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I. Introduction
Economists and sociologists have been

interested in the effects of family back-

ground on individuals’ earnings for many

years (see Carnoy [1995], Ferber [1995],

and Raudenbush and Kasim [1998] for

reviews). The links between background

and economic attainment are both direct

and indirect, the indirect effects generally

operating to a significant degree through
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education. For example, well-educated

parents typically try to ensure their

children attend good schools and study

hard, and have the means to support

these commitments, and so the level and

quality of education are usually greater

for individuals who come from such

higher SES families – as are their subse-

quent incomes.

Studies that attempt to explain the full

structure of family background effects on

adult income differences thus have to

take account of the relationship between

background and education in their

models. The contribution of this paper is

to estimate a multi-equation income

model for Canadian men and women

which incorporates the effects of a

number of important family background

variables, including mother’s and father’s

education, parents’ immigration status

and their age at immigration, place of

birth, language development, and learn-

ing background.

As well as thus generating new esti-

mates of the relationships between family

background, education, and income, the

approach adopted here is innovative in its

addition of tested adult literacy and

numeracy scores to the system of equa-

tions. These are treated (like education) as

intermediate outcomes which are affected

by background and which, in turn, affect

incomes. Using this approach, we are able

to identify the effects of the principal

background variables on each outcome

(education, literacy, numeracy, income),

and distinguish between the structural

(direct) and reduced form (indirect)

effects of each of the background effects

on incomes and compare the relative

importance of the direct and indirect

effects of each set of variables. A number

of specific hypotheses regarding the

intergenerational transmission of eco-

nomic success are addressed, and various

implications of the findings are discussed.

II. Previous Research
The literature on the inter-generational

transmission of economic success is vast,

and here we offer no more than a brief

review of the elements that are most

pertinent to this paper. Following (Beach

and Finnie [1981]), this work can be

categorized into three stages.

To set the stage, the earliest human

capital models (Mincer [1974] is the classic

work) assumed that education

exogenously influences current (adult)

income and essentially ignored parental,

ethnic and cultural influences on educa-

tional attainment or earnings. With such

an approach, not only are the background

effects left unanalysed, but the estimated

effect of education on earnings is also

biased, as it captures the omitted back-

ground effects with which it is correlated.

The second broad approach developed

was to estimate background-augmented

human capital models. These basically

added sets of socio-economic measures

pertaining to the individual’s childhood

and youth, such as parental occupation

and education, to otherwise standard

earnings models. In this way, the direct –

but only direct – effects of these influ-

ences are captured, while the education

variable is purged of the related bias.

Finally, extended earnings-generation

models which use multi-equation ap-

proaches to identify the various relation-

ships between background, education and

current incomes were developed. These

models are typically of the recursive-type,

as in this study, but sometimes use some

other framework, including fairly straight-

forward two-stage least squares (Charette

and Meng [1998]), hierarchical-type status
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models (Raudenbush and Kasim [1998]),

and so forth. Whatever the particular

methodological framework, they all try to

explicitly model family background

effects in determining adult income by

taking account of the various paths by

which these influences operate (e.g.,

through education).

The present paper lies in this latter

multi-equation tradition, but includes

measured literacy and numeracy as

intermediate outcomes along with educa-

tion. While the literature on socio-

economic background (SEB) and current

income levels is extensive, that on cogni-

tive skills is much less so. Most of the

earlier studies of literacy acquisition and

labour market outcomes have relied on

self-assessed literacy scores (e.g.,

McMannus, Gould and Welch [1983],

Chiswick and Miller [1988]) and focussed

on immigrants. Recently, however, various

studies have employed surveys with

literacy test scores and looked at out-

comes for the non-immigrant population

as well (Finnie and Meng [1999], Neal and

Johnson [1996], Rivera-Batiz [1990, 1996],

Raudenbush and Kasim [1998]). In addi-

tion, some researchers (e.g., Rivera-Batiz

[1992]), have studied the relationship

between literacy, numeracy and other

labour market outcomes. In Canada,

Charette and Meng [1994, 1998] and

Finnie and Meng [2001], examine the

effects of test-based literacy and nu-

meracy on employment and unemploy-

ment as well as earnings.1

III. Data and Model
III.1 The LSUDA Data

This study employs Statistics Canada’s

Survey of Literacy Skills Used in Daily

Activities (“LSUDA”), a weighted sample of

9,445 adult Canadians aged 16 to 69 years

(Statistics Canada [1991]). During the

interviews, conducted in one of the two

official languages (chosen by the respond-

ent), individuals were asked to complete

thirty-seven tasks designed to measure

specific reading, writing, and numeracy

skills.

The LSUDA literacy test measure is

based on item response theory (IRT) or

latent trait scoring, and is thus designed

to provide joint estimates of question

difficulty and the respondent’s ability. The

resulting measure is a continuous variable

ranging from 0 to 500. Statistics Canada

analysts (Statistics Canada [1991], 17-18)

characterize individuals with LIT scores

less than 150 as “having difficulty dealing

with printed material”; individuals with LIT

scores of between 150 and 204 as being

able to “use printed materials for limited

purposes only, such as finding a familiar

word in a simple text”; individuals with LIT

scores of between 205 and 244 as being

able to “use reading materials in a variety

of situations, provided the material is

simple, clearly laid out, and the tasks

involved are not too complicated”; and

individuals with LIT scores of 245 or

greater as capable of “meeting most

everyday reading demands”.

A subset of LSUDA literacy questions

was used to assess numeracy. These

questions were designed to simulate daily

arithmetic operations, such as paying bills

and adding receipts, and also generate a

score which ranges from 0 to 500. Our

sample mean scores for numeracy (NUM)

are 261.7 for men and 267.1 for women,

and the mean scores for literacy (LIT) are

266.9 for men and 274.4 for women.

