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Foreword

More than ever before, the skills of the Canadian workforce will determine
individual and collective prosperity. Canadians face the challenge of com-
peting in a globalized world economy. How successfully that challenge is
met will be determined by the skills and the brains of the Canadian people.

The Economic Council has examined the Canadian education and training
system and has identified some key areas where changes are needed. Our
research and conclusions are summarized in the Council Statement, A Lot 10
Learn, published in April 1992.

This working paper, by Frangois Vaillancourt, presents some of the back-
ground research to that Statement. It addresses the question of the rate of
return 1o investment in education, both from the point of view of the indi-
vidual and of society as a whole. Educational attainment has a strong influ-
ence on earnings. Indeed, after account is taken of the-direct costs of school-
ing and of forgone earnings, the additional income from completing secondary
school yields a rate of return of some 30 per cent for individuals.

This working paper presents estimates of private (individual) and public
(social) rates of return for a wide variety of schooling levels and fields of
study. It also presents these estimates separately for men and for women. What
is striking is the extent of variability in rates of return; even more striking is
the finding that among the highest are returns to secondary school comple-
tion as compared to dropping out.

Frangois Vaillancourt is a Professor in the Département des sciences
¢conomiques, and a Fellow of the Centre de recherche et développement en
économique (C.R.D.E.), Université de Montréal.

The Economic Council of Canada working paper serics presents research
done for the Counci! to the public 10 stimulate discussion and comment. The
papers are the personal responsibility of the authors and have not been re-
viewed and endorsed by the members of the Economic Council of Canada.

Judith Maxwell
Chairman



Introduction

The purpose of this paper is 1o present private and public rates of return 1o
schooling in Canada by level and by field of study or region of residence.
Since rates of return to schooling are often used by both private and public
decision makers in allocating resources, it is to be hoped that they will be of
interest. The paper is divided into three parts. In the first part, the analyucal
framework use is discussed and results of previous studies reviewed. In the
second part, the data and methodology are described. In the third part, results
are presented and analyzed.

Analytical framework and review of literature

The analytical framework for this study links eamnings (labour income) and
human capital, and assumes that individuals will acquire additional human
capital only if the benefits of doing so are greater than the costs ~ both in
forgone earnings and out-of-pocket expenses. These investment benefits are
calculated in earnings, but should include other employment rewards (¢.g.,
fringe benefits, pension rights, less hazardous employment) and non-
employment investment benefits such as higher productivity in home pro-
duction, child-rearing, and good citizenship as well as consumption benefits
derived from education. As a result, the benefits from schooling, both from a
private or public perspective, are underestimated in this paper. Since all the
costs of schooling are included, the rates of return thus obtained are a lower-
bound estimate of the full returns to schooling.

Figure 1 summarizes the framework, using arbitrary numerical values. The
S curve represents the earnings profile of a secondary school graduate, and
the U curve represents the eamings profile of a university graduate (bachelor’s
degree level). The area labelled FE represents the earnings that a high-school
graduate must forgo w0 attend university. In this figure, it is assumed that
these are the only costs — the university student does not hold a summer/part-
time job and does not incur out-of-pocket expenses. Alternatively, one could
interpret this as equating the out-of-pocket expenses and earnings of that stu-
dent. One could also add a negative area (below the X-axis) to represent these
costs (McMahon, 1987). The area labelled HE represents the difference
between the eammings of the university graduate after graduation, and those
of the high-school graduate from the age of graduation from university until
retirement. The assumption that the (implied) intercept of U is higher than
that of S is arbitrary as is the similarity in their slopes. The use of a common
ending point lo employment income at 65 years of age is also arbitrary, but it
1s common practice in studies of the return to education since it corresponds
to social/legal requirements. It probably leads to a small underestimation of
the returns to education, since earnings at that age are heavily discounted.
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Figure 1

Earnings profile by level of schooling, secondary and
university levels

Income
(thousands of doliars)

HE

m

+  Age

Once HE and FE are known, then one can calculate a rate of return, r, such
that:

42
present value of university schooling =0= z—(-zjl—l%). -~ FE with 42 the
+r

=]

number of years employed in this case.

