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CHAPTER 1
INTRODUCTION

It is universally recognized that education enhances the quality of life of
individuals, as well as the quality and energy of a whole society. Education also
has a significant economic dimension, and it is primarily this aspect which is the
focus of attention in this study. Although the general importance of education has
long been recognized, the relationship between education and economic growth has
only recently become the object of empirical research, most of which has been
carried out in the United States.®

This study represents a new analysis of Canadian experience in the field of
education and economic growth,

It should be emphasized that attempts to measure the effect of changes in the
level of education on economic growth in no way imply that other dimensions of
education are unimportant. Given the value systems operating in a democratic soci-
ety, an informed electorate and a labour force with a real opportunity for upward
mobility represent important social benefits yielded by education.

The concept of ‘““education’’ used here is that of formal schooling. The basic
data in this study exclude certain minor parts of the formal education system, and
do not take account of various forms of training after formal education — for
example, vocational, technical and apprenticeship training as well as worker and
management training received on the job, and other training. Although such types
of education are of growing importance, especially with a view to keeping worker
and management training up to date in the context of rapid scientific and tech-
nological change, data on the importance of these forms of education are not
available, nor is there any Canadian information on the quantitative effect these
forms of training may have on income. It is important to distinguish the effect on
income due to experience from that due to formal education. However, many forms
of training obtained on the job after the completion of formal schooling could not

be easily distinguished statistically from the more general aspect of work expe-
rience.

At various points in this study, especially in Chapter 2, comparisons are
made of levels of, and changes in, educational attainments between Canada and

1 See, for example, Edward F. Denison, The Sources of Economic Growth in the United
States and the Alternatives Before Us, Supplementary Paper No. 13, Committee for
Economic Development, January 1962 (subsequently referred to in this study as The
Sources of Economic Growth).




the United States. Such comparisons are relevant and useful for analytical pur-
poses. They are based, however, on the important assumption that a given year
of schooling is equivalent for the two countries in terms of educational quality.
There exist, admittedly, major differences in the quality of education — not only
over time, but also at any given point of time between different regions and local-
ities within Canada, within the United States, and between these two countries.
There does not appear to exist any comprehensive review of evidence regarding
the over-all extent of all these differences. One can find examples of high stand-
ards of education within each country which compare favourably with standards in
various parts of the other country. Each country’s educational systems offer, at
the various levels of education, examples that range from excellent to inadequate.
In the absence of any definitive study of educational standards in the two coun-
tries, we have adopted the working assumption that a year of education in each
country was, on average, approximately equivalent.!

Education is only one of the significant variables in economic growth. The
importance of the various sources of economic growth is different in different coun-
tries, in different periods of history. No one factor can serve as a universal key
explanation of growth; a combination of many factors appears to be required. Until
very recently, however, economists generally attempted to offer explanations of
differences in growth among countries in terms which placed a very heavy empha-
sis on the growth of physical capital and numbers of workers, and which paid
little or no attention to changes in the quality of the labour force. Yet, an increase
in the skills and knowledge of a population through education raises productivity
and real income in the same manner as an increase in the stock of physical capi-
tal (or advances in technology).? Moreover, the improvement in the educational
quality of human capital appears to have been very large in the twentieth century
in many countries, and various studies in recent years suggest that education is
one of the most important factors contributing to economic growth.

Part of the explanation of the neglect to analyze education and human capital
as a factor in economic growth may lie in an unwillingness to regard education as

! A thorough review of this subject would require greater familiarity with curriculum con-
tent, teacher qualifications etc. and this could only be adequately gained by studies at
the state and provincial levels.

? Interest in growth economics is not entirely new, however. Indeed, the wealth of nations
was a dominant theme of the classical economists. Recognition of the necessity of tak-~
ing into account the stock of human capital in a definition of capital is hardly new ei~
ther. Adam Smith, for example, defined fixed capital as including machinery, buildings,
improvements in land and ‘‘the acquired and useful abilities of all inhabitants or mem-~
bers of the society. The acquisition of such talents, by the maintenance of the acquirer
during his education, study, or apprenticeship, always costs a real expense, which is a
capital fixed and realized, as it were, in his person. Those talents, as they may make a
part of his fortune, so do they likewise of that of the society to which he belongs. The
improved dexterity of a workman may be considered in the same light as a machine or
instrument of trade which facilitates and abridges labour, and which, though it costs a
certain expense, repays that expense with profit.’”’ (The Wealth of Nations, Modern Li-
brary, 1937, pp. 265-6).




an investment in human beings.! Theodore Schultz has argued, however, that
wealth exists only for the advantage of people, and human capital or wealth does

not contradict this concept since people can enlarge the range of choice available
to them by investing in themselves.

A more complete understanding of the reasons for differences in economic
growth — as measured, say, by increases in per capita incomes among countries
— will ultimately depend on the construction of better models of the growth proc-
ess with appropriate quantification and measurement of the main variables in-
volved where this is possible.? One of the very fruitful attempts to measure the
variables contributing to economic growth is Denison’s The Sources of Economic
Growth.® Denison’s method, which can be classified as one of a variety of
‘“‘residual approaches’’,* is to identify and measure the changes in the inputs of
labour and capital associated with the total increase in the national product over
a given period of time. For example, Denison found that the increase in the growth
rate in the quantity of the total identifiable inputs (but also including the change
in the quality of labour input due to education and other factors) represented two
thirds of the annual average growth rate in U.S. national income over the period
1929-57. The remaining third -~ the residual — could be due to unspecified or
unidentified inputs, although Denison’s approach is to describe the remaining one
third as the result of increases in output per unit of input (broadly, productivity
increases). He provides further separate estimates of various sources of the in-
crease in productivity and ultimately arrives at a final residual which he terms
the ‘“‘advance in knowledge” and which represents approximately one fifth of the
2.93 per cent rate of growth in national income.

See Theodore W. Schultz, ‘‘Investment in Human Capital’’, American Economic Review,
March 1961, p. 2. Schultz, one of the pioneer contributors to studies of education and
economic growth, noted that: ‘‘The mere thought of investment in human beings is offen-
sive to some among us. Our values and beliefs inhibit us from looking upon human
beings as capital goods, except in slavery, and this we abhor. We are not unaffected by
the long struggle to rid society of indentured service and to evolve political and legal
institutions to keep men free from bondage. These are achievements that we prize
highly. Hence, to treat human beings as wealth that can be augmented by investment
runs counter to deeply held values. It seems to reduce man once again to a mere mate-
rial component, to something akin to property. And for man to look upon himself as a
capital good, even if it did not impair his freedom, may seem to debase him.”’

»

Since economic growth appears to be affected by a wide variety of noneconomic factors
and institutions, a general theory of economic growth is dependent upon the difficult
task of constructing a general theory of historical development. In societies such as
Canada where positive attitudes to change and development were largely inherited from
existing European cultures, attempts to measure and quantify growth variables are sub-
ject to less complications.

w

Edward F. Denison, op. cit.

>

See William G. Bowen, ‘‘Assessing the Economic Contribution of Education: An Ap-
praisal of Alternative Approaches’’, Economic Aspects of Higher Education, Organiza-
tion for Economic Co-operation and Development, 1964, pp. 177-200. In the residual
approach the total increase in measurable inputs is compared with the measured output
of the economy over time. Since the growth in inputs turns out to be smaller than the
growth in output, a portion of the remaining residual growth is usually attributable to
unspecified inputs. See Chapter 3 and Appendix B-8 for a further discussion of the
residual approach.




In addition, a new perspective has been gained on the relative importance of
certain growth variables as a result of Denison’s analysis. The contribution of
change in the quantity and quality of labour inputs has been measured in Denison’s
system in more meaningful ways, so that the contribution of education, for example,
to the improvement in the quality of labour inputs and thus its contribution to econ-
omic growth is estimated as contributing 42 per cent of the growth in income per
employed person, or 23 per cent of the growth in national income, in the United
States over the period 1929-57.' This contribution to rising output per employed
person (and consequently to rising living standards) was larger in the United
States than that of any other single factor over that period. As will be discussed
in Chapter-3 of this study, education as a source of economic growth in Canada
over the same period was also an important growth factor, although, relatively,
considerably less important than in the United States.

As discussed briefly in Chapter 3, Denison’s growth mode] and certain of
his operational assumptions have been widely discussed by economists. This
study takes seriously the view that Abramovitz expressed in his review of
Denison’s book The Sources of Economic Growth: ‘‘It is, at the very least, a
beautifully ordered program of research and a reasonable, indeed, an indispensable,
basis for discussions of policy.’’? The residual and related discussions have pro-
ceeded in the United States over the last 10 years, but there have so far been no
published estimates of the magnitude of the Canadian residual. From a broader
perspective, this study of the contribution of education to economic growth in
Canada should be considered as a preliminary step towards the eventual develop-
ment of a more complete and explicit analysis of the various factors which have
contributed to past increases in the real income and living standards of Canadians.
It is well known that Canada ranks very high among the nations of the world in per
capita income. What is less well known is that per capita income in Canada has
remained persistently about one quarter below that of the United States since the
turn of the century.’ The existence of the unfavourable differential in per capita
income provides an immediate and practical reason for an investigation of the
underlying causes of the income gap with the United States — a country whose
economic experience is amongst the most relevant for Canada.

This study begins in Chapter 2 with a statistical analysis of the changes of
education over a fifty-year period with reference to Canada’s own progress in
education and its performance in the light of the changes in educational attainment
in the United States. Much of the information necessary for the growth computa-
tions made in Chapter 3 is established in Chapter 2. The methods and results of

! For a summary table of Denison’s sources of economic growth in the United States, see
Appendix Table A-16.

? Moses Abramovitz, ‘“Economic Growth in the United States, A Review Article’’,
American Fconomic Review, September 1962, pp. 762-763.

3 See Chapter 3 for a fuller discussion of Canada - United States income differentials.




the attempt to measure the contribution of education to economic growth in Canada
and a comparison of education’s contribution to economic growth in the United
States are presented in Chapter 3. The conclusions of the study are brought
together in Chapter 4. Appendix A contains the more detailed statistical tables,
and Appendix B provides an explanation and evaluation of the data, and the
methods and assumptions of the study.




CHAPTER 2
CHANGES IN EDUCATIONAL ATTAINMENTS

BASIC ESTIMATES

The basic educational statistics required for later analysis are presented in
summary form in this section of the study, together with a brief outline of their
derivation. The supporting data, and discussions of the methods and assumptions
underlying the basic estimates, are provided in the appendices.

This study is confined to males, since their participation in the labour force
is almost continuous in the age group 25-64, whereas the participation rate of
females in the labour force is much lower and varies substantially by age group.
The age group 25-64 was chosen as the appropriate one for study; persons under
25 in many cases have not completed their education, and persons over 65 general-
ly retire.

Table 1 summarizes the years of education of the male labour force by occu-
pational groups as of 1961 (a more detailed tabulation of educational attainments
by occupational and age groups in 1961 is presented in Appendix Tables A-2 and
A-3).

Appendix B-1 discusses relevant information concerning the 1961 Census
enumeration of years of schooling, of which one aspect should be noted here. The
years of schooling in Table 1 refer to the highest grade or year attended (but not
necessarily completed) by persons in the 1961 labour force. In the 1941 and 1951
Censuses, the years of schooling refer to the total number of years a person spent
in school — a total that may include some repeated grades. It is likely that the
past three Canadian Censuses (particularly the 1961 Census) represent some small
overstatement, when compared with the years of education reported by the U.S.
Census which registered a person’s highest grade completed. As noted earljer, the
working assumption of this study is that a year of education in each country was,
on the average, approximately equivalent.?

! It is possible that the quality of the education programme was higher at the urban high
school level in Canada relative to the United States in recent decades when a smaller
proportion of students completed high school in Canada than in the United States. This
would be in keeping with the assumption that the presumably brighter children entered
and completed high school, but entrance and completion of high school may have been
as much a question of the socio-economic status of the student’s family as the stu-
dent’s intellectual ability.

The very similar income differentials earned by males with high school education in
Canada and the United States, while not evidence in itself that a year of schooling was
equivalent in the two countries, is of interest. In Canada the education-income percent-
age differential for males with one to three years of high school compared to a base of
100 for males with only grade eight education, was estimated as 108.5 in Canada and
109 in the United States. For males with four years of high school, the percentage was
123 in Canada and 124 in the United States. The percentages are based on the assump-
tion that three fifths of the education-income differential was attributable to differences
in education. See Table 20 for Canada and Appendix Table A-14 for the United States.
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Since available tabulations of the Census of 1961 did not distinguish those
members of the labour force with four years of high school from those with five
years of high school by age groups, it was necessary to separate the two grades.
Appendix B-2 and Appendix Table A-3 provide the method and datafor the calcu-
lation of this estimate. It is judged that the method used somewhat overestimates
the number of males in the younger age groups attending grade thirteen. The
calculations were necessary, however, since students completing grade thirteen

are generally accepted as second-year university students in many Canadian and
U.S. universities, and their presence adds significantly to the stock of education
in the Canadian labour force (see Appendix B-3). Table 1 records grade thirteen
students separately and in combination with the category ‘‘some university”’.

In order to reconstruct the record of decennial changes in the educational
attainment of the Canadian labour force over the 50-year period 1911-61, an ‘‘age
cohort”” method was used to move back given age groups by 10-year intervals from
the Census of 1961 (see Appendix B-4). With the aid of the 1951 and 1941
Censuses of years of schooling attained by the male population, together with
labour force immigration and emigration adjustments, and the use of mortality ad-
justments, estimates of the educational attainment of the labour force were devel-
oped for each decade 1911 through 1951.

Table 2 and Appendix Table A-4 provide estimates of the number of persons
in the Canadian male labour force 25-64 years of age by years of schooling in
each decade 1911-61. No information concerning the years of schooling of the
labour force or population existed prior to the 1941 Census, while in the 1951 and
1941 Censuses, the educational attainment by years of high school and university
education were not presented in a form comparable to the 1961 Census. Conse-
quently, the starting point of the cohort analysis was the Census of 1961.

The methods and assumptions undetlying Table 2 are discussed in more de-
tail in Appendix B-4, but a brief description here of the construction of the table
is appropriate. Since the number of persons involved in international migration in
Canada was large, both in relative and absolute terms, the first step in the estima-
tion procedure was an adjustment for migration. In Denison’s study, The Sources
of Economic Growth, no adjustment was made in the estimates of the stock of
education in the U.S. labour force for migration; except for the period 1910-20, net
migration in the United States constituted only a relatively small part of the total
labour force. In contrast, in what became a major portion of this study, estimates
were made of the number of immigrants and emigrants for each relevant age group
by level of education for the male labour force in each decade 1911-61. The
migration estimates for Canada made in this study must be considered only as
reasonable approximations; although they lack precision, they are believed to
indicate correct orders of magnitude. Particular care was taken with the 1951-61
and 1921-31 estimates of migration since the numbers involved in these two pe-
riods were very large. Estimating procedures, difficulties in obtaining data, and
conflicts in data for both immigration and emigration are discussed in Appendix
B-9. The implications of labour force migration in 191161 for Canadian economic
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development, quite aside from the influence of migration on the stock of education
in the Canadian labour force, are considered later.

The central assumption made in the migration study was that the educational
level of the migrant could be determined by his occupation. Since certain occupa-
tional data were available for immigrants to Canada, and for emigrants from Canada
to the United States and the United Kingdom, it was assumed that the educational
attainment of a migrant in a particular occupation and age group was equivalent to
that of a person in a similar occupation and age group in the Canadian labour force.

Net migration, immigration and emigration by age groups and level of educa-
tion are summarized in Table 3 for the decades 1911-61. The main purpose of the
table is to provide the first step, involving an adjustment for migration in the
cohort analysis underlying Table 2 and Appendix Table A-4, Moving back each
decade from 1961 in Appendix Table A-4, the number of immigrants was subtracted
in each age and educational group from the 1961 gross labour force, and the number
of emigrants was added to derive the labour force net of migration,?

The second step in the estimation procedure was to move back each age group
ten years. The educational attainment of persons who were 55-64 years of age in
1961, for example, can be used to derive the educational attainment of persons who
were 45-54 years of age in 1951, 35-44 in 1941, and 25-34 in 1931. In this way
the educational attainment of all but the 55-64 age group in 1951 (who were
65-plus in 1961) can be estimated from the 1961 Census by moving back one
decade. The educational characteristics of the oldest age groups in 1951 — the
55—64 group — could have been estimated by using the 65-plus group of 1961, but

not accurately enough. Appendix B-4 provides the details of these calculations for
each decade back to 1911.

The final step in the process of estimation was to adjust for mortality. For
example, persons who were 45-54 years of age in 1961 were 35-44 in 1951, but
their numbers in 1961 had declined due to deaths over that 10-year period. Esti-
mation of mortality rates used for the various age groups in different decades is
discussed in Appendix B-4.

MEDIAN AND MEAN YEARS OF SCHOOLING

Median as well as mean (average) years of schooling were calculated, since
both measures can be employed to gain insight into the significance of past

! For example, in Appendix Table A-4 there were 71,134 males, age 25 through 34, with
university degrees in 1961. In Appendix Table A-5, the estimates show that for the same
age and education level, there were 10,615 immigrants and 2,947 emigrants in the
decade 1951-60. Net migration into the Canadian labour force was, therefore, 7,668
males of age 25 through 34 with university degrees. This net figure was subtracted from
the 71,134 males of this type in 1961 to obtain 63,466 males of 25 through 34 years of
age with university degrees in the 1961 labour force net of migration (Appendix
Table A-4).

11



TABLE 3
Estimates of Net Migration of Male Labour Force
by Educational Attainment

Immigration Emigration Net Migration

(Thousands of persons)

| 195161

o) P 359 95 265
| 0-4 years elementary school ,..... 2 6 17
5-8 years elementary school . ..... 134 35 100
1-3 years high school,........... 112 30 82
4 years high school,........... 30 8 22
Some university education ,....... 39 11 28
Complete university education..... 23 6 17
194151
Total, . .vieine i ieieeieenneeannn 115 40 75
0—4 years elementary school ...... 11 4 7
5-8 years elementary school ...... 46 16 30
1—3 years high school,........... 32 11 21
4 years high school............ 10 4 7
Some university education,........ 10 3 6
Complete university education..... 6 2 4
193141
Total, oo iini it it 40 32 7
0—4 years elementary school ...... 7 S 1
5-8 years elementary school ., .... 18 15 3
1—3 years high school............ 9 7 2
4 years high school............ 8 8 (=)
Some university education ........ 2 2 (-)
Complete university education., .... 2 2 (=)
192131
TNCAAII NP IENS . o bk doh Koncarhonsns sk Kononasaras 236 281 - 44
0—4 years elementary school .., ,..,. 39 47 =]
5—8 years elementary school ...... 112 133 = 2l
1-3 years high school............ 45 S8 = 8
4 years high school . ........... 19 23 - 4
Some university education,........ 10 11 =k Bl
Complete university education ..... 10 12 = 2
1911-21
SRotalll SRk is ke b e ke e e onone el e e 53 395 324 72
0—4 years elementary school . ..... 72 59 183
5—8 years elementary school . ,.... 187 153 34
1-3 years high school............ 70 57 13
4 yeatrs high school., .. ......... 36 30 7
Some university education......... 11 9 2
Complete university education...... 18 15 3
Note: (—~) less than 500, Numbers may not add due to rounding,
Source: Appendix Table A5,
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changes and current differences in the distribution of the labour force by education-
al attainment. In addition, international comparisons of educational attainment can
be made with these measures. As discussed in greater detail in the appendices, a
number of assumptions had to be made to derive these measures from the given
statistics. For example, the educational distribution of the labour force was not
always given by single years of schooling, and there were also ‘‘open-end distri-
butions’’. It is believed, however, that these measures are reasonably reliable.

The mean years of education of the labour force represent a measure which
reflects each year of school attendance by every member of the labour force. For
example, the mean multiplied by the number of persons would yield the sum total
of school years attended by all members of the labour force. Since each year
of schooling is given equal weight, changes in this measure, in conjunction with
associated changes in labour income per man associated with education, are useful
in quantifying the contribution of improved education to advances in productivity.
It was mainly for this purpose that the mean years of schooling were calculated in
this study.

The median, on the other hand, is a value which divides a group into two equal
parts - those with more and those with fewer years of schooling. For example, the
median for the 1961 labour force was estimated to be 9.4, which indicates that half
the labour force had gone to school for 9.4 or more years and half for 9.4 or fewer
years. Observations of changes in the median provide another way to assess
changes in the educational distribution of the labour force.

There was a sizable increase in both the median and mean years of schooling
of the male labour force over the period 1911-61 although, as shown later, the
change was considerably less in Canada than in the United States. Median years of
schooling of the Canadian labour force increased from 7.35 years in 1911 to 9.37
years in 1961 — an increase of 27.5 per cent, or approximately a 2—year increase
over the entire period (Table 4). It is apparent that improving the level of education
has been a slow process thus far, requiring, over the past 50 years, an average of
about 25 years to raise the median one year.

TABLE 4

Median Years of Schooling, Males,
Canado 191161 and United States 1910-62
(Canadian labour force, aged 25--64; U.S. population, 25 years and over)

Years Canada Years United States
(Median year of schooling) (Median year of schooling)
1911 7-35 1910 7.41
1921 7275 1920 7.68
1931 8.04 1930 8.01
1941 8.43 1940 8.55
1951 9.74 1950 9.00
1961 9.37 1960 10.30
1962 11.10

Source: Appendix Table A-7,
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TABLE 5
Mean Years of Schooling of the Canadion Male Labour Force,
Aged 25-64, 1911-61

1911 6.60
1921 7.06
1931 7.43
1941 8.02
1951 8.62
1961 9.15

Source: Based on estimates developed in this study (see Appendix B-5 for a discussion of assump-
tions).

The rise in the educational attainment of the labour force was not a constant
process. The decade 1911-21 witnessed a more rapid rise in the median years of
schooling (5.4 per cent) than in any other decade except 1951-61 when the change
was 7.2 per cent. The 1920’s and 1940’s were both decades of relatively low growth
rates in median years of schooling (Table 6). Some of the possible causes of these
variations are considered later.

Estimates of the mean years of schooling attained by the labour force over the
period 1911-61 show a generally similar trend (Table 5). It is estimated that the
mean was 6.6 years in 1911 and 9.15 years in 1961, a change of 2.55 years® in 50
years or an increase of 38.6 per cent.

The educational attainments of the Canadian and U.S. labour forces appear to
have been fairly close to each other in 1911, but the United States began to move
ahead of Canada at an increasing rate after about 1920. By 1961 the difference
between the median years of schooling in the two countries had widened consider-
ably. Table 4 shows that the median was 7.35 years in Canada in 1911 and 7.41
years in the United States in 1910, By the early 1960’s these medians had risen to
9.37 for Canada and 10.30 for the United States. Since the Canadian figures are for
males in the labour force age 25-64, and the U.S. figures for the male population
age 25 and over, the U.S. median is understated relative to the Canadian in this
table (inclusion of persons in the ‘“65 and over’’ group, who had lower average
educational attainments, would lower the median). This would apply to a greater
extent to the 1960 than to the 1910 median calculation. Appendix Table A-7 shows
that the U.S. median for the male population age 25~-64 was 10.9 years in 1960 and
11.9 years in 1962. Since labour force participation rates for males 25-64 are very
high, it would be these higher U.S. median values which are most appropriately
comparable to the Canadian median. On this basis, the difference between Canada

! The difference in the increases between the mean and the median years of schooling
reflects changes in the structure of the educational distribution over time. The median
year of schooling for Canada shown in Table 4 exceeds the mean year of schooling for
Canada in each decade. In the earlier decades this result is not unlikely since the very
large numbers of persons with few years of schooling was sufficient to outweigh
the influence of the smaller number of persons with higher years of schooling. The
difference between the median and mean gradually narrows over time and the mean would
have exceeded the median in later decades if the method of estimating the median had
not overestimated the median. See Appendix B-5 for a discussion of the median estimates.
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and the United States in median years of schooling at the beginning of the 1960’s
would appear to have amounted to approximately 2 years.!

TABLE 6
Decennial Changes in Median ond Mean Years of Schooling, Males,
Canada and the United States
(Canadian labour force, aged 25—64; U.S. population, 25 years and over)

Canada United States

Census Decades?
Medians Means Medians Means

(Percentage changes)

NI oy 2 eys i e 8 5.4 7.0 3.6 9.0
192 ==31M e e ims dereres 3.7 5.2 4.3 8.9
BOBME=TT, .y oronini) o o fones 4.9 7.9 6.7 10.2
LIDE—ST, o 5 aqms sremiore 3.7 7/ 5.3 10.4
1951 =611 1 sy oo 7-2 6.2 14.4 9.8
19==8) . .. L o e oron 9.4 12.6 8.1 18.6
DISNE=BN .00 oo relohone s 16.5 23.2 28.6 33.6
LT T==6T .. .. ..o 27.5 38.6 39.0 58.5

2 Changes for the United States relate to 1910—60,

Source: Tables 4 and 5 above, and E,F, Denison, op. cit.,, Table 9,

The changes in median and mean years of schooling in Canada and the United
States over the past 50 years are compared in Table 6. An analysis of the under-
lying reasons for the decade-by-decade changes in median and mean years of
schooling within Canada has not been attempted in detail in this study, and further
reseatch in this area might provide important additional information. However,
major influences in changing the educational attainment of the labour force appear
to be the following: changes in the age distribution of the labour force as a result
of changes in birth and mortality rates; the effect on the average level of education
of immigration and emigration; the extent of rural-urban migration; changes in pro-
vincial legislation on attendance at school and the minimum age of employment;
and changes in the level of education achieved by students. This last item is
obviously influenced by a wide range of considerations, depending upon such things
as the financial ability of school boards and the value placed on additional years
of education.

The estimates in Table 6 indicate that the decade of 1911-21 was, for Canada,
one of greater educational gains than the decade of the 1920’s. The latter decade
appears to have been a less favourable period for Canada with respect to increases
in the educational level of the labour force, not only in relation to Canadian ex-
perience in the period 1911-21 and the decades after 1931, but also relative to the
experience of the United States in the 1920’s. A factor influencing the stock of
education possessed by the labour force, discussed more fully in a later section,
was the influence of the large immigration and emigration in this decade. World
War | fatalities were also a factor which might explain some of the decline in the

! See Appendix B-5 for a discussion of the method used to calculate the medians in this
study.
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rate of education growth in the 1920’s, relative to the United States, since the
number of deaths and permanent injuries of men, relative to the labour force, was
considerably higher in Canada than in the United States. While statistically small,
the effect of the loss of educational capital embodied in the younger age groups had
an effect that was significant over a span of two to three decades.

Part of the explanation of the lag in education relative to the United States
also may be due to the later shift, compared with the United States, in the structure
of the Canadian economy, in particular the shift of the labour force from agriculture
to manufacturing and service sectors. This can be important because of the marked
and persistent tendency towards a lower level of educational attainment in rural
areas in both countries.

The influence of immigration in the decade 1951-61 (as discussed below) was
to raise the median years of schooling very slightly, although there is a widespread
impression that its influence in raising the quality in Canadian education had been
much larger. It appears correct to conclude that the contribution of immigration to
the stock of education was mainly to duplicate the existing distribution of educa-
tion by age groups in Canada, with about the same distribution of low years and
high years of schooling, except that there were proportionately somewhat more
immigrant males with university degrees than in the total domestic male labour
force.

It would appear from this study that the lag in the percentage change in years
of schooling in Canada, relative to the United States, began in the 1920’s, became
more apparent by the end of the 1930’s, continued to widen in the 1940’s, and
became substantial in the 1950’s, so that the absolute gap in terms of median years
of schooling had widened to approximately two years at the beginning of the 1960’s.

A contrast by age groups of educational attainments in Canada and the United
States at the beginning of the 1960’s is shown in Tables 7 and 8. These data relate
to the male labour force in the 25-64 age groups for both countries. In both tables
the contrast can be made of the differences in educational attainment of the
younger age groups with the older age groups. For example, in Canada the median
for the 25—34 age group was 10.0 years while the oldest age group of 55-64 years
had a median of 8.3 years — a difference of almost two years. Mean years of school-
ing were 9.7 years for the 25~34 age group and 7.6 years for the oldest age group,

a difference of 2.1 years between age groups separated by an average of 30 years
(Table 8).

TABLE 7
Median Years of Schooling, Male Labour Force
Canada 1961 and United States 1962

Canada United States

(Median years of schooling)

2SS A Rexerenoereks W b Setedy LR T e R o e To g 10.0 12.4
S5 A Je e a6 0000 J00008 ook Hoble oL Do s 9.6 1252
IS =84 56 00000000 0G0 DL OhT e T 00T 9.0 11.1
SSEEOGR xoxerererererorenoreroreTotono o B oI ReToRs] 7 #15 ghSieRTN & 8.3 9.0

Source: Appendix Table A-8,
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TABLE 8

Mean Years of Schooling of the Canadian Male Labour Force,

by Age Groups, 1961

Mean Years

A5—=3/4% 500000 000000aEba6000006 830068 as 9.68
S o 0 50000 OB 0 OBl 0 lla © 0 oo 0 0 0 UG 0 GO 922
A=} 550000000086 0000 8080608000 0000 00 8.57
55=54}% 650 000 080 00 0l816 0 50,800 56006000 600 Jo BIST
2O T 0o B 0000080 5 3E 0 b0 600000000 00T 9.15

Source: Based on estimates developed in this study (see Appendix B-5 for a discussion of the esti-
mates),

Three major observations may be made with respect to the data in Table 7.
First, as would be expected, the medians for the older age groups are lower than
those for the younger age groups in both countries. Second, the Canadian medians
are lower than the U.S. medians in each of the age groups shown. Third, the dif-
ference in the medians between Canada and the United States are larger for the
younger age groups than for the older. Two central implications of these estimates
are (1) a rising level of educational attainments in both countries over time and (2)
a widening gap in educational attainments between the two countries.

Table 8, showing mean years of schooling for the Canadian male labour fotce,
also shows the improvement in educational attainment of the younger age groups in
relation to the older groups. The difference in mean years of schooling between the
oldest age group (55—-64) and the youngest age group (25-34) in the labour force
was 2.1 years. This difference can be viewed as approximating the change in the
average level of education over an average of 30 years, and demonstrates that the
average level per man rose over this period by about 28 per cent. This measure-
ment needs to be distinguished, however, from the change in the mean years of
schooling of the male labour force which increased in terms of years of educational
attainment at the slower rate of 23 per cent in 1931-61 (Table 6).

THE STOCK OF EDUCATION, PAST CHANGES, AND FUTURE TRENDS

The ““stock of education’ of the labour force may be defined as the total
amount of formal schooling attained by all members of the labour force, including
employees, farmers, managers, professional workers, owners, and all others. This
section will first focus attention on the stock of education embodied in the
Canadian male labour force in 1961, the changes in this stock over the past five
decades, and the difference between the Canadian and U.S. stocks of education at
the beginning of the 1960’s. The most effective way of analyzing this stock is to
first show each group of persons with a given level of educational attainment (such
as years of schooling) as a percentage of the total labour force.

Changes in the stock of education are mainly determined by the combined ef-
fects of three flows — the flows of younger people into the labour force after
leaving school, the outflows resulting from retirements and mortality, and the net
flows from immigration and emigration. The inflows of younger persons tend to
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raise the stock of education, since they generally have more schooling than their
elders. Similarly, the outflows, especially those due to retirement of older persons,
also tend to increase the average level of the stock of education for the remaining
labour force, since older persons typically have relatively less schooling than the
over-all average. Of particular interest is the level of education of young persons
entering the labour force. This aspect of past flows will be analyzed later on the
basis of retention rates.

Over any one year, the net flow of people into or out of the labour force is
generally very small in relation to the over-all size of the labour force. Even over
a decade, the new entrants or the departures do not constitute a dominant propor-
tion of the labour force. For this reason, the net change in the average education-
al level in the labour force is not great in any one year or decade. This will be
true even during the next few years when there will be an extraordinarily large
influx of younger people with educational attainments far above those who will be
departing. Later in this chapter, an attempt is made to analyze future trends in
educational output and their possible effects on the increase in the stock of
education, particularly in relation to the United States.

The effect of net migration on the stock of education depends on the level of
schooling of migrants in relation to the average level of schooling of the total
labour force. Educational changes resulting from immigration and emigration are
examined later in this section.

The Stock of Education

Table 9 indicates the improvements in the stock of education of the Canadian
male labour force between 1911 and 1961. A prominent feature of the changes
shown in this table is the decline in the proportion of persons with only elementary
schooling from about 75 to 46 per cent, a decline which was even more marked
among the younger age groups than among the older groups.

Table 10 indicates that both Canada and the United States have reduced the
proportions of persons with only zero to four years of schooling to a small percent-
age of the total labour force stock (7.5 per cent for Canada in 1961 and 5.8 per
cent for the United States in 1960). Both countries had succeeded in decreasing
this low-attainment category to between 3 and 4 per cent for the 25-~34 age group
— a considerable improvement over the oldest age group. Moreover, the decline in
the proportion of persons with only zero to four years of schooling in the 25-34
group compared with the 55-64 group was larger in Canada than in the United
States. The experience of the two countries for persons with only five to seven
years of schooling was less similar. The proportion of members in the Canadian
labour force with only five to seven years of schooling still remained quite high
(20.8 per cent) relative to the United States (12.4 per cent), and in the youngest
age group in Canada, the percentage was about twice as high as in the United
States:
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As pointed out above, there has been a marked decline in the proportion of
persons with less than a grade eight education, reflecting the growing number who
have achieved or moved beyond grade eight in their educational attainment, along
with the rising retention rate in elementary school. This is illustrated in Table 11
showing the cumulated totals, by age groups, of those who in 1961 had completed at
least eight years of schooling, nine years of schooling, etc., through twelve years.
The achievement of at least grade eight is seen in Table 11 to have been reached
by 71.6 per cent of the total Canadian male labour force, but with a marked spread
from 55.5 per cent for the 55-64 age group to 81.5 per cent in the 25-34 age group.
At the same time, the differences between Canada and the United States narrowed
somewhat over time for those who had at least eight years of schooling: of those
in oldest age group of 55-64 years of age in 1961, there were 55.5 per cent with
at least eight years of schooling, compared with over 66 per cent in the United
States. In contrast, among the youngest age group of 25-34 years of age, 81.5 per
cent in Canada and 88.0 per cent in the United States had achieved at least eight
years of schooling,

TABLE 11
Minimum Years of Educational Attainment of Males Aged 25-64,
Canada 1961 and United States 1960
(1961 Canadian labour force; 1960 U.S. population)!

Minimum Years  Total, 2564 25-34 35-44 45-54 5564

of Schooling Can. U.S. Can. U.S. Can. U.S. Can. U.S. Can. U.S.

(Per cent of total)

Eight years ........ 71.6 80.0 81.5 88.0 72.4 84.5 67.0 76.4 555 66.2
Nine years ......... 54.1 63.7 62.1 781 57.4 71.4 49.2 56.3 37.3 40.5
Ten years ......... 43.0 57.1 50.5 71.1 459 64.8 38.5 49.4 28.0 34.5
Ellevien) yieainsSh, s« s 31.0 49.2 37.7 62.8 33.1 56.5 26.7 41.4 185 28.3
Twelve years?...... 24.4 43.4 28.2 56.4 25.9 50.0 21.9 359 16.9 24.5

L U.S, data for male population are shown in this table since this particular breakdown is not avail-

able for the male labour force in published form, Appendix Table A-9 compares U.,S, educational
attainments for male population and male labour force, Very little differences exist between the two
groups because of the high labour force participation rates for males in the age groups shown in this
table,

»

In certain provinces students may enter university after completion of Grade 11, but the percentages
shown for Canada assume that all persons with education above Grade 12 had already completed
Grade 12 in their progress through the schools, Consequently the percentages shown for at least 12
years for Canada are overestimated relative to the comparable U,S, percentages,

Source: Canada — Table 9 and additional estimates (Appendix B-2); United States — Bureau of the
Census, 1960 Census of Population, Supplementary Reports (PC (S1)—37, Table 173).