We restricted our samples to non-

immigrant adult men and women 25-54

years old who declared a first language

(English, French or other) and who were

not full-time students, thus reducing the

sample size from 9,445 to 4,134, made up
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of 1,928 men and 2,206 women. More

specific restrictions on the data are noted

below. Table 1 lists the definitions and

sample means of the variables used in the

analysis.

III.2 Specification of the Models
The modelling approach used here is

based on the identification of the endog-

enous variables of interest, which also act

as “prior” or “pre-determined” endogenous

variables for later outcomes, plus various

sets of exogenous variables. The endog-

enous variables are listed in Table 1. They

are level of educational attainment, adult

literacy, adult numeracy, and current

income. The “block recursive” structure of

the models is intuitively appealing and

straight-forward, and the associated set of

(OLS) regression equations affords a clear

interpretation of the regression coeffi-

cients and the comparison of direct and

indirect channels of family background

effects.

Education, the first endogenous variable,

is determined to be a function of the

family background variables: father ’s and

mother’s years of education, age at which

father and mother immigrated to Canada

(if they were foreign-born), own place of

birth, language spoken as a child, learning

difficulties experienced in childhood, and

age. The second set (or block) of endog-

enous variables are literacy and numeracy,

which are determined by education,

education squared, and the same back-

ground variables deemed to influence

education just mentioned. The final

equation treats income as the outcome

variable, which is specified to be a func-

tion of many of the previously mentioned

exogenous variables, a number of current

region, urban size, marriage and labour

market status variables, plus education,

literacy and numeracy.

IV. Education, Literacy,
Numeracy and Incomes

IV.1 Men
Table 2 presents the regression results

for each of these models for men (equa-

tions (1)-(4)) and for women (equations

(5)-(8)).

Education
The male education equation is listed in

column (1) of the table. Education is

positively related to parental education, a

one unit (year) increase in either parents’

level of education (FEDYRS, MEDYRS)

resulting in a 0.26 year increase in their

son’s number of years of education.

Sons of immigrants generally obtain

more education than the native-born.

Having an immigrant father (FA16, FA17)

increases own education by an average of

one year. Sons of immigrant mothers who

arrived after the age of 16 (MO17) also

attend school about one year more than

those with mothers born in this country

(the omitted category), whereas those

with mothers who arrived at a younger

age (MO17) have no significance in their

educational attainment.

Being born in Atlantic Canada and, to a

lesser extent, British Columbia, leads to a

lower level of education than the Ontario

reference group. The most educated are

those born in Quebec, but speaking

French as a child (FRCH) has a statistically

significant adverse effect on educational

attainment. Speaking a language other

than English or French (OTCH) appears to

have no significant effect.

Not surprisingly, having experienced

learning difficulties as a child (LDIFF) has a

negative effect on education.2  Other

things held constant, men between the

age of 25 and 34 and between 35 and 44
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have, on average, 1.59 and 1.53 more years

of schooling, respectively, than men

between 45 and 54 years. These effects

reflect the secular increases in educa-

tional attainment which have occurred

from one generation to another.

Literacy and Numeracy
Equations (2) and (3) in Table 2 show the

literacy and numeracy equation results for

men. In both cases the dependent variables

are functions of the exogenous terms

included in the education equations, plus

education, education squared, type of

school attended, and adult first language.

The SEB variables in the literacy equa-

tion are again generally positive, and in

most cases statistically significant. As

expected, father’s and mother’s education

exert significant (direct) influences on

adult literacy (i.e., even after own educa-

tional attainment is controlled for), while

having an immigrant mother (especially

one who arrived when young) has a

significantly positive influence on men’s

literacy levels, although – interestingly –

having an immigrant father does not.

The place of birth variables indicate that

the lowest literacy rates are among those

born in Atlantic Canada, and literacy

improves as one moves from east to west

(consistent with Charette and Meng

[1998] and Crocker [1990]). There is a

negative relation between speaking a

language other than English or French as

a child and adult literacy, while current

English speakers (ENG) are significantly

more literate than those who speak

French.3  Having had learning difficulties

as a child and having attended an aca-

demic high school affect literacy levels in

the expected directions.

Education and education squared

(EDUC, EDUC2) are both included in the

literacy model, and both are statistically

significant at the one percent level,

indicating that the relationship between

years of (own) education and tested

literacy is non-linear – at least for males.

Evaluated at the sample means, equation

(2) indicates that an additional year of

formal education leads to an increased

literacy score of 5.38, more than an order

of magnitude greater than the parental

education effects (i.e., own education

counts much more than parental educa-

tion). Parental education has, however,

already been seen to significantly affect

own education (i.e., the education equa-

tion results), and here we are capturing

but the direct effects of parent’s schooling

on literacy on top of those indirect effects.

The male numeracy equation is reported

in equation (3). As the last row of Table 2

indicates, there are fewer numeracy

observations than literacy observations.

This is because not all individuals in our

samples had the language skills required

to complete the numeracy questionnaire.

There are 37 missing observations in the

case of men, and 39 for women.4  This

sample truncation problem is addressed

by using a selection model where we first

estimate the probability of having the

minimum literacy needed to do the

numeracy test (MINLIT), and then include

the resulting inverse Mills ratio in the

numeracy equation.5  The coefficients for λ
in the numeracy equations are negative

and significant for both men and women,

thus indicating the presence of selection

bias and the need for such an adjustment.

The overall fit of the male numeracy

equation (R2, F-statistics) is not as good as

the literacy equation, and the SEB vari-

ables are generally not statistically signifi-

cant. Individuals born in Atlantic Canada

are, however, significantly less numerate

than those born in Ontario, and the
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coefficient estimates for the western

provinces are positive, if not statistically

significant. Unlike the literacy equation,

language spoken as a child has no effect,

although having English as the (current)

first language still has a positive impact.

