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Introduction

It is well-established that people with higher levels of education eam more on
average than those with less education. In fact, in the 1960’s a theory of "human capital"
was developed (Becker, 1962, 1964; Becker and Chiswick, 1966; Mincer, 1974) to
explain how "the imbedding of resources in people influences real future income.”
(Becker, 1962:9) In 1974, Mincer laid a framework for estimating the rate of retum to
education using an earnings function that measures the log of earnings as it relates to
education, experience and experience squared. This relationship has been estimated
pumerous times in various forms. Much of this analysis began in the United States, where
Mincer and Becker work and where public use data is readily available. Studies have
since been conducted on almost every country. The results of these studies have been
compared, but because the methodologies were often quite different, only broad
generalizations have been drawn. Recent research comparing education and earnings in
the United States has focused on changes in the rate of retumn over time; few such studies
have been completed in other nations.

This paper attempts to bridge the gap between the previous cross-national work
estimating rates of return to education and the current trend toward examining rates over
time. I build on previous cross-national work by comparing education and earnings

across five countries in a systematic way.! Using Mincer eamings functions I estimate

"The only other work I am aware of which attempts to systematically estimate eamnings
functions across countries is two working papers by Jochim Wagner and Wilhelm Lorenz
(Wagner & Lorenz, 1988, 1990).



the rate of return to education for two waves of data for each of the countries. I find that
the rate of return to education increased most dramaticalty during the 1980’s in the United
States. Other countries saw either small increases during the studied time period
(Australia), or decreases in the rate of return to education (the Netherlands). |

This paper is organized as follows. Section two looks at the previous research in
this area. The third section describes the data and provides a brief rationale for my choice
of coding for the education variable. The fourth section contains the empirical results
while the final section summarizes the findings.

Previous Research

The earliest formal work in the area of hurman capital investment began with an
article by Gary Becker in which he described how such things as on the job training,
schooling and medical care can effect eamings and what incentives exist to invest in these
various forms of human capital (Becker, 1962). It is with this articlé that éducation {and
human capital in general) came to be viewed as an investment and as such had an
associated rate of return.

Based on the work of Becker, Jacob Mincer formally developed a model for
estimating the rate of return to education (Mincer, 1974). (See Appendix A for
derivation.) The eamnings function Mincer developed is:

InY = by + b,S + bexp + byexp’
where: Y = annual eamings of an individual
S = years of school for an individual

exp = years of experience of an individual

This model is based on the assumptions that the only cost to schooling is foregone



eamings and that the length of an individual’s working life is independent of his or her
schooling. Evidence suggests that the Mincer eamings function is of the appropriate
functional form to relate eamings, education and experience (Heckman & Polachek,
1974).

' When the Mincer eamings equation is estimated empirically, the coefficient on
schooling is often interpreted as the rate of return to education. As Griliches notes, this
is only true "if foregone income is the only cost of an additional year of schooling and
if the increment in log income due to this additional year of schooling is constant in
perpetuity.” (Griliches, 1977 4) In addition, there are two types of returns to education--
social and private. The social rate of retum is the retum from society’s point of view and,
as such, benefits are gross eamings and costs are all costs associated with obtaining that
level of education. The private rate of return, on the other hand, is from the individual’s
point of view so benefits are net earnings while costs are only what the individual pays
directly or forgoes. So, while many studies have attempted to estimate the rate of retum
to education, it is perhaps more accurate to state that they have examined the association
between education and earnings.

There are three main criticisms of the Mincer eamings equation. First, school
quality is omitted, second, ability is omitted and third, there is a selection problem
associated with who chooses to obtain more education.

If it is assumed that people who attend higher quality schools also obtain more
education, then omitting school quality from an eamings equation will cause the

coefficient on schooling to be biased upward. While estimates of the bias range from as



little as six percent (Card & Krueger, 1992b) to as much as 90 percent (Behrman &
Birdsall, 1987), the effect is strongly overstated when cohort effects are also omitted
(Card & Krueger, 1992b). So, while school quality is important, the magnitude of its
effect is uncertain.,

Omitting ability will have the similar effect of biasing upward the coefficients on
the schooling variable if it is true that high ability individuals on average obtain more
education. However, if there is measurement error associated with the schooling variable
then the coefficient will be biased downward. Based on various analyses using different
measures of ability and different estimation techniques, Griliches concludes that "in
optimizing models the is no good a priori reason to expect the ability bias to be positive”
(Griliches, 1977 18).

The third criticism of the eamings equation is one of selection. If it is true that
people who choose to obtain more education are different (in unobservable ways) from
those who choose to obtain less education, then conclusions should not be drawn which
state, for example, that if people who currently only have a high school education were
to attend college then their earnings would increase by a certain amount. The
unobservable differences across these groups means we do not know if those with a high
school education would be effected the same way by obtaining a college education as
those who chose to do so in the first place. Rather, ail that can be said is that those who
chose to obtain a college education earn so much more on average than those who chose
to obtain a high school education. Kane and Rouse attempt to correct for both selection

bias (using test scores, class rank and family income) as well as for measurement error



(using self-reported education as an instrument for school transcript measures) and found
that the effects are nearly equal in magnitude and opposite in sign so that correcting for
neither yields similar results as correcting for both (Kane & Rouse, 1993).

Mincer earnings equations have been estimated by many people in various
countrjes. (Demetriades and Psacharopoulos, 1987; Murphy & Welch, 1989; Papanicolaou
and Psacharopoulos, 1979; Psacharopoulos and Layard, 1979; and Psacharopoulos and
Velez, 1992). The methedology and results or these individual studies are summarized in
Table 1. They generally find that eamings functions explain about 30% of income
variability and that private rates of return are around ten percent.

Psacharopoulos has likely done the most work on compiling results from various
studies in an attempt to make cross-national comparisons of the return to education. In
his studies (Psacharopoulos 1972, 1973, 1985), he found fairly consistent estimates of
private rates of return to education in developed countries of around ten to fifteen percent.
He also found diminishing retumns to education and an overall estimate of the coefficient
on schooling in the Mincer eamnings function of around nine percent in advanced
countries: Comparability across countries, however, is a problem because the resuits were
estimated using different methodologies and assumptions.

Recent research in the United States has focused on changes in the rate of return
to education over time. Since 1979, the earnings of college educated men relative to high
school educated men have increased sharply (Burtless, 1990; Levy & Murmane, 1992;
Bound & Johnson, 1992; Murphy & Welch, 1992). This is particularly true for those who

are young and for those who work in blue collar occupations where earnings have
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declined (Blackburn, Bloom & Freeman, 1990/1991). In addition, people are on average
obtaining more education (Kosters, 1991). For both of these to hold true (increased supply
and increased returns), standard economic theory suggests a larger increase in demand for
than supply of highly educated workers. This is often attributed to changing technology
such as computerization (Bartel & Lichtenberg, 1987; Krueger, 1993; Gottschalk and
Joyce, 1992) as well as to a phenomenon often referred to as deindustrialization whereby
shifts in product demand cause a decrease in the number of manufacturing jobs which
typically employ those with less education (Katz & Murphy, 1992; Murphy and Welch,
1991).

The available research therefore suggests that while it is important to keep
potential biases in mind when estimating earnings equations, the size of these biases is
disputed in the literature. This paper attempts to improve on previous cross-national work
as well as to address questions existing in the current U.S. literature by systematically
estimating Mincer eamings equations across countries and over time. In addition, because
of the importance of the industrial structure on eamings (Gottschalk and Joyce, 1992),
controls for industry and occupation have been included.

