and pupil(A~ 0.83 0.19 0.25 0.56
mammoth law 1.30" 1.76" 2.21" 2.17"
participation
of total cohort(1) -0.19 -0.32" -0.36" -0.33
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men

lags 6 7 8 9

RZadjusted 0.45 0.40 0.44 0.60
number of cases 24 23 22 21
Durbin-Watson 1.71 1.47 1.64 1.51
estimation OIS OLS OLS OLS

intercept 23.63 30.89~i 33.54ii 39.69~;
laborvolume government
and service sector(A~ -3.11 -1.97 -1.95 -4.17
labor productivity(Jn 0.26 0.21 -0.92 -0.11
unemployment(1) 1.75 1.71 1.48 3.11'r
father's educational
level -0.33" -0.27' -0.26 -0.22
income per capita 0.39 0.28 -0.10 -0.29
expenditures per
level and pupil(í,7 -1.05 0.22 0.06 -1.83M
mammoth law 2.34;~ 2.27~rt 2.44t4 2.52"
participation
of total cohort(1) -0.56' -0.70 -0.69 -0.86'

women

lags 6 7 8 9

RZadjusted 0.68 0.62 0.66 0.73
number of cases 24 23 22 21
Durbin-Watson 1.74 1.41 1.50 1.55
estimation OLS OLS OLS OLS

intercept 17.25~{ 2I.75" 25.24~~ 23.45tt
laborvolume government
and service sector(~ -1.30 -0.39 1.76 -2.23
labor productivity(1~ 0.29 0.29 -0.01 -0.15
unemployment(1) 1.99" 1.89r 2.36 2.94w
father's educational
level -0.20' -0.16 -0.20 -0.15
income per capita 0.21 0.06 -0.10 -0.36
expenditures per
level and pupil(1n -0.85 -0.32 0.38 -0.51
mammoth law 2.16't 2.22" 2.24" 2.05'}
narticinafinn

of total cohort(1) -0.39' -0.56~ -0.644 -0.52'
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Table 4.3 Regression analyses of changes in relative enrollment rates:
junior vocational training

lags

men

2 3 4 5

RZadjusted 0.55 0.74 0.72 0.65
number ofcases 28 27 26 25
Durbin-Watson 2.14 1.76 1.85 2.24
estimation OLS OLS OLS OLS

intenrept -0.41 6.25 10.67" 8.29
laborvolume government
and aervice sector(~ 1.58 -0.48 -2.16 2.76
labor productivity(~ 0.20 -0.00 -0.37 0.72
unemployment(1) 2.47"" 2.71"" 4.68"" 2.85"
father's educational
level -0.04 0.02 -0.03 -0.12
income per capita -0.39 -0.48 -0.85" -0.98"
expenditurea per
level and pupil(1n 1.28 2.24"" -2.04"" -0.23
mammoth law -1.87"" - 1.43"" -0.69 -1.55""
participation
of total cohon(1) 0.20 0.02 -0.00 0.01
dummy 1975 19.23"" 18.19"" 18.16"" 19.15""

women

lags 2 3 4 5
R'adjusted 0.79 0.86 0.84 0.81
number of ceaea 28 27 26 25
Durbin-Watson 1.65 1.77 1.77 1.54
estimation OLS ML ML OLS

intercept 13.06" 19.53" 23.96"" 23.67""
laborvolume government
and service sector(!!) 0.49 2.49 0.47 2.47
labor productivity(!t) -0.49 0.12 0.01 0.71
unemployment(1) 1.78 2.56 3.34" 2.78
father's educational
level -0.13 -0.01 -0.01 -0.09
income per capita -0.46 -0.94 -0.94 -1.24"
expenditures per
level and pupil(ln 1.45 1.89 -1.47 0.46
mammoth law 0.02 -0.16 0.51 0.05
paRicipation
of total cohort(1 ) -0.32 -0.60 -0.71 -0.70"
dummy 1975 48.17"" 44.78"" 45.35"" 45.61 ""

outliers e;""
1961 -2.39 -2.31
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men

lags 6 7 9

R2adjusted 0.66 0.65 0.73 0.69
number of cases 24 23 22 21
Durbin-Watson 2.49 2.10 2.23 2.24
estimation OLS OLS OLS OLS

intercept 13.61 16.05 -0.91 -10.0
laborvolume government
and service sector(~ 1.11 0.15 7.84' -4.27
labor productivity(Jn 0.75 1.25 -1.88' -1.41
unemployment(1) 2.54t 3.33" 6.69'} 3.64'i
father's educational
level -0.10 -0.11 -0.31" -0.07
income per capita -0.50 -0.55 -0.42 -0.72
expenditures per
level and pupil(1~ -1.36 -0.76 1.81' -0.60
mammoth law -0.79 -0.70 -1.70'" -1.83"
participation
of total cohort(1) -0.17 -0.25 0.36 0.61
dummy 1975 21.13" 17.30~ 16.69~; 18.09}~

women

l ags 6 7 8 9

RZadjusted 0.87 0.92 0.83 0.86
number of cases 24 23 22 21
Durbin-Watson 1.71 1.29 1.46 1.84
estimation ML ML OLS OLS

intercept 24.59t 40.45 8.83 2.07
laborvolume government
and service sector(1n 3.38 1.44 -0.13 -8.09"
labor productivity(In 0.38 1.37 -1.84 -0.46
unemployment(1) 1.78 2.21 3.93 3.35;
father's educational
level -0.01 0.10 -0.15 -0.07
income per capita -0.49 -0.20 -0.73 -0.76
expenditures per
level and pupil(A~ -1.63 1.77 -0.54 -t.69
mammoth law 0.52 0.79 0.13 -0.27
paRicipation
of total cohort(1) -0.81 -1.44~ -7.68 10.98
dummv 1975 49.23" 46.47~i 45.88" 46.O1i}

outliers e;"
1961 -2.44

49



Table 4.4 Regression analyses of changes in relative enrollment rates:
senior vocational training

lags

men

2 3 4 5
RZadjusted 0.16 0.04 0.11 0.09
number of cases 28 27 26 25
Durbin-Watson 1.67 1.83 1.73 1.49
estimation ML ML ML ML

intercept 2.24 2.60 5.75 4.39
laborvolume government
and service sector(~ -1.59 0.64 0.81 0.28
labor productivity(!1) 0.23 0.05 -0.15 0.35
unemployment(1) 0.42 0.71 0.80 0.55
father's educational
level 0.12" 0.08 0.11 0.10
income per capita -0.01 0.02 0.06 -0.03
expenditures per
level and pupil(1n -0.24 0.19 -0.15 -0.15
mammoth law 0.34 0.27 0.42 0.25
paRicipation
of total cohort(1) -0.00 -0.00 -0.09 -0.06
dummy 1975 -3.52;; -2.62 -2.53' -2.484

women

lags 2 3 4 5
R2adjusted 0.89 0.88 0.91 0.89
number of cases 28 27 26 25
Durbin-Watson 1.83 1.94 2.17 2.31
estimation OLS OLS OLS OLS

intercept -7.99'i -6.57~~ -9.76~~ -10.2~~
laborvolume government
and seivice sector(1t) 1.54 -2.44 -1.26 -2.34
labor productivity(tl) -0.92~ 0.36 0.70tw 0.22
unemployment(1) -0.15 -0.03 0.28 -0.11
father's educational
level -0.24wi -0.12 -0.15" -0.20i~
income per capita 0.17 0.10 -0.10 -0.01
expenditures per
level and pupil(1~ 0.73 0.15 0.69 -0.44
mammoth law 0.08 0.43 -0.14 -0.27
participation
of [otal cohoR(1) 0.52~' 0.42" 0.51" 0.57~y
dummy 1975 -21.9it -24.7~~ -25.S;i -24.9iw

outliers e;"
1977 2.55 2.24
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men

lags 6 7 8 9

R2adjusted 0.18 0.15 0.14 0.16
number of cases 24 23 22 21
Durbin-Watson 1.84 1.67 1.29 1.35
estimation ML ML OLS OLS

intercept 7.74 4.33 2.55 6.25
laborvolume government
and service sector(~ 0.46 -2.03' -0.21 -1.32
labor productivity(!~ -0.35 0.04 0.21 0.09
unemployment(1) 0.45 0.74 0.41 1.71
father's educational
level 0.09 0.09 -0.08 -0.05
income per capita -0.14 0.04 0.20 -0.02
expenditures per
Ievel and pupil(!n 0.73' -0.25 -1.10 -1.25
mammoth law 0.41 0.53 0.79 0.77
participation
of total cohott(1) -0.12 -0.04 0.03 0.04
dummy 1975 -3.13" -2.82' -3.21 -3.79

women

lags 6 7 8 9

R2adjusted 0.84 0.87 0.84 0.84
number of casea 24 23 22 21
Durbin-Watson 2.25 2.20 2.29 2.46
estimation OLS OLS OLS OLS

intercept -10.8" -15.1" -17.5" -18.3"
laborvolume government
and secvice sector(~ 1.13 -1.11 -1.62 -2.11
labor productivity(J~ -0.58 0.28 -0.42 -0.04
unemployment(1) 0.33 0.71 0.53 1.34
father's educational
level -0.15' -0.22' -0.21' -0.22'
income per capita 0.10 0.09 -0.05 0.02
expenditures per
level and pupil(1~ -0.20 -0.57 1.334' -0.46
mammoth law -0.06 -0.28 -0.59 -0.58
participation
of total cohoR(1) 0.57" 0.71" 0.84" 0.86"
d:::n-.. 1n7.~i 24 aoi" 2v v" 23 i" ~c,..~ - . - . - . -~~.i'.

outliers e;"
1977 2.29 2.22
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Table 4.5 Regression analyses of changes in relative enrollment rates:
vocational colleges

lags

men

2 3 4 5

RZadjusted 0.69 0.63 0.71 0.68
number of cases 32 32 32 31
Durbin-Watson 1.96 1.65 1.65 1.98
estimation OLS OIS OLS OLS

intercept 6.93" 5.43" 5.18"" 6.41"
laborvolume government
and service sector(1i) 0.82 0.51 -0.36 -1.08
labor productivity(JI) 0.07 0.15 -0.15 0.14
unemployment(1) 0.53" O.ÓS"" 0.55" 0.47"
father's educational
level 0.00 -0.02 -0.01 -0.01
income per capita 0.26` 0.32" 0.33"` 0.25"
expenditures per
level and pupil(~ -0.12 -0.02 0.15" -0.01
mammoth law 0.60" 0.56"` 0.68" 0.73"
participation at
preparing levels(4) 0.17" O.IS" 0.19"` 0.17"
participation
of total cohort(1) -0.25" -0.20'i -0.19" -0.22"
dummy 1966 3.81" 3.21" 3.24" 3.06"
dummy 1975 1.53 1.77 2.05 1.82

womzn

lags 2 3 4 5

R2adjusted 0.36 0.58 0.46 0.31
number of cases 32 32 32 31
Durbin-Watson 1.59 1.46 1.74 1.59
estimation ML OLS OLS ML

interoept 8.02" 8.74" 6.75" 6.58"'
laborvolume government
and service sector(ln -0.41 -2.53" -1.10 -0.69
labor productivity(!~ -0.31 -0.08 0.12 0.10
unemployment(1) -0.11 0.12 0.05 -0.05
father's educational
level 0.00 0.01 0.03 0.03
income per capita 0.13 0.20 0.14 0.05
expenditures per
level and pupil(11) 0.05 -0.25" -O.19 0.00
mammoth law 0.96" 1.10" 0.81" 0.74"
participation at
preparing levels(4) 0.05 0.02 0.02 0.07
participation
of total cohort(1) -0.27` -0.29" -0.24" -0.25"
dummy 1966 3.79" 3.42" 3.88rt" 3.36'4
dummy 1975 4.36" 4.46" 4.41" 3.70"

outliers e;"
1958 -2.01
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mcn

ings 6 7 8 9
R~adjusted 0.71 0.70 0.68 0.74
number of casea 30 29 28 27
Durbin-Watson 1.86 1.61 1.65 1.80
eatimation OLS OLS OLS OLS

intercept 9.49" 9.81" 13.05" 16.03"
laborvolume govemment
and service aector(1~ -1.08 -0.33 0.91 0.51
labor productivity(Jl) 0.02 -0.l 1 0.08 0.10
unemployment(1) 0.46" 0.41' 0.49' 0.51'
father's educational
level -0.02 -0.04 -0.00 -0.02
income per capita 0.27" 0.27' 0.34" 0.21
expenditures per
level and pupil(~ -0.07 0.11 -0.01 -0.04
mammolh law 1.01" 1.06" 1.14" 1.26"
participation at
preparing levels(4) 0.12" 0.07 0.11 0.10
paRicipation
of total coho~t(1 ) -0.29" -0.29" -0.41" -0.48"
dummy 1966 2.81" 2.99" 2.76" 2.72r'
dummy 1975 1.70 2.74" 2.13 2.21

women

lags 6 7 8 9
RZadjusted 0.32 0.37 O.SI 0.55
number of cases 30 29 28 27
Durbin-Watson 1.35 1.61 1.67 1.36
estimation ML ML ML ML

interoept 5.62 6.87' 12.06" 12.86"
laborvolume government
and aervice sector(~ 0.17 0.75 I.35 -1.S1
labor productivity(1!) 0.19 -0.07 -0.08 0.21
unemployment(I) -0.12 0.01 - 0.14 0.15
father's educational
level 0.00 -0.01 0.07 0.10
income per capita 0.03 0.10 -0.14 -0. l6
expenditurea per
level and pupil(~ -0.09 0.15 0.19" -0.15"

- 'ui :~"w v .~i7 n cnir n .u av . v.w ~ v.ói` ~ i~.ió ~`
paRicipation at
preparing levels(4) 0.10' 0.07 0.07' 0.04
participation
of total cohort(1) -0.22 -0.25" -0.43" -0.44"
dummy 1966 2.81" 3.29" 3.38' 2.68"
dummy 1975 3.67" 3.79" 3.45" 4.36"
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Table 4.6 Regression analyses of changes in relative enrollment rates:
university

lags

men

2 3 4 5
RZadjusted 0.37 0.40 0.39 0.33
number of casea 31 31 31 31
Durbin-Watson 1.94 1.65 1.77 1.83
estimation OLS OIS OL.S OLS

intercept -1.70 -0.11 -2.03 -1.64
laborvolume government
and service sector(~ 1.90 2.88' 0.40 -0.39
labor productivity(fn 0.28 0.19 -0.19 0.19
unemployment(1) 0.31 0.62~ 0.38 0.39
father's educational
Ievel -0.02 -0.02 -0.06 -0.04
income per capita 0.62~i 0.71;' 0.81 i' 0.67
expenditures per
level and pupil(11) 0.09 -0.06 0.21w 0.11
mammoth law -0.64 -0.60 -0.42 -0.47
participation at
preparing level(5) -0.03 0.00 -0.10 -0.06
participation
of total cohoA(1) 0.08 0.02 0.13 0.11

oudiers e;"
1971 2.18 2.12

women

lags 2 3 4 5

RZadjusted 0.59 0.61 0.60 0.54
number of cases 31 31 31 31
Durbin-Watson 2.05 2.01 2.25 1.86
estimation OLS OI.S OLS OLS

intercept -2.09' -1.71 -1.63 -1.66
laborvolume government
and service sector({n 0.24 1.40~ 0.93 0.14
labor productivity(~ 0.14 0.10 -0.09 -0.02
unemployment(1) 0.17 0.23 0.27 0.16
father's educational
level -0.01 0.02 -0.01 -0.01
income per capita 0.18 0.15 0.22~ 0.17
expenditures per
level and pupil(~ 0.07 -0.11 0.05 0.04
mammoth law 0.06 -0.04 0.10 0. l4
participation at
preparing level(5) 0.01 0.11 0.07 0.07
paRicipation
oftotal cohort(1) O.IO~~ 0.05 0.06 0.07
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men

laga 6 7 8 9

R'adjuated 0.33 0.32 0.34 0.40
number ofcases 30 29 28 27
Durbin-Watson 1.87 1.75 1.HS 1.93
estimation OLS OLS OLS OLS

intercept 0.68 2.20 0.40 -2.75
laborvolume government
and service sector(1~ -0.38 -0.63 -0.35 -1.77
labor productivity(A~ 0.26 0.21 -0.20 -0.49
unemployment(1) 0.38 0.46 0.49 0.33
father's educational
level -0.04 -0.04 -0.07 -0.01
income per capita 0.63'" 0.65" 0.73" 0.634'
expenditures per
level and pupil(1~ -0.02 0.00 -0.18 -0.03
mammoth law -0.25 -0.21 -0.16 -0.41
paRicipation at
preparing level(S) -0.01 -O.OS -0.01 -0.08
pafticipation
of total cohort(1) 0.03 -0.00 0.06 0.17

women

lags 6 7 8 9

RZadjusted O.S7 0.56 0.52 O.S3
number ofcases 30 29 28 27
Durbin-Watson 1.95 2.05 2.01 2.35
estimation OLS OIS OLS OLS

intercept -1.81 -2.43 -2.32 -3.66'
laborvolume government
and aervice sector(1~ -0.94 -O.S4 -0.09 -0.26
labor productivity(A~ 0.04 0.19 -0.21 -0.27~
unemployment(1) 0.18 0.21 0.18 O.1S
father's educational
level 0.00 -0.01 -0.01 -0.01
income per capita 0.13 0.20' 0.16 0.26'
expenditures per
i...,oi ....t ......:v~n -n m -n ne -n n~ n m.-.-..... r..r..~,.~ ,,..,.. .,..,. .,..,., .,..,..
mammoth law 0.16 0.13 0.15 0.15
participation at
preparing level(S) 0.14 0.02 0.10 -0.00
participation
of total cohon(1) 0.08 0.09 0.11 0.15"
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points (1980 - 100), again per thousand 18 to 25 year olds, only one additional man
would attend vocational cotlege (4 ~` 0.26 - 1.04). Next, for each year after 1968 until
1973 the relative male enrollment grows with an additional 0.6 person per 1000 of the
eligible age group (1 ~` 0.60 - 0.6). For each permille point increase in education at
preparatory levels, only 0.17 permille point additional increase in vocational colleges is
expected (1 ~` 0.17 - 0.17). The ccefficient for participation of the total cohort indicates
that if this increases by one percent (which equals 10 permille points), the additional
growth reduces by 0.25 permille point. That is, for every 40 men per thousand 18 to 25
year olds that enroll, additional growth tapers off by one person (4 ~- 0.25 -- 1). The
value for the intercept indicates the annual growth in relative enrollments if all
independent variables are zero. This growth would be almost 7 men per thousand 18 to
25 year olds (6.93). However, since at least one of the variables always is positive
(namely the participation of the total cohort), the circumstance that all independent
variables are zero, lies outside the range of sample observations, and therefore
interpretations of the intercept are not particularly recommended (Studenmund and Cassidy
1987: 165).

4.4.6.2 Residual analysis

In order to confirm the adequacy of the linear model used, the residuals of the estimated
equations were examined. Normed residuals were computed (Fox 1984: 165). These are
obtained by dividing each residual by the root of the mean square error:

e;~` - e;lv~, where e; - Y-Y' and a~ - E e;2~`(N-1-k),

where N is the number of cases and k the number of independent variables. A rule of
thumb is to consider normed residuals outside the interval -2 G e;`" c 2 as outliers. Afrer
application of this rule 12 outliers were found, although these never exceeded an absolute
value of 2.55. Ifpresent, the outlying years are indicated in Tables 4.1 to 4.6. From these
12 outliers the overestimation of female enrollments in junior vocational training in 1961
and the underestimation of female enrollments in senior vocational training in 1977
deserve serious attention, since only there some systematism appears. However in neither
case could a substantial reason for these relatively deviating years be found and therefore
I did not perform a re-estimation.
It is not a very common procedure to look for relationships between residuals from
different equations. Listings of residuals per year however showed quite similar patterns
of the residuals of male and female enrollment at the same level. Next, when correlations
were computed this observation was confirmed. Table 4.7 show these correlations between
residuals of the 'male' and 'female' equation per educational level for the estimated
equations using 4 and 7 years for the variable lag. When senior vocational training and
vocational colleges are not taken into consideration, these correlations seem very high.
They indicate that male and female enrollment at the same level is reacting quite similarly
to one or more processes that have not been included in the models I have estimated here.
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It should be stressed that within the equations the residuals do not seem to follow a clear
pattern, at least not a first order sutocorrelated one. Between equations they apparently
do. This might be caused by one-time influences of many processes or by the effect of one
process that works during the whole period. In the literature this phenomena is known as
contemporaneous correlation (Judge et al. 1988). The presence of contemporaneous
correlation is important because it might allow for a gain in efficiency of the parameter
estimations. Therefore the different equations must be considered a system and estimated
using seemingly unrelated regression (SUR)~.