Somewhat surprisingly, although having

had childhood learning difficulties is

negatively signed, it is far from being

statistically significant. Having attended

an academic high school again has the

expected positive effect.

Although the t-statistic is only signifi-

cant at the ten percent level, the least

numerate men are those between the

ages of 25 and 34, scoring an average of

4.1 points below the reference 45-54 age

group. Those aged 35-44 group are, in

contrast, statistically indistinguishable

from the reference group. These effects

represent, however, the patterns which

emerge only after controlling for the

education effects (in particular) captured

in the models. These are positive, and

statistically significant, and we have

previously seen that the younger groups

are characterised by (ceteris paribus)

higher levels of education – thus driving

their numeracy levels higher than those of

older workers.6

Income
Equation (4) represents the income

equation for men. It controls for selection

into the labour market using standard

procedures, although the t-statistic on the

_ coefficient suggests that selectivity bias

does not appear to be a problem in this

equation.7

The human capital and current labour

market status variables are generally

significant and have the expected signs.

Being a resident of Ontario, being married,

having migrated from one province to

another, having worked a greater number

of weeks in the last 12 months, and

working full-time are all associated with

higher incomes, while being young or self-

employed is associated with lower in-

comes. The urban/rural variables and

being disabled are found to have no

statistically significant impact independ-

ent of the other variables included in the

models (including educational attainment

and literacy and numeracy levels).

Concerning the key SEB variables,

fathers’ education has the greatest direct

impact on sons’ incomes. The effect of an

additional year of father’s education on

annual income averages to $410, and the

difference between a father with 8 years

of education (end of grade school) and 16

years of education (a university degree) is

about $3,300 annually. In contrast, moth-

er’s education is found to have no signifi-

cant (direct) effect.8  Neither do either of

the parental immigration indicators

included in the equation (MOIMM,

FAIMM).

The direct own education effect is highly

significant, and an additional year of

school increases annual income by an

average of $447 (calculated at the mean

level). The results are particularly notable

given the multi-collinearity between

education and the other explanatory

variables included in the model.

As in other papers based on the LSUDA

database (e.g., Charette and Meng [1998]),

literacy has a strong impact on male

incomes, with a one standard deviation

increase in literacy (s.d. = 38.7) leading to

an increase of $1,846 in annual income.

The effect of numeracy is, in contrast, not

even statistically significant.

IV.2 Women
Equations (5)-(8) in Table 2 list the empiri-

cal results for females. It was expected that
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the overall fit of the income equation would

not be as good as it was for the males, since

the LSUDA database lacks the information

on the allocation of time within the family

and detailed work histories required to

account for time spent in and out of the

labour market. The “earlier” endogenous

variables (education and cognitive skills) do

not, however, suffer from this problem, and

should be directly comparable to the male

equations.9

Education
As with men, SEB has a strong effect on

women’s educational attainment. Females

with highly educated parents go to school

significantly longer than those with less

educated parents, an additional year of

father’s education being worth an addi-

tional .25 years of schooling on average, and

a year of mother’s education about 0.17 years.

Having immigrant parents is also associ-

ated with more schooling, but unlike men,

province of birth appears to have little

effect. Speaking French as a child and

having had a learning problem are again –

as with men – negative. The age effects

are also in the same direction as for males,

with women between the ages of 25 to 34

and 35 to 44 having, on average, 2.3 years

and 1.7 years more education, respec-

tively, than women in the 45-54 age

group. Younger women have, therefore,

not only gone to school longer than older

ones, but the age effects are stronger than

in the men’s case, for whom the compara-

ble gaps were 1.53 and 1.59 years.

Literacy and Numeracy
Parental education again has a strong

direct influence on literacy outcomes. The

size of the coefficient on mothers’ educa-

tion is, interestingly, almost twice that of

fathers’, whereas in the male equations the

coefficients for the two parental educa-

tion variables were almost identical.

Another gender story is apparent in the

immigration variables: women with an

immigrant mother, especially one who

came to Canada at the age of 17 or older,

have higher levels of literacy than those

with non-immigrant mothers, while

women with immigrant fathers, especially

those who came when older, have lower

literacy levels than others.

The own-age effects are also somewhat

different for men and women. For the

former, literacy peaks with the 25-34 age

group, whereas the most literate women

(holding other factors constant) are those

aged 35-44 – although the 25-34 group

also has higher scores than the reference

45-54 group. The size of the age coeffi-

cients are in both cases much larger for

women than men, indicating that more

recent cohorts of women have generally

made substantial gains in the acquisition

of literacy skills relative to older ones.

Like men, there is a negative relation

between literacy and not speaking English

or French as a child, having had a learning

disability, not attending an academic high

school, or being born in Atlantic Canada.

The relation between education and

measured literacy appears to be effec-

tively linear for women (it was non-linear

for men); evaluated at the sample mean,

an additional year of education increases

a woman’s literacy score by an average of

4.80 points. This effect is a little smaller

than the comparable figure for men (5.41)

and suggests that males might gain more

in the way of literacy skills from formal

school settings than do women.

Turning to the female numeracy equa-

tion (and again controlling for selectivity

bias), we see that unlike men, parental

education is an important determinant of

women’s numeracy, and mothers again
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have a greater impact on daughters’

cognitive skills than do fathers: the

MEDYRS coefficient is about one-third

larger than FEDYRS, and is statistically

more significant.