Such a calculation may yield a positive, zero, or negative rate of return,
depending on the size of HE and FE.

There are three possible interpretations of r. The first is the pure human
capital model. It assumes that individuals engaging in higher studies are identi-
cal in ability to those who do not, and that their studies allow them 10 acquire
additional knowledge. Differences in earnings are then due to differences in
human capital. The second option is the abilities approach, where individu-
als are assumed to differ in terms of ability. In that case, one may be calcula-
ting, in part, the returns to ability, with the importance of this return depend-
ing on the relative imponance of ability and human capital in the determination
of earnings. Finally, the third possibility, neglecting ability, is that schooling
ransmits no knowledge but is used as a screen by employers in the hiring
process. In our opinion, the second option best represents reality. We must,
however, establish what correction should be made for ability. As Stager
(1989, 70) indicates, there are arguments 1o support both the view that uni-
versity graduates would have eamned more than high-school graduates had
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they not gone on (o university, and the reverse, depending on how one views
the nature of ability. We chose to present rates of return unadjusted for abil-
ity differentials and to leave the choice of correcting them to the reader.

Table 1 summarizes the data, methodology, and results of 13 studies of the
rates of retumn to schooling in Canada. Most use census data and calculate
rates of return for high school or university in Canada as a whole. Only one
study (Stager, 1989) uses the 1986 census data, but it is limited to Ontario.

Methodology and data
Earnings profiles

In this section, we describe the data that were available to us and then dis-
cuss the equations estimated with them. Men and women are treated sepa-
ratcly, given that their earnings functions usually differ.

This study uses data from the 1986 Statistics Canada Census Individual
Microdata File, available to researchers in January 1990. The data were pre-
pared by drawing a 10 per cent sample of the long-form questionnaires that
were sent 1o one fifth of all Canadian households, thus yielding a sample of
500,434 respondents or 2 per cent of the population. In the census, individu-
als who report earned income must be aged 15 and over. They number
392,680; of these, 260,327 report positive eamnings (the sum of wages and
salaries and net seif-employment income).!

This last choice excludes from the sample employable individuals who have
chosen to withdraw from the labour force, thus leading (o an overestimation
of the public rate of return. This is perhaps compensated for by including
individuals who work part time by choice, which leads to an underestimation
of the rates of retum. Note also that some studies (see Stager, 1968, 1989)
correct eamings for differences in participation and mortality rates between
schooling levels. Not including such corrections reduces the retums to more
education, since participation rates go up and mortality rates go down with
more schooling.

We study individuals in seven schooling levels that arc arrived at by
combining information on the highest level of schooling attained and the
highest degree held (Table 2). We study seven fields of postsecondary study,
regrouped from 12 specific fields. To ensure that the sample is adequate, the
four Atlantic provinces were grouped into one region, the Atlantic region,
and Manitoba and Saskatchewan were grouped into one region, the Prairics.?
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Table 2
Definitions of schooling levels and fields of study

f

1986 census PUST
variables and codes

Comments (DGREE) (HLOSP)
Schooling levels
Elementary
complete Grades 5-8 1 2
Secondary
certificate Graduation certificate 2 4

College Ceceps or community

colleges 4 8
Bachelor's degree 6 ]
Health degree Medicine, dentistry, opto-

metry, veterinary medicine 8 11
Master's degree 9 11
Ph.D. 10 1

Fields of study (DGMES)

Education 1
Humanities Fine arts, humanities 2or3
Social sciences 4
Commerce Soré
Pure sciences Agriculture, biological, pure

and mathematical sciences 7or12
Engineering Engineering and applied

sciences 8or9
Health sciences Nursing, health professions,

and sciences i0or 11

Souace

Compiled by the author from various sources.

In(earnings) = By + ByAge + BzAge2

fi 7

We estimate the following equation, using ordinary least squares:

+ zBBFie]ds + Z B, 4Fields x Age}.

