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PREFACE 

The recently published revisions to the 
national income and expenditure accounts indi 
cated higher historical output growth rates in 
Canada. Although this result was not unexpected, 
it did raise the question of the relevance of the 
analysis and conclusions of my earlier study, 
Canadian Income Levels and Growth: An Inter 
national Perspective. The research underlying 
the present volume was undertaken to satisfy a 
curiosity about the conclusions of that study 
and to extend its time perspective. 

A continuing interest in the sources of 
economic growth reflects a concern for the 
current disaffection with growth, and a con 
viction that our most imaginative human goals 
can be achieved more easily and more quickly 
with growth than without it. 

I should like to thank Drs. E. F. Denison 
and D. J. Daly, as well as Council staff members 
R. Agarwala and T. T. Schweitzer, who commented 
so helpfully on an early draft of the study. I 
should also like to express my gratitude to those 
staff members who provide the services that make 
our research activities possible -- the clerks, 
stenographers, administrative and library workers. 
In particular, I must thank Mrs. A. Oades who, as 
general factotum, has assisted me over the past 
6! years. 

Dorothy Walters 
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INTRODUCTION 

Early in 1969 the Economic Council published the 
results of a research project on growth and produc 
tivity.ll This study attempted to fit the Canadian 
economic experience of the 1950's and early 1960's into 
an analytical framework of growth developed by 
Dr. E. F. Denison. The Denison approach was to measure 
the contribution of factor inputs to growth, and to 
attribute a number of the major sources of change in 
factor productivity.~1 In the second of two studies 
Why Growth Rates Differ -- Denison compared the growth 
experience of the United States with eight Western 
European countries.ll The Council study set Canadian 
growth patterns in the context of the experience of 
these nine countries. 

The recently published revisions to the national 
income and expenditure accounts suggested that postwar 
economic growth in Canada was in fact significantly 
larger than the earlier estimates had indicated. For 
example, the growth rate of real GNE between 1950 and 
1968 was raised from 4.6 per cent to 5.1 per cent per 
annum. Revisions of this order of magnitude in the 
real output series suggested the need for a reassessment 

Dorothy Walters, 
An International 
Economic Council 
1968. 

Canadian Income Levels and Growth: 
Perspective, Staff Study No. 23, 
of Canada, Ottawa, Queen's Printer, 

Edward F. Denison, The Sources of Economic Growth in 
the United States and the Alternatives Before Us, New 
York, Committee for Economic Development (Supplemen 
tary Paper No. 13), 1962; and Edward F. Denison, 
assisted by Jean-Pierre Poullier, Why Growth Rates 
Differ: Postwar Experience in Nine Western Countries, 
Washington, The Brookings Institution, 1967. Refer 
ences to "Denison, op. cit." in subsequent footnotes 
and table source notes refer to Why Growth Rates 
Differ; other Denison publications are specified. 

li Belgium, Denmark, France, Germany, the Netherlands, 
Norway and the United Kingdom, comprising Northwest 
Europe, and Italy. 
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of Canada's postwar productivity performance. In order 
to identify any material changes in the analytical con 
clusions of Staff Study No. 23, the estimates in thyt 
study were fully revised using the new output data._1 

This new version of the Canadian study follows the 
original so closely that it was not thought necessary 
to describe again the conceptual framework or the method 
ology. The text summarizes the contribution of factor 
inputs and factor productivity to growth for the "Denison" 
time periods 1950-55 and 1955-62. In addition, the 
estimates have been updated a further five years for 
1962-67. The appended notes discuss the revisions to 
the national accounts;~/ their effect on the growth 
analysis, including a comparison of the estimates in 
Staff Study No. 23 and the revised estimates;~/ and a 
methodological change.!/ 

GROWTH, 1950-67 

The rate of growth in output has been relatively 
high and surprisingly stable in Canada over the postwa~ 
period. Using the revised data, real national income2/ 
grew at 5.2, 4.5 and 6.0 per cent per annum in the three 
time periods 1950-55, 1955-62, 1962-67 . 

. !/ Staff Study No. 23, op. cit., pp. 190-191, anticipated 
that the output revisions would not materially affect 
the contribution of factor inputs to growth, but that 
the major impact would be reflected in the estimates 
of total factor and residual productivity growth. 

~/ Appendix I, "The Revised National Accounts". 

li Appendix II, "Revised Factor Shares and Contribu 
tions to Growth ". 

!/ Appendix III, "Re-estimation of the Effect of Varia 
tion in the Level of Demand". 

~/ At constant factor cost. 

2 

L__~ __ ~ _ 



In an international context,!/ the Canadian rates 
of growth were well above those in the slow-growth 
countries, but below those of the growth leaders. The 
rate of growth achieved by Japan was incomparably and 
consiste9tly better than that of any other industrial 
country._/ There was considerable variation in the 
growth performance of the other industrial countries. 
In the early 1950's, Germany grew almost twice as fast 
as the other "western" countries; Canada, the Nether 
lands and Italy were next in line, but with much lower 
growth rates. In the late 1950's, Canada and the 
United States both experienced a significant downturn 
in the level of economic activity, while Germany and 
Italy continued to grow at almost 6 per cent a year. As 
the slack of the early 1960's was reabsorbed,~ Canada 
and the United States experienced relatively high growth 
rates through the mid-1960's. 

Data on net national income in constant prices are 
not available for these countries and time periods; 
gross national product in constant market prices is 
the most commonly used output measure. The Canadian 
growth rates of real gross national product at market 
prices and net national income at factor cost are 
compared below: 

1950-55 1955-62 1962-67 
(Annual average rates) 

Gross national product 
Net national income 

5.5 
5.2 

4.3 
4.5 

5.8 
6.0 

~ Growth rates for Japan are included as a matter of 
interest, although it was not one of the "Denison" 
countries. 

l/ The 1962 unemployment rate was over 5! per cent in 
Canada and the United States; it averaged 1.2 per 
cent in the Northwest European countries. 
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Table 1 

GROWTH OF REAL GROSS NATIONAL PRODUCT, (1) 1950-67 

(Annual average rates) 

1950-55 1955-62 1962-67 1950-67 

Canada 5.5 4.3 5.8 5.1 

United States 4.3 2.8 5.0 3.8 

Belgium 4.3(2) 3.2 4.3 3.8(2) 
Denmar1 2.0 5.1 4.1 3.9 
France 3) 4.3 5.0 4.9 4.8 
Germany 9.4 5.9 3.6 6.6 
Netherlands 5.5 3.8 5.0 4.7 
Norway 4.0 3.7 5.0 4.2 
United Kingdom 2.7 2.7 3.3 2.9 

Italy 5.2 (2) 5.9 4.7 5.4(2) 

Japan 7.9 (2) 10.2 10.0 9.8(2) 

(1 ) At constant market prices. 

(2 ) From 1953. 

(3) Data for 1958 to 1968, based on the new series of 
French national accounts converted to the SNA 
system, would give higher growth rates than these 
earlier estimates, for example, 5.5 per cent per 
annum compared with 4.9 for the period 1962-67. 

Source: Canada -- Dominion Bureau of Statistics (DBS), 
National Income and Expenditure Accounts~ 
1926-1968, Ottawa, DBS, 1969. 

United States -- U.S. Department of Commerce, 
The National Income and Product Accounts of 
the united States, 1929-1965, and Survey of 
Current Business, Washington, U.s. GPO, 1966, 
and various issues, respectively. 

Europe and Japan -- United Nations (UN), Year 
book of National Accounts Statistics, New 
York, UN, various issues; and Organisation 
for Economic Co-operation and Development 
(OEeD), National Accounts, Paris, OECD, 
various issues. 



Sources of Growth 

In each time span and over the 17-year period as 
a whole, the growth of factor inputs -- both labour and 
capital -- accounted for some 60 per cent of total 
Canadian growth. This was roughly the same share as 
in the united States from 1950 to 1962. In Northwest 
Europe, on the other hand, only 36 per cent of total 
growth over the 12-year period was generated by factor 
inputs. Conversely, some 40 per cent of Canadian 
growth was generated by higher factor efficiency, while 
in Europe factor efficiency provided more than 60 per 
cent of growth. 

This difference in the relative contribution of 
factor inputs and factor efficiency to growth in Canada 
and Europe was one of the significant features of the 
growth analysis in the earlier study.!/ Neither the 
revision in the accounts data nor the updating to 1967 
alters that finding. In spite of rates of growth of 
5 to 6 per cent per annum, Canada did not achieve as 
high a level of growth in factor use and efficiency as 
did many European countries. 

Factor Inputs: Labour 

The most important single factor contributing to 
the potential rate of growth of an economy is growth in 
the labour force. Changes in the size of the labour 
force reflect shifts in the share of adults of working 
age in the population, in international migration, and 
in labour participation rates. 

The earlier study also made a cross-sectional com 
parison of factors contributing to difference in the 
level of income per person employed in 1960. This 
analysis is under way for a more recent year, and may 
provide the basis for a future study. An inter 
national comparison of levels of gross national 
product per person employed is given in Table 21, 
p. 46. 
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Table 2 

CONTRIBUTION OF FACTOR INPUTS AND OUTPUT PER UNIT OF INPUT 
TO GROWTH OF NET NATIONAL INCOME, CANADA, 1950-67 

(Contribution to growth rates in percentage points) 

1950-55 1955-62 1962-67 

Net National Income 5.2 

3.1 

1.3 
1.3 

·----.3 

4.5 

2.4 

1.6 
1.7 
.1 

- .2 
.2 

• B 
.1 

- .2 
• B 
.1 

2.1 

.4 

.5 

.1 

.3 

- .1 

.9 

4.4 

2.4 
1.9 

6.0 

3.B 

2.7 
2.6 
.2 

- .2 
.5 

1.0 
.3 

- .2 
• B 
.1 

2.3 

.4 

.1 

.6 

.1 

.1 

.2 

- .1 
- .1 

1.0 

Net National Income 5.3 

Adjusted Growth RatesCll 

6.0 

6 

3.B 
2.3 

Factor Inputs 

Labour 
Employment 

I Hours worked 
I Age-sex composition 
l Education .3 

Capital 
( Housing 
1 Foreign investments 
i Non-residential structures and equipment 
s, Inventories 

LB 
.5 
.1 

1.0 
.2 

(1) Adjusted to exclude the effect of starred (.) items -- statistical adjust 
ments, variations in pressure of demand, and variations in agricultural 
output. 

Land 

Output per unit of Input 2.1 

., 

Note: Detail has been rounded to tenths of a percentage point and may not add. 

Improved allocation of resources 
Decline in agricultural inputs 
Decline in nonagricultural self-employment 

.B 

.3 

Source: DBS, Nationa~ Income and Expenditure Accounts, 1986-1968, op. cit., and 
data as yet unpublished. 

Economies of scale 
Growth in national market 
Growth in local markets 
Income elasticities in consumption 

.5 

.1 

Statistical adjustments· 
Variations in pressure of demand· 
Variations in agricultural output· 

.2 

.1 

.5 Residual sources of growth 

Factor inputs 
output, per unit of input 

3.1 
2.2 



Table 3 

DISTRIBUTION OF THE CONTRIBUTION OF FACTOR INPUTS AND OUTPUT PER UNIT OF INPUT 
TO GROWTH OF ADJUSTED(l) NET NIITIONAL INCOME, CANADA, 1950-67 

(Percentage shares) 

1950-55 1955-62 1962-67 

Net National Income 100 100 100 

Factor Inputs 59 56 62 

Labour 25 37 45 
Employment 25 38 44 
Hours worked 5 3 4 
Age-sex composition 4 3 
Education 6 6 8 

Capital 33 19 17 
Housing 10 3 5 
Foreign investments 2 5 3 
Non-residential structures and equipment 18 19 13 
Inventories 3 2 2 

Land 

OutEut Eer Unit of InEut 41 44 38 

Improved allocation of resources 
Decline in agricultural inputs 16 9 6 
Decline in nonagricultural self-employment 5 1 2 

Economies of scale 
Growth in national market 10 11 10 
Growth in local markets 1 2 1 
Income elasticities in consumption 1 1 

Residual sources of growth 9 21 17 

(1) Adjusted to exclude statistical adjustments, variations in pressure of 
demand, and variations in agricultural output. 

Note: Detail may not add due to rounding. 

Source: Calculated from unrounded data for Table 2. 
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Since the war, Canada has experienced a very high 
rate of population growth. From 1950 to 1967, the 
Canadian population grew by almost 50 per cent, compared 
with 30 per cent in the United States and 9 per cent in 
the united Kingdom.!/ The exceptional level of popula 
tion growth in Canada arose primarily from the large 
postwar baby boom, and from a very high level of 
immigration. By 1967, the Canadian population included 
over a million and a half postwar migrants; and a million 
of these were in the labour force. Increased participa 
tion, particularly of women, also contributed in a major 
way to labour force growth in Canada. 

Table 4 shows significant differences in the growth 
of the "adult" source population aged 15 to 64, and in 
the labour force in a number of countries. 

