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INTRODUCTION

Industrial development is generally a function of
several variables. Indeed, growth originates from a com-
bination of political, social and economic factors.
Canadatls industrial development has not differed signifi-
cantly from this suggested pattern. There is, however, one
factor, namely exports, that has considerably influenced
this country'!s economic progress. The reason for this
apparent close association between exports and development
can be explained in part by the particular geographical
position which Canada occupies, the amount, type and
quality of natural resources with which she is endowed, as
well as the growing world demand for products which Canada
is able to produce on a competitive basis (quality, prices,
delivery, credit terms, etc.).

It is the purpose of this thesis to examine further
this particular variable, i.e. exports, and to evaluate
qualitatively and quantitatively the impact that it has
upon the Canadian economy on the aggregate and its major
sector: manufacturing. Specifically, this thesis attempts
to achieve four particular objectives.

First, it presents data, including where necessary,
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estimates of the main economic flows affecting Canadian
economic development including exports, investment, output,
etc. covering the years 1920-1965. Secondly, it endeav-
ours to measure and assess the degree of correlation be-
tween exports (manufactured goods including partially and
fully manufactured items, and goods and services) and out-
put (manufacturing industries and total economy) in order
to establish whether and to what extent there exists a be-
havioural relationship. Thirdly, the thesis attempts to
calculate the impact and equilibrium export multipliers
(for the manufacturing sector and the aggregate economy)
in order to evaluate the difference in the effects which
the two types of exports (manufactured goods and goods and
services) have on output. Fourthly, this thesis attempts
to formulate some generalizations in the light of the
results obtained.

Two main considerations have influenced the selec-
tion of this topic. The first is the renewed academic
discussion on the relative importance of the income deter-
mining factors, particularly as they apply to the Canadian
| economy, that is, whether real or monetary factors are
responsible for stability and growth of income. This
thesis will concentrate on the examination of some of the
"real"™ aspects, placing special emphasis on the two

variables: exports and investments. The second is the

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES
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extensive talks and recent agreements on tariff cuts in
Geneva which have accentuated the need for an analysis of
the response of income to changes in exports. It is in
fact in view of the expected increase in the level of
trade with foreign countries that the areas of possible
Canadian comparative advantages should be thoroughly
examined.

The problem outlined above appears to be essentially
of a quantitative nature. Numerical results are the main
objectives of this study, but cause and effect relationships
and "gestation periods" are also analyzed.(l) The method
of approach, therefore, becomes theoretical, historical as
well as statistical. In other words, this dissertation
analyzes in a statistical fashion some of the relevant
economic events which have taken place during the past
forty-five years. Economic theory provides a basis for the
choice of the variables as well as for the method of
analysis.

Specifically, this thesis consists of an examination
over time of changes in exports and output. The analysis
has been subdivided into five Chapters and three
Appendices. The first Chapter describes a few of the main

factors contributing to the growth of the Canadian

(1) "Cestation period™ may be here defined as the time
elapsing between a change in the exogenous variable and
the consequent, completed effect on the economic system
(see pp. 62-64 in the text for further reference).

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES
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INTRODUCTION X
manufacturing industries. The second Chapter deals with
definitions and points out some of the difficulties
encountered in developing a set of consistent data. Of the
various alternatives open, one set of data is chosen and
reasons for it and the limitations of the ensuing results
are mentioned. The theoretical approach followed as well
as the models adopted are shown in the third Chapter. The
results are tabulated and analyzed in the fourth Chapter.
The fifth Chapter, finally, puts forward some conclusions
and points out areas of possible further research.

Graphical representations of several of the functional
relationships examined in this thesis are contained in the
first Appendix. The tabular material is grouped in the
second Appendix with sources and notes explaining methods
of estimation added where necessary. The third Appendix

deals with some statistical definitions and concepts.
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CHAPTER T

FACTORS CONTRIBUTING TO THE GROWTH OF CANADIAN
MANUFACTURING INDUSTRIES

"pAfflyence” in this sixth decade of the twentieth
century is usually measured in terms of per-capita income
accrued to the inhabitants of a country. Moreover, this
"material well-being" is generally associated with a con-
tinuous expansion and improvement of industrial processes.
In a study dealing with economic growth, such as this,
there are therefore two fundamental questions which could
be asked: a) What are the forces that have accounted for
the development of the industrial sector of the nation?
b) Have these factors behaved in an optimum way?

Looking at the second question first, it is obvious
that it requires the passing of a value judgement. In a
world where private interests differ considerably from
social needs, it becomes increasingly difficult to decide
"what 1is best".(l) For these reasons, therefore, any

discussion dealing with the normative aspect of economics

TI) See for example the section on Regional and Locational
Factors, pp. 26-27.
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FACTORS 2
will be omitted. In other words, to the extent that the
main concern of this thesis is with quantifiable variables,
only the first question will be examined.

Industrialization in a more advanced economy, suchn
as the Canadian one, depends upon a considerabke number of
variables. Among them are:

a) size of domestic market

b) natural resources

¢) sources of energy

d) labour availability

e) skills and managerial know-how

f) research, technology and innovations

g) capital availability

h) dinstitutional infrastructure

i) government economic policies

j) regional and locational factors

k) foreign investment

1) foreign trade.

For the remainder of this chapter, these factors

will be examined and then one will be chosen for specific

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES
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FACTORS 3
(2)

analysis.

a) Size of the Domestic Market

Even though the above-mentioned variables are not
necessarily in order of importance, the first item, size of
the domestic market, does carry considerable weight in
determining the manufacturing output. In fact, to the
extent that exports might be subject to sudden and unpre-
dictable restrictions and changes, the larger and more
specialized production units have to be based upon the
quantity which could be absorbed internally. For example,
in the United States where industrialization has been most
successful, gains from mass production have been possible
mainly because of large domestic demand. Naturally, the
size of the home market deoes not automatically insure
optimal production for any given good, imports could still
be better priced. This latter possibility may arise when

the domestic market is supplied by a relatively large

(2) Chenery, in his analysis of industrial growth, in-
corporates changes in demand and supply conditions to
account for the industrial development of several
countries. These, however, are subdivided into
"particular factors" and "universal factors". Among the
latter ones, which help to explain the uniformity in
patterns of growth are: common technical knowledge,
similar human wants, access to the same markets for
imports and exports, accumulation of capital as the level
of income increases, and increase in skills. The
"particular factors™ are those factors "unique" to the
country. (see H.B. Chenery, "Patterns of Industrial
Growth", American Economic Review, Sept. 1960, pp. 625
and 626).

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES
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number of firms or when the costs of primary products
and/or transportation within the country are unnecessarily
large.

In Canada, producers are faced with a small market
divided among a large number of firms. In fact, because
"there is potentially as great a variety of tastes and
quality requirements in a market of 15 millions as there is
in a market of ten times that size"(B), the attainment of
gains from scale and specialization 1s further hampered.