=] i=2

We use a semilogarithmic form with a concave relationship between earn-
ings and age to estimate returns by level of study. When we take into ac-

count the fields of study at the university level, we add the terms in brackets.
The seven dichotomous variables of the fields of study modify the intercept,

and interacting with the age variable, they modify the slope of the equation.
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The regression results used in the study are presented in Tables A-1 to A-9
(Appendix A). In general they can be summarized as follows:

+ Age earnings profiles are concave, with peaks reached in most cases by
the age of 40-50;

» The R?s tend to be higher for secondary schooling than for lower
(elementary) or higher (postsecondary) levels of schooling; and

* The R% tend to be higher for men than for women in a given level of
schooling.

We use both gross eamings (i.e., earnings before income taxes) and net
earnings to calculate public and private rates of return. We thus assume that
gross eamings measure the individual’s contribution o society and net earn-
ings represent what the individual keeps.

Since earnings include both wages, salaries, and net self-employment in-
come, a small part of earnings represents the net returns to nonhuman capital
used by the self-employed. It 1s a small amount because it is a part of self-
employment income, which itself represents a small proportion of earnings.
The only way to exclude this kind of income, given the data available, is 10
omit individuals with self-employment income. This would lead to serious
biases in the estimation of the returns to education in fields of study whosc
graduates often engage in self-employment. This is particularly true for holders
of health degrees {e.g., M.D.), but also applies o holders of other degrces,
such as engineering.

We estimate the earnings equations using 1986 census microdata to project
the earnings profile over the working lives of individuals, assuming that it is
possible to account for inflation (if any) in the tax system so as to leave real
earnings unchanged. We also assume that there is no general increase in pro-
ductivity through time. Such an increase would result in an upward drift in
all earnings profiles. Taking into account either the imperfect correction for
inflation by an indexed income tax system or a reasonable level of growth in
productivity would not strongly alter our results (Vaillancourt and Henriques
1986).

A more fundamental problem is that we are using single-year (cross-
sectional) results to represent lifetime employment income. This is both una-
voidable and common practice in this kind of study, given the lack of longi-
tudinal data in Canada and most other countries. Fortunately, 1985 was neither
highly recessionary (as was 1982) or expansionary (as was 1984) and is thus
reasonably representative of the 1980s, with the unemployment rate at 10.5 per
cent being almost equal 1o the five-year mean in' 1983-87 of 10.4 per cent.?.
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Gross earnings are calculated by entering the appropnate ages in the equa-
tions and the field of study/age impacts, but only for significant coefficients
(t > 1.645). To do this, both the starting and ending ages of the various age-
earnings profiles must be specified. The starting ages were ascertained through
a combination of analysis of the data and information on the usual length of
schooling.* The ending age was set at 64, which assumes that all individuals
retire on their 64th birthday and do not work in their 65th year.

The earnings at the time of the census of all individuals with the relevant
level and type of schooling are calculated. Unfortunately, information on
school attendance was not collected in the 1986 census. As a resull, it is not
feasible to separate individuals still attending school from those who are not.
This means that the earnings of those with schooling above the elementary
level underestimate the returns to regular employment for a given level of
schooling, since the earnings of individuals studying for a higher level of
schooling are taken into account in these calculations. While both sets of co-
efficients in a comparison such as that of the university and the secondary
levels are affected, it is not cenain that these effects cancel each other out. If
the proportion of individuals with a given level of schooling that are study-
ing for a higher-level degree decreases with an increase in that level of school-
ing, this could lead to an upward bias in the rate of return as schooling
increases.

One solution 1o this problem is to restrict the study to individuals who were
employed full-ime (48 weeks or more) in 1985. By doing this, however, one
would be neglecting the fact that the unemployment rate decreases with school-
ing, which is one of the determinants of the returns to schooling. This would
bias downward all rates of retumn to schooling.