As Tables 2 and 3 indicate, employment was the 
largest factor contributing to the growth in Canadian 
output. From the point of view of population and labour 
force, Canada and the United States were uniquely situ 
ated to generate a high level of output growth. The 
contribution of employment to the Canadian growth rate 
moved from 1.3 percentage points in the early 1950's 
to 1.7 between 1955 and 1962 and to 2.6 in the period 
1962 to 1967. The share contributions were 25, 38 and 
44 per cent respectively. Employment growth contributed 
to almost 45 per cent of output growth in the more 
recent period; this was partly the result of the high 
level of unemployment~/ in the early 1960's. Total 
growth also received an additional fillip as the econ 
omy moved out of a period of underutilization. 

!/ See Table 22, p. 49. 

~/ Unemployment, which was 7 per cent in 1960, had 
fallen to 5.9 per cent in 1962, but this was well 
above the level in 1955 (4.4) and in 1967 (4.1). 
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Table 4 

GROWTH OF SOURCE POPULATION AND LABOUR FORCE, 1950-67 

(Annual average rates) 

1950-55 1955-62 1962-67 

Source Population (I) 

Canada 1.9 2.0 2.5 

United States .7(2) 1.2 1.6 

Belgium .1 .1 .5 
Denmark .5 .9 .7 
France .2 .7 1.4 
Germany n.a. n.a. .3 
Netherlands .B 1.3 1.6 
Norway .5 .6 .7 
United Kingdom .5 .3 

Italy .9 .6 .9 

Labour Force(3) 

Canada 1.9 2.4 3.0 

United States 1. 3 (2) 1.1 1.9 

Belgium .5 .2 .7(4) 
Denmark n.a. .9 .6 
France .1 .1 .B 
Germany 1.9 1.0 (5) - .1 
Netherlands 1.3 1.0 1.2 
Norway .4 .2 :7 
United Kingdom .9 .6 .2 

Italy .7 - .3 - .8 

(1) Population aged 15 to 64. 

(2) United States excludes Alaska and Hawaii in the 1950-55 period. 

(3) Labour force includes the armed forces. 
(4) 1962-66. 

(5) 1956-62. 

Source: DBS, The Labour Force, Ottawa, Queen's Printer, various 
issues; U.S. Department of Labor, Manpower Report of the 
President, Washington, U.S. GPO, 1968; and OECD, Manpower 
Statistics and Labour Force Statistics, Paris, OECD, 
various issues. Also Denison, op. cit., Tables 5-lA 
and 5-lB, pp. 46-47. 
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Output per Worker 

This framework of analysis takes account of three 
qualitative factors affecting the level of output per 
worker -- hours worked, age and sex characteristics, and 
education. Throughout the 17-year period, average hours 
worked per person employed declined in Canada. The 
major part of the contraction in the work week was in the 
first half of the 1950's. In manufacturing, for example, 
average hours worked declined from 42.3 hours per week in 
1950 to 41.0 in 1955, 40.7 in 1962, and 40.3 by 1967.!/ 
The decline in total hours worked reflected the continued 
implementation of a shorter work week and the very large 
growth in part-time employment associated with the growth 
of the service sector of the economy. In general, the 
decline in hours worked tended to reduce output per man 
per year.?:../ 

A second set of labour characteristics that affects 
the level of, and growth in, output is age and sex. Young 
persons, older workers, and women traditionally earn 
less than adult males. In this way, changes in the age 
distribution and in the sex make-up of the labour force 
affect the growth of income and output. 

Between 1950 and 1967, the number of young people 
aged 15 to 19 years increased by 75 per cent in Canada; 
in the United Kingdom the increase was only one-third 
as large. The age group 20-24 years increased by 40 per 
cent in Canada and by 15 per cent in the united Kingdom. 
This dramatic growth in the number of young people pro 
vided a basic element of the large increase in the labour 
force in Canada. 

The share of young people in the labour force is 
not solely determined by the age distribution of the 
population; the school-leaving age, drop-out rates, and 

!/ See DBS, Canadian Statistical Review, Ottawa, Queen's 
Printer, various issues. 

'!:_/ Days not worked -- vacations, sick leave, etc. - 
which affect the volume of output per worker were 
taken into account. In addition, an allowance was 
made for the increase in productivity or efficiency 
per man which may arise when the work week is reduced. 
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access to postsecondary education also affect the entry 
of young people into the labour force. The participation 
rates of young people have shown significant changes over 
the 17-year period. In 1950, about 45 per cent of the 
population in the age group 14 to 19 years, inclusive, 
was in the labour force; by 1967 the share had fallen 
to 35 per cent. For young males, the participation rate 
declined even more dramatically -- from 56 to under 
40 per cent -- mainly reflecting increased opportunities 
and encouragement for young people to stay longer in the 
educational system before entering the labour market. 

Table 5 

DISTRIBUTION OF THE LABOUR FORCE (I) 
BY AGE AND SEX, CANADA, 1950-67 

(Percentage shares) 

1950 1955 1962 1967 

Males 

Under 20 6.8 5.8 5.5 6.0 
20 - 64 67.6 68.2 64.5 61.1 
65 and over 4.0 3.4 2.8 2.2 

Total 78.4 77.4 72.8 69.3 

Females 

Under 20 4.0 4.0 4.2 4.6 
20 - 64 17 .1 18.3 22.3 25.5 
65 and over .4 .4 .6 .6 

Total 21. 5 22.6 27.2 30.7 

Total labour force 100.0 100.0 100.0 100.0 

(1 ) 
Civilian. 

Source: DBS, The Labour Force, op. ci t. , 
Special Table l, unpublished. 
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On the other hand, fewer older workers stay on after 
they reach 65. In 1950, some 40 per cent of the male 
population aged 65 and over was in the labour force. By 
the late 1960's the share had fallen to 25 per cent. 
While the availability of younger and more highly edu 
cated workers has encouraged earlier retirement of older 
workers, it is much more probable that increased private 
and public social security measures and a rising standard 
of wealth and income have been the most important factors 
contributing to earlier retirement. In accordance with 
the general trend of increased female participation in 
the labour force, the rate for older women rose from 
4 per cent in 1950 to 6 per cent in 1967. 

Participation rates!/ for older males in the United 
States declined, as in Canada; the U.S. rate for older 
females has stayed relatively constant in recent years. 
It is of interest to note that the level of participation 
for people over 64 is higher in the United States than in 
Canada -- for males, 27 compared with 25 per cent; for 
females, 10 compared with 6 per cent. This comparison 
suggests that average levels of income and wealth are 
not the only factors affecting retirement. Increased 
longevity, better overall health, and improved education 
and work facilities tend to extend the working lives of 
the population.~/ 

As the share of lower-income groups -- the younger 
and older workers -- declines, the "quality" of the 
average unit of" labour input rises. The particular age 
characteristics of the Canadian labour force contributed 
to growth in the early 1950's, but since that time, there 
has been little change in the overall age distribution 
or quality (see Table 5). 

!/ For U.S. participation rates by age and sex, see 
U.S. Department of Labor, Manpower Report of the 
President, op. cit. 

y Dr. T. T. Schweitzer of the Economic Council's staff 
has suggested the possibility that larger income in 
equality among the aged in the United States compared 
with Canada may also be a factor giving rise to higher 
participation rates in older age groups in the United 
States. 
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The second, and perhaps the most dynamic, feature of 
labour force change in Canada has been in female partici 
pation. In 1950, about one-quarter of the female source 
population was employed; the share is now over one-third 
(35 per cent). In spite of this increase, the Canadian 
female participation rate is still well below that in 
most industrial countries. 

Table 6 

FEMALE PARTICIPATION RATES, (1) 1967 

(Per cent) 

Canada 39 

United States 47 

Belgium 39 (2) 
Denmark 52 (2) 
Germany 47 
Norway 40 
United Kingdom 51 

Italy 29 

(1 ) Ratio of the female labour force to the 
female population aged 15 to 64. 

(2) 1966. 

Source: OECD, Labour Force Statistics, 
1956-67, op. cit. 
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Canada 

United States 

23 

33 

24 

35 

29 

37 

34 

40 

Table 7 

FEMALE PARTICIPATION RATES, (I) 1950-67 

(Per cent) 

1950 1955 1962 1967 

(I) Women in the labour force, aged 14 years 
and over, as a percentage of the female 
population 14 years of age and over. This 
definition is more precise than that used 
in the international comparison in Table 6. 

Note: The OECD Labour Force Statistics stop 
ped publishing participation data on 
the basis used in Staff Study No. 23, 
op. cit., Table 26, p. 46. In 1967 the 
U.S. labour force starting age was 
revised from 14 to 16 years. The U.S. 
figure for 1967, above, has been calcu 
lated. 

Source: Canada -- DBS, The Labour Force, 
Special Table l, lac. cit. 

united States -- U.S. Department of 
Labor, Manpower Report of the 
President, op. cit.; U.S. Depart 
ment of Commerce, Bureau of the 
Census, Statistical Abstract of the 
United States, and Current Popula 
tion Reports~ Population Estimates, 
Series P-25, No. 385, Washington, 
U.S. GPO, various issues and 1968, 
respectively. 

As a result of wider participation, the proportion 
of women in the Canadian labour force rose from about 
20 per cent in 1950 to 30 per cent by 1967. This chang 
ing labour force pattern is dramatically illustrated by 
the absolute increase in the number of male and female 
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workers. Half the increase in the labour force between 
1950 and 1967 was accounted for by women. Projections of 
the labour force suggest that increased female participa 
tion, particularly of married women, will continue to be 
an important factor in labour force growth in Canada for 
some years to come.!! 

Table 8 

LABOUR FORCE (I) BY SEX, CANADA, 
1950 AND 1967 

(Thousands) 

1950 1967 Increase 

Labour force 

Male 
Female 

5,163 

4,050 
1,112 

7,694 

5,329 
2,365 

2,531 

1,279 
1,253 

(1) Civilian. 

Source: DBS, The Labour Force, Special Table 
No. l, lac. cit. 

Changes in the share of the young and the elderly 
in the labour force were not particularly significant 
during the 17-year period. In 1950, some 15 per cent of 
the labour force was under the age of 20 or over 64i in 
1967, the ratio had fallen to 13 per cent. The major 
factor affecting the age-sex element of labour quality 
was the increase in female participation. As the changes 
illustrated in Tables 5 and 7 suggest, the decline in 
labour quality was relatively small from 1950 to 1955, 
but was significantly larger between 1955 and 1962 and, 
again, between 1962 and 1967. 

!/ Over the decade 1970-80, the growth rate of males in 
the labour force was estimated at 2.2 per cent per 
annumi for females the rate was 3.2 per cent. Economic 
Council of Canada, Fourth Annual Review, Ottawa, 
Queen's Printer, 1967, Table 3-12, p. 72. 
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The fourth qualitative factor effecting changes in 
the level of output per wor~er is education. The larger 
number of new entrants into the labour force raised its 
average education content. The median!/ level of educa 
tion for males in the labour force rose by six/-tenths 
of a year in the ten years from 1951 to 1961,~ and 
another six-tenths of a year in the five-year period 
from 1960 to 1965.l/ New entrants of young people from 
school had achieved higher levels of education than 
their predecessors; in 1965 the median level of education 
in the 20-24 age group of the labour force was 11.0 
years; in the 45-64 age group, 7.9 years.!/ In addition, 
the large inflow of immigrants to Canada during this 
period raised the average level of education. In 1967, 
some 40 per cent of the post-war immigrant labour force 
had completed high school, compared with 32 per cent of 
the native-born labour force; 9.0 per cent of the former 
had attended university compared with 5.6 per cent of 
native-born workers.~/ 

A second aspect of the changing,educational scene 
has affected the educational content of the labour 
force -- the growth in the number of young people with 
university education. A recent study on the educational 

Dr. Denison has indicated serious reservations con 
cerning the meaningfulness of median levels (rather 
than means). Unfortunately, these are the only data 
available for Canada. 

Gordon W. Bertram, The Contribution of Education to 
Economic Growth, Staff Study No. 12, Economic Council 
of Canada, Ottawa, Queen's Printer, 1966, Table 4, 
p. 13. Please note a misprint in that table: the 
figure for 1951 should be 8;74, not 9.74. 

Estimated, using labour force weights from Michel 
D. Lagacé, Educational Attainment in Canada: Some 
Regional and Social Aspects, DBS, Special Labour Force 
Studies, No.7, Ottawa, Queen's Printer, 1968, 
Table 21, p. 37. 

!/ Ibid., Table 20, p. 37. 