Although they are statistically less

significant, the own-age effects on nu-

meracy resemble the literacy results:

women between 25 and 34 score slightly

higher than the reference group (a coeffi-

cient of 2.92) while the 35-44 group scores

noticeably higher (6.86). These results are

in sharp contrast to the flat and even

negatively sloped age-numeracy relation-

ship seen for men.

Women born in Atlantic Canada, those

who had learning difficulties as a child,

and those who did not attend an aca-

demic-type high school were less numer-

ate than other women.

The own-education effect is effectively

linear – as was the case for men and for

the literacy equation. The effect of educa-

tion on numeracy is, however, not as

significant as it was in the literacy equa-

tion: the coefficient is about 40 percent

smaller, the marginal effect of an addi-

tional year of education being approxi-

mately 2.4 (evaluated at the mean).

Income
The SEB variables have little direct influ-

ence on women’s incomes; the coefficients

on FEDYRS, MEDYRS, MOIMM, and FAIMM

are all statistically insignificant.10

Most of the other human capital vari-

ables behave largely as expected. Women

who live in large cities and Ontario, who

work more weeks in a year and full-time,

and who are not self-employed have

higher incomes than others. Being mar-

ried is associated with lower incomes, and

having children carries an additional

negative effect. As found in many studies

the age-income profile is flatter for

women than men.

Turning to the pre-determined variables

which are endogenous to the system,

education has a much greater influence

on women’s incomes than on men’s, with

an additional year of education worth an

extra $2,159 in annual income; for men

the comparable figure is just $447.

Numeracy also has a large impact on

female incomes, with a one standard

deviation higher level of numeracy (36.1)

increasing incomes by $4,587 a year. The

effect of literacy is, in contrast, insignifi-

cant. The statistical significance and

relative sizes of these literacy and nu-

meracy effects are, noticeably, the oppo-

site of those which hold for men.

V. Total and Indirect Effects
We now use these results to calculate

the direct and indirect effects of the

various background variables on individu-

als’ incomes. The indirect effects are those

which operate through education, literacy

and numeracy, and are arrived at by

multiplying through the relevant coeffi-

cient estimates.11  The direct effects are, of

course, represented by the coefficients in

the income equations themselves. Finally,

the total effect is the sum of the direct

and indirect effects, or the elements of the

last row of the (I-β)-1 matrix described in

the Appendix. The calculations shown in

this section thus incorporate all the

linkages between a person’s background

and his or her economic attainment as

captured in the system of equations

which has been estimated.12

V.1 Total Effects
The estimated total effects of the pre-

determined variables which enter the

education and literacy and numeracy
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equations and then the income equation

itself, including the key background

variables, are presented in Table 3. For

men, the effect of father’s education on

adult income levels is much greater than

that of mother’s education ($629 versus

$290 per year of education, respectively).

For women, the influence of parental

education is generally greater than it is for

men, and the strength of the two parents’

education effects are roughly equal ($790

and $728), meaning that the mother’s

education effect, in particular, is approxi-

mately two and one-half times that which

holds in the case of men. There is, there-

fore, a strong gender component to the

influence of parental education on men’s

and women’s incomes later in life.

Having an immigrant parent is uniformly

associated with higher incomes. The

effects are again generally stronger for

women than men, and range from $1,401

for men having (both) parents who

immigrated by the age of 16, to $3,941 for

women coming from families where both

parents immigrated by age 16.

For men, being born in Atlantic Canada

is associated with a negative income

effect of $1,480 relative to those born in

Ontario, or about a 4.4 percent income

disadvantage measured at the sample

mean. For women the comparable figures

are $2,556, or 12.3 percent.

Not speaking English as a child (FRCH,

OTCH) has a negative effect on incomes

for both sexes. Using English as the first

language in adulthood has a substantial

positive effect on income, the effect being

approximately twice as strong for women

as men.

The age-income patterns are very

different for men and women. Older (45-

54) men have greater incomes than

younger men, while the opposite is true

for women. Perhaps most interesting here

is that the positive effect for younger

women results from their strong age-

cognitive skills relationship (i.e., younger

women have higher levels of education,

literacy, and numeracy) and a relatively

weak direct effect (the shape of the direct

age-earnings relationship), as will become

clearer below.

The total effect of having had a learning

difficulty (LDIFF) is very large for women,

about seven times greater than for men;

women’s economic attainment thus

appears to be much more severely “pun-

ished” by learning disabilities. Having

attended a more academically oriented

secondary school has strong, positive, and

approximately equal effects (in dollar

terms – greater for women in proportional

terms) on men’s and women’s incomes.

V.2 Indirect and Direct Effects
Given that the direct effects on income

are represented by the coefficients in the

INC equation and the total effects have

been shown above, the relevant indirect

effects of those variables which affect

income both directly and indirectly can be

calculated as the difference between the

two (or arrived at in the more direct

manner described previously). These are

provided in Table 4 for the key education

variable, which is itself determined within

the system of equations and affects the

“later” outcome variables (literacy and

numeracy), and in Table 5 for the other

variables which are exogenous to the

entire system of equations.

The indirect component accounts for 38

percent of the education effect for men,

and 16 percent for women, the remainders

(62 and 84 percent, respectively) being the

direct component of the effect of education

on income. While the greatest part of the
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effect of education on education is thus

seen to be direct, a sizeable influence

operates through the development of

literacy and numeracy skills, especially in

the case of men. (Since there are no inter-

vening influences between literacy and

numeracy and income, the effects of these

variables are entirely direct and are, there-

fore, not decomposed in this manner.)