In spite of all this, however, the increase in Value Added
by manufacture has been significant over the past 45
years. Table 14 in Appendix II shows how this Value Added
has risen compared to Personal Disposable Income and Popu-
lation.

b) Natural Resources

The importance of natural resources on industrial
development has provoked numerous discussions in the past.
Some economic-historians for example, have gone so far as
to analyze their subject according to "resource areas"

(4)

rather than to "countries", as politically divided.

Other scholars, such as Kuznets, have pointed out that

(3) D.H. Fullerton and H.A. Hampson, Canadian Secondary
Manufacturing Industry, Queen's Printer, Ottawa, 1957,

p. 72.

(4) WaN. Parker, "Comment" in J.J. Spengler (ed.), Natural
Resources and Economic Growth, Resources for the Future,
Washington, D.C., 196l.

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES




UNIVERslTE D'OTTAWA - ECOLE DES GRADUES

FACTORS 5
"the factors that induce formation of reproducible capital
adequate as a basis for economic growth are unlikely to be
inhibited by an absolute lack of natural resources".(5)
Finally, Kindleberger, using a neoclassical model of growth
has suggested a shifting in emphasis from natural resources
to capital and technology as industrialization pro-
gresses.(é)

In this country, the vast amount of natural resources
has induced a faster industrial growth than would have been
possible if these resources had not been available. This
hypothesis is in fact strongly supported by the "staple

theory"-(7)

Moreover, according to the Economic Council
of Canada, primary industries such as agriculture, forestry,
fishing, and mining, (i.e. those industries more closely
connected with natural resources) have long been a major

(8)

factor in the progress of the whoie Canadian economy.

(5] S. Kuznets, "Toward a Theory of Economic Growth" in
R. Lekachman (ed.) National Policy for Economic Welfare
at Home and Abroad, Doubleday, N.Y., 1955, p. 30.

(6) C.P. Kindleberger, Economic Development, McGraw Hill
Book Co., N.Y., 1965, p. 02.

(7) The "staple theory" will however be defined and dis-
cussed later on in this chapter when examining the im-
portance of Yexports" to industrial growth.

(8) Economic Council of Canada, First Annual Review,
Queents Printer, Ottawa, 1964, p. 13%4.

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES
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Dr. W.H. Dean has emphasized the importance of "food
resources" in industrial development. He suggests in fact
that when location theory and relative mobility are con-
sidered, the bulkiness and weight of food can severely
hamper the process, or even the beginning of industrializa-
tion. The lack of raw materials may be overcome by bring-
ing into the region semi-processed, highly mobile raw
materials, but not so for food.(g) In this respect, Canada

has enjoyed a considerable advantage.

c¢) Sources of Energy

Closely connected with natural resources are the
sources of energy. In this era of mechanization, the need
for adequate supplies of hydroelectric power, petroleum
products and coal is obviously very great. As a reflec-
tion of this rise in industrialization, energy consumption
has risen considerably over the years as shown in Table 1,
page 7.

It should be noted that as energy cost continued to
increase, a strong incentive to economize 1in the use of
energy has shown up. But the rising cost of power has also
created a market for new sources of energy which spurred on

the development of petroleum and natural gas fields, and

(9) Quoted ip: J.H. Dales, Hydroelectricity and Industrial
Development in Quebec, 1898-1940, Harvard University Press,
Cambridge, Mass., 1957.

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES




UNIVERSITE DOTTAWA ECOLE PES GRADUES

FACTQRS 7

Table 1

VALUE ADDED BY MANUFACTURE, VALUES OF FUEL AND ELECTRICITY
CONSUMED IN THE MANUFACTURING INDUSTRIES (CURRENT

DOLLARS) CANADA, SELECTED YEARS 1926-1960.

VALUE ADDED BY VALUE OF
YEAR MANUFACTURE VALUE OF FUEL ELECTRICITY
Million dollars Million dollars Million dollars

1926 1,305 56.7 26.2
1929 1,755 60.4 37.8
1933 920 33.5 33.1
1937 1,509 59.6 50.0
1939 1,531 57.1 50.5
1944 L ,016 137-9 87.7
1946 3,467 127.2 83.3
1948 4,939 209.1 94.5
1953 75 Llly 259.2 152.6
1956 9,605 333.3 190.6
1957 9,882 355.5 199.8
1958 9,792 328.2 211.2
1959 10,221 326.1 216.0
1960 10,550 308.9 226.9

Source: Data are from General Review of the Manufacturing
Industries of Canada, 1960, Dominion Bureau of Statistics,
1964, p. 29 and pp. 122-123.
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produced innovation in the use of atomic and solar energy-
This fact has helped the further industrialization of
Canada in two ways. First of all, the greater need for
sources of energy by other countries has stimulated the
growth of those Canadian industries producing them.
Secondly, as the supply of energy at home is rapidly
increased, the cost of acquiring it for domestic companies
becomes considerably lower, thus reducing further the
costs of production and rising profits and eventually
industrial output.

J.H. Dales, in assessing the impact of hydro-
electricity to "central Canada" (i.e. Ontario and Quebec),
on the basis of location theory, suggests that these two
provinces (in 1949) had about 60% of the material require-
ments for the development of "light"™ industries and thus
easily met the criterion of adequacy for industrial
growth.(lo) Caves, finally, points out the high correla-
tion between energy consumption and national product on

the data 1926-1952. (11)

(10) J.H. Dales, op. cit., pp. 168-180. (By "light
industries™, he means all industries excluding the "basic
industries", where the latter are those transforming
natural resources into raw materials). Note: the 60%
value is on the assumption that the region has good food
resources, excellent forest resources and much of its own
requirements of other raw materials.

(11) R.E. Caves and R.H. Holton, The Canadian Economy,
Harvard University Press, Cambridge, Mass., 190Ll, p. 473.
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d) Labour Availability

Labour has played and still plays a role of primary
importance in the development of the industrial sector of a
country. This stems from the fact that labour exerts con-
siderable weight in both the demand and supply sides of
the manufacturing equation, i.e. as a buyer of manufac-
tured goods and as a factor of production.

Labour is a function of many variables. That is, it
depends on the quantity of the labour force available,
which in itself is a function of population change and its
willingness to work. Also, the number of working hours,
the age and sex composition, and training and education,
further determine the role of labour in a dynamic economy.

In Canada, N.H. Lithwick has examined the changes
in quantity and quality of labour for the three decades
1926-1956.(12) Quantitatively, beside a considerable in-
crease in the birth rate (50%) and a moderate decline in
the death rate (10%), net migration accounted directly for
13% of the population increase in this period. Quali-
tatively, the change in age-sex composition has deteriorat-
ed the labour force slightly; the growing educational back-

ground, on the other hand, has operated in the opposite

(12) N.H. Lithwick, "Labour, Capital and Growth: The
Canadian Experience™, in: Growth and the Canadian Economy,
Carleton University, Ottawa, 1965, pp. IV-1 to IV-9.