The differences in school attainment of the labour force in Canada and the
United States appear to have widened appreciably over the period from just before
1920 to just before 1950. Table 12 compares the differences in educational at-
tainment between Canada and the United States for the oldest age group in the
labour force (55—64) and a younger age group (25-34). These two age groups in the
labour force are separated on the average by 30 years in the time period in which
they received their schooling, and their respective levels of schooling illustrate
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educational changes within each country over time, as well as changes between
the two countries.

TABLE 12

Minimum Years of Educational Attainment of
Male Labour Force, Aged 25-34 and 55-64, Canada 1961
and Unites States 1960

Per Cent of Male Percentage
Minimum Educational Age Lty Erom by which
Attainment Group United U.S. Exceeds
Canada Canada
States

8 years elementary school............ 25-34 81.5 88.9 9
55—-64 SI54S 68.8 24
4 years high school,.................. 25--34 28.2 57.2 103
55-64 16.9 26.1 54
University degree .......ccovveenunn. 25-34 6.0 14.7 145
55-64 4.2 7.0 67

Source: Calculated from data in Table 10 above,

A number of significant observations can be made on the basis of the data in
Table 12. First, the younger age group in Canada has attained a leve!l of schooling
which is substantially higher than that of the older age group. The improvement of
the younger over the older group is particularly large at the high school level.
Second, for all age groups, at every level of schooling, the U.S. attainments are
above the Canadian. The differences are particularly large at the university level.
Third, the comparable attainments in the United States are proportionately much
greater for the younger age group than for the older, and the differences become
larger the higher the level of schooling, In fact, the margin by which the United
States exceeds Canada at the university level for the 25-34 age group amounts to
145 per cent. These figures cleatly illustrate the existence of an educational gap
which is wider between the two countries for the 25-34 age group than for the
55-64 age group.

The achievement of at least high school education could be considered a
minimum objective for the educational preparation of the labour force, or at least
for a very substantial proportion of it. Since grade eleven has represented the year
of high school completion in a number of Canadian provinces, it is useful to exam-
ine again the relative achievement of Canada and the United States in this area.
Table 11 shows that 31 per cent of the Canadian labour force had at least eleven
years of schooling compared with 49 per cent of the U.S. labour force. In the young-
est age group, 38 per cent had at least eleven years of schooling in Canada,
compared with 63 per cent in the United States.

Retention Rates

One of the most striking features in the history of Canadian and U.S. education
is the similarity in years of schooling of the labour force completing at least ele-
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mentary school since about World War I through the 1950’s, and the growing dis-
parity between the two countries as regards those who completed high school or
achieved a university degree.

A comparison of the attainment of high school in Canada and the United States
is again appropriately analyzed by considering the proportions of males who had
at least a given year of high school. The percentage of persons who achieved, fot
example, one to three years of high school (see Table 10) has the appearance of
being larger in Canada, with 29.7 per cent for the total 25-64 age group, than for
the United States with 20.5 per cent. These figures, however, refer to the propor-
tion of the labour force having attained one to three years of high school, and
partly reflect the proportionately greater educational attainments in the U.S. labour
force at still higher levels of education. As seen in Table 11, the proportions of
males in the labour force 25-64 years of age who completed at least nine, ten or
eleven years of schooling by 1961 were much lower in Canada than in the United
States. Moreover, these differences appear to be most pronounced in the younger,
rather than in the older, age groups. This suggests that although high school at-
tainment has been rising in Canada over recent decades, it has tended to fall
progressively below comparable attainment in the United States.

The extent of the progression of the labour force from elementary school to
high school can be seen by comparing the proportion having at least grade eight
with that having grade nine or more. For example, Table 13 shows that the pro-
portion of the total labour force in Canada moving to at least nine years of school-
ing, after completing at least eight years of schooling, was 75.6 per cent in 1961
— a proportion not far below the U.S. percentage of 79.6 in 1960. However, the
United States had higher absolute proportions at each of these levels, as was seen
in Table 11.

TABLE 13
Implied Retention Rates Through Selected Grades of Schooling,
for Males by Age Groups, Canada 1961 and United States 1960
(1961 Canadian labour force; 1960 U.S. population)

Total, 25—64 25-34 35-44 45-~54 55-64
Can. U.S. Can. U.S. Can. U.S. Can. .S« Cams: TU:Ss

(Per cent)
Grade 8 to
Grade 9 ........ 75.6 79.6 76.2 88.8 79.3 84.5 73.4 7357 652 =60e2
Grade 8 to
Grade 11 ........ 43.3 61.5 46.3 71.4 45.7 66.9 39.8 54.2 33.3 42.7
Grade 9 to
Grade 11 oo oo 57.3 77.2 60.7 80.4 57.7 79.1 54.3 73.5 49.6 69.9

! Read: the percentage of those having at least Grade 8, entering and completing at least Grade 9.

Source: Table 11,
Table 13 also shows how the Canadian and the U.S. labour force progressed

through schooling from at least eight years through at least eleven years and from
at least nine years through at least eleven years. Only 43 per cent of the total
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Canadian male labour force 25-64 years of age as of 1961 had moved from at least
eight years of schooling to at least eleven years, compared to 62 per cent for the
United States in 1960, while 57 per cent had moved from at least nine years of high
school through at least eleven yeats in Canada, and 77 per cent in the United
States.

Changes in the retention rates are also implicitly indicated by the data for age
groups in Table 13. For example, rising Canadian retention rates are reflected in
the data on the proportion of those with eight years of schooling who went on to
complete nine years — showing an upward shift from 67.2 per cent in the 55-64
age group to 76.2 per cent in the 25-34 age group. Even slightly more pronounced
improvements over time in retention rates are implied among those in high school
— that is, among those who were retained beyond grades eight or nine through grade
eleven in Canada. Yet, when this experience is compared with that of the United
States, it is a striking fact that not only were comparable U.S. retention rates
consistently higher for all age groups and for all levels of schooling shown in
Table 13 (with the exception of the eightsyear to ninesyear rate in the 55-64 age
group), but the improvements in U.S. retention rates have been generally greater
than in Canada over recent decades. For example, over the 30 years reflected
in the spread between the youngest (25-34) and oldest (55—64) age groups shown
in Table 13, the retention rates from grade eight to grade nine moved up from
67.2 to 76.2 per cent in Canada, but from 61.2 to 88.8 per cent in the United
States. Similarly, the retention rates from grade eight through grade eleven moved
up from 33.3 per cent to 46.3 per cent in Canada, but from 42.7 to 71.4 per cent
in the United States. On the other hand, for the grade nine through grade eleven
experience, the improvements were more similar ~ an upward shift from 49.6 to
60.7 per cent in Canada, compared with a shift from 69.9 to 80.4 per cent in the
United States.

The achievement of the 25-34 age group is of special interest as an indi-
cation of more recent performance. Yet it should be noted that this group, on the
average, passed through high school some years ago, just prior to the 1950’s. In
that period about 61 per cent of the 25—-34 age group in Canada with at least grade
nine moved to grade eleven or beyond (Table 13). This retention rate may be com-
pared, however, with an even younger age group who moved from grade nine through
grade eleven just prior to 1958. The Dominion Bureau of Statistics study, Student
Progress Through the Schools, 1960, provided data which yielded the estimate that
the retention rate was approximately 60 per cent for male and female students moving
from grade nine through grade eleven in the period 1948-58. It would appear that high
school attainment through grade eleven for the younger age group considered above
remained approximately unchanged compared with the experience of the 25-34 age

group.
The high school attainments of the 20—24 male age group derived from the
Census of 1961 show a similar pattern. The proportion of males in this age group who

! This study shows total enrolment figures by grade of school for all the ten provinces in
the period 1947-48 through 1957-58. An approximate estimate of retention rates for grade
9 through grade 11 can be calculated by using groups of three successive years.

The retention rate was estimated as near 60 per cent, grade 9 through grade 11,
in this period with little sign of a tendency to rise (Catalogue 81-513, Table 1, p. 25).
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had at least nine years of schooling and moved through at least eleven years, was 63

per cent® — only slightly higher than the proportion found for the 25-34 age group in
Table 13.

The Dominion Bureau of Statistics study on school retention estimated that 50
per cent of the students who entered their first year of secondary school moved
through the junior year of leaving (junior matriculation) in high school (see Table 14).
Since this estimate was based on junior matriculation at both grade eleven and grade
twelve, it is lower than the 60 per cent noted above as the retention rate for grades
nine through eleven.

TABLE 14
Estimated Retention Rates in Canada by Specified Levels of Education
(Representative of the period 1946—58)

Level of Education Estigated Rate of
etention

Gradens] wrergerorers o s 8 i s
Gradel 8 8% feeoees

55000000000000 Mo B 0 o B T =T 100

00 CCOBB 00 ok b Tl E o 99

Grade 4 gais axem i s 90 060000000 00 900D A0 o0k o ODORAO0 96
Grade 5 . cvvrierecerrnnenoonns SUR—— o A AT TeTe e e 94
GLAAE6 .+ v v ioievveeoeoceosocsonaannceennaoeseossenesssons 91
Last year of elementary . .....couveeeenunnennns YT 81
Blinsit yean off SECONAaBYF .75 icieioross oa Blero s Hol 85 S 8e o tolereroelofonote 66
Second year of SECONABIY . oo viivrennnrrrnvenncncnnnes S5
Year of junior leaving . o vue e innereenernennnsnnnnneons 33
Year of seniorleaving . .....uiiiunnienrnennnnnenennennnn 14

Note: ‘*Retention rates for Canada are based on the weighted averages for the provinces. It is not
expedient, however, to attempt to provide figures for Canada by grade, since the grade number~
ing system varies somewhat from province to province; for instance, Grade XIII in Ontario or
British Columbia and Grade XII in Quebec or Alberta designate the final high schoo! year, For
this reason, retention rates for Canada are shown only for such significant levels beyond
Grade VI as 1st year secondary, Junior Matriculation, etc., which are computed from data for
appropriate grades from the provinces.” (Quote from publication cited below.)

Source: Dominion Bureau of Statistics, Education Division, Student Progress Through the Schools,
1960 (Catalogue 81-513), p. 29.

Table 15 shows retention as of the late 1950’s in the elementary and high
schools by provinces. Although a review of educational trends in each of the prov-
inces was not possible within the time limits of this study, the wide disparities in
high school retention rates should be noted. Ontario, which was the initiator of much
of the early progress in the Canadian educational system, had a surprisingly low re-
tention rate of 53 per cent from grade nine through grade eleven. In fact, moving from
Quebec, the farther west a province is located, the higher appears to be the retention
rate, measured from grade nine through grade eleven. Quebec Catholic high schools
(though starting from a considerably lower base of entrance into high school) had
retention rates from grade nine through to grade eleven not much lower than Ontario
at 47 per cent, while the retention rate was 48 per cent in the Quebec Protestant
schools. The Western Provinces’ retention rates, grade nine through eleven were as
follows: Manitoba, 63 per cent, Saskatchewan, 65 per cent; Alberta, 75 per cent; and

! Calculated from Census of Canada, 1961 (Catalogue 92-557, Tables 99 and 102).
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British Columbia, 76 per cent. Table 15 shows that while relatively low high school
retention rates also prevail in the Eastern Provinces, some were higher than in
Central Canada. Although New Brunswick and Nova Scotia had smaller retention
rates through grade eight, their high school retention rates were near 62 per cent for
grade nine through grade eleven. Prince Edward Island and Newfoundland, however,
were lower than Ontario at 51 and 53 per cent respectively for grade nine through
grade eleven.

TABLE 15
Estimated Retention Rates from Grade Two to
Senior High School Leaving Level, by Provinces

(Representative of the period 1946—58)

Retention
Rate
Grade 9
Province 2 3 4 S 6 7/ g 9. M0} Ny MR2E S through
Grade 11
(%)
Newfoundland......... 100 98 96 92 84 81 66 54 44 29 2 - 54
Prince Edward Island..100 99 97 95 91 90 83 68 60 35 22 - 51
Nova Scotia .......... 100 99 98 94 91 88 79 65 55 40 17 -~ 62
New Brunswick ....... 100 99 96 93 88 85 75 57 S0 35 27 S 61
Quebec — Catholic ....100 99 97 93 88 73 48 38 27 18 7 - 47
— Protestant...100 99 98 96 96 95 90 70 51 34 3 - 48
ONTATIOT croxs ey dBile Siie flose 100 98 95 93 92 91 87 78 63 41 34 15 58
Manitoba............. 100 98 95 93 92 91 82 73 62 46 19 -~ 63
Saskatchewan......... 100 98 95 93 88 85 83 72 62 47 30 — 65
Alberta .........0000. 100 99 99 98 98 97 90 80 70 60 41 - 75
British Columbia...... 100 99 99 98 98 97 96 90 83 68 50 5 76

Note: DBS points out that ‘‘It is important to keep in mind the limitations of [Table lS]. It does not
take into account those students who are continuing their formal education in other types of
institutions, such as universities, teachers’ colleges, schools for nurses, or technical insti-
tutes. The sharp drop in the retention rate to Grade XIII (or Grade XII in Newfoundland, Nova
Scotia, Quebec and Manitoba) means simply that these grades are not provided on a provincial-
wide basis, or they are not a prerequisite for entrance to university. Many students bypass
Grade XIII (or XII in the provinces listed above) in proceeding to university. On the other
hand, senior matriculation is required for university entrance in Saskatchewan and Alberta,
which explains the relatively high retention to Grade XII in those provinces. In Prince Edward
Island there is no senior matriculation level in the secondary schools.’”’ (Quote from publica-
tion cited below.)

Source: Dominion Bureau of Statistics, Education Division, Student Progress Through the Schools,
1960 (Catalogue 81-513), p. 28.

Retention rates of students moving through high schoo! grades disclose one of
the most important aspects of the process of producing an educated labour force.
The earlier discussion demonstrated that elementary schooling through grade eight
in Canada has been attained by a very large proportion of the youngest age group
of 25-34 years in the labour force. With a very high degree of elementary school
completions, retention rates in high school become a most relevant measure of the
change in the average level of education. While the flow of students through high
school has become much higher over time, retention rates do not appear to have
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changed very rapidly.! The Canadian historical record of retention rates from high
school grade nine through eleven indicates only a slow upward movement through
the 1950’s. Table 13 indicated, for example, that in the 55-64 age group as of

1961, about 50 per cent of those with at least grade nine proceeded to grade eleven
or further. On the average this age group moved through high school just prior to the
1920’s. The relative size of the flow from grade eight into high school was of course
smaller in this period, but after the elapse of 30 years, the retention rate of the
25-34 age group for grade nine through grade eleven had risen to only 61 per cent,

The performance of student progress through the high schools in Canada is
again in sharp contrast with the U.S. experience. Table 16 shows that the retention
rate in U.S. high schools from grade nine through grade eleven rose from 63 per cent
in 1927 to 80 per cent in 1957 and to 83 per cent in 1962. As indicated above, the
similar retention rate in Canada estimated for grades nine to eleven was approxi-
mately 60 per cent around 1958. It would therefore appear that the Canadian high
school retention rate from grade nine through grade eleven around 1958 was about
the same as that prevailing in the United States during the 1920’s.

TABLE 16
Retention Rates in Public High Schools of United States
from Grade 9 through Grade 11 and Grode 12

Retention Rate 9-11 Retention Rate 9-12 Ygz:ﬂ%gsgg;g&“
62.8 53.5 1928
62.7 56.2 1932
66.9 59.1 1934
67.7 58.7 1936
68.7 60.1 1938
72.5 64.9 1940
76.0 63.8 1942
66.0 50.7 1944
66.8 55.8 1946
72.5 64.9 1948
74.9 66.8 1950
76.7 64.7 1952
355 66.9 1954
81.8 73467/ 1956
80.0 7.3 1958
83.1 74.5 1961
83.1 74.4 1962

Source: U.S, Office of Education, Biennial Survey of Education in the United States, 1954--56
(Chapter 1, Table 6, p. 13); and Digest of Educational Statistics, 1963 (p. 94). Retention
rates for Grade 11 and Grade 12 high school students graduating in 1928 estimated from
U.S. Office of Education, Biennial Survey of Education, 1928-30, Vol. Il (Table 7,

p. 705).

The high productivity of university-trained members of the labour force is
clearly reflected in the increased incomes associated with university education.

! Census evidence, however, of a very rapid change in high school enrolment in more
recent years is available from a comparison of the proportion of the male age group 15-19
years of age enrolled in school in 1951 and 1961. See Table 18 and Chart 1.
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While this relationship is considered in detail in Chapter 3 of this study, it is
noted at this point in order to emphasize the significance attached to the proportion
of the labour force with university degrees. The earlier general survey of education
presented a brief comparison of university attainment in Canada and the United
States, the main finding (see Table 10) being that the proportion of the total labour
force with university degrees was 5.6 per cent in Canada (1961) and 11.1 per cent
in the United States (1960).

Some knowledge of the comparative history of the attainment of university
education by the labour force in Canada and the United States can be gained by
comparing the achievement of different age groups within the labour force. These
comparisons can be interpreted to show the changes in the production of university
students in the two countries. For the oldest age group (55—64 years) in the labour
force, the proportions who achieved university degrees were not so very far apart
in the two countries, Canada having 4.2 per cent as of 1961 and the United States
7.0 per cent as of 1960 (Table 10). For the 25-34 age group comparison, the dif-
ference in the proportion with university degrees is far greater, with Canada having
6.0 per cent as of 1961 and the United States reaching 14.7 per cent in 1960. The
absolute differences between the proportions in the two countries appear to have
almost tripled over the 30 years from around the early 1920’s to around the early
1950’s.

TABLE 17
Estimates of Yeoars of University Education
Attained by Males Aged 25-64, Canada 1961 and United States 1960
(1961 Canadian labour force; 1960 U.S. population)

Per cent of male labour

Canada force aged 25—-64
Grade 13 high school . ... ... ittt iiiinneennnnn 6.17
Highest year of university attained:
BRGEN 575) e rewewsd oo ) BT | oo oo oo o Ioowae o o oWemeXena s LamomsntoWiys o [o] o113 2.00
SECOMAN. . EYCKEe o1 o1o1 316) T K 5] o TR T KoM TSTETN TNk SR oT o] S o [SHORNe) o (o1 1.05
UTFE! o0 50 006 6 6 0 BIAIBI5(0 0/a B[0[=10 0 OB 6.0 0 6 O T AT (L RIEEEREa . 0.88
DIEGTEEE . . L5, o rtoFons e 5 He e ML A A A A 3 3 owemh AR Srs ekl 5.59
TR0 A e ok R o TTETE) el (oo < ETeRe ok P ool « FRET o 15 SO OERT 15.69

Per cent of male popula-

United States tion aged 25—64
Highest year of university attained:
BHESHE Slmei @ Sachrieels oo lobboreikensaolohnenetans she o o o lrucheroissoishe 3.42
SECOIE 121 B T o oo T ook ool okoke =l s sk o sononshonohohesskoNeRenehoe 3.97
TREAT AR oy oo N G LR NI M e oG s omemeRen s o 1o e 1.87
Degree .o ittt ittt i i it et 10.64
PO A R o o R P et et N A T e 19.90

Source: For Canada, Appendix Table A-2 and Appendix B-2. For United States, Appendix Table A-9
and U.S. Department of Commerce, Bureau of the Census, 1960 Census of Population,
Supplementary Reports ‘‘Educational Attainment of the Population of the United States,
1960'" (PC(S-1)-37, Table 173).

The comparison of Canada and the United States with respect to the attain-
ment of the categories of ‘‘some university’’ and ‘‘university degree’’ can be more
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clearly shown by considering the percentage of the labour force attending each
year of university (see Table 17). If the comparison is made on the basis of per-
sons who have attained years of schooling above the first year of university (which
is considered to include grade thirteen in Canada), the proportion was 7.5 per cent
in Canada in 1961 and 16.4 per cent in the United States in 1960.

The conclusions respecting university attainment based on the 1961 Census
is that the proportion of Canadian males in the youngest age group (25-34) in the
male labour force who completed a university degree was 6 per cent, while in the
United States the proportion of males in the population of the same age group was
almost 15 per cent.?

Trends in Education Output

School enrolment figures can help illuminate some important aspects of rising
educational attainments of the labour force. Such figures are set forth in Table 18
and Chart 1, based on decennial census studies made in Canada and the United
States over the period 1921-61. The table shows males enrolled in school as a
proportion of the total number of males in particular age groups. It is apparent that
for the 10—14 age group, who were mainly in elementary school, the Canadian
record was about equal to that of the United States in every decade from 1941
forward, and was only slightly below the U.S. record in 1921 and 1931.

The age group 15-19 years, representing mainly students enrolled in high
school, represents a much less satisfactory comparison for Canada, In 1921, 38 per
cent of the age group 15-19 were enrolled in school in the United States, compared
with 23 per cent in Canada — a difference of 15 percentage points. This difference
subsequently widened considerably before narrowing in 195161 to 10 percentage
points (see Chart 2). Thus, it was not until the 1950’s that Canada started to move
energetically towards closing the large educational gap with the United States in
the education of children of high school age. Yet, even in 1961 Canada had only
62 per cent of the 15-19 age group enrolled in school, compared with 72 per cent
in the United States. It should be noted that this is a smaller difference, relatively,
than at any time since 1921, when the data for comparison became available. This
type of analysis, however, probably overemphasizes somewhat the growth in school
enrolment since it does not indicate the distribution of years in high school within
the age group. In addition, since the data are based on 10—year intervals, they do

! In the previously mentioned Dominion Bureau of Statistics study, the conclusions respect-
ing university attainment in Canada for males and females in the population give (for a
younger age group) magnitudes of a similar order to the above conclusions based on the
1961 Census data for the male labour force 25—-34 years of age (a somewhat older age
group). The Dominion Bureau of Statistics findings were summarized as follows: *“The
proportion of Grade 11 students in Canada who eventually reach college or university was
estimated at 9 percent. Applying a 67 percent retention rate through university to gradu-
ation, it follows that of every hundred students in Grade 11 of elementary schools, 9
would go to college or university and 6 would graduate with a degree.”’ The Dominion
Bureau of Statistics, Student Progress Through the Schools, 1960 (Catalogue 81-513,

p. 42).
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not show at what particular year in the period 195161 the acceleration in enrol-
ment actually began. The previous analysis of the 20—24 and 25-34 age groups,

as of 1961, indicated that the proportion of high schoo!l students completing at
least eleven years, and the high school retention rate as of 1958, were both much
smaller in these age groups in Canada than in the United States. Despite these
limitations, we can conclude that a major shift in the enrolment is underway. The
enlarged share of younger persons attending school in 1961 has very likely increa-
sed in more recent years and as a consequence, (discussed in the next section) the
level of educational attainment of the labour force will rise at a higher rate than

in the past.

TABLE 18

Males Enrolled in School as o Percentage of Total Male Population

by Age Groups, Canada 1921-61 and United States 1920-60

Canada United States
(Per cent)

1961 1960
7N e | — 75.20 83.35
)0 25 U 97.11 97.41
IS eSO e o n R R LR e 61.47 71.83
D=0k O Bb 000 e B 50000 o a0 ohE 11.53 19.55
1951 1950
Age 5— 91 L., 65.11 78.66
0T N 93.14 95.61
T 40.89 62.08
G A O e 6.54 18.52
1941 1940
Age 5— 9 ..t 66.57 73.75
IO ST Y s ek oo ke = ook 94.32 94.68
U 33.86 56.91
p 0 T, V. 4.51 8.18
1931 1930
Age 5~ 9 ..., 68.42 72.79
) 93.51 96.10
T P 32.47 50.24
20=24 . it 3.62 8.44
1921 1920
A e SR G e s e kor o s AF oo nel oo 65.34 67.96
ORI &y s S e o= 3 3 B X S 88.66 91.71
TUSESTIONS - o 1 ch P 1 X et 22.86 37.51

024 5800 6000 08000006000060000 - -

4 Percentages shown for age group 5—~9 years are biased by the general absence of kindergartens for
S5-year-olds in Canada., Enrolment ratios would be more accurately represented if the 5-year-old
group was excluded from the data.

Source: Appendix Table A—12,
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CHART |

MALE ENROLMENT IN SCHOOL
AS A PERCENTAGE OF TOTAL MALE POPULATION
IN AGE GROUP, CANADA AND UNITED STATES
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Source: Table 18.

Enrolment ratios of males 20—24 years of age, who were mainly in universities,
can be compared between Canada and the United States for the decennial years
1931-61. The data show that the comparative proportion for Canada was lowest in
1951, with Canadian university enrolment amounting to only 35 per cent of the U.S.
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proportion. By 1961, the Canadian proportion had risen to 59 per cent of the U.S.
proportion — higher than any previous decade in the period 1931-61. On the basis
of the recent changes in the output of university students in Canada, it is apparent
that a new phase in university education has now been entered. However, increases
in the output of more highly educated younger persons affect the level of education
in the whole labour force stock only over a long period of time.

Census studies also provide interprovincial comparisons of educational produc-
tion for different age groups in the decades 1921 through 1961 (Table 19). For the
age group 10-14 (mainly elementary students), all nine provinces shown in Table
19 were quite close together in each decade 192161, with relatively high propor-
tions of males attending school. But the same type of comparison for the age group
14-19 (mainly high school students) reveals considerable differences among the
provinces, showing British Columbia as the highest (70 per cent) and Quebec and
Prince Edward Island the lowest in 1961 (54.1 and 50.7 per cent, respectively).
This interprovincial pattern was fairly stable throughout the preceding 30—-year
period, with British Columbia first and Quebec ninth among the provinces in each
decennial year from 1921 to 1951.

For the age group 20—24 (mainly university students) the proportion of males
attending school, for the country as a whole, rose from 3.1 per cent in 1921 to 11.5
per cent in 1961. Ontario had the highest proportion in 1921 and 1931, fell to third
highest in 1941 and was second highest in 1951 and 1961. British Columbia had
moved to the leading position in 1941 and remained there. Quebec placed second
highest in 1921, but by 1961 it ranked sixth among the nine provinces.

TABLE 19

Males Enrolled in School as Percentage of Male Population in Each Age Group,
by Provinces, 1921-61

Enrolled 20-24 Group
Province 5-9 10-14 15-19 20-24 as Percentage of
Population Aged 5—-24

1961
British Columbia ......... 74.5 97.6 70.3 13.3 293]
Albertals s a3 gerrers » orsreresre 71.4 97.9 67.8 11.0 2.0
Saskatchewan,........... 71.4 96.8 65.4 11.6 2.0
MaItOBA" o oren s o) en rogerennore o > 7557 97.5 64.5 it 7 2.1
Ontario, ...ocveevenneanss 82.0 97.4 65.8 12.6 252
QUEDEECK . o ohe (s oo o rwalerstios 69.4 96.5 54.1 10.9 1.9
New Brunswick........... 68.7 97.0 56.5 9.0 1.4
Nova Scotia,......c00uun. 82.7 97.1 57.4 7.6 158
Prince Edward Island ..... 71.0 96.8 50.7 8.4 1.3
otall sawm.. b st . e 75.2 97.1 61.5 11.5 2.0
1951
British Columbia ......... 64.9 94,7 51.7 7.8 1.8
Alberta. .....covvvuenenss 63.9 95.7 47.9 557, 153
Saskatchewan ,........... 64.4 96.0 46.6 5.0 1.0
MiEtBIDAN & vy vy oo - o it 66.2 94.8 42.9 6.3 1.4
ORTaOn sl Ak et AR 69.6 94.0 43.6 Tl 1.8
Quebec......oovveevvnnn. 60.0 90.1 32.7 6.6 1.4
New Brunswick........... 63.2 93.7 40.0 SHI .9
Nova Scotia....coceenunn.. 76.3 94.9 43.4 4.8 1.0
Prince Edward Island ..... 67.2 95.9 35.7 4.9 .9
Total ....ovvvunnnnns 65.1 93.1 40.9 6.5 145}
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TABLE 19 (Concluded)

Enrolled 20-24 Group
Province 5-9 10-14 15-19 20-24 as Percentage of

Population Aged 5--24

1941
British Columbia ,......... 64.9 96.2 46.1 5.7 115
Alberta, . .ovvveerrinnnnns 61.2 96.5 42.9 5.0 1.2
Saskatchewan............ 62.4 96.2 39.6 4.5 1.1
Manitoba ,............... 67.3 95.2 37.6 3.9 130
Ontario. . ..veeverrnennnns 72.9 95.6 36.1 4.7 1.2
Quebec.....covvivennnenn 63.2 91.8 26.3 4.4 1.0
New Brunswick, .......... 63.5 91.8 28.3 3:2 .8
Nova Scotia......cocvunes 70.2 96.1 S1kS 3.7 .9
Prince Edward Island ..... 68.6 95.4 ol 3.4 .8
Motal &2 58 Gme A Ak 66.6 94.3 33.9 4.5 1.1
1931
British Columbia ......... 69.3 95.6 40.6 3.4 a8
Alberta. . .....cv0veveenn. 64.2 95.7 3748 2.9 .6
Saskatchewan,........... 65.6 96.0 31.4 2.4 .5
Manitoba . .........000u0n 68.9 95.0 36.9 83 /!
Ontario, .. .ovevevneeennns 73.5 96.3 37.4 4.5 150
QuebecC.. v veeeniennnnns 65.5 88.8 IS 3.4 .7
New Brunswick,.......... 63.4 90.6 27.4 3.4 o7
NioVialScoltiarn,, & cse - s4a o« = 71.1 94.3 30.8 351 .6
Prince Edward Island ..... 68.0 93.2 24.9 3.6 .8
o] | R B 68.4 93.5 32.5 3.6 .8
1921
British Columbia .,....... 63.4 90.9 80L3; 3.3 7
Alberta,......covvvevennss 58.0 91.4 28.9 1.9 .4
Saskatchewan............ 60.8 89.5 21.9 1.5 .3
Manitoba .......000000n. 62.6 90.9 Sy T 2.5 55
OMEARIOR e 508 2ot o RS honeneke = oo 69.5 91.7 24.3 3.9 .8
Quiebec. . . v mmmm morereieioeron 67.6 84.5 18.6 3.3 .6
New Brunswick........... 56.4 83.8 20.8 1.2 .4
Nova Scotia. . .....o00unnn 63.1 88.7 23.8 2.9 .6
Prince Edward Island ..... 62.3 89.3 25.5 3.1 .6
TROtEN oy eiene) o hokone] o onid =l 65.3 88.7 22.9 3.1 .6

Source: Appendix Table A-13.

One final question which arises in connection with trends of education output
relates to the extent of prospective improvements in the stock of education in
Canada and to the future pattern of Canada—U.S. differences. In the light of the
importance of the possible effect of the current increase in school enrolment for the
very large numbers of young persons who will soon be entering the labour force, a
further study is planned of the future educational qualifications of the labour force
in Canada and the United States. An appropriate assessment, in quantitative terms,
of the rates of growth of the stock of education in the two countries would require
the construction of a model based on demographic and labour force forecasts and
the projection of such education-related variables as enrolment ratios by age in
each country, retention rates by years of schooling, and estimates of completions
by age and grade. On the basis of such information it would be possible to judge
whether the Canadian stock of education may display a more rapid rate of increase
than the U.S. stock, and how long it would require, under certain conditions, to
close the gap between the two countries. However, some brief comments can be
made on this question provided that the above caution about the requirements for
quantitative precision is kept in mind.
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As was pointed out, the stock of education of the labour force changes con-
stantly through the inflow of young members who are generally better educated,
and through the retirement of older members who, on average, are less well educa-
ted. (A similar influence is exerted by the flow of migrants when their educational
attainments vary significantly from those of the entire labour force.) The rate of
improvement, howevet, depends on two circumstances. The first is the number of
persons who are entering or leaving the labour force in relation to the total number
of persons in the labour force. The second is the level of education of those enter-
ing and leaving in relation to the average educational attainment per member of the
labour force.

Recent population projections have shown that the rate of inflow of new mem-
bers into the labour force in the period ahead will be higher for Canada than for
any period during the present century. It is also evident from more recent records
and the plans of the educational authorities in a number of provinces that far-
reaching improvements have taken place in more recent years, and are still taking
place, in Canadian education. The data in the preceding sections of this study
were mainly based on the average level of education of the labour force in exist-
ence in 1961, and generally the youngest age group examined was the 25-34 group
— that is, persons who reflect a level of education obtained as of 1961, on the
average some 8 to 16 years earlier, or as of 1965, some 12 to 20 years ago. The
enrolment ratios in Chart 1 and Tables 18 and 19 are based on census data up to
1961 and indicate rising average enrolment for each age group up to 1961, in-
cluding those in the important 15-19 age group. In this group, there was a much
greater increase in the proportion attending school between 1951 and 1961 than
over any previous decade in the present century. This group is moving into the
25-and-over age group during the current decade. The number of males between 15
and 25 in 1961 was between two and three times as large as those between 45 and
65 and would add significantly to the male labour force over 25 years of age in the
years ahead.! This very large addition to the existing stock would raise the
average educational level at a more rapid rate than at any time since 1921. Taking
into account both the relatively large numbers of young persons who will flow into
the labour force, and their higher average level of schooling, substantial improve-
ments in the average level of education of the entire Canadian labour force can
be expected during the next two decades.

In relation to changes in the stock of education in the United States, these
Canadian developments will probably initiate a narrowing of the educational gap.
Judging by the data in Chart 1, U.S. enrolment ratios have been above the Canadian
ratios for all age groups since 1921, but Canadian ratios increased more rapidly
between 1951 and 1961. The more rapid Canadian labour force growth, together
with significantly higher levels of average educational attainments of new labour
force entrants, suggest that a narrowing of the differences in the stock of education
between the two countries may be emerging. This would be a reversal of the trend
from 1911 to 1961, when the stock of education embodied in the male labour force
aged 25-64 appears to have risen more rapidly in the United States than in Canada.

! See Frank T. Denton, Y. Kasahara and S. Ostry, Population and Labour Force Projec-
tions to 1970, Staff Study No. 1, Economic Council of Canada, Ottawa, Queen’s Printer,
1965, Table 2, p. 10.
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Despite the reversal of this trend for young people in recent years, it would never-
theless require years to narrow the gap between the two countries for the labour
force as a whole to any significant degree. An acceleration of this process would
be possible only through strong and sustained efforts to raise the average educa-
tion of young people in Canada to even higher levels and to introduce measures to
raise the educational level of the existing labour force. A reliable estimate of the
actual number of years involved in closing this gap, however, must await further
research, considering the numbers of variables involved.

International Migration and Educational Changes

The possibility that international migration over the period 1911-61 may have
significantly affected the educational quality of the Canadian labour force is too
important a question to be ignored in this study of the contribution of education
to economic growth. The estimates made in this study, however, of the educational
attainments of immigrant additions to, and emigrant subtractions from, the Canadian
labour force can only be regarded as first approximations, given the quality of the
underlying data and the assumptions that were considered necessary. (Data,

methods and assumptions underlying this section of the study are presented in
Appendix B-9.)

