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ABSTRACT

In this note,'some empirical evidence on the role of parental
education and income in educational attainment is presented
for Belgium (1992). Direct and indirect effects of parental
education level on the demand for higher education are

analyzed.

Section I gives a brief overview of theories on the demand for
education. In section II the datasample of Beigian households
(1992) and descriptive statistics are presented. Ordinary
least-squares and logit regreséions are shown in section III.

Section IV. offers conclusions.
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In this note, some empirical evidence on the role of parental
education and income in educational attainment is presented
based of a sample of Belgian households. Several empirical
studies (Feldman and Hoenack 1969, Christensen and Melder
1975, Alvin & Thornton 1984, Hauser & Daymont 1977, Behrman,
Pollak & Taubman 1982, Behrman & Taubman 1985, Behrman & |
Taubman 1986, Hill & Duncan 1987, and Taubman 1989 for a brief
survey) have analyzed such effects using data for the United
States. Direct and indirect effects of parental education
level on the demand for higher education was analyzed by Kodde
& Ritzen (1988) using data for the Netherlands. As far as we
know, no analysis using Belgian data is available. Section T
“of the paper gives a brief overview of theories on the demand
for education. In section II the data and descriptive
statistics are presented. Ordinary least-squares and logit
regressions are presented in section III. Section IV offefs

. conclusions.

I. Theories on the demand for education.

At least three economic theories rival to explain the demand
for education. These theories provide a possible list of
determinants and a framework by which to organize'an analysis

of the demand for higher education.

I.1. Higher education as a consumption good.

Education may be seen as a consumption good which people buy
when they perceive its current value to be higher than its

. current cost. Hence, the demand for education is explained by

the economic textbook factors determining quantity demanded of

a service i.e. its price (tuition and other induced money

outlays), the price of complements (the cost of time), the

price of substitutes (e.g. costs or benefits of military

service, on-the-job training, etc.}, purchasing power (current



income, parental contributions, scholarships, loans, etec.) and
"preferences" (e.g. ability, type of secondary education,

education level or social class of parents, etc.).

The consumption view of education performs rather well in
explaining ocbserved longQrun trends in participation to higher
education (e.g. Campbell & Siegel 1967, Feldman & Hoenack
1969) or in explaining individual choices (e.g. Christensen,
Mélder & Weisbrod 1975, McPherson & Schapiro 1991, Hauser

| 1993, Cameron & Heckman 1993). |

I.2. Higher education as an investment

The decision to participate in highe£ education is often
framed as an investment decision. By getting additional
education an individual adds to his "human capital" (Becker
1992, Schultz 1981, 1993). Education is an investment in human
capital with costs now and returns later. Returns are monetary
such as higher future earnings, less unemployment or enhanced
labor market opportunities or non-monetary. In the human
capital approach, the expected return on an investment in
extra years at school becomes a prime determinant of demand.
Expected labor market deveiopments (relative earnings and
'wages, relative probabilities of unemployment, scope of labor
Job market opportunities, etc.) are especially important in

explaining demand.

This view on education is most widely used in empirical
economic literature explaining long run trends in the demand
for education (e.g. Psacharopoulos 1973j; forecasting future
demand (e.g. Dresch 1975) and explainihg individual choices
(e.g. Cohn & Hughes 1994). Rates on return for education are
available for a large number of countries and different levels
of education (Psacharopoulos 1985, 1989), also for Belgium

(Nonneman 1992, Cortens & Nonheman 1995).



I.3. Education as a screening device

Another hypothesis is that higher education primarily serves
to screen individuals rather than to enhance their ex-post
productivity (Spence 1974, Arrow 1973). Employers, having
difficulties in observing individual worker productivity, use
educational qualifications to hire workers and to fix their
wage levels. Potential employees use education to signal their
productivity. Crucial to fhis theory is that individuals of
higher ability use more education than lower ability
individuals because they learn more rapidly and consequently
face lower opportunity costs of edﬁcation. The screening
theory implies e.g. that the demand for higher education (or
signaling potential productivity) increases as production
processes become more complex. More complex production makes
individual productivity less observable and stimulates the
need for screening devices. It should be said that the
empirical evidence for this theory is mixed as it is difficult
to discriminate empirically between phenomena due to screening

or to human capital investment (e.g. Cortens & Nonneman 1995).