UNIVERSITY OF OTTAWA SCHOOL OF GRADUATE STUDIES
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direction. "The net result of these two quality changes
has been a slight rise in the growth rate of adjusted man-

hours to 0.78% per year".(lB)

e) Skills and Managerial Know-How

Education, as shown above, improves skills and mana-
gerial know-how; these further affect the quality of
labour in a positive way. Investment in "human capital®
has thus become a very important variable of the growth

process. As the First Annual Review of the Economic

Council points out, natural resources have always been
available, but they had no value until the appropriate

knowledge and techniques had been developed for their pro-

cessing and marketing. Moreover, the dramatic industrial
recovery of the post-war of nations which suffered great
physical damage would not have been possible without the

backlog of knowledge and skills available.(lh)

(13) N.H. Lithwick, op. cit., p. IV-9. Note: If only

the industrial sector would have been analyzed, it seems
that the "net quality improvements™ would have been much
higher. 1In fact, not only has industry not been subjected
to radical changes in age-sex composition (as for example,
the services); but also, the increase in vocational
schools, managerial training, etc. has affected mostly the
industrial sector. For a more complete discussion pn
quality changes see: E.F. Denison, The Sources of Economic
Growth in the United States and the Alternatives Before Us.
Supplementary Paper of the Committee for Economic Develop-
ment, New York, 1962, pp. 35-87.

(14) Economic Council of Canada, First Annual Review,
Queen's Printer, Ottawa, 1964, pp. 160-162.
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The Second Annual Review has also devoted consider-

able space to the educational problem in Canada especially
in its relation to economic growth vis-a-vis the United
States.(l5) According to this study, "in the neighbour-
hood of one quarter of the increase in real per capita
income over this period [—i.e. Canada, 1911—1961] is
attributable to the increased educational stock in the

(16)

labour force™.

f) Research, Technology and Innovations

Scientific progress, research, innovations and
technological change, are complex processes with signifi-
cant implications for the pace of industrial growth.
Schumpeter has analyzed the sequence of technical change
in terms of two factors: dinvention and innovations.(l7)
While invention was the creative act of insight, inno-
vation made a new product or process economically viable.
In other words, research created the environment for

inventions; the latter induced innovations which then gave

(15) Economic Council of Canada, Second Annual Review,
Queents Printer, Ottawa, 1965, pp. 71-95.

(16) Ibid., p. 92. Note that the USA has done consider-
ably better, accounting for more than two fifths of the
growth of the real per capita income of the male labour

force in the United States over the same period. Here,
real per capita is assumed to reflect closely the changes
in labour productivity and hence the rise of industrializa-
tion.

(17) J.A. Schumpeter, Business Cycles, McGraw Hill Book
Company, New York, 1967
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rise to technological change.

As men have acquired the ability of applying thought
and experiment to the attainment of human ends and have
systematically exploited the possibilities of pure science
and technology, a steady flow of new methods, new design,
and new products has resulted. The vast majority of
people have accepted technological change as beneficial.
They have recognized that it has led to better working
conditions, shortening of working hours and a continuous
flow of improved products. On the other hand, technologi-
cal change has raised fears and concern over the harmful
consequences of more polluted air and water, urban con-
gestions, the rapid depletion of natural resources, and the
possibility of increased unemployment. But, as human re-
sources have been released and made available for new
activities beyond those that are required for a mere sub-
sistence, new horizons have opened up for the creation of

18)

additional institutions for the betterment of society.(

(18) Technology and the American Economy, Report of the
National Commission on Technology and Automation, Vol. 1,
Feb. 1966, U.S. Government Printing Office, Washington,
D.C., 1966. This publication discusses most of the

aspects of innovations and technological change quite ex-
tensively. The social and private aspects are examined,
The statistical tables showing these changes however, apply
only to the United States! economy. See also, Science,
Economic Growth, and Government Policy, Organization for
Economic Cooperation and Development, Paris, 1963.
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The dynamic aspect of research and its economic
significance can also be looked upon from the effects
that it has on the productive capacity and on the level of
economic activity that it generates. This "dual effect",
similar to the one of "income" as suggested by E. Domar
in the growth model, can be easily seen.(lg) In fact,
through the proper use of scientific and technological
research, the efficiency of plants has been raised, the
productivity of labour increased, costs reduced by use of
better equipment, methods of production improved, and
materials used more economically, (that is, an increase
in productive capacity). Also, discoveries and inventions
resulting from research have contributed heavily to the
emergence of such major industries as railroad, automotive,
chemical, radio and television, the impact of which has
influenced considerably the expenditures of the nation
(i.e. an increase in the demand side).(zo)
Canada has benefited materially from research and
technological change. To the extent that "per-capita

income™ reflects the increase in productivity associated

(19) E.D. Domar, Essays in the Theory of Growth, Oxford
University Press, London, 1957.

(20) The ideas presented in this paragraph are discussed
in a pamphlet of the Department of Reconstruction and
Supplies, Research and Scientific Activity, Canadian
Federal Expenditures, 1938-1946, King!s Printer, Ottawa,
1947, pp. O-L1.
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with the development of technology, Table 14 can be used
to assess the effects of these changes. Strangely enough,
however, there has not been a close correlation between
research and development expenditures in this country and

economic growth.(21)

Perhaps, the closeness of Canada
to the U.S.A. has made possible the acquisition of tech-
nological innovations through licensing agreements as
direct access to Canadian subsidiaries to the American
parent companies. On this subject, however, the Minister
of Industry of the Canadian Government has stated that
any industry which i1s dependent upon licensed or imitated
design will always lag behind the state-of-art by at least
one generation and it is at an obvious disadvantage in
export markets, quite apart from competing (at home and
abroad) directly with the licensor.(zz)
Judging the different interpretations given to the
role of scientific progress, research and innovation in
Canada, it can be said that this nation has at an earlier

period of its development relied heavily on imported know-

how. In more recent times, especially since the end of

(21) H.E. English, "Growth--The Implication of Institutional
Factors" in: Growth and the Canadian Economy, Carleton
University, Ottawa, 1965, p. VII-Z8.

22) "Secondary Industry and the Place of the Canadian
éco&omy in a Changing Wgrld", address by Hon. C.M. Drury

to the Marketing Association of Canada, Montreal, 1964,
p. 5.
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World War II, Canada has substantially increased its
scientific capabilities and acquired a large number of well-
trained scientists. This effort of Canadian industries,
universities and research institutions has been facilitated
by fiscal incentives offered by the Federal and Provincial
Governments designed to encourage technological advance-

ments in this country.

g) Capital Availability

In a theory of industrial development, capital
accumulation occupies a central position. In the Harrod-
Domar model, for example, the process of capital formation
is interacting and cumulative: capital formation increases
income, which makes possible more capital formation.(ZB)

The construction of a criterion for a choice of in-
vestment projects requires a modification of the above
mentioned model. It is necessary to abandon the idea that
inputs other than capital are free of cost and to rely on
the marginal productivity of capital iwhich takes into
account the relative contribution of other factors. If it
is calculated by discounting the stream of future benefits,

Vp, and the stream of future costs of other factors, Cp, it

becomes: VP - CP, where K is the amount of capital. This
St

(23) R.F. Harrod, Towards a Dynamic Economics, St. Martin's,
New York, 1948, and E.D. Domar, "Capital Expansion, Rate of
crowth and Employment", Econometrica, April 1946.
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marginal productivity of capital will serve as a criterion

for investment so long as VP~ CP is greater than the rate
——=

of interest.(24)

The theoretical "concept of capital' includes inven-
tories, fixed and working capital, social and institutilonal
capital, and consumert!s durable goods. Some of these types
of capital are not productive in the same sense as fixed
capital goods owned by industries, their connection to
industrial development being also very significant.