The estimates of net labour force migration (Table 3 and Appendix Table A-5)
in each decade 1911-61 were positive except for the 1920’s, when emigrants appear
to have exceeded immigrants among the male labour force. Moving back by decades,
the record in brief is that positive net migration of 265,000 males 25-64 years of
age in 195161 raised the average educational attainment of the labour force by a
small amount in the 1950’s mainly through net immigration of males with a univer-
sity degree. The small improvement in the 1940’s in educational attainment of the
labour force due to net migration (75,000 males 25-64 years of age) resulted from
slightly higher proportions of the net migrants having high school and some uni-
versity training. The small net migration of the 1930’s of 7,400 appears to have
had no appreciable effect on the educational quality of the labour force, while the
negative net migration of the 1920’s of 44,000 appears to have slightly reduced
the educational attainment of the labour force. While the estimates indicate that
the positive net migration of the decade 1911-21 increased the educational quality
of the labour force, it is likely that this was not large (see Appendix B-9),

The following comments relate to the experience of the two decades 1951-61
and 1921-31 — decades in which particularly important changes occurred in the
Canadian male labour force as a result of international migration. The quality of
the Canadian male labour force 25-64 years of age in 1961, measured in terms of
schooling, appears to have been only slightly increased as a consequence of net
migration in the period 1951—61. For example, the estimated median years of
schooling for the 1961 male labour force in Canada was 9.37. If the 1961 Canadian
labour force were considered net of migration (immigrants subtracted and emigrants
added back), the median is estimated at 9.35 years, instead of the actual 9.37.
The medians were 9.64 for labour force emigrants and 9.56 for labour force immi-
grants during this period, and although the immigrants in this age group outnumber-
ed emigrants by almost four to one, the median for the net labour force migrants
of 1951-61 was 9.53 years of schooling.
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It is estimated that a relatively high proportion of the Canadian labour force
net of migration in 1951-61 had grade eight or less education in 1961. In 1951-61,
however, migrants also appear to have had almost comparably high proportions of
grade eight or less schooling — 44 per cent among immigrants into the labour force,
and 43 per cent among emigrants out of the labour force. At the university level of
training, the immigrant addition to the Canadian labour force was significant,
While 5.59 per cent of the 1961 male labour force had university degrees, it was
estimated that 6.28 per cent of the immigrant addition to the labour force had uni-
versity degrees. According to the estimates of this study, a slightly smaller pro-
portion (5.84 per cent) of the emigrants had university degrees. Since male labour
force immigrants with university degrees were 4.1 times more numerous than com-
parable emigrants, the proportion of males with degrees for the net migrants was
6.44 per cent, which may be compared with the 1961 labour force net of migration
of 5.52. The net addition by migration of males with university degrees was esti-
mated at 17,039 or 8.9 per cent of the total number of males 25-64 years of age
(190,744 Appendix Table A-4) net of migration, in 1961.

In summary, we may conclude that while a ‘‘brain drain”’ is hardly evident on
the basis of these estimates, the closeness with which the distribution by years
of schooling of the immigrant labour force tended to match the educational distribu-
tion of the Canadian labour force without the immigration meant only a relatively
small net addition to the quality of the Canadian labour force interms of years of
schooling. It should be emphasized, however, that the immigrant contribution to
the quality of Canadian life cannot be measured solely through years of schooling.
Further, the total output of the Canadian economy was larger as a result of the
additional inputs from the immigrant addition to the labour force, in the same
manner in which any addition of labour and capital inputs would account for a por-
tion of the increase in total output. Our interest in this study is relating the change
in total output of the economy to the change in the quality of labour input. It is
only in this context that the contribution of the immigrant labour force is estimated
to be relatively small.

It should also be noted that since the estimate of years of schooling of im-
migrants was provided by the immigrant labour force stock as of 1961 (that is,
including those arriving in Canada in the period 1951-61), it is likely that some of
the younger immigrants received part of their education in Canada.!

A comparison of the educational attainment of labour force immigrants, 25—-34
years of age, who arrived in Canada in the period 1951-61, with that of the 1961
Canadian labour force in that age group net of migration, indicates that in each
educational category the immigrant percentage was less favourable than that of the
Canadian labour force, except for those with university degrees (6.1 per cent of
immigrants compared with 6 per cent for the Canadian labour force net of migra-
tion).? The significance of this comparison is that the educational quality of the
total labour force was somewhat lowered by immigration in this age group and that

! The other alternative of using the intended occupations of arriving immigrants as the
basis for estimating the educational attainment of immigrants to the labour force would
have substantially understated immigrant educational attainment, since their intended
occupations were generally below their attained occupations.

? See Appendix B-9.
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its influence will continue to be felt in successive decades as this age group
proceeds through the older age groups. Moreover, the immigrant addition to the

labour force in 195161 represented approximately 15 per cent of the 1961 gross
labour force 25-34 years of age.

In the age groups 35—-44 and 45-54, the comparison of immigrant and Canadian
labour force educational attainment showed that the percentage distribution of the
immigrant educational attainment almost matched that in the Canadian labour force,
except that the proportion of immigrants with university degrees was higher, partic-
ularly in the 45-54 group. Immigrant additions to the labour force for the 55-64
age group indicate that, in general, they had a higher educational attainment than
the Canadian labour force, particularly in the category of university degrees. The
influence of emigration on net migration for the decade of the 1950’s appears to
have been more limited, especially since emigrants from the labour force represent-
ed only about one quarter of the number of immigrants.* In general, for the age
groups 35-54, the percentage distribution of educational attainment for emigrants
was much like the Canadian labour force, except that the proportion with university
degrees was slightly higher, while in the youngest and oldest age groups the
educational attainment distribution of emigrants was approximately the same as the
Canadian labour force.

Estimates of immigration and emigration of labour force males in 1921-31 are
shown in Table 3 above and Appendix Table A-5. The net emigration of some
44,000 males in the labour force 25-64 years of age to the United States and the
United Kingdom reduced both the size and the average quality of the Canadian
labour force (see Appendix B-9 for an alternative estimate based on a higher num-
ber of returning Canadians). A comparison of the percentage distribution of the net
migrants by educational attainment with either the gross labour force of 1931 or
the labour force of 1931 net of migration shows that there was a smaller percentage
of the net migrants (leaving the Canadian labour force) with zero to eight years of
schooling than in the Canadian labour force, and accordingly more among the net
migrants with high school and university training.?

The reasons behind the net labour force emigration from Canada in the 1920’s,
which appear to have lowered the educational attainment of the Canadian labour
force, is of some interest in the economic history of Canada, Immigration in the
United States was generally restricted for the first time after World War I and part
of the immigration to Canada prior to 1924 likely occurred because many immigrants
of European origin had originally planned to reside in Canada as an expedient
enabling them to be admitted ultimately to the United States. Total immigration to
the United States declined significantly in the 1920’s, relative to the previous
decade, and immigrants from Canada and Newfoundland represented almost one
quarter of total U.S. immigrants.

The large emigration of the early 1920’s from Canada to the United States may
have reflected, at least in part, declining economic opportunities in Canada com-
pared with the United States. However, another important, but quite different,

! The available emigration data are less comprehensive than those for immigration. The
limitations of the emigration data are noted in Appendix B-9.

2 Based on Appendix Tables A-4 and A-S.
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reason for the large number of emigrants (200,690) from Canada to the United States
in 1924 (compared with only 117,001 in 1923) was the new immigration legislation
in the United States which became effective July 1, 1924, requiring visas of all
immigrants. Moteover, while persons born in Canada and Newfoundland continued
to be admitted as immigrants to the United States without being subject to quota,
persons not born in Canada were only admitted, after July 1, 1924, under their
original national-status quota.!

Improvements in Daily School Attendance

The increase in the average and median years of schooling in Canada has
been accompanied by a large rise in average number of days of school attended by
Canadian students (see Chart 2). It is estimated that average daily attendance per
school year increased from about 44 per cent in 1867 and 64 per cent in 1911 to
92 per cent in 1961 (Appendix Table A-10). Since a regular school year of approx-
imately 200 days appears to have been in effect for most of Canada since the turn
of the century and has not changed significantly (see Appendix B-6), these per-
centages imply an increase in average daily attendance from about 130 days in
1911 to 184 days in 1961.

CHART 2
AVERAGE DAILY ATTENDANCE AS A PERCENTAGE OF ENROLMENT,
CANADIAN PUBLIC SCHOOLS

100
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Source: Appendix Table A-10,

! The U.S. Immigration Act of 1921 had permitted immigrants who had established five
years of residence in Canada to enter the United States as exceptions to the quota
system (see U.S. Department of Labor, Annual Report of the Commissioner General of
Immigration, 1924, p. 5). The expiration of the 1921 Act ended this opportunity. The
Montreal office of the U.S. Immigration Office reported in 1925 that ‘‘there are thousands
of Europeans in Canada who came here to wait five years for exception under the Act of
1921, or to smuggle across the border’’ (U.S. Department of Labor, Annual Report of the
Commissioner General of Immigration, 1925, p. 17).
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The 1961 labour force was composed mainly of persons who had received their
education some years previously. Thus a person of 50 years of age in 1961 was
born in 1911 and presumably commenced his education about 1917. Similarly, a
person of 50 years of age in 1911, when our analysis begins, was born in 1861 and
commenced his education about 1867. It can be seen, therefore, that the changes
in daily school attendance over some five previous decades affect the average
quality of education of the labour force studied in any given decennial year. The
average education of the labour force in any one decade is the result not only of
different age groups with different years of schooling, but different age groups with
longer or shorter days of schooling in the school years they attended. In order to
study the changes in days of schooling of the labour force for each decade in the
period 1911-61, it was necessary to examine records of school attendance going
back to the 1860’s. Since the data necessary to estimate average days of school
attended for all Canadian public schools was available only as far back as 1904,
the solution adopted was to use the attendance records of elementary and high
schools for the Province of Ontario, which were available from 1867, as an approx-
imate indication of daily attendance for the country as a whole (see Appendix
Table A-10). As described in Appendix B-6, an estimate of days of school attended
for Canada from 1867 through 1961 was derived, yielding the average days of
school attended as approximately 90 days in 1867 and 184 days in 1961, or an
average increase per year of about one day of school attended. The calculation of
the changes in days of school attended was confined to persons with elementary
and high school education, while all persons with 13 years of schooling or more,
at all census dates, were assumed to have attended full school years from elemen-
tary school through their entire formal schooling.

The average number ot school days per school year attended per person in
the labour force was computed by estimating for each census year the number of
days per year spent in school at the time each age group was attending school.
These computations resulted in an estimate of an average of 105 days of school
in 1911 and 157 days of school in 1961 attended per person in the labour force per
school year attained (see Appendix B-6). The percentage increases based on these
estimates are shown below in Table 22, col. (3).

Over the period 1911-61, the average number of days of school attended per
year of school completed by the male labour force is estimated to have increased
by about 50 per cent. Particularly important in explaining this considerable rise
in the actual time spent in school was the continuing shift in the population from
rural to urban areas. This movement, clearly discernible in Canada from the 1870’s «
onward, represented the process of urbanization as commercial and industrial
localization and specialization developed in the economy. In a predominantly rural
society, the real cost of sending children continuously to school for the entire
school term consisted of the work which they could otherwise do on the farm.

The shift to urban communities, however, did not end the competing opportunity

of employment, for in the cities, industrial employment was still a possible alter-
native to attending high school in the early part of this century. Provincial legisla-
tion restricting the employment of children and establishing compulsory school
attendance laws was a significant source of increases in the average days of
school attended.
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CHAPTER 3

THE CONTRIBUTION OF EDUCATION TO GROWTH
THE ANALYTICAL APPROACH

While a review of the rapidly accumulating literature concemed with the mea-
surement of economic growth need not be made here,?! it is useful to give a brief
account of how some of the more recent attempts to measure the contribution of
education to economic growth fit into the wider subject of growth analysis.

A good deal of the contemporary literature in this field deals with improvements
in the measurement of the growth variables. A meaningful indication about the
improved efficiency and productivity of resources employed in the production proc-
ess obviously can only be obtained if inputs are measured on a comparable basis
over time. For example, an average worker of today differs in many important re-
spects from a worker some 50 years ago. He works shorter hours, he possesses
different skills, and he is generally better educated. It would be quite misleading
to use simply the increase in the number of workers in employment as a measure
of increased labour input in the economy. Similar considerations would apply to
the changed nature of the other basic inputs.

A significant impetus to further investigations of the sources of economic
growth is associated, along with the contributions of many others, with the work
of Solow and Kendrick and Denison. In 1957, Solow, in an important article, con-
cluded that in the United States over the period 1901-49 when gross output per
man doubled, 12.5 per cent of the increase was attributable to the increased use
of capital and the remaining 87.5 per cent was attributable to a whole range of
factors which account for changes in productivity and which Solow called “‘tech-
nological change’’.? Solow emphasized later’ that technological change was not
independent of changes in the use of capital and was actually closely related to
the rate of investment in new capital goods, since the efficiency of capital depends
upon its age, and since investment in capital goods serves as a vehicle for intro-
ducing more efficient industrial technology.

! See Appendix B-8 for further references to the discussion of the residual and economic
growth,

»

Robert M. Solow, ‘“Technological Change and the Aggregate Production Function’’,
Review of Economics and Statistics, August 1957, This article provided a method of
separating shifts in the aggregate production function, attributed to technological change,
from movements along the production function., In the November 1958 Review of Economics
and Statistics, Solow accepted a correction of 10 per cent attributable to the

increased use of capital.

3 Solow, ‘““Technical Progress, Capital Formation and Economic Growth'’, The American
Economic Review, May 1962.



Kendrick’s valuable study for the National Bureau of Economic Research on
productivity in the United States (available in part in 1958) provided another var-
iant of the residual approach to economic growth which in particular made signifi-
cant improvements in the measurement of the change in the quantity and quality
of labour inputs as well as developing a measure of labour and capital inputs
combined.® Kendrick’s method is to compare the growth of the labour and capital
inputs combined (each input weighted by its constant base period price) with the
growth in real output, His refinements of real output estimates also represented
a major contribution to the analysis of economic growth in the United States.

The result was to construct a much more meaningful, though imperfect, measure
of productivity, i.e., productivity was measured as output per unit of total inputs of
weighted man-hours and tangible capital combined, in contrast to the conventional
technique of measuring productivity as output per unit of labour input. Labour
inputs in Kendrick’s system were also more refined than previously available,
since the usual index of changes in labour input made no correction for changes
in the composition or quality of labour and therefore assumed that all man-hours
wete equivalent, Kendrick’s solution was to provide weighted man-hours in which
higher-paying industries were given more man-hour weight than lower-paying in-
dustries. (Denison’s approach, as noted below, is to measure differences in the
productivity of the labour force associated with differences in education, rather
than taking account of interindustry wage differentials.)

Over the period 1889-1957, according to Kendrick’s findings, combined labour
and capital inputs rose at an average rate of 1.9 per cent per year and real output
rose at a rate of 3.5 per cent per year.’ The difference of 1.6 per cent per year be-
tween the rates of growth of the combined labour and capital inpies and the rate of
growth of output was attributed to the increase in the productivity of the inputs or
to what Kendrick called the increase in ‘‘total factor productivity’’ -- another var-
iant of the residual measurement.

The very large influence (46 per cent of the increase in real output, 1889-1957)
ascribed by Kendrick to increases in combined factor productivity reinforced the
view that the convention of giving changes in the quantity of labour and capital
an overwhelming role in economic growth is inadequate.

As Bowen has subsequently emphasized, ‘‘the size of the residual certainly
does serve as a mandate to explore in detail the economic effects of activities

! John W, Kendrick, Productivity Trends in the United States, National Bureau of
Economic Research, Princeton University Press, 1961, An earlier summary version of
Kendrick’s study (and other studies) appeared in Solomon Fabricant, Basic Facts on
Productivity Change, Occasional Paper 63, National Bureau of Economic Research,
1958, For a penetrating review of Kendrick’s work see Evsey D, Domar ““Total Produc-
tivity and All That’’, Joumnal of Political Economy, sec, 1962,

? Kendrick, ibid,, Table 6, p. 79. Fabricant, ibid,, shows from data based on Kendrick’s
study, that in the period 1929-57, real output in the United States rose at an annual
average rate of 3.1 per cent, while weighted labour and capital inputs combined grew at
the annual rate of 1 per cent, yielding a residual rate of 2.1 per cent per year,
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often neglected.”! Kendrick and his National Bureau associates were well aware
that their more precise measures of weighted man-hours of work and tangible capi-
tal excluded other unspecified inputs, and that to an unidentified extent their
measure of productivity was therefore overstated. Fabricant, in his summary of
Kendrick’s work on productivity, as well as that of the National Bureau of Econo-
mic Research, argued that the main variables not specified were included in soci-
ety’s intangible capital.?

In The Sources of Economic Growth, Denison took further important steps in
developing the residual approach to economic growth. As discussed in Chapter 1,
his method was to identify and estimate the contribution to economic growth of
many of the unspecified inputs as well as the conventional inputs, Denison’s study
has evoked a large and far-reaching response, with some economists commending
his work and others criticizing his methods or assumptions.?

The methods employed by Denison are somewhat similar to the underlying
framework employed in much of the recent literature analyzing economic growth
and the residual -- a framework typically involving the use of a Cobb-Douglas

! William G. Bowen, ‘“Assessing the Economic Contribution of Education: An Appraisal
of Alternative Approaches’’, Economic Aspects of Higher Education, OECD, Paris, 1964,
p. 184.

2 ¢“In an important sense, society’s intangible capital includes all the improvements in
basic science, technology, business administration and education and training, that aid
in production — whether these result from deliberate individual or collective investments
for economic gain or are incidental by-products of efforts to reach other goals, If
intangible capital were so defined, it would probably follow that much (not all) of the
increase in product would reflect increase in resources., But so wide a definition of
intangible capital would get us no closer to determining the causes of increase in product,

With the statistics presently available we have been able to measure the direct
effects, on output, of increase in labor time and increase in volume of tangible capital.
The indirect effects of the increases in these resources, and the effects of all other
causes, we have been forced to lump together under the heading of productivity and to
measure as a whole, The residue includes the contributions of the several forms of
intangible capital mentioned; the economies resulting from increased specialization
within and between industries, made possible by growth in the nation’s resources and
its scale of operations generally; the improvement (or falling off) of efficiency in the use
of resources resulting from change in degree of competition, in volume, direction

and character of government activities and regulation; and the greater (or smaller)
benefits resulting from change in the volume, character, and freedom of commerce
among nations.’’ Fabricant, op. cit., p. 22.

w

For example, see Moses Abramovitz, ‘““Economic Growth in the United States, A Review
Article”, American Economic Review, September 1962, for an excellent commentary on
Denison’s work, Essays by Friedrich Edding, Edmond Malinvaud, Erik Lundberg and

Jan Sandee, representing mainly a European point of view, as well as a lucid summary by
Denison of his work and his Reply are contained in The Residual Factor and Economic
Growth, OECD, Paris, 1964, Part I, Some further discussion by Denison concerning his
study and comments by Robert Solow, Otto Eckstein and Seymour Harris appear in
Seymour Harris and Alan Levensohn, Eds., Education and Public Policy, Berkeley,
McCutchan Publishing Co,, 1965, Chapter 16.
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type of aggregate production function. This tool of analysis, on the basis of cer-
tain assumptions,! can be used to identify the various factors which have contrib-
uted to past increases in the national income of a country and to measure their
quantitative importance.

The aggregate production function method involves comparing increases in
inputs used (labour, capital and resources) with the resulting increases in total
output. For example, if all inputs increase by 1 per cent, then output rises propor-
tionately by 1 per cent. Further, an increase in, say, labour inputs by 1 per cent,
other inputs being held constant, would increase output by the elasticity of output
with respect to the input of labour -- .76 per cent in the Canadian case discussed
below. Under conditions of competitive equilibrium and a number of other assump-
tions, the share of labour in national income will be equal to this elasticity.?

The elasticity of output with respect to the inputs of capital and resources would
thus be .24 per cent in this formulation, with the sum of the elasticities equal to
one. This production function therefore assumes constant returns to scale.

Denison’s model of economic growth, however, does not maintain the assump-
tion of constant retums to scale since he adjusts for increasing returns to scale
in his residual category described as “‘increase in output per unit of input’”.® A
1 per cent increase in total inputs may therefore lead to a larger than 1 per cent
increase in output.

Although we are interested here only in explaining the approach used in this
study to measure the contribution of education to economic growth, the methods
used require that reference be made to the general model underlying Denison’s
entire study. While an estimate of the Canadian residual cannot be attempted here
(since much more information is required), an aggregate-production-function frame-

! See Appendix B-8 for a discussion of the underlying assumptions of the Cobb-Douglas
production function.

? See Appendix B-8.

3 See Appendix Table A-16 for a summary of Denison’s sources of economic growth,
This particular “‘first’’ residual category in Denison’s work is unlike the Kendrick
residual category described earlier, in that more complete quality adjustments are already
made in labour input, mainly via the change in the educational attainment of the labour
force, In an informal discussion Denison stated his approach as follows: ‘“Let me say
just a few words about my general approach in that part of the study which is concerned
with sources of past growth. It is essentially a marginal-productivity approach, which
starts with the assumption that total output increases for two reasons — because we
increase the amount of resources that we put into production, and because we increase
productivity,

As a first approximation, one may suppose that if we increased by one per cent the
quantity of labor, capital, land entrepreneurship — that is, of all inputs, according

to whatever classification you like — output would be one per cent higher, other things
being equal. In my study I actually assume that, because of economies of scale, we

get a little more; taking the economy as a whole, a one per cent increase in all inputs
would actually yield a 1.1 per cent increase in output during the recent period in the
United States. In my estimates for the past, I just let that extra amount ride separately
as a contribution of economies of scale, rather than counting it in the contributions

of labor, capital and so on.”” Comments of Edward F. Denison, in Harris and Levensohn,
ops ity 1D 3810:
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work is also employed in this study for estimating the contribution of education to
economic growth. The general properties and limitations of this framework therefore
apply to our estimates of the contribution of education to economic growth in
Canada. However, it appears that Denison’s technique of measuring the contribution
of education to economic growth (which involves adjusting the rate of change in
labour input by the rate of change in labour quality) could be incorporated in other
aggregate-production-function formulations of growth models. Thus, Solow’s

model (1962) employing an aggregate-production-function which takes account of
improvements in the quality of the capital stock could be amended, for example,

to take account of Denison’s method of handling the improvement in the quality

of labour.! Further studies of the sources of economic growth in Canada could

use the education estimates of this study as one step in completing the Denison
approach to growth measurement, or altemative aggregate-production-function
formulations could be used as well.

In this part of the study, an attempt is made to estimate the quantitative
contribution of improved education as a factor in Canada’s economic growth over
the half century from 1911 to 1961. There are two steps involved in computing
the share of education in growth within the context of this conceptual framework.
The first is to determine the growth in average labour income per man due to im-
proved education. This is done by asking the question, ‘‘What would have been the
level of average income in, say, 1961 if the labour force were assumed to have
possessed the educational qualifications of the 1911 labour force?’’? As will be
shown, average income per man was about 30 per cent higher in 1961 than it would
have been if, other things being equal, there had been no improvement in the level
of education.?

The second step involves relating this calculated rise in labour income per
man to over-all economic growth, since labour is only one of several factors which
have contributed to growth, although it is by far the most important. The relative
importance of each factor employed in the production process may be determined
by its share in total income. On this basis, it can be shown that labour constituted
76 per cent of total inputs, or factors employed in production, the remaining 24 per
cent being made up of ‘‘property income’’ reflecting inputs of capital, including
net foreign investment, and land. Estimation of the change in total factor inputs
can be regarded as the calculation of an index number of all factor inputs, with
their shares in total income being used as weights.. In the case of Canada, these
shares are estimated to have been fairly stable over the past 50 years.* It is there-
fore implied that a 1 per cent rise in labour output, for example, would have result-
ed in a .76 per cent rise in total output (with other factor outputs unchanged).

-

See for example, Richard R, Nelson, ‘‘Aggregate Production Functions and Medium
Range Growth Projections’’, American Economic Review, Sept. 1964, pp. 587-590; and
Appendix B-8.

~»

Or alternatively, how much change in average income per man would have occurred if
the education-income differentials of 1961 were applied to the existing distribution of
education by years of schooling of the labour force in each decade 1911 through 1961°?

From Table 22, col. (5) 29.50 per cent.

P

See Appendix B-8 for a discussion of the distribution of national income to various
factors of production, and of the assumption regarding the elasticity of factor substitution,
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Historical records indicate that total output per employed person had in-
creased by 1.67 per cent per year from 1911 to 1961. Improved education of the
labour force, as will be shown, has raised average labour productivity at the rate
of 0.52 per cent per year over the same period.! Given the labour share, improved
education has thus contributed almost one quarter to the productivity growth per
employed person from 1911 to 1961.2

Similar calculations are shown in this part of the study for other time periods,
and the comparable U. S. experience is cited in the appropriate places for compar-
ison. An estimate is also made of the extent to which educational differences
affect income differences in the two countries.

EDUCATION AND INCOME

As in other countries, the evidence in Canada also points to a close relation-
ship between a person’s education and eamings. Chart 3, based on the Census of
Canada of 1961, illustrates this relationship for various age groups.

CHART 3

INCOMES BY AGE GROUP AND EDUCATION LEVEL

MALE NONFARM LABOUR FORCE, 1961
THOUSANDS
OF DOLLARS

UNIVERSITY DEGREE

SOME UNIVERSITY

6
4-5 YEARS HIGH SCHOOL
5 |-

""" 1-3 YEARS HIGH SCHOOL

——"""0-8 YEARS ELEMENTARY

FN
|

A &
L

(@]
.—V

| | | |
25-34 35-44 45-54 55-64

Source: Dominion Bureau of Statistics,
1961 Census of Canada (Catalogue 98-502, Table B-6).

! From Table 22, col. (6).

? Calculated as 100 (.52) x (.76)
1.67
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Differences in incomes eamed by persons with different levels of schooling in
1961 provide a convenient ‘‘weighting’’ system by which it is possible to combine
each educational distribution of the labour force at the past five censuses. The
average income per man in the male labour force in 1961, for example, is a weight-
ed composite of the earnings of persons with university degrees, high school
education, and elementary schooling. Applying the 1961 education-income differ-
ential weights to the educational distribution of the 1911 male labour force, a lower
over-all average income per man would be obtained, because there were proportion-
ately fewer high-income university graduates and proportionately more low income
persons with elementary-school education in that distribution. Thus this cal-
culation shows what the average income per man would have been in 1961 if no
improvements in the educational distribution had taken place since 1911. The
difference between this calculated average income and the actual average income
in 1961 can be viewed as the contribution of education to increased labour income
per man.

An attempt is made in this section to establish a suitable set of such weights
based on education-income differentials. In particular, it seeks to clarify to what
extent income differentials are due to education, and also how reasonable an ap-
proximation it is to assume constant 1961 income differentials for the period

back to 1911.

While the 1961 Census of Canada provides basic information on education-
income relationships, additional estimates were necessary to establish income by
specific years of schooling (Table 20), Given this breakdown, consideration must
be given to the extent to which differences in incomes are related to the differen-
ces in the years of schooling attained. For example, it is recognized that the
incomes of individuals are also influenced by many other factors, such as native
ability, intelligence, effort, the socio-economic status of an individual’s family,
chance, and other factors. There is, undoubtedly, some relationship between the
level of education and these other factors. Denison’s solution to this question
was to assume that only three fifths of the differences in income were due to
differences in education. This procedure is also followed in the Canadian calcu-
lations in this study.

Table 20 shows the estimates of the average income per person of the male
labour force 25-64 years of age by years of schooling; it also shows the average
income for persons with different years of schooling, expressed as a percentage
of the average income earned by persons with eight years of schooling. The data
in Table 20 are based on the nonfarm labour force, since the 1961 Census of
Canada did not collect income data for the farm labour force. As noted further in
Appendix B-7 it was assumed that the income-education differentials which pre-
vailed for the 1961 nonfarm male labour force also applied to the total male labour
force.?

1 An effort was made to supplement the above nonfarm data with information from a sample
survey of farm income by years of schooling and age groups conducted by the Dominion
Bureau of Statistics in the late 1950’s, Unfortunately, results from this survey could not
be used here since a large part of the incomes reported for the farm population appear to
have been earned in nonfarm occupations. The accuracy of possible future studies in this

area would be considerably increased if the next Canadian Census of 1971 included an
income-education sample by age groups for the whole labour force.
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Additional estimates of incomes received by male members of the labour
force for certain years of schooling not originally provided for in the Census were
necessary in order to construct percentage differentials of income by years of
schooling relative to incomes of persons with eight years of schooling. Appendix
B-7 provides the methods used for estimating the incomes for the years of
schooling shown in Table 20, The income estimate for males 25-64 years of age
with eight years of schooling was the most important of the income estimates,
since it provides the base for the percentage eamings differentials of all others.
Fortunately, further 1961 Census data reporting the earnings by age and by some-
what more detailed years of schooling for wage and salary eamers only was avail-
able. An upward adjustment for the omission of owner income permitted an esti-
mate of incomes in the labour force with 0-4 years of education, 5-7 years of
education and grade eight education (see Appendix B-7). If grade eight income
would have been estimated as lower than it appears in Table 20, the whole range
of differentials above grade eight, and the imputed productivity of further years
of schooling, would be greater, The opposite would hold if grade eight income
were to have been estimated as higher than shown in Table 20.

As noted eatlier, the income-education differential should not be attributed
entirely to differences in education. For example, although the average income
for members of the male labour force with university degrees was $9,576 and the
percentage earnings differential, relative to those with grade wight equal to 100,
was 241, this differential should not be taken to imply that the additional income
above grade eight was entirely due to additional years of schooling. Other factors,
suggested above, were also involved. Denison chose ““to make the explicit
assumption that three-fifths of the reported income differences represent differences
in income from wortk due to differences in education as distinguished from
associated characteristics.’’! The earnings differentials associated with education
on three-fifths assumption are shown for Canada in Table 20. Denison’s calcula-
tions of these differentials for the United States are shown in Appendix Table
A-14,

More recently (after the publication of his Sources of Economic Growth),
Denison has shown that considerable empirical support exists for this assumption
on the basis of information provided by a survey of the income history of a sample
of Illinois, Minnesota and Rochester males of various class standings graduating
from high school and proceeding through college to employment.? This survey
estimated the determinants of income differentials between the college-trained and
high-school graduates although the direct evidence of this survey covered only in-
come differentials attributable to university education. One finding, for example,
was ‘‘the clear implication that among high-school graduates without college train-
ing, ability as measured by high-school class standing has little effect on salary.
At least this is true of the upper three fifths in class standing, the group from
which nearly all the college educated are drawn.’?

! Edward F. Denison, The Sources of Economic Growth, p. 69.

2 Dael Wolfle and Joseph G. Smith, ‘“The Occupational Value of Education for Superior
High-School Graduates?’, Journal of Higher Education, April 1956.

* See Edward F. Denison, ‘‘Appendix to Edward F. Denison’s Reply’’, The Residual
Factor and Economic Growth, OECD, Paris, 1964, p. 92.
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The completion of four and five years of high school was associated, using
this assumption, with an earnings differential of 23 and 29 per cent above incomes
of grade eight graduates, while males with only one to three years of high school
had earnings about 8.5 per cent higher than males with grade eight. The attainment
of a university degree in Canada is estimated to raise the earnings differential 85
per cent above grade eight, 51 per cent above the four-years-of-high-school level,
and 36 per cent over the some-university level. A university degree in Canada
results, apparently, in higher earnings relative both to males with grade eight
education and to males with some university training, than in the United States.

In the United States the attainment of a university degree raised the earnings dif-
rential 81 per cent above grade eight and 30 per cent above some university. The
differences between Canadian and U.S. estimates may reflect the relatively greater
scarcity in Canadian labour markets of individuals who have acquired university
degrees.

For purposes of the calculation made in the subsequent sections of this study,
it was assumed that constant percentage earnings differentials associated with
education prevailed over the period 1911-61 in Canada. Denison regarded his use
of the constant-differential assumption as defensible on the grounds that the
little evidence available seemed to indicate that in the United States ‘‘demand
for labor has shifted toward a requirement for more education at about the same
rate as the labor supply has become better educated.’’?

EDUCATION AND GROWTH
Changes in Income Due to Increased Years of Schooling

Average income per man in the male labour force 25-64 years of age rose some
12 per cent due to improved education over the 50 years. The change in average
income, as recorded in Table 21, is determined by the change in the proportion of
persons with various levels of education in the labour force and the use of con-
stant 1961 education-income differentials over the 50—year period; it should not be
confused, for example, with a series showing changes in real income per person
over the same period. The data in Table 21 can also be interpreted to mean, for
example, that the average income per man in the labour force was 12 per cent
higher in 1961 than it would have been if the labour force had possessed the same
years of schooling as the 1911 labour force,

! Edward F. Denison, The Sources of Economic Growth, p. 70. The assumption affects
the calculation of the contribution of education to economic growth in the folllowing
manner: ““The procedure assumes that percentage earings differentials (measured
before taxes) associated with education have not changed in the period covered. If they
have increased my procedure would overstate the contribution of education to past
growth while if they have decreased it would understate the contribution of education,
What little evidence is available suggests that there may have been some small
increase in percentage differentials since 1939 but perhaps not in the longer run.
Evidently demand for labor has shifted toward a requirement for more education at about
the same rate as the labor supply has become better educated. Most of the evidence
is given by Herman P, Miller in ‘Annual and Lifetime Income in Relation to Education:
1939-1959,’ American Economic Review, December 1960, pp. 962-985.’
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The change in average income per male member of the labour force was deriv-
ed for each decade in Table 21 on the above-mentioned assumptions that the income-
education differentials which applied in 1961 also applied in the earlier decennial
years back to 1911, and that three fifths of the 1961 income differentials are attrib-
_utable to differences in years of education, Income differentials so defined were
then applied to the educational distributions of the labour force at the various
census dates (see Appendix Table A-15). As discussed above, this operation is
analogous to assigning ‘‘base-period weights’’ (based on 1961 income differences)
to the changing educational structure of the labour force over the past five decades
(see Appendix B-7 for an outline of the calculations).

TABLE 21
Rise in Mean Income Per Man Due to Increases in

Years of Schooling, 1911 -61

(1911 = 100)
1911 100.0
1921 102.2
1931 103.8
1941 106.5
1951 109.5
1961 112.0

Source: Calculated from data in Appendix Table A-15.

The effects of longer education per man are compared in Table 22 with the
estimates made by Denison for the United States. Col. (1) of this table shows the
percentage changes from decade to decade in income per male member of the labour
force, considering only changes in the years of education.

The percentage changes in income per man, considering only years of educa-
tion, were higher for the United States in every decade, although the percentage
changes were fairly close for both countries in the decade 1911-21. The decade of
the 1920’s in Canada had the least change in income attributable to changes in
years of schooling of any of the five decades.

Percentage changes by decades in mean years of schooling in Canada and
the United States are shown in col, (2) of Table 22. While the percentage changes
in col. (1) and (2) move in the same direction, they do not move in an identical
manner, The variations are due to the fact that the income-education differentials
between different years of schooling are larger for certain years of schooling than
for others (see Table 20). In addition, the influence of higher years of education
has a greater weight in the calculation for col. (2) than have higher income differ-
entials in the calculations for col. (1). The change in average years of schooling
was higher in the United States in each decade, with the 1920’s again having the
lowest change for any decade in Canada.
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TABLE 22

Calculation of the Effect of Longer Education on
Labour Earnings Per Man
Conada and United States, 191161

Annual

Per Cent Rate of

Change Change

(per cent)

(¢Y) (2) 3) ) C)) 6)
Average
Labour A number of Average Labour Labour
verage . .

income per S days of total income per income per

man consid- af yEs school number of man based man based

ering only of school attended days of on total on total

years of attEmred per year school days of days of

education  — of school attended education education

completed

Period! Can, U.S. Can, U.S. Can. U.S. Can, U.S. Can. U.S. Can. U.S.
1911-21 2,17 2.7 6.97 9.0 10.5 6.7 18.18 16.3 s5.66 4.9 .56 .48
1921-31 1.62 3.3 5.24 8.9 7.8 8.8 13.41 18.4 4,16 6.9 .41 .67
1931-41 2,59 4.1 7.94 10,2 8.8 10.8 17.43 22.0 5,70 8.8 .56 .85
1941-51 2,81 4.4 7.48 10.4 8.8 10.9 16,96 22.4 6,37 104 .62 1.00
1951-61 2.27 4.7 6.15 9.8 6.1 9.3 12.59 20.0 4.65 10.3 .45 .99
1911-31  3.83 6.1 12.58 18.6 19.05 16.1 34.03 37.8 10.06 12.1 .48 S1.
1931-61  7.87 14.2 23.15 33.6 25.60 34.2 54.68 79.3 17.66 32.6 .54 .94
1911-61 11.99 21.2 38.64 58.5 49.50 55.8 107.27 147.0 29,50 48.6 .52 .79

3 1910~20, etc., for the United States.

Source: The Canadian data are calculated from Table 5, and Appendix Tables A-4, A-10, A-11, and
A-15, The U,S, data are based on Edward F, Denison, op. cit. (Table 9, p. 72).