Net earnings are calculated by subtracting personal income taxes from gross
earnings. Tax burdens were calculated for each gross eamings profile using a
computerized, simplified version of the 1985 tax return. The following
assumptions were made :

» Alltaxpayers claim the personal exemption. They also claim the employ-
ment expense deduction, the Canada/Quebec Pension Plan and unemploy-
ment insurance premium deductions, and a combined Registered Retirement
Savings Plan/Registered Pension Plan deduction.

+ Federal and Quebec income tax rates and specific provincial rates are
used — (Ontario — 0.48 per cent; Albenta - 0.435 per cent; British Columbia -
0.44 per cent). Unweighted means of relevant rates are used for the Atlantic
region (0.5675 per cent) and Prairie region (0.5225 per cent). The Ontario
rate is used for the calculation of the rate for Canada.
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» The federal general tax reduction (3100) and surtax (2.5 per cent), the
Quebec general tax reduction (3 per cent) and the Ontario, Alberta, and Brit-
ish Columbia tax reductions are taken into account.

Costs of schooling

The public cost of schooling is the resources required by the economy to
produce a given amount of schooling, and the private cost is the resources
expended privately by the individual receiving that amount of schooling. In
Canada, the public cost of a given amount of schooling is significantly higher
than the private cost, because education is publicly subsidized. The share of
private cost increases, however, with the level of schooling. The public and
the private costs can be broken down into two major components: forgone
earnings and out-of-pocket expenses. For public costs, gross earnings are used,
while for private costs, net earnings are used. For out-of-pocket expenses,
the student-related income of universities from public subsidies and tuition
fees and the direct costs to students of books and supplies should be included
to calculate public costs. Public subsidies should not be included in calculat-
ing private costs. Note that food and housing costs such as residence fees
should not be included, since these costs are incurred by students and
nonstudents alike.’

In this study, annual gross and net forgone earnings are calculated using
the earnings equations found in Tables A-1 to A-9; the appropriate months
of summer work was determined by the length of the academic year. For-
gone earnings are estimated using the annual eamnings for the appropriate lower
level of schooling multiplied by the portion of the year worked. Data on an-
nual out-of-pocket expenses are obtained for 1985-86 from a variety of
sources. Most of these sources provide annual data for the 1980-90 period. A
comparison of the data for 1985-86 with that for surrounding years indicates
that 1985-86 is a normal year for the period.

No data were available on the expenses of books, supplies, etc., for the
elementary, secondary, and college levels. Therefore, these expenses were
assumed to equal to S100 per year of elementary study, $200 per year of sec-
ondary schooling, and $300 per year of college-level study in all regions (1985
dollars). Data are available on the expenses of Canadian university students
by province for the year 1983-84. There is no differentiation between expenses
for undergraduate and graduate students or between those for students in dif-
ferent fields of study. Nonfee costs to students are presented in Table 3.

There are no tuition fees for elementary and secondary school students
attending public schools in Canada. Private schools and colleges charge tui-
tion fees, but these are not considered here. College fees vary according to
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the program (Stokes 1988: 125). Given our goal, we derived college fees from
aratio of college/university fees. Finally, university fees are averages of actual
fees for 1985-86. Tuition fees are summarized in Table 4.

The data on public costs reported here are gathered by Statistics Canada.®
Some costs, such as depreciation property tax relief or forgone investment
income, are not accounted for, or are not accounted for in a way that is strictly
comparable between provinces.

The cost per student is broken down by province, but is not broken down
into elementary and secondary costs. To calculate these costs, we used the
following formula: -

Expenditure, Expenditure . 7
| i = | " elementary students
per eleMeHIARy) = et slemehiary KN ber o1 elementary
secondary student student and secondary students
Expenditure N R g

secondary students
i 7507 Number of elementary

student
and secondary students

and postulated the relationship between primary and secondary expenditure
to be: primary cost = 0.75 secondary cost.® Public costs are summarized in
Table 5.