Canadian industrial growth, according to Hood and
Scott, has been characterized by a desire or need of
Canadian residents to set aside a large proportion of the
Gross National Expenditure--between 20 and 25 per cent, for
the years 1920 to 1955~-for the purpose of capital forma-
tion.(25) Furthermore, the ratio of industrial capital to
output over the last four decades has remained relatively

constant. (26)

(24) C.P. Kindleberger, Economic Development, McGraw-Hill
Book Co., New York, 1965, pp. 83-103. This author is aware
of not having done full justice to the discussion of the
role of capital to economic development. It was felt, how-
ever, that a more complex analysis would have been beyond
the scope of this thesis.

(25) Wm. C. Hood and A. Scott, (see footnote (23)).

(26) As Hood and Scott suggest, "indeed, we believe that
the capital output ratio is an approximately constant ratio
in the long run in a growing economy..." (Ibid., p. 45) -
See Appendix II for data on Business Gross Fixed Capital
Formation for the years 1920-1965.
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h) Institutional Infrastructure

Industrial development has been discussed up to now
in terms of wealth, labour force, and output; all real
factors. There are, however, other equally important
aspects which deserve examination. These are concerned
with the institutional infrastructure of the economy.

h.l) Financial Institutions have supplied funds and

services to the industrial sector of the nation. These
funds have supplemented the already existing sources of
financing such as: equities (amounts put down by investors
borrowing from sources other than financial intermediaries) )
accumulated earnings (profits after taxes), and capital
costs and depreciational allowances. To the extent that
funds made available by financial intermediaries, according
to the hypothesis of Gurley and Shaw, have speeded up the
rate of economic growth, then manufacturing, by making
extensive use of these institutions, has provided an addi-

tional force for the economic progress of this nation.(27)

(27) In fact, "the rise of intermediaries does not affect
at all the basic equalities in a complete social accounting
system between budgetry deficits and surpluses, purchases
and sales of loanable funds, or accumulation of financial
assets and debt. But total debt, including both the direct
debt that intermediaries buy and the indirect debt of their
own that they issue, rises at a faster pace relative to
income and wealth than when finance is either direct or
arranged internally". See J.G. Gurley and E.S. Shaw,
"Financial Aspects of Economic Development", American Eco-
nomic Review, Vol. XLV, No. 4, Sept. 1955, p. 519. VFor
statistical data applying to the Canadian Case, see Wm. C.
Hood, Financing Economic Activity in Canada, Queents
Printer, Ottawa, 1959, and, Report of the Royal Commission
on Banking and Finance, Queen's Printer, Ottawa, 196%.
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h.2) Transportation and Communication. Economic

efficiency requires an extensive network of transportation
and communication facilities. As long as two centuries
ago Adam Smith suggested that "good roads, canals and
navigable rivers, by diminishing the expense of carriage,
put the remote parts of the country more nearly upon a
level with those in the neighbourhood of the town" thus
increasing competition toward an optimum allocation of

(28)

resources. Canada, by the very nature of its geo-
graphic location, the great distance between its extrem-
ities and the vast stretches of relatively unproductive
areas between its settled areas has been a difficult
country for which to furnish transportation. Yet, in a
comparative short space of time it has been provided with
two large railway systems, an extensive canal route and a

rapidly developing system of air transport. All of this

has further contributed to industrialization.(zg)

(28) A. Smith, An Inquiry into the Nature and Causes of
the Wealth of Nations, Ed. Cannan, Modern Library, New

York, 1937, p. 147.

(29) The Royal Commigssion on Transportation, Queen's
Printer, Ottawa, 1951. For more recent discussions and
statistics, see J.C. Lessard, Transportation in Canada,
Queen'!s Printer, Ottawa, 1955, and F.W. Anderson,
"Research and Public Policy Issues: Some Canadian Com-
parisons™ in Transportation Economics, National Bureau of
Economic Research, New York, 1965, pp. 439-451.

18
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h.3) Others. There are other factors of importance
in the institutional infrastructure of this country which
have helped considerably in the Canadian industrial
development. They include: availability of capital via
the stock market, quality of lprofessional services (i.e.
legal, accounting, engineering, etc.), access to adver-
tising and the news media, and finally an adequate and

stable system of government.

i) Government Economic Policies

i.l) General Policies. The impact of governmental

actions on industrialization requires a deeper examination,
especially in view of the present trend toward the welfare
state. H.E. English subdivides the effects of government
policies into two categories: effects on supply condi-

0)

tions and effects on demand conditions.(3 The first in-~
cludes all those actions tending to increase or decrease
the supply of goods, the latter referring to those policies
which affect the demand conditions. In Canada, govern-
mental policies that are cost-raising or demand-decreasing
have included all forms of commodity taxation (such as the

general sales tax, exclse tax, and all customs duties),

and controls which may limit supplies of a variety of

(30) H.E. English, "The Pervasive Effect of Government
Policy", in Canadian Economic Policy, MacMillan Co. of
Canada, Ltd., 1965, pp. 3-27.
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products--for example the financial services and controls

20

of the Bank of Canada and the public transportation system.

There are other activities of the government which have
assisted in reducing the costs of some industries. These
include direct subsidies, the accelerated depreciation
provision in the corporate income tax laws, and expendi-
tures in research efforts.

Demand conditions have been affected by any govern-
ment policy which has altered the consumert!s pattern of
wants or the amount of income he has received. Among
these factors are the government's major expenditure
categories, defence, and health and welfare, and a variety
of specific demand controlling or promoting measures such
as cut or increase in personal income-tax and "moral

suasion" in favour or against certain particular products.

i.2) Commercial Policies. For a country with highly

specialized resources and a substanti&l dependence on
international trade, commercial policy~--that is, policy
directed toward influencing the extent and nature of a
countryt!s foreign trade--is certainly of considerable
importance. There are a variety of practices covered by
the commercial policy label: tariffs, quotas, exchange
controls, and other administrative practices. Some of
these involve the reduction of competition from abroad for

local producers, others might even cut imports completely
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so as to assure a market only for domestic suppliers. In
Canada, the most important method of trade restriction is
the tariff; its impact upon the economy will now be briefly
examined.