Data

This study uses data from the Luxembourg Income Study (LIS), a collection of
data sets obtained primarily from income surveys in various countries. Substantial effort
has been made to mai:c the data as comparable as possible across the countries. Appendix
Table B-1 lists the surveys used in the five countries I examine: the United States,

Canada, Australia, the Netherlands and Germany. The choice of these countries was



primarily data driven. In addition, because the popular press often compares the United
States educational system with that of other countries (Celis, 1993), I wanted to include
countries with fery different educational systems from the U.S. such as the Netherlands
and Germany. I look at two waves of data for each of the five countries--one from the
early 1980’ and one from the later 19807s.’

This study examines non-disabled, male, household heads between the ages of 25
and 55 who work full-year, full-time. Because I estimate Mincer eamings equations and
calculate experience as potential experience (age minus education minus six), by focusing
on men I am more likely to avoid the problem of interrupted labor market experiences
more common among women. I look at those who work full-year, full-time in an attemnpt
to avoid the problems associated with whether increased earnings are a function of
increased hours or increased wages as other authors have done (Blackbum, Bloom &
Freeman, 1991; Gottschalk and Joyce,‘1992). In general, full-year, full-time is defined
to be those who work at least 35 hours a week at least 48 weeks a year, though this
varies slightly by survey. Another option I had was to use hourly wages as the dependent
variable and expand the analysis to cover everyone with positive earings. Hourly wages
for several countries, however, would have to be calculated as earnings divided by hours
worked and for several countries we know only whether someone worked full-time or
part-time, full-year or part-year, not actual total hours worked. It is for these reasons that

this paper looks only at men who work full-year, full-time. The measure of income used

’The second wave of data for Germany (1989) is not yet available 'in' LIS, but _should be
soon.



is gross wage and satary income. Although net income might be theoretically preferred
due to different tax structures across countries, only gross income is available at the
individual level.

Table 2 shows the proportion of men who work full-year, full-time by educational
status as an indication of the potential bias which may result by not including those who
work less than full-year, full-time in the analysis. We see that in the United States and
Canada, the percentage of men working full-year, full-time increases with their level of
education. Whether this is by choice or by necessity (eg: the inability to find full-time
employment) is unclear. From 70 to 83 percent of men worked full-year, full-time in the
United States in 1979 while in 1986 only from 44 to 79 percent did so. This represents
the largest difference across educational categories in full-time status among the five
countries examined. If there is a bias that results from examining full-year, full-time
workers exclusively, it will likely have the lafgest effect in the United States. In Canada
the employment status was also closely related to educational levels with the percent of
men working full-year, full-time ranging from 62 to 87 percent in 1981 and from 54 to
86 percent in 1986.

There is much less variation in full-year, full-time employment in the remaining
three countries and the corxelation with educational status is no longer so strong. For
example, in Australia in 1981 the percent of men working full-year, full-time ranged from
89 to 95 percent, a much narrower range than was seen in the United States or Canada.
In addition, the fewest men worked full-year, full-time in the middle education category.

The range was similar in 1985 with from 82 to 88 percent of men working full-year, full-
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time. Results from Germany 1984 are similar with from 78 to 85 percent working full-
year full-time. Those with a low level of education worked the least while those with the
next to highest level of education worked the most.

In the Netherlands, we see the largest percent of men working full-year, full-time.
In 1983, from 88 to 95 percent did so while in 1937 from 79 to 93 percent did so. Again,
the association between full-year, full-time employment status and educational attainment
is weak. In 1983, those with a high school education worked the least while those with
the lowest level of education worked the most. In 1987, the association between
employment status and education level in the Netherlands appears to be exactly opposite
to that seen in the United States and Canada. Here, those with the lowest levels of
education work the most while those with the highest levels of education work the least.

1t appears, then, that while there is some variation in the number of men who
work full-year, full-time based on educational attainment, this association is much weaker
and less systematic when looking across countries than would be predicted by looking at
these trends in the United States alone.

In an attempt to make my results as comparable across countries as possible, I
examined and reclassified the coding of several variables. The most important one was
education. Although many studies (and Mincer’s theoretical model) use years of education
attained, much of the data I have is coded as degree attained (which is not highly
comparable across countries with different educational systems). It is because of this that
I chose to categorize educational attainment into various groups as others have done

(Murphy & Welch, 1989). I use a unique classification system which I developed to code



education into five categories: Low or No Education (approximately 0-6 years), Low
Education (7-11 years), High School (12 years), Other (13-15 years), and College (16 or
more years). Appendix Table B-2 summarizes the recoding for the five countries while
Appendix Table B-3 indicates what proportion of the sample falls into the various
educational categories. In addition, Appendix C, which contains a description and diagram
of each of the educational systems, is included to help explain the choices I made in
coding education. Occupation is classified into four groups: Professional and
Administrative; Sales, Service and Clerical; Blue Collar; and Other. Industry is
categorized as: Primary, Manufacturing, Commerce, Other Service, Financial Service,
Utilities, Construction and Missing. The percent of the sample falling into the various
occupational and industrial categories are found in Appendix Tables B-4 and B-5.

Empirical Estimates

This study begins with the estimation of the following Mincer earnings equation:
InY = b, + b,Low/No +b,Low +b,Other + b,College + b;Exp + bExp’
where: InY = log of gross wage and salary income
Low/No = a2 dummy variable for low or no education
Low = a dummy variable for low education
Other = a dummy variable for other education
College = a dummy variable for College or more education
Exp = potential experience
Exp’ = potential experience squared
Potential experience is calculated as age minus education minus six where education is
the years of education for that level of education. (I use 6 years for Low/No education,

10 for Low, 12 for High School, 14 for Other and 16 for College.)

Because high school is the omitted dummy variable, it is expected that the

10



coefficients on Low/No and Low Education will be negative (those with less than a high
school education would be expected to earn less than those with a high school education),
while the coefficients on Other and College would be expected to be positive. It is also
expected that experiencé generally has a positive effect on earnings, but at a declining rate
SO that the coefficient on experience squared would be expected to be negative.

The basic eaming equation yields standard shaped age-eamings profiles. This can
be seen in Figure 1 where earnings profiles in all countries rise quickly at younger ages
then taper off at later ages. As the le;vel of education increases, so does the steepness of
the earnings profile. Only in the United States for the lowest level of education does the
eamings profile not exhibit the anticipated shape. This is potentially a result of examining
only those who work full-year, full-time or the small number of workers in the lowest
educational category.

Table 3 presents the results of the estimation of the above earnings equation.
Nearly every coefficient is statistically significant at the one percent level. The only two
that are not are the coefficients on other education for Australia in both 1981 and 1985.
This may be a result of the coding of the education variable in this country. As would be
expected, the coefficient on the schooling dumimny variable is lowest for the Low/No
education category and increases with each subsequent level of education. The coefficient
on experience is always positive and between 0.03 and 0.06 for all the countries.
Experience squared, as would be expected, has a negative effect--of between 0.0004 and
0.0009.