Over the period 1911-61, income per man, considering only years of schooling,
increased almost twice as much in the United States (21.2 per cent) as in Canada
(12 per cent). The percentage change in average years of schooling in the same
period was 58.5 per cent in the United States and 38.6 per cent in Canada — the
Canadian achievement being two thirds of the U.S. achievement. The comparisons
of percentage changes in col. (1) and (2) for 1951-61 are of particular interest since
the contribution to economic growth through improved education reached its highest
percentage change in that decade.

Improved Daily School Attendance

The very large changes in the days of school attended over the 50-year
period in both Canada and the United States were discussed in Chapter 2. Denison
made the important assumption that ‘‘it is reasonable to suppose that increasing
the number of days spent in school per year raises a man’s contribution to produc-
tion just as much as will an equal percentage increase in the number of years spent
in school.’’* While this assumption has raised a certain amount of controversy

! Edward F. Denison, The Sources of Economic Growth, p. 71,
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among economists,! empirical evidence has not yet been accumulated to provide an
appropriate test of the effects of days of schooling on labour productivity. It

could be persuasively argued that increases in daily school attendance have an
influence on productivity, but that gains in productivity are not likely to be
proportional to increases in the days of school attended after a certain daily
attendance per school year has been attained. At what point this may occur is
difficult to judge, however.? Denison’s assumption is accepted in this study, since
changes in days of schooling appear to be far too important to be neglected. The
increase in the days of school attended serves as an important method of making

a quantity adjustment to the increase in the years of schooling attained by the
labour force. In addition, no allowance has been made in this study for past
improvements in the educational preparation of public school teachers, ot the
advances in the quality of the academic curriculum that have occurred in a number
of areas, particularly in mathematics and the sciences.

Col. (3) of Table 22 indicates the percentage change by decade in the average
number of days attended per completed school year in Canada and the United
States. The percentage changes for Canada and for the United States are quite
close during the whole period 1911-61, at 50 and 56 per cent respectively.
Progress appears to have been made in lengthening the number of days of school
attended at an eatlier date in Canada than in the United States.

1 See, for example, Moses Abramovitz, op. cit,, p. 770; and Edward F, Denison’s reply
in ““Measuring the Contribution of Education to Economic Growth’’, The Residual
Factor and Economic Growth, OECD (Paris, 1964), p. 31.

2 The estimates of this study show that in Canada the labour force stock possessed an
average of 105 days of school attended per person per school year achieved in 1911, and
by 1961 the labour force stock possessed an average of 157 days of school attended per
person per school year achieved., As Denison has argued, the rural-urban shift was a
powerful historical influence in raising the days of school attended.

The most recent new additions to the labour force by 1961 had approximately 185 days
of school attended per person for each year of elementary and secondary school attended.
Further increases in the proportion of days attended, therefore, cannot be very large,
given the present provincial standards of around 200 days in the school year. A portion
of the influence on labour productivity resulting from more recent increases in the days
of school attended will continue to operate for some decaded into the future, however,
since given the days of school attended as of 1961, the average days of school attended
per person per school year achieved will eventually rise to around 185 days per year for
the whole labour force stock.

There is support for even longer prescribed school days in at least one province. In
the report of the British Columbia Royal Commission on Education, 1960, there was
a strong conviction expressed that more days of schooling were desirable, although the
basis of their reasoning was not indicated. ¢‘It will be seen that a number of prescribed
school-days for the 1959-1960 ‘school year’ is 190, while the number for the 1960
‘calendar year’ is 193. A survey conducted by the Research Staff of the British Columbia
School Trustees’ Association revealed that the number of prescribed school-days in
British Columbia was less than for any other province in Canada with the exception of
Newfoundland, The Commission has found no valid reason why this should be so,”” The
Commission recommended that ‘“‘the school-year be lengthened to a minimum of 200
days’’,



Col. (4) shows the percentage change in the total number of days of school
attended per man (product of indexes of yeats of school attended and number of
days of school attended per year). The percentage change in total days of school
attended per man rose 107 per cent in Canada and 147 per cent in the United States
over the past 50 years.

Col. (5) shows the full contribution of the combined increase in years and
days of schooling to labour income per worker.! The decade percentage changes in
this column constitute the first part of the calculation of the contribution of
education to growth. These data show, for example, that income per man in 1961
was 4.7 per cent higher than it would have been in the absence of any improvements
in the level of education in the labour force since 1951. In contrast, the comparable
figure for the United States is 10.3 per cent. Over the whole 50-year period, income
per man, based on the increase in total days of education, tose by 29,5 per cent in
Canada and 48.6 per cent in the United States. Within the first 20 years of this
period, income per man rose by 10.1 per cent in Canada and 12.1 per cent in the
United States due to this factor, but in the more recent 30-year period, the
increases were 17.7 per cent in Canada compared with 32.6 per cent in the United
States. We may conclude that the contribution of education to increasing the
productivity of the U.S. labour force was almost double the Canadian record in the
last 30 years.

Col. (6) translates col. (5) into annual average rates of percentage change
in labour output per member of the labour force based on the change in years and
days of education in Canada and the United States. Two points stand out in the
Canadian record: the 1920’s experienced the lowest annual rate of change in
labour output, and the annual rate of change in labour output per man in the 1950’s
of .45 per cent was less than half the U.S. rate of .99 per cent.

The Effect on the Growth Rate

The portion of the rise in labour productivity, which was due to improve-
ments in the education of the labour force, may now be related to the rise in total
productivity. Total labour income comprises the costs paid to acquire all labour
inputs (including wages and salaries, and an allowance for the work of the owners
of unincorporated farm and nonfarm businesses). These costs constitute a certain
share of net national income at ‘‘factor cost’’, which is the sum of all factor
incomes. This sum is also equivalent to net national product at factor cost, or
put in another way, to the total net output of a country. It follows from this that
the difference in growth rates over time between total output and employment
refers to total productivity growth per man. Similarly, the growth difference
between total labour income (which constitutes a large portion of total output)
and employment refers to labour output growth per man, or labour productivity

! Col. (5) is computed by multiplying ‘... the percentage increase in labor earnings per
man ascribed to increases in the number of years spent in school (col. (1) ...) by the
ratio of the percentage increase in the average total number of days spent in school
(col (4) ) to that in the average number of years spent in school (col (2) ) to obtain
the full contribution of the increase in the amount of education to labor output per
worker...”’, Edward F. Denison, op. cit. (p. 71).
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growth per man. If labour productivity, defined in this manner, increases over
time, total productivity also rises, but only to the extent of the labour share in
total output.

Total output per employed person, or total productivity per man, is estimated
to have risen at a compound rate of 1.67 per cent per annum in Canada from
1911-61.* It was further calculated that the labour share in net national output
amounted to some 76 per cent in the years for which comparisons are made.?
According to Table 22, labour productivity (income) rose by 0.52 per cent per year
over this period as a result of improved education. Consequently, total produc-
tivity per man rose by 0.40 per cent per annum as a result of improved education
(76 per cent of 0.52). Educational improvements thus accounted for almost one
quarter of the rise in productivity per employed person from 1911-61.3

To avoid distortions in the rate of economic growth caused by business
cycles, Denison selected two high-employment years for a similar comparison in
the United States, These years were 1929 and 1957. According to Denison’s
findings, improvements in education contributed 42 per cent to productivity per
employed person in the United States.* A calculation for Canada, covering the
same period (1929-57), showed that the comparable figure amounted only to some
20 per cent of the productivity growth per employed person, or less than half the
U.S. figure.®

The calculation of the contribution of education to the growth rate of total
national income involves a method similar to that used in the above discussion
of the contribution of education to the growth in output per employed person.
Improvements in the quality of labour input are considered equivalent to an
increase in the quantity of labour input and the rate of growth in real national
income in Canada for the periods 1911-61 and 1929-57 are again approximated
by the rate of growth in GNP.s

1 This is based on real GNP, the sources for which are given in Appendix Table A-1.
The rate of increase of this aggregate is estimated to have been parallel to the growth
rate of real net national product, on the assumption that capital consumption allowances
and indirect taxes less subsidies have been approximately of equal proportionate
importance, Employment is based on Urquhart and Buckley, Historical Statistics for
Canada (Series C47-55); and Dominion Bureau of Statistics, 1961 Census of Canada
(Catalogue No. 94-501, Table 1). The 1911 employment figure was obtained by a down-
ward adjustment of the *‘gainfully employed’’ figure (1911 Census) by the ratio of ‘‘gain-
fully employed’’ (1921 Census) to ““persons in the labour force with jobs (1921 labour
force, Historical Statistics).

t See Appendix B-8 for a more detailed discussion of this calculation.

% 0.40 as a per cent of 1.67. See Appendix B-7 for a discussion of a possible bias in the
calculation.

4 Edward F. Denison, op. cit,, p. 73.

S The underlying Canadian figures for 1929-57 are: average annual rate of growth in
productivity per employed person 2.0 per cent; average annual rate of growth in labour
income per man based on total days of education, 0.53 per cent for the period 1929-57
rather than .54 per cent for the period 1931-61 shown in col. (6), Table 22; labour
coefficient, 0.76.

See footnote above.
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Over the longer period 1911-61, the contribution of education is estimated
as accounting for 12 per cent of the growth in national income, while in the
period 1929-57 the contribution of education to the growth in national income was
estimated as 11.4 per cent.! In the United States, the contribution of education
to the growth of national income over the 1929-57 period was estimated by
Denison as 23 per cent,? approximately double the Canadian figure,

CHART 4
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Source: Appendix Table A-1.

EDUCATION AND CANADA-U.S. INCOME DIFFERENTIALS

It was noted in Chapter 1 that while it is well known that Canada ranks
very high among the nations of the world in per capita income, it is less well
known that per capita income in Canada has remained persistently about one

! The underlying figures for 1911-61 are: average annual rate of growth in national
income (actually GNP), 3.3 per cent;, average annual rate of growth in labour income
based on total days of schooling, .52 per cent; labour coefficient, .76. For 1929-57,
average annual rate of growth in national income (actually GNP), 3.52 per cent,
average annual rate of growth in labour income based on total days of schooling,
.53 per cent; labour coefficient, .76.

? Edward F. Denison, op. cit., p. 73.
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quarter below that of the United States since the turn of the century.! Chart 4
compares real Gross National Product per capita between Canada and the United
States over the period 1902-62, while Table 23 indicates real Gross National
Product per capita for selected years in Canada and the United States,

TABLE 23
Real Gross National Product Per Capita, Selected Years 1910-62,
Canada and United States
(1964 dollars)

Canada as
Years Canada United States Per Cent of

United States

1910 s viveiiee e ees 1,047 1,421 73.7
O S 5 5600 0060 8 ookl 1,105 1,464 75.5
129 00000000 0000a0000 ak 1,271 1,682 756
IR Bl 0 060 0000 00T 0 1,338 1,820 71335
2 R 1,886 25351 73.9
19S50 sramsye srerersrerersrenererers 1,617 2515572 75.1
LGS 6o B o8 seponeponeprsmoRorons 2,149 2,879 74.6
1 52 S oIt D o I Do R 2,276 3,082 73.8

Source: Appendix Table A-1,

A fundamental reason for the persistent differences in real per capita
income between Canada and the United States can be attributed to differences in
the quantity and quality of inputs, and the efficiency with which they are used in
the Canadian economy. Differences in the relative quality of labour inputs is
the focus of this study, but it is important to note that differences in the relative
quantity of inputs compared with the United States, reflecting significant
differences in the population structure and labour force characteristics of Canada,
reduce the proportionate quantity of labour inputs in production. As a consequence,
when a comparison is made between Canada and the United States on the basis
of incomes per member of the labour force, the 25 per cent gap is reduced to
almost 20 per cent as of 1961.? Under certain conditions, the higher the proportion
of income-earners in the total population, the higher will be the average real
income of its people. In recent years Canada, relative to the United States, has
had a lower percentage of its population in the labour force, as well as a lower
percentage of employment in relation to total population. The relatively larger
size of the population under working age and the smaller labour force participa-
tion rates for women are the main explanations.?®

! Increases in real income per capita in the period after the Second World War in Canada
and in the United States have been well below those achieved in Western Europe
(see Economic Council of Canada, First Annual Review: Economic Goals for Canada to
1970, Ottawa, Queen’s Printer, 1964, Chart 6).

2 Economic Council of Canada, Second Annual Review: Towards Sustained and Balanced
Economic Growth, Queen’s Printer, Ottawa, 1965, p. 58.

3 For a more complete discussion of the sources stemming from relative differences in the
quantity of labour inputs that assist in explaining the differences in Canadian and U.S.
per capita incomes, see ibid., pp. 57-58.
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If the gap in real income per member of the labour force between Canada and
the United States is taken as 20 per cent in 1961, then the estimates made in this
study concerning the relative differences in the educational attainment or quality
of the labour force in the two countries indicate that the quality difference is a
source of about a third of the 20 per cent difference. The basis for the calculation
is a set of ‘‘weights’’ derived from Canadian education-income differentials
(Table 20), and the petcentage distributions of the Canadian and U.S. male labour
forces by level of schooling (Table 10). The average income pet member of the
Canadian labour force was recalculated by assuming that it had the same level
of education as the U.S. labour force, and this reweighted income was then com-
pared with the actual income. The reverse procedure of using U.S. education-income
differentials was also performed. According to these calculations, Canadian
average income would be from 7 to 8 per cent higher, other things being equal,
if the Canadian labour force had attained the educational levels prevailing in
the United States. The argument is predicated on the finding that there is a close
relationship between income and level of education, and that differences in
incomes are related to differences in the level of schooling, at least to a large
extent (the working assumption used here, as above in the calculations of the
contribution of education to long-term growth, is that three fifths of income
differences are due to differences in schooling).

It would be interesting to pursue the implication of this point-in-time com-
parison in a historical context. For example, it was shown that Canadian income
per man has been consistently lower than U.S. income for the past 50 years, and
that the gap has remained about the same. On the other hand, starting from approx-
imately the same average level of education at about 1911, the United States
has experienced a much more rapid improvement in education than Canada since
then. Some questions which arise are:

What explains the income differential between the two countries in 1911 when both
had approximately the same educational attainments?

What explains the fact that, despite the more rapid educational improvements
in the United States over the past five decades, the income differential has persisted
at about the same level, rather than having widened even further?

To answer these questions adequately, considerably more historical and
contemporary research is necessary. The initial gap in real per capita income in
the early 1900’s between the two countries could have been due to a wide variety
of causes, Among these may well have been a number of factors relating to the
later development of industrialization in Canada, implying that in this earlier
period Canada had relative disadvantages associated with relatively lower capital
intensity (despite very large capital inflows), a smaller stock of applied industrial
technology,! a relatively much larger agricultural sector, a relatively less efficient
domestic market mechanism in the allocation of resources, and relatively less
entrepreneurship and management skill, Relative disadvantages as regards econo-
mies of scale associated with localization, specialization, and size of markets

! The rapid transmission of new industrial techniques and processes from the United
States to Canada at the close of the nineteenth century is suggested by evidence from
numerous archival records of Canadian business firms, so that there may have been a
fall in the ‘‘lag’’ in the application of knowledge in Canada in the early 1900’s.
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for industry may also have been very important, perhaps partly reflecting the
possibility that the Canadian tariff may have had a more significant influence
on the level of real income in Canada than the U.S. tariffs had in the United
States.

Such factors as the above may have retained their important influence over
time, but over the 50-year period it has been shown that the difference in real per
capita incomes between Canada and the United States has been fairly constant.
Since the gap in the educational quality of the Canadian labour force has been
growing relative to the United States, other factors working to the advantage of
Canada have obviously tended to prevent the further widening of the initial gap.
These favourable factors appear at least in more recent years to be associated
with the relatively higher rates of increase in Canadian capital intensity, a
relative growth in inputs of natural resources!, and relatively larger industry
shifts, especially out of agriculture.

ADDITIONAL BENEFITS

Benefits of education accruing to individuals other than the measured income
benefits also need to be recognized. Further years of schooling provide what has
been termed a ‘‘financial option’’ return, or the value of the opportunity to obtain
still further education. Two other benefits that appear to be important are non-
monetary ‘‘opportunity options’’ involving wider individual employment choices
which education permits, and opportunities for ‘‘ ‘hedging’ against the vicissitudes
of technological change’’.?

In addition, the estimates made in this part of the study of the contribution
of education to economic growth have not been concerned with certain ‘‘external
benefits’’ from education which, while they appear in a ‘‘broad amorphous form’’,
may be of great significance for the whole economy even though a particular com-
munity may not be able to recognize them. External benefits of education may
take the form of the contribution that higher levels of literacy make to the efficient
functioning of the market mechanism through communication, information, and
mobility of factors. A supply of skilled workers in the labour market may also
contribute external benefits to employers. Of some significance would be the
influence of the educational attainment of parents on the values and aspirations
of their children, Other types of external benefits have been mentioned in the
literature. Weisbrod, for example, defines the wider benefits from education as:

...anything that pushes outward the utility possibility function for the society,
Included would be (1) anything which increases production possibilities, such as
increased labor productivity; (2) anything which reduces the need to incur costs
such as for law enforcement, thereby releasing resources for alternative uses;
and (3) anything which increases welfare possibilities directly, such as the
development of public-spiritedness or social consciousness of one’s neighbor.?

! See Economic Council of Canada, Second Annual Review: Towards Sustained and
Balanced Economic Growth, Queen’s Printer, Ottawa, 1965, pp. 59-61 and pp. 63-67.

? See Burton A, Weisbrod, External Benefits of Public Education, Princeton, Princeton
University, 1964, p. 17.

3 Ibid, p- 17.
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The external effects of education which could be encompassed in the above
definition of benefits are obviously extremely wide-ranging, and probably subject
only to limited quantitative measurement. [t can usually be agreed, however, that
given the value systems operating in a democratic society, an informed elec-
torate and a labour force with a real opportunity of vertical mobility are important
external benefits of education. To the extent that decision-makers at various
levels of public authority fail to recognize the existence of certain external bene-
fits associated with education, there could be a misallocation of resources in the
economy, for social benefits (including external benefits) may exceed the direct
benefits which decision-makers compare with education costs.

Finally, no attempt has been made in this study to consider the effect on
productivity in the labour force from such other improvements in the educational
system as increased quality of instruction, increasing rationalization of education-
al capital facilities, improved organization, changing academic curricula, speciali-
zation, and many other factors. To take these improvements into account as well
would probably show education to be an even more important source of economic
growth than the calculations in this study have shown.
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CHAPTER 4

CONCLUSIONS

Canada appears to have made spectacular gains in education in the latter part
of the nineteenth century through to the First World War, In this period, literacy
and elementary education for all citizens was strongly promoted.! But the record
of Canadian educational achievement seems to taper off by 1920, It appears as
though the democratic spirit which had promoted universal elementary education in
Canada failed to operate to the same extent in secondary education efforts, and
education beyond the elementary school continued to be more the prerogative of an
elite. The high schools were excellent, but their output was small. With a limited
production of high school students, university education was even less available
to large numbers who were potential university students.

Thus, despite the fact that there has been a significant long-term rise in the
educational attainments of the labour force, the extent of this rise has been
considerably below that for the United States since the First World War. This has
resulted in the emergence of a widening educational gap between the two countries,
as was shown on the basis of various measures of educational attainment for the
period 1911-61. For example, by the beginning of the 1960’s, the median year of
schooling of the Canadian male labour force was about two years below that of the
U.S. male labour force, at least for the age group 25-64 which constitutes the bulk of
the existing labour force. This appears to reflect, in particular, the widening of
the gap at the secondary and university level, In relation to the United States,
Canada began to lose ground in its efforts to prepare high school students in the
inter-war years, and university students in both the inter-war and the post-war
years,

The apparent renewed vigour in Canadian educational efforts in recent years,
combined with the relatively larger influx of better-educated young persons into
the labour force, may have checked the past tendency for the educational gap to
become wider between the two countries. In fact, some narrowing of this gap is
likely on the basis of these relatively favourable factors. However, it was demon-
strated that this is a slow process. Even under very favourable assumptions, it
would require many years to eliminate the differences in the average levels of
education between Canada and the United States.

Accumulating evidence and analysis point more and more to education as a
pervasive and basic element contributing to the real earnings potential of people,
and therefore also of a whole economy or society., Past improvements in education
have raised this potential considerably by increasing the quality and skills of the

!The later nineteenth century record of educational achievement in Ontario is especially
noteworthy, for it seems that in that province a vigorous and dedicated provincial depart-
ment of education established the standard for Canada. Ontario’s Department of Education
annual reports in the 1870's through the 1890's display a remarkable knowledge of the
progress of public education in the more recently established American states south of the

Great Lakes, and show a firm desire to stay abreast of North American educational develop-
ments,



labour force. Estimates have shown that better education appears to have raised
labour earnings per man by about 30 per cent from 1911-61 in Canada, and that this
has contributed almost one quarter to the rise in output growth per employed person.
However, this represents merely about one half of the comparable achievement in
the United States, reflecting the widening gap in the average level of schooling in
terms of economic growth. It was also estimated that about one third of the income
difference per man, prevailing in the two countries at the beginning of the 1960’s,
appears to have been the result of lower Canadian educational attainments. The
major policy implication is that increasing efforts in the area of education are a
prerequisite not only for the maintenance or acceleration of productivity growth in
Canada, but also for the narrowing of the existing differences in the absolute level
of productivity, and therefore the living standard, between Canada and the United
States.

Although education is a major factor responsible for differences in living
standards in the two countries, it is of course not the only one. The gap in current
relative productivity levels is the net result of a number of interacting influences,
favourable as well as unfavourable. The progress of educational attainment in
Canada from 1911-61 appears to have been such that, in the absence of certain
influences favourable to Canada, per capita income differences would be even
wider today than they actually are. Among the factors preventing even greater
disparity in living standards between the two countries were faster growth of capital
intensity in Canada, and a relatively heavier use of natural resources. In addition,
Canada appears to have benefited from relatively more pronounced inter-industry
shifts.?

While education appears to have been an important factor holding back
Canadian growth in relation to U,S, growth, it was of course not the only factor
involved. For example, Canada appears to have been less able to benefit to the
same extent from the economies of larger scale, due to its smaller market size.
Restrictive tariff policies and protection of inefficient firms and industries may
have been, and may continue to be, important obstacles in the attainment of
potential benefits from large-scale production. Other unfavourable factors, associa-
ted indirectly with education, may have been relatively slower development and
adoption of industrial and technical knowledge, and quality of management.?

This study has emphasized mainly the role of education as a factor influen-
cing the quality of the labour force, and as a significant source of past and future
productivity growth. A number of other recent studies® in Canada and the United

For a fuller discussion of the role of capital, natural resources and industry shifts see
Economic Council of Canada, Second Annual Review: Towards Sustained and Balanced
Economic Growth, Queen’s Printer, Ottawa, 1965, pp. 59-61 and pp. 63-67.

2This important aspect of Canada-U.S. productivity differentials is analyzed by Bruce W.
Wilkinson, Studies in the Economics of Education, Occasional Paper No. 4,
Department of Labour, Ottawa, Queen’s Printer, 1966. Wilkinson found, for example,
that on the basis of educational requirements for occupations studied by the U.S. De-
partment of Labor, male owners and managers had, according to the 1961 Census of
Canada, deficiencies relative to the United States amounting to some four years in e-
ducation attainment — the lowest educational performance of the 13 major occupatio-
nal groups studied.

3See J.R. Podoluk, Earnings and Education, Dominion Bureau of Statistics, December 1965;
Gary S. Becker, Human Capital, National Bureau of Economic Research, New York, 1964;
W. Lee Hansen, ‘*Total and Private Rates of Return to Investment in Schooling’’, Journal
of Political Economy, April 1963,
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States have analyzed an additional aspect of education which is of great impor-
tance in the formulation of policies relating to the allocation of expenditures among
alternative possibilities, These studies have compared the ‘‘rates of return’’ from
an increased amount of investment on education with rates of return from investment
on other types of assets (for example, physical capital goods), and indicated that
expenditures on education, viewed as investment in human capital, represent a
““profitable’ allocation of a country’s resources.

The profitability of investing in higher education is estimated by measuring
the additional income associated with a higher level of schooling, such as a
university education, compared with the additional expenses involved in obtaining
such schooling. The social rate of return on a university education was estimated
at between 8 and 11 per cent per annum in the United States,! falling within the
range of rates of return on business capital. The additional income benefits were
based on before-tax income differentials adjusted downward to allow for the fact
that education is not the only factor which raises a person’s earnings potential.
The associated costs in this calculation included the sum of the university
student’s private expenses (also forgone earnings), and other university costs,
borne by governments and others, such as current educational expenditures,
capital consumption, forgone earnings from employed capital, and property taxes
that would have been levied if schools were not exempt.

Private returns to educational investment, i.e. extra benefits accruing to an
individual as a consequence of obtaining additional schooling, were established
in the United States to be somewhat higher than social rates of return, and
exceeded 12 per cent per annum in the case of a university education.? The costs
to an individual include his current expenses and his forgone earnings while attend-
ing university, and the extra benefits are based on the after-tax income in excess
of the income of a person with only high school education. Again, this income
differential was reduced to remove possible effects on higher income due to factors
other than education. The private rate of return also appears to compare favourably
with rates of return from other types of assets.

Calculations for Canada have shown that private returns on the human invest-
ment in high school and university education are in the range of 15 to 20 per cent
per year, with slightly higher rates for an investment in a university education than
in a high school education.® Adjustments in such calculations, to make them more
comparable with U. S. measures of similar private rates of return (assuming that
U.S. experience can serve as a reasonably reliable guide in such adjustments)
would probably not invalidate the conclusion that these Canadian rates of return
to education compare favourably, not only with those on alternative returns typi-
cally accruing from total capital investment in physical and financial assets, but
also with the similar U.S. rates of return to education.* Further research is needed

!Gary S. Becker, op. cit., p. 121.
2Gary S. Becker, op. cit., p. 114,
3J. R. Podoluk, op. cit., p. 61.

‘Among such adjustments would be those aimed at removing the effects of factors other than
education in the determination of additional earnings and the adjustment of incomes from
a before-tax to an after-tax basis.

63



to clarify such comparisons of Canadian and U.S. rates of return -- both for private
and social rates of return to education.

Such calculations of rates of return should be considered minimum estimates
for a number of reasons. In the above calculations, all costs of education are treat»
ed as investments; if some part of these costs were to be treated as consumption
rather than investment, the rates of return would be higher. It has also been argued
that the above calculations are based on lifetime earnings derived from cross-
section data and therefore fail to take future growth into account.! Further, such
calculations do not reflect the indirect impact of higher education on such other
growth factors as the development of improved research and technology, better
organization for production, and the general advance of knowledge. The implications
of the research done in the area of education up to now appear to be not only that
education is a significant factor in raising productivity and living standards, but
also that a relative increase in expenditures on education would contribute to an
efficient allocation of resources.

1See Herman P. Miller, ““Lifetime Income and Economic Growth'’, The American Economic
Review, September 1965, The author shows that estimates based on cross-section data
differ from those based on age cohort data. *“Census data show that the differences in real
income for a given age cohort in two successive decennial censuses (e.g., men 25 to 34
years old in 1950 and 35 to 44 years old in 1960) are far greater than those obtained for
men in the same age groups at a given point in time. The main reason for the difference
is that the income measures obtained ten years apart reflect economic growth which is
entirely excluded from the cross-section surveys. The use of income averages by age
based on the cross-section surveys therefore produces lower values than would be ob-
tained by the use of averages based on successive censuses, Moreover, the impact of
growth appears to be greater for young men than for those past the prime working years.
This fact suggests an additional source of downward bias in the currently available
estimates, since the discounting procedures used to convert estimated lifetime income to
present values attach greater weight to incomes expected early in life than to those
expected later on.”’ (p. 834)
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APPENDIX TABLE A-1

Real Gross National Product Per Capita,
Canada and United States, 1902-62' Five-Year Moving Averages, 1964 Dol!ars

3 Canada as . Canada as

Year g?ﬁtzg Canada Peré)esnt of Year gtzltt:;i Canada Per Cent of

4S. U.S.
1902 1,244 966 . 1920 1,464 1,105 75.5
1903 1,289 998 77.4 1921 1,475 1,099 74.5
1904 1,332 1,024 76.9 1922 1,484 1,073 7288
1905 1,365 1,011 74.1 1923 13537 14 0F7. 70.1
1906 1,383 1,003 7245 1924 1,633 1,124 68.8
1907 1,411 1,012 71.7 1925 1,687 1,168 69.2
1908 1,417 1,011 71.3 1926 1,710 1;2)88; 748189
1909 1,413 1,012 71.6 1927 1,756 15275 72.6
1910 1,421 1,047 U U 1928 1,740 1,238 74.3
1911 1,437 1,077 74.9 1929 1,682 1,271 75.6
1912 1,432 1,066 74.4 1930 1,584 1,208 76.3
1913 1,420 1,067 7/55 3 1931 1,482 1,113 75.1
1914 1,423 1,079 75.8 1932 1,383 1,041 75.3
1915 1,411 1,097 Wl 1933 1,349 998 74.0
1916 1,431 1,106 o) 1934 1,381 999 7253
1917 1,465 1,142 78.0 1935 1,473 1,045 70.9
1918 1,482 1,163 78.5 1936 1,553 1,103 71.0
1919 1,454 1,126 77.4 1937 1,634 1,158 70.9
1938 1,718 1,233 71.8 1951 2,634 1,969 74.8
1939 1,820 1,338 7245 1952 2,707 2,001 73.9
1940 1,957 1,479 75.6 1953 2,774 2,037 73.4
1941 2,170 1,630 75.1 1954 2,811 2,084 74.1
1942 2,391 1,776 74.3 1955 2,838 2,104 74.1
1943 2,569 1,874 72.9 1956 2,837 2,112 74.4
1944 2,620 1,920 73.3 1957 2,879 2,149 74.6
1945 2,607 1,908 73.2 1958 2,893 2,164 74.8
1946 2,551 1,886 73.9 1959 2,908 2,156 74.1
1947 2,456 1,851 75.4 1960 2,954 2,177 7857
1948 2,413 1,846 76.5 1961 3,015 2,218 736
1949 2,472 1,871 75.7 1962 3,082 2,276 73.8
1950 21552 1,917 /Sl

! The comparisons relate to U.S, dollar and Canadian dollar GNP per person respectively, and the
effects of the exchange rate are taken to be reflected in relative price levels in the two countries.
There is evidence that relative prices, at least for consumer goods, are, on the average, the same
in each currency, so that this straight dollar-for-dollar comparison can be assumed to reflect differ-
ences in real living standards.

Source: Based on Historical Statistics of Canada, M. C. Urquhart and K.A ,H, Buckley, Eds., The
Macmillan Company, Toronto, 1965, Dominion Bureau of Statistics, National Accounts,
1926—56, and various subsequent annuals, K,A,H, Buckley, unpublished estimates of real
GNP, 1900-—25. U.S. Bureau of the Census, Historical Statistics of the United States,
Washington, 1960, Department of Commerce, Survey of Current Business, August 1965,
Department of Commerce, U.S, Income and Output, 1958. N. Potter and F. T. Christy, Trends
in Natural Resource Commodities, Johns Hopkins 1962, Revisions in U,S, real GNP data by
the U.S. Department of Commerce from 1909 to 1929 and by Potter and Christy for earlier
years substantially change the levels and trends of U.S, real output — and hence any Canada-
U.S. comparisons — from those appearing in the earlier historical estimates.
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APPENDIX TABLE A.5

Estimates of Immigration, Emigration and Net Migration
of Canadion Male Labour Force, by Age and Education

1951-61
Age . . . \
All Ages
I Btefie: | SRS | e W R 359,465 72,061 22,749 94,810 264,655
0—4 elementary ...... 22,219 4,178 1,528 Shif 16,513
5-8 elementary....... 134,213 26,155 8,505 34,660 99,553
1-3 high school.....,. 111,889 22,862 6,966 29,828 82,061
4 high school...... 30,039 6,359 1,972 8,331 21,708
Some university* . ..., 38,532 8,269 2,480 10,749 27,783
University degree ... 22,573 4,237 1,297 5,534 17,039
25—34 Years
J161RIC 50 o OB oo e O oo 174,233 37,897 11,061 48,958 125,275
0—4 elementary ...... 7,052 1,482 432 1,914 5,138
5—8 elementary ...... 61,038 12,900 3,765 16,665 44,373
1-3 high school...... 58,629 12,828 3,744 16,572 42,057
4 high school...... 14,561 3,282 958 4,240 10,321
Some university* ..... 22,338 5,124 1,495 6,619 15,719
University degree . ... 10,615 2,281 666 2,947 7,668
35—44 Years
Rotall . e sen e e be b tora 114,490 21,510 5,464 26,974 87,516
0—4 elementary ...... 7,359 1,314 334 1,648 5,711
5—8 elementary ...... 42,902 7,849 1,994 9,843 33,059
1-3 high school...... 35,579 6,786 1,724 8,510 27,069
4 high school,..... 10,193 2,037 517 2,554 7,639
Some university* ,..,. 10,817 2,173 552 2,725 8,092
University degree .. 7,640 1,351 343 1,694 5,946
45-54 Years
Total .. .ovvnvennnnns 52,841 9,627 3,326 12,953 39,888
0-—-4 elementary ...... 5,181 919 318 1,237 3,944
5—8 elementary ...... 21,926 3,971 1,372 5,343 16,583
1-~3 high school ...... 14,107 2,632 909 3,541 10,566
4 high school...... 4,019 815 282 1,097 2,922
Some university* , ..., 4,383 812 280 1,092 3,291
University degree . ... 8},22/5 477 165 642 2,583
55~64 Years
Total ..ivverernnenne 17,901 3,027 2,898 5,925 11,976
0—4 elementary ...... 2,627 463 444 907 1,720
5-8 elementary ...... 8,347 1,435 1,374 2,809 5,538
1-3 high school...... 3,574 616 589 1,205 2,369
4 high school ...... 1,266 225 215 440 826
Some university ..... 994 160 153 313 681
University degree . 1,093 128 128} 251 842
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APPENDIX TABLE A-5 (Cont'd)

1941-51
tomigration PHELON ERIGHON pigration NS,
41-51 Years
INOtAl oxspexepspegersrerersnone o 115,494 29,744 10,442 40,186 75,308
0—4 elementary ,..... 10,527 2,564 1,033 3,597 6,930
5—8 elementary ...... 46,319 11,748 4,262 16,010 30,309
1-3 high school...... 32,249 8,486 2,821 11,307 20,942
4 high school ...... 10,217 2,665 922 3,587 6,630
Some university* ..... 9,846 2,613 841 3,454 6,392
University degree .... 6,337 1,670 563 228! 4,104
25-34 Years
Motal w@at.. mesarrioin 56,396 16,728 4,546 21,274 35,122
0—4 elementary ...... 3,446 1,022 278 1,300 2,146
5~8 elementary ...... 20,579 6,104 1,659 7,763 12,816
1--3 high school ,..... 17,793 5,278 1,434 6,712 11,081
4 high school...... 5,341 1,584 431 2,015 3,326
Some university* ..... 5,696 1,690 459 2,149 3,547
University degree . ... 3,542 1,051 285 1,336 2,206
35—44 Years
Total .. evviiennrenns 36,981 8,551 3,122 11,673 25,308
0~4 elementary ...... 3,532 817 298 1,115 2,417
5—8 elementary....... 15,255 355247 1,288 4,815 10,440
1--3 high school...... 10,111 2,338 854 3,192 6,919
4 high school ...... 35132 724 264 988 2,144
Some university* ..... SHLL7 721 263 984 2,133
University degree . ... 1,834 424 155 579 15255
45-54 Years
THOEA LS 8 e nensnstorsronorens 16,412 3,028 1,616 4,644 11,768
C—4 elementary ...... 2, SIS 464 247 711 1,802
5—8 elementary ,..... 7,779 1,435 766 2,201 5,578
1=3 high school . ... 3,338 616 329 945 2,398
4 high school ,.... 1,218 225 120 345 873
Some university*..... 868 160 85 245 623
University degree .... 696 128 69 197 499
55—64 Years
At otiall drerereartetenonens by uske Si{70S 1,437 1,157 2,594 3,111
0~4 elementary ...... 1,036 261 210 471 565
5—8 elementary ...... 2,706 682 549 1,231 1,475
1-3 high school ..... 1,007 254 204 458 549
4 high school ..... 526 132 107 239 287
Some university ..... 165 42 34 76 89
University degree . 265 67 54 121 144
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APPENDIX TABLE A-5 (cont’d)