A tariff is an effective means of improving the
tariff-imposing country's terms of trade, protecting the
import-competing industries, and raising the real earnings
of the factor used relatively intensely in producing
importables.(Bl) In a study prepared for the Royal
Commission on Canadal's Economic Prospects, Hood and Scott
note that in spite of fluctuations in periods of depres-
sion and boom, this country's terms of trade over the
longer term have remained relatively constant. (32) This
fact can be explained in terms of Canada constantly chang-
ing the composition of her production so that the prices
of her exports have not lost ground in the race with the

prices of goods which she imports. It could also be

(31) If, however, the shape of the foreign offer curve is
inelastic, these objectives are likely to be contradictory.
For then the terms of trade may ilmprove so much that the
domestic price of import falls in the tariff-imposing
country, with a consequent reduction in the domestic produc-
tion of importables and a redistribution of earned income
towards the factor used relatively intensively in producing
exportables. (See, L.A. Metzler, "Tariffs, the Terms of
Trade and the Distribution of National Income", Journal of
Political Economy, February, 1949, pp. 1-29).

(32) Wm. C. Hood and A. Scott, Output, Labour and Capital
in the Canadian Economy, Queen'!s Printer, Ottawa, 1957,

pp. 72-75.
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explained by Canadian tariffs having been (or being) imposed
on a gquid pro quo basis; i.e. terms of trade deterioration
due to other countries?! imposition of tariffs having been

balanced by a similar move in Canada and vice versa. Never-

theless, this latter hypothesis is partly refuted in the
following paragraph.

Professor Young, in a Royal Commission Study has ana-
lyzed the historical as well as the financial aspect of
Canadian tariffs.(BB) Several points have been raised in
this publication. There are two areas, however, that deserve
closer examination. The first one is related to the remark-
able stability of the Canadian tariff during the course of
the last century. In fact, there have been only three
occasions in which the tariff has been signhificantly in-
creased (i.e. 1858-59, 1879 and 1930-31) when the country
was undergoing a depression or Jjust emerging from one.
Reductions, on the other hand, were usually spread over
longer periods of time. The second one is concerned with
the effect of the tariff on Canadian prices. This is done
by calculating the difference between the amount spent in
Jpurchasing the products of protected industries and the
amount which the same quantity of goods would have cost at
world prices. However, if this procedure is compared with

the one suggested by H. Johnson, the former seems to give

(33) J.H. Young, Canadian Commercial Policy, Queent®s Printer,
Ottawa, 1957.
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results somewhat more inflated.(34) Also, the estimates
relate only to the private sector of the economy, and to the
extent that government expenditures are generally directed
towards domestically produced goods, then this could be a
serious omission. The estimated "cash-cost" of the Canadian
tariff in 1954 was about 0.7 billion dollars or about 4% of
the total growth of private expenditures net of taxes.
Whether this is the right price paid by Canadians in exchange
of the services offered by the tariff is still an open
question.(35)

Looking now at the individual industry's level, rather
than at the aggregate, the commercial policy seems to divert
resources into domestic industries which may have higher
costs than the foreign ones, and also may under certain cir-
cumstances foster monopolistic or oligopolistic industrial
structure and control of the market. According to Dr. H.E.
English, tariff contributes to one of the following resource
misuse:

If all available efficiencies of scale are

in effect, the firms are all enjoying excess

profit through higher prices and lower output

made possible by the tariff. In this situation,

the industry is in no way dependent upon pro-
tection. If the margin of protection provided

(34) H.G. Johnson, "The Cost of Protection and the Scien-
tific Tariff", Journal of Political Economy, October, 1960.

(35)"Services of the tariff" mean among other things, the
protection of infant industries, and the bargaining powers

for quid pro gquo negotiations.
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is fairly large and the number of Canadian pro-

ducers not too few, perhaps eight or ten, this

situation sometimes involves a price set signifi-

cantly below the foreign supply price plus

tariff.... Where some or all of them are able to

operate with production units which are les? than

ideal, resources are being wastefully used. 36)

This issue of economies of scale is of particular
importance for foreign-owned companies. Why should a tariff
be needed to achieve economies of scale, when greater output
could be obtained simply by diverting export orders from the
U.S. plants, say, to the Canadian subsidiary. Yet, a study
by A.E. Safarian suggests that there is little evidence that
foreign-controlled firms fail to act in the best interest of
Canadian industrial growth, so far as they are able to, in
view of their profit maximization requirements, and in view
of the existing pattern of trade restrictions.(37) A
gradual reduction of tariff restrictions could create the
proper environment for an optimum allocation of resources.

A study of the economic developments following the recent

tariff cuts in Geneva might provide the answer to this

difficult problem.

(36) H.E. English, "Resource Allocation and Government
Policy", in Canadian Economic_ Policy, The MacMillan Co. of
Canada Ltd., Toronto, 1965, p. Z1.

(37) Safarian in his analysis, based on an extensive survey
of American owned enterprises in Canada, finds that the de-
gree of foreign ownership has little relation to the size of
exports in these industries, and that "problems which in-
hibit Canadian exports are generally common" to both, foreign
owned and Canadian-owned firms. (See A.E. Safarian, "The
Exports of American-Owned Enterprises in Canada", American
Economic Review, May, 1964, pp. 449-458. —
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j) Regional and Locational Factors

One of the most significant elements a theory of
economic development deals with is "balanced versus un-
balanced growth".(BS) This topic refers to the way in
which an optimum economic expansion might be achieved;
in other words, whether few sectors or the economy as a
whole should grow at any one period of time. Obviously,
this choice is generally not arbitrary, but depends upon
the foreign and domestic tastes for the goods produced at
home, the natural factors that the country is endowed with
and their location, and finally the expected possibilities
of forward and backward linkages.(39) The same principle
of economic subdivisions could also be applied to regional
growth, more specifically whether few regions should lead
to the national expansion or the country as a whole should
progress gradually.

Canada has experienced both types of "unbalanced
growth™, i.e. at the industrial level with "staple in-
dustries™, and at the regional level with Ontario, British
Columbia and Alberta enjoying the leadership. Examining
| briefly the "regional differences™, the Atlantic provinces

have made the slowest progress, mainly because of lack of

(38) A.0. Hirshman, The Strategy of Economic Development,
Yale University Press, New Haven, 1963.

(39) Ibid., pp. 98-116.
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natural resources. This fact has led to a persistent
migration of skilled labour to the richer regions causing
an even wider differential in per capita income and there-
fore growth.

The Canadian Government has in the past hesitated
to commit itself on the issue of industrial location. One
of the reasons for this can be found in the constitutional
divisions of responsibilities which makes industrial
development largely a provincial matter under Section 92 of
the British North America Act.(40) More recently, however,
there has been an understandable change in attitude. In the
Budget Speech of June 1963, the Minister of Finance stressed
the importance of directing new investments, wherever
practicable, to areas of slower growth and surplus man-
power.(hl) Furthermore, the Economic Council of Canada

emphasized, in Chapter V of the Second Annual Review, the

crucial importance of achieving fuller utilization of
resources and more rapid gains in productivity in the lower
income regions.

The conflict between private and social interests

‘}is rather deep and difficult to solve. (42) In fact,

(40) Sub-section 10.