The basic eamings function estimated here appears to do a better job of explaining

11
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Table 4

Dependent Variable = Log Wage
Regression Estimates for Male Household Heads Who Work FYFT
All Variables--Education, Experience, Occupation, Industry
standard errors in parentheses

United States Canada Australia Netherlands Germany

1979 1986 1981 1987 1981 1985 1983 1987 1984 1989

Constant 9297 | 9672 | 9730 9.887 | 9407 ] 9723 | 10.261 10.166 | 10.089
(0.042) | {0.068) | (0.037) | (0.049) | (0.043) | (0.069) | (0.055) | (0.051) | (0.046)

Schooling and Experience

Low / No -0.550 | -0.560 | -0.275 | -0.20! | -0.154 ha -0.396 -0.472 na
(0.054) | (0.124) | (0.028) | (0.U39) | (0.044) na 0.029) | (0.026) na

Low -0.209 | -0.267 | -0.126 | ~0.095 | -0.076 | -0.084 | -0.226 0.172 -0.152
Education | (0.027) | (0.049) | (0.020) | (0.026) | {0.030) | (0.037) | (0.026) | (0.025) | (0.019)
Other 0.124 0.137 0.039 0.072 0.027 0.015 na na 0.073
Education | (0.023) | (0.034) | (0.021) | (0.024) | (0.029) | (0.035) na na 0.023)
College 0.282 0.362 0.246 0.289 0.202 0.257 0.309 0.278 0.283

(0.025) | (0.031) | (0.026) | (0.030) | (0.034) | (0.044) | (0.035) | (0.031) | (0.028)

Experience | 0.035; 0037 | 0024} 0036] 0023 0026] 0.048 0.059 0.042
0.004) | (0.006) | (0.003) | (0.004) { (0.003) | (0.006) | (0.005) [ (0.004) | (0.004)

Exper.? 5684 | -6.524 | 3713 | -5954 | -4355 | -4811 | -7.525 -8.622 -7.935
(E-04) (0.939)| (1.556)} (0.712)] (0.964)] (-0.779)| (1.531) | (0.913) [ (0.817) | (0.993)
Occupation

Profess., 0.175 0.243 0052 0100 | 0208 0.180 na na 0.281
Admin. (0.023) § (0.031) | (0.020) | (0.025) | (0.017) | (0.028) na na (0.026)
Sales, Serv | 0.014 | 0059 -0.055) -0.026 | 0056 | 0.041 na na 0.055
Clerical (0.012) | (0.015) | (0.009) | (0.013) § (0.010) | (0.016) na na (C.010)
Industry

Primary 0.119 | -0.205 na 0.133 | 0295 | -0.337 ( -0.148 -0.064 0.049

(0.048) | (0.043) na (0.037) | (0.033) | (0.050) | (0.054) | (0.062) | (0.062)

-0.106 | -0.235 na -0.173 | -0.128 | -0.163 | 0.002 0.007 -0.060
Commerce ; (0.026) | (0.041) na (0.029) | (0.020) ! (0.036) | (0.030) | (0.025) | (0.027)

Other -0.208 | -0.259 na -0.172 1 -0.053 | -0.073{ 0.038 0.006 -0.100
Service 0.023) | (0.034) na (0.028) | (0.020) | (0.034) | (0.022) | (0.021) | (0.021)
Financial -0.106 | -0.167 na -0.113 | 0.003 | -0.078 | 0.135 na 0.169
Service (0.042) | (0.061) na (0.049) | (0.024) | (0.044) | (0.031) na (0.037)
Utilities 0.050 | -0.008 na -0.010 | -0.022 [ 0.030 | 0.003 -0.006 -0.057

{0.028) | {0.039) na (0.030) | (0.023) 1 (0.035) | (0.028) | (0.030) | (0.028)
Construct. | -0.058 na na -0.212 | -0.127 { -0.108 | -0.004 -0.017 -0.098

{0.031) na na (0.039) | (0.033) | (0.046) | (0.029) | (0.029) | (0.028)

R2 0162 | 0173 0017 | 0425 0124 01401 | 0.281 0.330 0.384




the variation in eamnings in the Netherlands and Germany than in Canada and the United
States. This can be seen roughly by looking at the value of R% In Germany and the
Netherlands, education and experience explain about 30 percent of the variation in
eamings but these varaibles explain only about 10 percent of the variation in the United
States and Canada. This is likely a result of the extent to which educational background
and employment are related. As indicated in Appendix C, the systems of education in
Germany and the Netherlands are more structured and career-paths more well-defined. For
example, in Germany to become an engineer you must attend Fachhochschule. In the
United States, on the other hand, it is possible to become an engineer by attending a
variety of different types of schools.

As mentioned earlier, other authors have found that the occupation and industry
in which an individual works may effect his eamings (Blackbumn, Bloom & Freeman,
1990/1991). If this is true, the coefficients on schooling in Table 3 may be picking up
some of the effects of occupation and industry. Table 4 is therefore included to show the
effect on the regression results when industry and. occupation have been controlled for.
The coefficients on schooling are somewhat smaller indicating that occupation and
industry are important. The overall fit is improved slightly in the United States, Canada
and Australia, not at all in the Netherlands and quite a bit in Germany. The fact that
occupation and industry have no effect in the Netherlands may be the result of the way
the variables are coded while the improved fit in Germany is likely due to the more rigid
structure of the German system of education and subsequent employment.

Before comparing the results of Tables 3 and 4 with previous research, it is helpful
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to convert the coefficients so they have more meaningful interpretations. If schooling
entered the above equation in continuous form, the appropriate interpretation of the
coefficient on schooling would be the percentage increase in earnings associated with a
one year increase in educational attainment. This interpretation, however, is flawed when
education enters the equation as dummy variables. In a semilogarithmic equation with a
continuous independent variable, the coefficient on that variable is the derivative of the
dependent variable (log earnings, for example) with respect to the independent variable
(years of schooling). (Halvorsen and Palmquist, 1980). However, the derivative of the
dependent variable with respect to a dummy variable does not exist. The coefficient of
a dummy variable simply indicates, for example, the effect on earnings of the presence
of that which is represented by the dummy variable (such as college education)
(Halvorsen and Palmquist, 1980). To transform the coefficients into percentage changes
in earnings, the following method is adopted. Let g be the relative effect on Y of the
presence of the factor represented by the dummy (g = (Y, - Y,)/¥,). The Mincer earnings
function can then be written (assume for simplicity the dummy variable can take only two
values--educated and not);

Y = (1 + g)° exp(b, + bexperience + b,experinece?)
The coefficient on schooling is therefore In(l+g) and the relative effect on Y is
g=exp(b,)-1. (Halvorsen and Palmquist, 1980)

The results of Tables 3 and 4 have been converted to estimates of the increased
earnijngs of college versus high school or high school versus low school and are presented

in Table 5. The converted results show that individuals with a college education on
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Table 5

Percent Increase in Earnings for Various Levels of Education
for Male Household Heads Who Work Full-Year, Full-Time

Standard Earnings Function Estimates with Controls for
Estimates Industry and Occupation
College/ High School/ College/ High School/
High School Low Ed. High School Low Ed.
United States
1979 36.64 26.39 326 23.2
1986 49.00 34.51 43.6 30.6
Canada
1981 36.29 12.88 279 134
1987 37.05 92.01 335 100
Australia
1981 32.99 11.44 224 7.9
1985 40.23 14.46 29.3 8.8
Netherlands
1983 36.59 28.23 36.2 254
1987 32.00 19.13 320 18.8
Germany
1934 53.19 22.04 327 16.4
1989




average earned about 36 percent more than those with a high school education in the
United States in 1979, Canada in 1981 and the Netherlands in 1983. Australian college
educated workers earned slightly less (33 percent) while the German college educated
eamed 53 percent more than those with only a high school education. The higher earnings
of college versus high school educated men appears to have increased during the 1980’s
in the United States, Canada and Australia. These results are very similar to estimates by
Kosters who found that in the United States in 1978, those with a college education
eamed on average 35 percent more than those with a high school education, 48 percent
more in 1983 and 78 percent more in 1988 (Kosters, 1991). In the Netherlands, on the
other hand, the earnings of college educated workers fell slightly. A second wave of data
for Germany is not yet available, although others have found declining earnings ratios of
the college to the high school educated in Germany (Lehrman & Lane, 1993).