Table 4. 7 Pearson correlation coe„~icients between residuals of males andfemales per
level

lags 4 7

secondary general lower 0.75" 0.78"
secondary general higher 0.88" 0.86"
junior vocational training 0.52" 0.60"
senior vocational treining 0.08 -0.13
vocationalcolleges 0.22 -0.06
university 0.85" 0.90"

In Tables 4.8 to 4.11 the results of the estimations using JGLS are presented. For each
level where contemporaneous correlations were high, the male and female equations were
treated as a system. I only estimated the equations with the variable lag of 4 and 7 years.
In the first and third column the findings from the equations estimated with OLS are
presented. If the autocorrelation ccefficient exceeded 0.30 the series were transformed by:

X~~ - X~ - F~~-t

and re-estimated with OLS. This procedure is an alternative to the ML-estimation for
handling autocorrelation between residuals and referred to as pseudo-GLS (Ostrom 1978).
Moreover it is a means to perform seemingly unrelated regression when one or more of
the equations also have autocotrelated residuals (Sayrs 1989). The second and forth
column show the estimations of parameters and t-values using JGLS.
Comparison of the OLS or GLS and the JGLS estimation reveals that the additional
information from the contemporaneous correlations hardly leads to substantial overall
change. Increases in absolute t-values are compensated by decreases elsewhere so there
is no pure gain in efficiency. In particular the equations of enrollments in secondary
general education at both levels and junior vocational training are quite similar. In the
equation of university enrollments the large improvement in the t-value of the 'reverse'
saturation effect (participation of the total cohort) using JGLS causes the passing of the

~ Alternative names for the same technique are 'Zellner's regression' or ']oint Generalized L.east Squares'
(JGLS).
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Table 4.8 Regression analyses of changes in relative enrollment rates:
secondary lower general: OLSIGLS and JGLS

lags

men

4 4 7 7

System weigted RZ 0.60 0.60
R2adjusted 0.53 0.50
number of cases 25 23
Durbin-Watson 2.39 2.37 2.05 2.15
estimation OLS JGLS OLS ]GLS

intercept 31.26"" 24.24"" 41.02'" 35.37""
laborvolume government
and service sector(JI) -2.99 -1.14 0.20 -l.l l
labor productivity(1~ -0.49 -0.47 -0.25 -0.44
unemployment(1) 3.24"" 2.83"" 3.24"" 3.28""
father's educational
level -0.01 -0.07 0.05 0.02
income per capita -0.05"" -0.03 -0.17 -0.23
expendi[ures per
level and pupil(~ 0.74 1.13 0.08 0.07
mammoth law 1.71"' I.OS 1.89"" 1.56"
paRicipation
oftotal cohort(1) -0.75"" -0.54"" -1.06"" -0.87'"

women

lags 4 4 7 7

System weigthed RZ 0.60 0.68
RZadjusted 0.30 0.30
number of cases 25 23
Durbin-Watson 2.50 2.45 2.50 2.89
estimation GLS JGLS OLS JGLS
~ 0.38

intercept 29.61"" 24.50"" 38.12"" 34.88'"
laborvolume government
and service sector(~ -0.81 0.30 1.31 1.01
labor productivity(ln -0.35 -0.44 -0.42 -0.56
unemployment(1) 2.93" 2.75" 2.91" 2.93"
father's educational
level 0.16 0.06 0.13 0.10
income per capita -0.50 -0.49 -0.63 -0.65
expenditures per
level and pupil(lt) 0.00 0.66 0.46 0.45
mammoth law 2.82"" 2.15"" 1.99"" 1.82""
paRicipation
oftotalcohort(1) -0.14"" -0.11"" -1.16"" -1.03""
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Table 4.9 Regression analyses of changes in relative enrollment rates:
secondary higher general: OLS~GLS and JGLS

lags

men

4 4 7 7

System weigted RZ 0.85 0.82
R'adjuated 0.38 0.40
number of cases 26 23
Durbin-Watson 1.61 1.63 1.47 1.61
estimation OLS JGLS OLS ]GLS

intercept 23.67"" 23.00"" 30.89"" 29.83""
laborvolume government
and seivice sector(~ -1.28 -1.29 -1.96 -2.03
labor productivity(J~ 0.04 0.04 0.21 0.17
unemployment(1) 1.79 1.76 1.71 1.72
father's educa[ional
level -0.32"" -0.33"" -0.27"" -0.27"
income per capita 0.25 0.24 0.28 0.27
expenditures per
level and pupil(1!) 0.11 0.12 0.22" 0.23
mammoth law 1.91 "" 1.86"" 2.27 2.21 ""
paRicipation
of total cohoR(1) -0.47" -0.45"" -0.70 -0.66"

women

lags 4 4 7 7

System weigthed RZ 0.85 0.82
RZadjusted 0.69 0.62
number of cases 26 23
Durbin-Watson 1.44 1.56 1.41 1.67
estimation OLS JGLS OL,S JGLS

intercept 17.25"" I4.44"" 21.75"" 15.68""
laborvolume government
and service sector(~ -2.21 -2.31 -0.39 -0.98
labor productivity(!1) -0.16 -0.15 0.29 0.03
unemployment(1) 1.88" 1.78" 1.89" 1.95"
father's educational
level -0.20"" -0.23"" -0.16 -0.21"
income per capita 0.05 0.05 0.06 0.02
expenditures per
level and pupil(~ 0.25 0.30 -0.32 -0.33
mammoth law 2.21 2.01 "" 2.22"" 1.91 ""
paRicipation
Ul WÍLI I:VÍIVR(l) -V.30T' -V.LJ -V.JO` -U.JV
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Table 4.10 Regression analyses of changes in relative enrollment rates:
junior vocational training: OLSIGLS and JGLS

lags

men

4 4 7 7

System weigted RZ 0.85 0.92
R'adjuated 0.71 0.63
number of cases 25 22
Durbin-Wataon 1.83 1.82 2.25 2.00
estimation OLS JGLS OLS IGLS

intercept 12.74 13.91' 11.35 23.42'
laborvolume government
and service sector(~ -2.91 -3.32 1.12 1.60
labor productivity(~ -0.40 -0.44 1.28 1.41
unemployment(1) 4.49" 4.18" 3.43" 2.86"
father's educational
level -0.02 -0.03 -0.12 -0.08
income per capita -0.68" -0.93" -0.37 -0.45
expenditures per
level and pupil(Jl) -2.10" -2.12" -0.60 -0.39
mammoth law -0.49 -0.34 -0.96 -0.25
paRicipation
of total coho~t(1) -0.06 -0.09 -1.43 -0.51
dummy 1975 18.40" 18.44" 17.40" 17.30"

women

lags 4 4 7 7
System weigthed RZ 0.73 0.92
RZadjusted 0.59 0.90
number of cases 25 22
Durbin-Watson 1.68 1.67 1.12 1.02
estimation GLS JGLS GLS JGLS
p 0.31 0.43

intercept 15.93' 17.52' 13.89 17.03'
laborvolume government
and service sector(~ 0.75 0.95 2.65 3.69
labor productivity(Jn 0.01 0.01 l.44 1.43
unemployment(1) 3.51' 3.64' 2.50' 2.27
father's educational
level -0.02 -0.O1 0.06 0.10
income per capita -0.92 -1.07 -0.03 -0.05
expenditures per
level and pupil(~ -1.36 -1.49 1.72 2.07'
mammoth law 0.50 0.04 0.43 0.74
paRicipation
of total cohort(1) -0.71 -0.78 -0.98 -1.20"
dummy 1975 44.86'" 45.09" 46.38" 47.40"
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Table 4.11 Regression analyses of changes in relative enrollment rates:
university: OLSIGLS and JGLS

lags 4 4 7 7

Syatem weigted R2 0.92 0.94
RZadjusted 0.39 0.32
number of cases 31 29
Durbin-Watson 1.77 1.96 1.75 1.89
estimation OLS 7GI.S OLS JGLS

intercept -2.03 ~.54 2.20 -4.44
laborvolume government
and service sector(!!) 0.40 0.36 -0.63 -1.31
labor productivity(1t) -0.19 -0.03 0.21 0.17
unemployment(1) 0.38 0.51 0.46 0.56
father's educational
level -0.06 -0.07 -0.04 -0.08
income per capita 0.81" 0.81" 0.65" 0.71`~
expenditures per
level and pupil(!n 0.21' 0.23t 0.00 0.06
mammoth law -0.42 -0.60 -0.21 -0.56
paRicipation at
preparing level(5) -0.10 -0.01 -0.05 0.03
participation
of total cohoR(1) 0.13 0.18' -0.00 0.19

women

lags 4 4 7 7

System weigthed R' 0.73 0.94
R2adjusted 0.59 0.56
number of cases 31 29
Durbin-Watson 2.25 2.25 2.05 2.14
estimation OLS JGLS OLS JGLS

intercept -1.63 -3.45" -2.43 -4.86"
laborvolume government
and service sector(~ 0.93 0.97 -0.54 -0.84
labor productivity(!n -0.09 -0.04 0.19 0.18
unemployment(1) 0.27 0.28 0.21 0.24
father's educational
level -0.01 -0.02 -0.01 -0.03
income per capita 0.22' 0.25" 0.20' 0.25'~`
expenditures per
icvci i~iiu pupii(n~ 0.04 O.w -0.03 -O.Vi
mammoth law 0.10 -0.06 0.13 -0.04
paRicipation at
preparing level(5) 0.07 0.06 0.02 0.04
participation
of total cohott(1) 0.06 0.13`t 0.09 0.18t;
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threshold to significance for this variable. Still the seemingly unrelated regression analysis
dces not alter the general fmdings from the separate OLS and ML estimations. This
somewhat disappointing result might be ascribed to the large number of identical
independent variables in both equations of the system. When all equations have the same
regressors JGLS yields identical results as OLS (Judge et al. 1988). T'he one and only
deviating regressor in both equations is the total participation in the previous year for both
sexes. The minor improvements with JGLS are probably due to this correspondence in
exogenous variables.

4.4.7 Interpretation of the findings

For the explanation of educational expansion I presented three clusters of processes:
changes in the labor market, in families and within the educational system itself. The
analyses revealed that from each cluster one or more processes seem to be consistently
related to secondary and tertiary educational expansion.
From the first cluster, labormarket developments, changes in the demand for more highly
educated employees do not show any relationship with changes in enrollments. Neither
the changes in the labor volume of the government and service sector, nor changes in
labor productivity have a clear association with the changes in enrollments. However,
unemployment is positively related to changes in enrollments, although with some
exceptions. In general there seems to be an exchange between the educational system and
the labor market. When the labor market becomes wider the educational system functions
as a warehouse by absorbing the discouraged workers. Another reason for pupils or
students to stay longer in school when unemployment rises, is that they want to obtain
certificates at higher levels in order to beat their competitors. Of course it is hard to
determine which of these two motives plays the prominent role at this level of analysis.
Furthermore there is no evidence for the thesis that in general males react more clearly
to labor market changes than females.
The analysis of the second cluster of explanations, the developments in families, shows
some appealing results. Although it seems very reasonable that when the educational level
of all parents rises, the school attendance of the children will rise accordingly, the
analyses give no evidence for this aggregate relationship. In some cases there is even a
clearly negative relationship. This finding does not absolutely contradict micro level
research although intuitively it generates disbelief. Still it is possible that the association
between parents' education and children's education at the individual level exists but that
at the level of society a rise in the educational level of parents is not related to a rise in
the educational level of children. Other factors than family intellectual resources are
responsible for the overall rise in the lengthening of school careers but children with
highly educated parents still have a head on those with less educated parents. The changes
in financial resources had a clear association with changes in educational enrollments at
the tertiary level. A rise in per capita income reinforces growth in vocational colleges and
universities. So in spite of the relatively low tuition fees and ample opportunities to obtain
scholarships which were mentioned earlier, larger financial resources provide more
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students means for taking part in education at the highest level.
The third cluster of developments encompasses theprocesses within the educational system
itself. Quality of educational environment does not seem to have fortified or subdued the
increase in enrollments. However, the other explanations all play a part. Part of the
expansion in tertiary education must be ascribed to the expansion in enrollments at the
lower level, in secondary education. Next various modificatíons have led to one-time
changes in enrollments. The reconstruction of secondary education by the Mammoth Law
in 1968 has led to increased growth in secondary general education and vocational
colleges. Finally saturation effects are observable in secondary general education,
vocational colleges andjunior vocational training for females. When total enrollments rise,
additional growth here becomes smaller, which indicates some saturation. A reverse
saturation effect is found on changes in enrollments in university education and female
senior vocational training. In particular this combination of saturation effects on vocational
colleges and universities could be described as competition within tertiary education. If
total educational enrollments increase, growth at the highest level within tertiary education
accelerates and growth at the lower level in tertiary education tapers off. Within secondary
education this competition effect is absent.
Moreover, growth in male and female enrollments in secondary general education, junior
vocational training and universities react highly parallel to several processes that were not
included in the analysis. For senior vocational training and vocational colleges this
similarity is less clear.

4.5 Conclusion

Before closing this chapter the analyses and findings will be evaluated and some general
concluding remarks will be made. A proper evaluation requires a discussion on the
restrictions and opportunities resulting from the used strategy and the contribution to the
understanding of the object of study and further research. First of all it must be
emphasized that since I have dealt with a relatively small number of observations, the
findings reported here must be handled with a certain amount of caution. Although this
applies to most of the studies in this field, regression analyses of 25 to 30 cases require
a careful interpretation of fmdings. Compared with a large number of other studies this
analysis has a meaningful advantage. Here a combination is made of a moderate time
period, a relatively large number of explaining processes that are derived from theory and
a strong differentiation in enrollments. The first two features give reported findings here

et~n u~ni~r~l Fnirn~r~ot;.n.n T{~n loct tliot nw uFFw,.t~ o ~i ivv a.o~iiy.. ., ..,ng ., r . .. .... .........w .. s::ppos ., ~ ..a., a.v
accepted. A process has to affect twelve changes in enrollments in a predicted way, so the
chance of viewing accidental findings as substantial explanations is fairly low.
A selection of explanations always elicits questions about other explanations that are not
taken into account. It is easy to imagine other possible developments that might have been
of some importance: the aspiration level of parents, women's emancipation, urbanization,
etcetera. Since the number of units of analysis is limited, it does not make sense to try and
include all these explanations, regardless of the question whether the availability of data
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would allow for this. In addition, trying out combinations of explanations and taking the
empirically most satisfying blend, would result in a high probability of taking random
findings for real explanations. The path that was followed here, i.e. a review on theory
and previous research and selecting the most promising explanations, probably is the most
balanced strategy, given the restrictions of time series analysis on the answering of the
research question.
To conclude one might wonder why to conduct a'quantitative' time series analysis in the
first place. If the accompanying restrictions limit the researcher in various ways, a less
precise and more 'qualitative' approach might be far more satisfying. As literature shows
this field dces not lack hypotheses, theories and common sense ideas. Summing up these
possibilities, rearranging them and theorizing about whether they might apply to Dutch
secondary and tertiary educational expansion, might result in a orderly overview, but it
does not contribute very much to the question raised in this study. The contribution of the
analyses as conducted here therefore close this chapter.
The relative number of males and females that enroll in secondary and tertiary education
has clearly risen from 1950 until 1985. But not only this relative number has increased;
there is a shift towards higher levels as well. This is exactly in line with all comparable
international trends and previous observations.
The growth itself might be simply assessed, but the explanation of this growth is less
unequivocal. Starting from previous research and theory on educational expansion, a
selection of the most promising explanations for secondary and tertiary educational
expansion is analyzecí on its empirical tenability. This selection of explanatory processes
is classified into three clusters of hypotheses: changes in the labor market, in families and
within the educational system. Findings from all three clusters will be discussed here
subsequently.
The most popular explanation, the demand for more highly skilled workers, as formulated
by Trow (1961) and Clark (1962), has not been supported by the analyses. No systematic
effects from shifts towards white collar work or technological progress are found. The
absence of these effects requires an explanation. Comparison with other analyses that
found such effects (Rubinson and Ralph 1984, Dronkers and Van der Stelt, 1986) rules
out the possibility that this finding has to do with the time period or the society under
study. Therefore the fact that here no effect from the demand for more highly skilled
labor is found, is probably related to differences in modelling this effect. Since in the
analyses in this chapter many other relevant variables are included, in other words since
I controlled for a number of other developments, the findings from Rubinson and Ralph
(1984) might be generated by a less appropriate specification of the effects of technical
progress. Dronkers and Van der Stelt (1986) also included more explaining processes, but
the step-wise procedure they apply easily can lead to 'random findings' as De Jong et al.
(1990: 31) argue. This leads me to conclude that pupils and students do not react
straightforwardly to the demand for more highly skilled labor. On the other hand
unemployment indeed shows a mostly consistent relationship with expansion. This is in
line with findings from e.g. Walters (1984) and Herweijer and Blank (1987). Whether this
is the result of the warehouse function of the educational system or an increasing
competition between youngsters is impossible to determine at this high level of
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aggregation. It seems reasonable that both aspects play a role. It might be concluded that
although pupils and students react to the overall demand for labor, they probably do not
react to the change in required qualification of this demand. Furthermore male and female
educational expansion follow quite similar pattems. Hypotheses on more strongly 'labor
market related' male expansion cannot be confirmed. Moreover, unexplained growth of
both sezes are strongly associated, which points to equal reactions to various processes
that influence school enrollment.
The findings from the developments in families point to some interesting differences
between macro and micro level associations. The 'iron law' of the sociology of education
is a law that works at the micro level. More highly educated parents generally have more
highly educated children. Apparently this does not imply that increasing educational levels
are perpetuated through succeeding generations. 'Endogenous growth', as Windolf (1990)
has named it, does not exist. Again Windolf analyzes only the effect from parental
education and does not take into account other relevant developments. Furthermore, in the
period that is investigated, income dces seem to have restricted access to higher education.
The rise in per capita income has opened up vocational colleges and universities to a
larger segment of eligible students. T'he proof of an income effect implies that in spite of
various financial measures that have been taken to ensure free entrance for all pupils, less
monetary resources in earlier decades have kept students from enrolling in the highest
level of the Dutch educational system. These two findings indicate that financial resources
are more important in explaining total enrollments than intellectual resources, or if you
wish, at the societal level economic capital is more important than cultural capital.
In general the effects of developments within the educational system itself are satisfying.
The quality of the educational environment, measured by the expenditures per pupil, does
not seem to keep young people within the system. Thus financial investment in lower
levels of education does not result in larger flows to higher levels. The lengthening of
compulsory school age showed its expected one-time effects. It should be emphasized that
although changes in legislation on this point have straightforward short term effects, it still
applies to a relatively small fraction of the eligible age population. Next, a part of the
expansion of tertiary education must be ascribed to increasing enrollments at preparatory
levels. The system change in secondary education has created additional growth in
secondary general education as well as in vocational colleges. This is probably at the
expense of enrollments in secondary vocational training. I can only speculate on the
reason why no 'Mammoth Law-effect' was found on enrollments in senior vocational
training and universities. Probably the combined first transition years in secondary general
education that emerged with the implementation of the Mammoth Law, have had a great
~~r. ..r:. F ..:1.. T.. ...r:....1., A.o ..:1,a~:~ F,. N.,. ~c...u...,...v a.,avv vu puYuu. aaa pa.u.,u.a. ~aawv uv.: pVJJtV1L~ll'J ivr uic pvSipvi~ciï~citi W
definite choices on education and occupation, must have tempted the outflow from primary
school to the general track in secondary education. The absence of the 'Mammoth Law
effect' on university enrollments is probably due to the fact that although vocational
colleges were involved in the integration, universities fell outside the reach of this law.
For Collins' (1979) theory on competition I found partial confim~ation. At the tertiary
level competition for credentials seems apparent. When education becomes more
widespread expansion at the universities occurs at a faster rate whereas growth in
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vocational colleges slows down. Within secondary education this effect does not show up.
Probably competition in enrollment in secondary education has more or less found a
balance whereas enrollment in tertiary education still bears a strong competitive character.
T'herefore in secondary education increasing enrollment does not result in an even harder
struggle for the highest level, but in tertiary education the larger inflow causes students
to strive for the best positions. As the ezpansion in higher education continues this
competition also might abate.
In short the findings of the analyses show that Dutch secondary and tertiary educational
expansion can be explained to a certain eztent by various changes in the educational
system, unemployment and rising financial resources of families.
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Chapter 5 Changes in individual returns on education

5.1 Introduction

At this point the focus is being shifted along two dimensions. First, after having
concentrated on possible causes of educational expansion, now consequences of this
process will be the object of study. Secondly, these consequences will be individual rather
than societal in nature. In particular this second move deserves some explanation.
One could imagine and might even expect at this point that the analysis between various
societal developments and aggregated educational enrollment is followed by similar
analyses where educational expansion is treated as an explanatory process. In the
introduction I have indicated that there is probably much confusion about what the societal
effects of educational expansion really are, due to the inadequate separation of macro and
micro level associations. I argued that individual returns on individual school careers are
too easily translated into aggregated retums on aggregated educational enrollment. For
example, a strong individual level association between educational level and the number
of visits to theater per year dces not imply a relation between educational expansion and
aggregated or total cultural participation, as shown by Knulst (1989). The same might
hold for unemployment, political participation, income, etcetera. An important explanation
for the absence of macro level relationships between education and what might be called
'aggregated life opportunities', is the relative value of education for individual 'life
opportunities'. This notion of 'relative value' points to the fact that individual returns on
education depend on the distribution of educational levels over a population. It probably
makes a large difference having completed secondary lower education if 80 percent of the
population only has a primary education or less, or having completed the same level when
80 percent of the population holds a university degree. Because the distribution of
educational levels is directly modified by educational expansion, increasing enrollments
probably change the relative values of educational levels as well.
Now, by using only society level indicators in a time series analysis, individual returns
on educational credentials would be impossible to assess. Consequently, this strategy
provides little insight into relative values of school attendance. On the other hand cross-
sectional analyses of individual relationships between education and returns would hardly
be satisfying since the absence of 'time' would not give any information about changes
that might be relateci to eciucational expansion. tty bringing in 'time' in cross-sectionai
analyses, for example by cohort divisions or the use of more than one sample, favorable
properties from both designs can be combined. This track will be followed in the second
part of this study. I will look for individual retums on individual educational careers but
try to picture how these have changed in the course of time and discuss how these possible
changes might be related to educational expansion.
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5.2 Returns on education

In Section 3.3 I argued that the reason why individuals go to school, in most cases can
be characterized in terms of investment. Persons decide to continue education, not in the
first place because they enjoy studying and performing exams, but because they believe
the efforts that must be put forth during their school career will be rewarded somehow in
the future. Green (1980) distinguishes three kinds of benefits from education: 'educational
benefits', 'second order educational benefits' and 'non-educational social benefits'21.
Educational benefits are directly obtained by attending school, for example knowledge and
skills as well as taste, manners and standards of civility. Non-educational social benefits
are indirectly the result of an education, for example income, occupational opportunity,
status or prestige. Second order educational benefits in Green's argument relate the
educational and non-educational or social benefits. These are certificates, diplomas,
licenses, etcetera. For example, skills that have been learned in school (educational
benefits) are recorded in a diploma (a second order educational benefit) which give
entrance to jobs with certain incomes (a social benefit). In this study I will exclusively
deal with the relation between, in Green's vocabulary, second order educational benefits
and non-educational social benefits. For matters of convenience I will use the terms
'credentials' and 'returns'. 'Credentials' refers to diplomas and certificates and 'returns'
to status, income, occupational opportunities and so forth.
In order to link up as much as possible to the first part of the study I will look for returns
on credentials that are obtained in the educational system at the secondary and tertiary
level. So, 'on-thejob-training' and courses followed in enterprises fall outside the scope
of this study. Also the time period that will be analyzed approximately will be the same
as in the first part of this study. For the returns on these credentials I have chosen an
aspect of a person's occupation. The principal reason for this choice is that in the labor
market effects from relative values of education are probably most clearly visible. In the
next section this will be worked out in greater detail.