The cost of community college/ceGep studies was calculated with the fol-
lowing formula®:

Expenditure on postsecondary (nonuniversity) education
Full - time students + 1/3(part - time students) g

The cost per university student is available only as an aggregate, with all
levels and fields combined. To break it down by level and field of study, the
following cost ratios, derived using information on the cost by level and field
of study in Ontario,' are assumed o hold for all provinces:

+ Bachelor's degree level: education, humanities, social sciences, com-
merce, mathematics and pure sciences — 1 (reference point); engineering — 2;
health - §;
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16 Private and public monetary retumns

+ Master's degree level: education, humanities, social sciences, commerce
- 2; mathematics and pure sciences, engineering, health - 3; and

« Ph.D. level: all disciplines - 6.

Using these cost ratios, enroliment information,!! and overall costs,'? and
using a formula similar to the one used for elementary/secondary students
(but with six terms instead of two), one can derive the costs per level/field of
study.

For both forgone earnings and out-of-pocket expenses, annual costs are
added up for the relevant number of years without present-value calculations.
These aggregale costs are reported in Tables A-10 10 A-15 (Appendix A).
Elementary schooling is assigned a length of six years; incomplete high school
a length of three years; high school a length of six years (three more); com-
munity college a length of three years (after high school); bachelor’s degree
a length of four years (after high school); master’s degree a length of two
years (after a bachelor’s degree); health degree a length of six years (after
high school); and Ph.D. a length of four years (afier a master’s degree). These
lengths of time are assumed to be uniform across regions to facilitate com-
parisons.

Finally, the rates of return obtained from combining the earnings profiles
of individuals living in a given province on 4 June, 1986 (the date of the
census) with the costs of schooling in that province in 1985-86 are calcu-
lated. This implies not only that individuals completed their studies in the
standard length of time, but also that they acquired their last two levels of
schooling in the province in which they resided in 1986 (or in a province
with similar costs). This can lead to mismeasurement of the rate of return if,
for example, an individual moves from a low cost/low earnings to a high cost/
high eamnings region, or vice versa, after completing school. The available
mobility data does not allow us to control for this.

Returns to schooling

In this part, we present results by levels of schooling for Canada as a whole.
We then disaggregate these results by region for high-school graduates and
holders of a bachelor’s degree or by fields of study at the bachelor’s degree
level. The disaggregations were selected on the basis of both sample size and
potential interest to the reader. Table 6 presents results for Canada as a whole.
Private rates of return are higher than public rates of retum - even with a
progressive income tax system — indicating the importance of public funding
in this field. Rates of return for the high-schoo! level are higher than postscc-
ondary schooling, and there is a tendency for returns to schooling to decline
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with the level of schooling — a result common in this type of study. Finally, it
shows generally higher rates of return for postsecondary schooling for women
than for men, presumably because of women'’s relative scarcity at that level

of schooling in past years.

Table 6
Summary of assumptions used in the study
Assumptions Comments/bias
1) Benefits measured by differ- Fringe (employment), nonmarket
ences in earnings only production, child rearing, and
consumption benefits are
neglected. Large negative bias
2) Ali monetary costs are included idem
3} No correction for differences in Uncertain impact
ability
4) Individuals with no employment Positive and negative bias:
income are excluded, while overall impact uncertain
those working part time by
choice are included
5) Definition of earnings as wages Lack of comection for retums to
+ self-employment income nonhuman capital used by the self-
employed - small positive bias
6) No correction for differential Negative bias more impontant for
participation rate by level of women
schooling
7) No correction for differential Small negative bias
mortality rate (same retirement
age) by level of schooling
8) Income tax fully indexed. Small positive bias for private
Excess burden of taxes not rates of return
taken into account
8) No productivity growth Negative bias
10) Individuals attending school Possible positive bias
included
11} Province of work/residence in Given Canadian migration and
1986 assumed to be province of cost patterns, this could lead to a
last two levels of study negative bias
o=
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Since education is a provincial responsibility in Canada, it is appropriate
to present rates of return on a provincial, or at least a regional basis. Table 7
reports the returns to completing high school rather than dropping out. These
returns are presented instead of those associated with a comparison with el-
ementary schooling because they are more relevant; given the laws on com-
pulsory schooling.