~/ 

~/ H. W. Davis and M. L. Gupta, Labour Force Character 
istics of Post-War Immigrants and Native-Born 
CanadiansJ 1956-67, DBS, Special Labour Force Studies, 
No.6, Ottawa, Queen's Printer, 1968, Table 14, p. 23. 
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characteristics of the labour force!1 indicates that the 
proportion of the labour force with some university edu 
cation had increased from 8.5 to over 11 per cent in the 
six years from 1960 to 1966. In the early 1950's, ten 
years earlier, the share may have been about 7 per cent, 
some two percentage points lower.~1 

As a result of these increased levels of education, 
there has been a significant rise in the education con 
tent of the work force, particularly during the 1960's 
when the growth of the labour force was twice as rapid 
as in the early 1950's. It is estimated that the 
contribution of education to growth was about ~ of 1 per 
cent during the 1950's, but in the 1960's the contribu 
tion rose to ! of 1 per cent.ll 

The growth in employment, the decline in hours 
worked, the increase in female participation, the chang 
ing age-structure, and the larger education content of 
the labour force contributed 1.3, 1.6 and 2.7 percentage 
points to the annual average growth rates in 1950-55, 
1955-62 and 1962-67. These contributions indicate that 
about 25, 35 and 45 per cent of our total growth over 
the respective periods arose from increases in the 
quantity and quality of the labour force. 

!I Frank J. Whittingham, Educational Attainment of the 
Canadian Population and Labour Force: 1960-1965, DBS, 
Special Labour Force Studies, No. l, Ottawa, Queen's 
Printer, 1966, Table C26, p. 37; and Lagacé, op. cit., 
Table F3, p. 48. 

~I These shares do not necessarily correspond with other 
estimates of the extent of postsecondary education. 
Problems of defining Grades 12 and 13, and post 
secondary levels, On a comparable basis in 10 provinces 
and various types of institutions are formidable. 

il As noted in Denison, op. cit. and Staff Study No. 23, 
op. cit., the education contribution does not take 
account of nOnformal education such as on-the-job 
training, adult education, etc. The increasing impor 
tance of these types of education suggests that the 
measured cOntributions understate the actual. 
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Factor Inputs: Capital 

The contribution of larger labour inputs to growth 
increased significantly from the early 1950's to the mid- 
1960's; the contribution of capital, on the other hand, 
declined. As Tables 2 and 3 indicated, the percentage 
point contributions to growth of all categories of capital 
were 1.8, 0.8 and 1.0 respectively, and the shares were 
33, 19 and 17 per cent. 

Table 9 compares the shares of investment in total 
output for the three time periods. The investment ratios 
do not necessarily reflect the growth of the fixed capital 
stock. A substantial part of each increment of new in 
vestment replaces capital that is ready to be discarded 
and does not add to the stock. 

Table 9 

GROSS INVESTMENT(l) AS A SHARE OF GROSS NATIONAL PRODUCT(2) 
BY TYPE OF INVESTMENT, CANADA, 1950-67 

(Per cent) 

1950-55 1955-62 1962-67 

Total gross national investment 22.5 21.3 22.8 

Non-residential fixed 17.1 18.2 18.4 
Structures 9.4 11.1 10.5 
Equipment 7.6 7.2 7.8 

Residential construction 5.0 5.4 4.5 

Inventories 1.9 1.0 1.4 

Net foreign lending - 1.6 - 3.3 - 1. 5 

(1) Business and government investment. 
(2) Averages of percentages for individual years, in current market 

prices. 
Source: DBS, NationaL Inaome and Expenditul'e Aaaounts, 1926-1968, 

op. ait. 
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In the 1950's, Canada invested a significantly 
larger share of output in fixed (non-residential) con 
struction and equipment than most western countries. 
However, Norway invested relatively more, and in Germany 
and the Netherlands the ratio was close to the Canadian 
one.ll 

The Canadian growth rates of fixed "business" 
capital, both (non-residential) construction and equip 
ment, were 6.4, 5.6 and 5.3 per cent~1 respectively over 
the three time periods from 1950. The factor share for 
business capital was about 15 per cent.ll From these 
two elements it was estimated that the contribution of 
non-residential fixed capital to growth was 1.0, 0.8 and 
0.8 percentage points per annum. The shares of growth 
were 18, 19 and 13 per cent respectively. 

!I See Staff Study No. 23, op. ait., Tables 46 and 47, 
pp. 71-72. It is not clear how the ratios of invest~ 
ment to GNP would look if all countries revised their 
price deflators to take account of productivity gains 
in construction. Other refinements of investment 
data, both statistical and conceptual, could alter 
these international relatives substantially. See dis 
cussion of some of the limitations of the investment 
data in Robert J. Gordon, "$45 Billion of u.S. Private 
Investment Has Been Mislaid", The American Economic 
Review, Vol. LIX, No.3, June 1969; T. P. Hill, 
"Growth and Investment According to International 
Comparisons", The Economic JournaZ, Vol. LXXIV, 
No. 294, June 1964; and Geoffrey Dean, "Fixed Invest 
ment in Britain and Norway, An Experiment in Inter 
national Comparison", The JournaZ of the RoyaZ 
StatistiaaZ Society, Series A (General), Vol. 127, 
Part I, 1964. 

~I In Staff Study No. 23, op. cit., the fixed capital 
input was assumed to grow at the average of the growth 
rates for gross and net fixed capital stock; the same 
assumption was used in this study. It should be noted 
that the Dominion Bureau of Statistics has revised the 
estimates of fixed capital stocks to incorporate the 
new construction deflators. 

il The revised distribution of output by factor shares 
is set out in Appendix II, Table A-4, p. 59. 
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Housing construction represented about 5 per cent 
of total output over the 1950's and 1960's. The pace of 
housing construction was substantially faster in the 
early 1950's. In 1955, real investment in housing was 
more than 50 per cent above the level of 1950. The slow 
down in economic activity reversed this expansion; by 
1962, the volume of house-building was less than it had 
been in 1955. From 1962, residential construction picked 
up again, but the increase over the next five years was 
less in absolute and percentage terms than in the early 
1950's. 

Table 10 

INVESTMENT IN HOUSING, CANADA, 1950-67 

1950 1955 1962 1967 

$ Constant 1961 1,221 1,910 1,863 2,276 
(millions) 

Housing starts 92.5 138.3 130.1 164.1 
(thousands) 

Source: DBS, National Income and Expenditure 
Ace oun t e , 1926-1968, op. cit. i and 
Central Mortgage and Housing Corpora 
tion, Canadian Housing Statistics, 
1969, Ottawa, 1970, Table l, p. 1. 
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The contribution of housing to growth was measured, 
as in Staff Study No. 23, using the net rental income 
including house-mortgage income generated by the housing 
stock.!/ The contributions of investment in housing to 
growth were estimated at 0.5, 0.1 and 0.3 percentage 
points and the shares were 10, 3 and 5 per cent respec 
tively. Over the period, the contribution of housing 
investment has declined in absolute and in percentage 
terms. 

!/ An imputation of income on owner-occupied housing is 
included. 



Payments of investment income to non-residents 
enter the macro-accounting system as the difference 
between the domestic and national output aggregates. 
Domestic product or income measures output in Canada 
by the factors of production, i.e., labour and capital, 
residing here. Some of the capital stock is foreign 
owned, and its owners receive a share of the Canadian 
domestic product as investment income. Domestic product, 
net of these payments, is the national income or product. 
As a net capital-borrowing country, Canada makes invest 
ment income payments to non-residents and thereby reduces 
national income. Over time and in the "normal" situation 
of rising payments to non-residents, income on foreign 
capital makes a negative contribution to growth.!/ 

Payments (net) of investment income to non-residents~/ 
were particularly large in 1950, and declined between 1950 
and 1955. Since the early 1950's, the net outflow of 
interest, dividends, and profits has grown, but at a 
slower rate than net output. The contribution of these 
flows to the growth of national income was, as noted 
above, an exceptional +0.1 percentage points in 1950-55 
and -0.2 in each of the subsequent time periods. These 
percentage-point distributions to growth accounted for 
+2, -5 and -3 per cent of total growth in the periods 
1950-55, 1955-62 and 1962-67. 

!/ It is important to note that this is not at all a 
measure of the economic contribution of foreign cap 
ital to growth. It merely reflects the fact that 
interest payments on borrowed money reduce current 
income. Gains from borrowing, higher levels of 
income, etc., are not picked up by this measure. The 
contribution of foreign-owned assets to economic 
growth is, in this framework, included with the con 
tribution of domestic-owned assets, in the input of 
capital. At this stage of statistical development 
it is not feasible to make a clear distinction be 
tween domestic and foreign-owned fixed capital stocks. 

~/ Excluding retained earnings. See discussion of this 
point, Staff Study No. 23, op. cit., pp. 234-235. 
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Inventory changes, which are closely related to 
cyclical fluctuations in the economy, tend to make a 
variable contribution to growth. The response of inven 
tories to the cyclical downturn at the end of the 1950's 
created a wide var-Lat i on i'h their growth rates during 
the three periods, i.e., 3.8, 2.3 and 5.0 per cent per 
annum. The factor share of inventories is small, and 
the contribution to growth similarly so. 

The contribution of all forms of capital to growth 
was significantly smaller in the 1960's than in the early 
half of the 1950's. As Table 3 indicates, the relative 
importance of the capital items was almost twice as li 
large in the earlier period than in the more recent. 
Labour and capital together constituted some 60 per cent 
of the sources of growth; factor productivity, the 
remaining 40 per cent. The following section discusses 
some of the elements in factor productivity growth. 

Factor productivity~1 or Output per Unit of Input 

The process of growth involves the reallocation of 
resources from low-productivity to high-productivity use. 
One of the most important elements of resource shift in 
the postwar years has been the movement of labour from 
self-employed activities to paid employment. In quanti 
tative terms, the shift of workers from farm to nonfarm 
activities has been the most pronounced. In 1950, agri 
cultural employment represented 20 per cent of total 
employment; by 1967, this had fallen to only 8 per cent. 

!I It is assumed that the volume of available land 
remained relatively unchanged and that this factor 
of production made no (measurable) contribution to 
total growth. 

~ The discussion of factor productivity, ~echnical 
change, and capital input measures referred to in 
Staff Study No. 23, op. ait., continues. Two recent 
articles that have furthered the discussion are: 
Edward F. Denison, "Some Major Issues in Productivity 
Analysis: An Examination of Estimates by Jorgenson 
and Griliches" in U.S. Department of Commerce, Survey 
of Current Business, op. cit., Vol. 49, No.5, 
Part II, May 1969; and Dan Usher, "The Meaning and 
Measurement of Aggregate Technical Change", Discus 
sion Paper No.12, Institute for Economic Research, 
Queen's University, Kingston, Ontario, mimeo. 
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Table 11 

AGRICULTURAL EMPLOYMENT 
AS A SHARE OF TOTAL EMPLOYMENT, (1) 1950-67 

(Per cent) 

1950 1962 1967 

Canada 20 11 8 

United States 12 8 6 (2) 

Belgium 11 7 6 
Denmark 28 19 17 (3) 

France 29 20 16 
Germany 25 13 10 
Netherlands 14 9 8 
Norway 24 17 14 
United Kingdom 5 4 3 

Italy 43 29 24 

(1) Includes military. 

(2) Adjusted to include 14- and 15-year-old workers for 
comparability with earlier years. See note to 
Table 7. 

(3) 1966. 

Note: Agriculture for the European countries includes 
forestry, hunting and fishing except for Norway, 
which is agriculture only. 

Source: Canada -- DBS, The Labour Force, op. cit., and 
OECD, Manpower Statistics and Labour Force 
Statistics, op. cit. 

United States and Europe 1950 and 1962 - 
Denison, op. cit., Table 16-4, p. 206. United 
States 1967 -- calculated from U.S. Depart 
ment of Labor, Manpower Report of the Pres 
ident, op. cit. Europe ~xcept Norway) 1967- 
OECD, Labour Force Statistics, op. cit. 
Norway 1967 -- estimatedofrom Statistisk 
Sentralbyrg, Statistisk Arbok~ 1969 (Statis 
ticaZ Yearbook of Norway), Norges Offisielle 
Statistikk XII 252, Oslo, 1969. 
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The contribution of this reallocation of workers 
to growth has been measured as the increase in nonfarm 
income resulting from the declining share of farm em 
ployment, less the offsetting loss of farm income.!/ 
The rate of decline in farm employment was largest in 
the early 1950's and has slowed substantially in recent 
years. This shift added 0.8 percentage points to the 
growth rate in the first time period, 1950-55, and 0.4 
in the periods 1955-62 and 1962-67. The share contribu 
tions to growth were 16, 9 and 6 per cent respectively. 