5.3 The level of occupations

From labor market research it is known that the labor force can be described by the
qualifications needed for jobs (Huijgen 1990). That is, apart from the qualifications the
members of the labor force actually hold, the necessary qualifications for jobs follow their
own distribution. This 'qualitative structure of employment' or 'occupational level
structure' implies that occupations can be characterized by the qualification they require.
Huijgen (1990) presents a short review of literature which is concerned with the changes
in this occupational level structure. For a long time, roughly from the fifties to the
seventies, it was generally thought that the average occupational level of the labor force
was more or less continuously rising. For example the passage from Clark (1962) in

Z' Green uses 'benefits' rather ihan 'returna'. Within the context of this study both can be applied
interchangeably.
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Section 3.2 clearly shows how he links the shift from employment in agriculture to
industry and from industry to the service and government sector as well as the emergence
of large scale enterprises, to a rise in qualifications required for employment. But also
technological developments, for example the shift from mechanization to automation, were
thought to have expanded the proportion of higher skills requiring jobs. It can be argued
that empirical research in general supports the idea that average skill requirements have
increased although certain parts of the labor force might show deviating or even
contradicting trends (Rumberger 1981, Huijgen 1990).
Huijgen, Riesewijk and Conen (1983) argue that these qualification levels of occupations
are related to the work situation. Lower level occupations on average have lower
monetary rewards and tend to coincide with worse labor conditions. As the qualification
level increases these features tend to improve. In a series of studies (Huigen, Conen and
Riesewijk 1983, Huijgen 1989, Huijgen 1990, Smits and Huijgen 1991) the qualification
level of the Dutch labor force was investigated. Basically in all these studies the same
thing is done. The foundation of all the analyses is a scale that classifies occupations by
their level of qualification. This level is based on the training time required for the job,
the amount of personal initiative and the level of theoretical or vocational education
needed to function adequately (Huijgen 1990: 79)~. First, using this scale, the
occupational level structure of the wage earning population is determined using population
census or labor force surveys. Secondly, samples from different points in time are
compared to look for trends. This cross-temporal comparison allows for comments on
whether the average occupation level is increasing or decreasing over time. Thirdly,
samples are split up to look for specific patterns in changes in the occupational level
structure. For example men and women, major sectors of industry, age groups, or
educational categories are distinguished. Fourthly, the amount of underutilization (or
overeducation) is assessed. The independent measure of the qualification level of a
respondent's occupation and his or her actual educational level, allows for comments on
the proportion of overeducated workers per educational category, and possible changes
in these proportions.
Without any claim on a complete reproduction, I provide a review of the main findings
of this series of studies on the Dutch occupational level structure. Between 1960 and 1985
the quality of work, indicated by the average level of occupations, rose. This change took
place mainly after 1977. By separating manual and white collar workers it appears that
the occupational level structure for manual workers 'downgraded' between 1960 and 1985,
in particular in the first 10 years. The average occupational level for white collar workers
shows a decrease until 1977 followed by an increase until 1985, resulting in close average
values for the first (19601 and lact (19551 measuring ntlintc. The nrnnnrtinn nf mannal
labor declined, and since manual workers tend to have lower qualification levels than
white collar workers, the average of the total occupational level for the wage earning
labor force increased in the 25 years after 1960 (Huijgen 1990: 100-102). The breakdown

~ In Section 6.3.2 this classification of occupations into levels is discussed as a paR of the variable
measurement for my own analysis. Those who would like more information on the classification, are
referred to that section.
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of this analysis by sectors of industry revealed that this increase in average occupational
level cannot be attributed to quantitative shifts between industry sectors (Huijgen 1990:
103). Analyses of differences between men and women are only available from 1977 on.
These show that the average occupational level for both groups increased between 1977
and 1985. However the increase for women was smaller than that for men, so the distance
in average occupational level between the sexes had widened (Smits and Huijgen 1991).
Besides this assessment of changes in the average occupational level, the authors have
focussed on the actual qualification level of the labor force, i.e. the educational level of
workers. Relating changes in averages in this educational level to changes in the
occupational level allowed for comment on overeducation. In general between 1971 and
1985 the average educational level of the wage earning population has grown at a much
faster rate than their average occupational level. Probably the main process that has
generated this rise, is the 'natural' substitution in the labor market: the outflow of older
workers, with on average only a few years of education, and the inflow of young people,
who have just fmished school and are relatively more highly educated. Next, Huijgen
(1990) points to possible effects from unemployment. After 1977 unemployment increased
enormously, and in particular those workers with little formal education run a
disproportional risk of becoming unemployed. This of course has a positive effect on the
average educational level of those who managed to stay employed. The main fmding from
the relation at the aggregate level between the educational and the occupational level is
that within each educational category the occupation level has decreased between 1971 and
1985.

5.4 Proliferation of credentials

The finding that is discussed at the end of the previous section, namely the decline in
occupational levels within educational categories, is an example of possible effects from
proliferation of credentials on their returns. Returns on credentials seem to have decreased
while at the same time more people achieved in obtaining these credentials. This decrease
is an example of 'credential inflation' which was already mentioned in the discussion on
Collins' status competition theory (see Section 3.2). In that discussion I used Thurow's
job competition model to explain why employers tend to require higher educational levels
from applicants as the supply of more highly educated people increases. After applying
his theory to the findings from Huijgen the following explanation appears. Between 1971
and 1985 the supply of more highly educated workers grew more rapidly than the number
of vacancies requiring these educational levels, i.e. the occupational level structure. A
remainder ofa highly educated work potential in the labor force tempted employers to fill
vacancies with more highly educated persons than they otherwise would have done. They
do this because the educational level of an applicant is used as an indicator for training
costs, which employers try to minimize. Consequently, the occupational level within
educational categories lowers, and on average returns on credentials, as measured by the
obtained occupational level, decrease. More generally worded, returns on education
decrease when the supply of more highly skilled workers is not met by a demand for
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them.
However, things appear to be more complicated. For example Olneck and Kim (1989)
estimated the income returns on high school diplomas in the United States between 1961
and 1972. Within these ten years the proportion of 25 to 34 year old men in the labor
force that completed high school, had increaseà from 64 to 80 percent. After comparing
the income difference of those who had completed high school and those who had not in
those years, it appeared that the difference had increased. So a growing supply of better-
educated workers did not lead to decreasing monetary returns. In the analysis the
researchers control for important background characteristics, like work experience and
social background. Puzzled by their fmding, the authors start to theorize about possible
explanations and try to find confirmation for them. For example whether the quality of
schooling had improved in this period, resulting in increasing qualification differences
between graduates and non-graduates. In all likelihood this would not have been the case.
Neither had the differences in occupational characteristics between both groups become
wider, what might have explained increasing income differences. Eventually Olneck and
Kim propose an interesting explanation by concentrating on the group of non-graduates.
They state that the proliferation of the high school diploma has caused 'non-graduation'
to serve as an indicator for unqualified and even irresponsible young people who have
become rapidly unpopular among employers.
Income and occupational level clearly are not the same. Still, considering them both as
returns on educational credentials, comparison of the approach in the studies from Huijgen
and others and the approach of Olneck and Kim, points to an important specification in
the definition of educational returns. The series of studies on the Dutch occupational level
structure present average occupational levels for groups with different educational levels.
In other words average returns on educational levels are assessed. Olneck and Kim present
differences in average income between those who complete high school and those who
drop out. In other words, they focus on additional average returns on additional
educational levels, rather than on average returns on educational levels. Returns on
credentials can therefore be differentiated into total and additional returns. T'he total
return indicates how much of a benefit someone with a particular educational level has
obtained from his or her entire school career. The additional return indicates how much
extra this person obtains, compared to those who did not finish this educational level. In
short, both total returns and additional returns provide interesting information but should
not be mixed up since they might follow different patterns in reaction to proliferation.
In Seidman (1984) and Green (1980) a general relation between educational attainment
ratios and social benefits of attainment is presented. Both authors start to assume that the
tntsl cncial henefit tn Fx rlistrihnta~l ic mnra nr 1P.cc f1YP~ Tf th;c ~cc,~..,,,N..., ;~ ,,,or N,o- - - ------- -- -- -----------~ -- ------
social benefit from an educational level can be described as a curvilinear function of the
attainment ratio, a measure for the rate of proliferation, of that particular level. Figure
5.1 displays the graph Seidman and Green use to explain their argument. On the
horizontal axis time, in for example decades, is set out. On the vertical axis both the
attainment ratio of a particular educational level and a social benefit from this educational
level, are set out. Suppose we are interested in the relation between the attainment ratio
in secondary schooling and the returns on that level in terms of one's occupational level.
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Figure 5.1 Relationship between returns on education and enrollment ratios: Seidman
(1984) and Green (1980)
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Figure 5.2 Relationship between liabilities and enrollment ratios: Seidman (1984) and
Green (1980)
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Figure 5.1 shows us how this relation changes over time. In order to start simple we
assume the growth in attainment ratio to be linear in time. For example every decade an
additional 10 percent enrolls in secondary education as in Figure 5.1. At two points we
know exactly the size of return: when nobody or everybody attains secondary education,
the additiona[ social benefit will be zero. This of course is due to the need for variation
in variables when we want to assess an empirical relationship. Between these two points
the benefit curve follows a line as depicted in the graph. When the attainment ratio is
small the benefits for the occupational level are likely to be small as well, because it is
not used as a prerequisite for job entry. These benefits increase as the attainment ratio
further grows, since attainment at this level is used more and more as a selection criterion
by employers for job entry, job security or promotion. There is a point however at which
the supply of attainers outstrip the demand, resulting in lower additional benefits. The
steepness of the curve and the turning point can clearly only be empirically determined.
Of course the attainment ratio will probably never show a linear growth pattern in time.
Still, as long as it grows in time, in other words is a monotonously increasing function
of time, the form of the curve does not substantively alter. For example an S-shaped
growth pattern only stretches out the benefit curve at its extremities.
In addition Seidman and Green introduce the social liabilities of attainment. Social
liabilities might be considered the mirrored social benefits for those not attaining the
particular educational level. Figure 5.2 shows the curve for these liabilities as attainment
ratios increase. At the lower attainment ratios, not having obtained a diploma does not
make much difference. However the liabilities increase with a wider proliferation of the
diploma. Even when attainment nears 100 percent and the benefits already fall, liabilities
continue to increase.
In Seidman (1984) and Green (1980) additional, rather than total returns are described.
They do not make statements about the effects from more than one attainment ratio and
how this might be related to the change in total benefits. This pattern of total benefits
from a number of educational levels depends of course on the precise form of the separate
benefits curves. Still, the interpretation Olneck and Kim gave to the rise in income for
high school completion fits into this framework of benefits and liabilities. Liabilities for
dropping out apparently might have grown faster than benefits for completion have fallen.

5.5 Conclusion

The discussion in this chapter has put forward some important starting points for the
analysis. The choice of the level of one's occuaation seems an annronriate return on
educational investments. It can be considered a social benefit as -described by Green
(1980) and the analysis links up with a series of studies on the occupational level structure
in the Netherlands (e.g. Huijgen 1990). Furthermore it appears important to distinguish
additional retums and total returns. From Seidman (1984) and Green (1980) it might be
expected that the additional returns on secondary and tertiary educational credentials
follow a curvilinear pattem over time. The change in total returns is impossible to predict
because this depends on the rate of change iri additional returns.
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Since empirical literature on the relation between returns on credentials and rate of
proliferation is scarce, it is emphasized that the analyses will bear an exploratory character
rather than the testings of well defined hypotheses. The discussion in this chapter is meant
to expose the problem and the research question. In addition it helps to interpret the
results from the analyses that will follow.
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Chapter 6 Analysis of the effects of educational expansion
on returns on credentials

6.1 Introduction

In this chapter the analysis of the effects of educational expansion on changing individual
returns on educational credentials is presented. After exposing the research design in the
next section, the data and measurement ofvariables will be discussed in the third section.
The fourth section describes the analysis and findings and the chapter is closed with
conclusions in the last section.

6.2 Research design: samples and cohorts

The question to be answered is whether returns on particular educational credentials in
terms of the occupational level of workers have changed over time and if so, how this
might be related to educational expansion.
Proper assessment of such changes requires a design or model that allows for the cross-
temporal comparison of individual level relations between education and occupation. At
the individual level I will use a relatively simple model, in which the occupational level
of a person is related to his or her educational level and other individual characteristics.
To detect possible changes in this model, a time component has to be brought in. As
shown in previous chapters substantial shifts in educational enrollments easily cover
several decades, and therefore a broad time interval should be considered. In theory the
most satisfying way to handle this, is to use a number of samples of the labor force that
cover such a large time period. Available surveys in the Netherlands that contain sufficient
information for the purpose of this analysis only comprise a relatively short period of, in
the most optimistic scenario, about 20 years.
A second best solution might be the construction of cohorts. Others have shown that the
construction of age, education or labor market cohorts might be a fruitful strategy to
detect long term developments, in particular if more than one survey is used (Ganzeboom
and De Graaf 1989, Ganzeboom and De Graaf 1989, De Graaf and Luijkx 1992). In these
cases, differences between cohorts are interpreted as changes over time.
Now, it might be argued that in the labor market competition and resulting bumping down
processes primarily take place between persons that enter the labor market for the first
time or in the same time period. Or altematively formulated, in all likelihood workers
who have been employed for e.g. 20 years, are not the main competitors of new entrants.
Probably competition within these groups predominates. Consequently by clustering
respondents who have entered the labor market at approximately the same time, two
problems might be solved. The construction of 'labor market cohorts' (De Graaf and
Luijkx 1992) on the one hand results in comparison between relevant respondents and on
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the other hand allows for the distribution of respondents over a considerably longer time
span. In other words I will use a design in which differences in occupational levels for
respondents who took their first job in the same period, are related to differences in their
educational credentials. In this way individual returns on educational credentials are
assessed. Next, changes in these individual returns on credentials are examined by
comparing the subsequent labor market cohorts. These changes will be interpreted against
the background of the proliferation of credentials.
Using labor market cohorts to bring the factor 'time' into the analysis does not rule out
the possibility of using different samples. In fact, this strategy would have some
interesting advantages. The most obvious advantage of combining samples is the increase
in units of analysis. When the number of cases is larger, the power of statistical tests is
increased. The object of the analysis is to look for differences or changes in the returns
on educational credentials between labor market cohorts. As such this will turn out to be
very simple. The question that arises, is whether these changes or differences can be
attributed to random variation or that they reflect real differences or changes. A
significance test for the change parameter provides an answer to this question. This test
provide information on the probabilities of finding a particular value for the change
parameter if the zero hypothesis of no change were true, and the parameter were actually
zero. Of course we want this probability to be very small and therefore we generally
choose significance levels of 5 or 1 percent. Ganzeboom and De Graaf (1990) argue that
finding such statistically significant trends generally requires sample sizes that outnumber
the size ofexisting Dutch separate samples. In other words, using a relatively few number
of cases will probably lead to acceptance of 'no change hypotheses', not because there is
no change, but simply as a result of the poor power of statistical tests~.
Another advantage of the combination of a number of samples is that biases due to
sampling and measurement of the separate samples, are randomized. Consequently,
survey-dependent biases in cohorts will tend to impose fewer effects on outcomes if more
surveys are included.

6.3 Data and measurement

Using more than one sample also has disadvantages. The main problem attached to this
strategy is the comparability of ineasurements and sampling procedures. This
comparability is more extensively discussed in Appendix 6.1. The material for the analysis
emanates from 14 surveys. This combined sample is obtained from De Graaf and Luijkx
(1992). All 14 surveys contain samples of the national population or the labor force.
Information on the surveys is also presented in Appendix 6.1. I obtained a detailed coding

Note that if the power of statistical tests is atrongly improved by increasing the number ofcases, also very
small and theoretically irrelevant differences between groups or cohoRS might become significsnt. 7'his
would be an argument against the uae of large numbers of cases. But, as will appear from subsequent
sections, the intereat here lies in the pauern of the differencea between cohoRs. Consequently, here
differences between subsequent cohorts not only have to be aignificant, they also have to indicate some kind
of development.
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of the respondent's occupation, his or her educational level, sex and age from all the
surveys. In the analysis I only used those respondents who reported an occupation and
therefore the population can be described as those individuals in the labor force who were
ready for the labor market between 1931 and 1980 and who were younger than 65 at the
time the survey was taken, somewhere between 1970 and 1986.
The dependent variable is the level of the respondent's occupation. As indicated in Section
5.3 this level is based on the training time required for a job, the amount of personal
initiative and the level of theoretical or vocational education needed to function
adequately. The occupational level of a respondent is determined by the current or last
occupation the respondent reported. So it is not based on the level of tasks he or she
actually performs but on the level of the tasks that are connected to the occupation he or
she practices. I used the last job reported for the respondents who were not working at
the time of the survey, because of retirement, unemployment or disability. Excluding these
respondents from the analysis would result in selectivity biases that might produce
artificial differences in parameter estimations between cohorts if these respondents are not
uniformly distributed over cohorts. Still, for women other selectivity problems remain as
will be seen. The occupations have been allocated into the classification of 7 occupational
levels as proposed by Huijgen, Riesewijk and Conen (1983):

Level 1: unskilled occupations, with very simple work and simple instructions that
require no or minimal insight and consultation;

Level 2: semi-skilled and occupations with some practice, with simple work and a
few complex instructions, that require some insight and consultation;

Levels 3
and 4: skilled occupations, ranging from moderate to quite complex work, [hat

require insight, discussion and theoretical knowledge. Compared to level 3,
not only more precise vocational training, but also considerably more
practical experience is required for level 4;

L.evels 5,
6 and 7: very specialized occupations by which the nature of the work varies from

complex with a large theoretical knowledge to the scientific level.

For the precise procedure Huijgen, Riesewijk and Conen have used for the allocation of
levelc tn nccunati~nc T refer tn fhPir chutv (19R3. 1F7-17~1 NPfP ~ cnmm~,;~~r;nn ..,;tl. -- ---. .-- --- --- -.-.- ----- .. ........................ .....
suffice. They argue that occupational titles used in surveys are abstractions, or collective
nouns, for a number of concrete occupations. These concrete occupations are the various
forms in which the occupational title in reality is performed. The thousands of concrete
occupations, i.e. the more or less fixed combinations of tasks, which are performed by
all individuals in the labor force, are reduced in surveys to a set of occupational titles.
The criterion for classifying concrete occupations into occupational titles is based on the
amount of resemblance of this more or less fixed combination of tasks. So, occupational
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titles do not simply coincide with the level of requirements in terms of training time,
theoretical knowledge, experience, etcetera. It is possible that within occupational titles
concrete occupations are grouped that have different levels. Still, in order to classify
occupational titles according to the level of tasks, Huijgen, Conen and Riesewijk attached
levels to all concrete occupations within the existing occupational titles. They used various
written resources as well as verbal consultation for the assessment of the levels of
concrete occupations. If the level of all concrete occupations within an occupational title
was the same, the occupational title simply got this level too. If the level varied among
the concrete occupations within an occupational level, the level of the occupational title
was determined by weighting the level of concrete occupations according to the relative
frequency of appearance.
The authors state that the distances between levels are more or less the same, so the
classification approximates a scale at interval level. To give an indication of the levels that
are attributed to occupational titles I present a list with examples that emanate from the
recodings:

Level 1: mail carrier, shoemaker, laundry worker;
Level 2: fisherman, brewer, crane operator;
Level 3: house painter, bricklayer, telephone operator;
Level 4: watch malcer, pipe fitter, dental assistant;
Level 5: social worker, railway stationmaster, laboratory assistant;
I.evel 6: airtraffic controller, dietician, educational advisor;
Level 7: biologist, judge, museum curator.

The version of the classification I used in this study did not only contain the wage earning
population but also the self-employed, who were added to the classification by the ROA
(e.g. ROA, 1992). The attribution of levels to concrete occupations in this version is
based on the situation in 1977.
Now, one of the characteristics that is used to classify occupations is the required
educational level. This implies that the construction of the classification of occupations
into 7 levels almost guarantees a positive individual level relationship between
occupational level and level of education. However in the analyses that follow, both have
been measured independently, so spurious or artificial correlation is impossible.
Furthermore the focus of interest is changes in the relationship between education and
occupation, rather than the relationship as such.

The independent variables are the respondent's educational level, labor market cohort, sex
and labor market experience.
The coding of the respondent's educational level in the samples is not exactly the same.
Still, the different codings could be replaced by a classification that fits all samples. Four
levels are distinguished: primary education (less than or only elementary school), lower
level secondary education (junior vocational training and junior secondary general
education), higher level secondary education (senior vocational training, senior secondary
general education and pre-university education) and tertiary education (vocational colleges
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and university). The educational level of a person is expressed in a number of dummy
variables. The use of dummy variables rather than for example years of schooling fits the
focus of the analysis: retutns on additionally finished levels rather than additional years
of schooling. So, for every post-primary educational level the respondent gets a score that
indicates whether or not (s)he has finished this level, and thus obtained the diploma. A
person who left the system after elementary school gets three 'not finished' scores for
secondary lower, secondary higher and tertiary education. Somebody who completed for
example junior vocational training obtains one 'finished' score for secondary lower
education and two 'not fmished' scores for secondary higher and tertiary education.
Somebody who ended his or her school career after pre-university education gets two
'finished' scores for secondary lower and secondary higher education, and one 'not
finished' score for tertiary education. Only those who completed university or vocational
college obtain three 'finished scores' for all educational levels~.
The labor market cohort into which the respondent is classified, is based on the year of
entry into the labor market. The surveys do not provide a direct measure of this so I made
an approximation similar to De Graaf and Luijkx (1992), by adding the age of the
respondent at the time he or she left school to his or her year of birth. This 'school
leaving age' of the respondent was assumed to be 12 for those with only primary
education, 15 for those with secondary lower education, 18 for those with secondary
higher education and 23 for those with tertiary education. To obtain passably filled labor
market cohorts I composed 10 cohorts with a range of 5 years: 1931 - 1935, 1936 -1940,
... , 1976-1980. Clearly this construction provides a much broader time interval than
would have been obtained by using only the range of the years of survey.
The sex of the respondent is available in all surveys and as such does not require any
comment. I did not take both men and women into one analysis since I suspect quite
different patterns for both groups. As indicated in Section 3.5 in the Netherlands the labor
market participation of women traditionally has been low. Women stopped working as
soon as they had their first child. In addition women tend to occupy less desirable jobs,
and their labor force participation is positively related to their educational level.
Consequently women who do work, form a very particular group in the labor force, with
respect to their age, occupations and educational level. Therefore it would be unwise to
mix men and women in the analysis. Things are even more complicated since labor force
participation ofwomen varies between labor market cohorts. T'his implies that care should
be taken in the analysis for women with respect to selectivity biases. In the first part of
this section I ptoposed the last job reported as an approximation for the current occupation
one would hold, if one were employed. For respondents who are retired, became disabled
or unemployed this approximation in all probabilitv is reasonablv valid. However, to
include all housewives who were only employed directly after they left school until the
moment they got married or had their first child, and use their last job as an indicator for
their current occupation, seems a quite dangerous operation. Especially since not all
housewives worked before getting mamed. The simplest way to avoid these problems is

~ No dummy is included for 'having a primary education or less' since everybody fall into this category.
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to leave women out of the entire analysis~. Since this is not a very satisfying solution,
I took a different path to overcome the selectivity problems which will be worked out in
detail in the next section.
It is obvious that respondents in the older labor market cohorts will have on average more
labor market ezperience. In order to prevent the cohort construction from picking up
effects from labor market experience on occupational levels, a control variable must be
included. Therefore, for men years of labor market experience, as measured by year of
the survey minus the year of labor market entrance, was included in the analysis~.
Following De Graaf and Luijkx (1992), years of experience before the age of 18 and after
the age of 64 were not included so ezperience varies between 0 and 48 years. However,
the 5 year difference between for ezample 5 and 10 years of experience is relatively more
important for the explanation of differences in occupational levels than the 5 year
difference between for example 30 and 35 years of experience. Thus simply using years
of labor market ezperience does not seem a correct procedure for the modelling of
differences in experience. Therefore I took the natural logarithm of years of experience.
This transformation results in a scale that stretches out experience in the beginning of the
job career and compresses it at the end. Zero years of experience was coded as a half
year, so after the logarithmic transformation, the difference between Zero and one year
obtained the same weight as between one and two years. For women this approximation
of labor market ezperience seems less appropriate. If women are inclined to quit their jobs
after having their first baby, this measure will probably overestimate their real labor
market experience. In the second part of the next section I will explain how this problem
is dealt with.