While the college educated clearly earmned more than the high school educated,
what about those with a high school education relative to those with less education? In
the United States, high school educated men eamed 26 percent more than those with low
education eamed in 1979 and nearly 35 percent more in 1986. In Canada and Australia,
high school educated men eamed only about 12 percent more than those with low
education, while in the Netherlands and Gemmany the figure was closer to that of the
United States. During the 1980’s, it appears high school educated men saw increased
eamings relative to those with less education only in the United States and Australia. In
Canada and the Netherlands their eamings, while still higher, fell relative to their less

well-educated counterparts.
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Table 5 also includes the results when occupation and industry are controlled for.
Overall, the trends hold, however, the increased eamings associated with any given level
of education are generally smaller. So, for example, college educated men in the United
States in 1986 earned 43.6 percent more than high school educated men when industry
and occupation were controlled for, lower than the 49 percent that was indicated without
the controls. This pattern of lower returns with industry and occupation controls holds
across time, countries and educational levels.

It is perhaps most useful to convert the results to estimates of the increased
eamings associated with an additional year of schooling. This makes the results more
comparable to rate of retum estimates. To do this, the average number of years associated
with each level of education must be assumed (as noted before, I use 6, 10, 12, 14, and
16 years for the five educational categories). Using the notation from the prior conversion,
the increased eamnings of the college educated relative to the high school educated can be

written as the following ratio of earings™:

1+ g=exp(by,+b, +bE +bE?
exp (by +bsE, + beEy")

where E_, = experience of someone of a certain age with college education
E, = experience of someone of a certain age with high school education

So, for example, E, for a 45 year old man would be 23 (45-16-6). The yearly percentage

increase in eamings for each year of college education over high school education is:

*Wagner and Lorenz performed similar conversions in their working papers.
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r = [y(I+g)-1]1%100
where n is the difference in years of education for the two levels being compared (four
for college and high school). This is similar to a compound interest calculation.

The converted results for college vs. high school education and high school vs.
low education are shown in Table 6. The results without controlling for occupation and
industry range from about six to sixteen percent--very close to the estimates of
Psacharopoulos for advanced countries. With controls, the estimates of the rate of return
to education are slightly smaller (from five to nine percent for college and from four to
fourteen percent for high school), except in Canada where the rates for high school
actually increase slightly.

Comparing the rate of return of a high school versus a low education with the
return of a college to high school education is also illuminating. In most countries, (all
but Australia and Canada 1987), there appear to be diminishing returns to education. For
example, in Germany the rate of return to a high school education is higher (eight
percent) than the retumn to a college education (seven percent). This is also consistent with
Psacharopoulos findings.

Because the results of other studies are often taken from an eamings equation with
years of education as the school variable, I have also computed rates for the United
States* this way. Calculating the retum in this fashion assumes a constant rate across

different educational levels. I find a rate of return to a year of education of 7.2 percent

“The United States is the only one of the five countries I examine where education is coded
in years and as such is the only country for which I am able to make this comparison.
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in 1979 ahd 8.8 percent in 1986. These results are consistent with the Psacharopoulos
results (Psacharopoulos, 1985). The rates are somewhat smaller than those in Table 6,
likely because those rates of return pertain to specific levels of education while the above
calculations are for all levels of education. In any case, the results m Table 6 using
dummy variables for educational levels are in the right range and move m the same
direction o;rer time as rates calculated using a more standard eamings eqﬁation with
education measured in years. |

In addition to examining the rate of return to various levels of education, we can
look at how the rates have changed across time in the four of the five countries. As
mentioned before, research in the United States has generally found increasing rates of
return during the 1980°s (Levy & Mumane, 1992; Katz & Murphy, 1992; Bound &
Johnson, 1992). The results in Table 6 are consistent with this finding. With controls for
occupation and indusﬁy, the rate of return to a college versus a high schopl education
increased from 6.6 to 9 percént between 1979 and 1986 while the high school to low
education rate increased from 10.7 to 14.2 percent. Is this trend vnique to the United
States? In many ways, it appears to be unique among the countries I examine. In the
Netherlands the rate of retum appears to have declined during the 1980°s. This is also true
in Canada for the high school to low education rate. The Canadian rate for college to high
school as well as both rates in Australia appear to have increased over time as in the
United States, but by a much smaller amount. So, it appears thm large increases in the
rate of return to education during the 1980’s are a phenomenon unique to ﬁe United

States, although several other countries exhibited similar, though smaller, trends.
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Table 6

Yearly Increase in Earnings for Various Levels of Education
for Male Household Heads Who Work Full-Year, Full-Time

Standard Earnings Functions Estimates with Controls for
Estimates Qccupation and Industry
College/ High School/ College/ High School/
High School Low Ed. High Scheol Low Ed.
Uniited States
1979 7.29 11.94 6.60 10.67
1986 9.92 15.81 9.00 14.23
Canada
1981 7.39 5.82 5.77 6.16
1987 7.29 4.11 6.77 459
Australia
1981 7.29 5.78 5.05 3.97
1985 8.58 7.11 6.43 439
Netherlands
1933 7.06 12.67 6.92 130
1987 5.47 7.94 5.51 7.82
Germany
1984 11.06 10.84 7.08 8.16
1989




In examining these changes in the rate of return to education over time we might
ask, for example, whether it is the increased earnings of those with a college education
ox the decreased earnings of those with a high school education driving the results. Tables
7A and 7B, which present changes over time in mean and median earnings (in 1986
United States dollars), allows us to explore this issue.

Overall, average eamings increased during the 1980’s in all four countries
examined (by a low of 1.2 percent in the United States to a high of 3.8 percent in
Canada). Similarly, median eamings rose in three of the four countries examined (in
Canada by 2.9 percent, Australia by 2.3 percent and the Netherlands by 0.4%). Only in
the United States did median earmings fall (by 2.6 percent) while average earnings rose
(by 1.0 percent). This suggests a widening of the eamings distribution in the United States
with more people in the lower tail of the distribution (hence the lower median) but with
those at the top of the distribution eaming more (and thereby bringing up the average).
In the other three countries, on the other hand, the overall trends suggest that earnings
generally increased as both the median and the mean rose. The relativcly small overall
trends, however, mask substantial variation which occurred across educational categories--
variations which can shed some light on the changes in the rates of retum to education
reported earlier.

In the United States, for example, we see in Panel A of Table 7A that the average
eamings of those with the three lowest levels of education fell (by 6.9, 10.9 and 7.8
percent) during the 1980’s while the eamnings of those with higher levels of education saw

inicreased earnings (of as much as 6.1 percent for the college educated). In Table 6, we
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saw that between 1979 and 1986 the rate of return to education for a college versus a
high school educated man in the United States rose from 6.6 to 9.0 percent. Table 7A
allows us to see that this was not only the result of those with a college education earmning
more, but also of those with a high school education eaming less. Although median
eamings fell for U.S. workers in all five educational categories, they declined the most
for those with the lower levels of education, results which support the findings in Table
TA.