Turning now to the background vari-

ables, the figures indicate that the indirect

component of the effect of parental

education on income is generally signifi-

cant – that is, parental education affects

individuals’ incomes through its influ-

ences on educational attainment and

literacy and numeracy levels – and that

there is again an interesting gender

element to the story. Starting with men,

we see that about one-third (34.8 percent)

of the total effect of father’s education on

income ($629 for each additional year) is

indirect, while about five-fifths (85.9

percent) of the much smaller mothers’

education effect ($290) is similarly circui-

tous. From another perspective, the

indirect effects of mother ’s and father’s

education on men’s incomes are about the

same, whereas father’s education also has

a strong direct effect which mother ’s

education does not have.

For women, in contrast, the indirect

component comprises almost all (89.9

percent) of the moderately greater total

effect of father’s education ($790 per year of

education), while the relative size of the

indirect component (74.1 percent) is

somewhat smaller for the much larger total

effect ($728) of mother’s education.13

These results indicate that looking at

only the direct effects of parental educa-

tion on incomes as in the conventional

one-equation set-up, as shown in the

relevant column of the table, would result

in the effects of these influences being

significantly under-estimated, quite

massively so in the case of women in

particular. It therefore appears to be

critical to use a broader approach, such as

the recursive multi-equation system of

equations adopted here, which takes the

indirect influences of parental education

into account, to understand the full effect

of parental background on men’s and

women’s incomes. This done, the differ-

ences in the nature of the parental educa-

tion effects (direct versus indirect), as well

as their relative sizes (stronger for women

than men in total, especially with respect

to mother’s education), are striking,

important, and interesting.

Age has opposing direct and indirect

effects on the incomes of younger men

(aged 25-34 and 35-44) relative to the

older comparison group (aged 45-54). The

positive indirect effects capture the net

influence of the generally rising levels of

education and cognitive skills over time

(represented by the positive and statisti-

cally significant coefficients in the educa-

tion and literacy equations versus the

smaller off-setting numeracy effects). The

negative direct effects reflect the stand-

ard age-earnings profile, whereby in-

comes tend to rise over most of the

working years (represented by the nega-

tive coefficients in the income equations

themselves). For women, the positive and

very strong indirect effects of being

younger result from the significant in-

creases in the levels of education, literacy,

and numeracy across successive cohorts

augmented by some weaker direct effects.

LDIFF has significant direct and indirect

effects, neither of which is surprising,

although the strength of the influences of

past learning difficulties on women’s

incomes is especially notable. School

quality (ACADEMIC) also has both direct
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and indirect effects of the expected signs,

although the indirect component of the

effect for men is perhaps weaker than

might have been expected. The (positive)

effects of speaking English rather than

French are more direct than indirect,

suggesting that language affects incomes

through the associated levels of human

capital attainment rather than through

any direct labour market effects per se.

VI. Conclusion
This paper has used a four equation

recursive model to estimate the direct and

indirect effects of socio-economic back-

ground on the incomes of non-immigrant

Canadian men and women aged 25-54.

The principal findings may be summarized

as follows:

• Parental education, parental immigration

status, province of birth, language, and type

of schooling have considerable effects on

individuals’ incomes – both directly, and

indirectly via their effects on education,

literacy, and numeracy.

• There are a number of important gender

aspects to these influences. In particular,

the total effect of parental education is

larger for women than men, especially in

the case of mother’s education, where the

impact is a remarkable two and a half times

greater for women than men. There are also

important differences in the mix of direct

and indirect effects. For example the effect

of father’s education on women’s incomes

is almost entirely indirect (through its

influence on educational attainment and

literacy and numeracy levels), whereas its

effect is predominantly direct in the case of

men, and similar differences hold for the

effect of mother ’s education.

• Education has a strong direct effect on

incomes independent of family background

and parental (background) influences. The

effect is especially great for women, for

whom the influence is also more direct (i.e.,

affecting incomes directly rather than

through literacy and numeracy levels).

• Numeracy skills are found to be an impor-

tant determinant of women’s incomes, but

literacy skills matter rather little, whereas

the reverse pattern holds for men.

• Parental immigration status, province of

birth, language spoken first and currently,

and having experienced learning difficul-

ties and type of academic institution

attended in high school are also found to

affect educational attainment, literacy,

numeracy, and income, the latter both

directly and indirectly.

• The age effects reveal some interesting

cohort patterns with respect to educational

attainment, literacy and numeracy levels,

and incomes. The significantly higher

schooling levels and literacy and numeracy

scores among women are, in particular,

found to have important effects on their

income levels.

• The human capital and current labour

market status variables are generally

significant and have the expected signs.

Perhaps the most important general

finding is that the total effects of family

background on men’s and women’s

incomes would be greatly under-

estimated by any approach which did not

take account of their indirect effects,

while the particular structure of the

relevant indirect effects (through educa-

tional attainment and literacy and nu-

meracy levels) is, of course, revealed only

by such a more complete perspective. In

short, family background matters more to

individuals’ incomes than a “naïve” single

equation approach would imply, and the

importance of educational attainment
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and the development of cognitive skills

(literacy and numeracy levels) to these

processes is revealed only in this way.

One policy implication of these findings

is that the greater role played by family

background – i.e., “advantage” – in the

determination of adult incomes revealed

here might cause us to care more about

the (resulting) income inequalities ob-

served among adult men and women and

encourage us to search all the harder for

policies which could help overcome these

differences.

Second, the results begin to point to

where, and how, the identified back-

ground advantages (e.g., parental educa-

tion levels) could be offset and life oppor-

tunities thus equalised to at least some

degree, such as interventions which

boosted the educational attainment or

literacy and numeracy levels of those from

less favoured backgrounds.

Third, the gender aspects of the findings

cast an interesting light on the influence

of parental background on men’s and

women’s educational attainment, cogni-

tive development, and subsequent in-

come levels, and might raise a variety of

related policy issues. For example, the

significant effects of parental education

on the outcomes studied here demon-

strate the importance of better under-

standing the precise manner in which

these effects operate so that the playing

field might be made more level at each

stage. The strong effect of education on

incomes suggests, furthermore, that it is

the means by which outcomes could in

fact be altered.