II. DATA DESCRIPTION
IT. 1. Data and definitions

Individual cross-section data for Belgium are available from
the Socio Economic Panel Study of the Centre for Social
Policy’. This data set on a wide range of éocioecohomic
variables consists of a stratified sample of 3821 households.
We used these household data for 1992.

~As secondary education in Belgium is dompulsory, individuals
have the choice on continuing education after completion of
seconddry education. Consequently, we selected those
individuals who completed secondary education and whose
parental family characteristics are known, from the household

data. The resulting sample consists of 121 individuals.

For these individuals variables on the level of education,
gender, the level of parental education, family income, family
size and occupation (head of household) can be constructed.

More precise definitions of the variables used are in table 1.

<<< insert table 1 >>>

IT.2. Descriptive statistics

Table 2 contains aVeraqe values for.the total sample and for
the subsamples of those individuals who did not continue
education after compulsory secondary education (ED=0) and of
those individuals who went into higher education (= tertiary
education or university and non university education) after

completing secondary school (ED=1).

In this sample 51.2 percent of individuals continued into
higher education, which corresponds to the current average

rate of participation of about 50 percent. Average family



income in this sample is rather high. Closer inspection of the
data reveals that in almost all families (98 percent) both

parents participate in the labor market. As female labor force
participation in Belgium is close to 39 percent, the éample is

not typical in this respect.

About 30 percent of all parents have a higher education
degree, with a slightly higher educational attainment for
mothers (31.4 percent with higher education) than fathers
(28;1 percent). Family size, gender composition and
professional composition are not significantly different from

average values for Belgium.
<<< 1insert table 2 >>>

Comparing average values between subsamples 6f those not
continuing school (ED=0) and those continuing into higher
education reveals some significant differences.'First,
significantly more females continue their education thén males
(z=3.24, p<.0007 %). This effect of gender is rather
unexpected. Second, in the group continuing education average
family income is significantly higher viz. on average about 12
percent (z=3.31, p<.0005). Third, parental educational
attainment in the group‘continuing into higher education is
more than double the level in the non-continuing group. The -
most outspoken difference is in the level of education of the
‘mother. The difference in educational levels of father and
mother between both groups is statistically significant
(father: z=3.47, p<.0003; mother: z=4.52, p<.0000), Fourth,
there are some outspoken differences in the professional
composition of both groups. In this sample, all children of
parents with a professional occupation continue into higher
education. Of those continuing education, parents are less
likely to be blue collar workers (z=1.68; P=.0465) and self-
employed (2=0.93, p=.1762) but more likely to be middle and
higher management (z=2.69, p=.0036) and professional (z=1.98,
p=.0233).



ITT. PARENTAL EDUCATION AND EDUCATIONAL ATTAINMENT

Parental education has direct as well as indirect effects on

the level of educational attainment of their children,

First, higher parental education indirectly contributes to the
demand for education through income. A higher level of
parental education leads to higher family earnings, a
correlation explained by human capitél theory (e.g. Mincer
1974, Becker 1975) or by screening theory (Arrow 1973, Spence
1974). Aé'higher family earnings might overcome capital market
imperfections such as credit rationing.or.increasing capital
cost, family income contributes to more education (Kodde &
Ritzen 1985). -

Second, if higher ability leads to more education, parental
education is a proxy variable for parental ability. If ability
is (partially) genetically détermined} the level of parental
education might reflect scholastic ability of children.

A third possible explahation for the relationship between
parental education and the demand.fof education is that
educated parents have strongér preferences for education,
which they impose on their children.

To appreciate the impéct of parental schooling on the demand
for education a three step recursive approach is followed.
First, educational attainment (ED) is explained by gender:
(GEN), family income (the logarithm of INC), parental
education (EF, educational level father and EM, educatinal
level mother) and family size (FS). Second; (logarithm of)
family income is.explained by parental education (EF and EM)
and professional group. The total effect of parental education
is estimated by adding direct and indirect effects through
.family income.