(41) Quoted in T.N. Brewis, "Regional Development" in
Canadian Economic Policy, p. 320.

(42) As already mentioned in page 1 of this thesis.
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industries located in areas of slow growth, even though
serving an important social objective, might not succeed
to operate at optimum efficiency. The cost of misalloca~-
tion of resources could be greater than the benefits pro-
vided to the region.

Attempts to bolster declining industries
and areas without regard for their future via-
bility is one of the less promising ways, in

the long run, of aiding the people associated
with them. No better illustration of this can

be found than the prolonged heavy subsidigzation

of the Nova Scotia coal industry.

Regional differences can thus be beneficial to indus-
trial growth only if there is a continuous effort to close
the gap. In other words, unbalanced growth is useful only
if there are strong linkages between the regions, so that
the lagging ones can catch up with the leading regions at
a faster rate than would otherwise be the case, (i.e. lag-
ging regions in an attempt to narrow the per capita income

differential between them and the leading regions will try

to grow at a faster rate than the leading regions).

k) Foreign Investments

The theory of international capital movements has
been generally concerned with the mechanism of adjustments
in the balance of payments. In discussing industrializa-
tion, however, this theory should be examined in the light

of the impact which international investments have on the

(AB)BEiNézgrewis, "Regional Development", op. cit.,
Pp. -322.
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development process itself. Even though as Nurkse has
emphasized, there is still need for "a theory of capital
movements, that is concerned with capital as a factor of
production" and which would direct attention "to the rela-
tions between capital movements, population growth... and to
other such fundamental matters",(hh) yet, an analysis could
be made on the basis of costs and benefits of foreign
investments.

There is a national economic gain from capital imports
if the value added to output by foreign capital is greater
than the amount appropriated by the investor: social returns
then exceed private returns. (45) This is the case, for
example, if the capital added increases the productivity
and/or the amount of the labour force employed. One of the
benefits of foreign investments arises from external
economies. The main reason is that direct investments bring
to the recipient country not only capital, but also tech-
nical personnel, technological knowledge, and innovations in
products and production techniques, and at times also
assurances of markets, e.g. the promise of minimum markets
of 10 million tons of iron per annum for twenty years given

by five American steel companies, led to U.S. development

(44) R. Nurkse, Problems of Capital Formation in Under-
developed Countries, Blackwell, Oxford, 1953, p. 131L.

(45) G.M. Meier, International Trade and Development,
Harper and Row, New York, 1963, pp. 92-96.
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of the iron ore deposits in Labrador. On the other hand,
there is rising concern that this type of investment might
lead to a rapid depletion of Canadian natural resources.

The foregoing mostly beneficial effects should Dbe
examined against the following costs. First of all there
are adverse effects on domestic savings. To the extent that
a rise in productivity increases the earnings of the low
income groups and decreases the returns to capital, foreign
investment reduces the countryl!s marginal propensity to
save.(hé) Secondly, depending upon the income elasticity
of foreign produced goods, the economic structure of the
receiving country and its productive capacities, the terms
of trade might be adversely affected by an inflow of cap-
ital. Finally, there are the effects upon the balance of
payments. In fact, "if the transfer mechanism does not
operate rapidly and smoothly, a disequilibrium will persist
in the balance of payments of the lending and borrowing
countries".(47) This disequilibrium may be due either to
the secondary effects of capital movements in inducing
more imports in the borrowing country, because of the
raising in domestic spending, or, to a continuous outflow
to provide adequate servicing of the foreign debt.

Up to now Canada has not been able to provide enough

capital from its own resources toO finance the rapid

(46) Ibid., pp. 96-97.
(47) Ibid., p. 99.
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development of the country!s industries. The Final Report

of the Royal Commission on Canadat's Economic Prospects has
analyzed the historical patbern of investments with respect
to the proportiocns of direct and long-term capital invest-
ment as well as to the geographical origin of such in-
flows.(48) Recent publications show the increasing amounts
of foreign capital entering Canada and the larger share of
American investment compared to that of other countries. (49)
Reasons for this rise in foreign investment are to
be found not only in the increasing needs of Canadian
industries, but also because the "investment climate" in
Canada has been favourable. In fact "Canada has also had
a long history of orderly and responsible government...
hard working people with a strong desire for material
advancement, a skilled labour force, a well developed
education system, adequate transportation and other social-
capital facilities".(5o) This provided great opportunities

for profits at relatively small risks. There 1is also,

(48) The Royal Commission on Canada's Economic Prosgects,
Final Report, Queen's Printer, Ottawa, 1957, pp. 380-383.

(49) See for example D.W. Slater, "Capital Flows into
Canada", The Canadian Banker, Winter, 1963.

(50) The Royal Commission on Canada's Economic Prospects,
Final Report, pp. 385-388.
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insofar as resource industries are concerned, the desire to
develop and guarantee sources of supply of materials for
which the needs of the United States and the world are, or
promise to be, greater than can be supplied from existing
resources. Finally, the motive for direct investment by
non-residents in the manufacturing industries has been to
expand the parent companies? operations into the Canadian
market.

The effects of foreign capital seem to be economically
beneficial even though, as some sources claim, they seem
politically objectionable. Professor Slater in examining
the capital flows into Canada suggests that the increased
availability and use of foreign capital will contribute to
a rise in the "potential" economic growth.(5l) R.G. Penner,
in a recent paper attempts to measure quantitatively the
importance of foreign capital in Canada. (52) On the assump-
tion that capital inflows are entirely transformed into real

capital stocks, he estimates that in 1956 GNP would have

(51) D.W. Slater, "Capital Flows into Canada™, The Canadian
Banker, pp. lh—lé. Note: "potential" growth means the Iin-
crease in output which would take place if affairs could be
arranged so that full and continuous use could be made of
all available manpower, capital, resources, knowledge, and
organizational arrangements. Here then, capital inflow
would not only increase "actual" (in the Harrodian sense)
growth, but also "potential" growth.

(52) R.G. Penner, "The Benefits of Foreign Investment in
Canada, 1950 to 1956", Canadian Journal of Economics and
Political Science, pp. 172-183.
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been 3%% lower if foreign capital had been excluded from the
country.(53)

A possible long-run political implication of the
impact of foreign capital on the industrial sector and on
the whole economy is raised in the following quotation:
"There is concern that as the position of American capital
in the dynamic resource and manufacturing sectors becomes
even more dominant, our economy will inevitably become more
and more integrated with that of the United states."(54)
Eventually this might lead to a complete economic integra-

tion between the U.S.A. and Canada.

1) Foreign Trade

A1l the items examined here earlier have in one way
or another stimulated or affected the growth of the manu-
facturing industry in Canada. There remains, however, an
additional factor which has been discussed extensively by
leading economists mainly in connection with modern under-
developed countries, but which is ©f considerable importance
in reviewing this countryl!s industrial growth. This factor

is foreign trade.