Finally, other more specific aspects of

the outcomes pertaining to location,

language, school quality, and the other

measures included in the analysis the

might be relevant to a range of commen-

surately more specific issues.

Notes
1The present paper complements Charette and

Meng’s [1998] work of non-immigrant

Canadians. There are, however, two funda-

mental differences between the two studies.

The earlier work uses two-stage least square

methods, whereas a recursive model is

employed here, which also pays special

attention to the effects of SEB variables.

2Having attended an academic high school

(ACADEMIC) is excluded from the education

equation because it is assumed to be

endogenous to that outcome.

3Recall that immigrants are not included in the

samples, meaning that there are very few

individuals who did not speak English or

French as a (current) first language, and

that there is a strong correlation between

the language first spoken as a child and

current language in terms of English and

French (FRCH and ENG).

4This problem results from the structure of the

LSUDA survey (Charette and Meng [1998]).

Essentially many of the numeracy questions

were “embedded” in the literacy questions,

meaning that if respondents had difficulty

answering the latter, they could not do the

numerical calculations.

5MINLIT, for both men and women, are func-

tions of education, education squared,

LDIFF, age when the individual learned

English or French, FEDYRS, MEDYRS,

MOIMM, FAIMM, age, present region, and

ENG.

6We might interpret these results as indicating

that younger men’s numeracy levels are not

as high as they should be given their higher

levels of education (and other

characteristics).
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7The probability of working during the last 12

months was deemed to be a function of LIT,

NUM, EDUC, DISABLED, ENG, Marital Status,

Age, City Size, Region and LDIFF.

8Not surprisingly, there is significant

collinearity between FEDYRS and MEDYRS

(r=0.51), and the inclusion of the two

variables affects the coefficient estimates

and standard errors of both. When the

parental education variables are dropped

from the equation one at a time, the

following results occur:

(4a) (4b)

FEDYRS 434.83
(5.19)

MEDYRS 224.67
(2.57)

R2 0.33 0.32

F 32.14 31.01

9One of the distinct advantages of using the

LSUDA database is the disproportionate

number of female observations. As the last

row in Table 1 indicates, the sample

includes more women than men.

10As for men (cf. note 6), we re-estimated the

income equation with only one parental

education included at a time and obtained

the following:

(8a) (8b)

FEDYRS 142.96
(0.73)

MEDYRS 222.88
(1.02)

R2 0.46 0.46

F 50.3 50.3

Including both variables together or just one

at a time indicates that parental education

has little effect on women’s incomes.

11These are calculated as the effects of each of

the background variables in question on

literacy and numeracy multiplied by the

effect of these variables on income, plus

the additional effects which operate

through education via both its indirect

effect on literacy and numeracy and its

direct effect on income.

12Where the variables reflect a non-linear

relationship (i.e., where education and

education squared are included), the

relevant effects are measured as the partial

derivative of the function evaluated at the

mean value of education.

13Despite the fact that Beach and Finnie (1981)

use data from the early 1970s, our results

are remarkably similar to theirs regarding

not only the parental education influences,

but many of the other SEB effects as well.
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Table 1

Variable Definitions and Means

Variable
Name

Definition Means

Men Women

Equation
(1)-(2)

Equation
(3)

Equation
(4)

Equation
(5)-(6)

Equation
(7)

Equation
(8)

Family Background:

FEDYRS Father’s years of education 9.35 9.37 9.44 9.30 9.33 9.56

MEDYRS Mother’s years of education 9.52 9.55 9.67 9.64 9.66 9.90

MONB Mother born in Canada (reference) 0.86 0.86 0.87 0.87

MO16 Mother immigrated before age 16 0.07 0.07 0.04 0.04

MO17 Mother immigrated after age 16 0.07 0.07 0.09 0.09

MOIMM Mother immigrant 0.14 0.14

FANB Father born in Canada (reference) 0.86 0.86 0.85 0.85

FA16 Father immigrated before age 16 0.05 0.05 0.05 0.05

FA17 Father immigrated after age 16 0.09 0.09 0.10 0.10

FAIMM Father immigrant 0.15 0.16



16

Variable
Name

Definition Means

Men Women

Equation
(1)-(2)

Equation
(3)

Equation
(4)

Equation
(5)-(6)

Equation
(7)

Equation
(8)

Place of Birth:

ATLB Born in Atlantic Canada 0.12 0.12 0.13 0.13

QUEB Born in Quebec 0.31 0.31 0.33 0.33

ONTB Born in Ontario (reference) 0.33 0.33 0.28 0.28

PRAB Born in Prairie Provinces 0.18 0.18 0.19 0.19

BCB Born in British Columbia 0.06 0.06 0.07 0.07

Language and Learning Background:

FRCH Spoke French as a child 0.32 0.32 0.34 0.34

ENCH Spoke English as a child 0.62 0.62 0.60 .061

DTCH Spoke other language as a child 0.06 0.06 0.06 0.05

LDIFF Experienced learning difficulties  as a child 0.12 0.12 0.12 0.10 0.10 0.07

ACADEMIC Attended an academic-type secondary school 0.44 0.45 0.46 0.45 0.46 0.50
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Variable
Name

Definition Means

Men Women

Equation
(1)-(2)

Equation
(3)

Equation
(4)

Equation
(5)-(6)

Equation
(7)

Equation
(8)

Age:

AGE25 25-34 years old 0.43 0.44 0.44 0.44 0.44 0.46

AGE35 35-44 years old 0.34 0.34 0.34 0.33 0.34 0.34

AGE45 45-54 years old 0.23 0.23 0.22 0.27 0.27 0.20

Region:

ATL Live in Atlantic Canada 0.09 0.10

QUE Live in Quebec 0.28 0.28

ONT Live in Ontario (reference) 0.36 0.33

PRA Live in Prairie Provinces 0.17 0.19

BC Live in British Columbia 0.10 0.10

SWITCH Province of birth different than present province 0.15 0.15
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Variable
Name

Definition Means

Men Women

Equation
(1)-(2)

Equation
(3)

Equation
(4)

Equation
(5)-(6)

Equation
(7)

Equation
(8)

Urban Size:

CITY Live in city $ 100,000. 0.55 0.57

TOWN 100,000 > pop. $ 30,000 (reference) 0.12 0.12

RURAL Live in area < 30,000 0.33 0.31

Personal
Attributes:

MARCHILD Married with at least one child 0.57 0.56

MARNOCH Married with no children 0.18 0.17

NOMARCH Not married with at least one child 0.03 0.07

SINGLE Not married, no children (reference) 0.22 0.20

DISABLED Currently disabled 0.08 0.06

Labour Force Status:

SELF Self-employed 0.08 0.08

WWORK Weeks worked in the last 12 months 48.7 44.6
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Variable
Name

Definition Means

Men Women

Equation
(1)-(2)

Equation
(3)

Equation
(4)

Equation
(5)-(6)

Equation
(7)

Equation
(8)

FTIME Mostly work full-time 0.96 0.73

Current Language:

ENG English first language 0.70 0.70 0.71 0.69 0.69 0.72

FRE French or other first language 0.30 0.30 0.29 0.31 0.31 0.28

Outcome Variables:

ECUC Years of education 12.31 12.39 12.54 12.44 12.51 13.02

EDUC2 Years of education squared 41.1 41.3 39.2 39.4

LIT Literacy score (0-500) 264.17 266.9 268.86 274.4

NUM Numeracy score (0-500) 260.67 261.7 262.48 267.1

INC Annual income ($) 33,710 20,830

N 1928 1891 1729 2206 2167 1585
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Table 2

The Determinants of Education, Literacy, Numeracy and Earnings

Independent Variable
Men Women

Education
(1)

Literacy
(2)

Numeracy
(3)

Income
(4)

Education
(5)

Literacy
(6)

Numeracy
(7)

Income
(8)

Constant 6.2746
(19.13)

193.40
(36.55)

216.22
(31.14)

-11870.0
(1.81)

7.3073
(23.18)

185.54
(37.06)

212.59
(30.19)

-86530.0
(3.44)

FEDYRS 0.2606
(10.07)

0.6405
(2.48)

0.2092
(0.74)

410.24
(4.57)

0.2498
(11.28)

0.6687
(3.02)

0.4267
(1.79)

80.004
(0.38)

MEDYRS 0.2603
(9.56)

0.6437
(2.39)

0.3327
(1.11)

70.812
(0.76)

0.1711
(6.85)

1.2028
(4.92)

0.5884
(2.23)

188.75
(0.81)

MO16 0.0949
(0.28)

10.655
(3.25)

6.6610
(1.86)

-0.3965
(1.10)

3.2304
(0.94)

8.3533
(2.30)

MO17 1.0907
(2.73)

5.6821
(1.48)

3.1508
(0.76)

0.5477
(1.67)

8.0860
(2.58)

2.8209
(0.86)

MOIMM 838.77
(0.96)

-1642.1
(0.73)

FA16 0.9979
(2.58)

1.9206
(0.52)

-3.3942
(0.84)

1.3839
(4.11)

-3.6636
(1.13)

2.7938
(0.82)

FA17 1.0204
(2.89)

-0.8762
(0.26)

-2.5044
(0.68)

0.61517
(1.92)

-6.9687
(2.18)

-3.2653
(1.01)

FAIMM -182.95
(0.21)

2807.3
(1.28)
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Independent Variable
Men Women

Education
(1)

Literacy
(2)

Numeracy
(3)

Income
(4)

Education
(5)

Literacy
(6)

Numeracy
(7)

Income
(8)

ATLB -0.8195
(2.93)

-17.624
(6.58)

-11.218
(3.78)

-0.2363
(0.96)

-11.346
(4.85)

-13.442
(5.44)

QUEB 0.5457
(1.69)

0.0039
(0.01)

0.2046
(0.06)

-0.2117
(0.76)

-3.6686
(1.31)

-1.1684
(0.40)

PRAB -0.0789
(0.33)

2.6246
(1.13)

5.1343
(2.02)

-0.1383
(0.64)

0.0928
(0.05)

-2.2176
(1.03)

BCB -0.6518
(1.78)

4.1867
(1.20)

3.2177
(0.85)

0.2551
(0.84)

3.4429
(1.19)

2.0231
(0.67)

FRCH -0.569
(1.85)

2.7867
(0.71)

-0.3564
(0.09)

-0.9091
(3.41)

2.3173
(0.65)

-1.7207
(0.45)

OTCH -0.4962
(1.20)

-10.872
(2.72)

-1.1103
(0.26)

-0.0507
(0.14)

-10.610
(3.02)

-4.4862
(1.22)

LDIFF -0.9830
(3.85)

-8.7902
(3.58)

-2.1981
(0.78)

-1478.9
(1.42)

-1.5233
(6.43)

-6.7986
(2.98)

-4.2964
(1.65)

-14279.0
(2.63)

ACADEMIC 3.7288
(1.86)

6.0963
(2.78)

1766.9
(2.60)

4.2249
(2.40)

5.3456
(2.90)

1562.7
(1.00)

AGE25 1.5919
(7.18)

5.6357
(2.60)

-4.0987
(1.71)

-7366.6
(7.40)