Regional variations in rates of return reflect, in part, employment opportu-
nities in the various sectors of the economy. Table 8 presents the rates of
return to a bachelor’s degree across Canada. Even with the presence of two
outliers, British Columbia for men and the Atlantic provinces for women,
these rates of return are less dispersed than rates of retumn to secondary edu-
cation, reflecting the greater mobility of these individuals. The rates of return
for males are similar to those reported by Vaillancourt and Henriques (1986a)
for males, by region, in 1980.

The regional dispersion of returns to university schooling is one relevant
aspect of the level of schooling (Table 9). Another is the dispersion between
fields of study of the returns to university schooling. Table 10 presents evi-
dence for bachelor’s degrees and health degrees (M.D., D.V.M., D.D.S.). Not
surprisingly, the highest private rates of return are obtained by those holding
health degrees while the lowest are obtained by holders of bachelor’s degrees
in the humanities. The relatively high returns to the social sciences compared
10, say, pure sciences are due, in part, to the inclusion of lawyers in that group
(due to the data). Gender differences in private rates of return for a given
field, such as engineering, may reflect differences in the choice of subspeciality
or aversion 1o risk.

Conclusion

This paper has presented a set of rates of retumn to schooling in Canada for
1985. The results show the importance of completing a minimum level of
schooling (high school), a decrease in rates of return to schooling with an
increase in the level of schooling, some interregional variation in these rates
of return, and important, but expected, differences among fields of study.
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Table A-9

Regression results for bachelor's degree by fields of study, and
employment income, by gender, Canada, 1985’

Bachelor's degree
Males Females
Variable:
Constant 5.0648 5.9776
{38.80) (41.29)
Age 0.2387 0.1712
(48.48) (25.39)
Age? -0.0026 -0.0019
(-51.81) (-23.31)
Field of study (education excluded)
Arts/humanities -0.6014 -0.3069
(—4.87) (-2.57)
Social sciences -0.7005 -0.1218
(-5886) (-0.97)
Commerce/management —0.0428 0.3872
(-0.35) (2.69)
Pure and biological sciences —0.4725 0.1355
(-3.88) (0.97)
! Engineering/applied sciences/technologies -0.0588 0.2355
f (-0.50) (0.73)
| Health sciences/techniques -0.0872 0.5669
(-0.42) (3.68)
’ Other —0.2449 ~0.3613
} (-0.41) (-0.71)
Field of study x age (education excluded)
I Arts/humanities x age 0.0110 0.0024
(3.32) (0.75)
Social sciences x age 0.0212 0 0032
(6.83) (0.91)
Commerce/management x age 0.0068 -0.0073
(2.13) (-1.68)
Pure and biological sciences x age 0.0145 —0.0060
l (4.52) (=181
Engineering/applied sciences/technologies x age  0.0099 -0.0016
l (3.29) (~0.16)
Health sciences/techniques x age 0.0076 -0.0088
(1.48) (-2.31)
Other x age 0.0001 -0.0014
(0.003) (-0.10)
R? 0.2885 0.1043
/2 i 311.5869 71.1392
N 12,256 9,637
Ty R—— L

1 1siaustics are in brackets.
Souace Calculations by the author using the 1886 Census Public Use Sample Tape -
Ingividuals.
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Table A-10

Public costs of completed secondary schooling compared with
Incomplete secondary schooling, Canada, 1985

Forgone earnings Total
Direct
costs Males Females Males Females
(Dollars per student)
Region
Atlantic 13,194 4,031 3,238 16,625 15,832
Quebec 19,707 3957 3,386 23,064 22,493
Ontario 16,692 4,565 3,838 20,657 19,930
Manitoba and
Saskatchewan 15,846 5,367 3,994 20613 19,240
Alberta 16,983 5516 4,183 21,899 20,566
British Columbia 14,827 4250 3,255 18,497 17,502
Canada 16,773 4925 3,883 21,098 20,056
S—— T e W e s