6.4 Analysis and findings

6.4.1 Men

In this subsection the analysis for men is reported. For the analysis I dispose of
information on all relevant variables for 9876 men. In Table 6.1 for each labor market
cohort the distribution ofeducational levels, average labor market experience in years, and
average occupational level is reported. The first part of the table shows that between the
first and last cohort there is an enormous difference in the distribution of educational
levels. The proportion of respondents with only primary education decreases very rapidly,
whereas the proportion with secondary higher education and tertiary education firmly
increases. The proportion of respondents with secondary lower education is clearly liable

zs It might not only be the simplest way but in some casea also the beat way. If the information on women
simply is too minimal to perform a correct analysis, one might argue that it would be better to omit such
an analyais in the firat place.

~ This incluaion of e measure of labor market experience is solely possible because varioua surveys are used,
from which the samples have been drawn in different years. Using only one sample, cohort effects and
experience effecta could not posaibly have been unraveled.
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Table 6.1 Descriptive statistics per labor market cohort: men

educational level: absolute figures and pereentages

labor market primary secondary secondary tertiary total
cohort lower higher

1931-35 217 53.4 146 36.0 36 8.9 6 1.5 405 100
1936~0 254 38.4 258 39.0 113 17.1 37 5.6 662 100
1941-45 263 31.1 280 33.1 205 24.2 98 11.6 846 100
1946-50 268 27.5 325 33.4 251 25.8 129 13.3 973 100
1951-55 245 23.6 335 32.2 264 25.4 195 18.8 1039 100
1956~0 233 19.3 442 36.6 326 27.0 207 17.1 1208 100
1961-65 155 10.6 529 36.2 497 34.0 281 19.2 1462 100
1966-70 111 8.1 406 29.8 488 35.7 363 26.5 1368 100
1971-75 51 4.3 318 26.6 437 36.5 391 32.7 1197 100
1976-80 20 2.8 167 23.3 271 37.8 258 36.0 716 100

total 1817 3206 2888 1965 9876

years of labor market experience and occupational level: means

labor market labor marke[ occupational
cohott experience level

1931-35 43.25 3.56
1936-40 40.26 3.64
1941-45 36 .30 3 .78
1946-50 31.58 3.94
1951-55 27.01 4.07
1956-60 21.73 3.95
1961-65 17.69 4.12
1966-70 13.87 4.08
1971-75 9.64 4.14
1976-80 6.04 4.08
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to two trends: on the one hand an increase caused by the drain from primary education,
and on the other a decrease due to the shift to even higher educational levels. This may
explain the irregular pattern for this level in the earliest cohorts. The pattern of the more
recent cohorts reveals that the latter trend predominates in the end. The second part of the
table shows the average labor market experience, which as expected, is decreasing from
the first to the last cohort. The average occupational level per cohort is steadily rising up
to the fifth cohort and continues with a rather flowing pattern. This is probably due to the
shift in educational levels as well as experience, so the interpretation is left to the
multivariate analysis that follow.
To obtain estimates for returns on credentials I modelled the following equation:

OCC; - a f b,~SECL; f b2~SECH; -~ b3~I'ERT; f b,~`LNEXP; f e;

where the subscript i denotes one of the 9876 individuals, OCC; is his occupational level,
SECL; is his score on the dummy variable for secondary lower education, SECH; is his
score on the dummy variable for secondary higher education, TERT; is his score on the
dummy variable for tertiary education, LNEXP; is the natural logarithm of his labor
market experience and e; is the error term that is added to the equation, because I do not
expect to find perfect relationships. SECL, SECH and TERT are equal to 0 if the
respondent has not finished the level and equal to 1 if he has. In this equation the
parameters to be estimated, a, b„ h2, b3 and b, are the same for all individuals. The
parameter a is the estimate for the intercept, in other words the mean occupational level
for those with only primary education, controlled for experience. The parameter b, is the
additional retum for those with secondary lower education, again controlled for
experience. The total returns for those with secondary lower education can simply be
obtained by adding a and b,. The parameter bZ estimates the additional returns on a
credential at the secondary higher level, again controlled for experience. Since all
respondents with a score of 1 on SECH also have a score of 1 on SECL, the total returns
for those with secondary higher education can again be easily computed by adding a, b,
and bZ. And of course the parameter bj, belonging to the variable that indicates a tertiary
diploma, estimates the additional returns on credentials from university or vocational
colleges. The total retum on this highest level is estimated by the sum of a, b„ bZ, and
b3.
Thus far the model does not allow for change in the parameters of the educational levels
over labor market cohorts. Therefore I introduced 9 dummy variables for all cohorts,
except the first, with a' 1' indicating that the respondent belonged to that particular cohort
and a'0' if he did not. The respondents from the first labor market cohort form the
reference category and have a'0' score on all labor market cohort dummies. By
multiplying these cohort dummies with the educational level dummies and adding all these
new variables to the equation, I created a model that allows the parameters a, b„ bZ, and
b3 to vary between cohorts. In other words this new equation makes it possible to estimate
retums on primary, secondary lower, secondary higher and tertiary education, for each
cohort separately. I did not multiply the cohort dummies with the variable for experience
because this one was included as a control variable to prevent the cohort classification
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from picking up experience effects. The parameters were estimated by OLS and are
depicted by the small blocks in Figures 6.1 to 6.4. The patterns of these small blocks
indicate the change in returns for the various levels.
Subsequently a series of models is estimated to describe the change in parameter
estimations by curvilinear or linear trends, or the absence of change by constants. If more
parsimonious models, that is models that restrict the change in parameters to (curvi)linear

trends or even constants, describe the relations in the data as well as the unrestricted
model, these take precedence for reasons of simplicity. By comparing statistics of different
models, tests show whether the data allow for particular restrictions. In Table 6.2 the
results of this series of analyses is reported. Model 1, in which all parameters are allowed
to vary freely (F) over all cohorts requires 41 parameters to be estimated and has a sum
of squared error of about 19277. In model 2 the 9 labor market cohort dummies are

substituted by 2 variables that allow the parameter for the intercept [o follow a parabolic
trend (CL). In models 3, 4 and 5 the other parameters are treated similarly. In model 6
all parameters a, b„ bZ and b3 are allowed to vary in a curvilinear way simultaneously.
The tests on differences of models 2, 3, 4, 5, and 6 with model 1 in the right part of the

table show that the hypothesis that there has been nothing more than curvilinear change
in the parameters cannot be rejected. So, I accept the hypothesis that change is curvilinear
rather than free between cohorts. That is, although model 1 in which all parameters vary
freely, fits the data better, it dces not counterweight the simplicity that is obtained using
more restrictive change pattenns. Notice however that fitting the parameter of the dummy
for secondary higher credentials into a curvilinear pattern is the most problematic. A
further step is taken in order to fmd out whether the change in parameters can be assumed
to be linear (L) rather than curvilinear (CL). Precisely the same procedure is followed by
substituting each couple of curvilinear change parameters for one linear change parameter,
for a, b~, bZ and b3 separately as well as jointly, in models 7, 8, 9, 10 and 11
respectively. The test in the right part of the table shows that although each separate
curvilinear change pattern may be substituted for a linear one, this does not hold for all
together. The test on the difference between models 11 and 6 states that the hypothesis
that all parameters only change in a linear way over cohorts must be rejected. Again the
U-statistics show that in particular the change in returns on secondary higher education
follows a more complez pattern. Therefore I tunned back to model 6 and subsequently
substituted curvilinear into linear change patterns in order of the lowest U-value: the
parameter for the intercept (U - 0.29), followed by tertiary (U - 0.76), secondary lower
(U - 2.53) and secondary higher education (U - 2.93). In the already estimated model
7 the change parameter for the intercept was assumed to be linear, and the difference test
hPtwe~n mruiPlc F anri 7 riiri nnt rPixt thic hvnnthPCic. With mnclPl 7 ac a ctarfino n~int---.. - ~-- ~r -- -.~-----a r-----~
in addition the change parameter for tertiary education was assumed to be linear rather
than curvilinear in model 12. Again the difference test reveals that this hypothesis cannot
be rejected. Assuming a linear change parameter for secondary lower as in model 13 had
to be rejected according to the difference test between models 13 and 12. So, here the
substitution of curvilinear into linear changes broke off. I concluded with a test on the
question whether the linear change for the intercept and the dummy variable indicating a
tertiary credential could be substituted for no change (C) at all, by estimating models 14
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Table 6.2 Model information: regression analyses of occupational level for men on
their education and labor market experience

model information

model INT SECL SECH TERT aum of number
squared of estimated
error paremeters

1 F F F F 19276.60 41

2 CL F F F 19293.51 34
3 F CL F F 19289.98 34
4 F F CL F 19303.97 34
5 F F F CL 19280.72 34
6 CL CL CL CL 19350.49 l3

7 L CL CL CL 19351.05 12
8 CL L CL CL 19355.47 12
9 CL CL L CL 19356.26 12
]0 CL CL CL L 19351.99 12
I1 L L L L 19392.88 9

12 L CL CL L 19352.53 11
13 L L CL L 19360.39 10

14 C CL CL L 19357.11 10
15 L CL CL C 19364.82 10

F: free
CL: curvilinear
L: linear
C: constant

84



model differencea

comparison between difference F-value U
models: in number of for

parameters a - 0.05

2- 1 7 2.01 1.23
3- 1 7 2.01 0.97
4- 1 7 2.01 1.97
5- I 7 2.01 0.30
6- 1 28 1.48 1.34

7- 6 1 3.84 0.29
8- 6 1 3.84 2.53
9- 6 1 3.84 2.93
10- 6 I 3.84 0.76
11- 6 4 2.37 5.39'

12- 7 l 3.84 0.75
13-12 1 3.84 4.00~
14-12 1 3.84 2.33
15-12 1 3.84 6.26i

where:

U -
(SSEI - SSEJ

is F(], N-2K) distributed.
J{SSFbI(N-2K))

N: number of cases
K: number of estimated parameters in the unrestricted model
J: number of restrictiona (difference between ihe number of estimated parameters in the unrestricted and

restricted model)
SSE: sum of squared errors
u: unrestricted model
r: restricted model

(Judge et al. 1988: 434-435)
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and 15. The difference tests demonstrate that the assumption of a constant intercept over
all cohorts cannot be rejected but the assumption of a constant effect for the tertiary
education should be rejected. This leaves us with model 14 as the most parsimonious way
to describe the parameters and change in parameters in the data.
It might seem a somewhat cumbersome strategy to construct cohorts first and subsequently
estimate linear or curvilinear trends. Leaving out the cohort division and directly using
year of labor market entrance to estimate trends seems more simple. The advantage of the
intermediate step of classifying respondents into cohorts, is to create the opportunity for
a test of whether change follows a trend pattern in the first place. The direct estimation
of trends does not even take possibly irregular patterns into consideration. Of course it
would be a strategy to include a large number of dummies to distinguish effects for every
single year. Here this was not possible, simply because particular years lack respondents
with tertiary education or with only primary education or less. Consequently for these
years some interaction variables would be constants and it would be impossible to estimate
the effects of interest.

Table 6.3 Estimations and statistics of regression model 14

Adjusted R-aquare: 0.33
SSE: 19357.11
SSR: 9418.95
DFE: 9866
DFR: 9
F - 533.41
p - 0.00

parameter estimations, t-values in parenthesea:

intercept - 2.615
(27.69)

labor market experience (ln) - 0.053
( 1.81)

secondary lower - l.257 - 0.096'LIN - 0.0074`CUR
(17.56) (-7.39) (-1.80)

secondary higher - 0.501 t 0.051'LIN - 0.0082'CUR
( 5.59) ( 2.87) (-1.50)

tertiary - 1.267 f 0.047'LIN
(]0.58) ( 2.52)

LIN - 0 for the first labor market cohort, LIN - 1 for the second, and so fonh until LIN - 9 for the tenih
and CUR -(LIN - 5)'(LIN - 5). If both are included they model a curvilinear trend, when only LIN is included
it models a linear trend.

In Table 6.3 parameter estimations and statistics of model 14 are presented. The intercept
and the effect for labor market experience are constant, whereas the parameters for higher
educational levels depend on the labor market cohort the respondent belongs to. This
presentation makes it somewhat difficult to see what the returns on educational levels in
terms of occupational levels are and how they change. For the interpretation I therefore
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depicted the parameter values of model 14 by the lines in Figures 6.1 to 6.4. It appears
that the mean occupational level of the respondents who only finished primary school or
less, is about 2.6 for all labor market cohorts. The additional return on secondary lower
education (Fig. 6.2) is almost 1.2 occupational levels for the first cohort, but this return
rapidly decreases to only about 0.3 occupational level for the last cohort. In other words,
secondary lower education always pays off in higher occupational level, but this additional
retunn tapers off as the cohorts become more recent. The line in Figure 6.3 shows that
the additional returns on secondary higher education first increase from about 0.4 level
to almost 0.8 level and then very slowly start to fall. So, secondary higher education
always pays off in a higher occupational level than lower educational levels. This
additional return even grows until it reaches a peak for those who entered the labor
market between 1966 and 1970, and after that it very slowly tapers off. From the last
figure (6.4) it can be seen that tertiary education in the beginning pays off about 1.3
additional occupational levels which grows continuously to almost 1.7 in the last labor
market cohort.
The parameter estimations for the three educational levels represent the additionalreturns.
The pattern ofchange in these parameters closely fit the predictions of Seidman and Green
discussed in the previous chapter. Remember they assumed the returns on educational
credentials to be a curvilinear function of the proliferation rate as depicted in Figure 5.1.
Table 6.4 shows that the proliferation of credentials from secondary and tertiary education
has increased over labor market cohorts. Since everybody in all cohorts has at least a
primary education or less, the proliferation rate of this level is 100 percent everywhere.
In the first cohort not even half of the respondents have finished lower level secondary
education, whereas in the last cohort this diploma is an almost universal possession. The
proliferation rate of the secondary higher educational diploma increases from about 10 to
over 70 percent. And whereas in the first cohort the tertiary level was confined to a very
small group, this had expanded to over one third in the last cohort. Now it might be
argued that each of the changes in the retums on educational credentials, that is the pattern
of parameter estimations, reflect a part of Seidman's curve. For the returns on tertiary
education, which has the lowest proliferation rate, we find ourselves at the increasing part
somewhere at the beginning of the curve. The change in retunns on secondary higher
education, which has a higher rate of proliferation, shows the top of the curve. And the
returns on secondary lower education, which approximates almost universal proliferation,
fall rapidly as the last part of the curve indicates.
Remember however, Seidman as well as Green assumed the total size of benefits to be
distributed, to be more or less constant. Here this would imply that the distribution of
nccunati[inal leyelc in all r.nhnrtc ic thP camP C~ÍPA~IV rhar ;c nnt thP ~s~A 'rl,o 0

~ '------ -- ---- ------' ---- v ...... ... ..... ..... .....,,... ..... .......'..g.o.

occupational level per labor market cohort in Table 6.1 indicates that there is variation
between cohorts. More interesting perhaps is the change in the distribution of occupational
levels compared to the change in the distribution of educational levels. According to
Huijgen (1990) occupational levels can be roughly classified by the level of education
required. For primary education levels 1 and 2 are most appropriate, for secondary lower
education these are levels 3 and 4, for secondary higher education this is level 5, and for
tertiary education these are levels 6 and 7. In Table 6.5 I present the distribution of these
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Figure 6.1 Additional returns in occupational level on primary education: men
(Y-axis: additional occupational level; X-axis: labor market cohort)
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Figure 6.2 Additional returns in occupational level on secondary lower education: men
(Y-aris: additional occupational level; X-axis: labor market cohortJ
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Figure 6..3 Additional returns in occupational level on secondary higher education: men
(Y-axis: additional occupational level; X-axis: labor market cohort)
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Figure 6.4 Additional returns in occupational level on tertiary education: men
(Y-axis: additional occupational level; X-axis: labor market cohort)

1.5

0.5

0
31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80

89



Table 6.4 Credential proliferation: men

rate of proliferation of credentials in percentages
obtained from Table 6.1

labor market primary secondary aecondary [ertiary
cohort lower higher

1931-35 100 4b.4 10.4 l.5
1936-40 100 61.7 22.7 5.6
1941-45 100 68.9 35.8 11.6
1946-50 100 72.5 39.1 13.3
1951-55 100 76.4 44.2 18.8
1956-60 100 80.7 44.1 17.1
1961-65 100 90.4 53.2 19.2
1966-70 100 91.9 62.2 26.5
1971-75 100 95.7 68.2 32.7
1976-80 100 97.2 73.8 36.0

Table 6.5 Distribution of occupational levels: men

occupationallevels: percentages

labor market levels levels level levels
cohott I and 2 3 and 4 S 6 and 7

1931-35 31.8 32.8 23.4 11.9
1936-40 32.6 31.4 18.0 I8.0
1941-45 31.4 29.6 18.8 20.2
1946-50 25.5 32.1 20.5 22.0
1951-55 24.3 31.7 17.6 26.4
1956-60 26.5 33.5 17.5 22.5
1961-65 21.4 35.5 18.9 24.1
1966-70 20.9 38.8 15.2 25.0
1971-75 19.6 39.2 15.2 26.0
1976-80 20.9 37.0 18.4 24.2
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collapsed occupational levels per labor market cohort. The cross-cohort variation in these
percentages is considerably lower than the cross-cohort variation in the percentages of
educational levels from Table 6.1. This leads me to conclude that predictions on the
change in returns on credentials, as formulated by Seidman (1984) and Green (1980), are
probably correct as long as the shift in retums is more or less negligible to the shift in
educational levels.
A fascinating question is at which rate of proliferation the additional returns on credentials
reach their maximum. It must be emphasized that the location of this turning point
probably depends on the type of retunn or benefit. What is found here dces not necessarily
hold for other benefits as for example prestige or income. Moreover, it might even vary
between credentials. The top in the additional returns on secondary higher education in
the eighth cohort corresponds to a proliferation percentage of about 60. The proliferation
of the tertiary diploma has not reached this rate in any of the cohorts. Also the
proliferation rate of the secondary lower education diploma has passed this percentage for
all cohorts except the first. Together these findings allow for the statement that an
additional credential always pays off in additional occupational level, and that this
additiona! pay off is probably at its top when approximately six out of every ten new labor
market entrants possess this credential.
As mentioned in the previous chapter, besides additional returns, which indicate the
difference in occupational levels between two subsequent educational levels, total returns
should be considered, which indicate the eventual occupational level tha[ is obtained after
fmishing school. The construction of our educational level measurement allows for a
simple computation of these total returns: summing up the additional returns. In Figure
6.5 I stacked the additional returns per labor market cohort, which reveals some
interesting patterns. The average total occupational level for secondary lower education
falls from about 3.8 to 2.8. The decrease in [his total return is equal to the decrease in
additional returns on this level since the average occupational level for those with only
primary education or less is constant (about 2.6) over all cohorts. The average level for
secondary higher education in first instance is more or less stable, because the increase
in additional returns on this level compensates the decrease in the additional returns on
the secondary lower level. After the fifth cohort however, the additional growth tapers off
and eventually starts to drop so it cannot counterbalance the increasing fall of the level
below. Consequently the eventual average occupational level decreases to 3.6 in the most
recent cohort. The change in the total return on a tertiary diploma also is driven by two
forces. The sum of the continuously increasing additional returns and the initially stable
and later on decreasing total returns on educational credentials at lower levels, results in
~ mrvÍarata inrranca iin tn tha Ffth rnhnrt fnllnwPii }~v a rlarraaca Fvvnh~„allv rpennn.lPntcr ~ . ~ r...-~.,-.,..

with a tertiary education in the first and last labor market cohort have about the same
average occupational level (5.3).
These findings indicate that the credential inflation Huijgen (1989) establishes, can go
perfectly well with an increase in additional returns on specific credentials. If returns on
lower level credentials decline at a faster rate than returns on higher level credentials
increase, total returns on these higher levels decline as well, albeit at a slower rate. This
analysis therefore shows that apparently contradicting statements on changes in pay offs
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Figure 6. S Total returns in occupational level for all educational categories: men
(Y-axis: total occupational level; X-axis: labor market cohort)
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Figure 6.6 Total returns in occupational level for all educational categories: women
(Y-axis: total occupational level; X-axis: labor market cohort)
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on school careers in fact are neat amplifications of each other. As long as total and
additional returns are not mixed up, previous research dces not necessarily show opposing
findings. One thing however, is not in line with what might be expected. Olneck and Kim
(1989) argued that because those who had not completed high school became increasingly
unpopular, differences in income between them and those who had fmished high school,
enlarged. Translating this finding to the analysis conducted here, one might expect that
the difference in occupational level between those with primary education or less and
those with secondary lower education, would have become bigger. More specifically, the
eventual occupational level for those with the lowest educational qualifications should have
declined, even more rapidly than the additional level for those with secondary lower
education. This clearly is not the case. The eventual average returns for respondents who
at most finished elementary education is the same for all cohorts, and the gap with the
nezt higher level even subtracts as proliferation of post-primary levels continues. There
is only one explanation for this finding. The liability for not having obtained a credential
from secondary or tertiary education must have touched its ceiling before the start of the
time period that is included in the analysis. In other words, negative effects of belonging
to the lowest educated part of the population, do not vary between cohorts, simply because
this particular group already has reached its bottom.
I want to conclude this presentation of findings with two additional remarks on the
magnitude of the estimations. First, the dummy construction has proved to be a
worthwhile procedure since the size of returns on credentials appear to vary considerably
between educational levels. If we take for ezample the first cohort, it appears that 3 or
4 years in secondary lower education returns 3 times as much in additional occupational
level (1.14) as the subsequent 3 or 4 years in secondary higher education (0.36) and about
the same as the 5 or 6 years in tertiary education (1.27). Secondly, the parameter
estimation of 0.053 for the effect of the natural logarithm of labor market experience
indicates that it takes a long time for ezperience to pay off. The first 25 years it yields an
average increase of 0.17 occupational level ([ln 25 - ln 1] ~` 0.053 - 0.17), the next 23
years this will only be 0.03 level eztra ([ln 48 - ln 25] ~ 0.053 - 0.03).