Another element of resource shift arises in con 
nection with the nonfarm owner-operated small business 
and the family workers associated with it. To a sig 
nificant degree, the corner grocery store, shoe repair 
shop, and variety store have been replaced by multiples 
or chain stores. By far the largest decline in the 
category of small family-sized operations took place 
in the early 1950's. This shift of workers from low 
income activities to paid employment contributed 0.3 
percentage points to the growth rate in 1950-55, less 
than 0.05 from 1955 to 1962, and 0.1 from 1962 to 1967. 
The comparable share contributions to growth were 5, 1 
and 2 per cent. 
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These two aspects of resource reallocation -- that 
is, the movement of labour from low income-productivity 
work to higher income-productivity employment -- added 
over one full percentage point to the annual growth rate 
(20 per cent of national income growth) in 1950-55. In 
the following 12 years, the continuing shift of workers 
contributed about ~ of 1 per cent of the annual growth 
rate -- or about 10 per cent. As self-employment as a 
way of livelihood continues to decline (less than 10 per 
cent of nonfarm employment is now in this category), the 
scope for further economic gain from such resource re 
allocation falls. 

A second group of factors contributing to growth 
through increased factor productivity is economies of 

!I Statistical revisions to farm income reduced the 
level of farm relative to nonfarm income, and raised 
the measured gain from this shift. 



scale. The analysis deals with three varieties of scale 
factors: increases in the national and international 
market, in the local distributive market, and in the pro 
duction of consumer durables. Knowledge about the effect 
of market size on efficiency is limited. A number of 
studiesll have suggested that size of establishment is 
not the crucial factor, but that product specialization 
and length of run are significant. However, the basis 
for quantifying the effect of changes in the overall 
size of the Canadian domestic and export market is slight. 
The scale factor that was assumed to be relevant to Canada 
in the previous study was applied to the new income growth 
rates. On this basis, the estimated contribution of wider 
national and export market size was 0.5 percentage points 
in the 1950's and 0.6 from 1962 to 1967. 

The economies of distribution associated with urban 
and suburbanization, supermarket and shopping centre 
growth, increased car ownership, etc., were estimated to 
have grown at about the same pace in the 1962-67 period 
as in the earlier periods. The contribution of the dis 
tribution economies to output growth was of the order of 
0.1 percentage points per annum. 

The third area in which economies of scale have been 
achieved is in the production of many consumer goods, 
particularly durables. Rising standards of living and 
larger discretionary incomes provided the basis for some 
dramatic increases in consumption. The increase in the 
volume of consumer expenditure in Canada was larger in 
the 1962-67 period than in either of the earlier periods. 
The effect of rising incomes and high income elasticities 
was estimated to have contributed 0.1 percentage points 
to the annual rate of growth in the period of the 1960's. 

These three elements, which contributed to growth 
through economies of scale, accounted for 0.6 percentage 
points of the growth rate from 1950 to 1962, and 0,8 per 
cent from 1962 to 1967. As a share of national income 
growth, however, the contributions were a relatively 
stable 12 to 13 per cent in each time period. 

!/ See discussion in Staff Study No. 23, op. cit., 
pp. 123-126. 
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Special Adjustments 

The following two adjustments take account of the 
cyclical fluctuations in factor productivity; that is, 
they standardize the growth rates for short-term 
fluctuations in output per unit of input. The degree of 
utilization of the economy has an impact on the efficiency 
of resource use. In general, a substantial amount of 
slack in the economy is associated with lower levels of 
productivity. Earlier work on this question!/ suggested 
a close relationship between the unemployment rate and 
output per man-hour. On the other hand, since each phase 
of the business cycle has different productivity implica 
tions, the degree of unemployment may be seriously 
incomplete as a measure of productivity variability.~/ 

The estimates used in this study move away from 
unemployment rates as an indicator of factor productivity 
variability. Unfortunately, possible insights into the 
relationships were not accompanied by insights into 
measurements. For each time period, variations from the 
medium-term trend of output per man-hour in the commercial 
nonfarm sector have been used. This method reduced the 
effect of cyclical variability on productivity from that 
given in the earlier study. From 1955 to 1962 and 1967, 
actual productivity growth was almost 0.2 percentage 
points lower than the smoothed trends suggest. The con 
tributions to factor productivity growth were estimated 
at -0.1 percentage points in each period. In the 1950-55 
comparison, the measured adjustment was insignificant. 

The effect of weather on farm output was the second 
"fluctuation" element. using a time-trend adjustment, it 
was estimated that fluctuations in farm output that could 
be attributed to weather accounted for 0.1 percentage 
points of the growth rate between 1950 and 1955 and -0.1 
between 1962 and 1967. 

The revision of the national accounts gave rise to 
somewhat larger problems of comparability with the 
alternative real output series than before. Table A-2 

!/ See discussion in Staff Study No. 23, op. cit., 
pp. 144-147. 

~ See Appendix III for further discussion. 
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in the Appendix compares the growth rates of the two 
series. A statistical adjustment was incorporated into 
this analysis that halved the differences between the 
two series. 

The three adjustment factors -- demand fluctuations, 
farm-output fluctuations, and statistical adjustments - 
accounted for -.1 and +.2 percentage points of growth in 
1950-55 and 1955-62. They cancelled out in 1962-67.!I 

Residual Productivity 

In this analysis the category "residual sources of 
growth" includes Denison's "advances in knowledge" and 
those other factors which contribute to growth but have 
not been separately identified or quantified.~/ The 
absolute contribution of these residual sources to the 
annual growth rate varied from half a percentage point 
in the early 1950's to a full percentage point in the 
more recent years. 

The earlier analysis suggested, as this one does, 
that residual productivity performance, or the "unknowns", 
has contributed more to the growth rate since 1955 than 
in the five years before. From 1950 to 1955 the resid 
ual sources accounted for 9 per cent of the total growth; 
from 1955 to 1962 and 1962 to 1967, the residual contri 
bution was about twice as large, 21 and 17 per cent. 

At this stage in our knowledge of the growth pro 
cess, it is not possible to explain why residual 
productivity grew more slowly in the early 1950's than 

!/ It should be noted that Table 2 also gives, in sum 
mary form, the growth of income and productivity after 
adjustment for the standardization. The percentages 
in Table 3 are based on adjusted growth rates. 
Comparisons of shares between periods are more mean 
ingful on this basis. 

~/ Errors in measuring both factor inputs and the 
specified elements of output per unit of input 
are implicitly included in the net residual, as 
well as omissions. 
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after 1955.!/ It is, by definition, an unknown residual, 
and there is little to do but speculate about the factors 
that may have affect~d its size and growth. An examina 
tion of Tables 2 and 3 suggests no obvious relationship 
between changes in the contribution of residual produc 
tivity and changes in the contribution of the various 
factor inputs and factor productivity elements. The list 
of other possible factors that add to, or detract from, 
growth would be infinitely long and, because of the inter 
relationships and externalities, extremely involved. 
Sources of productivity growth that have been suggested 
include the effect of advances in knowledge on the econ 
omic system -- the contribution of managerial education 
and skill to efficiency and to innovation, changes in 
the productivity of capital, and the adoption of best 
practice techniques in capital goods and production 
methods. 

It is of interest to note that the relative impor 
tance of these residual sources in growth was certainly 
no larger in the mid-1960 period than in the late 
1950's.~ It has been suggested that the factors con 
tributing to growth in the residual may be responsive 
to differences in the period level of utilization in the 
economy. Periods of slack, as reflected in high levels 
of unemployment, do not seem to provide the same oppor 
tunity or environment for productivity-generating 
innovation as periods of fuller utilization. The average 
level of Canadian unemployment over the 1950-55 period 
was 3! per cent, over 5! per cent between 1955 and 1962, 
and 4! per cent from 1962 to 1967. If one expected the 
residual sources of growth for each time period to 
correspond with the inverse unemployment rates, the 

y It is possible that statistical problems associated 
with differences in the growth rates of the two real 
output series may account for some of this variation 
in residual productivity. The "turnaround" in the 
statistical adjustment between the first and second 
time periods was 0.5 percentage points. 

?:_/ See Table 2, p. 6. The residual source of growth 
was 0.9 in 1955-62 and 1.0 percentage points in 
1962-67. 
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growth rate of the residual sources in Canada and the 
United States would be higher in the mid-1960's than in 
the 1955-62 period. The Canadian estimates derived for 
this study do not provide any evidence to support that 
point of view.!/ 

GROWTH PER PERSON EMPLOYED 

For many analytical purposes, interest focuses on 
the aggregates of total growth; for others, on the 
sources of growth per person employed. To a large degree, 
gains in real income arise from increased output per 
worker. The following section deals with changes in net 
income per person employed and the factors that contri 
buted to them during the three time periods. Since the 
largest single component of total growth in the po s twar 
Canadian economy was employment, the elements contributing 
to income gains per worker have significantly different 
relationships than those for total growth. But it is 
these "per person employed" elements which account for 
changes in the level of labour productivity on which 
rising standards of living depend. 

The earlier study had found that the growth rate of 
net income per person employed from 1950 to 1962 had been 
relatively low in Canada. Of the 10 countries studied, 
only the united Kingdom experienced a lower rate of 
growth. The revision to the Canadian accounts improved 
the relative Canadian performance, but not dramatically, 
in spite of an increase i~ the rate of growth of one full 
percentage point a year.~/ Instead of being second last 
in the 10-country ranking according to the growth rate 
of net income per person employed, Canada is now sixth 
(see Table 12). 

!/ Dr. Denison is continuing his work on sources of 
economic growth in the united States by developing 
an historical and updated series. The U.S. exper 
ience in the 1960's will provide an interesting 
comparison with these estimates for Canada. 

~/ The accounts revision raised the 1950-62 growth 
rate from 1.8 to 2.8 per cent per annum. 
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Table 12 

GROWTH OF NET NATIONAL INCOME 
PER PERSON EMPLOYED, 1950-62 

(Annual average rates) 

Canada 2.8 

United States 2.1 

Belgium 2.6 
Denmark 2.6 
France 4.8 
Germany 5.2 
Netherlands 3.6 
Norway 3.3 
United Kingdom 1.6 

Italy 5.4 

Source: Canada -- revised estimates. 
United States and Europe -- Denison, 

op. cit., Table 2-2, p. 18. 

On the basis of the revised data, net output or 
income per worker increased at a rate of 3.4 per cent 
per annum in the first half of the 1950's. The sharp 
decline in economic activity towards the end of the 
decade was reflected in an annual growth rate of only 
2.3 per cent from 1955 to 1962. In the five years that 
followed, the rate of increase in net national income 
per worker rose slightly to 2.6 per cent a year. This 
relatively slow growth in labour productivity in the 
1960's'indicates a far less satisfactory growth perfor 
mance than one might conclude from the high rate of 
total growth in the economy. 

The contributions of factor inputs per worker and 
output per unit of input are shown in percentage-point 
terms in Table 13 and as shares in Table 14. 
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Table 13 

CONTRIBUTION OF FACTOR INPUTS AND OUTPUT PER UNIT OF INPUT 
TO GROWTH OF NET NATIONAL INCOME PER PERSON EMPLOYED, 

CANADA, 1950-67 

1950-55 1955-62 1962-67 

3.4 2.3 2.6 

1.2 .3 .4 

- .1 .1 - .3 - .1 - .2 
- .2 - .2 

.3 .2 .5 

1.3 .5 .4 
.4 .1 .1 
.1 - .1 - .1 
.7 .5 .3 
.1 

- .1 - .1 - .1 

2.2 2.0 2.0 

.9 .4 .4 

.3 .1 

.5 .5 .6 

.1 .1 .1 
-- .1 

- .2 .3 .2 

- .1 - .1 

.1 - .1 

.5 .9 1.0 

Adjusted Growth Rates (I) 

(Contribution to growth rates in percentage points) 

Net National Income 

Factor Inputs 

Labour 
Hours worked 
Age-sex composition 
Education 

Capital 
Housing 
Foreign investments 
Non-residential structures and equipment 
Inventories 

Land 

Output per Unit of Input 

Improved allocation of resources 
Decline in agricultural inputs 
Decline in nonagricultural self-employment 

Economies of scale 
Growth in national market 
Growth in local markets 
Income elasticities in consumption 

Statistical adjustments* 

Variations in pressure of demand* 

Variations in agricultural output* 

Residual sources of growth 

Net National Income 

Factor inputs 
Output per unit of input 

3.5 2.6 2.2 

1.2 
2.3 

.4 
2.2 

.3 
1.9 

(1) Excludes the effect of starred (*) items -- statistical adjustments, varia 
tions in pressure of demand, and variations in agricultural output. 

Source: Based on Table 2. 

Note: Detail has been rounded to tenths of a percentage point and may not add. 
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Table 14 

DISTRIBUTION OF THE CONTRIBUTION OF FACTOR INPUTS AND OUTPUT PER UNIT OF INPUT 
TO GROWTH OF ADJUSTED(l) NET NATIONAL INCOME PER PERSON EMPLOYED, 

CANADA, 1950-67 

(Percentage shares) 

1950-55 1955-62 1962-67 

Net National Income 100 100 100 

Factor In)2uts 35 14 15 

Labour - 3 4 
Hours worked - 8 - 6 - 8 
Age-sex composition - 1 - 8 - 7 
Education 9 11 19 

Capital 36 21 14 
Housing 10 3 5 
Foreign investments 2 - 5 - 3 
Non-residential structures and equipment 21 22 10 
Inventories 3 2 

Land - 2 - 5 - 3 

Out)2ut 12er Unit of In)2ut 65 86 85 

Improved allocation of resources 
Decline in agricultural inputs 25 18 15 
Decline in nonagricultural self-employment 8 1 4 

Economies of scale 
Growth in national market 16 22 24 
Growth in local markets 2 3 2 
Income elasticities in consumption 1 3 

Residual sources of growth 15 42 38 

(1) Adjusted to exclude statistical adjustments, variations in pressure of 
demand, and variations in agricultural output. 