With educational attainment (ED=1 if higher education, ED=0 if



secondary education) as the eﬁplanatory variable, the expected
signs on.family'inéome and parehtal education are positive,.
whereas the expected sign for family size is negative if the
quantity guality trade-off (Schultz 1974) in expenditures for
children holds. '

Although a dummy dependent variable leads to heteroscedastic
residuals so that ordinary least squares estimates not .
entirely appropriate, both the linear probability model and

logistic regressions are reported in Table 3.
<<< insert table 3 >>>

The coefficients of income, parental education and family size
have the expected sign. Gender has a statistically significant
effect meaning that males have a signifidahtly lower
probability of contihuing into higher education® viz. 19% in
the linear probability model and 23% in the logistic
probability model®.

Parents who both had a higher education substantially raises
chances of children to continue into higher education by 41%
according in the linear model and up to 50% in the logistic
model. Having a father who had higher education raises the
probability of a higher education for children with 133% to
17%., but the marginal effect of education of the mother is
more than double that of the father viz. +28% to +33%. Only
the effect of the educational level of the mother is

statistically significant (5% or better)’.

Although the standard error of the estimated coefficient for
income is about as large as the estimate®, the implied income
elasticity for the demand for higher education is +0.24 for

the linear model and +0.32 for the logistic model.

Human capital theory (or screening theory for that matter)
predicts that schooling affects income. So parental education

might increase family income, which has a positive effect on



the demand for education. Least square regression results on

(the logarithm of) family income are presented in table 4.
<<< insert table 4 >>>

- In the equation (1) two dummy variables were used for
professional class i.e. PR=1 if professional occupation and
MGT=1 if middle of higher management. As both coefficients are
approximately egqual and the number of professionals is small,
PR and MGT are grouped in one dummy, leadiﬁg to a slight
improvement in adjusted R2.

Coefficients have the expected sign, although the coefficient
of male education is statistically not significant. According
to these estimates, a higher education of the male would
increase average family income by 7%, whereas higher education

of the female would raise family income with 24%7.

This would bring the indirect (income) effect of parental
education on the probability of continuing into higher
education at 4% according to the linear probability model and
5% according to the logistic model. At least 3/4 of this
additional effect is due to the effect of maternal educational

attainment.

Total effect of parental education are obtained by summing
direct effects from equations in table 3 and indirect (income)

effects derived from equations in table 4.

Similar values of the total effects of parental education are
obtained from "reduced form" estimates of educational
attainment, as presented in Table 5.

<<< linsert table 5 >>>

If the father had higher education, the probability of

continuing into higher education is raised with 14% (linear)



up to 18% (logit), and with an additional 32% (linear) up to
38% (logit) if the mother had higher education. If both
parents had higher education, chances for higher education are

46% (linear) up to 56% (logit) better than if none of the
parents had higher education.
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IV. CONCLUSIONS AND CAVEATS

From the estimates presented here it is clear that the level
of parental education is an important stimulus for the demand
for higher education in Belgium. The indirect effect of
parental education through higher family income on the demand
for higher education is rather limited. If both parents had
higher education, the family is likely to enjoy a higher

_ income (+1/3), but the effect of this additional income on the
probabkility of higher education for children is rather limited
(4 to 5 percent). This indirect (income) effect is small
compared with the direct effect. If both parents had higher
education, children are 40 to 50 percent more likely to
continue into higher education. Another finding is that the
effects of maternal education are at least twice the effects
of the education of the father.

It should be clear that this relatively small sample (n=121)
is not representative for the country. This clearly limits the
genefal validity of these results. Further researéh with
largér data sets could verify the robustness of the present

findings.

11



V. REFERENCES

ARROW K.J. (1973), "Higher education as a filter" Journal of
Public Economics: 193-216

ALVIN D.F. & THORNTON A. (1984), "Fémily origins and.the

schooling process; early versus late influence of parental

characteristics", American Sociological Review: 784-802

BECKER G.S. (1992),,Human'capita1: a theoretical and empirical

analysis with special reference to education. New York:

Columbia University Press, NBER

BEHRMAN J.R., POLLAK R.A. & TAUBMAN P. (1982), "Parental

preferences and provision for their progeny", Journal of

Political Eéonomﬁ:_52—73

BEHRMAN J.R. & TAUBMAN P. (1985), "Intergenerational earnings
mobility in the United states: some estimates and a test of
Becker’s intergenerational endowments model", Review of

economics and Statistics: 144-151

BEHRMAN J.R. & TAUBMAN P. (1986), "Birth order, schooling and

earnings", Journal of Labor Economics: S121-145

CAMBELL R. & SIEGEL B.N. (1967), "The demand for higher
education in the United States 1919-1964", Anerican Econemic
Review: 482-494 .