6.4.2 Women

The analysis for women is more complicated. As indicated in Section 6.3 selectivity
problems block a straightforward analysis as is reported for men in the previous
subsection. First it dces not seem reasonable to only take employed women into account,
secondly the use of the last iob as an indicator for the current iob cannot be iustified. A
tempting altemative would be the classification of the category 'housewife' into the scale
of occupational levels. Still, this probably raises other problems that are at least as big as
the one to be solved. Fortunately, econometric literature provides similar selectivity
problems that are statistically encountered. The use of these adjusted estimation
procedures might be a strategy for obtaining information on the relationship between
credentials and occupational level for women too.
Heckman (1979) presents a similar problem. He wants to assess the effect of a number
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of independent variables on the income of women. Those who do not work by definition
have no income. Estimation of an income equation for only working women probably
influences parameter estimations. Moreover, chances of employment are related positively
to the expected income. For example, more highly educated women tend to have higher
income and they have a greater chance of being employed. Heckman offers a solution for
these selection problems by first determining the chance for a respondent to work or not,
and secondly using this information in the income equation. Consequently, in the income
equation he is able to control for the chances of employment. In Appendix 6.2
'Heckman's two step method' is discussed in more detail and it is shown how this
procedure can be applied using a standard computational programs, for example SPSSX.
Here I will confine myself to a short explanation. The idea behind this two step method
is that we assume all women have an occupational level, but that it cannot be observed
for part of the sample because they do not have a job. The chances for a woman to work
are probably related to characteristics that also partly determine her occupational level,
if she works. The chances for women to be employed are estimated with a'selection
equation'. This equation has a dependent variable with two categories (working or not
working) and is estimated using a probit regression model (see e.g. Judge et al. 1988).
The expected values of this equation are transformed into a ratio that is a monotonously
decreasing function of the chances of being employed. Next, only working women are
used for the estimation of the 'outcome equation' that, in this case, relates occupational
levels to finished levels of education. By adding the ratio obtained from the selection
equation as an independent variable to the outcome equation, the effects of credentials,
labor market cohort and experience are consistently estimated. Unfortunately, the enor
structure of this outcome equation dces not satisfy the usual assumptions, so additional
computations are necessary to obtain reliable standard errors.
For the analyses the same variables were used for women as for men. In Subsection 6.3.2
where the measurement of the variables was discussed, I indicated that the construction
of the indicator of labor market experience would be less appropriate for women. Using
the Heckman procedure, this problem is largely solved. Since only information from
working women is used to estimate effects of labor market experience on occupational
level, a bias in this effect cannot be caused by the outflow of women from the labor
market into family life when they marry or have their first child. A bias that might still
remain, would be caused by women who pick up their job career after they spend an
unknown number of years caring for their children. However, the proportion of 're-
entering women' is quite low, so this will probably not result in huge aberrations27.
In Table 6.6 averages and distributions for women are presented. From the table it
follows that women with higher educational levels are clearly overrepresented in the
working subpopulation. Furthermore the labor market experience of working women
decreases as the labor market cohorts grow younger, similar to the pattern for men. The

For example the Ministry of Social Affairs end Employment reporta for 1984 ihat 4948 women started a
job in government aervice (Miniaterie van Sociale Zaken en Werkgelegenheid 1986: Appendix Vn. More
than 87 percent of them are younger than 35. This indicates that re-entering women, who are probably older
than 34, only form a minor part of the population of new labor market entrants, alihough there might be
some variation with reapect to educational level and cohort.
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Table 6.6 Descriptive statistics per labor market cohort: women

educational level: absolute figures and percentages for all women

labor market primary secondary secondary tertiary total
cohort lower higher

1931-35 382 75.3 106 20.9 17 3.4 2 0.4 S07 100
1936-40 468 62.4 212 28.3 60 8.0 10 1.3 7S0 100
1941-45 411 48.1 279 32.7 132 I5.5 32 3.7 854 100
1946-50 333 37.2 363 40.6 140 IS.7 S8 6.S 894 ]00
1951-55 311 30.8 442 43.8 177 17.5 79 7.8 1009 100
1956-60 344 27.2 591 46.8 234 18.5 94 7.4 1263 100
1961-65 244 16.7 737 50.5 351 24.1 126 8.6 1458 100
1966-70 167 12.3 S33 39.4 439 32.5 213 15.8 1352 100
1971-75 130 10.2 478 37.6 451 35.5 211 16.6 1270 100
1976-80 49 4.7 268 25.8 454 43.8 266 25.7 1037 100

total 2839 4009 2455 ]09l 10394

educational level: absolu[e figures and percentages for working women

labor market primary secondary secondary tertiary total
cohort lower higher

1931-35 27 50.0 19 35.2 6 11.1 2 3.7 S4 100
1936-40 58 54.7 34 32.1 11 10.4 3 2.8 106 100
1941-45 73 41.0 57 32.0 39 21.9 9 S.1 l78 100
1946-50 65 30.4 90 42.1 39 18.2 20 9.3 214 100
1951-55 65 22.0 123 41.7 65 22.0 42 14.2 29S 100
1956-60 87 21.4 170 41.9 97 23.9 S2 12.8 406 100
1961-65 64 12.5 222 43.3 152 29.6 7S 14.6 Sl3 100
1966-70 47 8.8 184 34.6 181 34.1 119 22.4 S31 100
1971-75 36 6.3 204 35.8 214 37.6 11S 20.2 569 100
1976-80 13 2.2 138 23.8 274 47.3 lS4 26.6 579 100

total 53S 1241 1078 S91

years of labor market experience and occupational level: means

labor market labor market occupational
cohon experience Ievel

1931-35 41.94 3.59
1936-40 40.40 3.04
1941-45 36.29 3.24
1945-SO 32.95 3.26
19S1-SS 28.04 3.47
1956-60 22.25 3.32
1961-65 18.23 3.69
1966-70 12.97 3.81
1971-75 8.65 3.72
1976-80 5.60 3.87

3445
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average occupational level shows a rather irregular pattern, although there seems to be a
trend toward higher levels.
In the first step of the Heckman procedure the selection equation is estimated. The
purpose of this step is to obtain probabilities of ecnployment for each woman, regardless
whether she actually works or not. The probability of a woman working is estimated using
her educational level and age. Previous research shows that these and the presence of
young children are the important characteristics for predicting participation behavior (Mol,
Van Ours and Theeuwes 1988: 58). Unfortunately, the presence of children is not
available in the sample, and its contribution will probably be reflected in the effects for
age and educational level. The educational level is not indicated by the dummy
classification I use to estimate retunns on credentials, but by years of education. To allow
possible non-linear effects from education, the square of years of education was added as
well. Furthermore age and its square were included in the equation~. This equation was
estimated using a probit regression routine. In Table 6.7 findings from the probit analysis
of employment probabilities are reported. The combination of linear and quadratic
parameter estimations reveals that the chances of employment grow with a woman's
educational level and this growth even increases slightly as the years of education grow.
On the other hand the probability of employment decreases with age although this
decrease becomes less pronounced as age further increases. These findings confirm what
would be expected. Older women on average participate less in the labor market whereas
more highly educated women on average participate more. With these parameter
estimations, for each woman a sort of 'participation probability' can be obtained, simply
by taking the predicted values. This new variable predicts the probability for a woman to
be employed, based on her educational level and age.

Table 6. 7 Probit analysisfor selection equation
Working or not working for women regressed on their educational level and
their age

pearson's chi-square: 10393.01
p - 0.49
number of cases: 10394

parameter estimations (ratio of estimations by their standard errors in parentheses)

intercept -0.42574 ( 70.54)
years of education 0.09007 ( 22.33)
years of education squared -0.00266 ( -2.54)
age -0.02117 (-18.41)
age squared -0.00020 ( -0.22)

~ To avoid multicollinearity I subtracted, before squaring years of educa[ion and age, the midpoint of the
range ofboth variables, I 1 and 40 years reapectively.
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In the second step of the Heckman procedure only employed women are used. The
predicted values from the selection equation for these women are transformed into the

inverse of Mill's ratio, called 'Heckman's lambda'. This new variable is a monotonously

decreasing function of the predicted probability for a woman to work, and is added to the
outcome equation that relates the asset of educational credentials to one's occupational
level. For men I estimated a large number of models, in order to find out in which way

the data could be described as simply as possible without violating its complexity. A
similar procedure for women cannot be followed, for the following reasons. First, the

outcome equation is estimated using OLS. Since the standard error of this equation is not

reliable for inferential purposes, for the error structure is heteroscedastic, I use the
formula Heckman (1979: 157) presents to compute an estimate of the true error variance.
This true error variance in turn is used to estimate standard enors for each observation,

and these are used as weights in a WLS-estimation. These weights are negatively related

to the chances of employment. So, this WLS-estimation has an interesting interpretation
as Heckman explains elsewhere: 'unlikety observations (those with a low probability of
sample inclusion) receive greater weight than likely observations' (1976: 480). That is,

women who are actually employed, but have a low chance of being employed given their

age and educational level, are weighted more heavily in the estimation procedure.
Now, because the standard error of the OLS-estimation is not reliable for inferential

purposes, the difference tests between models as were camed out for men cannot be used

for women. The standard errors of the WLS-estimation are reliable, however the
weighting of observations results in unequal dependent variables, so these models neither
can be statistically compared. Consequently, for women I cannot estimate a series of
models and decide on comparative tests which cohort effects should be included.
Therefore I estimate only two models for women, comparable to models 6 and 11 for
men: the first model containing curvilinear interaction terms for the intercept and the three
educational dummies and the second model with equivalent linear interaction terms. Next

I will use the t-values from the WLS-estimation to consider which variables and

interactions have a substantial effect.
The findings from the estimations of both outcome equations are presented in table 6.8.
Besides the WLS-estimations from the second step of Heckman's procedure, OLS-
estimations without the first step of the Heckman procedure are presented in order to give
an indication of the difference between both approaches. First by comparing the OLS and
WLS~stimates it appears that without controlling for the selection effect, the direct
returns on secondary lower, secondary higher and tertiary education, are being
overestimated. That is, differences in occupational levels that are ascribed to differences
in ~redentials hv the Oi.S-estimations. must nartlv be ascribed to differences in
probabilities of being employed. In addition, the effect for labor market experience turns
into a positive significant effect after applying WLS. The negative parameter value for

Heckman's lambda indicates that the higher the probability of being employed, the higher
the occupational level. This is exactly in line with my expectations. Within the population
of workíng women Heckman's lambda ranges from 0.56 to 1.61. The difference between
women with the highest and lowest probabilities of employment, is about 2.3 occupational
levels ([1.61 - 0.56] ~` 2.18 - 2.29) in the model with curvilinear interactions and about
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1.9 occupational levels ([1.61 - 0.56] ~` 1.78 - 1.87) in the model with only linear
interactions.
Applying a significance level of 5 percent implies that parameter estimations that have t-
values lower than 2 and higher than -2, are considered zero. Consequently, the t-values
from the curvilinear interactions indicate that, except for the intercept, these are all zero.
In the second model this pattern is confirmed by again insignificant linear interactions for
the dummy variables for secondary lower, secondary higher and tertiary education.
Therefore, I will use the estimations from this model for further interpretation. Because
the additional returns on all post-primary levels are constants, no figures comparable to
6.1 to 6.4 are included. Next to most interactions, the additional return on secondary
lower education is zero as well. For women, secondary lower education adds nothing to
one's occupational level above primary education. The additional pay off only starts with
credentials from secondary higher education and tertiary education. Both credentials add
about 0.9 occupational level. The parameter estimation for the interaction between the
intercept and the linear cohort classification is -0.15. This suggests that for every
subsequent cohort the intercept decreases 0.15 occupational level: a difference of 1.35
level between the first and tenth cohort. The estimation for labor market experience
indicates that for women the first 25 years add between 0.3 and 0.4 occupational level ([In
25 - ln 1] ~` 0.11 - 0.35) and the subsequent 23 years contribute not even one tenth extra
level to this ([ln 48 - ln 25] ~ 0.11 - 0.07).
The fmdings from the analysis of additional returns on credentials for women sharply
contrast with the findings obtained for men. First, for men each additional educational
level results in additional returns. For women, only the two highest levels result in higher
average occupational levels. Next, these additional returns for men change over the labor
market cohorts, whereas for women the additional returns remain constant. Furthermore,
in contrast to the stable average occupational level for men with only primary education,
a decreasing trend for comparable women was found. So, the confirmation of the
predictions of Seidman (1984) and Green (1980) I reported for men in the last subsection,
is not repeated here for women. I will return to this problem after the discussion of
women's total returns.
The total returns for women show a decreasing trend at all levels (see Figure 6.6). The
intercept estimate of 5.23 from Table 6.8 indicates the average total return for women
with only primary education if all other independent variables are zero. Since the value
for Heckman's lambda varies between 0.56 and 1.61, the predicted values for these
women are always lower than this rather high value of 5.23. In order to present a more
realistic picture I assumed the overall average for Heckman's lambda of 0.96 for all
women. Since the value for Heckman's lambda varies over cohorts and educational levels,
Figure 6.6 does not present the real average predicted values per labor market cohort~.
But these predicted values are not of primary interest here. Instead the changes in
additional and total returns, all things being equal, are the focus of our attention. The
intercept value starts at about 3.5 (5.23 -[1.78 ~ 0.96] - 3.52) in the first cohort, and

~ In that case also the values for labor market experience should be brought in, which was not done for men
either.
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Table 6.8 OLS-estimations and WLS-estimations for the outcome equation
Functional level of working women regressed on their educational level,
labor market e~rperience and labor market cohort

parameter estimations (t-values in parentheses): curvilinear interactions

WIS (second step OI,S (wi[hout the
from Heckman's first atep of
two step procedure) Heckman's procedure)

R-square adjusted 0.36 0.37
F-test 147.08 167.65
p 0.00 0.00

intercept 5.48 ( 8.85) 2.71 (13.22)
secondary lower 0.08 ( 0.43) 0.50 ( 3.14)
secondary higher 0.72 ( 3.62) 1.05 ( 5.29)
tettiary 1.30 ( 3.76) 1.79 ( 5.48)
intercept'Iin -0.16 (-4.96) -0.06 ( 2.36)
secondary lower~lin 0.02 ( 0.67) 0.03 ( 0.89)
secondary higher'lin 0.00 ( 0.00) 0.00 ( 0.10)
teRiary'lin -0.06 (-0.88) -0.09 (-1.30)
intercept'cur 0.03 ( 2.94) 0.02 ( 1.62)
secondarylower'cur -0.02 (-1.70) -0.02 (-1.62)
secondary higher'cur -0.01 (-1.20) 0.00 ( 0.10)
tertiary~cur 0.03 ( 1.95) 0.03 ( 2.15)
In(labor market experience) 0.18 ( 3.15) -0.01 (-0.25)
heckman's lambda -2.18 (-4.78)

parameter estimatione (t-values in parenUteses): linear interactions

WIS (second step OLS (without the
from Heckman's first step of
two step procedure) Heckman's procedure)

R-square adjusted 0.36 0.37
F-test 215.69 250.22
p 0.00 0.00

intercept 5.23 ( 8.05) 2.71 (14.85)
secondary lower 0.03 ( 0.16) 0.47 ( 3.06)
secondary higher 0.88 ( 4.97) 1.18 ( 7.05)
tertiary 0.94 ( 3.58) 1.33 ( 5.55)
intercept'lin -0.15 (-4.48) -0.06 ( 2.16)
secondary lower~lin 0.03 ( 1.02) 0.01 ( 0.52)
secondary higher`lin -0.02 (-1.24) -0.03 (-1.32)
tertiary'Iin 0.05 ( 1.48) 0.04 ( 1.05)
ln(labor market experience) 0.1 l( 2.26) -0.01 (-0.39)
heckman's lambda -1.78 (-4.26)

lin - 0 for the first labor market cohoR, lin - 1 for the second, and so forth until lin - 9 for the tenih and
cur -(lin - 5)w(lin - 5). If both are included they model a curvilinear trend, when only lin is included it models
a linear trend.
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Table 6.9 Credential proliferation: working women

rate of proliferation of credentials in percentages
obtained from Table 6.6

labor market primary secondary aecondary tertiary
cohort lower higher

1931-35 100 50.0 14.8 3.7
1936-40 100 43.3 13.2 2.8
1941-45 100 59.0 27.0 5.1
1946-50 100 69.6 27.5 9.3
1951-55 100 77.9 36.2 14.2
1956-60 100 78.6 36.7 12.8
1961-65 100 87.5 44.2 14.6
1966-70 100 91.1 56.5 22.4
1971-75 100 93.6 57.8 20.2
1976-80 100 97.7 73.9 26.6

Table 6.10 Distribution of occupational levels: women

occupational levels: percentages

labor market levels levela level levels
cohort 1 and 2 3 and 4 5 6 and 7

1931-35 31.5 38.9 16.7 13.0
1936-40 50.0 24.5 13.2 12.3
1941-45 38.2 37.1 14.6 10.1
1946-50 37.4 37.0 13.6 12.1
1951-55 36.9 31.2 13.9 18.0
1956-60 35.2 40.0 13.1 11.8
1961-65 28.1 39.2 16.2 16.6
1966-70 25.2 40.3 16.2 18.3
1971-75 24.8 43.6 17.2 14.4
1976-80 21.2 43.9 16.8 18.1
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declines to about 2.2 in the last cohort. So, for women with secondary lower education
or less, the average occupational level declines from 3.5 to 2.2 occupational levels.
Women with secondary higher education start and end almost 0.9 occupational level
higher, from 4.4 to 3.1. Women with a tertiary educational diploma start and end about
another additional 0.9 level higher, from 5.3 to about 4. Clearly, the total returns on
secondary lower, secondary higher and tertiary education are being dragged along in the
downfall of returns on primary education.
Two kinds of explanations can be formulated on the relatively stable findings in changes
in additional retutns for women, which so sharply contrast the findings for men that neatly
confirm Seidman's (1984) predictions. First, women might not satisfy all the assumptions
Seidman (1984) and Green (1980) stated. Remember both assumed the total size of the
benefits or retums to be more or less fixed, and for men indeed the shift in occupational
levels strongly fell behind the shift in educational level. If these two shifts for women
would diverge less, this might explain the stable pattems in educational returns. In Table
6.10 the distribution over occupational levels for women is presented. Comparison of the
cross-cohort variation for these occupational levels with the cross-cohort variation in
educational levels from Table 6.6, reveals that also for women the shift in educational
levels has been much larger than the shift in occupational levels. Hence, the stable
pattems for women cannot be ascribed to converging shifts in educational and
occupational levels.
Next, there are possible ezplanations that cannot be verified within the model here. The
measure for the probability of employment, Heckman's lambda, is based on comparison

between women with different educational levels and ages. This measure thus is based on
individual differences. If now the employment probability for all women changes, this is

not reflected in the values for Heckman's lambda, but it might disturb the pattetn of
retums on credentials~. A change in overall employment probabilities might be caused
by for example the increasing supply of part-time jobs (e.g. Mol, Van Ours and Theeuwes
1988: 61) or increasing supply generated by employers in order to press wages (Brouns
and Schokker 1990: 89). So, if women form a pool of potential workers that flood in if
the labor market offers enough opportunities and withdraw or are sent back when jobs
become scarce, that is the family performs the same warehouse function for women as the
educational system does for young people (see Section 3.3), returns on education for

women might be less related to proliferation of credentials. Other labor market
characteristics of women, for ezample the concentration in worse segments of the labor
market, with lower wages and less promotion possibilities, and the large number of
flexible contracts, part-time jobs and home-work, make the rather simple model Seidman
onii (:raan nrnnnca nrnhfll~lv lPee annlirohlP..-... ,....-.. r...i.~...., r-~~-~-~ --~~ -rr-------.
To conclude, I would argue that the model of Seidman and Green requires an additional

Of course the respondent's labor market cohort can easily be included as an independent variable in the
selection equation. However, using the predicted values from this selection equation in the outcome equation
cauaes estimation pmblems. Still, a linear and quadratic term for labor market cohoR added to the selection
equation as in Table 6.7, show an independent effect of labor market cohoti. The parameter estimations for
ihese two variables indicate an increase in the probability of being employed as ihe labor market cohons
grow younger.
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assumption. Their predictions on the relationship between proliferation and returns are
valid as long as everybody is forced, or given the opportunity, to compete for returns or
benefits. If this competition is restricted to a part of the population or if a part voluntarily
renounces competition for alternatives, the pattern of returns might follow unpredictable
directions.