(53) However, under the assumption that technical change does
not depend directly upon changes in the stock of capital, the
advantage of foreign investment falls to l.4 of the 1956
Canadian Gross National Product.

(54) Royal Commission on Canadals Economic Prospects, Final
Report, quoted in W.L. Gordon, Troubled Canada, McClelland
and Stewart, Ltd., 1961, p. 92.
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Classical and neoclassical economists in discussing
the impact of foreign trade upon development have con-
sidered trade not as a device for achieving productive
efficiency, but also as "an engine of growth".(55) This is
because as a country specialigzes according to its compara-
tive advantage and trades, it gains an increase in real
income. Yet what could happen is that even though there is
an optimum allocation of resources and maximization of the
gains from trade for every short-run period, in the long
run the growth might have indeed been inefficient.(56)

Professor Kindleberger in his Foreign Trade and the

National Economy has examined in a scholarly fashion the

various 1ssues associated with foreign trade and growth.(57)
Some of the ideas expressed in this publication are examined
in the following paragraphs.

Trade, and in particular exports, can affect indus-
trial growth in three different ways depending upon the
particular country or situation: they can lead, balance,

or lage behind the other sectors of the economy. Starting

(55) G.M. Meier, International Trade and Development,
. 152. Among the dissenters ol thils optimistic view are
ist, Manoilesco, Prebish and Myrdal.

(56) Ibid., p. 154. It has been demonstrated that perpet-
ual one period efficiency can be inefficient over the long
run. See, G.M. Meier, op. cit., p. 154, note 4.

(57) C.P. Kindleberger, Foreign Trade and the National
Economy, Yale University Press, New Haven, 1962, pp. 195-211
(see also pp. 177-194).
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with the latter type, 1t 1s the view of several economists
such as Prebish, Myrdal, and Singer, that industrial domes-
tic growth must begin without excessive reliance on export-
led commodities.(58) Under these circumstances, trade ex-~
pansion depends upon the availability of agricultural
products, as Nurkse suggests, to counteract the increase in
imports of capital goods at the expense of consumers!
goods.(59) In the presence of loans or aid then capital
goods can be paid for. In this case, however, the increase
in income available to the residents of the country, might
have good or bad consequences depending on whether the
additional money will induce a rise in output in other
domestic industries or a rise of imports.

The second model deals with trade as a balancing
sector. Naturally, if the changes in stock are ignored,
"trade is always a balancing sector in the sense of filling
the gap between production and consumption".(éo) The
important point here is the following: specialization in
only one product at the time might be impossible for the

lack of a considerable domestic market, the opportunity of

(58) Ibid., p. 208, The source of Prebish, Myrdal, and
Singer publications are given by Kindleberger in op. cit.
p- %OS,pfootnotes 24, 25% and Zg. 2k il

(59) R. Nurkse, Patterns of Trade and Development,
Wicksell Lectures, Stockholm, 1959,

(60) C.P. Kindleberger, Foreign Trade and the National
Economy, p. 205.
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supplying both internal and foreign buyers might make the
production of such good economically possible.(él) Lewis
and Nurkse put forward a particular version of the balanc-
ing case by suggesting a trade pattern based on exporting
manufactures in order to import food and take the strain
off domestic agriculture.(62) In this model, then, exports

as well as imports generally increase with industrialigza-
tion.

The third model is of considerable interest to this
countryt!s industrial development because it has been put
forward by H. Innis as an attempt to explain Canadian
economic growth. According to this theory (i.e. the "staple
theory"), staple exports are the leading sector of the
economy and set the pace for economic growth.

The limited--at first possibly non-existent--
domestic market, and the factor proportions--an
abundance of land relative to labour and capital
-~create a comparative advantage in resource-
intensive exports, or staples. Economic develop-
ment will be a process of diversification around
an export base. The central concept of the

staple theory, therefore, is the spread effects

of the export sector, that is, the impact of ex-
port activity on domestic economy and society.(63)

(61) The typical case is Japan where exports did not lead
growth but provided close support.

(62) See W.A. Lewis, The Theory of Economic Growth, R.D.
Irwin, Inc., Homewood, Ill., 1955; R. Nurkse, Patterns of
Trade and Development.

(63) M.H. Watkins, "A Staple Theor¥ of Economic Growth",
Canadian Journal of Economics and Political Science, May,

1963, p. lhilk.
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In order to assess the spread effects, their deter-
minants must be indicated. According to M.H. Watkins the
important determinant is the technology of the industry,
i.e. the production function which defines the degree of
factor substitutability and the nature of returns to scale
also of interest are: the demand for factors and inter-
mediate inputs, the possibility of further processing, and
the distribution of income. The process of industrial
growth, then, is the following:

If the demand for the export staple increases,
the quantity supplied by the new country will
increase. This export expansion means a rise
in income in the export sector. The spending
of this income generates investment opportuni-
ties in other sectors, both at home and abroad.
By classifying these income flows, we can
state the staple theory in the form of a dis-
aggregated multiplier-accelerator mechanism.
In Hirshmant!s terms, the inducement to domes-
tic investment resulting from the increased
activity of the export sector can be broken
down into three linkages effects: backward
linkage, forward linkage, and we shall call
final demand linkage. ( 4}

(64) Ibid., p. 145. Here "backward linkage"™ is a measure
of the inducement to invest in the home production of
inputs, for expanding export sector. Theory and history
suggest that the most important example of this linkage
is the building of transport systems for collection of
staple. "Forward linkage" is a measure of the inducement
to invest in industries using the output of the export
industry as an input. The example here, is the increasing
value added in the export sector due to possibilities of
further processing. "Final demand linkage™ is a measure
of the inducement to invest in domestic industries pro-
ducing consumer goods for factors in the export sector.
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This "staple theory™ model together with Myntt!s "vent
for surplus" model have been recently examined by R.E.
caves. (65) These two models, according to Caves, share an
essential characteristic in that they depict the effects of
trade on growth as involving the exploitation of resources
lacking, in that place and at that time, any alternative
uses of significant economic value. Moreover, "the pace of
growth and the changes in the pattern of international
trade associated with the absorption of such resources,
gives these models their distinctive stamp, in contrast to
models involving resource allocation ..."-(66)

In discussing both factors, trade and industrializa-
tion, it was pointed out above that this is a two-way rela-
tionship. In other words, industrial development can
affect and be affected by the level of trade. Sombart for
example, has formulated a law of the declining importance
of trade with industrial growth. Kuznets, on the other
hand, has suggested that there is not a prevalence of trend
in one direction. Engells law, finally states that domes-
tic production will grow at a faster rate than imports, as
industrialization proceeds, if the latter consist of food-

stuffs or simple materials, while the former comprises more

complex types of articles.

L. es, "'Vent for Surplus! Models of Trade and
?g%t%"EinC%gadé, Growth and thg Balance of Payments, Rand

McNally and Company, Chicago, 1965.