At the other end of the spectrum is the Netherlands where, in Table 6, we saw a
declining rate of return to education. For example, the return to a college versus a high
school education fell from 6.9 to 5.5 percent. In Table 7A we see that, unlike in the
United States, this result was primarily driven by the diminished eamings of those with
a college education. Similarly, the decrease in the rate of retumn to education of those with
a high school versus a low school education was driven primarily by the increased
eamings of those with low levels of education. Here, median earnings trends generaily
mirmnic the mean earnings trends.

Tables 7A and 7B also allow us to see from where these changes in overall
eamings came--young workers (aged 25 to 34) or older workers (aged 35-55). Evidence
in the United States has shown that during the 1970’s and 1980’s, the eamings of younger
workers fell relative to older workers (Freeman, 1979; Bound and Johnson, 1992). A
variety of theories have been put forth to explain this trend. One, based on a theory of
internal labor markets states that "in the face of downward wage pressures -from

globalization, older workers are better able to immunize themselves from growing wage
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competition as a result of seniority rules, firm specific training and other institutional
barriers that favor job incumbents over new labor market entrants” (Morissette, Myles and
Picot, 1993:12). Morissette, Myles and Picot offer another possibility they call de-skilling
whereby new firms that employ younger workers may be introducing technologies that
require less skill and pay lower wages than in the past. Whatever the reason, this could
have important implications for the changing rates of return to education both over time
and across countries.

Recall that in the United States the increased rate of retumn to a college versus a
high school education between 1979 and 1986 was attributed to declining eamings of
those with a high school education coupled with increased eamings of the college
educated. Panels B and C of Table 7A show that the earnings gain was almost entirely
due to gains by younger workers. The decreased eamings of those with a high school
education appear to have effected both younger and older workers, though the young
faced a sharper decline. In Canada, the younger workers eamings changes were also the
driving force to many of the overall trends.’ In Australia, the increased overall eamings
were generally the result of increased eamings of older workers while the eamings of the
younger workers fell. The only exception to this was for the college educated where the
younger workers saw increased earnings.

In contrast to the United States, the Netherlands saw declining rates of retum to

5The large overall increase in average eamings among older workers (6.9 percent) in Canada
during the 1980’s despite relatively small changes occurring in the various educational levels is
likely the result of the overall upward trend in educational attainment which can be seen in
Appendix Table B-3. '
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education for the college versus the high school educated workers. The driving force
behind this, as seen in Table 7A, is the decline in eamings of those with a college
education. This, in turn, resulted from lower earnings of both younger workers
(somewhat) and older workers (more so). The large overall increase in average earnings
of those with a low education (9.6 percent) was driven almost entirely by the older
workers.

And so it appears that many of the trends in average earnings in the United States
and Canada were driven by changes effecting younger workers while the trends in
Australia and the Netherlands appear to have been driven by changes effecting both
younger and older workers.

Summary

The LIS data used for this study allowed a systematic estimation of eamings
equations across countries and over time. This opened the door for more meaningful
cross-country comparisons than pfevious research which compared results from a variety
of sources that used different methodologies and assumptions (Psacharopoulos, 1985).
Four main conclusions can be drawn from the work in this paper.

The first result is that, as expected, education was found to strongly influence
earnings in all five countries examined. Rates of retum ranged from six to sixteen percent.
In addition, Mincer earnings equations were able to explain from ten to thirty-eight
percent of the variation in eamings. The earnings equation explained more of the variation
in countries with highly structured educational systems such as the Netherlands and

Germany than in the United States and Canada.
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The second main finding of this paper is that there appear to be diminishing
retumns to education in most countries. In the United States, the Netherlands and Germany,
the annual rate of retum to education was higher when comparing high school to low
education than when comparing college to high school. In Canada and Australia, on the
other hand, there appear to be either constarit or even increasing returns.

The third point made in this paper is that the large increases in the rate of retum
to education in the United States during the 1980’s was not matched in other countries.
While some countries did see increasing returns, such as Australia, they were of a much
smaller amount. In other countries, such as the Netherlands, the rate of return to education
actually declined between 1983 and 1987.

The final result of this paper is that these changes in the returns to education in
the 1980’s were driven by different forces across the countries. For example, the large
increase in the rate of return to a college versus a high school education in the United
States during the 1980’s was primarily driven by a combination of increased eamings of
young college educated workers and decreased eamings of young high school educated
workers. In the Netherlands, on the other hand, the decline in the rate of retum to a
college versus a high school education was almost exclusively driven by falling eamings
of those with a college education--particularly older wotkers.

Overall, it appears that Mincer earnings equations continue to successfully explain
a large portion of the variation in earnings. Education remains and important determinant
of eamings. The variation in rates of return to education over time found in this paper

suggest that educational investment and its associated return may be an important factor
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in eamings inequality in these countries. This is where I intend to focus my future

research of this topic.
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Appendix A
Derivation of the Mincer Earnings Equation
In his book Schooling, Experience and Earnings, Mincer derives his now famous earnings
equation. (Mincer 1974) Much of this appendix is taken from his book. He notes in the
book that his work is based on the work of Becker and Chiswick (1966).

Assume: - The only cost of schooling is foregone eamings
- Individuals enter the labor market att =S + 6
- The length of one’s working life is independent of their schooling
- Individuals enter school at time t = 0
- Individuals begin at time t=0 with a stock of human capital E(0)
- Individuals invest at time t a portion, k,, of their earnings capacity
to investment in human capital

Define: E=Y;+C
k,=C,/E
where: C, = investment cost
E, = earnings capacity in period j
Y, = earnings in period j
So,

E, = E,, + 1C,, = E,(1 +1k;,)

By recursion,

7-1
E; = BJ] (1+rk)
t=0

Assuming k<1 and r is small, then gk; = exp(rk;)} and

j-1
InE; = InEy+ Y rk,
t=0

Assume an individual attends school for s periods then works for p periods. Also assume

the rate of return is the same throughout each period. Then,
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r-1 -1
[nE, = E, +rsz k,.+rp2 kj
i=0 =0

Assuming the individual spends all his or her time accumulating human capital in the first

s periods, k; = 1. Assuming a linearly declining investment schedule, k; = k, + k,/T*j. So,

s-1 -1
InE, = InEy+r,y_ 1+1,) " (ky- —k-qf)
10 70 T

ky
InE, = InE,+r. 5+ rp[kot - ﬁt(t—l)]

Using the fact that Y, = E, (1-k,), gives

kb
In¥, = InEy+r,S+r, [kt - = e~ 1)} +In(1-k)

Taking a second order Taylor series expansion around k=0 yields
In (1k) = -k, - k’/2

Using the fact that k, = (k, - k/T *t),

In(1-k) = - [k, - —';% e L - Koy

So,

= - +k°+ + +1+k° + k0+ 52y
nY, = [inE,~k,(1 "2")] r,S +Ir k1 2_7) ?(1 k¥ ~(r, — (21)))

or, InY, = b, + b,S + ct - dt?
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Appendix B

Data Tables

‘Fable B-1

Household Surveys

United States March Cumrent Population Survey

Canada Survey of Consumer Finance

Australia The Income and Housing Survey
Netherlands The Survey of Income and Program Users

Germany German SocioEconomic Panel
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Appendix C
Educational Systems

The United States

Education in the United States today is extremely diverse. There are many
differences in what is taught both across and within states with textbooks often chosen
by individual teachers. There are three main levels of education: primary, secondary and
post-secondary with vocational education available at both the secondary and post-
secondary levels. Schooling is compulsory from age six to sixteen and public schools are
free through grade twelve.