CAMERON S.V., HECKMAN J.J.(1993), "Trends in college entry
among whites, blacks and hispanics" in CLOTFELTER C.T. &
"ROTHSCHILD M. (editors) Studies of Supply and Demand in Higher

Education. Chicago & London: University of Chicago Press,
NBER: 105-119

CHRISTENSEN S., MELDER J., WEISBROD B. (1975), "“Factors

affecting college attendance", Journal of Human Resources

12



X(2): 174-188

COHN E. & HUGHES W.W. (1994), "A benefit-cost analysis of
investment in college education in the United States: 1969-

1985", Economics of Education Review: 109-123

CORTENS I., NONNEMAN W. (1995), "Is onderwijs meer dan een
filter? "Human capital" vs "Screening"", Economisch en Sociaal
Tijdschrift (januari 1995)

DRESCH S.P. (1975), "Demography, technology and higher
education: toward a formal model of educational adaptation",
Journal of Political Economy: 535-569 '

FELDMAN P. & HOENACK S.A. (1969). "Private demand for higher

education in the United States" in The‘Econbmics and Financing

of Higher Education in_the United States, Joint Economic
committee of the Congress of the US: 375-395 '

GROOT W. & OOSTERBEEK H. (1992), "Optimal investment in human
capital under uncertainty" Economics of Educgation Review: 41-
49

HAUSER R.H. (1993). "Trends in college entry among whites,
blacks and hispanics™ in CLOTFELTER C.T. & ROTHSCHILD M
(editors) Studies of Supply and Demand in Higher Education.

Chicago & London: University of Chicago Press, NBER: 61-104

HAUSER R.M. & DAYMONT T.N. (1977), "Schooling, ability and
earnings: cross sectional findings 8-14 years after high

school graduation", Sociology of Education: 182-206

HILL M. & DUNCAN G.I. (1987), "Parental Family income and the
socio-economic attainment of children", Social Science
Research: 39-73 '

KODDE D.A., RITZEN J.M.M. (1988), "Direct and indirect effects

‘13



of pafental education level on the demand for higher

education", The Journal eof Human Resources: 356-371

MANSKI C.F. (1993). "Adolescent econometricians: how do youth
infer the returns to schooling?" in CLOTFELTER C.T. &
ROTHSCHILD M (editors) Studies of Supply and Demand in Higher

Education. Chicago & London: University of Chicago Press,
NBER: 43-57

McPHERSON M.S., SCHAPIRO M.O. (1991), "Does student aid affect
college enrollment? new evidence on a persistent controversy"}-

American Economic Review: 309-318

NONNEMAN W. (1992) "Rendabiliteit van onderwijs en on-the-job

training", Tijdschrift voor Economie en Management: 359-374

NONNEMAN W. (1994), UBezoldiging en werktijden van
afgestudeerden in de Toegepaste Economische Wetenschappen",

Economisch en Sociaal Tijdschrift: 55-77

PISSARIDES C.A. (1981), "Staying on at school in England and

Wales" Economica: 345-363

PISSARIDES C.A. (1982), "From school to university: the demand
for post-compulsory education in Britain" Economic Journal:
654-667

PSACHARCPOULOS G. (1973), "A note on the demand for enrollment

in higher education", De Economist: 521-525

PSACHAROPCOULOS G. (1985),."Returns on education: a further

update and implicatons" Journal of Human Resources: 583-604

PSACHAROPOULOS G. (1989), "Time trends of the returns to
education: cross-national evidence", Economics of Education

Review: 225-231

14



SCHULTZ T.W. (1961), "Investment in human capital", American

Economic Review: 1-~17

SCHULTZ T.W. (1974). Economics of the Family. Chicago:
University of Chicago Press

SCHULTZ T.W. (1981). Investing in people : the economics of

population quality. California: University of California Press

SHIM K.R. (19920}, "A simple demand function for higher
education", Atlantic Economic Journal: 79

SPENCE M.A. (1974). Market signaling: informational transfer
in hiring and reslated screening processes. Cambridge: Harvard

University Press

TAUBMAN P. (1989), "Role of parental income in educational

attainment", American Economic Revieuw: 57-61

VANDEREYCKEN R., PEETERS L. (1993), "Analyse van_de
determinanten van het loon en de loonverschillen van EHL-
afgestudeerden 1972-1988", Researchrapport BEDR/1993/04 LUC.