Note: Detail may not add due to rounding. 

Source: Calculated from unrounded data for Table 13. 
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The contributions of labour-input characteristics 
to the growth rate of output per person employed are 
identical to those in the aggregate or total growth 
analysis (the contributions are on a "per worker" basis 
in both calculations -- see Tables 2 and 13). By and 
large, the contribution of change in these characteris 
tics was not large. The one particularly noteworthy 
change was in education. By the mid-1960's, improvements 
in the educational attainment of the labour force, which 
resulted especially from the influx of young people with 
higher levels of education, had added half a percentage 
point to a growth rate of 2! per cent per annum. This 
raised the contribution of education to growth in Canada 
to approximately the level that has obtained in the 
United States for several decades. 

The major element of difference in performance on a 
per-person-employed basis in the three time periods arose 
from a substantially larger contribution of capital per 
worker in the early 1950's. Investment in housing and in 
fixed and inventory capital per person employed increased 
at rates that have not been equaled since.!/ 

The contributions of output per unit of factor in 
put are also identical in the aggregate and per-worker 
analysis (Tables 2 and 13) .~/ Total factor productivity 
contributed over two percentage points to the growth 
rate in all three periods. 

As the share data in Table 14 suggest, the major 
source of growth in output per worker after 1955 was 
factor productivity or the growth of output per unit of 
input. In the early 1950's, about 65 per cent of the 

It should be noted that, following the earlier study, 
the national inventory of land and mineral resources 
was assumed not to have changed significantly over the 
period. This point is developed more fully in Staff 
Study No. 23, op. cit., Chapter IX, pp. 94-98. Since 
the stock of land and resources per employed person 
declines as employment rises, it contributes negatively 
to the growth of output per employed person. 

~/ Slight differences in the numbers in Tables 2 and 13 
are due to estimating and rounding procedures. 
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gain in output per person employed arose from this 
source. In the two subsequent periods to 1967, a sig 
nificantly larger share -- about 85 per cent of growth 
arose from increased factor productivity. 

As the earlier discussion indicated, the shift of 
resources from self-employed, low-income occupations 
(including agriculture) to higher-income employment, 
which had contributed almost one-third of the growth of 
output per worker in the early 1950's, slowed during the 
1950's and has continued to decline. By now, the impetus 
to growth from this source is almost spent. On the other 
hand, economies of scale contributed significantly more 
to growth as total output and incomes rose in recent 
years. 

Residual sources of growth accounted for some 15 per 
cent of growth in output per person employed in the early 
1950's but significantly more after that. The crucial 
nature of the origin of these residual sources of growth 
becomes apparent as they account for some 40 per cent of 
growth in output per employed person.!/ 

RECENT GROWTH PERFORMANCE 

From 1962 to 1967, the economy was moving out of a 
period of substantial underutilization towards a high 
level of actual output in relation to potential output. 
Real national income rose by 6 per cent per annum.~7 

l/ In this connection it is of interest to note that 
there is no obvious correlation between the measured 
contribution of capital inputs and the residual 
sources of growth in the three time periods. One 
might expect some conspicuous similarity if, as has 
been suggested, the residual sources largely reflect 
deficiencies in the capital-input measures. Never 
theless, some part of the contribution of technology 
via capital is hidden in the residual. 

~/ The productivity effect of cyclical fluctuations in 
farm and nonfarm output and the purely "statistical" 
adjustments were offsetting during this period so 
that the actual and adjusted rates of growth were 
both 6.0 per cent. 
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As in the earlier periods the larger part of this growth 
was attributed to factor inputs -- over 60 per cent. Of 
this, almost 45 percentage points arose from increased 
employment growth. Output per worker increased at a 
rate of 2~ per cent per annum, well below the rate of 
growth in the first half of the 1950's. 

The record growth of the Canadian labour force in 
the 1960's brought into the work force young people with 
a substantially higher level of education. This increase 
in the education content of the labour force was esti 
mated to contribute over 8 per cent of total growth. To 
some extent, the effect of higher levels of education on 
output was offset by a younger, less experienced work 
force and a continued decline in the number of hours 
worked. 

Total capital inputs were estimated to account for 
some 17 per cent of total growth, of which increases in 
fixed capital contributed about 13 per cent - a smaller 
share than in earlier periods. The contribution of fixed 
capital may be said to be somewhat understated since the 
growth rate measures capacity "in place", not "in use", 
and the degree of underutilization was still large in 
1962. 

During this period an increased share of growth - 
over 60 per cent -- was attributed to increased factor 
inputs. Conversely, factor productivity declined in 
relative importance as a source of growth -- from 43 per 
cent in the 1950-62 period to 38 per cent from 1962 to 
1967. 

There were minor shifts in the contributions to 
growth of the factor productivity items. Output per 
unit of input made a larger absolute contribution to 
the growth of output in the mid-1960's than earlier, but 
as a share of the higher growth rate, its importance 
declined. Self-employment as a share in the total labour 
force continued to decline, and productivity rose as 
these workers turned to paid employment. Farm employment 
also continued to decline -- not at the rate of the early 
1950's, but in line with outmigration later in the decade. 
The faster growth rate of output and income also gave 
rise to somewhat larger gains from scale between 1962 and 
1967 compared with the earlier periods. Residual produc 
tivity contributed one percentage point to the growth 
rate between 1955-62 and 1962-67. No real improvement 

35 



in residual productivity as a source of growth became 
evident during the 1960's. 

GROWTH IN CANADA, THE UNITED STATES AND 
NORTHWEST EUROPE, 1950-62 

The revisions of the Canadian national accounts 
estimates included new price deflators for construction 
activity.!/ These more comprehensive indexes took 
account of productivity and profit changes that had not 
been previously included and that, for the most part, 
are not included in the deflators of other countries.~/ 
Comparisons between Canada, the United States and North 
west Europe should take account of this methodological 
incomparability. 

It is estimated that the new construction deflators 
added about 0.2 percentage points to the annual growth 
rate of Canadian output. Tables 15 and 16 compare the 
Canadian growth experience and the factors contributing 
to growth with Denison's estimates for the United States 
and Northwest Europe for the period 1950-62.1/ 

!I See Appendix I. 

y Deri.i.aon , op. cit. ,p. 27. 

l/ Table 15 includes the income effect of the profit 
productivity adjustment to the construction deflator 
with statistical adjustments; it is therefore not 
included in the residual sources of growth. Table 16 
was adjusted to exclude the cyclical demand factors 
and the statistical adjustments in Table 15, as well 
as the effect of the special deflation method on 
Canadian output growth and factor productivity. 
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Table 15 

INTERNATIONAL COMPARISON(l) OF THE CONTRIBUTION OF FACTOR INPUTS 
AND OUTPUT PER UNIT OF INPUT TO GROWTH OF NET NATIONAL INCOME 

(Contribution to growth rates in percentage points) 

United 
States 
~ 1950-62 1962-67 

3.3 4.8 4.8 6.0 

2.0 1.7 2.7 3.8 

1.1 .8 1.5 2.7 
.9 .7 1.5 2.6 

- .2 - .1 - .2 .2 - .1 - .1 - .2 
.5 .2 .3 .5 

.8 .9 1.2 1.0 

.3 .1 .3 .3 

.1 - .1 - .2 

.4 .6 .9 .8 

.1 .2 .1 .1 

Het National Income 

Factor Inputs 

Labour 
Employment 
Hours worked 
Age-sex composition 
Education 

Capital 
Housing 
Foreign investments 
Non-residential structures and 

equipment 
Inventories 

Land 

Output per Unit of Input 1.4 

Improved allocation of resources 
Decline in agricultural inputs .3 
Decline in nonagricultural self 

employment 
Reduction in international trade 

barriers 

Economies of scale 
Growth in national market .3 
Growth in local markets .1 
Income elasticities in consumption 

Capital adjustments(2) 

Statistical adjustments" 

Variations in pressure of demand" 

Variations in agricultural output" 

Residual sources of growth 

Net National Income(3) 3.4 

Factor inputs 
Output per unit of input 

2.0 
1.4 

Northwest 

i9rOP6 50- 2 
Canada 

.8 

3.1 2.1 2.3 

.5 .,6 .4 

.1 .1 .1 

.1 

.4 .5 .6 

.1 .1 .1 

.5 .1 

.1 

.1 .3(1) .4(1) 

- .1 - .1 

- .1 

1.3 .6 (1) .8(1) 

Adjusted Growth Rates(3) 

4.7 4.6 5.9 

1.7 2.7 J.8 
3.0 1.9 2.1 

(1) The statistical adjustment total has been adjusted to include the amount by 
which the Canadian growth rate was increased by the use of productivity- and 
profit-adjusted construction deflators. See text and footnote 11. p. 36. 

(2) Includes the effect of "Reduction in the age of capital" and "Balancing of 
the capital stock" for some countries in Northwest Europe. 

(3) Adjusted to exclude the effect of starred (") items -- statistical adjust 
ments. variations in pressure of demand, and variations in agricultural 
output. See also (2). 

Note. Detail has been rounded to tenths of a percentage point and may not add. 

Source: Canada -- Table 2. p. 6. 
United States and Europe -- Denison, op. oit., Tables 21-1 and 21-3, 

pp. 298 and JOO. 
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Table 16 

INTERNATIONAL COMPARISON OF THE SHARE CONTRIBUTION OF FACTOR INPUTS 
AND OUTPUT PER UNIT OF INPUT TO GROWTH OF ADJUSTED(l) NET NATIONAL INCOME 

(Percentage shares) 

United 
States 
1950-62 

Northwest 
Europe 
1950-62 

Canada 
1950-62 1962-67 

Net National Income 

Factor Inputs 

Labour 
Employment 
Hours worked 
Age-sex composition 
Education 

Capital 
Housing 
Foreign investments 
Non-residential structures and 

equipment 
Inventories 

Land 

Output per Unit of Input 

Improved allocation of resources 
Decline in agricultural inputs 
Decline in nonagricultural self 

employment 
Reduction in international trade 

barriers 

Economies of scale 
Growth in na t.Lona l, market 
Growth in local markets 
Income elasticities in consumption 

Capital adjustments(2) 

Residual sources of growth 

100 100 100 100 

58 36 59 64 

33 18 32 46 
27 15 33 45 

- 5 - 3 - 4 - 4 
- 3 1 - 2 - 3 
15 5 6 9 

25 18 27 18 
7 1 7 5 
1 - 1 - 2 - 3 

13 14 19 13 
3 4 2 2 

42 41 64 36 

7 12 10 7 

1 3 2 3 

2 

9 
2 

11 
1 
1 

9 
1 

10 

11 
2 

2 

23 13(1) 27 

Adjusted to exclude statistical adjustments, variations in pressure of 
demand, and variations in agricultural output, and also the effect of the 
use of productivity- and profit-adjusted deflators for construction in 
Canada. See Table 15, footnote (1). 

(2) Includes the effect of "Reduction in the age of capital" and "Balancing of 
the capital stock" for some countries in Northwest Europe. 

(1) 
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Note: Detail may not add due to rounding. 

Source: Canada -- calculated from un rounded data for Table 15. 
United States and Northwest Europe -- Denison, op. cit., Tables 21-2 

and 21-4, pp. 299 and 301. 



The Canadian GNP revision raised the Canadian 
1950-62 growth rate to the level of the Northwest Euro 
pean growth rate. The major difference in the growth 
profiles of Canada and Northwest Europe is reflected in 
the contrast of contributions of factor inputs and factor 
productivity to growth. In Europe, 3.1 percentage points 
of the total growth rate arose from gains in the effi 
ciency of resource use; in Canada, only 2.1 percentage 
points arose from this source. Conversely, 2.7 percen 
tage points of the Canadian growth rate arose from 
increased inputs of labour and capital; in Northwest 
Europe the contribution was 1.7 percentage points. These 
differences in factor-input contributions are dominated 
by differences in the rate of growth of employment and 
labour force. In the 1950-55 period, the Canadian labour 
force grew at about 2 per cent a year; so did the German. 
The rates in the United States and the Netherlands were 
just over 1 per cent, and the other countries less than 
1 (see Table 4). In the second period, the Canadian 
labour force growth rate was 2~ per cent a year; the next 
highest rate in other industrial countries was 1.1 per 
cent. These growth rates were the major factor that gave 
rise to a larger contribution of factor inputs to growth 
in Canada (and in the united States) . 