1931-41
Age - . Emigration Emigration ; : Net
Tmmigdiion to U.S. to U.K. B ghaion Migration
31-41 Years
Totall. se s . S s irasiay. 39,808 3,470 28,899 32,369 7,439
0-4 elementary ...... 5,693 459 4,190 4,649 1,044
5—8 elementary ...... 18,081 1,541 13,102 14,643 3,438
1-3 high school ..... 8,678 800 6,250 7,050 1,628
4 high school ..... 3,302 293 2,515 2,808 494
Some university* ..... 2,226 215 1,559 1,774 452
University degree .. 1,829 163 1,342 1,505 324
25-34 Years
Total| s Ao« cleicicioe 12,854 1,708 9,753 11,461 1,393
0—4 elementary ...... 1,228 163 931 1,094 134
5—~8 elementary ...... 5,302 705 4,023 4,728 574
1—3 high school ..... 3,514 467 2,666 3,133 381
4 high school ..... 1,089 145 826 971 118
Some university* ..... 1,034 144 822 966 118
University degree . ... 638 85 484 569 69
35—44 Years
Aotaly oy rorhonnt oks X 15,083 833 7,612 8,445 6,638
0—4 elementary . .,.... 2,309 128 1,165 1,293 1,016
5—8 elementary ,..... 7,149 395 3,608 4,003 3,146
1-3 high school ..... 3,068 169 1,548 1,717 1,351
4 high school ..... 1,119 62 565 627 492
Some university* ..... 798 44 403 447 351
University degree .... 640 35 323 358 282
4554 Years
“RotallE Eis xiterereke) » okekok 7,890 613 5,971 6,584 1,309
0—4 elementary ,..... 1,433 111 1,084 1,195 238
5~8 elementary . ..... 3,742 291 2,832 3,123 619
1-3 high school...... 17393 108 1,054 1,162 231
4 high school ..... 727 57/ 551 608 119
Some university . ..... 229 18 173 191 38
University degree . ... 366 28 277 308 61
5564 Years
Total . eovvunnrnneess 3,981 316 5,563 5,879 -1,898
0—4 elementary ...... 23 Sl 1,010 1,067 -~ 344
5—8 elementary ...... 1,888 150 2,639 2,789 - 901
1-3 high school ..... 703 56 982 1,038 - 335
4 high school ..... 367 29 513 542 - 175
Some university . ..... 115 9 161 170 =, 155
University degree . ... 185 1S 258 273 - 88
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APPENDIX TABLE A-5 (cont'd)

192131
C ; d Emigration Emigration : . Net
Lo to U.S. to U.K. R Migration
All Ages
Total . .vvverennnnnns 235,685 238,357 41,696 280,053 -44,368
0—-4 elementary ...... 38,802 39,750 7,0 8115 46,865 - 8,063
5—8 elementary ,..... 111,743 113,015 19,771 132,786 -21,043
1-3 high school ..... 45,372 45,408 7,790 53,198 - 7,826
4 high school .,... 19,205 19,743 3,556 23,299 - 4,094
Some university* ,..,. 10,187 9,877 1,592 11,469 - 1,282
University degree .. 10,374 10,563 1,871 12,434 - 2,060
25-34 Years
Totall.vawmd e s a8k s 140,256 124,065 16,011 140,076 180
0—4 elementary ...... 21,473 18,994 2,451 21,445 28
5—8 elementary ,..... 66,481 58,807 7,589 66,396 85
1-3 high school ..... 28,528 25,2315 3,257 28,492 36
4 high school ..... 10,407 9,205 1,188 10,393 14
Some university* . .... 7,420 6,563 847 7,410 10
University degree .... 5,947 5,260 679 5,939 8
35—-44 Years
T o koo olenera e v owens 4 63,093 63,665 12,601 76,266 -13,173
0—4 elementary ...... 11,457 11,562 2,288 13,850 - 2,393
5-8 elementary ,..... 29,925 30,196 5,977 36,173 - 6,248
1-3 high school .... 11,136 101,237 2,224 13,461 - 2,325
4 high school ..... 5,817 5,870 1,162 7,082 - 1,215
Some university ..... 1,829 1,846 365 2211 - 382
University degree . ... 2,927 2,954 585 3,539 - 612
4554 Years
Total s .vievvvnnennnn 24,276 37,970 9,815 47,785 -23,509
0—4 elementary ...... 4,408 6,895 1,782 8,677 - 4,269
5—8 elementary ,..... 11,514 18,009 4,655 22,664 -11,150
1-~3 high school ..... 4,285 6,702 15732 8,434 - 4,149
4 high school ..... 2,238 3,501 905 4,406 - 2,168
Some university ..... 704 1,101 285 1,386 - 682
University degree ., .. 1,126 1,762 455 2,217 - 1,091
55—64 Years
Total sevvieneeenenns 8,060 12,657 3,269 15,926 -7,866
0—4 elementary ...... 1,464 2,299 594 2,893 -1,429
5—8 elementary . ..... 3,823 6,003 1,550 SSS, -3,730
1-3 high school ..... 1,423 2,234 577 2,811 -1,388
4 high school ..... 743 1,167 301 1,468 = 725
Some university ..... 234 367 95 462 - 228
University degree . ... 374 587 152 739 - 365
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APPENDIX TABLE A.5 (concluded)

1911-21
Age
¢ Immigration All Emigration Miggtion
All Ages
Total mes ciodl o i i dold b 3 laeonins 395,110 323,582 71,528
0—4 elementary ....ccvvverrnnann Te7i52 58,763 12,989
S—8 elementary ......c00000000s 187,401 153,475 33,626
1=3ihighischiool! s smauasrasmae . 69,736 57,113 12,623
4 high school .,.......cve.en 36,428 29,835 6,593
Some university . ....o.eveneanen 11,458 9,383 2,075
University degree . ...vvivvnvann 18,335 15,014 3,321
25-34 Years
O 6 0 0000 8 000000000 eTo B Slofs 207,038 168,424 38,614
0—4 elementary .....ccvvvevennnn 37,598 30,586 7,012
S5—8 elementary ......c0e00eeeenn 98,198 79,884 18,314
1-3 high school .......cvvveuns 36,542 29,727 6,815
4 high school saiosssin e omnms 19,082 15,529 3,553
Some university . ..ovevvenenennn 6,004 4,884 1,120
University degree . ............. 9,607 7,815 1,792
3544 Years
O e s o e nona S e en. g SR ReReR ol 123,393 86,429 36,964
0—4 elementary . ....ccevveeneen 22,408 15,696 6,712
S—8 elementary . ...civinanniins 58,525 40,993 17,532
1-3 high school .......... ..., 21,779 15,255 6,524
4 high school ..........00ues 11,377 7,969 3,408
Semel univensity r cesmrssrasmw s s m 3,578 2,506 1,072
University degree .............. 5,726 4,010 1,716
45-54 Years
O e =, Ay ueren 47,453 51,547 ~-4,094
0—4 elementary . ....c.cevveennnn 8,618 9,361 - 743
S8 elementary ......cceeveeves 224,807 24,449 -1,942
1-3 high school ............... 8,375 9,098 ~ 723
4 high school ........0000enn 4,374 4,753 =, 379
Some university . coveeeeeeenenan 1,376 1,495 - 119
University degree . ............. 2,202 2,392 - 190
55—64 Years
1L EE o 0 o MO 6 0 oG 8 0 5 0 NG I8 o B 17,227 17,182 45
0—4 elementary .....c.cccceenenne 3,128 3,120 8
S5—8 elementary ......o0veeevens 8,171 8,149 22
1~3 high school .........c.0ecn.. 3,040 3,033 7
A hisigh| 'SGNOOL 441360k ihens 5 Svéae 518 1,588 1,584 4
Some UniversSity v vvvveeeeneeennn 500 498 2
University degree ,.....vcvuuens 800 797 8]

*Includes fifth year high school.

Source: See Appendix B-9 for a discussion of sources and methods of estimation.

(Appendix Table A-6 provides alternative estimates of net migration for 1921-31.)
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APPENDIX TABLE A-6

Alternative Method of Estimating Net Migration of
Canadian Male Labour Force, 25-64 Years of Age, 1921311

e Eine i Emigration Emigration Net
HOUESE to U.K, Wigration
All Ages
o) (e e e o 235,685 144,096 41,696 49,893
0—4 elementary .......... 38,802 24,031 7,115 7,656
5—8 elementary .......... 111,743 68,322 19,771 23,650
1-3 high school.......... 45,372 27,452 7,790 10,130
4 high school.......... 19,205 11,935 3,556 3,714
Some university * .. ...... 10,187 5,972 1,592 2,623
University degree ........ 10,374 6,386 1,871 2,117
25-34 Years
Total ................... 140,256 75,002 16,011 49,243
0—4 elementary .......... 21,473 11,483 2,451 7,539
5—8 elementary .......... 66,481 35,551 7,589 23,341
1-3 high school.......... 28,528 15,256 3,257 10,015
4 high school.......... 10,407 5,565 1,188 3,654
Some university * . ...,.... 7,420 3,068 847 2,605
University degree ........ 5,947 3,180 679 2,088
35—44 Years
HREU IS0 oioio & TEYic I B g 63,003 38,488 12,601 12,004
0—~4 elementary .......... 11,457 6,990 2,288 2,179
5--8 elementary .......... 29,925 18,255 5,977 5,693
1-3 high school.......... 11,136 6,793 2,224 2,119
4 high school.......... 5,817 3,549 1,162 1,106
Some university.......... 1,829 1,116 365 348
University degree ........ 2,927 1,786 585 556
45-54 Years
INGHTAINL St koo ko ool oo o e ole 24,276 22,954 9,815 - 8,493
0—4 elementary .......... 4,408 4,168 1,782 - 1,542
5-~8 elementary .......... 11,514 10,887 4,655 - 4,028
1—-3 high school.......... 4,285 4,052 1,732 - 1,499
4 high school.......... 2,238 2,116 905 = 788
Some university.......... 704 666 285 - 247
University degree ........ 1,126 1,065 455 - 394
55—64 Years
RO s A 5 R £ - e 8,060 7,651 3,269 - 2,860
0—4 elementary .......... 1,464 1,390 594 =1 | 4520
58 elementary .......... 3,823 3,629 1,550 - 1,356
1-3 high school.......... 1,423 1,351 577 = 505
4 high school.......... 743 705 301 = 268
Some university.......... 234 209 95 = 83
University degree ........ 374 355 152 = 38

: Higher estimates of Canadians returning from the United States were used in this table.
* Includes Grade 13 high school,
Source: See Appendix B-—-9,



APPENDIX TABLE A-7

Estimates of Median Years of Schooling, Males,
Canada 1911-61 and United States 1910-60
(Canadian labour force and U.S. population, selected age groups)

Canada United States
Per cent = |
change
change
Year 20—-64 25-64 by decade Year 20-64 25-64 e by decade &
(25-64 group) (25 & over
group)
1911 73S 1910 7.41 g

5.44 3.64

1921 7.75 1920 7.68
3.74 4.30

1931 8.04 1930 8.01
4.85 6.74

1941 8.43 1940 8.55
3.68 5.26

1951 8.74 1950 9.53 9.00
21 14.44

1961 9.53 9.37 1960 11.26 10.90 10.30

1962 12.06 11.93 11.10
1911-61 27.48 1910-60 39.00

Note: The method of computing Canadian medians is discussed in Appendix B—-5, It should be
pointed out that the U,S, male population median is shown in this table rather than the median
of the male labour force, since the historical data are available only for the former, In 1959,
the male labour force median was significantly higher in each age group, 25—64 years, than
the male population median in 1960 for each comesponding age group, In 1962, there was virtually
no difference by age groups in the medians of the male population and male labour force, It
therefore appears that the comparison of the U,S, male population median with the Canadian
labour force median may underestimate the years of schooling attained by the U,S, labour force
prior to 1962, The U,S, historical education data for 1910—50 are for the male population and,
in order to be consistent, the U.S, male population is used again for 1960 data,

The 1962 estimates for the United States were derived from the Census Current Population
Survey, The Bureau of the Census noted in this publication that differences in sampling results
and definitions may be responsible for some of the difference in 1960 medians computed from
the Census of 1960, but the comment was also made that ‘‘the small group of Current Popula-
tion survey enumerators were more experienced and had more intensive training and supervision
than the large number of temporary decennial census enumerators and may have more often
obtained more accurate answers from respondents,’’ The extent of the difference in the median
years of schooling between the Canadian and U,S, educational achievements is an important
issue of fact, which requires further discussion, The large change in the U,S, median years of
schooling over a two-year period must be qualified as partially due to differences in sampling
techniques and in definitions used in the census and sample surveys, However, even in a two-
year period the education of the male labour force stock shifts somewhat, since the 25—64 age
group in 1962 was not composed of the same persons measured in 1960, A fraction of the oldest
age group with the least education dropped out of the count, while a fraction of the youngest
age group with the highest education was added,

Source: The Canadian medians are based on estimates developed in this study. The U,S, medians
are estimated from data given by Edward F, Denison, ‘‘Measuring the Contribution of Educa-
tion to Economic Growth’’, The Residual Factor and Economic Growth, OECD, Paris, 1964,
Table 2, for decades 1910, 1920, 1930 and 1940, The estimates given for the U.S, median
years of schooling, 1910, 1920 and 1930 are approximate, since the datea available gave the
percentage distribution of Grade 7 and Grade 8 as a total, rather than separately for each year.
The actual median falling within 7 and 8 years in 1910 and 1920 and between 8 and 9 years
in 1930 was estimated by applying the proportions of Grade 7 and 8 in the Canadian labour
force in these periods. The year in which the median falls is clear, but the fractional value of
those medians is likely an underestimate, in view of the data from the U,S, 1960 Census
available for older age groups. Medians were calculated for 1950, 1960 and 1962 from U,S,
Department of Commerce, Bureau of the Census, 1960 Census of Population, Supplementary
Reports, ‘‘Educational Attainment of the Population of the U.S,, 1960’*, PC (§1)-37, Table
173, for 1950 and 1960; and Bureau of the Census, Current Population Reports, Population
Characteristics, Series P—-20, No, 121, Table 1, for 1962.
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APPENDIX TABLE A-8
Median Years of Schooling, Males, by Age Groups, Canada and United States

(1961 Canadian labour force; 1960 and 1962 U.S. population;
1959 and 1962 U.S. labour force)!

Canada United States
Male Labour Force Male Population® Male Labour Force*
March March

Age 1961 Age 1960 1962 Age 1959 1962
20-247 10.05 20-24 12.3 12.5 18-24  12.1 1253
25--34 10.04 25-34 12.1 12.4 25-34 12.3 12.4
35-44 9.64 35—-44 191150 12.2 35-44 12.1 9289
45-54 8.96 45—-54 9.9 11.0 45-54 10.4 TR
55—-64 8.30 55-64 8.6 9.0 55-64 8.8 9.0
25-64 9.37 25-64 10.90 11.93
20—-64 9.53 20-64 11.26 12.06

! See Appendix B—S for method of computing median.,

2 Estimate computed from male population educational attainment, 1961 Census of Canada, Popula-
tion, Schooling By Age Groups, Catalogue 92—557, Table 102, To compute the median, the division
of high school into Grades 9 and 10 was based on the male age group enrolled in high school in
Canada and reaching their fourth year in 1958; Dominion Bureau of Statistics, Student Progress
Through the Schools, 1960, Table 1, p, 25, ten provinces,

Computed from U.S, Department of Commerce, Bureau of the Census, 1960 Census of Population,
Supplementary Reports, ‘‘Educational Attainment of the Population of the U.S, in 1960'’, PC(S1)—
37, Table 173; and Bureau of the Census, Current Population Reports, Population Characteristics,
Series P—20, No, 121, Table 1, for 1962, See Note in Appendix Table A—7 for comment on compari-
son of 1960 and 1962 medians,

Manpower Report of the President and U,S, Department of Labor, A Report on Manpower Require-
ments, Resources, Utilization, and Training, 1964, Table B13, p, 219,
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APPENDIX TABLE A-10

Average Daily Attendance as a Percentage of

Total Enrolment in Elementary and Secondary Schools,

Ontario 1867-1903, Canado 190461

Ontario Canada
Year Per Cent Year Per Cent Year Per Cent Year Per Cent
1867 43.7 1904 61.8 1923 73.1 1942 85.5
1872 44.4 1905 63.0 1924 74.1 1943 82.3
1877 47.4 1906 63.4 1925 75.0 1944 83.3
1882 48.6 1907 63.0 1926 75.0 1945 85.0
1887 S8 1908 63.6 1927 75.5 1946 85.6
1892 56.0 1909 64.1 1928 75.8 1947 86.0
1910 64.8 1929 78.0 1948 86.5
1896 60.2 1911 64.0 1930 78.6 1949 86.7
1897 60.5 1912 66.2 1931 79.6 1950 86.9
1898 61.1 1913 66.6 1932 80.5 1951 86.5
1899 60.9 1914 67.6 1933 81.2 1952 86.9
1900 60.7 1915 69.4 1934 84.6 1953 88.2
1901 60.9 1916 68.8 1935 84.6 1954 89.5
1902 (NIES 1917 69.3 1936 83.7 1955 89.8
1903 61.7 1918 69.4 1937 84.4 1956 91.0
1919 67.8 1938 85.3 1957 92.6
1920 67.6 1939 85.2 1958 90.8
1921 739 1940 86.4 1959 91.1
1922 73.1 1941 84.6 1960 91.4
1961 92.4

Source: For Ontario, Appendix Table A-11; for Canada, Dominion Bureau of Statistics, Survey of
Elementary and Secondary Education, 1950—54 (Tables 7 and 8, pp. 32-33), and later years
of the Survey.
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APPENDIX TABLE A-14

Average Annual Income as a Per Cent of Average

Grode 8 Income of United States, 1949

Years of Schooling
Completed

Mean Income as
Per Cent of
Mean Income of

Mean Income Differentials
Used to Represent Effect
of Education (Per Cent of

Eighth Grade Graduates
(Full differential)

Income of Eighth Grade
Graduates)
(Differentials reduced
to three fifths)

NONElewm 559 3 57151 5 7= o7 sxexsrenere
1—4 elementary school ...
5-7 elementary school ...
8 elementary school ...
1-3 high school.........
4 high school.........
1-3 university....veeunns
4 or more university ...

50
65
80
100
115
140
165
235

(per cent)

(per cent)

70
79
88
100
109
124
139
181

Source: Edward F. Denison, The Sources of Economic Growth, Table 8, p. 68.

Calculation of Incomes 1911-61, Based on 1961 Education-lncome Weights

APPENDIX TABLE A-15

and 1911-61 Educational Distribution

1961 Mean -
I Percentage Distribution
ncomes,
. of the Male Labour Force,
Representing
Effect of 25—64 Years of Age
Years of Schooling Education Only 1961 1951 1941 1931 1921 1911
(dollars) (per cent)
0-4 elementary school.. 3,243 7.5 10.8 14.4 18.2 20.8 24.2
5-7 elementary school.. 3,651 20.8 24.9 27.9 3.t 3245 34.5
8 elementary school. . 3,970 17.6 16.8 18.1 17.9 1752 16.1
1-3 high school ....... 4,306 29.7 26.4 2341 20.4 19.7 18.1
4 high school ....... 4,870 8.7 8.2 6.9 5o 4.4 3.2
5 high school ....... 5,115 6.2 4.1 2.4 0.7 - -
Some university educa-
O M - oxr sy ERg g - 5,387 3.9 3.5 2.9 2.4 251 1.5
University degree ...... 7,334 5.6 5.2 4.3 357 Eod) 2.4
Total............. 100.0 100.0 100.0 100.0 100.0 100.0

Source: Based on Table 20, Appendix A-2, and Appendix B-2.
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APPENDIX B

SOURCES, METHODS AND ASSUMPTIONS



Introductory Note

An investigation of certain long-term sources of economic growth in Canada
is not hindered by an absence of basic data. In fact, Canada is one of the few
nations which have produced a wide range of information relevant to economic
issues over a long period of time. Such data originate often in sessional papers
and departmental reports of provincial and federal agencies. The difficulty facing
most investigations concerned with the historical development of particular sectors
of the Canadian economy is not the absence of data, but the lack of prior proces-
sing and summaries of the data. In this study, for example, it was necessary to
develop, from almost unexplored materials, estimates of Canadian labour force
immigration and emigration over a period of 50 years. The Education Division of
the Dominion Bureau of Statistics has been producing excellent data since its
establishment around 1921 (the U.S. Office of Education, which produces similar
information, was established in the 1860’s), but aside from the efforts of the
Bureau in producing certain analytical papers with respect to Canadian educational
progress, very little attention appears to have been paid by economists to these
materials. It is true, of course, that the relation of education to economic growth
has only recently become the subject of closer study by economists, but migration
analysis, for example, is hardly a new subject of inquiry. In this study, therefore,
it was necessary to develop a number of estimates of magnitudes and relation-
ships, many of which are deserving of further research effort. The publication,
however, of the volume Historical Statistics of Canada,* represents the develop-
ment of a new, sustained effort in the study of economic history in Canada.

! Historical Statistics of Canada, M.C. Urquhart and K.A .H. Buckley, eds., Toronto,
The Macmillan Company, 1965.
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APPENDIX B-1
Data on Education in the Canadian Censuses of 1941, 1951, and 1961

The Census of 1961 represents the first attempt in Canada to provide the
detailed basic data necessary for the study of the influence of education on
income and economic growth, In the United States, a comparable compilation of
data was first made in the Census of 1950. Two types of questions on education -
were included in the 1961 Census. One ascertained the highest grade of schooling
attended, and the other determined attendance at school in the scholastic year
before June 1, 1961.

The question regarding the number of years of schooling of the population and
the labour force was somewhat different than the years-of-schooling question
asked in the 1941 and 1951 Censuses. In 1961, years of schooling referred to the
highest grade or year attended, while in 1941 and 1951, years of schooling referred
to the total number of years the person spent in school, implying that school years
completed were measured. On the other hand, such data could also include repeated
years of schooling. The 1961 question, howevet, clearly means that completion of
any year attended was not necessary for that year to be counted. All three
Censuses, therefore, contain data on educational attainment which would somewhat
overstate Canadian years of schooling in relation to the data collected in the U.S.
Census. The U.S. data refer to the highest grade completed.

The 1961 Census question on years of schooling made no provision for
distinguishing years of university training beyond the term ‘‘degree’’, so that no
information is available from this Census on the significant question of the extent
of graduate training of the labour force or population.

The 1941 Census provided a study of the educational attainment of the popu-
lation which was superior in coverage in some respects to the later Census
studies. Years of schooling by age groups and sex for the population 10 to 90
years of age and over were provided (1941 Census of Canada, Population, Vol. III,
Table 47, p. 659). The class intervals of the age distribution are similar to the
later Census studies, and the range in the age groups made it possible to complete
the cohort analysis back to 1911, while the detailed presentation of years of
schooling (0, 1-4, 5-6, 7, 8, 9, 10, 11-12, 13-16, 17+) made it possible to
estimate with much greater precision the average and median years of schooling
for an age group.
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APPENDIX B-2

Estimates of Specific Years of Schooling

Elementary Schooling

The required research for this study would have been considerably simplified
if the 1961 Census of Canada had provided a more detailed tabulation of years of
schooling attained. The relevant question in the 1961 Census, however, required
the enumerator to group persons with less than five years in one category and more
than five years elementary in a second category, without recording the precise
number of years completed at each level in elementary schooling. Consequently,
estimates of more detailed distributions by years of school for elementary schooling
by age groups were necessary. Persons with zero years of schooling, however,
were identified in the 1961 Census.

A satisfactory historical distribution of males who completed only one through
four years of schooling was not possible from either a study of school retention
rates or census records. The record of years of schooling attained in the 1941
Census, though detailed for some years of schooling, did not include a distribution
of one to four years of schooling. Retention rates which can be roughly constructed
from historical estimates of enrolment records in various provinces present difficul-
ties for the first few years of schooling, since they frequently show enrolment
rising rather than declining in these years. Consequently, an arbitrary assignment

of the distribution of males attaining only one to four years of schooling was made
for the decades 1911-61.

A distribution of the specific years of schooling among those with only five
to eight years of elementary schooling was important, since the numbers in this
group were fairly large, and the distribution was needed in order to compute the
average years of schooling for the Canadian labour force as well as to compute
average incomes by decades attributable to changes in educational attainment.

The distribution of persons 25-34 years of age in 1961 having attained only
seven and only eight years of schooling within the five-to-eight-year group was
estimated on the basis of retention rates for grade seven and grade eight published
by the Dominion Bureau of Statistics, Student Progress Through the Schools, 1960
(Catalogue 81-513, Tables 1, 2 and 3) for the younger members in the 25--34 year
age group. Similar calculations were made for the older members of this age group,
based on the 1941 Census age group which was closest to males 34 years of age
in 1961. An average between these two results was then taken to compute the
proportion of males 25—34 years old with seven and eight years of elementary
schooling. The proportion of males 25—34 years of age in 1961 with only five or six
years of education was derived as a residual. The remaining age groups (35-44 to
55-64) were obtained from moving forward the age cohort from the detailed years
of schooling by age groups provided in the 1941 Census of Canada (Vol. III,

Table 47, p. 659). The proportions given by the 1941 Census for males reaching
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each year of schooling were applied to the absolute numbers in the five-to-eight
years-of-schooling group of the 1961 Census data.

The use of the 1941 Census to establish the proportions of persons attaining
various grades of elementary school assumes that mortality rates did not vary
significantly by years of education, and that Canadian immigration and emigration
since 1941 did not disturb significantly the distribution of males completing a
given year of elementary school. The use of the Dominion Bureau of Statistics
retention rate for the 25—year age group within the 25—-64 age group may over-
estimate the proportion of those persons who attained grades seven and eight. The
retention rates used applied to all students passing through the educational system,
many of whom moved eventually to considerably higher levels of education. In
effect, the retention rates of the whole group moving through the school system
were attributed to those students who completed only five to eight years of school-
ing. The effect of this method is to overstate somewhat the proportions of students
in the five-to-eight-years-of-schooling group who completed only grade eight,
although compulsory school attendance legislation and employment legislation
affecting minors would tend to cause latrger completions of elementary school even
for those who did not proceed further.

Distribution of Years of High School Attainments

The labour force data from the 1961 Census provide a classification by age
groups of persons completing one to three years of high school and four to five
years of high school. The separation of persons completing four and five years of
high school is explained below in a separate discussion.

The numbers of males in the youngest age group (25-34) with nine, ten and
eleven years of high school attendance was estimated with the aid of the Dominion
Bureau of Statistics retention study noted above, and the movement of the male age
cohort groups by years of education attained by the male population as of the Census
of 1941, For this age group 25-34, the proportion of students 25 years of age in
1961 who attained each grade in the grades nine through twelve was determined on
the basis of retention rates through the high schoo!l grades, computed on the basis
of Table 1 in the above-mentioned study. This particular table showed entolment,
by grade, for the periods 1947-48 through 1957—-58. The experience of the years
1950-51 through 1953—54 was used to estimate high school attainments of males
25 years of age in 1961, since males of this age were on the average commencing
grade nine of high school in 1950. High school attainments of males aged 34 years
in 1961 were obtained from data on years of schooling in the 1941 Census. An
average of the proportions for the 25—~ and the 34—year age groups was used to
represent the high school attainments for grades nine through eleven of the 25-34—
year age group. Males 34 years of age were on the average enrolled in grade nine of
high school in 1941, and the nearest age group in the 1941 Census old enough to
represent completion of high school was used to determine the proportion in each
grade, nine through twelve. The 1941 Census provided the number of males by age
groups with only nine and only ten years of schooling, and the attainment of eleven
and twelve years of schooling were shown together. The attainment of the twelfth
year of schooling was already estimated for the various age groups in the total
labour force as described below, and the proportion attaining only the eleventh year
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was obtained as a residual from the 1941 Census data relating to the group with
grades eleven and twelve years of high school.

The proportions completing each year of high school for the older age groups
(35—44 to 55—-64) in 1961 were determined from the proportions in the 1961 Census
for the school years nine through eleven, the grade twelve estimates described
below, and from the 1941 Census, from which the grade nine and grade ten propor-
tions for the older age group in 1961 could be determined. Grade eleven proportions
were again determined as a residual. The absolute numbers given in the 1961 Census
for one to three years of high school were then distributed by age groups on the
basis of the above-estimated proportions.

From the estimates of specific years of high school attained by age groups as
of 1961, the attainment of the education of only a limited number of age groups in
earlier decades could be obtained by moving the age cohort back in successive
decades. Thus, at the limit of the backward movement, the age group 55-64 in 1961
was 25-34 in 1931, The oldest age group in each decade of 55-64 years of age
could not be derived from the previous decade, nor could the open-end interval of 65
and over in 1961 be accurately used as an approximation of the 65-74 group in 1961
and thus be available as the 55-64 group in 1951, The same limitation of the 1941
Census applied again; the number of males by age groups whose highest year of
schooling was only nine or only ten years was provided, but eleven and twelve years
were grouped together. The solution for separating the eleven-and-twelve-year group
was obtained through a study of high school enrolment records of the Province of
Ontario, which yielded a limited amount of data available in groups of four con-
secutive years in the decades of 1870 through 1890 and the 1920’s. From this data, a
continuous curve was fitted by inspection to represent the proportions of persons
completing the twelfth year of schooling in the period 1870-1926. The proportion
completing the twelfth year of schooling in this estimate covering the 1870’s
through the 1920’s was obtained from the sporadic entolment records of Forms 1
through 4 in Ontario’ s secondary schools. These were interpreted to represent
nine through twelve years of schooling, and these classifications were used in the
nineteenth century estimates necessary for estimation of high school attainments
of the older age groups in earlier census years. In the 1920’s, the classifications
‘“‘lower school’’, ““middle school’’ and ‘““upper school’’ were used to describe
enrolments in the secondary schools in Ontario. In the early 1920’s, lower school
consisted of two years, while middle school and upper school each consisted of
one year. The Dominion Bureau of Statistics publication Statistical Report on
Education in Canada, 1921 (p. 21) describes Ontario’ s schools as follows: “‘In
secondary schools the pupils are graded into ‘Lower’, ‘Middle’ and ‘Upper’
schools, corresponding roughly to grades nine through twelve.’’ Other information
indicated that in later years lower and middle schools in Ontario both occupied
two years each, and upper school referred to the fifth year school.

The important distinction for this study is the number of years of schooling
attained rather than the grade level attained. The 1941 Census may have included
in twelve years of schooling those persons who had actually had five years of high
school training commencing after grade seven, rather than commencing after grade
eight.
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Separation of Four- and Five-Year High School Attainments

Appendix Table A-2 provides an estimated distribution of males, by age
groups, having attained four years and five years of high school. The available
tabulations from the 1961 Census did not provide a separation of four and five
years of high school. The number of males in the labour force 15 years and over
with grade twelve and grade thirteen education by occupation was provided by the
Dominion Bureau of Statistics from unpublished cross-tabulations of the 1961
Census (Appendix Table A-3). It was assumed that the proportion of grade twelve
and grade thirteen attained by the 15-years-and-over age group was the same as
that for the 25—-64 group. This assumption tends to overestimate the number of
males with grade thirteen education, since the absolute numbers of males enrolled
in grade thirteen for the age group 15—24 were increasing rapidly in the years during
which persons in this age group were being educated. If the average age of students
at the time of senior matriculation is between 18 and 19 years, then males 24 years
of age in 1961 would have been enrolled in grade thirteen in 1956—57. However,
enrolments in grade thirteen were rising rapidly in Canada after the mid-1950’s.

The additional 1961 Census data, while providing a separation of the male
labour force between grade twelve and grade thirteen, did not provide an age dis-
tribution for this stock. It was, therefore, necessary to analyze the preparation of
grade thirteen students over the period 191661 (for example, the age group 55-64
in 1961 would have been enrolled in grade thirteen in approximately 1916-25),
Enrolment records of male students in grade thirteen in the Province of Ontario,
British Columbia and New Brunswick were obtained from various issues of Survey
of Elementary and Secondary Education, and for earlier years from Biennial Survey
of Education in Canada and Annual Survey of Education in Canada, publications
of the Dominion Bureau of Statistics.

The bulk of the preparation of grade thirteen students, according to these
studies, took place in Ontario. Prior to 1932, the year when the Province of British
Columbia apparently commenced a grade thirteen programme, only Ontario had
students enrolled in grade thirteen. The preparation of grade thirteen students in
New Brunswick was very limited, beginning apparently only in 1952, From such
enrolment records, spanning the period 1916—61, an age distribution (corrected by
appropriate mortality rates) was estimated for males 25~64 years of age in the
1961 labour force who had grade thirteen schooling. The following percentage dis-
tribution was obtained: 25—34 years, 45.6 per cent; 35—-44 years, 29.4 per cent;
45-54 years, 19.5 per cent; and 55—-64 years, 5.5 per cent. No attempt was made
to estimate the numbers of persons with grade thirteen education in 1961 who were
over 64 years of age, so that the division of grade twelve and grade thirteen in
Appendix Table A—4 extended back to 1931 when the 55-64 age group was 25-34
years of age.

Appendix Table A-2 provides the revised estimate of the 1961 Census tabu-
lation of years of schooling of the male labour force, on the basis of these adjust-
ments. Males with four years of high school are shown separately and males with
five years of high school were included in the category ““some university’’. Appendix
Table A—-4, showing the results of the cohort method of estimation, likewise
includes males with five years of high school in the category ‘‘some university’’
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for each age group from 1931-61. The computation of the median year and average
years of schooling of the labour force is also based on adjustments for persons
with five years of high school, as was also the case for the computation of average
income per member of the labour force (see Table 20).

The above estimates of persons with four and five years of high school consti-
tute an attempt to measure the stock of education in the labour force in terms of
years of schooling, but since years of schooling are not equivalent among the
various provinces, the problem of differences in quality of a year of schooling in
high school remains unresolved. As indicated in Appendix B-3, senior matriculation
may be obtained in some provinces after completion of twelve years of schooling,
while junior matriculation may be obtained after eleven years. The 1961 Census
enumerated educational attainments on the basis of years of schooling, but did not
attempt to enumerate educational attainments in terms of ““junior’’ or ‘“‘senior’’
matriculation.

University-Level Attainments

The Dominion Bureau of Statistics study on student progress through the
schools provided an estimate of the retention rates of university students through
each year to graduation. Studies of the Annual Reports of the President of the
University of Toronto at the close of the nineteenth century and in the early
twentieth century, and the Annual Reports of the Governors, Principal and Fellows
of McGill University, 1910-24, indicated, from limited enrolment records in certain
successive four-year periods, that retention rates of university students through
years of university attended were likely not very different from those shown by the
above-mentioned Dominion Bureau of Statistics study. It was therefore assumed that
the university achievement of age groups not obtainable by moving back the age
cohorts of the 1961 Census were the same as that given in this Dominion Bureau
of Statistics study (p. 41). This study estimates that 79 per cent of first-year
students proceeded to second year, 68 per cent to third year, and 61 per cent grad-
uated with a bachelor’s degree. These rates imply that of those entering university,
21 per cent completed no more than the first year of university, 11 per cent com-
pleted no more than two years, 7 per cent no more than three years, and 61 per cent
received university degrees in the fourth year.

The 1961 Census splits the number of persons with university education only
into two groups: those with ‘‘some university’’, and those completing university.
Persons completing university as a percentage of all persons with university
schooling at the 1961 Census were the following: age group 25-34, 57 per cent;
35-44, 60 per cent; 45—-54, 59 per cent; 55-64, 59 per cent. These proportions
appear to confirm, in an approximate way, the assumptions made above concerning
the proportions of university students completing university in the earlier decades
of the twentieth century.