15



VI. APPENDICES

Table 1. Definitions of the wvariables

Variable _ Definition

ED educational attainment: higher education ED=1,

no higher education ED=0

INC parental income: total net monthly income in
(100,000 BF) '

GEN gender: male GEN=1; female GEN=0

EF - education level of father: higher education

EF=1; no higher education EF=0

EM education level of mothef:-higher education
EM=1; no higher education EM=0

F8 _ family size: number of siblings

BLC , BLC=1 1if blue collar, BLC=0 else

MGT ' MGT¥1 i1f top and middle management, MGT=0 else
SE | SE=1 if self-employed, SE=0 else

PR PR=1 if professional occupation (physicians,

lawyers), PR=0 else
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Table 2. Average values of variables?’

Variable total sample ED=0 ED=1
ED .512 0 1

INC -1.322 1.179 1.459
(100000 BF) (.466) (-380) (.501)
GEN .562 .712 .41¢9
EF .281 .136 L4119
EM .314 .119% .500
FS 1.08 .932 1.226
(in numbers) :
BLCV .223 .288 .161
MGT 223 .119 .323
SE .124 .153 .097
PR .633 .000 .0656

2

value between brackets is the standard deviation
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Table 3. Educational attainment (ED}: direct effects

variable OLS logit

GEN -0.186 -0.907
(0.087) ** (0.423) %%

1nINC +0.125 +0.649
(0.117) (0.620)

EF +0.134 +0.676
(0.115) (0.575)

EM +0.280 +1.313
(0.120) %% (0.603) **

FS -0.023 -0.106
(0.048) (0.246)

constant +0.490 +0.006
(0.085) ** (0.403)

adj. R2 0.185

log likelihood -72.809 -69.283

'**Significant at 5% level
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Takle 4.

Family income (ln INC)

variable OLS (1) OLS (2)

EF +0.074 +0.070.
(0.084) (0.084)

EM +0.215 +0.212
(0.090) ** (0.089) **

MGT +0.274 -
(0.087) **

PR +0.388 -
(0.177) *%*

PR+MGT " - +0.292

(0.082) **

C +0.048 +0.049
(0.040) (0.039)

adj. R2 0.265 0.269
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Table 5. Educational attainment (ED): total effects

variable OLS logit

EF +0.142 +0.729
(0.115) (0.570)

EM +0.322 +1.513
(0.114)*%% (0.572) %%

GEN -0.186 -0.891
(0.087})*% (0.420) **

FS -0.020 -0.094
(0.048) (0.244)

constant +0.498 +0.047
(0.084) k%% (0.397)

ddj. Rz 0.184 -

log likelihood -73.411 -69.867

** significant at 5% level; #*** at 1% level
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1. Centrum voor Sociaal Beleid, Universiteit Antwerpen
(UFSIA), Belgium

2. z = z statistic testing for the difference between the two
means; p = probability of a value occurring whlch is less than
z standard deviations from the mean

3. The higher chances for girls in attaining tertiary
education can be a result of higher secundary school
achievements and more significant effects of the family
background. Arleen Leibowitz (Schultz, 1974, p. 444) concluded
that the educationlevel of the mother has a more significant
effect on girls’ participation into higher education.

4. The marginal effect is estimated at sample average viz.
b,.P(1-P) with P the average value of the dependent variable.

5. Note that there is a significant correlation between the
educational level of the mother and the educational attainment
of the father (r= .5674, t= 9.4102).

6. Parental income is not recorded at the time of educational
choice, but at the time the inquiry took place. This bias can
be an explanation for the low significance of parental income.

7. Effects are estimated as exp(b)-1
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