6.5 Conclusion

In this chapter analyses were performed to estimate returns in occupational levels on four
categories of educational credentials. First it is shown that additional credentials almost
always pay off in terms off obtained occupational levels. As such this finding is not very
spectacular and is in line with what is expected. What is more interesting is that under
particular conditions these additional returns depend on the proliferation of credentials.
These conditions are fulfilled for men. As the proliferation rate grows, the returns grow
as well until an inflation point is reached, after which continuing proliferation goes along
with decreasing additional returns. This tunning point in the extra pay off coincides with
a proliferation percentage of about 60. It should be stressed that a generalization of the
location of this turning point for returns other than the occupational level, seems
dangerous. Empirical analyses might give more reliable answers to that. Still the findings
permit the conclusion that the individual investment in additional levels of education
always pay off in the occupational level one is able to obtain. Moreover, the additional
pay off is at its extreme when the particular educational level is successfully completed
by about 60 percent of the population one competes with. Changes in total retums on
credentials are conditional to the rate of increase or decrease of the additional returns.
Here it is shown that although additional returns on secondary higher education and
tertiary education increase almost continuously, the total returns already start to fall after
the fifth cohort. This decline in total returns on these credentials must be ascribed to the
rapid fall in retums on the secondary lower level.
In all probability the conditions are not met for women. Therefore the additional returns
remain remarkably stable except for the lowest educated part. T'hese watch their pay off
decrease as they enter the labor market at a later point in time, and are pulling down the
total retums of more highly educated women. Since the analyses do not allow for a
precise reconstruction of how these different findings for women might be explained, it
does not seem sensible to make conclusive statements about gender-specific returns on
credentials.
At three points the analysis for men contributed to previous research and the
understanding of relations between aggregated dispersion of diplomas and individual
returns. First, it has empirically proved the predíction by Seidman (1984) and Green
(1980) on the pattern of change in the additional returns if credentials are being
proliferated. Although neither author makes a distinction in total and additional returns it
is clear that the findings as presented in the previous section are consistent with their
arguments on how the supply of a more highly educated labor force influences individual
returns on school careers in the labor market. Secondly, it confirms findings from the
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Huijgen studies, in which the average occupational level for different categories of
educated workers was found to fall in the course of tíme. For those who entered the labor
market after 1955, eventual occupational levels lower for every educational category as
time passes. And thirdly, what is even more important, the analysis shows that these
findings that confirm both Seidman and Green on the one hand and Huijgen on the other,
do not contradict each other. Total returns might follow a very deviating trend from
additional retunns. A preliminary conclusion from the analysis for women is that the
predictions from Seidman and Green will only be proved as long as not too many persons
are ezcluded from the competition for returns, or withdraw voluntarily from this
battlefield.
The distinction in additional and total returns on credentials might seem a strategy that
only leads to confusion, for people are probably only interested in what level they
ultimately might achieve, not bothering about how this is composed of various levels.
Focussing on only total returns in that case would do. Still, for those interested in the
process itself rather than the outcomes, the distinction provides more insight into the
paradoxical processes that take place. The most striking illustration of this are the male
respondents with the highest educational level, vocational colleges or university. To
achieve the highest level, the level that pays off most, one cannot avoid first taking the
lower hurdles. That is, secondary lower and secondary higher education must be
completed before enrollment is allowed in the tertiary level, simply because of the
structure of the educational system. Therefore persons that strive for the highest levels do
not only dig their own grave by obtaining lower level occupations compared to their
predecessors, they also make i[ worse for their less talented or less fortunate competitors.
These have to settle for occupations at even lower levels. This enormous spread of
diplomas from secondary education results in rapid inflation of these pieces of paper in
the labor market. In the end they only might be useful as entrance tickets to even higher
levels of education.
The analyses clearly show how within an educational system that puts no drag on its
absorption of students and pupils, strategies that are individually very reasonable result
in collective outcomes that undermine the individual outcomes that were hoped for.
Everybody tries to gain the best relative position possible in the educational distribution
with respect to their talents and opportunities. For each separate individual this is probably
the most effective strategy that can be followed. Ifhowever everybody starts to follow this
strategy, and consequently the labor market is not able to absorb these new entrants at the
occupational levels they apply for, individual expectations are lowered.
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Chapter 7 Conclusion and discussion

7.1 Summarized f:ndings

In the previous chapters expansion of Dutch secondary and tertiary education was studied
with respect to its societal causes and effects on the achievement in occupational levels.
The analyses bear a strongly empirical character. T'he tenability of explanations for
educational expansion and the reality of intended or unintended consequences are being
studied.
The fact that enrollments in secondary and tertiary education have increased over the last
three or four decades, is irrefutably proved. Not only a larger proportion of young people
receives a post-primary education, there is also a shift towards higher levels. Literature
provides an enormous supply of possible explanations for this process. Partially these are
typically suitable for the understanding of primary educational expansion, in particular
where such concepts as industrialization, modernization or the emergence of nation-states
clearly refer to the nineteenth century. Other explanations are included as much as
possible in the analyses that were conducted.

According to the nature of the developments they where classified into three clusters of
explanations: changes in the labor market, in families and within the educational system.
From the labor market cluster it appears that only changes in the demand for labor, and
not in the qualification level of this demand, lead to changes in educational enrollments.
In times of unemployment when the demand for labor decreases, and thus the most serious
alternative for sitting at school desks is cut off, enrollment increases. However, if the
demand for more highly skilled employees and workers increases, pupils and students do
not seem inclined to tune their school careers to the changing qualifications. Probably
directly observable consequences from labor market developments, such as
unemployment, that are widely discussed in various media and receive great attention,
interfere to a larger extent in the perception of pupils' and students' future expectations,
than consequences which are more elusive and take a less prominent position on the
political agenda.
From the cluster of developments in families it appears that the improvement in the
economic resources is more important for the overall rise in enrollments, than the

.,. ..~ono,.....,i ~r-i,,, ~.. -~
11M11prv1Vlllell. llf 111LV11WlYpl rVJVIirVW. lllli 1114rcaJlll~ 0.VG10.~G lllliVI1IG llaíl VYCillCiu u~

universities and vocational colleges to students whose school career in earlier days would
have ended after secondary education because of the nanow financial opportunities of
their parents. Clearly the fact that fmancial restrictions for enrollment in higher education
fell off, has contributed more to increasing enrollments than the weakening of restraints
caused by the educational luggage of parents in the same period. For all pupils and
students together apparently the education of the parents is not essential for the absolute
level of the educational career, although micro level research shows beyond any doubt that
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it is essential for the allocation of pupils and students to various educationai levels.
The educational system itself has contributed to its expansion in diverse ways. Not only
the prolongation of compulsory school age forced pupils to extend the duration of their
school stay, but also the introduction of a better tuning of levels and types to each other
within the secondary part by the Mammoth Law in 1968, provided opportunities for
numerous pupils and students to enroll in secondary general education and vocational
colleges. Furthermore a part of the expansion of the upper two levels is a direct result of
the increasing enrollment in preparatory levels. That is, if the inflow at lower levels
within the system swells, this wave emerges after a number of years at subsequent levels.
Next, the expansion of enrollment in tertiary education pushes new entrants into the
highest level. Clearly, competition for the best relative positions encourages new students
enrolling in tertiary education to strive for the highest credentials the Dutch system has
to offer, i.e. a university degree.

The successful completion of an educational level in general is rewarded with a diploma.
Rising enrollments have led to increasing numbers of graduates and thus a spread of
secondary and tertiary educational credentials within the population. In the labor market
these credentials fulfill an allocation function. One's educational level, as recorded in one
or more diplomas, is an important selection criterion for the allocation of occupations.
The most desirable occupations are generally preserved for those offering the most
valuable educational credentials. The second part of this study shows that the rapid
proliferation of credentials cannot be detached from its individuals returns or pay off. Two
types of returns or pay offs can be distinguished. First the additional returns, which
indicate how much a credential at a particular level adds to the returns from a credential
at a previous level. Secondly, the total returns which indicate the ultimate pay off per
educational credential and which is composed of the sum of additional credentials. For
those who entered the labor market between 1930 and 1980 it appears that additional and
total returns are related to the rate of proliferation of credentials. For men the additional
returns on secondary and tertiary educational credentials grow until the proliferation rate
amounts to about 60 percent, and decline if this rate further increases. For women the
additional returns in occupational level on secondary and tertiary educational credentials
remain remarkably stable, probably caused by the fact that women are not always given
the opportunity to compete for these returns, or they voluntarily renounce this competition
for other options. This uncertainty in the model of female returns on education has led me
to conclude that valid statements about relations between returns on credentials and
proliferation of credentials, are better founded on the male part. The changes in total
retums for men show that the occupational level for those entering the labor market after
about the mid-fifties is declining for all secondary and tertiary levels. For men with
secondary higher education and tertiary education the total average occupational level
displays a constant or even increasing trend for those who entered the labor market before
1950. The results are compatible with other research fmdings that indicate how the
educational level of the labor force has expanded much faster than its occupational level,
causing credential-inflation on a substantive scale for school leavers.

106



7.2 Discussion

The first part of this study, in which I tried to locate the societal causes for secondary and
tertiary educational expansion, has shown how a multi-causal approach might yield other
findings for the effect of various processes than were expected from theory or previous
research. Assuming that in reality educational expansion is caused by a combination of
developments rather than the impact of one driving force, the approach followed here
probably presents a quite conscientious picture of how things might have gone during the
three or four decades after the war. Next, the 'demand driven' character of the Dutch
educational system, provided an opportunity to consider the various developments
according to their effect on pupils aad students and this allowed for the avoidance of
analytic problems that occur when enrollment is supply driven. Moreover, this analysis
at the proper level has shown that individual level explanations cannot simply be translated
into society level relationships, not even the 'iron law' of sociology of education.
The second part of this study contributes significantly to research on returns on credentials
or educational levels and related questions. The distinction between additional and total
returns allows for the combination of seemingly opposing findings from previous research.
In that sense it has given more 'depth' to the understanding of how proliferation and pay
off are related. It almost goes without saying that the advantages of this approach not only
hold for returns in terms of occupational levels but also in terms of occupational prestige,
status, income, etcetera. Next, the empirical analysis for men yields not only a convincing
confirmation of the model as developed by Green (1980) and Seidman (1984), at the same
time the analysis for women points to some probably implicit assumptions made by both
authors. Besides their own assumption that the total size of the returns must be relatively
stable in comparison with the proliferation rate of credentials, a preliminary conclusion
from the female part of the analysis is that in addition all holders of credentials must be
given opportunity and must be willing to compete for these returns.

For some time now, in particular since the economic recession in the early eighties, the
vast amount of enrollments in universities and vocational colleges has been a subject of
high priority on the political agenda. It is not far beyond the truth to say that the large
attention from policy makers and responsible ministers is a direct result of the price tag
this development brings with it. The shrinking budgets for governmental expenditures
almost exactly coincided with the enormous absolute demand for higher education
emanating from the baby boom in the early sixties. The confrontation of these two trends
has urged the Ministry of Education and Science to study various possible solutions. The
c..~.. c,.- a,...i:..,. ~ c-,.,. .,. .,...:..~.. a..,,...:..., t,,., i.,.~.i.. ~,.a .,. ~~.icaa ivi ïa uc~.~wc 'ui uw áCCc~~ w ac~uaiy cnaua.auvu ucw YTwavay aana w ai~uaSurc~ iuaa
result in the re-allocation of less filled financial resources. The findings from this study
show that one of the driving forces behind the expanding demand for education is the
structure of the educational system itself. The lengthening of compulsory school age, the
reconstruction of the educational system, and the rising enrollments in preparatory levels
in secondary education have all contributed in some way to the recent boom in university
and vocational college enrollments. Moreover the prosperity that the economic
development has brought about in the traditionally lower segments of the Dutch
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population, has opened up opportunities for more young people. Clearly these are not
changes that have a high probability of being reversed: not by govemmental measures,
and definitely not spontaneously. Consequently, the expansion in tertiary education has
not yet reached its limits and for lack of an endogenous drag on this demand for higher
education, the relative enrollment rates will probably rise as long as no restrictions are
imposed from the outside. Note, however that the rapidly declining absolute number of
pupils in secondary education will ease the pain in [he near future. The relative growth
will probably not compensate for the absolute decrease, so the current problems will only
be of a temporary kind. On the other hand they will return as soon as the demographic
developments show increasing absolute numbers of youngsters, and then the dilemma is
likely to be of a much greater magnitude.
Furthermore this study shows how the rush on higher levels of education in the end results
in declining individual returns. The most disheartening result is that this development is
striking the less able or unfortunate pupils in the hardest way. The quest for the highest
credentials the system has to offer is being preceded by almost universal proliferation of
diplomas in secondary education. Those who are not able to continue their educational
career beyond this stage, for whatever reason, have to face a rapid decline of the returns
on their educational efforts. As long as additionally finished levels continue to pay off,
this process is impossible to terminate.
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Appendix 4.1 Information on the used series and their origin

Relative enrollments in lower secondarv general education (SGL)
Relative enrollments in higher secondary Qeneral education (SGH)
Relative enrollments in junior vocational training (JVT)
Relative enrollments in senior vocational training (SVT)
Relative enrollments in vocational colleges (VOC)
Relative enrollments in universities (UN1)

1950-1986 All absolute enrollment figures are obtained from the Dutch Central Bureau
of Statistics. The figures are split up by gender. I transformed these figures for each
educational type to permillages of the size of the eligible age group, for males and females
separately. For lower secondary general education I used the number of 12-16 year olds;
for higher secondary general I used the 12-18 year olds; for junior vocational training I
used the 12-17 year olds; for senior vocational training the 16-20 year olds; for vocational
colleges and universities the 18-25 year olds. The number of pupils in the first year of
secondary general education was not divided into levels in the original data. I distributed
this first year over the lower and higher levels according to the ratio between these levels
after this first year, weighted for the number of grades. For the years 1972 and 1973
enrollment rates in university education were lacking, so I made estimations by linear
interpolation.
The number of 12-16, 12-17, 12-18, 16-20 and 18-25 year olds are obtained from various
annuals of 'De Nederlandse jeugd en haar onderwijs' ('Dutch Youth and its Education')
from the CBS. (1952: 12)(1955: 12) (1957: 12) (1960: 12) (1963: 12) (1966: 13) (1969:
16-17) (1970: 16-17) (1971: 16-17) (1972: 20-21) (1973: 22-23) (1975: 12-13) (1976: 8-9)
(1977: 34-37) (1978: 36-39) (1979: 52-55) (1980: 47-51) (1981: 48-51) (1982: 50-55)
(1983: 54-57) (1984: 62-65) (1985: 62-65) (1986: 62-65) (1987: 62-65) (1989: 52-55)
(1990: 54-57)) These figures are available for the time span 1950-1987. For the missing
years 1951, 1952, 1954, 1956, 1957, 1959, 1960, 1962, 1963, 1965, 1966, 1967 and
1972 estimations were made by linear interpolation.

Labor volume of the government and service sector (LGS)
1947-1986 (source: CBS 1989: 159) Calculated as the percentage of the total labor
vuiume. inc sCrvicc scx;iur is wmprisr,~i ui tt'viuau rangc uf ciiucaiioci:ii yuaiiiicaiiuus.
Here those parts are excluded where the educational level is relatively low: transportation
and storage, communication, repairs and catering (Van Kemenade, Lagerweij, Leune and
Ritzen 1986).

Labor productivity in enterprises (LPT)
1950-1986 (source: CBS 1989: 160) Index 1980 - 100.
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Percentaee of unemployed (UEP)
1947-1951 (source: CBS 1975: 62) 1952-1986 (source: CBS 1989: 79). Percentage of the
dependent labor force.

Educational level of the fathers of the 12-18 and 18-25 year olds (FEC)
1948-1980 for the 12-18 year olds11948-1986 for the 18-25 year olds (source: Ganzeboom
and De Graaf, 1989). The educational level of the fathers has been divided into four
categories: 1. an elementary education at most; 2. lower secondary general education and
junior vocational training; 3. higher secondary general education and senior vocational
training; 4. vocational colleges and university education. For each year I calculated the
measure for the total educational level of the fathers by adding the percentages in each
category after the percentage was multiplied by the number of years corresponding to the
level. For level 1 this weight factor amounts to 6, for level 2 it is 9, for level 3 it is 12
and for level 4 it is 18.

Real income per capita (IPC)
1950-1987 (source: De Jong, Rceleveld, Oosterbeek, Teulings and Webbink 1990: 39).
Index 1980 - 100.

Governmental expenditures per pupillstudent per level (ELP)
1946I1950-1986 (source: CBS 1989: 61-62) Calculated from the governmental
expenditures for total education, primary education, secondary general education and
junior and senior vocational training in nominal prices and the governmental expenditures
for total education at 1980 prices. In hundreds of guilders.

Dummy for the introduction of the Mammoth law
Until 1968 it equals 0, in 1968 it equals 1, in 1969 2, in 1970 3, in 1971 4, in 1972 5 and
from 1973 on it equals 6.

Enrollments at the preceding level for vocational training 4 years earlier (PVOC) and for
university 5 years earlier (PUNII
1954-1988 See comments on dependent variables. Permillages.

Enrollment of total cohort (all 12-25 year olds) (ETOT)
1950-1988 See comments on dependent variables. Percentages.

Dummy for 1966I1975
In 1966I1975 it equals 1, otherwise 0.

In Tables A4.1.1 to A4.1.5 the series are presented.
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Table A4.1.1 Used time series (I)

YEAR SGL(Iv[) SGL(V~ SGH(Ivi) SGH(VV)

1946
1947
1948
1949
1950 159.9 155.8 97.1 59.0
1951 160.1 162.4 98.1 61.0
1952 166.0 170.2 98.3 62.5
1953 173.2 180.0 102.0 66.5
1954 178.9 187.7 107.2 70.8
1955 188.0 196.7 114.7 77.3
1956 192.4 205.0 120.7 82.2
1957 198.1 211.7 126.9 86.5
1958 210.4 226.4 133.8 92.3
1959 221.3 237.9 140.7 98.3
1960 226.4 241.7 144.0 102.2
1961 224.8 239.8 141.9 103.0
1962 229.7 244.7 143.8 105.4
1963 233.1 248.0 147.1 108.8
1964 235.5 252.7 149.5 112.2
1965 234.4 255.9 156.2 118.6
1966 235.3 257.1 160.7 124.6
1967 239.7 261.9 169.6 133.1
1968 249.5 271.4 178.5 144.3
1969 252.8 274.3 185.9 151.5
1970 257.6 281.7 197.5 161.9
1971 258.8 287.6 213.1 175.9
1972 260.6 293.1 226.2 191.7
1973 269.9 306.2 237.2 208.7
1974 276.9 319.5 242.2 217.6
1975 280.7 323.5 244.4 226.0
1976 283.7 331.4 249.8 236.0
1977 283.7 332.7 253.3 244.6
1978 278.8 331.9 250.8 250.4
1979 280.6 338.8 250.5 257.8
1980 276.0 339.8 248.9 263.5
1981 271.8 340.8 249.3 270.2
1982 269.4 339.5 254.6 279.5
1983 266.1 333.5 260.1 289.5
1984 264.7 331.1 263.8 294.7
1985 267.2 331.7 264.7 297.7
1986 271.3 331.4 264.9 298.9

(Ivi) men
(VV) women
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Table A4.1.2 Used time series (2)

YEAR JVT(IvQ JVT(VV) SVT(Ivn SVT(V~

1946
1947
1948
1949
1950 166.0 145.2 14.1 10.1
1951 176.7 162.7 14.8 10.7
1952 185.9 172.1 15.8 11.6
1953 188.0 175.3 17.4 13.0
1954 188.6 174.5 18.5 14.2
1955 191.4 177.4 20.7 14.8
1956 193.6 181.6 22.8 15.9
1957 200.6 185.1 25.9 17.4
1958 211.7 196.0 29.3 19.7
1959 222.7 204.7 31.2 21.2
1960 229.7 207.2 33.5 21.2
1961 227.5 195.4 35.3 22.7
1962 230.8 190.3 36.0 25.7
1963 233.7 185.4 37.8 30.8
1964 237.4 185.9 38.8 33.8
1965 247.6 188.1 43.4 38.3
1966 257.1 191.2 48.8 42.1
1967 270.3 196.3 53.9 47.4
1968 275.3 198.6 62.4 52.4
1969 275.3 199.2 70.9 56.3
1970 276.7 199.1 79.9 58.5
1971 278.7 206.6 89.3 62.9
1972 285.5 205.5 95.6 71.2
1973 286.9 202.7 102.8 77.4
1974 287.5 198.7 107.9 81.5
1975 308.4 243.2 112.3 63.0
1976 313.4 243.8 121.4 68.6
1977 313.9 241.1 127.0 82.0
1978 313.2 235.1 132.5 92.9
1979 313.5 230.4 137.8 97.8
1980 314.2 225.2 144.5 105.4
1981 318.5 222.4 153.5 117.4
1982 324.0 221.4 167.4 134.4
1983 326.1 220.3 185.4 154.3
1984 317.0 214.4 199.8 173.7
1985 305.9 207.3 212.0 187.4
1986 289.8 197.4 220.6 199.3

(Iv~ men
(VV) women
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Table A4.1.3 Used time series (3)

YEAR VOC(1~ VOC(VV) UN[(Ivt) UNI(VV)

1946
1947
1948
1949
1950 25.5 14.9 38.6 7.2
1951 26.7 16.3 38.6 7.6
1952 28.4 17.9 37.0 7.6
1953 30.1 18.1 36.2 7.6
1954 31.7 19.9 37.1 8.0
19SS 32.0 22.6 38.1 8.3
1956 32.0 24.4 39.4 8.8
1957 34.0 23.5 41.2 9.3
1958 35.3 22.8 44.2 10.1
1959 35.7 22.8 46.5 10.6
1960 36.6 24.1 49.4 11.3
1961 39.1 25.9 52.5 11.8
1962 39.5 27.2 54.7 12.4
1963 39.1 28.7 57.4 13.1
1964 39.1 31.1 61.5 14.1
1965 39.6 33.4 65.0 15.0
1966 41.6 37.5 68.9 16.3
1967 42.2 37.5 71.6 17.3
1968 43.9 36.6 75.9 18.3
1969 46.5 37.0 81.5 20.4
1970 48.2 37.6 88.0 22.8
1971 50.9 41.6 92.9 25.7
1972 54.3 47.0 93.9 27.2
1973 60.2 50.3 94.9 28.8
1974 65.4 53.8 94.4 30.0
1975 72.2 60.6 98.2 34.2
1976 75.6 63.5 100.1 37.3
1977 77.4 65.1 103.7 40.9
1978 77.9 65.1 105.5 44.0
1979 78.1 64.3 108.1 47.7
1980 77.6 64.3 105.3 49.2
1981 77.0 66.2 103.0 50.7
1982 78.2 69.5 101.1 52.3
1983 78.7 70.8 103.7 56.6
1984 79.2 69.1 104.5 60.2
1985 79.5 68.2 104.3 63.1
1986 80.9 69.0 104.8 66.8

(Ivi) men
(VV) women
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?'able A4.1.4 Used time series (4)

YEAR LGS LPT UEP IPC ELP(P) ELP(SG) ELP(SGV7')

1946 25.03
1947 26.8 2.8 24.29
1948 25.7 1.9 25.61
1949 25.1 1.7 24.69
1950 23.5 32 2.1 40.7 24.24 57.13 49.84
1951 23.1 33 2.S 41.2 24.16 54.48 48.26
1952 24.0 34 3.7 41.9 23.93 53.14 46.71
1953 24.4 36 2.7 43.4 24.34 54.70 48.69
1954 24.6 37 1.7 45.9 23.68 61.88 58.00
19SS 24.5 39 1.1 49.0 25.42 60.85 59.19
1956 24.5 40 0.8 51.2 25.97 61.01 62.01
1957 24.7 41 1.0 53.4 27.06 61.40 62.65
1958 25.2 42 2.2 54.3 25.75 55.22 56.47
1959 25.3 43 1.5 SS.9 25.88 SS.S6 55.68
1960 25.3 47 0.9 S8.S 25.70 53.90 57.20
1961 2S.S 48 0.6 62.2 24.72 53.93 57.64
1962 25.7 49 0.6 65.9 24.66 53.98 57.89
1963 25.8 SO 0.7 68.3 24.72 51.60 56.72
1964 25.9 S4 0.6 72.6 27.36 58.40 64.61
1965 26.1 S6 0.7 76.3 27.99 60.14 65.43
1966 26.7 S8 1.0 77.0 28.06 58.93 65.20
1967 27.5 61 2.0 79.3 28.49 63.01 67.56
1968 28.0 6S 1.8 81.8 28.44 59.30 65.67
1969 28.2 68 1.3 84.3 29.91 61.53 66.40
1970 28.9 72 I.1 90.2 31.04 62.80 68.57
1971 29.9 76 1.6 91.7 31.37 61.40 67.36
1972 31.1 79 2.8 93.1 32.SS 59.04 65.15
1973 31.8 8S 2.8 95.8 33.29 56.61 61.49
1974 32.6 88 3.5 9S.S 33.88 58.58 64.71
1975 33.5 88 S.0 97.3 3S.S3 60.39 66.99
1976 34.6 93 S.3 99.2 35.91 59.76 66.28
1977 35.3 96 S.1 101.1 36.10 58.SS 62.79
1978 35.9 98 S.1 ]02.9 37.65 59.93 64.OS
1979 36.3 100 5.1 102.0 37.48 58.77 62.96
1980 36.9 100 5.9 100.0 38.51 59.51 63.38
1981 38.2 101 9.1 98.0 39.81 59.14 62.42
1982 39.3 103 12.5 97.0 41.29 58.71 61.35
1983 40.0 107 17.0 97.0 41.15 56.06 59.12
1984 40.2 111 17.3 91.8 40.30 55.17 59.65
1985 40.2 113 15.9 92.1 57.98 60.58
1986 40.1 112 14.7 95.3 56.42 60.36