The number of males aged 25—-64 in the labour force with university degrees is
given in the 1961 Census. This information was used to estimate the number of
males with university degrees in earlier census years by the age-cohort method,
again making appropriate allowances for migration and mortality. The distribution
of university students within the 1961 Census classification ‘‘some university’’ by
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single years was estimated on the basis of the above-mentioned Dominion Bureau
of Statistics study of retention rates for the first three years, treating the third
year of university as a residual for the small adjustments necessary to have the

percentage distribution add to 100 per cent.
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APPENDIX B-3

Junior and Senior Matriculation in Canadian Schools

In estimating the influence of senior matriculation on the stock of education
possessed by the labour force in Canada, problems are encountered due to inter-
provincial differences in high school systems. The publication World Education
Series, “Canada, A Guide to Academic Placement of Canadian Students in United
States Educational Institutions”’, 1957, summarizes the prevailing view of U.S.
institutions accepting Canadian students as follows:

A majority of United States colleges and universities appear to give freshman standing
on junior matriculation, and advanced standing to as much as 30 units for senior
matriculation, .. If the grades are at the level indicating probable success in a partic-
ular United States college, credit may safely be allowed for the senior matriculation
year up to as high as 30 units. (p. 7).

It should be noted that the completion of junior matriculation and senior matric-
ulation in certain provinces was at one time, or in many cases still is, accomplished
in eleven and twelve years respectively. Alberta, Saskatchewan, Manitoba, Quebec,
Nova Scotia and Newfoundland provided junior matriculation at the end of eleven
years of schooling in 1960-61. New Brunswick and Prince Edward Island apparently
had the same arrangement until recent years. The World Education Series recommended
that Canadian junior and senior matriculation, where grade levels were satisfactory,
could be considered as equivalent to U.S. high school graduation and first year
college credit. Similar standards, with close attention to subject areas completed,
are also established by Canadian universities for students of provinces possessing
senior matriculation from grade thirteen, but senior matriculation from grade twelve
does not always appear to provide standing equivalent to the achievement of first
year university.

As of the school year 1960—61, the variations in the years of schooling, and
the granting of senior matriculation, in the provincial high schools were as follows:

Eleven grades, no senior matriculation — Newfoundland.
Eleven grades, plus senior matriculation year — Nova Scotia, Manitoba, Alberta,
Quebec, Saskatchewan.

Twelve grades, no senior matriculation — Prince Edward Island.
Twelve grades, plus senior matriculation year — Ontario, British Columbia, New
Brunswick.

The above tabulation, from Dominion Bureau of Statistics Survey of Elementary
and Secondary Education, 1960—61 (p. 12), originally included New Brunswick in
the category ‘“twelve grades, no senior matriculation’’, yet enrolment by grade
statistics of the Dominion Bureau of Statistics Survey of Elementary and Secondary
Education (various issues since 1952) indicate that New Brunswick had small
numbers of students in grade thirteen.
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APPENDIX B—4

Method of Calculating Educational Attainments at Past Census Years

Age-Cohort Technique

The procedure for deriving estimates of the educational attainments of the
male labour force for the period 191161 relied upon the technique of moving age
cohorts back in time by 10-year intervals from the Censuses of 1961, 1951 and
1941,

The first step in this procedure was to move age groups by level of schooling
backward from the 1961 Census. The basic information was obtained from unpublished
tabulations (as of September 1965) prepared by the Dominion Bureau of Statistics,
and provided a further breakdown of elementary school attainments of the male labour
force by age groups into groups with zero to four and five to eight years of schooling.
Further classifications were made in this study to show separately the educational
attainment of males with four years and five years of high school. The group with
five years of high school was added to the category ‘‘some university’’.

Second, from the category described as ‘1961 Gross Labour Force’ in
Appendix Table A-4, the estimate of net migration (Appendix Table A—5) was
subtracted if net migration was positive, or added if negative. From this second
step, an estimate was derived of the 1961 labour force net of 1951-61 migration.

Third, the labour force net of migration was adjusted by Canadian mortality
rates to arrive at the 1951 gross labour force by educational attainment and years
of schooling,.

The three steps described above were undertaken for each decade back to 1911,
except that the backward movement from the age groups provided by the 1961 Census
could not be used to establish the number of males by educational attainment for
the oldest age group of 55—64 in 1951, the 45-54 and 55—-64 age groups in 1941,
etc. Therefore, the limit of this particular operation was to estimate the schooling
of the 1931 age group 25-34 on the basis of schooling of the 1961 age group
55-64.

The educational characteristics of the 55~6 4 -year age group for the years
1911-51 were derived from 1941 Census data. For example, the years of schooling
of males in the 55—64 age group in the 1951 labour force could not be derived from
the 1961 Census age group of “‘65 and over”’; since this is an ‘““open-end’’ class
interval, a mortality adjustment could not be applied to this age group to derive
the 55-64 age group of 1951. The number of males shown in Appendix Table A-4
for the age group 55-64, in the line ‘1951 Gross Labour Force’’, was therefore
taken from the 1951 Census. The educational characteristics of this age group were
distributed according to the proportions given for the 45—-54 age group in the 1941
Census information on educational attainment of the male population (1941 Census
of Canada, Vol. Ill, Table 47), In a similar manner, except as noted below, numbers
and educational attainments were estimated for the oldest age groups for each
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earlier census year. The 55-64 age group, as estimated, was adjusted for the net
migration of the preceding decade to arrive at a number net of migration for each
census year. Mortality rates were then applied to this age group, which, when moved
back one decade, represented the 45—54 age group one decade earlier.

In the years 1921 and 1911, the Census did not group the labour force by age
classifications parallel to later censuses. For example, the only age classification
roughly applicable to the 55—64—year age group was the classification 50 to 60.
The method used for determining the total number of males 55 to 64 in the 1911 and
1921 labour force was through an examination of the proportion of this age group in
the Censuses of 1931, 1941, 1951, and 1961. A consistent 13 to 15 per cent of the
total male labour force was in the 55 to 64 age classification at these census years.
In 1921 and 1911, therefore, the total number of males 55 to 64 was assumed to be
14 per cent of the labour force. A division of the total in this age group by years of
schooling was made as in previous decades.

There may be some slight distortion in the estimates of the years-of-schooling
proportions for the 55—-64 age group, due to the fact that the proportions in each
decade from 1951 backwards had to be based on the educational attainments of the
appropriate age groups in the 1941 Census. The distortion would arise, for example,
from the fact that the educational distributions of the age group 55-64 in 1931 and
1921 were derived from the 1941 age groups 65-74 and 75-84. The educational
attainments in 1941 were those of a particular age group in that year and not neces-
sarily those of the respective age groups as of 1931 or 1921, A better estimate of
the educational attainments for the 55—64—~year age group in 1921 would require
that the influence of migration in the 1930’s and 1920’s could be eliminated. However,
the influence could not have been large, since the proportion of the 55-64 age group
in migration during both decades was small — in the 1920’s, for example, immigrants
55-64 years of age were 3.4 per cent of the total, and emigrants were 5,3 per cent
of the total. In addition, migration in decades after 1921 would have little effect on
the estimated 55—64 age group in 1921, since only a negligible number of persons
falling in the age group 65—74 in 1931 would have been involved in migration. This
would be even less likely for persons who survived to become 75—84 in 1941. The
1941 Census, it can be concluded, is a fairly satisfactory guide to the educational
attainments of the 55—-64 age group in 1921 and 1931, in so far as mortality rates
do not vary significantly by years of schooling,.

The total male gross labour force derived as described above from the cohort
method, migration adjustments and mortality adjustments in each decade matched
the actual census count in each decade fairly well with the exception of 1931°,

! In 1951, the estimate (Appendix Table A-4) was 2.4 per cent lower than the actual census
count of 1951: 1951 Census of Canada, Vol. IV, Table 111, 3,104,133 latour force males
25-64; estimate for 1951, 3,028,856. In 1941 the estimate was 2.1 per cent lower: 1941
Census of Canada, Vol. VII, Table 18, 2,524,973; estimate for 1941, 2,519,557, In 1931
the estimate was 10.9 per cent lower: 1931 Census of Canada, Vol. VII, Table 40,
2,340,297; estimate for 1931, 2,084,797. In 1921, 3.2 per cent lower: 1921 Census of
Canada, Vol. IV, Table XIV, 1,930,855; estimate for 1921, 1,868,662. In 1911 the esti-
mate was 6.7 per cent lower: 1911 Census of Canada, Vol. VI, Table 20, 1,620,033; esti-
mate for 1911, 1,510,952.
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The divergence of the 1931 estimate from the actual record of the 1931 Census
indicates a possible error in the migration adjustment for the decade 193141, since
the estimating procedure was to work backwards from the 1941 gross labour force
by deducting net migration to arrive at the 1941 labour force net of migration.
Mortality rates were then applied to the 1941 age groups (except for the 55-64 age
group in 1941) to yield the numbers in 1931 by age groups. Since the procedure to
arrive at the 1941 labour force net of migration involves subtracting immigrants and
adding back emigrants in the 1930’s, the number of labour force emigrants from
Canada in the 1930’s was apparently larger than estimated, either because the
deduction of returning Canadians (See Appendix B—9) was too large or the estimated
number of emigrants from Canada was too small.

As noted below, the mortality rates used to estimate the 1911 gross labour force
from the 1921 labour force net of migration were taken from the mortality experience
of 1921-31 and therefore may be too low.

If the mortality rates used were too low, the result is to arrive at an under-
statement of the numbers in the 1911 gross labour force, since the higher the
mortality rate for each age group, the larger would be the gross labour force in 1911
as derived from the 1921 labour force net of migration. Part of the 6.7 per cent
discrepancy, noted above, between the estimate of the numbers in the 1911 labour
force and the actual 1911 Census count for the labour force, may be due to the
mortality rate assumption. Since the same mortality rate for an age group was applied
to each education attainment category, the distribution of years of schooling held
by the 1911 labour force was not influenced by the mortality adjustment.

While the estimates indicate that the positive net migration of the decade 1911
21 increased the education quality of the labour force, it is likely that the years
of schooling estimating procedure for this decade equally overstated the educational
achievement of both the immigrant and emigrant labour force and thus overstated the
quality of the net addition from immigration in this period (see Appendix B-9).

The effect of the overstatement of the educational attainment of net immigrants
added to the labour force in the period 1911-21 is to cause a small understatement
in the estimate of the educational attainment of the gross labour force of 1911, with
the consequence that the 1911-61 and 1911-21 percentage changes in average years
of schooling are overstated by a small amount. From this it follows that the contri-
bution of education to economic growth in 1911-61 is also overstated by a small
amount.

Mortality Adjustment

The number of males in the ““gross labour force’’ by age groups and years of
schooling at each Census from 191151 was determined, except for the 55—64 age
group, from the labour force net of migration at the subsequent census year by
applying mortality rates calculated from Dominion Bureau of Statistics Vital
Statistics, 1961 (Catalogue 84—202, Table D—6). For example, persons in the
age group 35—44 in 1961 were 25-34 years of age in 1951. Since mortality rates for
males were available in 5-year age intervals in the above-mentioned publication, an
average of mortality rates for the 25-29 to 30—~34 age groups in 1952 and the 35-39
to 40—-44 age groups in 1961 was taken to represent the mortality experience of this
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particular age group for the 1950’s. The calculation showed, for example, that of
100,000 individuals in this age group in 1951, some 97,935 were still alive ten
years later. This implies that if there were 1,033,933 males 35—-44 years of age in
the 1961 labour force net of migration, there were 1,055,734 males 25—34 years of
age in the 1951 ‘“‘gross labour force’’. Mortality rates for a given age group were
assumed to apply to all persons in that age group regardless of level of education,

Mortality rates of the quality provided in the above-noted source were not
available prior to 1921, and it was consequently assumed that the same rates, by
age groups, that existed in the decade 1921-31 also applied to 1911-21. This
assumption may cause an understatement in the actual numbers in the ‘“gross labour
force’’ of 1911 (see above comparison of the cohort estimate for 1911 and actual
census count for 1911), although it does not affect the distribution of the 1911 labour
force by years of schooling,.

As noted earlier in this Appendix, the number in the male labour force 55-64
years of age, at each census earlier than 1961, could not be determined by moving
back an age cohort from the labour force net of migration from a later census year.
The actual numbers of males in the gross labour force 55-64 years of age at the
census years 191151 were taken directly from the appropriate decennial censuses.
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APPENDIX B-5
Computation of Median and Mean Y ears of Schooling

Median Years of Schooling

The method used in calculating the median years of schooling by the U.S.
Bureau of the Census was also used in the calculation of the Canadian median
years of schooling. One of the reasons for this was that it facilitates comparison
of this important measure of educational attainment between the two countries. A
further, less obvious reason for following the U.S. method is the nature of the given
data. The available distributions are given only in terms of discrete, single years
of schooling or in groups of years of schooling. For purposes of calculating the
median, therefore, the data are given in an ambiguous manner. For this reason, the
U.S. Bureau of the Census accepted the following method:

The median number of school years completed is defined as the value which divides
the population group into two equal parts — one-half having completed more schooling
and one-half having completed less schooling than the median. This median was com-
puted after the statistics on years of school completed had been converted to a continu-
ous series of numbers (e.g., completion of the 1st year of high school was treated as
completion of the 9th year and completion of the 1st year of college as completion of
the 13th year). The persons completing a given school year were assumed to be distri-
buted evenly within the interval from .0 to .9 of the year, In fact, at the time of census
enumeration (generally April or May), most of the enrolled persons had completed at
least three-fourths of a school year beyond the highest grade completed, whereas a
large majority of persons who were not enrolled had not attended any part of a grade
beyond the highest one completed. The effect of the assumption is to place the median
for younger persons slightly below, and for older persons slightly above, the true
median,

The same procedure for computing this median has been used in the 1940, 1950, and

1960 Censuses. Because of the inexact assumptions as to the distribution within an

interval, this median is more appropriately used for comparing groups and the same

group at different dates than as an absolute measure of educational attainment.?

In the case of those still enrolled in school in the United States at the time of
enumeration, which took place generally in April or May, this procedure would result
in an understatement of the true median. At that point in time, these persons had
already completed at least three quarters or more of the school year, but this method
credits them only, on average, with another one-half year. Thus the minimum under-
estimate for this group would be 0.25 of one year, and the maximum underestimate
would be 0.50 of one year. The influence of this group is not considered in this
study, since the relevant age group is 25—64.

In the case of those not enrolled in school at the time of enumeration in the

United States, this method would result in a slight overestimate in relation to the
true median, since the majority in this group would probably not have gone any

! United States Census of Population: 1960 [PC(I)-lD], p. xix.
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further than the indicated highest year completed. The maximum overestimate in this
case would be 0.50 of one year (if no one in this group had attended another partial

year). The true overestimate for this group, which would mainly apply to the 25-64-
year age group, is probably somewhat lower than 0.50 of one year, since some have

actually attended another partial year, or still were attending university at the time

of enumeration.

By using the above U.S. method for Canadian data, an overestimate of the
median also occurs, but the overestimate based on Canadian data would tend to be
somewhat larger than the overestimate for the United States, due to the definition
of the basic data. The U.S. Census distributions are compiled on the basis of highest
year or grade completed.® Further partial years beyond this, which were attended,
but not completed, do not enter into the U.S. distribution. The 1961 Census of
Canada, on the other hand, enumerated the highest grade or year of school attended,
but the year of school did not have to be completed in order to be registered as
that particular year in the distribution. The 1941 and 1951 Censuses of Canada
asked for the number of years of schooling attended, but this question, already noted,
also was not entirely free of ambiguity, since some persons may have repeated one
or several years of schooling. The educational data by years of schooling in the past
three decennial Censuses of Canada, therefore, tend to be slightly overstated in
relation to the educational data in the U.S. Census. It is mainly for this reason that
the median, though higher in both countries because of the method of calculation, is
overestimated to a somewhat greater extent for Canada. It should be emphasized,
therefore, that the estimated difference in the median years of schooling between
the two countries shown in this study may well underestimate the actual difference.

Mean Years of Schooling

The mean year of schooling arbitrarily used to represent the classification one-
to-four years of schooling by age groups as of 1961 was as follows: 25-34, 3.5
years; 35-44, 3.3 years; 45-54, 3.1 years; and 55-64, 3.0 years. In 1931, the
assignment of the average years of schooling by age groups was: 25-34, 3.0 years;
35-44, 2.9 years; 4554, 2.8 years; and 55-64, 2.3 years. In 1911, each age group
in the one-to-four years of schooling classification was assumed to have attained
2.7 years of schooling, Further research is required to test these assumptions. If
the ‘““mean year of school”” assumptions for 1911 are too high, or the one for 1961 is
too low, the percentage changes in the average years of schooling 1911-61, as cal-
culated in this study, would be slightly understated. On the other hand, if the
assumption for 1911 is too low, or the 1961 assumption too high, the percentage
change in mean years of schooling would be slightly too high.

In the absence of any historical information concerning the proportion of
persons completing either five or six years of schooling (five and six years of
schooling were given as a total in the 1941 Census), it was assumed throughout
the period 191161 that in each age group the mean years of schooling was 5.5

! The U.S. census question on education was in two parts: ‘‘What is the highest grade (or
year) of regular school this person has ever attended?’’ and ‘‘Did he finish the highest
grade (or year) he attended?” (U.S. Census of Population: 1960, [PC(I)-ID], p. xviii).
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years. This assumption may introduce a small bias which underestimates the
percentage change in the average years of schooling for the labour force 1911-61.
Offsetting the possible underestimate which may follow from the assumptions used
for both the one-to-four year and five and six years of schooling classifications

was the likely overestimate of males in the younger age groups who had attained

five years of high school, the possible overestimate made of males who had attained
grade eight (see Appendix B-2), and the general overestimate of years of schooling
held by the Canadian labour force as of 1961. The last item resulted from the assump-
tion made in this study that the 1961 Census enumeration of years of schooling
attained actually could be interpreted as years of schooling completed.

A further problem in the calculation of the mean arose out of the fact that a
proportion of males with university degrees in the decades 1911-61 had 17 or more
years of schooling, representing either a university degree obtained in five years of
schooling or university post graduate training, Proportions of the male population in
each age group from 1911-61 with 17 or more years of schooling were computed on
the basis of data from the 1941 and 1951 Censuses. In the absence of any further
census tabulation, the category ‘‘17 or more years of schooling’’ was taken to
average 17 years. In addition, the proportion of 25-64 males in the 25-34 age group
at the 1951 Census, with 17 or more years of schooling, was taken to apply also to
the 25—34 age group in 1961, The computations of the mean years of schooling of
the labour force by decades, therefore, took into account the proportion of those who
had either 16 or 17 years of schooling,
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APPENDIX B-6
Daily School Attendance

In order to calculate the change in the average days of school attended per year
of school completed per member of the labour force, it was first necessary to deter-
mine total enrolment and the number of days in which elementary and secondary
schools were actually open for pupils to attend during the period under study. The
second requirement was information about the average number of days of school
actually attended. As explained below, a school year of 200 days was taken as the
estimate for the actual length of the school year in Canada 1861-1961, and an index
of the annual change in the number of days of school attended was constructed from
the change in the proportion of average daily attendance in elementary and secondary
public schools to total enrolment (up to 1903, on the basis of Ontario’s records;
1904-61, on the basis of records for Canada).

The 200-day school year was taken as representative of the period 1861-1961
in the light of considerable supporting evidence, although 200 days in the nineteenth
century very likely represented a standard, rather than the number of days that
schools were actually open for pupils to attend in many rural communities in Ontario,
Annual reports on public education in Ontario in the later nineteenth century indicate
that a school year of at least 200 days was in effect in some Ontario communities.
The 1871 report (The Annual Report of the Normal, Model, High and Public Schools
of Ontario, 1871, Chief Superintendent of Education, p. 123) provides a frequency
distribution of attendance by days of school, in which the highest interval is 200
days and over. A small proportion of students did attend elementary school for more
than 200 days in 1871, Later annual reports of the Ontario Department of Education
in the nineteenth century indicate, in the same manner, that approximately a 200-
day school year was in operation for at least some Ontario communities in the last
three decades of the nineteenth century.

Frequency distributions of the number of days during which schools were open
were available for the Provinces of Nova Scotia, Alberta and Saskatchewan. Such
records provided information for at least one year for each of these provinces in the
first decade of the twentieth century (see Dominion Bureau of Statistics, Historical
Statistical Survey of Education in Canada, 1921, Tables 12, 13 and 14). Nova Scotia
elementary schools were open an average of 198 days in 1904, In Saskatchewan and
Alberta in 1904 and 1905 the number of elementary schools, which were open 200
days and over, accounted for 37 per cent and 41 per cent respectively of all schools
in each province. The above-mentioned Historical Statistical Survey (p. 25) noted
that, as of 1921, “a full year of school in most provinces has about 200 teaching
days, or slightly more, over and above holidays’’. It is concluded that an estimate
of 200 days of school 1861-1961 approximates the historical standard in the Canadian
provinces.

An index of the annual change in the days of school attended was derived from
the change in the proportion of average daily attendance to total enrolment in Ontario
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before 1903, and in Canada as a whole for the years 1904—-61 (Appendix Table A-10).
The use of total enrolment figures creates year-to-year inaccuracies which are not
likely to seriously distort the long-run measurement of days of school attended. The
Dominion Bureau of Statistics commented on this problem in 1921. Attention was

also drawn to the very large differences in actual amount of instruction obtained by
pupils with equal years of schooling but with much lower days of schooling attended.

As it is almost impossible to ascertain how many pupils are counted twice in the
total enrolment — that is, the number of pupils who are enrolled in one school for a
part of the year and in another for another part — it gives an underestimate of the actual
time spent by the pupils in school. For example: if 100 pupils attended 100 days in one
school and then 100 days in another, their real attendance would be 100 per cent, but
they would appear in the reports as 200 pupils with an aggregate attendance of 20,000
days, an average attendance of 100 a day and a percentage attendance of 50. It is
possible that the duplication mentioned prevails to a considerable extent, especially
in these days of influx from rural communities into urban. Hereafter, great care will be
exercised to eliminate one possibility of duplication — the case of pupils transferred
from one classroom or grade to a higher being counted twice.

There is reason to believe that most departments provide against this form of duplica-
tion; the question is whether inexperienced teachers strictly conform to the instructions
of the departments. The importance of ascertaining a true percentage of attendance is
great. If a province showed a percentage of attendance of 60, where the average number
of days schools were open was 150, it would mean that the children in that province
were present on an average only 90 days out of the 200 or more days the schools were
expected to be open. In eight such years the pupils would receive on an average but
720 days of instruction, that is 3.6 years. They could not be expected to be as well
advanced as pupils in a province where the schools were open on an average of 190
days and where the percentage of attendance was 80, or 152 days a year attendance for
each child, or 6 years attendance out of the eight. The low percentages in the western
provinces are possibly due in a large measure to the duplication mentioned, They are
also due to the severe winter climate and other causes. As these percentages, however,
are assumed to be computed on the same basis from year to year, a historical table of
this kind will be valuable as indicating improvements or fluctuations from year to year,
and as a record of the times. In 1918 and 1919 there was an epidemic of Spanish influenza,
The effects upon attendance at school can easily be seen in a historical table of this kind.
In the case of an old province like Nova Scotia the effect can be seen in an enrolment
table in the drop in the enrolment from 109,000 to 106,000, but in new provinces where
the school enrolment is growing so rapidly there was a larger enrolment than in previous
years. The table of percentages of attendance, however, shows a serious drop.?

A partial check on the validity of using the proportion of average daily attendance
to total enrolment as the basis for calculating nineteenth century changes in the
days of school attended, was possible from frequency distributions of pupil attendance
by days of schooling, available for Ontario, 18711900,

The 1871 Annual Report of the Superintendent of Education for Ontario, referred
to above, provided a frequency distribution showing attendance in elementary
schools by uneven intervals of 0-20 days, 20-50 days, 50-100 days, 100-150 days,
150-200 days and 200 days and over. If attendance is taken to be evenly distributed
within each interval so that the mid-point is representative, and if the mid-point of
the open-end interval is taken as 205 days, then in 1871 the average attendance of

! Dominion Bureau of Statistics, Historical Statistical Survey of Education in Canada,
1921, pp. 22, 24.
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Ontario elementary schools was 94 days, or an average attendance of 47 per cent
out of a possible 205 days. The 47 per cent can be compared with the 42 per cent
derived from the proportion of average daily attendance to total enrolment for
Ontario elementary schools in 1872, shown in Appendix Table A~11. The compar-
ison indicates that the percentages are of similar magnitude and the difference
could be attributable mainly to the rough estimating procedure used to determine
the average days of school attended from the frequency distribution.

Further evaluations of the average daily attendance-total enrolment proportion
were possible. For example, the 1898 Report by the Minister of Education, Ontario
(Table 1A, p. 9) provided a similar distribution to the one noted above for 1871, On
the basis of similar assumptions, an average of 115 days was attended in 1897 by
Ontario elementary school pupils out of a possible 205 days, or 57 per cent of
possible days. Appendix Table A—11 indicates that the proportion of average daily
attendance to total enrolment for Ontario elementary schools was 56 per cent.
Further comparisons between the percentage of days of schoo! attended derived
from frequency distribution and from average daily attendance-enrolment figures
indicated that for the few provinces, where both sources were available during the
period 190020, there was a general correspondence in the two estimates. After the
1920 Conference of Dominion and Provincial Officials on Education Statistics,
sponsored by the Dominion Bureau of Statistics, many of the difficulties in enrol-
ment and average daily attendance statistics were overcome, with the consequence
that the data used to represent daily school attendance after 1920 (noted in Appendix
Table A—10) are more precise.

The computation of average days of school attended per man in the labour force
per school year involved matching each age group in the labour force in each decade
to the days of attendance applicable to the years in which school was attended. Males
in all census years with thirteen or more years of schooling were assumed to have
attended the same number of days of school during their entire school careers as
comparable students in 1961, It was conservatively estimated, by moving back the
Ontario percentage of ‘“days of school attended’ figure from 1867 to 1859 (when the
55—64 age group in 1911, who had attended one to four years of schooling, were
actually in school), that 41 per cent of a possible 200-day school term was attended.
If 42 per cent of the possible 200 days, or 84 days, is taken as representative of
schoo! attendance in Canada in 1861, then by 1961, days attended for persons with
twelve or less years of schooling had risen by 100 days.

It was assumed, because the observations of days attended for Ontario were not
on an annual basis in the nineteenth century, and also to simplify the computations,
that daily attendance rose, on average, one day a year over this 100-year period.
This assumption is not far from the actual historical experience. Decade percentage
changes in the average number of days of school attended per year of school attended
(Table 22, col. (3)) thus reflect changes in past daily attendance of all males in
the labour force. The daily attendance figure for a given census year was weighted
by the numbers in the male labour force in given age groups with particular educa-
tional attainments. For example, in 1911 the estimate of this study was that 104,000
males 25-34 years of age completed only eight years of schooling. On the average,
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this age group was born in 1881, was enrolled in grade eight in 1895, and attended
an estimated 57 per cent, or 114 days, of the possible days of school. In a similar
manner, each age group, by years of schooling, was matched with the appropriate

percentage of days of school attended and weighted by the number of males in that
cross-classification.
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APPENDIX B-7

Technical Note on the Calculation of
Changes in Growth Attributable to Education

Income Weights

Census information on average annual income from employment by years of
schooling for the non farm labour force did not provide separate data for persons
with zero to four years of schooling, five to eight years of schooling, four years of
high school or five years of high school. Estimates of annual incomes for these
classifications of schooling (in addition to the classifications given by the Census
of 1961) are shown in Table 20. The estimate of income earned by male members of
the labour force with grade eight education is of particular importance, since it
serves as the base for differentials in incomes earned by persons with lower and
higher levels of schooling. However, the Dominion Bureau of Statistics provided,
in unpublished tabulations, annual incomes for male wage and salary workers with
zero to four and five to eight years of elementary schooling; and for workers with
four years and five years of high school. The wage and salary income was adjusted
upward to take account of omission of owner income and an allowance was made
for a rise in income per year of additional elementary schooling which was more
than proportional to the rise in elementary years of schooling. The resulting estimates
of average annual income by age groups for zero to four, five to seven, and eight
years of elementary school, described further below, were then weighted by the
total number in the labour force in each age group attaining that level of education
which yielded an average income for males with zero to eight years of school at
$3,530 — almost exactly the same as the average income recorded by the census for
males aged 25-64 in the 1961 Census with zero to eight years of schooling (1961
Census of Canada, Catalogue No. 98—502, Table B—6). While this does not imply
that the calculations of incomes for persons with grade eight schooling, or those for
persons with lower levels of elementary schooling, are entirely correct, they are
believed to be near the right order of magnitude. Some other combination of incomes
associated with elementary schooling was possible, although no other set of numbers
in each education category provided an internally consistent weighting result.

In more detail, the procedure for estimating annual incomes associated with
elementary school year classifications consisted of computing a weighted average
income for zero to eight years of schooling for each age group in 1961 on the basis
of wage and salary income for zero to four and five to eight years of schooling. The
ratios of average annual income of the zero-to-four and five-to-eight classification
to zero-to-eight average annual income were applied to the annual income of the
non farm labour force 2564 years of age already calculated for the census report.
For example, since the wage and salary income data from the 1961 Census omitted
owner income, then to correct for this omission the calculation was as follows: the
proportion of average income for the 25-34 age group with zero to four years of
schooling to the average income of the same age group with zero to eight years of
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schooling (both wage and salary income) is 74,98 per cent; this ratio was then in
turn applied to the average income figure of $3,311 for the non farm labour force
(which included owner income) 25—34 years of age with zero to eight years of
schooling (1961 Census of Canada, Catalogue 98—502, Table B-6) to yield the
estimate of $2,483. This figure, along with similarly derived incomes for each age
group in the zero-to-four-years classification, were averaged to obtain the income
of $2,758 shown in Table 20.

This procedure was also used to derive the annual income of the labour force
with five to eight years of schooling. Annual income associated with eight years of
schooling was determined by taking the average income for the zero-to-four clas-
sification as equal to the income of persons with three years of schooling and the
average income for the five-to-eight classification as equal to the income of persons
with about seven years of schooling. The distribution of the numbers in the labour
force by years of elementary school was considered in arriving at about seven years
of schooling. The difference in average incomes of the zero-to-four and five-to-eight
classifications, separated by approximately four years, provided an estimate of the
addition to income associated with a change in one year of schooling at this level
of elementary schooling.

Denison’ s study of percentage earnings differentials associated with education
(Appendix Table A-14) indicated that, as years of elementary schooling completed
rose, higher differentials existed for higher years of elementary school completed.
It was assumed in this study that completion of the eighth year of elementary school
added one and one half times more to annual income than the completion of
each year of the four lower years of elementary schooling, The above series of
calculations deriving the additions to income of the four successive years of schooling
grades three to seven and, as well, taking the addition to income for grade eight at
one and one half times this yearly increment, were repeated for each age group,
yielding an annual average income for grade eight of $3,970 (Table 20).

Annual average incomes from employment for members of the labour force with
both four years and five years of high school (grouped together in the 1961 Census
of Canada, Catalogue 98—502, Table B—6) were estimated from the incomes of non-
farm male wage and salary workers with either four or five years of high school in a
similar manner to the incomes of persons with elementary schooling. The operation
again involved making an upward adjustment for average incomes, for each age group,
necessitated by the omission of owner income. Average incomes for the 25—-64 age
group with either four or five years of high school are shown in Table 20.

Outline of Calculations

As shown in Table 20, average incomes by level of schooling derived in the
manner just described, were expressed as percentages of the average income for
persons with eight years of schooling. For reasons explained elsewhere in this
study, the percentage differences in the incomes by level of schooling were reduced
to three fifths of their original extent. For example, if the income of a person with
a certain higher level of schooling was 200 per cent of the income of a person with
only eight years of schooling, then the percentage difference was 100 per cent.
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This latter figure is reduced to three fifths, or to 60 per cent, so that the new index
would read 160 in relation to 100 for grade eight income. Indexes derived in this
manner are shown in the third column of Table 20. The products of these indexes
and the dollar figure for average income associated with grade eight provide mean
incomes by level of schooling, representing the assumed effect of education only
(Column 4, Table 20). This special set of incomes should be considered only as a
suitable weighting device in the procedure of combining groups of persons with
different levels of schooling (such as the 1911-61 male labour force). The important
aspect of this process is to enable us to quantify the effect of educational differ-
ences in a single measure, such as percentage changes in average income over
time. The following is the weighting scheme underlying the calculations in Table
21 and Appendix Table A—15:

1961

Increase in income per man due to education: 100 ¥——_
21961

Y/

- 100,2

e e W]_1961
j

y1961

is the weighted mean income per man in 1961, calculated from the reduced
income differentials to reflect education only.

ejal is the distribution of the labour force by specified years of schooling in each
census year a; a = 1911-61.

wj1961 are the income weights described above.

It was noted that the educational distribution (ej) relates to the male labour
force aged 25—64, while the income weights (Wj1961) are based on incomes earned
from employment by the non farm male population aged 25—-64 in the current labour
force. Data availability dictated the use of these two sets of statistics. In the
absence of information on education-income differentials for employed persons in the
farm population, it was assumed that, although the level of average incomes earned
from farming is lower, more-highly-educated persons would earn more than persons
with less education. It is plausible to assume that income differentials in non farm
incomes would be similar to those in incomes from farming. Because of the relatively
small proportion of farm employment in total employment by 1961, it would require
a major divergence in the pattern of farm and non farm education-income differentials
to affect this assumption to a measurable extent. The percentage change in average
income earned due to education would be affected to an even smaller extent, since
the overwhelming element in a weighting scheme with 1961 base period weights is
the changing structure; in this case, the changes in the educational distribution are
the main determinants of the changes shown in Table 21. The use of somewhat
different income weights (as a consequence, for example, of the inclusion of farm

! The data in Table 21 were rebased with 1911 = 100.
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income weights, if they were available) would not likely have a very significant
effect on the changes shown in Table 21.?

The discrepancy between a conceivably more correct measure of the contribution
of education to economic growth and the measure actually made in this study would
be shifted, in the context of an aggregate production function approach, into a
residual (if it was computed) containing all types of errors and ‘‘unexplained”’
productivity effects. In this study, the use of male labour force aged 25-64 in
deriving the estimates of the contribution of education to the increase in output per
employed person and to the growth of national income appears to contribute both to
an overstatement and to an understatement which should be noted even though these
errors may be largely off setting in effect. The following discussion dealing with
the framework used to calculate the contribution of education to the growth in out-
put per employed person is designed to clarify the problem introduced by the omission
in the calculations of employed women and employed males under 25 years of age.

In an aggregate production function approach it can be stated, in simplified
terms, that

n
prasli+Bk+yr+a
Bl By

when p is labour output per man

| represents labour input per man

k, r and a stand for inputs of capital, land and technological change.
p, 1, k, r and a are in terms of compound annual growth rates

a, B, and y are defined to add to unity, and represent factor income shares in
national income.

n
Zl lj =} +,1, +1, -+ 1, where each subscribed | represents a quantifiable charac-
2 teristic of labour input per man, such as better schooling,
shorter hours worked, age-sex composition changes, etc.