Preprimary education has grown substantially in recent years due in large part to
the increased employment of mothers with young children. In 1920 there were only three
nursery schools, but by 1982 nearly 5.5 million students were enrolled in them with the
estimated figure for 1992 at 7 million students. The main emphasis in preprimary
education is on developing good work and play habits. Kindergartens, which precede
formal education, are separate from both nursery schools and formal education. Typically,
however, they are physically a part of the elementary school.

Primary education generally begins at age six and lasts for six years (eight in some
school districts). Although many differences exist across schools, most typically this level
of education is characterized by a classroom with one teacher responsible for the majority
of activities. Much of the day is devoted to language development— reading, spelling,
writing, speaking, listening etc. There are many non-public schools in the United States,

particularly at the primary level. These schools must follow state laws in much the same
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way public schools do. Catholic schools account for 90 percent of parochial enroliments,
and 8 percent of total primary school enrollments. The curriculum in parochial schools
is quite similar to the public schools, but also includes religious instruction.

The next level of education is typically the middle school or junior high school.
Generally this includes grades seven through eight or nine, although some school systems
do not have this level at all. These schools are geared to be "transitional schools which
focus on the needs of early adolescents.” (World Education Encyclopedia, 1363) Students
are often allowed to choose electives, the curriculum is more specialized and students take
classes from a variety of teachers.

Secondary education, or high school, typically begins with grade nine (ten in
some places) and goes through grade twelve. Students can take either academic or
vocational courses of study or both, all of which lead to a high school diploma. Although
the schools remain very diverse, there is some consistency in teaching due to minimum
competency exams, some standardization of textbooks, and requirements for entrance
exams. Unlike in European schools, American teachers often use classroom tests and
quizzes to assess their students’ comprehension of the material.

Vocational education often begins at the secondary level and continues for two
years at the post-secondary level, though either can be done without the other. In 1982,
27 percent of all high school seniors were enrolled in vocational or occupational
preparation programs--51 percent were female.

There are three main types of higher education in the United States: two year

community or junior colleges, four year undergraduate colleges, and universities.- The two
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year schools are often open to enrollment by anyone with a high school degree and focus,
though not exclusively, on vocational and occupational training. After two years of study
at a community or junior college students earn an associates degree. It is becoming more
common for students looking to save money to attend such a college for two years taking
a general course of study with the intention of transferring to a four year school.

Admissions to colleges and universities usually require, in addition to a high
school degree, such things as minimum secondary grades, scores on national tests,
recommendations from secondary teachers and interviews with admissions officers. After
four years of study, students receive a bachelor’s degree. The number of students studying
full-time at the undergraduate level has decreased in recent years with more students
working while attending school part-time.

Study beyond the bachelor’'s degree is typically undertaken at a university.
Students can obtain a Master’s degree usually with one or two additional years of study
combined with a thesis or final oral examination. Requirements for a Doctoral degree, the
highcst degree conferred in the United States vary considerably. Most typically it requires
two years of study beyond the Master’s degree, a foreign language or statistics, qualifying
examinations and a dissertation.

Although based on a European educational system, the United States educational
system has become it’s own unique system. It is to this system that I will compare the

remaining four systems of Canada, Australia, the Netherlands and Germany.
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The United States Educational System
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Canada

The Canadian educational system has much in common with that of the United
States. Both systems can trace their origins and much of their population to Europe. In
the United States, control over education is left to the states and as a result, a very
diverse system has developed across the country. Similarly, because each of the ten
provinces has its own government which sees to educational matters, the educational
system varies quite widely across Canada. Even the structure of the two systems are
very similar (the most similar of any two countries examined in this study) with
primary, secondary and post-secondary schooling following similar pattemns.

Pre-primary education in Canada is very similar to that in the United States.
Nursery schools are optional but widely used and kindergartens are provided by
virtually all the provinces. The focus of pre-primary education is on building social
skills.

First level, or elementary school, begins at age six in Alberta, Nova Scotia,
Ontario and Quebec and at age seven in the other provinces. Compulsory education
also varies by province-—to age twelve in the North West territories; to age fifteen in
British Columbia, Newfoundland, New Brunswick, Prince Edward Island, Quebec and
the Yukon; and to age sixteen in Alberta, Manitoba, Nova Scotia, Ontario and
Saskatchewan.

Students originally attended elementary school for eight years followed by four
years of secondary education, though now it is common to see systems that contain the

equivalent of a middle school which students attend for two or three years after
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attending elementary school for six years. Both elementary education and middle
school education are considered to be at the first level. Enrollments in elementary
schools have been falling lately due to a declining birth rate and slowed immigration.
Subjects taught at the first level include: reading, writing, arithmetic, science, social
studies, music, art and physical education.

While most students attend provincially funded and run schools, about five
percent are enrolled in private schools where enrollments are growing. The private
school system in Canada is fairly well regulated and supervised and even partially
funded by the govemment. As in the United States, the curriculum in Canadian private
schools is similar to that in public schools, with the addition éf religious instruction.

Second level, or secondary education, begins at either grade nine or ten and
continues through grade eleven (Newfoundland, Quebec), twelve (most provinces) or
thirteen (Quebec-precollege level) depending on the province. Schools at this level
vary in size from one room in remote areas to huge schools with as many as 3000
students. Students choose from a variety of academic, commercial and technical
courses. Tests and quizzes given in class, while historically less common in Canada,
are increasingly being used. The first two years of secondary education are exploratory
with students taking a wide range of classes.

Third level, or higher education, is also much like that in the United States.
Community colleges have flexible admission policies and provide degrees or allow a
student to transfer to a university after two years. Technical and vocational training is

available at the post-secondary level in trade and occupational training schools, which
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require a high school degree for admission, as weil as at community colleges.

The majority of universities in Canada were founded as private religious
schools, but have since become largely dependent on public funding. Admission to a
university generally requires a high school degree, although in Quebec students are
required to have completed two years at a college d’enseignement general et pro-
fessionel (CEGEP), a program which follows high school for those students intending
to continue their studies. As in the United States, the individual universities set their
own admissions standards, but most rely on a student’s academic record to assess
whether admission should be granted. Students attending a university for four years
receive a bachelor’s degree upon completion. As in the U.S., a Master’s degree may
be obtained with one to two years of additiona! study and a Doctoral degree may be
obtained with two or more years study beyond the Master’s degree.

So, although differences in the educational systems in the U.S. and Canada
exist, the two systems are generally very similar. This is most likely due to the

European influences on both countries during their earlier years.
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Australia

As in the United States and Canada, the educational systern in Australia has
British origins. Attendance is compulsory from the age of six to the age of fifteen
(sixteen in Tasmania). Approximately twenty percent of students attend non-govern-
ment schools, 80 percent of which are Catholic. However, because all students take the
same public examinations, the curricula in govemment and non-govemment schools
are quite similar.

All states have pre-schools for students age four and above and nearly 80
percent of such children attend these schools. There is no fee to attend pre-school,
although parents often volunteer their time.

Primary education generally begins at age five with kindergarten, although
~ compulsory schooling begins at age six. Students typically attend primary school for
seven or eight years—until grade six or seven. The emphasis at this level of education
is on reading and arithmetic although students are introduced to social smdies, science,
music, art and health. A variety of solutjons have been devised to provide primary
education to all students, even those in very rural areas. These include small schools
with one teacher for all grades, correspondence schools, and busing to larger schools,

Secondary education begins at age twelve or thirteen and lasts for up to six
years. Students at this level study a basic core of subjects with a variety of additional
options. Students can obtain "leaving certificates,” or diplomas, after grades ten,
eleven, or twelve.