The share contributions to growth, as shown in 
Table 16, suggest that in Canada and the United States 
about 60 per cent of growth arose from more inputs and 
40 per cent from more efficiency. In Europe, on the 
other hand, the relative importance of the quantity and 
efficiency of inputs was reversed. Only 40 per cent 
arose from more inputs of labour and capital; 60 per 
cent from a more efficient use of resources. 
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Table 17 

INTERNATIONAL COMPARISON(l) OF THE CONTRIBUTION OF FACTOR INPUTS 
AND OUTPUT PER UNIT OF INPUT TO GROWTH OF NET NATIONAL INCOME PER PERSON EMPLOYED 

(Contribution to growth rates in percentage points) 

Uni ted 
States 
JTIO-62 

Northwest 
Europe 
1950-62 

Canada 
1950-62 1962-67 

Net National Income 2.2 J.8 2.8 2.6 

Factor Ineuts .8 .7 .7 .4 

Labour .2 .1 .1 
Hours worked - .2 - .1 - .2 - .2 
Age-sex composition - .1 - .1 - .2 
Education .5 .2 . J .5 

Capi tal .6 .7 .8 .4 
Housing .2 .2 .1 
Foreign investments - .1 
Non-residential structures and 

equipment • J .5 .6 . J 
Inventories .1 .1 

Land - .1 - .1 

Outeut eer Unit of Ineut 1.4 J.l 2.1 2.2 

Improved allocation of resources 
Decline in agricultural inputs · J .5 .6' .4 
Decline in nonagricultural self- 

employment .1 .1 .1 
Reduction_in international trade 
barriers .1 

Economies of scale 
Growth in national market · J .4 .5 .6 
Growth in local markets .1 .1 .1 .1 
Income elasticities in consumption .5 .1 

Capital adjustments (2) .1 

Statistical adjustments· .1 .2(1) .4(1) 

Variations in pressure of demand= - .1 - .1 

Variations in agricultural output· - .1 

Residual sources of growth .8 1.J .6 (1) .8(1) 

Adjusted Growth Rates (J) 

Net National Income 2.2 3.7 2.6 2.4 

Factor inputs .8 .7 .7 .4 
Output per unit of input 1.4 J.O 1.9 2.1 
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(1) The statistical adjustment total has been adjusted to include the amount by 
which the Canadian growth rate was inoreased by the use of productivity- and 
profit-adjusted construction deflators. See text and footnote 31, p. J6. 

(2) Includes the effect of "Reduction in the age of capital" and "Balancing of 
the capital stock" for some countries in Northwest Europe. 

(3) Adjusted to exclude the effect of starred (.) items -- statistical adjust 
ments, variations in pressure of demand, and variations in agricultural 
output. 

Note. Detail has been rounded to tenths of a percentage point and may not add. 

Bourcs. Canada -- Based on data for Table 2. 
United States -- Denison, op. cit., Tables 21-1 and 21-3, pp. 298 and 

JOO. 



Table lB 

INTERNATIONAL COMPARISON OF THE SHARE CONTRIBUTION OF FACTOR INPUTS 
AND OUTPUT PER UNIT OF INPUT TO GROWTH OF ADJUSTED(l) NET NATIONAL INCOME 

PER PERSON EMPLOYED 

(Percentage shares) 

United Northwest 
Stat~s Europe 
1950-62 1950-62 

Canada 
1950-62 1962-67 

Net National Income 

Factor Inputs 

Labour 
Hours worked 
Age-sex composition 
Education 

Capital 
Housing 
Foreign investments 
Non-residential structures and 

equipment 
Inventories 

Land 

Output per Unit of Input 

Improved allocation of resources 
Decline in agricultural inputs 
Decline in nonagricultural self 

employment 
Reduction in international trade 

barriers 

Economies of scale 
Growth in national market 
Growth in local markets 
Income elasticities in consumption 

Capital adjustments(2) 

Residual sources oi growth 

100 

36 

10 
- B 
- 5 
22 

27 
10 
2 

13 
3 

- 1 

64 

11 

14 
3 

34 

100 

20 

3 
- 4 

1 
6 

17 
1 

- 1 

14 
4 

- 1 

BO 

12 

2 

11 
2 

12 

34 

4 

100 100 

2G 16 

- 1 4 
- 7 - 9 
- 4 - 7 
10 20 

31 15 
B 5 

- 1 - 3 

23 11 
2 2 

- 3 - 3 

73 B4 

23 16 

5 5 

2 

20 
3 

25 
2 
3 

3 

34(1) 

Adjusted to exclude statistical adjustments, variations in pressure of 
demand, and variations in agricultural output, also the effect of the 
use of productivity- and profit-adjusted deflators for construction in 
Canada. 

(2) Includes the effect of "Reduction in the age of capital" and "Balancing 
of the capital stock" for some countries in Northwest Europe. 

Note: Detail may not add due to rounding. 

Source: Canada -- calculated from unrounded data for Table 17. 
United States and Northwest Europe -- Denison, op. oit., 

Tables 21-2 and 21-4, pp. 299 and 301. 

(1) 
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These total growth comparisons are dominated by the 
effect of increased employment on output growth, but 
rising efficiency and higher standards of living are more 
closely related to output per person employed. Tables 
17 and 18 compare output per worker in Canada, United 
States and the eight Northwest European countries. Over 
the period 1950-62, the growth of net national income 
per person employed was 3.8 per cent in Northwest Europe, 
2.8 per cent in Canada, and 2.2 per cent in the United 
States. In all three areas, factor inputs (other than 
employment) accounted for about three-quarters of one 
percentage point of growth. This represented about one 
fifth of the growth rates of output per worker in North 
west Europe, one-quarter in Canada, and over one-third 
in the United States. Gains in output per unit of input 
accounted for all the rest. 
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The factors that contributed significantly to dif 
ferences in the growth in output per unit of input are 
those which were emphasized earlier in looking at factors 
contributing to Canadian growth. In 1950-62, about 28 per 
cent of the increase in factor efficiency in Canada came 
from a reallocation of factors from low-income, low 
productivity employment to more efficient use. In the 
United States, the contribution to growth was very much 
smaller; the share of the labour force in agriculture 
was already low -- 12 per cent (see Table 11) -- and most 
of the impetus to growth from shifts of manpower out of 
agriculture had been experienced in earlier years. Except 
for the United Kingdom, which in 1950 had already reduced 
the farm labour force to 5 per cent of total employment, 
the transfer of self-employed persons to higher 
productivity use was at an early stage in the Northwest 
European countries during the 1950's. The rate of decline 
in the importance of farm workers has not been as large in 
Europe as it has in Canada, and its contribution to growth 
in Northwest Europe was only about half as large as in 
Canada; 

The second important factor accounting for a faster 
rate of increase in factor productivity in many European 
countries was economies of scale. Of the various types 
of scale economies, the most important to the European 
economy seems to have arisen from the expansion of output 
of consumer goods, particularly durables, associated with 
a large rise in the real income of the average Western 
European. By now, many of the changes that accompanied 
the rising standard of living in the 1950's are taken for 



granted in Europe, as they have been for even longer in 
North America. The consumption gap between the two 
continents has narrowed. This is illustrated by the 
comparison in Table 19 of the number of cars per 1,000 
persons in the population in 1950 and 1967. In North 
America the ratio of cars per person almost doubled, in 
the United Kingdom the increase was 300 per cent, and 
in Northwest Europe the increase was over 500 per cent. 
In 1950 the united States had about 8~ times as many 
cars per person as Northwest Europe; by 1967 it had only 
twice as many. 

Table 19 

PASSENGER CARS PER CAPUT, 1950 AND 1967 

(Number per 1,000 population) 

1950 1967 

Canada 139 288 

United States 266 402 

United Kingdom 47 193 

Northwest Europe 31 192 

Source: United Nations, StatisticaZ Year- 
book, 1968, New York, 1969, and 
earlier issues. 

Another factor that contributed to a better alloca 
tion of resources in Europe during this period was the 
reduction in tariff barriers associated with the formation 
of the European Economic Community and EFTA. The widening 
of markets provided opportunities for rationalization and 
specialization which contributed to growth. Denison's 
estimate of the effect of these tariff reductions on 
growth in Northwest Europe was not large one-tenth of 
a percentage point a year, or 2 per cent of total growth. 
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It may be that these estimates understate the long-term 
impact of tariff reductions on growth.!/ 

The residual sources of growth in the United States 
which the Denison analysis attributed to advances in know 
ledge accounted for some 0.8 percentage points of U.S. 
growth in output between 1950 and 1962 (see Tables 15 and 
17). In Northwest Europe, advances in knowledge, and all 
other, i.e., residual sources of growth, accounted for 
1.3 percentage points in the same time period. The av 
erage Canadian experience between 1950 and 1962 (estimated 
at 0.6 percentage points for international comparison) 
appears to have been somewhat below the U.S. level, and 
significantly below the level in Northwest Europe. Since 
1955, however, these residual sources of growth contri 
buted about 0.8 percentage points to the Canadian rate; 
this contribution is similar to that in the United States 
but well below that in Europe in the 1950's. 

In the absence of data for the 1962-67 period on 
the sources of growth in the United States and Europe, 
it is not possible to draw conclusions about Canadian 
performance vis-a-vis more recent experience elsewhere. 

CONCLUSIONS 

During the 1950's and 1960's, Canada had the high 
est rate of labour force growth of any industrial country. 
It was, for example, almost twice as high as in the United 
States. This gain provided the basis for an exceptionally 
high rate of growth of potential output. It is not, 
therefore, surprising that the growth rate of the Canadian 
economy was relatively high, although comparatively speak 
ing it was lower than in countries such as Germany and 
Japan. 

Since the rates of growth of the Canadian popula 
tion and employment were about the same, the rates of 

See D. J. Daly, "Why Growth Rates Differ - A Summary 
and Appraisal", The Review of Income and WeaZth3 New 
Haven, International Association for Research in 
Income and Wealth, Series 14, Number I, March 1968, 
p. 92. 
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increase in output per employed person, per caput in 
come, and average standard of living were very similar. 

Table 20 

GROWTH OF OUTPUT PER CAPUT AND PER PERSON EMPLOYED, 
1950-67 

(Annual average rates) 

Canada United States 

Gross National product(l) 5.1 3.8 

Gross National Product 
per person employed 2.7 2.3 

Gross National Product 
per caput 2.8 2.2 

(1) At constant market prices. 

Source: Estimated from DBS, National Income and Expen 
diture Ao coun t e , 1926-1968, op. cit., National 
Accounts3 Income and Expenditure, Ottawa, 
Queen's Printer, various issues; U.S. Depart 
ment of Commerce, National Income and Product 
Accounts of the United States3 1929-1965, op. 
cit., and Business Statistics 1967, Washington, 
U.S. GPO. For source of employment data, see 
Table 11, p. 23. 

The earlier study indicated that in 1960 the level 
of net national income per employed person in Canada was 
about 18 per cent below the level in the united States. 
The gap on a Rer caput basis was substantially wider -- 
27 per cent.!; The new Canadian output data suggest that 
these gaps were somewhat smaller. In terms of net 

!/ Staff Study No. 23., op. cit., Table 10, p. 20. 
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income per worker in 1960, the difference is now put at 
15 per cent, and in per caput terms about 24 per cent.Y 

Table 21 

INTERNATIONAL COMPARISON OF 
REAL GROSS NATIONAL PRODUCT (I) 

PER PERSON E~WLOYED 

(Relatives, U.S. = 100) 

1950 1955 1960 1964 1968 

Canada 82 85 89 89 90 

United States 100 100 100 100 100 

Northwest Europe 51 52 57 59 
Norway 55 56 61 65 
United Kingdom 56 54 56 56 

(1) At factor cost in 1955 U.S. price weights. 

Source: Canada and United States -- DBS, National In 
come and Expenditure Accounts~ 1926-1968, op. 
cit. i U.S. Department of Commerce, National 
Income and Product Accounts of the United 
States~ 1929-1965, op. cit., and Survey of 
Current Business, op. cit.; price relatives 
developed for Staff Study No. 23, op. cit., 
for 1950 to 1966 and estimates for 1968. 

Northwest Europe -- Denison, op. cit., 
Table 2-5, p. 23. 

The level and growth output comparisons are com 
bined in Table 21, showing gross output per person 
employed in a number of years between 1950 and 1968. The 

~/ It should perhaps be noted here that the Denison 
study and Staff Study No. 23, op. cit., used U.S. 
national accounts data which had just been revised. 
It should also be noted that this level compari 
son in current prices is not complicated by the 
construction deflator incomparabilities in growth 
comparisons. 
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Canada/U.S. ratio of gross output per worker in 1960 was 
89 per cent, some four percentage points higher than the 
net ratio. This primarily reflects the higher capital 
intensity in Canada. During the 1950's, Canadian real 
output per worker rose relative to that in the united 
States, but since 1960 there has been no appreciable 
narrowing of the gap. Factors such as the lower average 
level of education, a smaller proportion of university 
graduates, a lower average level of management education 
and training, an older and less efficient stock of equip 
ment, a lower level of utilization, and less speciali 
zation may be among some of the significant factors 
contributing to the lower level of output per person 
employed in Canada. 