Assume that 1, represents the rate of growth in labour income per man due to
improved education, which can be viewed as the equivalent of an increase in the
amount of labour used. It follows that the contribution of education, as defined in
this study, to the rise in output per man, can be expressed as 100 ﬂ%—,l

Since p, the actual growth of output per employed person, was computed on

! The average educational attainments of the farm labour force are typically lower than
those for the nonfarm labour force, and the net effect is reflected in the educational
structure of the entire labour force. The inclusion of farm incomes by level of education,
based on an educational distribution of the farm labour force containing proportionately
more persons in the lower levels of schooling than the nonfarm labour force, would
slightly reduce the average income per person with lower educational attainments in
relation to those with higher educational attainments. Thus, to the extent to which this
would result in a widening of education-income differentials, the contribution of improved
schooling to growth in labour income, as shown for example in Table 21, would be
understated.
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the basis of total labour force employment, but 1, only on the basis of males
aged 25-64, two further assumptions are implied in this ratio:

L.  The education-income weights used to determine 1, in the numerator of the
term %1 also apply to the whole labour force, including both sexes, 15 years and
over. This assumption has relevance for the weighting system in two ways, First,
it implies that the education-income differences of persons in the 15-24 age group
were the same as in the 25-64 age group. This assumption, a priori, does not
appear to be unrealistic. Second, the assumption implies that the education-income
differentials of female members of the labour force were the same as those of males.
The 1961 Census data indicate that for female members in the non farm labour
force attaining elementary, secondary and university education, average incomes
from employment for the 25-64 age group were considerably less than males with
similar educational preparation, although the differences decline with higher levels
of education. Three important explanations of the male-female income differential
by years of schooling are found in the different occupational structure of the two
groups, the shorter work experience of females, and in the fact that in the data
available, the number of part-time female members of the labour force was much
higher than was the case for male members. This last point may also provide part
of the explanation for the apparent decline in the male-female income differentials
with higher levels of education.?

On the other hand, the education-income differentials of male and female
members in the labour force were surprisingly similar for the percentage differences
in incomes which high school completion and university completion registered when
compared with incomes earned by their respective members with only elementary
education. For example, for the age group 25-64, with average annual earnings
from employment of males with only elementary school equal to 100,? the percentage
earnings differential was 43.9 per cent higher for high school completion, and
165.1 per cent higher for university completion. For females in the labour force,
using the annual average earnings from employment for women with only elementary
education equal to 100, the percentage earnings differential was 58.6 per cent
higher for high school completion and 164.6 per cent higher for university com-
pletion,?

Female members of the Canadian labour force were better educated than male
members in 1961 for all age groups within the category 25—-64. Even though the
proportion of males in the 25—54 age groups with university training was slightly

! For an analysis of male-female absolute income differentials by years of education and
age groups, see J. R. Podoluk, Earnings and Education, Dominion Bureau of Statistics,
Catalogue 91-510, pp. 16-29.

? The information necessary to calculate the base year as grade eight income equaling
100, used for calculation of male education-income differentials in this study, was not
available for female members of the labour force.

3 Calculated from Podoluk, op. cit., Table 6, p. 21.
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higher, the proportions of females with more than elementary education was con-
siderably higher than for males.!

The inclusion of female workers’ income by level of education, based on an
educational distribution of female workers containing proportionately more persons
in the higher levels of schooling than in the male labour force, would tend to reduce
the average income per person with higher educational attainments in relation to
those with lower educational attainments., This conclusion follows from the two
factors of considerably lower absolute level of incomes by years of schooling of
female workers relative to males, and the higher proportion of better educated females
in the labour force. The inclusion of females in the calculation of average incomes
by level of education would result in average income per person employed having a
proportionately greater downward adjustment for more highly educated persons than
the downward adjustment in the average income per person with less education. To
the extent that this would result in a narrowing of the education-income differentials,
the contributions of education to output per employed person is overstated by
calculating income weights only on the basis of average incomes of males, as was
done in this study.?

2. The second assumption implied in the ratio ‘1%5‘ is that the mean years of
schooling of all persons in employment are similar to those of males aged 25-64.
Divergences from this assumption would have relevance for changes in the educa-
tional distribution of the labour force over time. The mean years of schooling of
the male labour force were used to compute column 4 and column 5 of Table 22,
resulting in an estimate of the influence of both changes in the years and days of
schooling on labour output per man. Since female members of the Canadian labour
force were better educated than male members in 1961 for all age groups within
the category 25—-64 and the proportion of females in the total labour force doubled
over the 50-year period with more than half the increase occurring in the 20-year
period 194161, the inclusion of females in the labour force could have a tendency
for the mean years of schooling of the total labour force to rise more rapidly than
the mean calculation for males used in this study.

There is some evidence, however, that the educational superiority of female
members of the Canadian labour force has been declining from the 1920’s through

! Computed from Dominion Bureau of Statistics, 1961 Census of Canada, Catalogue 94-513,
Table 19. The following proportion of males and females in the labour force, by age
groups as of 1961, had more than elementary education; 25-34, males 62.1 per cent,
females 74.0 per cent; 35-54, males 53.8 per cent, females 65.8 per cent; 55-64, males
37.3 per cent, females 54.1 per cent,

2 The 1961 Census indicated that the ratio of annual income from female employment to
male employment was lower, for example, at the elementary school attainment level than
at the high school attainment level. Though the data are distorted by the presence, rela-
tive to males, of more part-time women workers (who would likely be relatively more
numerous in the elementary classification), the more the female-male differential narrows
with higher education, the less would be the influence of the inclusion of women workers
in reducing the education-income differential.
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the 1950’s, relative to male members.! If the trend suggested by this evidence is
correct, then in the earlier years the relatively few, but better educated female
workers must be compared in their influence on the mean years of schooling, with
the influence of increasing numbers of female workers with declining superiority
in years of schooling. Since the female superiority still persisted for the 25-34
age group in 1961, the rise in the mean years of schooling has been understated to
some extent in the calculation based on the male labour force and consequently,
on this basis, the contribution of education to economic growth is slightly under-
stated.

To complete the quantification of the influences which determine the quality
change in labour input would require further studies of the change in age-sex
structure and female work experience in the Canadian labour structure. Changes in
the age structure and in the ratio of male-female employment are also important
factors in average productivity growth. These do not enter into the calculation of
the effects of better education, but would be computed as separate changes in the
quantity of labour input over time. This latter analysis, such as performed by
Denison in an additional undertaking,? is not within the scope of this study, however.

! The percentage change in the proportion of male members of the labour force with more
than elementary schooling increased by 66.4 per cent, moving from the 55—-64 age group
to the 25—3 4 age group. For female members the comparable proportion increased by
36.9 per cent. Calculated from Dominion Bureau of Statistics, 1961 Census of Canada,
Catalogue 94—513, Table 19.

2 gee Denison, The Sources of Growth, Chapter 8.
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APPENDIX B-8

Note on the Aggregate Production Function Approach
and the Labour Share in National Income

The underlying analytical framework of Denison’ s study (and this study) of
the contribution of education to economic growth is based on a type of Cobb-
Douglas aggregate production function—a tool of analysis which permits an explo-
ration of the relationship between the growth of output and the growth of inputs,
This production function takes the form.

o 1'&

O0-AL K

where O is real output, L and K are, respectively, labour and capital inputs, A is
an index of total factor productivity and « and 1-« are the elasticities of output
with respect to labour and capital. The term A in the production function is a
constant through time, If technological advance occurs, A will increase at some
rate (1 + t)? where t is the increase in the productive efficiency of the factors of
production and n is time. Under the assumption of perfect competition, constant
elasticities of output with respect to labour and capital, constant elasticity of
capital and labour substitution (the elasticity of substitution between capital and
labour is unity)! and neutral technological change (the effect of technological
change is to shift the production function without changing its shape), this linear

8 The assumption of constant unitary elasticity of factor substitution between capital
and labour follows from the previous assumption of constant elasticities of output with
respect to labour and capital. Thus, if the elasticity of factor substitution between
labour and capital were other than unity, the proportion of the income share of labour in
national income would change with a change in the price of capital inputs. However, this
assumption of unitary elasticity of factor substitution is not of critical importance in the
calculations., Denison, in answering a comment concerning this assumption, agreed that
the elasticity of substitution is probably less than unity but stated:

‘“Note, first, that elasticity of substitution makes no difference if labour input and
capital input grow at the same rate; it is Only to the difference between their growth rates
(which is small in both my 1929-57 estimates and 1960-80 projections) that the question
of elasticity is relevant.

““‘Secondly, and more important, Richard R. Nelson has shown that the contribution of
a given per cent increase in capital or labour, the other being held constant, is lower by
only a trifling amount if the elasticity of substitution between capital and labour is only
.5 rather than 1. If it is even .3, the assumption that it is 1 will overstate the effect on
output by only 1/30. Elasticity has to approach zero to make a substantial difference.
Similarly if elasticity of substitution is greater than 1, this makes hardly any difference
either. For changes in the relative proportions of the factors of a size worth examining, at
least, my estimates are not sensitive to the assumption about elasticity of substitution
within a very wide range.’’ Denison, ‘‘Reply,’’ The Residual Factor and Economic
Growth, OECD, Paris, 1964, p. 82. The reference to the study of R. R. Nelson, not
identified in the above source is R. R. Nelson, ‘‘Aggregate Production Functions®’
American Economic Review, Sept., 1964, p. 577, from his paper ‘‘Aggregate Production
Functions and Medium Range Production Functions,’”” RAND RM-3912-PR. Santa Monica,
1963.
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and homogenous production has the property that the exponent « of L is exactly
equal to the ratio between total wage income and total output O (estimated as .76
in this study).

More specifically, under competitive conditions and equilibrium, any given
factor of production of similar quality will tend to receive the same income, and
this income will tend to be equal to the factor’s marginal product. Under these
conditions, the average income per unit and the marginal income per unit would be
the same and both would equal the value of the marginal product of a unit of the
factor.?

If labour is paid a wage equal to the value of its marginal product, it can be
shown that, mathematically, a Cobb-Douglas type of production function will yield
a share of wages relative to total output which is fixed and independent of the
other variables in the production function. The ratio between total wage income
and total output is then equal to «, the exponent of L in the Cobb-Douglas type of
production function. Empirical evidence respecting the constancy of labour’s share
in national income does not appear to contradict the Cobb-Douglas production func-
tion hypothesis.?

The share of labour in national income, derived below, is used to approximate
the exponent «—the elasticity of output with respect to a change in labour input. As
Denison indicated (Sources of Economic Growth, pp. 30 and 32), estimates of the
distribution of national income by factor shares serves two key purposes in estimating
the sources of economic growth. First, use of factor shares in national income
permits a measurement of how much a small increase in the quantity of one factor
would increase national income. Second, such shares can be used as a set of weights

Denison’s comment on these conditions is that ‘‘the basic assumption of my approach
is that the economy of the United States is not so different from this description as to
invalidate the use of average return per unit of each factor as a measure of its marginal
value product....The chief requirement for its validity is that firms tend to employ each
validity is that firms tend to employ each factor up to the point where its marginal value
product equals the price of its services (however that price may be established) and that
departures from this practice tend to be offsetting’’, Source of Economic Growth, p. 31.
In a similar manner, we can suppose that in the long run, competitive factors are likely
to operate in a market economy such as Canada’s with considerable effect in establish-
ing a wage structure such that wages do reflect differences in the marginal productivity
of labour. If employers did not set wages so as to maximize profits, then the relationship
between incomes and the marginal productivity of labour would be distorted. For example,
it has been suggested that employers might engage in “‘conspicuous production’’ in the
sense that they may hire high school graduates or college graduates and pay them accord-
ingly even though these jobs do not require higher levels of training, such employer
behavior may not be at all non-profit maximizing, since in the long run, recruitment of a
higher trained individual may be the best guide in indicating his higher future product-
ivity contribution in employment. See also William G. Bowen, ‘‘Assessing the Economic
Contribution of Education: An Appraisal of Alternative Approaches,’” Economic Aspects
of Higher Education, Paris, 1964, Organization for Economic Co-operation and Develop-
ment, pp. 186-187.

For a proof that the ratio between total wage income and total output must be exactly
equal to the exponent of labour input in the Cobb-Douglas production function and for
further reference to the literature on empirical evidence, see W. J. Baumal, Economic
Theory and Operations Analysis (Prentice-Hall, 1961), p. 293.
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which serve to combine a group of various types of inputs into a single measure of
the total resources used in production.

Our interest in this study is limited to the first application. As calculated
below if the share of labour earnings is taken as 76 per cent of national income,
an increase in the quantity of labour input of 1 per cent will result in an increase
in total output of 0.76 per cent. Similarly, an increase in the quantity of all inputs
by 1 per cent would yield a 1.0 per cent rise in total output. Over a period of time,
an increase in the quantity of factor inputs of 1 per cent may actually result not in
an increase in output of 1 per cent, but in a somewhat higher increase due to
increasing returns to scale. As noted in the text, Denison estimated the effect of
increasing returns to rising economies of scale as a separate growth source,

Calculations indicate that on the basis of National Accounts data since
1926, labour received, on average, a little over three quarters of net national income.
Net national income at factor cost in current dollars was taken from Dominion
Buteau of Statistics, National Accounts, Income and Expenditure, Table 1. Labour
income, based on the same source, was defined to include compensation to employees
and a proportion of the income from unincorporated business, both farm and non farm,
which may be considered as the return to the owner’s labour. The proportion used
for this purpose was 63 per cent, For example, total labour income defined in this
manner constituted 76.4 per cent of net national income in 1929 and 76.7 per cent
in 1957, The average of the labour share for all years from 1929-57 amounted to
76.4 per cent. Any other plausible assumption about the proportion of unincorporated
income assigned to labour (see Table B—1, below) would not have resulted in a
significantly different average labour share, nor in a significant change in the pro-
portion of productivity growth per employed person attributable to better education
over the period 1929-57:

APPENDIX TABLE B-1

The Effect of Different Assumptions in Computing
the Labour Income Share, 1929-57

Assumed Proportion of Average Total Labour Proportion of Productivity
Unincorporated Income Share in Net National Growth per Employed Person
Assigned to Labour Income Due to Improved Education
(Per cent)
@) 2) (3)
50 74.3 19.7
63 76.4 2052
75 78.9 20.9

While Denison has not specifically stated his underlying model in the form of
an aggregate production function equation, it is useful to interprete Denison’s
model in this manner, Richard R. Nelson, in a paper concemed with the use of
the Cobb-Douglas produ ction function in a more general analysis of economic
growth, has provided a formulation of both the Denison and Solow models within
the framework of an aggregate production function.* Not only is the technique of

! Richard R. Nelson, ‘“‘Aggregate Production Functions and Medicin-Range Growth Pro-
jections,’’ American Economic Review, Sept. 1964, pp. 575-606.
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measuring the contribution of education to economic growth more apparent in
Nelson’s discussion, but in addition, he suggests how the measure of quality
change in labour inputs might be incorporated in other aggregate production
function formulations.

Denison’s model can be interpreted (with slight changes in Nelson’s symbols
to keep the terms consistent with earlier discussions in the paper) as

* -4 -
Ot - At (Lt qt) Kl

(Lt qp) AK
or AOt - &A:+ <A Lt g (1-«) K t
Ot aF~ t 9t t

where M: is the rate of growth of output per unit of input, = and =-1 are the

A" elasticities of output with respect to labour and to capital and A K
is the rate of grow;h of capital inputs (not specifically adjusted for Bt
quality change). A is a more limited concept than the term A in the equation
O = AL “K*™ noted earlier in this Appendix, since the rate of improvement in the
average quality of the labour force is treated as a rate of change in the quality of

labour inputs in the term A (Lt qt). Therefore, * represents, in Denison’s model,
the rate of growth in the tAdt  advance of knowledge and certain organizational

(disembodied) improvements in efficiency; included are the negative influence of

an adjustment for restrictions against optimum use of resources and positive adjust-
ments for reduced waste in agriculture, changes in lag in the application of knowledge,
economies of scale, and advance of knowledge—the last item being Denison’s final
residual (see Appendix Table A—-16 for a summary of Denison’s estimates of the
sources of economic growth).

To examine further the Denison adjustment for quality change improvement in
labour inputs, the above equation can be written in the form

6‘_9;=AAU«)\.\L+«5Lt+(1-«).&}&t
t A?— Lt Kt

The rate of improvement in the average quality of labour, AL, has three components
in Denison’s study; ALE for changes in the total years and days of schooling of the
labour force, )\LC for changes in age-sex composition and A for changes in labour
productivity per man-hour as the average work week declines. Only the first com-
ponent was estimated in this study.

A further analysis of the sources of growth in the Canadian case requires
considerably further research, not only to enable the completion of estimates for
the remaining large list of growth variables in Denison’ s framework, but also for
exploring the suitability of using other formulations of the Cobb-Douglas type of
production function which involve a differing account of the complementarity between
technical change and investment. For example, Solow’s model can be expressed as

v 1o plee
Ot-AtLtJ

The ] term refers to Solow’s adjustment for quality change in capital inputs expressed
by ‘‘a quality-weighted number of machines with new machines given a greater
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weight than old machines, reflecting the newer technology embodied in them”.t In
the above form, Solow’s model, while differing in its emphasis on growth factors,
resembles Denison’s model. However, A' in Solow’s model isdifferent than A% in
Denison’s because of the quality adjustment for capital input and the lack of an
adjustment for changes in the quality of the labour force. It would no doubt be
fruitful to consider both labour and capital quality adjustments in a further analysis
of the sources of Canadian economic growth. It is also possible that there exists
a significant complementarity among the three main contributors to the growth in
total factor productivity—technological change, improved education attainment and
levels, and improved efficiency in allocation. To note just one case which Nelson
has emphasized ‘“‘one might seriously propose the hypothesis that the need for and
return to educated people generally, not just research and development personnel,

are in large part functions of the desired and actual rate of technological change’’.?

! Ibid., p. 581. The Solow model given above and accompanying discussion is also from
Ibid,, p. 581.

? Ibid., p. 591.
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APPENDIX B-9
The Educational Attainments of Immigrants and Emigrants

Since international migration in Canada has been significant in every decade
since 1911, except during the 1930’s, it was necessary to attempt a measurement
of the effects of net migration on the educational attainments of the Canadian male
labour force. In his study, The Sources of Economic Growth, Denison was fortunately
able to ignore the effects of international migration, since it had a small effect on
the U.S. labour force after the 1920’s. To undertake this measurement for Canada
proved to be a formidable task, and the results presented here can only be regarded
as first approximations. The estimates were essential for this study, however, in
view of the large flows of immigration and emigration during certain decades. This
appendix provides a detailed review of the estimation procedures to indicate the

approximate nature of the results and to serve as a reference for further research in
this area.

Precise information on certain characteristics of immigrants and emigrants
for Canada is not available. No information appears to exist which states the
educational attainments of immigrants in a form which could be used in the type
of age-cohort analysis employed in this study. The 1961 Census of Canada did,
however, publish a summary of the educational attainments of all immigrants, male
and female, for the period 1946—61.* This material relates to both males and females,
and does not correspond with the time-period definition used in this study. As yet
no official statistics are published in Canada on emigration, and the immigration
statistics of United States and Great Britain had to be used to estimate Canadian
emigration. Existing studies on Canadian net migration (notably Nathan Keyfitz,
‘“The Growth of Canadian Population’’, Population Studies, June 1950) were not
addressed to questions involving the labour force as such, but rather to questions
about net population movements. The sources, gaps, difficulties and assumptions
of estimating the educational attainment of migrants by age, summarized in
Appendix Table A—S5, are discussed, by decade, in this Appendix.

Of the 1,605,000 immigrants who entered Canada from January 1, 1951 to May
31, 1961 (records of the Department of Citizenship and Immigration, Canadian
Immigration Bulletin), 1,203,000 were residents in Canada in 1961 according to the
1961 Census (Catalogue 92-548, Table 58). There was therefore an apparent
disappearance of immigrants arriving in Canada in the period 1951-61 of 403,000.
Deaths are estimated to account for about 30,000 of these, while the records of the
U.S. Immigration and Naturalization Service show that immigrants to the United
States from Canada who arrived as quota immigrants in 1951-61, and who were
therefore not born in Canada, amounted to 99,280 in the period July 1, 1951 through
June 30, 1961, but some portion of these may have arrived in Canada in decades
prior to 1951-61. In addition, emigrants from Canada to the United Kingdom, who

! Catalogue 99-520, Table XIX.
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had resided in Canada for more than 12 months, and who arrived directly by sea
amounted to about 93,000, from July 1, 1951 to June 30, 1961 (Board of Trade Jour-,
nals, U.K.). Some portion of the above emigrants to the U.S. from Canada may have
arrived in Canada in decades prior to the 1950’s, while some portion of the emigrants
to the U.K. (which omits arrivals by air), may have been Canadian-born or immigrants
to Canada in an earlier decade. Consequently, a figure probably in excess of
181,000 immigrants can not be accounted for other than that most may have returned
to their country of origin, or a few emigrated to countries other than the U.S. or the
U.K.

However, data on immigrants to Canada returning home are not available, and
this lack of information was one reason for the decision not to use the immigrant
arrival data as a basis of our calculation,

A second reason for the reluctance to use immigrant arrivals as the basis of
our estimates is that this migration study is designed primarily to determine the
educational characteristics of immigrants and emigrants, and this was, of necessity,
based on the occupational distribution of these immigrants and emigrants. The basic
assumption made is that an immigrant or emigrant in a given occupation in a particu-
lar age group had the same years of education as a person in the existing Canadian
labour force in the comparable occupation and age group. Immigrant arrivals to
Canada from 1946 on were required to state their intended occupation. However, it
was determined that the intended occupation of the immigrant and his actual occupa-
tion, according to the Census of 1961, diverged considerably. Discussions with
officials in the research department of the Department of Citizenship and Immigration
revealed that case studies they had made of particular immigrants showed that a
marked upgrading in actual occupation occurred in relation to the ‘‘intended occupa-
tion’’ originally declared. Consequently, derivation of educational attainments on
the basis of ‘‘intended occupations’’ of immigrants to Canada would have considerably
underestimated their educational attainments.

In view of the above considerations, it was decided to measure labour force
immigration by the Census enumeration, as of 1961, which provided the number and
occupational distribution by age groups and sex of immigrants who had arrived in
Canada in the period 1951-61. However, the use of the 1961 Census information
(and similar Census information for earlier decades) presented the difficulty that,
while the 1961 Census information represented the stock of immigrants at a point
of time, the emigration data was based on annual flows of emigrants. Data on labour
force emigration from Canada to the United States and the United Kingdom were
available in the form of immigration statistics for the U.S. and the U.K. on an annual
basis by occupation and age groups. Consequently the age distribution of these
emigrants during a decade of emigration was estimated by taking, say for the age
group 25—34 years, the number of emigrants who arrived in say 1951-61, within the
age group 2534 in their year of arrival. If the average age of the 25-34 group is
taken as 30 years, then by the end of the decade (1961), if these emigrants are
viewed as a stock, their average age would have risen to 35 years. If both immigrants
and emigrants were measured as a portion of the labour force stock, emigrants would
be, on the average, five years older.

Since the objective of the migration operation was to measure the change in
the quality of education possessed by the Canadian male labour force attributable
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to net migration, the effect of the above method of determining emigrant age distribu-
tion is to overstate the educational preparation of the emigrants. The emigrant

age group of 25-34 was assigned the years-of-schooling characteristics by occupation
of the 25-34 age group in comparable Canadian labour force occupations, but as
noted, the average age of the 25-34 emigrant group moved from 30 to 35 years by

the end of the decade. Males in the Canadian labour force 25—34 years of age, from
which the emigrant educational characteristics were taken were not, however, much
better educated than Canadianmales in the 35-44 age group.? Since the average age
by the end of the decade of the emigrant 25—34 age group was 35 years, the differences
in educational preparation were even smaller than in the differences in education
between the 25-34 and 35-44 age groups. An offset to the small overstatement of

the years of schooling estimated for the emigrant labour force was the overstatement
involved in measuring the educational preparation of the labour force immigrants
25-34 years of age. In this latter case, a portion of the younger immigrants 25-34
years of age in 1961 undoubtedly were not in the labour force in the earlier years

of 1950’s and probably gained further education in Canada.

Immigration, 1951-61

Since an age distribution of male immigrants in the labour force who had
arrived in Canada in the period 1951-61 was not available from the 1961 Census,
the age distribution of male immigrants in the population who had entered in the
same period was determined from the 1961 Census (Catalogue 92-562, Table 125),
yielding a total of 396,410 males 25-64 years of age, and 495,516 males 15-69 years
of age. Unpublished cross-tabulations of the Dominion Bureau of Statistics from
the 1961 Census gave a total of 449,115 males 15 years of age and over who had
arrived in the period 1951-61 and were in the labour force. It was assumed that
the effective age range of this labour force was 15-69 years of age, and on this
basis the 449,115 males in the immigrant labour force constituted 90.6 per cent of
the 495,516 males in the immigrant population. Applying this ratio to the known
male immigrant population of 396,410 in the 25—64-year age group, the figure of
359,465 male immigrants aged 25-64 in the labour force was obtained.

The age distribution of the male population of immigrants to Canada in the
period 1951-61 was as follows:

Age Group Per Cent
25-34 48.49
35-44 31.85
45--54 14.70
55-64 4,98
25-64 100.00

It was assumed that male labour force immigrants arriving in this same period were
distributed in this same manner,

1961 Census data, available in additional tabulations from the Dominion Bureau
of Statistics, provided an occupational distribution of the stock of immigrants as

! The median years of schooling of males 25-34 years of age in the Canadian labour force,
as of 1961, was 10.04 years, while the median for males 35-44 years of age was 9.64
years.
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of 1961 who had arrived in Canada in the period 195161, for the age group 15years
and over, without a further breakdown by various age groups. It was assumed that
the distribution of occupations given for the age group ‘15 and over’’ was applicable
to the age group 25-64, as follows: managerial, 6.95 per cent; professional, 10,35
per cent; clerical, 5.1 per cent; sales, 3.89 per cent; service, 10.34 per cent; trans-
portation, etc., 3.55 per cent; farm, 5.15 per cent; loggers, .74 per cent; fishermen,
.00056 per cent; miners, 1.65 per cent; craftsmen, 39.76 per cent; labourers, 10.02
per cent; occupations not stated, 2.09 per cent.

Data in Appendix Table A-2 provides the necessary information on education
by occupation and age group for the determination of the educational characteristics,
by age group and occupation, of the immigrants. Appendix Table A-5 provides a
summary of the estimated years of schooling of labour force immigrants for each
decade from 1911-61,

Emigration to the United States, 195161

The total number of emigrants to the United States from Canada (including
Newfoundland) as the last country of permanent residence was 399,542 in the
period July 1, 1951, through June 30, 1961, according to the U.S. Department of
Justice, Annual Report of the Immigration and Naturalization Service, for the fiscal
years 1952—61. Of this total, 288,164, or 71.62 per cent, were born in Canada,
while most of the remaining 28.38 per cent (99,280) had been immigrants to Canada,
permanently residing in Canada, who had been admitted to the United States under
‘‘quota’” arrangements. Canadians returning from residence in the United States for
the calendar years 1951-60 totalled 47,345 (Canada Y ear Book, 1960 and 1963-64,
pp. 227, 209). The age, sex and occupational characteristics of these returning
Canadians were not available, and on the assumption that they had, on the average,
the same characteristics as the emigrants from Canada to the United States in this
period, they were deducted from the total emigrants, providing a net emigration
figure of Canadians to the United States 1951-61 of 352,197.

On the basis of information in the Annual Report of the Immigration and
Naturalization Service in the fiscal years 195261, it was determined that, of the
Canadian-born emigrants to the United States during this period, 44.25 per cent
were males of all ages. The male-female distribution by age class intervals was
not available for all emigrants from Canada to the United States; that is, those
whose country of last permanent residence was Canada. According to the Annual
Reports already noted, Canadian-born emigrant males 20—69 years of age, arriving
in the United States in 1951-59, constituted 59.3 per cent of all Canadian-born
male emigrants to the United States during this period. In the absence of a sex-age
distribution for all emigrants (Canadian-born and other) to the United States from
Canada in this period, this proportion of 59.3 per cent males 20—69 years of age
was used as a basis for determining the male labour force emigrants 25-64 years
of age. Since the Annual Reports provide an age distribution of 20-29, 30-39, etc.,
rather than 25-34, 35—44, etc., used in the Canadian census and in this study,
the procedure for translating the former into estimates of the latter was to use the
five-year age intervals of immigrants to Canada from the Department of Citizenship
and Immigration, Immigration Statistics, years 1956 through 1961, as guides to the
proportion of males 25-29 years of age, for example, in the 20—29-year age group
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from the data in the Annual Reports of the Immigration and Naturalization Service,
ete,

The first result of the above operation was to provide the estimate that, of
the male emigrants aged 20—69 from Canada to the United States in 1951-61, some
78 per cent were 25-64 years of age. The second result was to provide the age
distribution of these males by 10-year intervals, such as 25-34, 35—44, etc. Since
the accuracy of the age distribution estimate is of significance in assigning the
educational characteristics of the emigrant males 25—-64 by major occupations and
age groups, the age distribution data from which the estimate was made are given
in Appendix Table B-2,

APPENDIX TABLE B-2

Age Distribution Estimates of Male
Immigronts and Emigrants

Percentage
Distribution Percentage
of Canadian- Distribution

Percentage Born Male of Canadain-
Distribution Percentage Percentage Emigrants Born Male
of Canadian-Distribution Distribution to the U.S. Emigrants
Born Male of Male of Male 1951-61, to the U.S.
Emigrants Immigrants Immigrants Adjusted 1941-51,
to the to to to Age Based on
Age U.S. Canada Age Canada Intervals 1950 Actual
Intervals 1951-61 1956-61 Intervals 1956-61 in (4) Data
(1 (2) 3) 4 (%) 6) 7
20-29 41.28 54.48 25-34 61.55 52.59 56.24
30-39 34.23 28.40 35-44 24.30 29.85 28.75
40-49 16.76 10.71 45-54 10.27 13.36 10.18
50-59 Sv72 4.47 55—-64 3.88 4.20 4.83
60—-69 2.01 1.94
100.0 100.0 100.0 100.0 100.0

Source: See accompanying text,

The estimates resulting from adjusting the U.S. Annual Report of the Immigra-
tion and Naturalization Service data by the proportions in five-year age intervals
of the Canadian immigration data appear to give results much closer to the known
age distribution of Canadian-born male emigrants to the United States for the single
year of 1950. The estimate in col. (6) of Appendix Table B~2 was adopted for the
period 1951-61. Males aged 25—-64 constituted 78 per cent of the total males 20—-69
years of age. Accordingly, of the total net emigration to the United States during
1951-61, amounting to the already-noted figure of 352,197, 44.25 per cent, or
155,847, were males of all ages. Males 20-69 years of age constituted 59.28 per
cent of all males, or 92,386.

Of the males 20—69 years of age, it is estimated, by the method noted above,
that 78 per cent, or 72,061, were in the 25—-64 age group. While the labour force
participation rates of male emigrants from Canada to the United States are not known,
it may be surmised that they would be higher than those for males in this age group
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in Canada. No correction, therefore, was made to adjust the male emigrants to the
United States for labour force participation.

We may summarize the data accumulated up to this point as follows:

1. Total emigrants to the United States from Canada, 1951-61........ 399,542
2. Canadians returning to Canada, 1951-61 .. ............cccconn... 47,345
3. Canadian net emigration to the United States, 1951-61............ 352,197
4, Males of all ages, 44.25percentof line 3............ccovvvn.... 155,847
S. Males 20—-69 years of age, 59.28 per centof line 4, . .............. 92,386
6. Males 25—64 years of age, 78 percentof line 5 . ................. 72,061

The age distribution of this group of males 25-64 years of age was given in col.
(6) of Appendix Table B-2.

The next step was to determine the educational attainments of this male labour
force from its occupational distribution. The U.S. Department of Justice issued a
mimeographed release of occupational classifications of male and female immigrants
from Canada each year in the period 1951-61 entitled: *‘Immigrant aliens admitted
to the United States whose country of last permanent residence was Canada, by
occupation’’, Males and females were not distinguished in the occupational clas-
sifications, and it was not possible to separate the number of males and females
on the basis of occupational categories. Consequently, the proportion of males to
total workers in the occupational classifications of the 1961 Census of Canada
was used to determine the number of males in each occupational classification. This
proportion, applied to the total numbers in each occupation, yielded the percentage
occupational distribution of the labour force migrating to the United States. No
information was available to determine the age distribution of these migrants by
occupational group. Consequently, it was considered necessary to make the assump-
tion that the age distribution within each occupation was the same as the age
distribution given above for total male emigration to the United States in the 15-64
age group.

The final operation for the 1951-61 emigrants to the United States was to
estimate the years of schooling of the emigrant labour force by assuming that males
in a given occupation and given age group would have the same educational prepar-
ation as males in the Canadian labour force, as determined by the 1961 Census.
The 1961 Census provided the education by years of schooling and age groups for
major occupational classifications (Appendix Table A —2), The years of schooling
by age groups were converted into percentage distributions for each major occupa-
tion,

Emigrants to the United Kingdom, 195161

Total emigrants from Canada to the United Kingdom, who had resided in Canada
for more than 12 months and arrived directly by sea, amounted to approximately
93,000 from July 1, 1951 through June 30, 1961 (Board of Trade Journals). Arrivals
of such persons by air in this period likely represented a significant additional
number, and consequently the figure used here is an underestimate, the extent of
which is unknown. On the basis of the age distribution of emigrants to the United
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Kingdom from Canada in 1950, available from the Board of Trade Journal, 43.5

per cent, or 40,500, were males of all ages, and 56.17 per cent, or 22,749, were males
between the ages of 25 through 64. Of these male immigrants, 48.6 per cent were
25--34 years of age; 24.02 per cent were 35-44; 14.6 per cent were 45—54; and
12.7 per cent were 55—64 years of age. The Board of Trade Journal discontinued
publication of the occupations of immigrants in the post-war years, and the occupa-
tional characteristics of male emigrants from Canada to the United Kingdom for
1946 and 1947, available from the July 10, 1947 and September 27, 1948 Board of
Trade Journals, were used to distribute the occupations.! No attempt was made to
correct the number of 25-64-year-old male emigrants to the United Kingdom for
labour force participation rates. The occupational descriptions given in the Board
of Trade Journal were considerably broader in some respects than was the case for
emigrants to the United States, and this necessitated some arbitrary divisions to
obtain similar occupational groups. The same procedures were used to determine
the educational attainments by occupational groups as were used in the emigrants
to the United States. Appendix Table A—5 summarizes the educational attainments
by age group of these emigrants,

Immigration, 1941-51

The educational attainment of immigrants in the decade 1941-51 was estimated
in the same manner as 1951-61 immigration. The number of immigrants in the male
population aged 25-64, as of the 1951 Census, amounted to 122,774 (1951 Census
of Canada, Vol. 2, Table 13). The proportion in the labour force was determined
from a comparison of male immigrants in the labour force (1951 Census of Canada,
Vol. 4, Table 12) with male immigrants in the population for the 15~69-year age
group, indicating that 94.07 per cent, or 115,494 males 25-64 years of age, were in
the labour force as of 1951. (To compute this participation rate, it was again
assumed, as in the 1951—61 immigration estimates, that the effective age limit of
the male immigrants in the labour force was from 15-69 years of age.) The age
distribution of these immigrants in the male labour force, derivedfrom the age dis-
tribution of immigrants in the male population, was estimated as follows:

Age Group Per Cent
25-34 48.83
35-44 32.02
45-54 14.21
55-64 4.94
25-64 100.00

It was assumed again, because of the absence of any information, that the age
distribution derived for immigrants in the male labour force aged 25—64 also
appliedto each major occupational group. It was also assumed that the occupa-
tional distribution, pertaining to immigrants in the male labour force aged 15 and

! It has been discovered in the meantime that a separate publication on the occupation of
immigrants does exist. It is published by the Director of Statistics, Statistics Division,
Board of Trade, United Kingdom, but has not become available in time for use in this
study.
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over as of the 1951 Census, also applied to the age group 25-64, as follows: mana-
gerial, 5.68 per cent; professional, 7.15 per cent; clerical, 4.50 per cent; sales,
2.97 per cent; service, 6.60 per cent; transport, etc., 4.36 per cent; farm, 13.39

per cent; loggers, etc., 1.72 per cent; fishermen, etc., .08 per cent; miners, etc.,
2.91 per cent; craftsmen, 33.59 per cent; labourers, 14.99 per cent; occupations

not stated, 2.06 per cent.