Technical education in Australia has grown in the last few decades and can
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now be found at all levels from secondary to post-graduate. Students choosing a
technical career would typically attend a technical and further education (TAFE)
institute starting anywhere from after grade nine to after grade twelve. Students
graduating after grade twelve receive a technical certificate, after grade thirteen an
advanced certificate and after grade fourteen an associate diploma. After completing
their studies at a TAFE, students may either join the workforce or transfer to a college
of advanced education (CAE).

Colleges of Advanced Education began following recommendations by the
Marin Committee in 1964 “to expand tertiary education into a non-university sector.”

(Intemational Handbook of Educational Systems, 57) They are a combination of

technical colleges, agriculture colleges and other colleges offering degrees in industry,
commerce and government. Students typically attend a CAE after leaviné secondary
‘education although it is quite acceptable to attend after attending a TAFE. Students
can obtain a variety of diplomas by attending a CAE. Students who attend for two
years receive either an advanced certificate or an associate diploma, those attending
for three years receive a three year bachelor’s degree and those attending for four
years receive a four year bachelor’s degree. The majority of students attend a CAE on
a part-time basis. After completing their studies at a CAE, students may enter the
workforce or continue their education and work toward a master’s degree.

There are 19 universities in Australia each of which was established by its own
Act of Parliament. Admission to a university requires, among other things, passing a

state matriculation exam. Most students attend universities on a full-time basis for

39



three to five years. Students obtain a bachelor’s degree after three or four years of
study and a professional bachelor’s or post-graduate diploma after five years of study.
Enrollments increased at this level of education in the 1970’s and as a result there are
now quotas on enrollments. Students completing a bachelor’s degree are qualified to
either enter the workforce or to continue studying at a university.

Students who have received a bachelor’s degree are eligible to study for a
Master’s degree. This degree typically requires one or two years of further study at a
university. Beyond the Master’s degree, students may work toward a PH.D. which
typically requires and additional two years of study.

It appears that the Australian system of education, while similar in many ways
to that of the U.S. and Canadian systems with its British influences, is a unique
system. Although some differences exist across states, the system is remarkably similar

throughout the country considering it is administered at the state level.
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The Netherlands

As in other countries, education in the Netherlands can roughly be categorized
into primary, secondary, vocational and post-secondary schooling. Schooling is
compulsory for students age six to sixteen although as many as 95 percent of children
attend pre-primary school. Students generally attend school for five days a week,
though in the past six was more common, for anywhere from 26 to 36 hours a week.
The school year lasts approximately 42 weeks. Students receive report cards several
times a year indicating their progress on a scale of 1 (very poor) to 10 (excellent),
however, it is becoming increasingly common for teachers to provide parents with
written reports on the students.

Pre-Primary education is encouraged by the govemment for children aged three
to five. While attendance is lower for younger children, by the time they are five years
old, nearly all children attend some form of preschool. As a result of regulation, -
schools at this level provide common activities including games, drawing, physical
activity, and music.

Primary education, or first level, begins at age six and continues for six years.
By law, primary education is required to consist of at least 1040 one hour lessons.
While the focus is on play and social interaction, students study such subjects as:
language, literature, history, geography, sciences, mathematics, music, art and physical
education. Workbooks are a common form of instruction at this level.

Traditionally the year following primary school was transitional so that

students, parents and teachers could decide which track was best suited for the
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children. However, recently it has become more common for school to be similar for
all students from age twelve to approximately age fifteen to have similar schooling,
regardless of which track they have chosen.

Parents, with recommendations from the schools, choose which of the four
types of secondary school to send their child to: LAVO, MAVO, HAVO, or VWO.
Lager Algemeen Voortgezet Onderwijs (LAVO), or lower general secondary education
is essentially a continuation of primary school. Students attend for several years prior
to attending MAVO, a typical secondary school, or either LBO, a low level vocational
school for boys or LHNO, a school for girls which focuses on home skills. This type
of school (LBO and LHNO) is being a less attractive option which fewer students are
choosing.

The standard secondary school for students is the MAVO (Middelbaar Al-
gemeen Voortgezet Onderwijs), or intermediate general secondary school. Students
typically attend MAVO for four years which prepares them for employment, transfer
to a HAVO school as a fourth year student or continuation at an intermediate technical
and vocational school.

The third type of school, HAVO (Hoger Algemeen Voortgezet Onderwijs), or
higher secondary education, became an educational option in 1968. Students attend for
five years; the first three years all students take similar classes while the last two
provide students with a choice of subjects. The HAVO prepares students for higher
education other than university education, although students may attend a university

after the HAVO with additional schooling and an exam.
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Students who anticipate attending a university choose to attend VWO (Voorbe-
reidend Wetenschappelijk Onderwijs), or pre-university secondary school. There are
three types of VWO, each lasting six years beginning right after primary school. The
first, gymnasijum, focuses on classics, math and science. There are two tracks—the
first with an emphasis onl Greek, Latin and modem languages, the second with and
emphasis on math, physics, chemistry and biology. The first four years of study are
identical for each track. The next type of VWO, athenea, focuses on modem languag-
es, math and science. Again, there are two tracks—the first with an emphasis on
modern languages and economics, the second with an emphasis on math and natural
sciences. Here, the first three years of study are common while the last two offer
specialization along the lines of one of the tracks. The final type of VWO is the lycea
which is essentially a combination of the other two. At all levels of secondary school,
students are eligible to receive a certificate upon completion. This requires a two part
exam—a school exam and a public exam.

Technical and vocational education is a common option for students in the
Netherlands. Approximately 40 percent of children of compulsory secondary school
age choose this form of education. At the secondary level, technical and vocational
education is provided at LBO, or junior vocational, schools. Here students are taught
very practical skills with an emphasis on being exposed to potential careers and other
further training at vocational schools. Students typically attend an LBO for three or
four years, the first two of which provide general secondary education, the latter

provide vocational training, sometimes on a part-time basis.
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Intermediate vocational education (MBQ) is available to students with general
secondary or junior vocational education. Commonly students study mechanical, civil
or electrical engineering. The goal of this type of schooling is to prepare students for
middle level executive positions or self-employment in their chosen profession. A
certificate from this level of education also entitles students to attend post-secondary
vocational schools or teacher training for vocational schools.

Higher vocational education (HBO) is "intended to give the student a theoreti-
cal and practical training at such a level that he is equipped, after having acquired

some experience, to occupy a managerial or senjor position." (Intemational Handbook

of Educational Systems, 517) This type of education is provided at technical colleges.

Upon completion, students are eligible for employment or may transfer to a university
for further study.

Although apprenticeships have become less popular in recent decades, it
remains a viable option for many students. The standard educational prerequisite for
apprenticeship is completion of lower vocational education (LBO), although other
students, such as those who have completed intermediate secondary school (MAVO)
are also eligible. Typically students work as apprentices four days a week and attend
school one day a week.

There are two main types of higher education in the Netherlands—higher
vocational education and university education. Higher vocational education is provided
at 350 specialized colleges. Students generally attend for four or five years. Courses of

study include teacher training, health and medical care, and nautical, agricultural and



domestic training. Students are eligible to attend after completing higher general
education (HAVO) or intermediate vocational education (MBO).