Note Total costs are the sum of direct costs and forgone earnings. Public direct costs are the
sum of nonfee costs (Table 2) and public expenditures per student (Table 3) multiplied
by the number of years of study. Private direct costs are the sum of nonfee costs (Table 2)
and fees (Table 3) multiplied by the number of years of study. Forgone earnings are
computed using the equations of Table A-1 to A-8 and the appropriale ages and lengths
of schooling as follows:

Lengtn of study

Level (years) Age
Elementary 6 6-11

Secondary 6 12-14 (iIncomplete)

12-17 (complete)

Coliege 3 18-20

Bacheior's 4 18-21

Master's 2 22-23

Ph.D. 4 24-27

Sounce Calculations by the author.
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Table A-11

Private costs of completed secondary schooling compared with
incomplete secondary schooling, Canada, 1885'

Forgone earnings Total
Direct
costs Males Females Males Females
(Dollars per student)
Region
Atlantic 600 4031 3,238 4631 3,838
Quebec 600 3,857 - 8,888 4557 3,986
Ontario 600 4,565 3,838 5,165 4,438
Manitoba and
Saskatchewan 600 5,367 3,954 5967 4,594
Alberta 600 5516 4,183 6,116 4,783
British Columbia 600 4,250 3,255 4,850 3,855
Canada 600 4,925 3,883 5,625 4,483
5 -

1 Assuming summer employment of 2 months.
Sounce Caiculations by the author.

Table A-12

Private and public costs of community college, master's degree
and Ph.D,, Canada, 1985
[

| Forgone earnings Total
Direct
costs Males Females Males Females
|
(Dollars per student)
Private costs
Community college 2200 10,985 8616 13,196 10,827
Master's degree 4,402 10,931 9,842 15,333 14,344 i
Ph.D. 8804 32054 25123 40,858 33,927
Public costs
Community coliege 21,903 10,985 8,616 32,888 30,519
Master's degree 45510 11,099 10,041 56,609 55,551
I Ph.D. 213,324 34675 26,165 247,999 239,489

L

Sounce Calculations by the autnor.
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Table A-13

Public costs of a bachelor’s degree compared with completed
secondary schooling, Canada, 1985'

Forgone eamings Total
Direct
costs Males Females Males Females
(Dollars per student)

Region
Atlantic §9,120 10,793 7.080 69913 66,200 |
Quebec 53,984 13517 11,512 67,501 6549
Ontario 53,700 13,562 10,531 67,262 64,231

Manitoba and
Saskatchewan 58,032 16,802 13,070 75834 72,002

Alberta 66,688 15,995 12,748 82,683 79436
British Columbia 62,896 14,178 10,918 77074 73814
Canada 56,076 14,011 10,675 70,087 66,751

1 Assuming summer employment of 4 months.
Source  Calculations by the author.

Table A-14

Private costs of a bachelor’s degree compared with completed
secondary schooling, Canada, 1985’

Forgone earnings Total
Direct
costs Males Females Males Females
(Dollars per student)

Region
Atiantic 9,281 10,793 7,080 20,074 16,361
Quebec 5,217 13504 11,512 18,721 16,729
Ontario 8,786 13,535 10,531 22,321 19,317

Manitoba and
Saskatchewan 8,076 16,841 13,070 24917 21,146

Alberta 7,958 15,897 12,748 23,855 20,706
British Columbia 10,226 14,145 10,918 24371 21,144
Canada 8,255 13979 10675 22,234 18,930

1 Assuming summer employment of 4 months.
Source Calculations by the author.
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Table A-15

Private and public costs of a bachelor's degree by field of study
compared with completed secondary schooling, Canada, 1985’

Forgone eamings Total
Direct
costs Males Females Males Females
{Dollars per student)
Private costs
Education 7,763 13979 10675 21,742 18,438
Humanities 7,841 13979 10,675 21,820 18,516
Social sciences 7,841 13979 10,675 21820 18516
Commerce 7710 13879 10,875 21689 18385
Pure sciences 7,743 13,978 10,675 21,728 18424
Engineering 8,307 13,879 10,675 22,286 18,982
Health sciences 9279 13979 10675 23,258 19,854
Health degree 13810 24,1283 17457 37,833 31,267
Public costs