The educational attainment of the 1941-51 immigrants was derived by moving
the age groups of Appendix Table A-2 back one decade to obtain the years of
education, by age and occupation, for age groupsten years earlier. Thus the edu-
cational distribution of a given occupation in the age groﬁp 25-44 in 1961, for
example, was used as the distribution for the 25—34-year age group in 1951. It was
not possible to correct for changes which immigration and emigration may have
made in this occupational distribution by years of schooling when making this
assumption, since no previous census in Canada had provided occupations by
years of schooling and age groups. Appendix Table A-5 provides a summary for
the educational attainments of 25~64-year-old male immigrants to Canada during
1941-51, by age groups.

Emigrants to the United States, 1941-51

The number of emigrants to the United States whose country of last permanent
residence was Canada amounted to 181,891 in the period July 1, 1941 through
June 1, 1951 (excluding Newfoundland). With the inclusion of Newfoundland in the
decade, the total is 186,125. Of the 181,891 immigrants to the United States from
Canada, an estimated 28,792 were born outside of Canada (presumably immigrants
to Canada), while 153,099 were born in Canada (U.S. Department of Justice,
Annual Report of the Immigration and Naturalization Service, years 1941-51).
Canadians returning from the United States, calendar years 1941-50, amounted to
41,656 (Historical Statistics of Canada, Series A338-341), leaving an estimated
total of 144,469 emigrants of both sexes and all ages from Canada to the United
States net of returning Canadians. On the basis of data provided in the June 30,
1951 Annual Report of the Immigration and Naturalization Service, 41.9 per cent
of the 1951 emigrants to the United States born in Canada were males. This pro-
portion was used, in the absence of data by sex, for all emigrants to the United
States from Canada as the country of last permanent residence in the whole decade,
providing an estimate of 60,590 males. The annual number of emigrants from
Canada to the United States during the war years 1941-45 was less than half the
annual rate in the years 1946—51, and 1951 had the largest emigration from Canada
to the United States of any year in that decade.

The number of males in the labour force 25-64 years of age was estimated as
29,744 (which amounted to 20.59 per cent of the total emigrants from Canada to
the United States in 1941-51) on the basis of data from the Annual Reports of the
Immigration and Naturalization Service, 1950 and 1951. The 1950 Report provided
an age distribution of emigrants from Canada, sex not specified, by five-year age
intervals (20-24, 25-29, etc.), while the 1951 Report provided a separate distribu-
tion of male and female emigrants from Canada by 10-year age intervals (20-29,
30-39, etc.). It was assumed that the sex composition of the 1951 age groups,
given in 10-year age intervals, could be used to determine the sex distribution of
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the 1950 age groups given in five-year age intervals. The proportions so derived
were used to obtain an estimate of the 1941-51 Canadian male emigrants to the
United States aged 25-64 by 10-year age groups. (The previously estimated number
of 29,744 was therefore apportioned as follows: 25-64, 56,24 per cent; 35—44,
28.75 per cent 45-54, 10.18 per cent; 55—64, 4.83 per cent.) It was assumed that
the above estimate of 29,744 males in the age group 25—64 were all in the labour
force. The implied overstatement could only be a minor one. For example, the
proportion of males aged 25-64 in the Canadian labour force represented 21.51
per cent of the total population in 1951, while, according to our estimates, 25—64-
year-old male emigrants from Canada to the United States represented only 20.59
per cent of total emigrants from Canada to the United States. Further, it might

be expected that labour force participation rates among emigrant males would be
somewhat higher than among non-emigrating males.

The final operation was to estimate the distribution of males aged 25—64 for
each major occupation. The U.S. Immigration and Naturalization Service provided,
in a mimeographed series, an occupational description of emigrants from Canada
for the fiscal years 1948-51, although this was not given by sex. The period
1948—51 represented 53 per cent of the total emigration from Canada to the United
States in the decade 1941-51. The procedure adopted was to apply the ratio of
males to females by occupational groups existing in the Canadian labour force, to
the same occupational groups listed for the emigrants to the United States from
Canada. While the U.S. occupational descriptions approximated the Canadian ones,
certain occupations in the U.S. Immigration and Naturalization Service major
occupational groups had to be reclassified to conform to the 1961 Census of
Canada labour force occupational groupings. In the cases where it was possible
to judge whether occupations were usually male or female, the proportion of males
to total persons in the occupation listed in the U.S. Immigration and Naturalization
Service bulletins was close to the proportion in the occupations listed in the
Canadian labour force.

To summarize the estimates made for this period, emigrants from Canada to

the United States totalled 181,099 in the period 1941-51,

1% eofiWhilchy, befhin Canddas siamaa s s d el dnm S v i b 5o se o b bt 153,099
2. born outside of Canada .. ...ovviii i ittt it e e 28,792
Sl refuitnilg Can@aiaTS) s s r et He i et her oo kel A sl eweons selehe e m g 41,656
4. net emigration from Canada to the United States .................. 144,469
5. Males of all ages, 41.94 per centof line 4 ... ... ... ... .. ...... 60,590
6. Males, 25-64 yearsof age........coouiiiiiniiiiin i 29,744

The occupational distribution of the male emigrants to the United States were
estimated as follows: managerial, 8.71 per cent; professional, 22.25 per cent;
clerical, 11.66 per cent; sales, 4.95 per cent; service, 7.13 per cent; transport,
4.00 per cent; farm, 5.38 per cent; craftsmen, 29.17 per cent; labourers, 5.22 per
cent; occupations not stated, 1.53 per cent.

The final operation was to obtain data onyears of schooling by occupation
and age from the 1961 Census (Appendix Table A-2), convert this to a percentage
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distribution by education by years of schooling and age, and apply it to the emigrat-
ing male labour force by moving the distribution back one decade. A summary is
provided in Appendix Table A-5,

Emigration to the United Kingdom, 1941-51

The total number of emigrants from Canada to the United Kingdom was
obtained from Great Britain Central Statistical Office, Annual Abstracts of Sta-
tistics, 1938--49 and 1954, which provided data for emigrants to the United King-
dom arrivingdirectly by sea. The data were available only for the years 194650,
While the excluded years 194145 were not likely years of large emigration to the
United Kingdom because of the war, it is likely that the arrival of emigrants by
air was also significant in the period 1946—50. The total number of emigrants from
Canada and Newfoundland was estimated at 38,700 — the sum of the years 1946--50.
including only those arriving by sea — and consequently do not represent a full
estimate of emigration from Canada to the United Kingdom for the period 1941-51.
The proportion of the emigrants to the United Kingdom from Canada in the male
labour force 25-64 years of age was estimated from data in the Board of Trade
Journals on the basis of issuesin 1946, 1947 and 1950.

From this source, it was estimated that of all Canada-United Kingdom emi-
grants from 1941-51, 44.8 per cent, or 17,376, were males. Of these males of all
ages, 60.1 per cent, or 10,442 were between the agesof 25 and 64, and were dis-
tributed by age group as follows: 25~34, 43.54 per cent; 35-44, 29.9 per cent;
45-54, 15.48 per cent; and 55—-64, 11,08 per cent. The occupational distribution
of the 25—-64 age group was estimated cn the basis of data for the years 1946 and
1947 from the Board of Trade Journals of July 10, 1948 and September 27, 1949,
respectively.

The occupational distribution of the emigrants to the United Kingdom from
Canada was presented in the Board of Trade Journals in less detailed occupational
groups than inthe Canadian census. It was estimated that the percentage distri-
bution of occupations of the male emigrants to the United Kingdom from Canada
were as follows: managerial, 6.3 per cent; professional, 8.51 per cent; clerical,
9.53 per cent; sales, 4.6 per cent; transportation, 5.59 per cent; farm, 9.4 per cent;
miners, 1.56 per cent; craftsmen, 27.01 per cent; labourers, 7.26 per cent; occu-
pations not stated, 20.24 per cent. The educational characteristics of the emigrants
to United Kingdom from Canada were derived in the same manner as emigrants to
the United States from Canada in the decade 1941-51, and are summarized in
Appendix Table A—5,

Immigration, 1931-41

The procedures used for 1951-61 ard 1941-51 were used again for 1931~41 in
estimating the number of male labour force immigrants, who arrived in Canada in
the period 1931-41, as they appeared in the 1941 Census. The 1941 Census of
Canada, (Vol. 7, Table 12) recorded 53,615 males in the labour force, gainfully
employed, who were 14 years of age and over and had arrived in Canada in the
period 1931-41. We assume again that this figure represented an age group of

14-69 years of age. Male immigrants in the population aged 15—69 amounted to
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67,207 as of 1941 (1941 Census of Canada, Vol. 3, Table 28), while immigrants

in the labour force of the same age in this period amounted to 53,615, consisting
79.77 per cent of the immigrant male population. Applying this ratio to male immi-
grants in the population 25-64 of 49,760, yields 39,808 estimated immigrant males
in the labour force 25-64 years of age.

The age distribution of the 39,808 male immigrants in the labour force aged
25-64 was derived from the age distribution of immigrants in the male population
(1941 Census of Canada, Vol. 3, Table 28) as follows: 25—-34, 32.29 per cent;
35-44, 37.89 per cent; 45-54, 19.82 per cent; 55-64, 10.00 per cent. The occupa-
tional distribution of these immigrants was determined from the occupational
distribution of male immigrants arriving in Canada in 1931-41 (1941 Census of
Canada, Vol. 7, Table 12) as follows: managerial, 9.43 per cent; professional,
9.21 per cent; clerical, 4.59 per cent; sales, 4.34 per cent; service, 6.19 per cent;
transportation, 5.10 per cent; farm, 24.90 per cent; loggers, 1.62 per cent; fisher-
men, .94 per cent; miners, 2.65 per cent; craftsmen, 23.80 per cent; labourers,
6.90 per cent; occupations not stated, .35 per cent. The years of schooling of each
occupational group was detemmined as in previous decades from Appendix Table
A-2, except that in this decade the age groups were moved back 20 years, which
meant that the age group 65 and over in 1961 was used to represent both the age
groups 45-54 and 55-64 in 1941. A summary is provided in Appendix Table A—5.

Emigration to the United States, 1931-41

In the period July 1931 through June 1941, total emigration from Canada to the
United States amounted to 97,817, according to the U.S. Department of Labor,

Annual Report of the Commissioner General of Immigration, for individual years
193141,

If the estimates are correct for Canadians returning from the United States in
the decade 1931-41 as provided in Historical Statistics of Canada (Series A338—
341, 0. 29), then net emigration from Canada to the United States in this decade
was very small, and net labour force emigration almost negligible, The above-noted
source indicates that in the years 1931—41 (adjusted to a fiscal basis) 78,631
Canadians returned to Canada from the United States leaving total net emigration
of 19,186.

On the basis of the U.S. Department of Labor Annual Reports of the Commis-
sioner General of Immigration, years 1931, 1932 and 1938, it was estimated that
42.8 per cent of these emigrants were males, or a total of 8,212. The age distribu-
tion of these emigrants was obtainable only indirectly from data for 1931 fiscal
year emigrants from Canada to the United States. This distribution was checked
against the age distribution of male immigrants to Canada and male English-
speaking immigrants to the United States from 1931-41, confirming that the 1931

! Derived from the age distribution of immigrants in the male population (1¥41 Census of
Canada, Vol. 3, Table 28) as follows:

? From the occupational distribution of male immigrants arriving in Canada in 1931-41.
(1941 Cencus of Canada, Vol. 7, Table 12) as follows:
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distribution was acceptable. On this basis, it was estimated that 42.26 per cent of
the male emigrants were in the age group 25-64. Applying this ratio to the total
number of males of all ages of 8,212, yielded 3,470. These were distributed by

age as follows: 25-34, 49.2 per cent; 35—44, 24.02 per cent; 45-54, 17.66 per cent;
55-64, 9.10 per cent.

The occupational distribution of major occupational groups was estimated
from the Annual Reports referred to above as follows: managerial, 2.69 per cent;
professional, 10.58 per cent; clerical, 10.03 per cent; sales, 1.22 per cent;
service, 13.94 per cent; transportation, 1.43 per cent; farm, 18.1 per cent; fisher-
men, 1.7 per cent; miners, .3 per cent; craftsmen, 25.9 per cent; labourers, 11.2
per cent; occupations not stated, 2.54 per cent.

The educational attainment of this emigrating labour force was derived in the
same manner as in the previous decades, except that the cohort was moved back
an additional decade, which necessitated using the 1961 age group ““65 years and
over’’ as the basis for estimating the years of schooling of both the 45-54 group and
55—64 group.

Emigrants to the United Kingdom, 1931-41

Data on emigrants from Canada to the United Kingdom were obtained from the
Board of Trade, Statistical Abstract for the United Kingdom, 1938. In the period
1931-39, 119,459 emigrants from Canada with at least 12 months’ residence in
Canada arrived direct by sea. This figure was accepted for the whole decade 1931-
41, in view of the limited immigration during the commencement of World War II. It
was estimated from Roard of Trade Journal data that 28.8 per cent, or 34,404, of
the emigrants were males aged 25-64. It was furthur estimated that 84 per cent of
these participated in the labour force. On this basis it was estimated that 28,899
labour force males emigrated from Canada to the United Kingdom in 1931—41. This
number would have to be reduced by the number of Canadians returning from the
United Kingdom during this period, but data onthis flow of persons are not
available.

The age distribution was based on Board of Trade Journal reports for 1933-38,
and it was assumed that the age distributions for these years applied to the years
1931-41. The Board of Trade Journals of 1937 and 1938 provided estimates of the
occupational distribution of Canadian emigrants to the United Kingdom, and this
sample of twoyearswas also applied to the wholedecade. The occupational dis-
tribution by major occupational groups for this decade was estimated as follows:
managerial, 4.31 per cent; professional, 9.04 per cent; clerical, 16.07 per cent;
sales, 1.96 per cent; transportation, 4.55 per cent; miners, 3.04 per cent; craftsmen,
25.20 per cent; labourers, 10.34 per cent; occupations not stated, 25.49 per cent.

The educational attainments of this labour force emigrating to the United
Kingdom was derived in the same manner as the emigrant labour force to the United
States discussed above for the decade 1931-41.

{mmigration, 1921-31

The stock of immigrants was again selected on the basis of the calculations.
Immigrant arrivals to Canada of both sexes and all ages totalled, according to
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Canada Year Book sources, 1,166,004 in the period July 1, 1921 through June 30,
1931, while the Census of 1931 reported 752,513 immigrants who had arrived in
Canada 1921-31.! These records imply a ‘‘disappearance’” of 413,491 persons. The
stock of immigrants as of 1931, who had arrived in Canada in 1921-31, was used
as the basis of the net migration estimates, but in view of the large ‘‘disappear-
ance’’ of immigrants noted above, a possible error may arise from using this stock
figure. The difficulty is apparent whenit is recalled that net migration has been
calculated from a census stock of immigrants and an annual outflow of emigrants.

It is therefore possible that emigrants from Canada to the United States who had
arrived as immigrants to Canada in the period 1921-31 were already deducted in
the figure shown for the stock of immigrants in Canada in 1931, It appears, how-
ever, that only a relatively small number of emigrants from Canadato the United
States in the period 1921-31 actually also immigrated to Canada in the same
decade. Out of 874,384 emigrants from Canada to the United States (of both sexes
and all ages) in 1921-31, immigrants entering the United States on national quotas
from Canada totalled 78,962 (Annual Reports of the Commissioner General of
Immigration), and some unknown portion of these may have arrived in Canada as
immigrants in the 1920’s.

It is our understanding of the operation of the U.S. legislation covering
emigrants from Canada that, in the period 1921-24, persons from Canada who were
not born in Canada would be permitted to enter the United States as immigrants if
they had resided in Canada for five years. Consequently, those persons who left
Canada to enter the United States in 192124 must have begun their residence in
Canada five years previously, which would make them immigrants to Canadain a
decade prior to 1921, Commencing in fiscal year 1925 (July 1, 1924 through June
30, 1925), emigrant aliens from Canada who were not born in Canada or Newfound-
land were required to enter the United States ontheir respective national guotas
as emigrants to the United States. Inthis case, therefore, emigrants from Canada,
who were not born in Canada, entering United States over the fiscal years 1925-31,
amounted to 78,962 persons. These quota immigrants from Canada could have
arrived in Canadain the 1920’s or in earlierdecades. The technique of using the
census stock as of 1931 is, therefore, not invalidated in a significant degree by a
flow-through of persons immigrating to Canadaand emigrating from Canada to the
United States in the decade 1921-21.

Data on the male immigrant labour force recorded as having entered Canadain
the period 1921-31 as of the 1931 Census of Canada were not broken down by age
and occupation. Consequently, the age distribution of male immigrants in the popu-
lation, reported in the 1931 Census of Canada (Vol. 1, Table 29, p. 624), was used
to derive the totalnumber of male immigrants in the 25—64 age group. The figure
obtained on this basis is 265,620. Male labour force immigrants for the period
1921-31 were recorded only for the age group *“10 years and over’’. By assuming that
the labour force age effectively ended with 69 years, the ratio of male immigrant
labour force aged 10-69 to male immigrant population aged 10—69 was calculated to
be 88.73 per cent. On this basis, it was estimated that 88.73 per cent of the

! 1931 Census of Canada, Vol. I, Table 29, p. 624.
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265,620 personsin the male immigrant population aged 25-64 were in the male immi-
grant labour force of the same age, yielding a figure of 235,68S. The distribution

of this figure by occupations was assumed to be the same as that of the immigrant
male labour force of all ages (1931 Censusof Canada, Vol. 7, Table 45, p. 372). It
was necessary to reclassify certain occupational groups in the 1931 Census for
reasons of comparability with the 1961 occupational groups. The main reclassifi-
cation involved determining the managerial occupations in the 1931 Census which
were listed in each major occupation rather than separately.

The age distribution of the male immigrant labour force, 25~64 years of age,
was derived from the age distribution of the male immigrant population (1931
Census of Canada, Vol. 1, Table 29) as follows: 25-34, 59.51 per cent; 35—44,
26.77 per cent; 45-54, 10.30 per cent; 55—64, 3.42 per cent. In the absence of any
further information, this age distribution was applied to each occupational group.
The distribution by occupational groups was estimated as follows: managerial,
3.53 per cent; professional, 2.82 per cent; clerical, 2.15 per cent; sales, 3.28 per
cent; service, 5.67 per cent; transportation, 5.13 per cent; farmers, 30.08 per cent;
loggers, 2.00 per cent; fishermen, .48 per cent; miners, 4.27 per cent; craftsmen,
18.23 per cent; labourers, 21.90 per cent; occupations not stated, nil.

The distribution of years of schooling of this immigrant male labour force was
estimated again from Appendix Table A-2 by moving each age group back 30 years.
For example, males in a given occupation in the 1961 age group of 55—-64 would
have been 25-34 in 1931. The three age groups older than 25—-34 were each assigned
the educational attainments of persons in 1961 who were 65 years and over. The
eifect of using the years of schoolingof the 1961 age group ‘‘65 years and over’’ on
the 45—64 age groups in 1931 could involve some overestimate of their years of
schooling attained. Since the same step was necessary with respect to emigrants,
the net migration result would not be affected to a significant extent. However, the
adjustment of the educational attainments to the ‘‘gross labour force’” in Appendix
Table A—4 by net migration is overstated to the extent that the older age groups
among the migrants were assigned an educational achievement larger than the
average educational achievement of the labour force in 1931, The educational
attainments of the labour force by occupation in earlier decades was based on moving
back the occupation-age groups shown in Appendix Table A-2, while the educational
attainments of the total male labour force was calculated from the cohort analysis
shown in Appendix Table A—-4, The extent of the overstatement is not large, however,
since the variation in the median years of schooling of the four age groups within
the labour force aged 25-64 was small. Assignment of the educational attainment of
the 1961 ‘65 and over’” age group to the 35—44, 45-54 and 55—-64 age groups likely
gives a slightly lower attainment to the 35—-44 age group than merited, since the 65
and over group is an open-end class interval. The medianyears of schoolingof the
35—44 age group in the total labour force, estimated from the cohort analysis, was
8.1 years; for the 45-54 age group, 7.9 years; and for the 55-64 age group, 7.4 years.
It therefore appears that in only the oldest age groups would there be a significant
overstatement of educational attainment involved by assigning this group the same
educational attainment as the 35—44 and 45-54 groups. The numerical size of the
oldest age group, however, was very small, constituting only 3.4 per cent and 5.3
per cent of the total immigrants and emigrants in the period 1921-31. Finally, the
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two youngest groups, aged 25—34 and 35-44, constituted 86 per cent of the
immigrants and 79 per cent of the emigrants in the 1920’s, and the educational
attainment assigned these age groups did not overestimate their years of schooling.
We conclude that the adjustment of the gross labour force in 1931 by net migration
in Appendix Table A—4 involves only a minor over-adjustment of educational
attainments.

Emigration to the United States, 1921-31

The total number of emigrants to the United States from Canada and Newfound-
land as the country of last permanentresidence was 874,384 in the period July 1,
1921 through June 30, 1931, according to the U.S. Department of Labor, Annual
Report of the Commissioner General of Immigration (fiscal years 1921-31). Based
on information available for each of the ten years, 55.6 per cent, or 486,199, of
this total were males of all ages. Information on the age distribution of these male
emigrants from Canada and Newfoundland to the United States was not available
directly from any of the published statistical tables in the Annual Reports of the
Commissioner General, although in the years 1929 and 1931 the text of these
Reports noted that of the total emigrants entering the United States from Canada
(approximately the same figure as the total immigrants from Canada as the country
of last permanent residence), 53 per cent were males 22 years and over in 1929,
and 42.26 were males over 22 years in 1931. The proportion of males and females
22 years and over was given as 61.89 per cent in 1928, 62.5 per cent in 1929, and
62.7 per cent in 1931 (all references areto fiscal years), from which it can be
concluded that the age distribution of males and females together is not a satis-
factory guide to the age distribution of males in these three years, particularly
since the proportion of adult males in this group changed significantly with the
advent of the depression. While the records show that 53 per cent of emigrants from
Canada to the United States were males 22 years of age and over, this information
is available only for 1929, Consequently, a further choice was to consider the age
distribution which was given in the Annual Reports for the years 1925-31 of all
English male immigrants to the United States from every country, the largest pro-
portion of which were likely from Canada as the country of last permanent resi-
dence. Of 128,941 male English emigrants to the United States from all countries
during the period 1925-31, 62.27 were males 22 years and over. Unfortunately,
similar information was not available for 1924 (or earlier years of the decade),
which was the year of largest emigration from Canada and Newfoundland to the
United States in that decade; 200,690 persons emigrated to the United States in
that year from Canada.

The lack of an age distribution for malesin 1924 and in the earlier years back
to 1921 meant that 364,511 (42 per cent) of the total emigrants of 874,381 could
not be taken into account in the derivation of the number of males 25-64 years of
age. But, since emigration to the United States was so large, other indirect evi-
dence was used to derive the number of male emigrants aged 25—64. Known data
indicate that, for the period July 1, 1921 to June 30, 1931, the proportion of males
of all ages emigrating to the United States from Canada rose from 51.7 per cent in
1921-22 to the maximum of 59.6 per cent in 1924, and gradually declined to 51.5
per cent in 1929-30, falling to a low for the decade of 41.6 per cent in 1930-31.
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The known comparable figure for males ‘“22 years and over’’ of 53 per cent in
1929, therefore, appears in a year whenthe proportion of males of all ages was
low. The 1925-31 estimated proportion of 62.7 per cent for males ‘22 years and
over'’, based on persons classified as English in the U.S. immigration statistics,
is higher than the proportion for malesin all age groups in this period. It is
possible that English emigrants to the United States consisted of relatively more
males due, possibly, to smaller size families and fewer dependents, and this may
also have been the case for total emigrants from Canada to the United States.
The proportion of males in English migrants to the United States was accepted for
this study. Correcting for the inclusion of males aged 22—24 in the data, by assu-
ming that the age group 2229, obtained from records on immigrants classified es
English, had an equal number in each year of age, the total number of male emi-
grants from Canada to the United States aged 25—64 in the period 1921-31 was
estimated as 51.66 per cent of all males (486,199), or 251,170. The male labour
force 25—-64 years of age, as estimated, therefore, accounted for 28.7 per cent of
the total emigrating population of 874,381 leaving Canada to reside in the United
States — a proportion somewhat higher than in later decades as could be expected
from the proportion of males in the emigrant population.

The most difficult question to be determined in arriving at a tenable estimate
of Canadian net emigration to the United States in 1921-31 is the variance in the
estimates of Canadians returning from the United States in this period. It was not
possible within the scope of this study to solve this problem, and consequently
our procedure was to prepare two alternative methods of *‘returning Canadians’’.

If we accepted the data on returning Canadians from the United States presented

in Historical Statistics of Canada (Series A338-341, p. 29), then, for the seven
calendar years which are available in that series for 1925-31, the total of returning
Canadians was 260,917, or an annual average of 37,274, Method 2 of this study

uses this annual average for the 10-year period 1921-31. By applying this average,
returning Canadians would then have amounted to some 372,740 persons of all
ages, male and female. Total emigration from Canada and Newfoundland to the
United States from 1921-22 through to 1030-31 was recorded as 874,381, so that
net emigration (after deductingthe above estimates of returning Canadians) to the
United States was an estimated 501,641.

In Method 1, on the other hand, we assume that all the alien emigrants and
naturalized citizens leaving for Canada and Newfoundland from the United States
were returning Canadians. Alien emigrants leaving for Canada and Newfoundland
were 12,402, a combined total of 42,043 in the period 1921-31 (Annual Reports
of the Commissioner General of Immigration). Of the total emigrants from Canada
to the United States in the period 1921-31 of 874,381, therefore, 4.18 per cent,
were regarded as returning to Canada. Male emigrants aged 25-64 of 251,170, less
4.18 per cent, yielded an estimate of net male emigrants to the United States of
238,357 recorded in Appendix Table A-5.

The investigator is left with the alternatives that either the data provided in
Historical Statistics of Canada are incorrect (perhaps dueto some confusion over
the U.S. immigration categories of immigrant alien, non-immigrant alien, emigrant
alien and non-emigrant alien), or that the U.S. Immigration Service was unable to
record properly the departure of aliens who were originally Canadian citizens,
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emigrated to the United States, continued to reside there as aliens, or became
naturalized citizens, andthen eventually left again for Canada. While the depart-
ure of emigrant aliens or naturalized citizens wasnot recorded by country of birth

in the U.S. statisticsfor the period 192131, the total aliens and naturalized citi-
zens who left for Canada must have included the Canadian-born who left the United
States to return to Canada. Of course, notall of the aliens or naturalized citizens
departing for Canada would be Canadian-born. The Annual Reportsof the Commis-
sioner General of Immigration indicate that total alien emigrants to Canada and
Newfoundland in the period 1921-31 amounted to 29,635; presumably, not all of
these were of Canadian birth. In addition, naturalized citizens (originally immi-
grants to the United States) who left for Canada and Newfoundland amounted to
12,408. Added to the above figure, a total of 42,043 is obtained. It isnot clear what
proportion of these two categories of immigrantsto Canada from the United States
were actually returning Canadians. However, the 1920 Report of the Commissioner
General of Immigration indicated that, in the two-year period 1918-19 and 1919-20,
Canadian citizens returningto Canada totalled 17,718 out of a sur: of 25,993, which
included 8,275 other aliens leaving for Canada, while in another tabulation for
1919-20, according to U.S. Immigration Reports, emigrant aliens departing for
Canada consisted of 18,394 Canadian citizens and 5,496 other aliens. It is possible,
then, that emigrant aliens departing from Canada in the period 1921-31 comprised
mainly Canadian citizens returning to Canada. A record of immigrants to Canada
leaving the United States as ‘‘aliens’’ was available in the Annual Reports of the
Commissioner General of Immigration, which indicated that overthe fiscal year
period 191131, the total number declined very sharply from 49,373 in 1911 to
5,456 in 1921, and eventually to 2,895 in 1931. This 20-year record of aliens
departing for Canada diverges very markedly from the record of returning Canadians
provided in Historical Statistics of Canada.

In Method 2, noted above, returning Canadians were estimated as 372,740
for the 10-year period. Therefore, of total emigrants of 874,381, 501,641 were esti-
mated in Method 2 as net emigrants to the United States in the period 1921-31.
Returning Canadians amounted to 42.63 per cent of emigrants, and thisratio was
used to reduce total male emigrants aged 25—-64 by 107,074, yielding an estimate
of 144,096 males aged 25—64 emigrating to the United States in 1921-31, net of
returning Canadians; this figure is recorded in Appendix Table A—6. The estimates
of Method 1, however, were used in thisreport and the results are shown in
Appendix Tables A—4 and A-S,

The age distribution of 25—64-year-old male emigrants to the United States was
estimated as follows for both Method 1 and 2: 25-34, 52.05 per cent; 35-44, 26.71
per cent; 45-54, 15.93 per cent; 55-64, 5.31 per cent. As in previous decades, it
was assumed that this age distribution applied to each occupational group, since
no age distribution by occupation of these emigrants to the United States was
available. On the basis of Annual Reports of the Commissioner General of Immi-
gration for the fiscal years 1925-31, it was estimated that the distribution of occu-
pations formale emigrants to the United States from Canadawas as follows:
managerial, 2.34 per cent; professional, 5.82 per cent; clerical, 8.74 per cent;
sales, 2.58 per cent; service, 4.32 per cent; transportation, 1.86 per cent; farm
and farm workers, 15.33 per cent; fishermen, etc., 1.09 per cent; miners, 1.24 per
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cent; craftsmen, 30.15 per cent; labourers, 19.44 per cent; occupations not stated,
7.09 per cent,

As in previous decades, the estimates of the years of schooling by occupation
of the emigrants to the United States was obtainable on the basisof data in
Appendix Table A—2. Each eatlier decade required a further reliance upon the 1961
65 and over age group’’. For example, males who were 55—64 years in 1961 would
have been 25-34 in 1931. The years of schooling of the remaining age groups were
also derived on the basis of the years of schooling possessed by the age group
““65 and over’’ in 1961 ~ an assumption which slightly overestimates the educa-
tional attainments of the 1921-31 emigrants to the samre extent as the 1921-31
immigrants. The results of this operation are shown in Appendix Tables A—5 and
A—6.

Emigration to the United Kingdom, 1921-31

In the period July 1, 1921 to June 30, 1931, a total of 141,644 persons emi-
grated from Canada to the United Kingdom, asrecorded in Board of Trade Journals
for this decade. These persons had arrived directly by sea, and had residence in
Canada for at least 12 months precedingentry into the United Kingdom. On the
basis of Board of Trade records for the period 1921-29, 70,185 of this total, or
53.58 per cent, were males. Of these males, 59.51 per cent, or 41,696, were 25
years and over. The Board of Trade Journal agedistributions did not provide the
same class intervals as were used in this study. The given figures were converted
to class intervals used in this study, on the assumption that persons were equally
distributed in each year in a given age interval. On this basis, the male age dis-
tribution was estimated as follows: 25-34, 38.40 per cent; 35—44, 30.22 per cent
45-54, 23.54 per cent; 55—-64, 7.84 per cent.

According to Board of Trade Journal data for the years 1924-29, the follow-
ing occupational distribution was recorded for emigrants from Canada to the United
Kingdom: managerial, 2.34 per cent; professional, 5.82 per cent; clerical, 8.74
per cent; sales, 2.58 per cent; service, 4.32 per cent; transportation, 1.86 per
cent; farm, 15.33 per cent; fishermen, 1.09 per cent; miners, 1.24 per cent; drafts-
men, 30.15 per cent; labourers, 19.44 per cent, occupations not stated, 7.09 per
cent. This distribution was applied to the whole decade 1921-31. The educational
characteristics by years of schooling for these male emigrants to the United King-
dom was derived in the same manner as for emigrants to the United States in the
same period.

Immigration and Emigration, 1911-21

Total immigrant arrivals in Canada July 1, 1911 through June 30, 1921, were
estimated at 1,812,836 from the Canada Year Book 1926 (p. 171). On the other
hand, the 1921 Census indicates that there were 854,890 persons in Canada at
that time who reported to have immigrated to Canada during 1911-21. The implied
‘“‘disappearance’ of immigrants amounts to the remarkably high figure of 957,946.
Deaths would explain only a very small portion of this reduction. No information
is available to determine to what extent these immigrants returned to their original
country ot re-emigrated to other countries, such as the United States. It is possible
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that a large proportion of these persons represented a flow of migrants via
Canada on their eventual way to the United States. In view of the appatently easy
illegal entry to the United States from Canada in this period, the actual number
entering the United States may have been quite large.

Recorded emigration from Canada to the United States in the period July 1,
1911 through June 30, 1921, amounted to 363,208 persons, according to the Annual
Report of the Commissioner General of Immigration. It was concluded that for this
decade a more reasonable approach to estimating male labour force net migration
would be to base the computations on the estimates of total immigration and emi-
gration. Estimates of Duncan McDougal, “Immigration into Canada, 1851-19207",
Canadian journal of Economics and Political Science (May 1961, Table 3, p. 172)
gave immigration as 1,373,000 and emigration as 1,067,000 in the period 1911-21;
this implies a net inflow of 306,000 persons. These estimates were accepted as
the starting point for calculating the years of schooling of the 25—64-year-old
male emigrant labour force for the decade 1911-21.

The 1921 Census reports that 52.1 per cent of the immigrants who had entered
Canada 1911-21 were males. An age distribution of the 1911-21 immigrants was
not available from the 1921 Census, and consequently this information was derived
from the 1931 Census (Vol. I, Table 29, p. 624), which reported male immigrants
by age groups who were in Canada in 1931 and who reported to have arrived in
Canada during 1911-21. These age groups were moved back a decade so that, for
example, immigrants who were 35—-44 in 1931 were taken as 25-34 years of age in
1921. On this basis, the following age distribution of 1911-21 immigrants was
estimated: 25-34, 52.4 per cent; 35-44, 31.23 per cent; 45-54, 12.01 per cent;
55—-64, 4.36 per cent. The labour force participation rate for males in the 25—-64
age group was taken as 88.7 per cent — the same proportion as computed earlier
for the 1921—-31 immigrants. The occupational distribution of male immigrants aged
25-64, who had arrived during 1911-21, was derived from the occupational distri-
bution of male immigrants who reported in 1931 to have arrived in Canada in 1911—
21 (Census of Canada, 1931, Vol. 7, Table 45, p. 372).

On this basis, the number of male immigrants 25—-64 years of age in the period
1911-21 was estimated as 395,710. The breakdown of this figure by age and level
of schooling is shown in Appendix Table A-S5.

The characteristics of emigrants from Canada to the United States were used
for describing the labour force emigrating from Canada to all countries in the period
1911-21. Data on the age distribution and occupational distribution of emigrants
from Canada to the United States and the United Kingdom were not available for
this period, and the age distribution and occupational distribution of the decade
1921-31 for emigrants from Canada to the United States were used as a substitute,
On the basis of 1921-31 estimates of emigrants to the United States, 51.6 per cent
were males aged 25—64, of which 88.73 per cent were assumed, on the basis of
Canadian labour force participation rates, to be in the labour force; this yields an
estimate of 323,582 male emigrants aged 25—-64 from Canada to all countries. On
the basis of these extremely rough calculations, net labour force migration into
Canada during the decade 1911-21 totalled 71,528 males aged 25-64.
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The distribution of years of schooling of both immigrants and emigrants was
estimated again from Appendix Table A—2 in the same manner as that of the labour
force migrants of the 1920’s, except that the educational attainments of the 1961
age group ‘‘65 and over’’ were applied to all 1911-21 net male immigrants aged
25-64. Since the 1961 age group ‘65 and over’’ would have been ‘25 and over”
in 1921, the educational attainment assigned to the 25—34 age group was probably
slightly understated. The age groups 35—64 were assigned an educational attain-
ment which likely overstates to some extent their actual attainment. The data from
the cohort analysis given in Appendix Table A—4, supplemented by estimates of
specific years of schooling, provided the basis for estimates of the median year of
schooling by age groups for 1921 as follows: 25-34, 8.1 years; 35-44, 7.9 years;
45-54, 7.4 years; 5564, 6.9 years. While the differences in the median year by
age groups was less pronounced than in later decades, the assignment of the same
educational attainment to each age group resulted in a small overestimate in the
education of the net immigrants added to the labour force in 1911-21.
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