(P) primary education
(SG) secondary general education
(SGV'1~ secondary general education and vocational training
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Table A4.1. S Used time series (5)

YEAR FEC(S) FEC(1~ ETOT(Wi) ETOT(VV) PVOC(Ivi) PVOC(~ PUNI(Ivt) PUNI(VV)

1946
1947
1948 1270.0 1232.0
1949 1273.0 1244.0
1950 1275.0 1250.0 21.9 16.3
1951 1286.5 1253.5 22.6 17.6
1952 1297.0 1262.5 23.5 18.6
1953 1293.5 1256.5 24.3 19.5
1954 1306.0 1263.0 25.2 20.5 111.2 69.2
1955 1314.5 1268.5 26.4 21.7 112.9 71.7 89.5 37.4
1956 1320.5 1277.0 27.6 23.1 114.1 74.1 90.2 38.0
1957 1335.0 1284.5 29.3 24.2 119.4 79.5 90.6 38.2
1958 1340.0 1293.5 31.5 26.1 125.7 84.9 94.1 39.3
1959 1348.5 1299.0 33.4 27.8 135.3 92.1 98.0 40.6
1960 1366.5 1295.5 34.7 28.9 143.5 98.1 104.5 43.5
1961 1380.5 1316.0 35.1 28.7 152.7 103.9 110.7 45.5
1962 1384.0 1316.0 35.2 28.5 163.0 111.9 116.7 47.8
1963 1399.5 1331.0 35.4 28.4 171.8 119.5 122.3 50.2
1964 1412.0 1339.5 35.7 28.6 177.2 123.4 127.9 52.6
1965 1427.0 1346.5 36.2 29.0 177.2 125.7 131.6 54.7
1966 1436.5 1359.0 36.8 29.4 179.8 131.2 130.7 55.5
1967 1439.5 1372.0 37.6 29.9 184.9 139.6 133.0 56.1
1968 1450.0 1381.5 38.8 30.6 188.3 146.0 135.5 56.8
1969 1457.5 1391.0 39.8 31.1 199.6 156.9 137.0 56.0
1970 1468.5 1407.0 41.3 32.1 209.5 166.7 141.6 60.4
1971 1477.5 1419.0 42.7 33.7 223.5 180.6 142.9 62.8
1972 1481.5 1430.0 44.7 35.7 240.9 196.7 146.3 67.2
1973 1498.0 1436.0 46.8 37.9 256.8 207.8 146.6 72.6
1974 1521.5 1446.0 48.1 39.3 277.4 220.3 136.9 73.5
1975 1544.5 1448.0 50.2 42.3 302.4 238.8 131.5 79.4
1976 1573.0 1463.5 51.5 43.4 321.8 262.9 122.8 83.2
1977 1597.0 1475.5 52.2 44.4 340.0 286.1 116.0 89.0
1978 1614.5 1483.5 52.0 44.8 350.1 299.1 123.9 99.1
1979 1645.5 1492.0 52.3 45.3 356.8 288.9 126.1 103.6
1980 1682.0 1505.5 51.8 45.5 371.2 304.6 126.6 107.0
1981 1534.0 51.9 46.4 380.3 326.6 127.3 110.4
1982 1554.5 52.5 47.2 383.3 343.3 127.5 112.8
1983 1588.0 53.2 48.1 388.4 355.6 126.0 115.3
1984 1598.0 53.2 48.5 393.5 368.9 125.9 117.9
1985 1618.5 52.9 48.5 402.8 387.6 126.1 I21.5
1986 1643.5 52.2 48.2 422.0 413.9 126.7 125.1

(S) secondary education
(1~ teRiary education
(Ivi) men
(V~ women
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Appendix 4.2 A Summary of findings from other publications
resulting from the research project

The analyses of causes of educational expansion which are presented in Chapter 4 are
based on improvements of earlier models and the use of new and more precise data. This
series of earlier analyses is not included in this book in its complete form. Still, in order
to portray the development of the research project, in this appendix short summaries of
earlier publications are presented.
In Van der Ploeg (1990) two types of analyses are presented. Both use time series data
but the nature of the dependent variable is different. First, without taking 'first
differences', annual enrollment rates are regressed on population size, a ceiling effect, an
indicator for white collar employment, a labor productivity measure, the unemployment
rate and a family consumption index. Only four categories of educational levels are
distinguished: secondary general education, vocational training, vocational colleges and
universities. So, male and female enrollment, higher and lower secondary education, and
junior and senior vocational training could not be held apart. The time period analyzed
was between about 1950 and 1985. The findings showed that unemployment and labor
productivity positively influenced enrollment rates. The measure for white collar
employment did not show consistent effects, saturation was observed in vocational training
and the effect of family consumption appeared to be negative. Secondly, flow rates after
graduation from secondary general lower education, secondary general higher education,
junior vocational training and senior vocational training were used as an indicator of
educational expansion. The use of flow rates rather than enrollment rates has the
advantage of preciseness: the proportion of graduates that decide not to leave the
educational system can be considered to be a more sensitive measure of decisions taken
by pupils and students. These annual flow rates were regressed on a labor productivity
measure, the unemployment rate, a family consumption index and a measure for the
educational level of the labor force. Restricted availability of these precise data allowed
only the period 1969-1986 to be analyzed. The findings from this second part confirmed
the findings from the first, although the unemployment effect seemed less convincing.
Moreover, the rising educational level of the labor force appeared to induce increasing
flows to higher educational levels, which was interpreted as a credential inflation effect.
And to conclude, effects turned out to be very similar for males and females.
In Van der Ploeg (1991b) this path of flow rates was further explored. In addition here
the outflow after secondary general lower education was divided into the general higher
level and senior vocational training in order to trace distribution effects. Instead of the
measure for labor productivity, the percentage of the labor volume in service and
govemment was included. Moreover the measure for family consumption was omitted in
these analyses. Again only data from 1969 until 1986 were available. The findings in
general confirmed previous results. Although unemployment hardly showed any significant
flow effects on higher levels, it appeared to have a straightforward distribution effect:
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after secondary general lower education the proportion of graduated pupils that pursue
additional education is not clearly affected by the tension of the labor market, however,
as unemployment grows this proportion tends to prefer vocational training rather than the
higher level in secondary general education. Again a positive effect from the educational
level of the labor force on the continuation of school careers was found. The size of labor
volume of the service sector and government also contributed to flows to other educational
levels after graduation. The similarity between effects on male and female expansion was
repeated here.
In Van der Plceg (1991a) highly differentiated enrollment rates in secondary education
were used. Here, male and female enrollment could be distinguished. Moreover junior and
senior vocational training were differentiated into technical, economic-administrative and
social directions. Measures for both labor productivity and white collar employment were
included, as well as the unemployment percentage and an indicator to model saturation
effects. The series were transformed into growth rates by taking first differences. These
data were available from 1950 to 1986. Neither changes in labor productivity, nor changes
in white collar employment showed consistent effects on growth in enroliment rates.
Changes in unemployment however positively affected growth in educational enrollments.
Saturation effects were found for secondary general lower and higher education, and
junior vocational training. Again male and female enrollments appeared to react similarly.
Moreover, the analyses revealed that the directions within vocational training were not
differentially affected by the developments which were used as explanatory processes.
In Van der Plceg (1992) the 'dress rehearsal' for the final analysis is presented. Growth
in male and female enrollment rates in secondary general lower and higher education,
junior and senior vocational training, vocational colleges and universities are regressed on
measures for change in the size of the service and government labor volume, labor
productivity, unemployment, the educational level of fathers, family consumption and
governmental expenditures on education. In addition effects from the Mammoth Law,
from changes in compulsory school age and saturation effects were modelled. The period
that was analyzed ran from about 1950 until 1986. Again no consistent effects were found
from changes in the size of the labor volume of the service sector and government and
from changes in labor productivity. In general unemployment appeared to have a positive
effect. A consistent relationship between the changes in the educational level of the fathers
and family consumption was not found, nor for developments in governmental
expenditures per pupil per level. Enrollment changes at preparatory levels for tertiary
education showed expected findings as well as the system change as prescribed by the
Mammoth I.aw. Saturation was found at lower levels within secondary and tertiary
education, in particular for females.
For the final analyses in this volume three improvements were made by using a better
indicator for monetary family resources, a more precise modelling of the Mammoth Law
effect, and the use of more appropriate age groups to control for demographic
developments.
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Appendix 6.1 Information on the surveys and comparative
analyses

For the analyses in Chapter 6 a combination of samples is used. Respondents from

different samples are compared, and information on their education and occupation is used

to estimate relationships. In other words, respondents from various samples are treated

as if they were from one sample. In Section 6.2 I have indicated the advantages of this
approach. Still the strategy is not without problems. The samples that were used, were

originally drawn to answer various questions and were not specifically designed to be
pooled. In particular the comparability of ineasurements and selection rules deserve

attention. In this appendix I will first discuss similarities and dissimilarities between the
samples and secondly address the question to what extent the use of this series of samples
might influence findings from analyses as reported in Chapter 6.
The combined sample that is used in this study emanates from 13 samples as Table A6.1.1
shows. The year of data collection of the original samples varies from 1970 to 1987. In

Table A6.1.2 information on the sampling procedure and age restrictions is presented. All

samples are drawn in at least two steps through either municipalities or household

addresses. The age restrictions show that all surveys cover more or less the same age
group. In 5 surveys the upper bound is restricted: to 60, 64, 65 or 70. Except for two

samples the lower bound is equal to 18 years and older. Furthermore, in one case the

sample is restricted to the working labor force whereas in the other cases working as well

as non-working persons are included.
In each of the 13 original surveys the occupation of the respondents is available in the
CBS 4-digit code, which is comparable to the ISCO occupational coding. This measure
therefore is identical in all surveys. The educational level of the respondent is not
similarly coded in the original surveys. I returned to the original questionnaires and
codings to find the most detailed common coding that could be applied to all surveys. This
classification consists of 4 educational levels:

1 primary education or less;
2 secondary lower education (junior secondary general education and junior vocational

training);
3 secondary higher education (senior secondary general education, pre-university

education and senior vocational training);
4 tertiary education (vocational colleges and university).

A more detailed coding with a distinction into vocational and general education at the

secondary and tertiary level, could only be realized if 3 surveys would be left out (the
NE70, SN71 and NL82).

Table A6.1.3 provides a distribution of the selected cases for both men and women. Why
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precisely these men and women are selected, is explained by the research design and the
differences in age selection rules from the original surveys. From Section 6.3 it appears
that only persons who entered the labor market between 1931 and 1980 are classified into
labor market cohorts. To estimate this year of labor market entrance, full information on
the respondent's age and educational level is necessary. In addition, to assess ~ the
association between educational level and occupational level, only those with complete
information on their occupational level are taken into consideration. Men did not have to
be working at the time of the survey to be included in the pooled sample. Subsection 6.4.2
explains that only women who were working at the time of the survey were admitted to
the combined sample. The age restriction of inen and women below 65, results from the
various selection rules with respect to age that were used in the original samples. By only
selecting respondents below 65, the age range for all samples is approximately the same.
A disturbing influence from the extra 15, 16 and 17 year olds from the LS77 and NL82
in all probability is negligible, so no lower bound was established. It might be even more
precise to restrict the combined sample to those under 60, as happened for a part of the
LP85 respondents. However this rule only concerns the non-breadwinners in the LP85.
Applying it to all samples would result in a substantial reduction of valid respondents.
I want to avoid the evocation of a discussion on the pooling of not entirely identical
samples in general. Kerstholt (1990) has heavily objected to the pooling of the samples
by Ganzeboom and De Graaf (1989a and 1989b). He emphasizes the incomparability
between data obtained from household and individual samples and the poor description of
the population the samples represent. Kerstholt does not discusses the finding from the
analyses, namely that Dutch society has become more open during this century. In their
reply, Ganzeboom and De Graaf (1990) state that it makes more sense to theorize about
how potential incomparability should produce artificial findings that are taken for real,
than to omit such an analysis in the first place. They conclude that it would take highly
unrealistic assumptions on selective mortality, to find anifrcially decreasing associations
between parents' and children's educational levels.
Without disregarding the problems that Kerstholt raises, I agree with Ganzeboom and De
Graaf that it is more fruitful to perform the analysis and hypothesize how results may be
generated by selectivity problems or selection rules. In order to enable everyone tojudge
whether it is acceptable to pool these surveys, given my particular research question and
research design, I will present a series of tables and graphs. Based on these figures and
pictures I have decided that the analyses and findings from this chapter are valid enough
to deserve scientific attention. Still additional research may improve comparability of the
samples.
In Tabels A6.1.4 to A6.1.9 averages for educational level and occupational level as well
as correlations between both levels are presented, per labor market cohort per study. For
the educational level primary education was coded as 1, secondary lower as 2, secondary
higher as 3 and tertiary education as 4. The occupational level was simply coded
according to the 7 level classification. In theory the averages for both the educational and
occupational level should be equal within labor market cohorts. Respondents from
different samples that entered the labor market within the same period should on average
have equal educational and occupational levels. Moreover the associations between both
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should be equal within labor market cohorts. Clearly this is not the case. Ganzeboom and
De Graaf (1990) have argued that the composition of cohorts from respondents from
different samples is precisely the main advantage. Since virtually always samples are
subject to particular biases it is therefore unrealistic to expect that comparison would yield
equal averages or correlations. The really important question is whether these biases from
samples within cohorts are systematically related to the year of data collection or if the
selection that has been made, produced a selectivity that is systematically related to the
year of data collection. Because the older samples are overrepresented in earlier cohorts
and the more recently collected data are overrepresented in more recent cohorts, there is
a probability that trends resulting from the year of data collection will be unjustly ascribed
to the differences between cohorts. In order to detect such trends the figures from the
tables have are depicted in graphs. Each table has two corresponding graphs, Figures
A6.1.41a1b to A6.1.9~a1b. In the graphs the studies are ordered by year of data collection
on the horizontal axis. Each first figure, ~a, shows on the vertical axis the development
in the average or correlation, with the labor market cohorts separated. This was done in
order to detect a potentially common increasing, decreasing or parabolic trend over the
years of data collection. The second figure, Ib, is added to give a proper indication of the
differences, by using the potential range of the average or correlation. Because in the first
and last labor market cohort much averages and correlations are based on small numbers
of respondents, these two are omitted in the graphs. The series of 'a'-figures show that
there is not a clearly detectable trend over the subsequent surveys. Neither for men nor
for women, do averages in educational level, occupational level, or correlations between
both levels systematically change over time within labor market cohorts. Furthermore the
NL82 and LP85 do not show systematically deviating values. Therefore the simple fact
that these two are drawn as household rather than individual samples does not necessarily
imply incomparability with other samples. The series of 'b'-figures in addition shows no
trend over the year of data collection, although the averages and correlation sometimes
show considerable differences. These 'b'-figures also show that the IC76 tends to occupy
a somewhat deviating position: the averages of educational and occupational level are
relatively high whereas the association between both is relatively low for men and
relatively high for women. This probably has to do with the fact that here only
respondents who were employed at the time of the survey were selected in the original
sample.
I conclude from these figures and graphs that the selection from the samples that has been
made, allows for analyses between education and occupation at the individual level.
Differences in averages and associations between surveys are not systematically related
to the year of data collection. Therefnre T ascume. that a rnhnrt ~laccifrat;nn nf thP
respondents will represent the changes over cohorts adequately, even if these cohorts are
composed of several samples.
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Table A6.1.1 Used data sources

abbreviation title of the data-set
(researcher, no. Steinmetz Arohives)

NE70 Na[ional Election Survey 1970
(Stoudhard a.o., P0136)

SN71 Seven Nationa Study
(Irving and Molleman, not in Steinmetz Archivea)

IC76

1970

1971

Income Satiafaction 1976 1976
(Hermkena and Van Wijngasrden, P0653)

LS77 Life Situation Survey 1977
(Central Bureau of Statistics, P0328)

NE77 National Election Survey 1977
(Research Group National Election Survey, P0354)

NESl National Election Survey 1981
(Research Group National Election Survey, P0350)

NESl National Election Survey 1982
(Research Group Na[ional Election Survey, P0633)

P082 Prestige and Occupational Mobility
(Ultee and Sixma, P0839)

NL82 National Labor Market Survey Program
(Heinen and Maas, P0748)

LPSS Labor Supply Panel
(OSA, not in Steinmetz Archives)

SC85 Social Cultural Developments 1985
(SOCON, not in Steinmetz Archives)

NE86 National Election Survey 1986
(Research Group National Election Survey, P0866)

IC87 Income Satisfaction 1987
(Hermkens and Van Wijngaerden, not in Steinmetz Archives)

year of collection

1977

1977

1981

1982

1982

1982

1985

1985

1986

1987
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Table A6.1.2 Sampling procedures and age restrictions

survey sampling type

NE70

SN71

IC76

LS77

NE77

NE81

NE82

POSl

NL82

LP85

SC85

a~
1~GOV

IC87

two step: a sample of municipalities;
per registry-office a sample of ihe
eligible votere

two step: a sample of municipalities;
per regiatry-office a sample of the
eligible voters

two step: a sample of municipalities;
per registry-ofTce s sample of the 18-65
years old, working at the time of survey

two step: through municipalities;
per registry-office a sample ofpersons
of 15 years and older

two step: an existing sample of
households; a sample of persons older
than 18

two step: a sample of household addresses
('mail delivery file'); one random
pre-selected eligible voter per household

two step: a sample of household addresses
('mail delivery file'); one random
pre-selected eligible voter per household

two step: a sample of household addresses
('mail delivery file'); one random person
per household

three step: a sample of municipalities;
a random sample of household addresses ('mail
delivery file'); all persons between 16-64

two step: a random sample of households; all
persons (breadwinners older than 18, others
from 18 to 60)

two step: a sample of municipalities;
from the registry-office a sample of 18-70
year olds

~~-..--iwG 3icY: à sàr~ipic G~ uvuochOid àdu'icàsc~
('mail delivery file'); one random
pre-selected eligible voter per household

three step; a sample of municipalities;
a sample of adresaea; per address one random
person of 18 yeara or older.

age restriction

18t

18f

18-65

15t

l8f

18t

18t

18-65

0
lOT

I8t
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Table A6.1..3 Selection of respondents

survey number of number of
cases: men' cases: women"

NE70 660 180

SN71 338 55

IC76 606 93

LS77 1409 511

NE77 605 201

NE81 760 333

NE82 542 219

P082 441 85
NL82 897 333

LP85 1705 634

SC85 1112 474

NE86 520 215

IC87 281 112

Total 9876 3445

' selection of inen, younger ihan 65, who entered the labor market between 1931 and 1980, with complete
information on their age, educational level and occupational level.