2.2483
(11.86)

8.6226
(4.62)

2.9203
(1.46)

1671.0
(0.60)

AGE35 1.5306
(6.87)

4.7668
(2.20)

-0.0509
(0.02)

-2885.5
(3.16)

1.7143
(8.71)

11.338
(5.95)

6.8638
(3.34)

4336.7
(1.50)
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Independent Variable
Men Women

Education
(1)

Literacy
(2)

Numeracy
(3)

Income
(4)

Education
(5)

Literacy
(6)

Numeracy
(7)

Income
(8)

ATL -3172.1
(2.90)

-5364.4
(1.51)

QUE -510.15
(0.39)

-2657.3
(0.65)

PRA -3207.4
(3.84)

-2523.4
(0.97)

BC -574.45
(0.49)

-10049.0
(2.61)

SWITCH 2856.3
(3.54)

-732.16
(0.39)

CITY -114.77
(0.11)

5378.4
(1.77)

RURAL 1645.5
(1.57)

-472.72
(0.16)

MARCHILD 4826.4
(4.33)

-3527.0
(1.43)

MARNOCH 3652.9
(3.50)

-2687.5
(0.87)

NOMARCH -3115.4
(1.75)

-6090.5
(1.40)



23

Independent Variable
Men Women

Education
(1)

Literacy
(2)

Numeracy
(3)

Income
(4)

Education
(5)

Literacy
(6)

Numeracy
(7)

Income
(8)

DISABLED -417.64
(0.29)

-3106.2
(0.65)

SELF –2099.8
(2.09)

-3923.8
(1.64)

WWORK 310.07
(10.18)

239.96
(5.24)

FTIME 6863.7
(5.01)

8837.0
(5.97)

ENG 15.417
(3.88)

8.4884
(1.95)

1718.0
(1.38)

7.6756
(2.08)

7.4376
(1.90)

4830.8
(1.10)

EDUC 3.2126
(11.29)

2.5818
(5.82)

446.56
(3.68)

4.2325
(16.41)

2.6840
(6.17)

2159.4
(3.90)

EDUC2 0.0879
(3.01)

0.0371
(1.07)

0.0228
(0.86)

-0.0116
(0.38)

LIT 47.713
(3.87)

21.301
(0.58)

NUM 4.4504
(0.40)

127.06
(2.24)

8 -64.961
(2.44)

1883.7
(0.23)

-53.332
(1.96)

48140.0
(2.96)

R2 0.25 0.32 0.20 0.33 0.25 0.37 0.24 0.46
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Independent Variable
Men Women

Education
(1)

Literacy
(2)

Numeracy
(3)

Income
(4)

Education
(5)

Literacy
(6)

Numeracy
(7)

Income
(8)

F 42.8 47.1 23.6 31.0 48.7 67.1 33.0 48.7

N 1928 1928 1891 1729 2206 2206 2167 1585
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Table 3

Total Effects of Background Variables on Income

Men Women

FEDYRS 629.2 789.5

MEDYRS 290.3 728.2

M016 606.3 112.8

M017 1069.7 1935.9

FA16 794.4 3827.8

FA17 681.1 1015.1

ATLB -1480.3 -2555.9

QUEB 393.6 -769.7

PRAB 91.3 -634.6

BCB -254.7 984.9

FRCH -277.9 -2501.9

OTCH -880.6 -926.1

LDIFF -2615.2 -18878.3

ACADEMIC 1971.9 2331.9

AGE25 -5970.8 7994.5

AGE35 -1557.3 9848.9

ENG 2491.4 5939.3
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Table 4

Direct and Total Effect of Education on Income

Total Direct Indirect Indirect/Total

Men 719.4 446.6 272.8 37.9%

Women 2565.9 2159.4 406.5 15.8%

    Note: The estimated direct effects are the partial derivatives of the estimated INC equations
evaluated at the sample means of the education variable (the education-income
relationship is nonlinear).  The indirect effects are derived as explained in the text, and
effectively represent the influences of education which come through its effect on
literacy and numeracy.  The total effects are the total of the direct and indirect effects.
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Table 5

Direct, Indirect and Total Effects on Income

Total Direct Indirect Indirect/Total

Men

FEDYRS 629.2 410.2 219.0 34.8%

MEDYRS 290.3 40.8 249.5 85.9

LDIFF   -2615.2 -1478.9  -1136.2 43.4

ACADEMIC 1971.9 1766.9 205.0  10.4

AGE 25 -5970.8 -7366.6 1395.8 -23.4

AGE35 -1557.3 -2885.5 1328.2 -85.3

ENG 2491.4 1718.0 773.4 31.0

Women

FEDYRS 789.5 80.0 709.5 89.9%

MEDYRS 728.2 188.8 539.4 74.1

LDIFF -18878.3 -14279.0 -4599.3 24.4

ACADEMIC 2331.9 1562.7 769.2 33.0

AGE25 7994.5 1671.0 6323.5 79.1 

AGE35 9848.9 4336.7 5512.2 56.0

ENG 5939.3 4830.8 1108.5 18.7



28

Appendix A

Total Effects in a Recursive Model

If x is a vector of predetermined variables, then the estimated model is:

EDUC f X

LIT f X EDUC

NUM f X EDUC

INC f X EDUC LIT NUM

$ ( )
$ ( ; )
$ ( ; )

$ ( ; , , )

=

=

=

=

1

2

3

4

Let the vector of endogenous variables be   A first-order$ ( $ , $ , $ , $ )'.y EDUC LIT NUM INC=

approximation to this non-linear system may be written as:

$ $ $ $y y X= +β δ

Consequently, the implied reduced-form or total effects for the model may be obtained from

$ ( ) $y I X= − −β δ1