While primary and secondary education is provided by the state, higher
education requires some payment by students. Financial aid, however, is available to
all students and does not generally depend on achievement or income.

Students wishing to attend cne of the 21 universities in the Netherlands must
have a certificate from a pre-university secondary school. While this is the primary
criteria for entrance, restrictions have been made in recent years requiring students to
participate in a lottery for admission to certain fields. The purpose of Dutch universi-
ties is "to conduct research, teach, help individuals develop, foster a sense of social
responsibility, prepare people for employment in the more advanced professions, and
further the understanding of science and scholarship.” (World Education Encyclope-
dia, 918) Students typically attend the universsity for four years and if they choose,
post-graduate training generally for another four years.

The Dutch education system appears quite different from the previous three
examined, particularly because of its tracking system. This system looks more like,

though still different in many ways, the German system—the next one to be examined.
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Germany

Education in Germany is supervised by the govemment and differs somewhat
across Lander, or states. Compulsory education begins full-time at age six, continues
for nine years to age fifteen, and is followed by three years of part-time study. Less
than one percent of students attend private schools. Students typically attend school six
momings a week approximately 40 weeks a year.

Pre-primary education is entirely voluntary. Kindergarten is considered pre-
primary education and is not part of the formal school system. Vorklasse is a pre-
school attached to Grundschule which caters to children age five and above. The
Schulkindergarten is also attached to Grundschule, but is intended for students age
eligible but otherwise not ready to begin school.

Primary education in Germany is provided through Grundschule, or first level
schools. Attendance at these schools is free and mandatory. Typically students attend
for four years although in some places, like Berlin and Bremin, attendance is for six
years. Classes are momings only and focus primarily on German and mathematics.

Students in Germany are tracked according to ability and desires beginning at
the secondary school level. Movement across tracks is not only possible, but common.
There are two levels of secondary education—Sekundarstufe I covering grades five
through ten, and Sekundarstufe II covering grades eleven to thirteen. There are three
main secondary tracks: Hauptschule, or main school; Realschule, or middle school;
and Gymnasium, or college preparatory school. A fourth, Gesamtschule, or compre-

hensive school, is an experimental type of school providing all three tracks.
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Hauptschule is the main type of secondary school. The goal of this track is to
introduce children (typically from low social groups, single-parents and foreign
workers) to the working world. Students are exposed to many subjects each for only a
few hours a week. Upon completion after grade nine, students receive either a
certificate of completion (Abschlusszeugnis) without taking an exam or a qualifying
school leaving certificate (Hauptschulabschlusszeugnis) after passing an exam. While
most students enter an apprenticeship with part-time vocational schooling after
completing Hauptschule, it is possible to transfer to Realschule or enter full-time
vocational education.

Realschule is a higher level of secondary education than Hauptschule and is a
popular choice among the lower and middle class. Although students study a variety of
subjects, the focus is on math, German and a foreign language, often English. Students
are prepared for positions in agriculture, industry, social services and administration
which do not require gymnasium level training. Upon completion at grade ten,
students receive an intermediate certificate (Realschulabschlusszeugnis), some states
also require taking an exam (Abschlussprufung). The most common path taken after
Realschule is to attend either full-time or part-time vocational schools. Apprenticeships
are another alternative. Students with excellent grades can transfer to the gymnasium
at the level of eleventh grade.

Entrance exams are generally required to attend gymnasium, the most academic
and prestigious of the secondary schools. There are three types of gymnasium—the

classical, which emphasizes Latin and Greek, the modem language type, which
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typically emphasizes English, and the scientific type, which deemphasizes language
study to devote more time to the exploration of math and science. Prior to grade
eleven there is little difference among the three types. Students are required to meet
high standards and repeating a grade is quite common. Students have the option of
leaving after grade ten and obtaining the equivalent certificate to that obtained by
those attending Realschule. After grade thirteen, students must take an exam to obtain
a Abitur or Reifezeugnis, secondary school leaving certificates.

Vocational education, or Berufsbildinde Schulen, is well-developed in Germa-
ny. As many as 50 percent of students attend some form of vocational education
which is considered to be at the upper-secondary level. There are five main types of
vocational education: Berufsschule, Berufsfachschule, Berufsaufbauschule, Fachober-

schule and Fachschule.

The Berufsschule, or part-time vocational school, is the most common of the
five types enrolling nearly 75 percent of all vocational students. Because this type of
school is aimed at those students who leave at grade nine or ten, part of the curricu-
lum is devoted to general studies like Gemman, social studies, economics and English.
This type of combined schooling and training meets the compulsory part-time school-
ing required after age fifteen. The Berufsschule is designed to be combined with an
apprenticeship. Upon completion at grade thirteen to fifteen, students receive an Ab-
schlusszeugnis which enables them to take the final apprentice exam (Lehrabschluss-
prufung) administered by the industry. While it is possible to go on to higher educa-

tion after this, most students move into the workforce.
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The Berufsfachschule is a full-time vocational school which was designed to be
an alternative to the Berufsschule. Students typically attend for one year and do not
participate in an apprenticeship while attending. Common fields of study include hotel
work, medical and laboratory work, child care and hairdressing. Upon completion
students receive an Abschlusszeugnis which qualifies them as a Fachabeiter, or skilled
worker.

The Berufsaufbauschule, or extended vocational school, provides a somewhat
higher level of education. Students take both vocational and general courses, but at a
higher level than the Berufsschule provides. After a year or two of study, students
must take an exam (Abschlussprufung) which is equivalent to a Realschule intermedi-
ate certificate and qualifies them for certain types of employment, typically in business
and industry, at a higher level than could be attained by attending either of the other
two vocational schools discussed thus far.

_ The fourth type of vocational school, the Fachoberschule, or specialized
secondary school, began in 1968. It is intended to be a two year full-time course of
study for students who have completed Realschule or its equivalent. Upon completion,
students receive a certificate (Abschlusszeugnix) which qualifies them for attendance
at a Fachhochschule.

The final type of vocational school, the Fachhochschule, is the most advanced
vocational school. Admission requires completion of Fachoberschule or part-time
vocational schooling. Full-time training is available in most all fields almost all

requiring three years of study. There are two general types: Meisterschulen, which
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train master craftspeople, and Technikerschulen, which train advanced industrial
technicians.

Higher education in Germany can be found at a variety of schools. The first,
Fachhochschulen has already been discussed. Kunsthochschulen, or Colleges of the
Arts, requires the Abitur for admission. Students here devote most of their time to
studying music, dance, painting, etc. Padagogische Hochschulen, or Colleges of
Education, also require an Abitur for admission and devote themselves to the training
of teachers for primary and secondary education.

The first university in Germany was Heidelberg which was established in 1386,
Traditionally, the only requirement for admission was the Abitur, however, limits due
to overcrowding have been imposed recently. There is no set course of study, rather,
students choose to take exams when they feel they are ready. The first exam, which
entitles students to a Vordiplom or Zwischenpruﬁmg, is typically taken after four to
six semesters. Acceptable performance on the next exam, after at least eight semesters
but up to twelve, earns the student a Diplomingenieur or Diplomkaufmann. The
highest degree attainable is the Diplom Doctérate degree. Students wanting to teach at
the University level must also have completed a Habilitation, or thesis.

Gemmany likely has the most well-developed and widely-known system of
vocational education in the world. Although students at the primary level receive
roughly equivalent schooling, student are tracked beginning at grade five and begin

receive very different instruction. Despite this, there is a great deal of mobility across

the various tracks.
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