" selection of women, youngerthan 65, who entered the labor market between 1931 and 1980, with complete
information on their age, educational level and educational level and working at the moment of the survey
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Table A6.1.4 Average educational level per study and labor market cohort: selected
men

31-35 36-40 41-45 46-SO S1-SS 56-60 61-65 66-70 71-75 76-80

NE70 1.74 1.86 2.04 1.92 1.96 2.07 2.84 3.67'
SN71 1.83 2.05 2.02 1.77 1.96 2.09 2.74 3.80' 4.00~
IC76 1.72 2.42 2.31 2.56 2.61 2.70 2.65 3.19 3.53 4.00;
LS77 1.68 2.09 2.12 2.13 2.37 2.43 2.65 2.70 2.84 3.59
NE77 1.73 1.89 1.97 2.13 2.30 2.28 2.38 2.61 2.95 3.75
NE81 1.30 1.96 2.29 2.22 2.47 2.45 2.55 2.80 2.86 3.09
NE82 1.25 1.66 1.97 2.45 2.57 2.10 2.59 2.81 3.11 3.31
P082 1.05 1.60 2.13 1.85 2.07 2.22 2.35 2.64 2.87 3.44
NL82 1.23 2.00 2.47 2.51 2.63 2.57 2.66 2.97 2.97 3.11
LP8S 1.00~ 1.38 2.10 2.49 2.60 2.69 2.84 2.81 2.95 2.92
SC85 1.00' 1.81 2.46 2.27 2.53 2.51 2.41 2.79 3.08 2.92
NE86 1.00' 1.68 1.85 2.34 2.04 2.25 2.37 2.68 2.97 3.04
IC87 1.33~ 1.90 2.44 2.45 2.61 3.02 2.81 3.26 3.28

' average besed on less than 10 cases

Table A6.1.5 Average occupational level per study and labor market cohort: selected
men

31-35 36-40 41-45 46-SO 51-SS 56-60 61-65 66-70 71-75 76-80

NE70 3.87 3.85 3.92 3.62 4.02 3.69 4.43 4.78'
SN71 4.07 4.17 4.07 3.98 3.80 3.59 4.31 4.80t 3.33'
IC76 3.84 4.72 4.39 4.87 4.77 4.68 4.34 4.71 4.93 7.00'
LS77 3.55 3.62 3.49 3.96 4.20 3.81 4.34 3.97 3.86 4.82
NE77 3.48 3.57 3.74 3.54 4.07 4.20 3.84 3.88 4.24 4.00
NE81 3.22 3.63 3.98 4.08 4.05 3.61 4.15 4.06 4.08 4.00
NE82 3.75 3.23 3.39 4.14 4.08 3.60 3.98 4.21 4.36 4.44
P082 2.95 3.67 3.95 3.79 4.22 4.07 4.22 4.24 4.10 4.67
NL82 3.41 3.60 3.51 4.10 4.08 3.98 3.86 4.23 4.06 3.87
LP85 2.30~ 2.77 3.36 3.49 3.86 3.87 3.93 3.90 3.87 3.71
SC8S 2.78; 3.47 3.98 4.13 4.00 4.18 4.OS 4.08 4.52 4.L8
NE86 2.25~ 2.68 3.67 3.61 3.71 3.97 3.88 4.21 4.51 4.07
IC87 3.33i 3.60 4.28 4.26 4.87 5.11 4.02 4.97 4.80

' avereee based on lesa than 10 cases
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Table A6.1.6 Correlations between educational and occupational level per study and
labor market cohort: selected men

31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80

N E70 .40 . 4 8 .62 .49 . S 2 .51 .43 .
SN71 .58 .S3 .44 .42 .67 .52 . . .
IC76 . .45 .43 .39 .29 .36 .47 .44 . .
LS77 .22 .45 .50 .73 .53 .58 .57 .58 .65 .64
N E77 . .3 8 .53 .37 .54 .62 .46 .49 . .
NE81 .41 .38 .36 .50 .SO .52 .48 .56 .53 .24
NE82 . .52 .51 .38 .63 .50 .48 .59 .55 .34
P082 . . .77 .54 .65 .52 .44 .60 .62 .5 8
NL82 . . .43 .60 .54 .52 .54 .74 .59 .46
LP85 . .28 .35 .30 .42 .51 .45 . S3 .45 .32
SC85 . .3 I .49 .50 .66 .54 .42 .58 .58 .43
NE86 . .43 .41 . .54 .53 .56 .52 .48 .41
IC87 . . .69 .42 . .58 .37 .53 .58

. incomputable or not significant at .OS level

Table A6.1. 7 Average educational level per study and labor market cohort: selected
women

31-35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 71-75 76-80

NE70 1.75 1.81 1.47 1.82 1.76 1.91 2.30 3.68
SN71 1.67" 2.50" 1.71" 1.50" 1.50" 1.72 2.61 3.60" 4.00"
IC76 2.50" 1.00" 2.00" 2.57" 3.00" 3.11" 2.52 2.67 3.15
LS77 1.61 1.79 2.15 2.26 2.27 2.29 2.31 2.30 2.50 3.33
NE77 1.83" 1.60" 1.92 1.71" 1.91 2.55 1.78 2.04 2.41 3.73
NE81 1.60" 1.63" 1.40" 2.21 2.15 2.16 2.31 2.77 2.60 2.93
NE82 1.00" 1.40" 2.17 1.80" 2.27 1.96 2.41 2.86 2.74 3.08
P082 1.00" 1.67" 2.25" 2.00" 2.13" 2.89 2.46 2.83 3.08
NL82 I.00" 1.67" 2.15 2.29 2.39 2.19 2.91 2.72 2.88 2.99
LP85 1.11" 1.71 1.93 2.32 2.38 2.64 2.86 2.77 2.99
SC85 1.55 2.20 1.94 2.43 2.51 2.48 2.93 2.94 2.84
NE86 1.50" 1.50" 2.00" 2.40 2.33 2.15 2.76 2.66 2.86
IC87 1.00" 2.00" 2.00" 2.67" 3.13" 2.65 2.86 2.92 2.93

" average based on less than 10 cases
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Table A6.1.8 Average occupational level per study and labormarket cohort: selected
women

31-35 36-40 41-45 46-50 51-55 56~0 61-65 66-70 71-75 76-80

NE70 4.50 2.94 3.47 3.27 3.84 3.63 3.50 5.26
SN71 3.88` 4.00` 4.00` 4.75' 2.00' 2.81 3.31 5.40' 6.00'
IC76 4.50' 3.00' 2.33` 4.71' S.00' 4.88' 4.42 4.39 5.08
LS77 3.06 2.93 3.15 3.46 3.16 3.00 3.57 3.28 3.16 4.00
NE77 3.33` 2.90' 3.33 3.00' 3.54 4.05 3.13 3.47 3.65 4.93
NE81 3.40` 3.88' 2.60` 3.26 3.38 3.25 3.71 4.00 3.51 3.93
NE82 2.00' 3.20` 4.50 2.50' 3.53 3.38 3.52 3.84 4.03 4.14
P082 3.00' 2.83' 3.25' 1.86' 2.75' 3.83 3.31 3.33 4.00
NL82 2.00` 4.00' 3.08 3.33 3.18 2.65 4.03 3.59 3.97 3.54
LP8S 2.11' 3.04 2.67 3.02 3.16 3.52 3.69 3.49 3.67
SC8S 2.64 3.00 3.41 3.69 3.68 3.94 3.86 4.25 4.08
NE86 3.75' 3.50' 3.57` 4.OS 3.21 3.74 4.06 3.98 3.90
IC87 5.00` 3.67' 3.50` 4.56` 3.25` 3.74 4.36 4.29 4.07

' average based on less than 10 cases

Table A6.1.9 Correlations between educational and occupational level per study and
labor market cohort: selected women

31-35 36-40 41-45 46-50 51-SS 56fi0 61-65 66-70 71-75 76-80

NE70 .34 .4S . . .22 .32 .42 .
SN71 .41 . 61 .35 . . . .71 . .73
IC76 . . . .78 .73 . .65 .62 .
LS77 . .34 .46 . 39 .38 .30 .30 .20 .41 .S 1
NE77 . 3 9 . 42 . 46 . . 44 .49 . 31 . . .
NE81 . . 31 .39 .48 .48 . SS .S 1 .47 .41 .33
NE82 .63 .38 .41 .S 1 .49 .42 .S 1 .65 .63 .28
P082 . .62 .76 . . .71 .69 .71 .S 8
NL82 . . . .34 .39 .24 .46 .27 .36 .39
LP8S . .26 .19 .33 .26 .34 . 29 .32 .47
SC8S .34 .SS .45 .51 .SO . 42 .S9 .42 .49
NE86 . 31 .S 0 .60 .56 .67 .30 .61 . S 9 .41
IC87 . . .64 .42 .52 .46 . 80 .49 . S 7

. incomputable or not significant at .OS level
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Figure A6.1.4Ia Course of average educatianal level per study and labor market cohort:
selected men

NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~- 1948-1950 ~ 1951-1955

~~ 1958-1980 ~ 1981-1985 -~ 1988-1970 ~ 1971-1975

Figure A6.1.4~b Average educational level per study and labormarket cohort: selected
men (values obtainedfrom Table A6.1.4)
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~- 1958-1980 ~ 1981-1985 ~- 1988-19T0 ~ 1971-1975

138



Figure A6.1. S~a Course of average occupational level per study and labor market cohort:
selected men

NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 -~ 1948-1950 -~ 1951-1955

~ 1958-1980 ~ 1981-1985 ~ 1986-1970 -~ 1971-1975

Figure A6.1.5~6 Average occupational level per study and labor market cohort: selected
men (values obtained from Table A6.1.5)

1~ ~ ~ ~
NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~- 1948-1950 ~ 1951-1955

~ 1958-1980 ~- 1981-1985 ~- 1988-1970 ~ 1971-1975
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Figure A6.1. 6~a Course of correlations between educational and occupational level per
study and labor market cohort: selected men

NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~ 1946-1950 ~ 1951-1955

~ 1958-1980 ~ 1961-1985 ~ 1986-1970 -~ 1971-1975

Figure A6.1. 6~6 Correlations between educational and occupational level per study and
labor market cohort: selected men (values obtained from Table A6.1. 4)
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140



Figure A6.1. 7~a Course of average educational level per study and labor market cohort:
selected women

NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~ 1948-1950 ~ 1951-1955

~~ 1958-1980 ~- 1981-1985 ~ 1988-1970 ~- 1971-1975

Figure A6.1.7~b Average educational level per study and labor market cohort: selected
women (values obtained from Table A6.1. 7)
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Figure A6.1.8~a Course of average occupational level per study and labor market cohort:
selected women

~-;,-~y ,v,.
NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~~ 1948-1950 ~ 1951-1955

~- 1958-1960 ~ 1981-1986 ~ 1986-1970 ~ 1971-1975

Figure A6.1.8~6 Average occupational level per study and labor market cohort: selected
women (values obtained from Table A6.1.8J
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Figure A6.1.9~a Course of correlations between educational and occupational level per
study and labor market cohort: selected women

~ ~ ~ ~ ~ ~ ~ ~ ~ ~
NE70 SN71 IC76 LS77 NE77 NE81 NE82 P082 NL82 LP85 SC85 NE86 IC87

~ 1938-1940 ~ 1941-1945 ~ 1948-1950 ~ 1951-1955

~ 1958-1980 ~ 1981-1985 ~ 1968-1970 ~ 1971-1975

Figure A6.1.9I6 Correlations between educational and occupational level per study and
labor market cohort: selected women (values obtained from Table
A6.1. 9)
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Appendix 6.2 Heckman's two step method

In this appendix the practical use ofHeckman's two step procedure is explained, such that
it requires only SPSSX. For the theoretical background I refer to Heckman (1979),
Heckman (1976) and a perhaps less complex discussion by Dubin and Rivers (1990). The
main reason to include this practical guide is that many non-econometrists probably will
be deterred from applying the Heckman-procedure since the literature shows equations,
but dces not tell how to conduct the analysis. Note however that for the use of the
following prescription, in particular the interpretation, the cited literature should be
studied.

The dependent variable Y,; of the outcome equation ( 1) is only observable for a part of
the sample. The dependent dummy variable Yzi in the selection equation (2) indicates
whether Y,; is observed (Yzi - 1) or not (Yz; - 0):

Y,, - Q,X,; f e; (1)

Yz~ - QzXz f ~ (2)

Xz cannot only contain regressors that are already included in X„ in order to assure the
identification of the model.

The first step:

First estimate the selection equation (2) using the probit regression routine in SPSSX. If
the estimation is satisfyingly finished, compute the predicted values (probits) simply by
using the reported parameter estimations for Qz. These predicted values are called the Z;'s.
Heckman's lambda, L;, is then given by:

L; - f(ZJIF(-Z~ (3)

III~PTP f ic thP riPncitv i~mrtinn fnr a ctanrlartÍ nnrma) variahlP anri F ic thP `Íicfn}~nhnn......... . .., -.~~ ~~~~., -J ..-....-...~. .... -. ...-..~M..~ .~..~~~.~~ .....-..,.- .w~~ ~ ... ..... ...................

function for a standard normal variable. T'his density function f is given by:

f(x) - (11,~2~r) ~ é~ruX~~ (4)

so values for f(7J can easily be computed. The values for the distribution function, F(-Z~,
can be obtained directly using the function CDFNORM(x) in SPSSX.
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Heckman proves that:

0 5 1 f L;Z; - L;2 ~ 1 (5)

To avoid computational errors, define a control variable:

CONT - 1 f L;Z; - L;2

and ask for its minimum and maximum.

The second step:

Add L; to the outcome equation and estimate its parameters using OLS. The estimations
are consistent but the error structure is heteroscedastic. An estimation of the true error
variance can be obtained by:

v,2 - [Ee;IN,] - TZ[E(L;Z~ - LZ)~N~~ (6)

where e; are the estimated residuals from the OLS procedure, N, is the number of used
observations in the outcome equation, and r is the estimated parameter for I~. After
computation of this a,z, the standard error for each observation is computable, so
observations with the same value for L; and ~ are assumed to have the same standard
error. By using the inverse of these standard errors as weights in a WLS-estímation,
observations with a low probabilty of inclusion in the sample are weighted more heavily
than observations with a high probability, and the standard errors are reliable for further
inference. Determine for each observation its standard error:

QLf - V~U,2 f i2(1-iZi - 1-s2)~ (~)

and the weight for the WLS-estimation is:

WGT - llv,,; (8)

Then use the REGWGT-option within the SPSSX regression procedure and specify
REGWGT - WGT.
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Summary in Dutch (Nederlandse samenvatting)

In dit bcek wordt verslag gedaan van een onderzoek naar de groeiende deelname aan het
voortgezet en hoger onderwijs in Nederland na de Tweede Wereldoorlog. Aan de ene kant
wordt naar de maatschappelijke oorzaken van de groei gezocht en aan de andere kant naar
de effecten van deze grcei op de relatie tussen opleidingsniveau en functienivesu. De
analyses hebben een sterke empirische nadruk: het onderzoeken van de houdbaarheid van
hypotheses met betrekking tot de verklaring van onderwijsexpansie en het onderzoeken
van de aanwezigheid van al dan niet bedcelde effecten van die expansie op de relatie
tussen opleidings- en functieniveau.

Uit de analyse blijkt onweerlegbaar dat de deelname aan het voortgezet en hoger
onderwijs in de na-oorlogse periode fors is tcegenomen. Niet alleen groeit het relatieve
aandeel van de betreffende leeftijdsgrcep dat naar school gaat, jongeren doen dat ook op
steeds hogere niveaus. Uit de literatuur blijkt dat er een groot aantal verklaringen voor dit
verschijnsel aangevcerd zijn. Voor een deel zijn dit typisch verklaringen voor de groei van
het lager onderwijs; veranderingen als de industrialisatie, de overgang van de 'traditionele'
naar de'moderne' samenleving of de opkomst van natie-staten verwijzen dan ook duidelijk
naar het einde van de negentiende eeuw. Andere verklaringen, die meer voor het
secundair en tertiair onderwijs geëigend lijken, zijn zoveel mogelijk in de analyse
meegenomen.

De verklarende processen zijn in drie groepen ingedeeld: veranderingen op de

arbeidsmarkt, veranderingen in gezinnen en veranderingen in het onderwijssysteem zelf.
Analyse van tijdreeksgegevens laat zien dat van de veranderingen op de arbeidsmarkt, de
toenemende vraag naar hoger opgeleiden niet een duidelijke groei in de deelname aan met
name hogere vormen van onderwijs tot gevolg heeft gehad, zoals sommigen verwachtten.
Werkloosheid echter blijkt een duidelijke invloed uit te oefenen op onderwijsdeelname.

Als de arbeidsmarkt ruimer wordt, en de kansen op het vinden van een baan afnemen,

blijven jongeren in het onderwijssysteem hangen: de een zal dit doen om extra

kwalifikaties te verwerven, voor de ander kan het louter een gebrek aan een goed
altematief (n.l. een betaalde baan) zijn. Kortom, wel de omvang van de vraag naar arbeid
maar niet zozeer het niveau van die vraag heeft een duidelijke invloed op de jaarlijkse

..,7~r:....o.. :.. ,7oot.......o .. ...,,7e...,::~..:.,o Vo~.7o. l~ro., .Y{Jlall4VfW~VII ua uwaaiaaaav ocua vaiuva..~oau.wuo. . va.ava aw.vaa wlibe.o vu aaav: ~eu e....

opvallend overeenkomstig patroon zien. Deelname van jongens wordt bijvoorbeeld niet
sterker door arbeidsmarktontwikkelingen bepaald dan de deelname van meisjes.
Van de veranderingen in gezinnen blijkt dat de verbeterde financiéle situatie voor meer
mensen de tcegangsdeuren tot het hoger bercepsonderwijs en de universiteit geopend
heeft. Deze studenten zouden anders hun onderwijsloopbaan na het voortgezet onderwijs
vermoedelijk hebben afgebroken in verband met de beperkte financiéle speelruimte thuis,
en dat dus ondanks de relatief lage college- en schoolgelden en de mogelijkheden voor
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studiefinanciering. Anderzijds heeft het tcegenomen opleidingsniveau van de ouders geen
rol gespeeld in de grcei in deelname aan het onderwijs. De sterke relatie op individueel
niveau tussen het opleidingsniveau van een persoon en diens ouders wordt niet voor de
maatschappij als geheel teruggevonden. Andere processen dan het veranderende
opleidingsniveau van ouders zorgen voor de tcename van leerlingenaantallen maar
kinderen van hoger opgeleide ouders behouden hun voorsprong.
De veranderingen in het onderwijssysteem zelf lijken de meest duidelijke invloed uit te
cefenen, met uitzondering van de overheidsuitgaven per leerling voor het onderwijs. De
verlenging van de leerplichtige leeftijd heeft het aantal leerlingen in het LBO nog enigzins
uitgebreid. Verder heeft de invcering van de Mammcetwet ervoor gezorgd dat de
deelname in het algemeen voortgezet onderwijs en het HBO een extra impuls heefr
gekregen. Tcegenomen deelname in het voortgezet onderwijs is ook gedeeltelijk
verantwoordelijk voor de grcei in het daaropvolgende niveau: het hoger onderwijs. En tot
besluit laat de toegenomen deelname competitie-effecten zien in het tertiair onderwijs. Hoe
groter de proportie mensen van 18 tot 25 jaar dat doorleert, hoe sterker de groei op het
hoogste niveau binnen he[ hoger onderwijs: de universiteit.

Het succesvol afsluiten van een onderwijsniveau wordt meestal vastgelegd in een diploma.
De tcegenomen onderwijsdeelname heeft een snelle verspreiding van diploma's onder de
beroepsbevolking veroorzaakt. Op de arbeidsmarkt is een diploma een belangrijk
selectiecriterium voor het tcewijzen van beroepen en functies. Voor de beroepen en
functies die meer in trek zijn, worden over het algemeen meer diploma's gevraagd. In het
tweede gedeelte van het bcek wordt onderzocht of de individuele opbrengsten van
diploma's verbonden zijn met de verspreiding van diploma's. Opbrengsten worden
gedefinieerd in termen van het functieniveau van het beroep dat men uitoefent. Ze worden
onderscheiden in toegevoegde en totale opbrengsten. De totale opbrengst geefr aan hoeveel
iemand voor zijn of haar totale onderwijsloopbaan terugkrijgt. De toegevoegde opbrengst
geeft aan hoeveel iemand voor een bepaald diploma terugkrijgt, ten opzichte van hen die
dit diploma niet hebben behaald.
Cohortanalyse van meerdere surveys laat zien dat voor hen die de arbeidsmarkt hebben
betreden tussen 1931 en 1980, toegevcegde en totale opbrengsten van diploma's uit het
voortgezet en hoger onderwijs, in termen van functieniveau, samenhangen met de
verspreidingsgraad van die diploma's. Voor mannen blijkt dat de toegevcegde opbrengsten
van diploma's uit het secundair en tertiair onderwijs een kromlijnig verband vertonen met
de verspreidingsgraad. Tot ruwweg een verspreidingspercentage van 60 nemen
toegevoegde opbrengsten tce, waarna ze snel afnemen. Voor vrouwen zijn de toegevoegde
opbrengsten van diploma's uit het voortgezet en hoger onderwijs opmerkelijk stabiel, wat
vermoedelijk wordt veroorzaakt doordat vrouwen niet altijd de kans krijgen om hun
diploma's in te zetten in de strijd voor een functieniveau of daar vrijwillig van afzien.
Deze onzekerheid in het model voor opbrengsten van vrouwen pleit ervoor dat uitspraken
over samenhangen tussen opbrengsten van diploma's en verspreiding ervan, op het
mannelijke deel van de gegevens wordt gebaseerd. De ontwikkeling in de totale
opbrengsten voor mannen laat zien dat voor hen die vanaf de helft van de jaren vijftig de
arbeidsmarkt hebben betreden, het functieniveau daalt voor alle secundaire en tertiaire
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diploma's. Alleen voor relatief hoger opgeleide mannen die tussen 1931 en 1955 de
arbeidsmarkt hebben betreden, laten de analyses een constante en zelfs tcename in totale
opbrengst in termen van functienivesu zien. Kortom, opeenvolgende generaties
schoolverlaters ontkomen uiteindelijk niet aan diploma-inflatie, maar de afstand tussen
opbrengsten van diploma's laat zien dat de hoogst opgeleiden hier het minst van te lijden
hebben.
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The total number of pupils and students in education has enormously
increased during the last half-century. Not only more young people attend
school, the levels at which they enroll, rise as well.
It is not entirely clear which societal developments are responsible for this
educational expansion. Is the educational system nowadays more open than
some decades ago? Does the labor market continuously require higher
degrees'? Or are families gradually becoming better equipped for sending
their children to higher levels of education`?
One of the most direct effects of educational expansion is the rapid
proliferation of diplomas in the labor force. It is commonly believed that
this proliferation is affecting the value of educational credentials. But do
returns simply decrease if dispersion continues or are there contradictory
trends as well?

This study sets out to answer these questions. First, using time series data,
it is shown which societal changes influenced enrollment rates in Dutch
secondary and tertiary education. Unemployment, monetary family
resources and a series of changes in the educational system appear to have
contributed to school expansion in the post-war Netherlands.
Secondly, using survey data, changes in the returns on secondary and
tertiary educational credentials are assessed. In particular after the fifties,
subsequent generations of new labor market entrants are confronted with
decreasing returns in terms of their occupational level. Comparison between
categories of graduates reveals that the most highly educated suffer least
from this credential inflation.


	Contents
	Preface
	Chapter 1 Introduction
	1.1 Educational expansion
	1.2 Causes of expansion
	1.3 Consequences of expansion
	1.4 Outline of this study
	Chapter 2 Dutch society and the Dutch educational system
	2.1 Post-war developments
	2.2 The educational system
	Chapter 3 Causes of educational expansion
	3.1 Introduction
	3.2 Theories and previous research
	3.3 Explaining educational expansion
	3.4 Causes of Dutch educational expansion
	Chapter 4 Analysis of the causes of Dutch post-primary 
educational expansion
	4.1 Introduction
	4.2 Research design and methodology
	4.2.1 A cross-temporal design
	4.2.2 The analysis of time series
	4.3 The expansion of secondary and tertiary education: a description
	4.4 Analysis of the causes of expansion
	4.4.1 Introduction
	4.4.2 Models
	4.4.3 Measurement
	4.4.4 Lagged effects
	4.4.5 Research hypotheses
	4.4.6 Analyses and findings
	4.4.6.1 Estimations
	4.4.6.2 Residual analysis
	4.4.7 Interpretation of the findings
	4.5 Conclusion
	Chapter 5 Changes in individual returns on education
	5.1 Introduction
	5.2 Returns on education
	5.3 The level of occupations
	5.4 Proliferation of credentials
	5.5 Conclusion
	Chapter 6 Analysis of the effects of educational expansion
on returns on credentials
	6.1 Introduction
	6.2 Research design: samples and cohorts
	6.3 Data and measurement
	6.4 Analysis and findings
	6.4.1 Men
	6.4.2 Women
	6.5 Conclusion
	Chapter 7 Conclusion and discussion
	7.1 Summarized findings
	7.2 Discussion
	References
	Appendix 4.1 Information on the used series and their origin
	Appendix 4.2 A Summary of findings from other publications 
resulting from the research project
	Appendix 6.1 Information on the surveys and comparative 
analyses
	Appendix 6.2 Heckman's two step method
	Summary in Dutch (Nederlandse samenvatting)