Future Growth 

The data on labour force growth in Canada suggest 
that employment will continue to be a major contributing 
factor to the growth of total output over the medium-term 
future. Between 1970 and 1980, growth in the Canadian 
labour force is projected at 2! per cent a year. This 
rate is well above that projected for most industrial 
countries. The U.S. forecast suggests a rate of about 
l~ per cent a year, and those European countries for 
which rates are specified in Table 22 show less than 
1 per cent a year. 

The potential rate of growth of total output in 
Canada has been estimated at about 5! per cent a year 
both between 1967 and 1975,!/ and 1970 and 1980.~/ This 
rate is somewhat larger than the actual rate for the 

!/ Economic Council of Canada, Sixth AnnuaZ Review, 
Ottawa, Queen's Printer, 1969, Table 2-3, p. 15. 

~ OECD, The OutZook for Economic Growth, Paris, 1970. 
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period 1950 to 1967. V The potential for a high and grow 
ing level of output based on the labour force is not an 
unmitigated blessing. It adds an additional cost to the 
failure of economic policy to maintain a high or near 
potential level of output in the economy. In the event 
that a significant amount of slack develops in the econ 
any, the rise in unemployment could be fast and dramatic. 

In the period 1950-67 both the labour force and the 
population in Canada increased by almost 2! per cent a 
year. During the next decade, the demographic projec 
tions suggest that the labour force will continue to grow 
at about 2! per cent a year but the population increase 
will drop to about li per cent a year. This differential 
between the labour force and population growth over the 
next decade provides increased scope for advances in per 
caput personal income and consumption or in the standard 
of living in Canada. It has been estimated that the 
volume of consumer expenditure may rise by 5.3 per ce~t 
a year from 1967 to 1975. This implies an increase in 
the volume of expenditure per caput of more than 3! per 
cent a year~1 compared with a rate of 2 to 2! per cent 
in the postwar period to date. 

The Canadian economy will enjoy the fortuitous cir 
cumstances of a favourable ratio of population to labour 
force. However, a high rate of output growth, based 
largely on labour force and employment growth, does not 
in itself provide for higher levels of efficiency. A 
longer-term view would also emphasize the need for a good 
productivity performance as a basis for growth. For 
guidance on this point, one turns to the analysis which 
shows the sources of growth of output per worker. 

li The projected rate of growth of output in the united 
States from 1969 to 1975 is 4.3 per cent per annum. 
This rate is also about half a percentage point above 
the experience from 1950 to date. See Economic Report 
of the President, Washington, u.S. GPO, 1970i and 
u.S. Department of Labor, "The United States Economy 
in 1980", Monthly Labor Review, Vol. 93, No.4, 
April 1970, pp. 3-34. 

£/ Economic Council of Canada, Sixth Annual Review, op. 
cit., Table 4-1, pp. 54 and 55, and Chart 4-2, p. 57. 
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Table 22 

GROWTH OF ACTUAL AND PROJECTED POPULATION, LABOUR FORCE 
AND GROSS DO!1ESTIC PRODUCT, 1950-80 

(Annual average rates) 

Force (1) 
Gross 

potulation Labour Domestic Product 
1950--7 1970-90 1950-Ei7 1970-90 19EiO-70 1970-90 

Canada 2.4 1.7 2.4 2.5 4.9 5.4 

United States 1.6 (2) 1.6 1. 4 (2) 1.7 4.2 4.7(3) 

Belgium .6 n.al .4 n.a. 4.7 4.7 
Denmark .7 .8 4) .7 (5) n.a • 4.7 3.8 
France 1.0 ( ) . 8(4) .3 .9 5.6 6.0 
Germany 1. 3 6 .4 1. 2 (6) .4 4.7 4.6 
Ne ther lands 1.3 1. 6 (4) 1.1 .9(4) 5.1 4.6 
Norway .9 1.0 .3 .5 4.7 4.4 
United Kingdom .5 .7 .6 .3 2.7 3.2 

Italy .8 .7 -.1 .4 5.7 5.6 

(2) Excluding Alaska and Hawaii in 1950. Labour force adjusted in 1967 to 
include 14- and 15-year-old workers for comparability with earlier years. 

(1) Including military. 

(3) Including the probable effect of eliminating the present gap between actual 
and potential output. 

(4) Without migration. 

(5) 1950-66. 

(6) Excludes West Berlin in 1950. 

Note: Including migration, except where specified. 

Source: Population and 13bour force estimated from: Actual -- DBS, National 
Accounts, Income and Expenditure, op. cit., U.S. Department of Labor, 
Manpower Report of the President, 1968, op. cit., OECD, Manpower 
Statistics and Labour Force Statistics, op. cit., and Denison, op. cit., 
and Projections -- Wolfgang M. Illing, Population, Family, Household 
and Labour Force Growth to 1980, Staff Study No. 19, Economic Council 
of Canada, Ottawa, Queen's Printer, 1967; and OECD, Demographic Trends 
1965-1980 in Western Europe and North America, Paris, 1966. Gross 
Domestic Product from: The Outlook for Economic Growth, op. cit., 
Table 3, p , 16. 
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Certain elements of labour quality such as education 
and labour force experience will, over the next decade, 
tend to raise the average level of output per worker. At 
the same time, there will be some offsetting tendency in 
a slower but continued reduction in hours worked, as well 
as increases in the number of part-time female workers. 

The growth projections also suggest the need for 
increased levels of investment, not only in total but 
also per employed person, if a growth momentum and high 
rates of technological innovation are to be achieved. 
The backlog of adequate accommodation and the increase 
in family formation which accompany labour force growth 
will require a significantly large allocation of resources 
to housing including urban and suburban infrastructure. 

The major factor contributing to higher growth 
rates in many European countries, compared with Canada 
or the United States, has been their much larger gains 
in factor productivity or output per unit of input. As 
Table 17 indicated, from 1950 to 1962 the rate of 
increase in output per worker in Northwest Europe was 
one percentage point higher than in Canada. The increase 
in factor productivity accounted for all of this differ 
ence. 

It was noted earlier that Canada and the United 
States had already derived substantial growth gains from 
resource reallocations and from the scale-production 
impact of a high level of consumption and a high standard 
of living. Europe, on the other hand, has derived more 
recently, and will continue to derive, stimulus from this 
source of growth. It would seem that these "identified" 
sources of productivity growth are not likely to make 
any significant contribution to the growth of output per 
worker in Canada. 

A large part of the difference in the efficiency of 
resource use, as indicated by the experience of the 1950's, 
was in the residual sources of growth -- those unknowns 
about which one merely speculates. 
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I 
An improved productivity performance in Canada would 

require some combination of growth-oriented stimuli which 
would raise the residual sources of growth. These could 
include increased efficiency in the organization of 
factors of production; other gains from higher levels of 
management skill and efficiency; larger economies of scale 
and specialization, promoted perhaps by commercial policy; 
gains in efficiency via a reduction in factors constrain 
ing competition; and all those factors which create a 
mobile, flexible, responsive and efficient economy. 
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APPENDIX I 

THE REVISED NATIONAL ACCOUNTS 

The Dominion Bureau of Statistics has recently 
completed an historical revision of the Canadian 
national income and expenditure accounts.!/ The revised 
estimates incorporate changes in concept, format and 
detail, as well as statistical revisions. The new 
presentational and conceptual framework brings the 
Canadian system closer to the recently revised inter 
national system established by the united Nations, while 
maintaining and extending that part of the framework 
which reflects the particular structural and institu 
tional features of the Canadian economy. 

For analytical purposes, and for this study in 
particular, the statistical revisions are of major 
significance. The new accounts incorporate data from 
the 1961 Census, the Department of National Revenue, 
and the Corporations and Labour Unions Returns Act, as 
well as other new data sources. Some of the component 
series have been substantially changed. 

Overall, the revisions resulted in an increase in 
the growth rate of total output in current dollars, a 
decline in the implicit price deflator and, as a result, 
a larger increase in the volume growth rates. For the 
period 1950 to 1962, the growth of real GNP changed from 
4.1 per cent per annum in the "old" series to 4.8 per 
cent in the "new".?:_/ For the more recent period, 

!I A summary report, NationaZ Income and Expenditure 
Accounts~ 1926-1968, op. cit., was published by DBS 
in August 1969. The fully articulated system of 
accounts is forthcoming. 

y 
The Notes to Chapter II of Staff Study No. 23, op. 
cit., indicated that the then forthcoming revision 
of the accounts would alter the calculations. The 
text of the study, written in 1968, suggested that 
the growth rates of national income would rise by 
as much as 0.5 per cent per annum in the Denison 
time period. 
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1962-67, the GNP annual growth rate was raised by 0.3 
percentage points. The table below compares rates of 
growth in the value, volume, and price of output in the 
new and old accounts. 

Table A-I ---- 

COMPARISON OF GROWTH RATES OF THE "N~W" 
AND "OLD" GROSS NATIONAL PRODUCT; (1) 

OUTPUT AND PRICE, CANADA, 1926-67 
(Annual average rates) 

"New" Accounts "Old" Accounts 
1926-67 1950-62 1962-67 1926-67 1950-62 1962-67 

Gross National Product 
in current dollars 6.4 7.4 9.1 6.3 7.0 8.9 

Gross National Product 
price index 2.1 2.5 3.1 2.2 2.8 3.2 

Gross National Product 
in constant dollars 4.2 4.8 5.8 4.0 4.1 5.5 

(1) At market prices. 

Source: DBS, NationaL Aocounts, Income and Expenditure, op. cit., 1926-56, and 
various annual issues; also NationaL Income and Expenditure Accounts, 
1926-1968, op. cit. 

There are two points in connection with the 
accounts revision that merit particular comment in 
relation to this study. One relates to the revised 
construction deflator, and the other to the comparison 
of the two output measures -- Gross Domestic Product and 
Real Domestic Product. 

A statistical revision that is of major importance 
for this study arises from a change in the method of 
deflating construction expenditures. J 

~; 
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"The most important change in the area of con 
stant dollar estimation was the introduction of 
productivity and profit margin adjustments in the 
deflators for residential and non-residential con 
struction. The unavailability of market prices 
(because of the heterogeneity and discontinuity of 
the final products) makes it necessary to construct 
the deflators for this component with cost-of 
production price indexes. These are composite 
indexes of labour and material inputs price indexes, 
employing the implicit assumptions that the produc 
tivity of' labour and the ratio of profit to total 
output remain C0nstant. Another assumption is that 
ti1ere is a proportionality between inputs and 
outputs and that therefore variations in the price 
index of the final products will correspond to 
changes in the composite price index of labour and 
material inputs. The deflator was obviously 
deficient in that it removed from the resultant 
constant dollar estimate not only the pure price 
change, but also changes in productivity and profit 
margins. Thus, it had the effect of overestimating 
the price index used to deflate construction out 
lays, thereby resulting in an underestimation of 
the constant dollar figures. 

These defects have been corrected in the 
revision. Deflators were adjusted for productivity 
changes for the period since 1950 .... A profit 
margin adjustment was applied from 1957 onwards 
only as data for prior years were not available."Y 

The price indexes for construction activity pose diffi 
cult methodological problems. These become particulariy 
important in periods when the methods and materials of 
building undergo dramatic technological change. The re 
vised methodology raised the 1950-67 growth rate of con 
struction activity by one full percentage point per annum. 

!/ DBS, National Income and Expenditure Accounts3 

1926-1968, op. cit., p. 13. 
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This had the effect of raising total output growt, by 
some 0.2 percentage points over the same period.! 

The second point relates to a major element of 
statistical confusion, particularly in productivity 
measurement -- the difference between the growth rate 
of real output as measured by the industrial output 
series (RDP) and the national accounts equivalent (GDP). 
Table A-2 below compares these two output growth rates. 
The "new" comparison is based on the revised national 
accounts and RDP; the "old" comparison uses the earlier 
accounts and RDP. 

In the earlier, Le. "old", comparison the 
discrepancies related in large part to the years before 
1955; in recent years the series matched quite well. 
The differences between the growth rates of the two 
"new" output series are disconcertingly large, even in 
recent years. In Staff Study No. 23, half of the growth 
rate difference was included as a statistical adjustment 
item in factor productivity.~/ This method of accommo 
dating the two output measures was followed in this 
study. 

11 The comparl'son f th' C d th U 't d o grow In ana a, e nl e 
States, and in Europe took account of the fact that, 
by and large, other countries do not as yet follow 
this practice, although there is wide recognition of, 
and a certain consensus about, the problem. 

y 
See the discussion in Staff Study No. 23, op. ait., 
pp. 147-149. 