Education 38,604 14,011 10,675 52615 49279
Humanities 38,604 14,011 10675 52615 49,279
Social sciences 38604 14011 10,675 52615 49279
Commerce 38604 14011 10,675 52615 48,279
Pure sciences 73,548 14,011 10675 87,559 84223
Engineering 73,548 14011 10,675 87,559 84,228
Health sciences 178,380 14011 10,675 192,391 189,055
Health degree 267,570 24,292 17,457 291,862 285,027

1 Assuming summer empioyment of 4 months.
Sounce Calculations by the author.




Notes

1

Using the terms of the 1986 Census Public Use Sample Tape, this is the
sum of the WAGESP and SELFIP variables.

In the case of the Atlantic region, we could have regrouped only the Mari-
time provinces, or even only Nova Scotia and New Brunswick, but this
would have been at the cost of excluding Newfoundland in both cases
and P.E.1. in the second.

Canadian Economic Observer, Historical Statistical Supplement, 1989/
90, Statistics Canada (11-210), Table 1.3, p. 7 for real GDP growth rates
and Table 2.6, p. 34 for unemployment rates.

The following starting ages are used: elementary completed: 12; second-
ary incomplete: 15; secondary completed: 18; college: 21; university,
bachelor’s degree: 22; university, health degree: 24; university, master’s
degree: 24; university, Ph.D. degree: 28. (The term “college” encom-
passes community colleges and CEGEP.)

The differential — positive or negative — between subsistence costs for a
student and a nonstudent, should be included, but is not because the data
are not available.

Financial Statistics of Education 1985-1986, Statistics Canada (81-208),
Table 12, Item E (expenditurcs per student), 1986 entry. Expenses for
the Atlantic and Prairies region are a weighted sum of these amounts;
the weight is school enrollment (see note 16).

Elementary-Secondary School Enrollment 1985-86, Statistics Canada (81-
210), Table 5, Subtotals grades 1-6 and special (primary) and grades 7-
13 and special (secondary).

This is the ratio calculated for Ontario for 1985 (Education Statistics
Ontario 1987 Table 1.35 p. 21). This is the only province for which we
found this information. Constantatos and West (1991) report that the ra-
tio of secondary to primary costs is 1.3, according to “consultation with
Canadian education authorities” (p. 8). This ratio is 0.77 in our terms.

Education in Canada 1986-1987, Siatistics Canada (81-229). Data on
expenditures are from Table 42. Where provincial data were missing for
1985-86, they were computed by multiplying provincial data for 1984-
85 by the change from 1984-85 10 1985-86 in figures for Canada. Data
on enroliment are from Table 8 (total, 1985-86). The ratio 1/3 is used w0
recognize the fact that part-time students are less costly than full-time
students.
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10

11

12

Private and public monetary returns

As represented by Basic Income Units (B.I.U.). See Stager (1989) for
more on this. This appears to be the only source on relative costs by level/
field of university studies available for Canada.

Universities Enrollment and Degrees 1985, Statistics Canada (81-204).
Data for bachelor’s degrees are from Table 7, master’s degrees from Ta-
ble 9, and Ph.D.s from Table 10. Pant-time enrollment is converted to
full-time equivalents by multiplying it by 1/3. Enrollment in bachelor’s-
level studies in education, the humanities, commerce, social sciences,
and mathematical and natural sciences is given by the sum of lines 2, 3,
4,5, 15 and 29 minus 35; enrolilment in engineering is given by the sum
of lines 38 and 55; and enrollment in health is given by the sum of lines
48 and 35 from Table 7. Enroliment in education, the humanities, com-
merce, and social sciences at the master’s level is given by the sum of
lines 2, 3, 4, S and 15 from Table 9, while enrollment in mathematical
and pure sciences, engineering, and health at the master’s level is given
by subtracting the previous total from line 1 of that table.

Total costs are from Education in Canada 1986-1987, Statistics Canada
(81-229), Table 42. Missing data for 1985-86 were calculated as in the
case of community colleges.
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