Table A-2 

COMPARISON OF GROWTH RATES OF THE 
"NEW" AND "OLD" REAL DOMESTIC PRODUCT AND 

DEFLATED GROSS DOMESTIC EXPENDITURE, CANADA, 1948-68 

(Percentage increase per annum) 

National 
Accounts 

Expenditure 
Series 

Real 
Product 
Series 

Difference 
in Growth 

Rates 

"New" 

1948-5·0 
1950-55 
1955-62 
1962-66 
1962-68 

5.7 
5.2 
4.5 
6.5 
5.7 

4.9 
5.6 
3.8 
6.1 
5.3 

+ .8 
- .4 
+ .7 
+ .4 
+ .4 

"Old" 

1948-50 
1950-55 
1955-62 
1962-66 
1962-68 

4.2 
4.5 
3.8 
6.5 
n.a. 

4.3 
5.3 
3.7 
6.4 
n.a. 

- .1 
- .8 
+ .1 
+ .1 
n.a. 

Note: At constant price factor cost. 

Source: Staff Study No. 23, op. cit., Table 99, p. 148; 
DBS, Indexes of ReaZ Domestic Product by Indus 
try, Ottawa, Queen's Printer, 1968, Table l, 
p. 19; and estimates by Economic Council of 
Canada. 

57 



APPENDIX II 

REVISED FACTOR SHARES AND CONTRIBUTIONS TO GROWTH 

The revisions to the income and expenditure 
accounts affected the estimates of factor contributions 
to growth in two major ways -- by altering the distri 
bution of output among the factors, and by changing 
components that contribute to factor-input or factor 
productivity measures. 

The new accounts gave rise to a number of small 
shifts in the factor-share distribution. A major 
element in the revisions to the income side of the 
current dollar accounts was a higher level of salary 
and wage disbursements. As a result, the share of 
total output going to labour was higher, and the capital 
share lower, in the 1950-55 and 1955-62 time periods. 
This new distribution between labour and capital brought 
the Canadian estimates closer to those which obtained in 
the united States. 

Table A-3 

COMPARISON OF THE DISTRIBUTION OF FACTOR SHARES 
OF NET NATIONAL INCOME, CANADA ("NEW" AND "OLD ") 

AND UNITED STATES, 1950-62 

(Average of annual shares) 

Canada United States 
1950-62 

New Old 1950-62 

Labour 

Capital 

77.3 75.3 

22.7 24.7 

78.6 

21. 4 

Source: See Staff Study No. 23, op. cit., 
Table 13, p. 29, and related text; 
and Denison, op. cit., Table 4-1, 
p. 38. 
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The decline in the share of income going to var 
ious forms of investment was reflected in lower shares 
for housing, inventories, and non-residential land 
(Table A-4). The Canadian capital shares were notice 
ably higher than the U.s. shares originally, but this 
revision brought them closer to those in the United 
States. The share of fixed non-residential capital, 
which was already well above the shares in most other 
industrial countries, was further increased. The in 
clusion in the revised accounts of withholding tax on 
income payments to non-residents as part of the factor 
income payment raised the measured effect of these 
income transfers on the growth of net national income. 

Table A-4 

COMPARISON OF THE "NEW" AND "OLD" DISTRIBUTIONS OF 
NET NATIONAL INCOME, CANADA, 1950-67 

(Average of annual shares) 

1950-54 1955-62 1963-67 
New old New old New 

Net National Income 100.0 100.0 100.0 100.0 100.0 

Labour income 76.2 72.5 7B.0 77.0 7B.4 

Income from housing 2.B 3.0 4.0 4.4 3.B 

Income on foreign 
investments -2.2 -1. B -2.2 -1.9 -2.6 

Other property income 23.1 26.3 20.3 20.5 20.3 
Non-residential land 3.4 4.7 2.6 3.2 2.B 
Non-residential structures 

and equipment 15.1 15.6 14.B 13.4 15.0 
Inventories 4.6 6.0 2.9 3.9 2.5 

1950-62 
New Old 

100.0 100.0 

77.3 75.3 

3.5 3.9 

-2.2 -LB 

21.4 22.7 
2.9 3.7 

14.9 14.3 
3.6 4.7 

Note: Detail may not add due to rounding. 

Source: Estimates based on DBS, National Income and Expenditure Accounts, 
1926-1968, op. cit., and other source material. See also Staff Study 
No. 23, op. cit., Table 12, p. 2B, Text and Notes to Chapter III. 

Tables A-5 and A-6 compare the factors contributing 
to growth which appeared in Staff Study No. 23, op. cit., 
for 1950-62 and the revised estimates that form the basis 
of this study. The revised national accounts data gave 
rise to higher levels of output growth. The increase in 
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the annual growth rates was about one percentage point. 
Although, as noted above, the new data also gave rise to 
changes in the factor shares, there was no substantive 
revision to the factor input contributions to growth. 
The major impact of the revisions occurred in the 
measures of factor productivity. 

Table A-5 

COMPARISON OF THE "NEW" AND "OLD" CONTRIBUTIONS OF 
FACTOR INPUTS AND OUTPUT PER UNIT OF INPUT 
TO GROWTH OF NET NATIONAL INCOME, CANADA, 

1950-67 

(Contribution to growth rates in percentage points) 

1950-55 1955-62 1962-67 
New Old New Old 

Net National Income 5.2 4.2 4.5 3.6 6.0 

Factor inputs 3.1 3.1 2.4 2.5 3.8 
Labour 1.3 1.3 1.6 1.5 2.7 
Capital and land 1.8 1.8 .8 1.0 1.0 

Output per unit of input 2.1 1.1 2.1 1.1 2.3 
Productivity elements 

specified 1.6 .9 1.1 .4 1.3 
Residual sources of 

growth .5 .1 .9 . 7 1.0 

Adjusted Growth Rates* 

Net National Income 5.3 4.7 4.4 4.1 
Factor inputs 3.1 3.1 2.4 2.5 
Output per unit of input 2.2 1.6 1.9 1.6 

Specified 1.7 1.5 1.0 .8 
Residual sources of 

growth .5 .1 .9 .7 

6.0 
3.8 
2.3 
1.3 

1.0 

* See footnote l, p. 6. 

Note: Detail may not add due to rounding. 

Source: Table 2, p. 6; and Staff Study No. 23, 
op. cit., Table 100. 
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Since the new output growth rates were significantly 
higher, and the contribution of factor inputs to growth 
of net national income changed little in absolute terms, 
the new adjusted!/ shares allocated a smaller share of 
growth to factor inputs and a larger portion to produc 
tivity (see Table A-6). Nevertheless, the new share 
estimates continue to indicate that factor inputs were 
a larger source Qf growth in Canada than factor produc 
tivity. 

Table A-6 

COMPARISON OF THE "NEW" AND "OLD" DISTRIBUTIONS OF 
THE CONTRIBUTION OF FACTOR INPUTS MJD OUTPUT PER 
UNIT OF INPUT TO GROWTH RATES OF ADJUSTED* NET 

NATIONAL INCOME, CANADA, 1950-67 

(Percentage shares) 

1950-55 
New Old 

1955-62 
New Old 

1962-67 

Net National lncorne 100 100 100 100 100 

Factor inputs 59 66 56 61 62 
Labour 25 28 37 38 45 
Capital 33 38 19 24 17 

Output per unit of input 41 34 44 39 38 
Productivity elements 

specified 32 32 23 21 21 
Residual sources of 

growth 9 2 21 18 17 

* See footnote l, p. 6. 

Note: Detail may not add due to rounding. 

Source: Table 3, p.7; and Staff Study No. 23, 
op. cit. , Table 101. 

y 
As noted in Table 2, the percentage shares are calcu 
lated excluding statistical adjustments, variations 
in the pressure of demand, and variations in agricul 
tural output. See also Staff Study No. 23, op. cit., 
Chapter XIV. 
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APPENDIX III 

RE-ESTIMATION OF THE EFFECT OF VARIATION 
IN THE LEVEL OF DEMAND 

The only significant methodological change in the 
updated and revised estimates was in measuring the effect 
of short-cycle fluctuations in demand on factor produc 
tivity. The estimates previously used were based on 
unemployment as a measure of underutilization; the Okun 
formulation of the effect of underutilization was based 
on output per man-hour. In a discussion with Dr. Denison, 
he expressed concern about these measurements, and an 
intention to review his earlier estimates. This provided 
additional incentive to review, and if necessary revise, 
the estimates for Canada. 

Empirical investigation of this area has not been 
large, but an examination of quarterly productivity 
performance indicated that differences in productivity 
levels reflect the stage of the cycle as well as the 
degree of underutilization.!/ In fact the evidence 
suggests that output per man-hour may be more sensitive 
to changes in output than to level of output. 

This point is indicated in the research on the U.S. 
business cycle (see Thor Hultgren, Cost3 Prices and 
Profits: Their Cyclical Relations, Studies in Bus 
iness Cycles, No. 14, and Changes in Labor Cost During 
Cycles in Production and Business, Occasional Paper 
74, New York, National Bureau of Economic Research, 
1965 and 1960 respectively). The Hultgren analysis 
(Cost3 Prices and Profits, op. cit., Table 21, p. 38) 
suggests that the largest decline in man~hours per 
unit of output (increase in output per man-hour) occurs 
during the period of expansion from the trough to Othe 
first one-third of the upturn. In 15 U.S. manufac 
turing industries over the period 1947-61, about half 
of total gain in output per man-hour over the whole 
cycle occurred in the first stage of the upturn. 
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Three of the benchmark years -- 1950, 1955, and 
1962 -- follow within a few months the trough of a 
business-cycle turning point; in 1967 there was a 
leveling-off in the upswing from mid-1961. The 1962-67 
period provides the best example of the limitations of 
the earlier approach and the rationale of the new. In 
1962 the Canadian economy was in the early stage of a 
business-cycle recovery from the 1961 tLough. By 1967 
the recovery period was already the longest in Canadian 
postwar experience. Unemployment, which was 6 per cent 
early in 1962, had fallen to about 4.1 per cent by 1967. 

Using unemployment as a guide to the relative level 
of factor productivity, 1962 would be substantially 
lower than 1967, and the growth rate would be enhanced 
by the cycle. But this position does not take account 
of the very different stage-of-cycle in these two years. 
The rate of growth of productivity as the economy moves 
out of a trough is high and the level may even be above 
trend.!/ As the recovery cycle ages, the rate of 
increase in productivity declines. By 1967, produc 
tivity had fallen below its medium-term trend. On this 
basis, the demand cycle would give rise to a lower rate 
of growth between 1962 and 1967 than would otherwise 
obtain. While the general relationships seem clear, 
much more empirical work needs to be done before·one 
can trace and quantify with certainty the response of 
productivity to the business cycle. 

For purposes of this study, actual and trend levels 
of output per man-hour in the commercial and in the total 
nonagricultural sectors were compared. The actual level 
of output per man-hour was higher in 1950 and 1955 than 
the trend level; in 1962, actual and trend levels almost 
coincided, and in 1967 actual was below trend. From 
these data the actual and trend growth rates were 
calculated for each period. The actual rate was above 
trend between 1950 and 1955 and below the trend rates 
from 1955 to 1962 and 1962 to 1967. This comparison 

11 Evidence suggests that the upturn in productivity 
in 1962 was not as large as in earlier recoveries, 
but it was still likely to be above trend. 
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suggests that cyclical fluctuations added to the actual 
growth of productivity in the first five years but 
reduced it in the two subsequent periods. 

The demand-cycle adjustment was estimated as the 
difference between the actual and trend growth rates 
for each period, weighted by the share of commercial 
nonagricultural output in total output.!/ This method 
gave rise to a smaller adjustment factor than used in 
the earlier study.~/ 

"The demand adjustment is very difficult. A 
satisfactory solution - if there is one at all - is 
going to require more work than either of us has 
been able to devote to it as yet. I am hopeful that 
the development of a full set of estimates annually 
will enable me to do better for the u.s. in my 
present study than previously, though I may be dis 
appointed. In the meantime, I can only give an 
impressionistic reaction to your estimates. I think 
you were right to reduce the size of your estimates 
for 1950-55 and 1955-62 considerably, though possibly 
you have reduced them too much. In 1962-67 I can't 
help questioning whether you have the sign right. 
Your observation about the phase of the cycle is 
doubtless right, but it means only that as between 
two years with the same unemployment rate, one of 
which is the early stages of an expansion and the 
other at the end of an expansion or in a contraction, 
the former will tend to have higher productivity. I 
gather the unemployment rate was about 5.9 in 1962 
and 3.5 in 1967. I question whether the cycle phase 
difference is powerful enough to overcome so big a 
difference in unemployment level. I would have a 
fairly strong feeling that the movement of produc 
tivity from 1962 to 1967 was raised rather than 
lowered by the cyclical movement between those two 
years .... " 

!/ A three-year moving average was used. A five-year 
moving average was also tried, as well as a trend 
line for the period as a whole, but while these gave 
adjustments of slightly different sizes, the direc 
tions of change were identical in each case. 

~/ In his review of this study, Dr. Denison expressed 
an opposite view of this adjustment: 
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