(66) Ibid., p. 96.
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Two additional points should be made in connection
with imports and industrialization. The first one of
Hirshman says that, in general, an increase in imports pre-
cedes the establishment of a domestic industry by demon-~
strating the existence of a market. The second one by
Chenery suggests that equilibrium in the jprocess of indus-
trial growth is achieved when import substitution fills the
gap between production and domestic demand.(67)

The effects of industrial growth on trade seem
therefore to be mostly reflected by changes in imports.
This hypothesis is further reinforced by the Harrod-Domar
model, stating that the expansion in capacity (i.e.
exponential growth) increases the possibility of exports,
but the major effect is the rise in incomes (of the resi-
dents of the country) which spills over into imports. This
latter hypothesis however, is refuted by the Abramowitz-
Solow model, which says that even though there is a rise in
incomes that causes an increase in imports, the major
effect of growth (i.e. expansion in capacity and associated
with it of technological change) is an expansion of ex-

. ports.(68)
This Chapter has dealt with some of the major

(67) C.P. Kindleberger, Foreign Trade and the National
Economy, Chapter 1l.

(68) The Harrod-Domar and Abramowitz-Solow models are dis-
cussed in C.P. Kindleberger, op. cit., pp. 192-194 and
209-210.
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factors influencing industrial growth. The extent to which
each factor is specifically responsible for the development
of Canadian industries 1s hard to determine. However, it
seems that on the basis of the evidence present in this
Chapter, and in view of Canada's unique position (i.e.
geographical, as well as social and political) the foreign
sector of the economy, and in particular exports, have
played and continue to play a most prominent role in this
countryt!s industrial development. These considerations
therefore suggest that exports (i.e. total, as well as
manufactured goods, exports) should be chosen for deeper

examination.(ég)

I (69) See also, R.E. Caves and R.H. Holton, The Canadian
Economy, Harvard University Press, Cambridge, Mass., 1961,

pp. 79-80.
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DEFINITIONS, METHODOLOGY AND DATA

The meaningfulness of an empirical study depends on
the choice of the variables to be analyzed. When there
are several quantities available for any one analysis,
then these quantities should be first defined and then
compared in order to make the best possible selection.

It is the purpose of the next few paragraphs to perform
this definitional-methodological, as well as selective
kind of operation.

This thesis, as pointed out above, deals with two
basic sets of variables: Moutput of manufactures”,
"exports of manufactured goods" and "investments of manu-
facturing industries", and "output", "exports of goods and
services" and "investment!" of the Canadian economy as a
whole.

Definitions of the variables used at the national
| aggregate level and their numerical values are found in

an unambiguously well-defined way in the National Accounts

issues published by the Dominion Bureau of Statistics.
Therefore a discussion of such variables has not been in-
cluded in this chapter. Rather, attention is focused on

the manufacturing sector. More specifically on what is
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meant by: M"manufacturing", "output of manufactures", and

"export of manufactured goods!.

a) Definition of "Manufacturing"

Even though a formal definition of "manufacturing"
does not seem to be available in any official Dominion
Bureau of Statistics publication of recent vintage,(l) in
practice the D.B.S.'s concept of manufacturing appears
similar to that given in the United States Standard

2)

Industrial Classification Manual.( According to this

latter publication, manufacturing includes all

those establishments engaged in the
mechanical or chemical transformation of
inorganic or organic substances into new
products and usually described as plants,
factories, or mills which characteristically
use power-~driven machines and materials-~
handling equipment. Establishments engaged

1) In the 1901 Census of Canada a manufacturing estab-

ishment or factory was described as M"any premise, build-
ing, room or place where steam, water or other power is
used to move or work machinery employed in preparing,
manufacturing, or finishing, of any article, substance,
material, fabric or compound, or to aid the manufacturing
process carred on there, or any premises, building, room
or place wherein the employer or the person working there
has the right of access and control, and in which any
manual work is exercised by way of trace or for purposes
of gain in making, altering, preparing, ornamenting or
finishing any article or part of article to adapt it for
sale". (See Fourth Census of Canada, 1901, Volume III
Manufactures, S.E. Dawson, Ottawa, 1905, p. v).

(2) Standard Industrial Classification Manual Executive

Office of the President, Bureau of the Budget, U.S.
Government Printing Office, Washington, D.C., 1957.

L1
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in assembling components parts of manufactured
products are also considered manufacturing if
the new product is neither a structure nor other
fixed improvement. The materials processed by
manufacturing establishments include products

of agriculture, forestry, fishing, mining and
quarring, The final product of the manufactur-
ing establishment may be !finished! in the

sense that it is ready for utilization or con-
sumption, or it may be !'semifinished! to become
a raw material for an establishment engaged in
further manufacturing. For example, the product
of the copper smelter is the raw material used
in electrolytic refineries; refined copper is
the raw material used by copper wire mills; and
copper wire is the raw material used by certain
electrical equipment manufacturers. Printing,
publishing, and industries servicing the print-
ing tradef %re classified as manufacturing in-
dustries. (3

Upon enquiry, the Dominion Bureau of Statistics ad-
vised the writer, that the present definition of manu-
facturing activity can be deduced from the Standard

Industrial Classification Manual. Moreover, a definition

of manufacturing per-se does not have much significance
because "such definitions have little meaning in them-
selves and can be given content only with reference to
practice (i.e. what constitutes 'assembling! and is it

included as a physical transformation)".(h)

b) Output of Manufactures

There are several ways in which "output" of

(3) Ibid., p. 43.

(4) Communication of the Dominion Bureau of Statistics,
August 16, 1965.
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manufacturing industries could be expressed. The Canadian

National Accounts uses two concepts, Net National Income

by Industry and Gross Domestic Product at Factor Cost by
Industry. The former concept was discontinued after

the year 1956; the latter concept was used for subse-
quent years. However, a series on the Gross Domestic
Product is available covering the period from 1926 to the
present.

The Net Income concept can be defined for the
manufacturing sector as the sum of all the payments made
by that industry for the use of the factors of production
(i.e. labour and capital, including land) -- wages,
salaries, interests, rents and profits before taxes --
and subtracting the interests and dividends received. The
Net Income Originating, therefore, takes into account all
factors of production on a net basis, avoilding all dupli-
cation. The Gross Domestic Product, on the other hand,
can be thought of either as the sum of factor incomes and
capital consumption allowance paid or charged by the
industry, or the difference between revenues (excluding
indirect taxes) arising from the production of manu-
factured goods and expenditures for the acquisition of
intermediate goods and services. In other words, the
Gross Domestic Product by Industry concept equals the Net
National Income by Industry concept plus Capital

Consumption Allowances plus (Income Received from
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Non-Residents minus Income Paid to Non-Residents). Also
the Gross Domestic Product concept eliminates the inter-
industry duplication.

The Value Added concept, as per the Dominion Bureau
of Statistics Census of Industry, finally, can be defined
as Gross Value of Production of the manufacturing indus-
tries minus the cost of material, fuel, and electricity
used.(5) This Value Added differs from the National
Accounts! Gross Domestic Product in that it includes mis-
cellaneous indirect taxes such as licences and property

taxes, and the cost of services such as insurance, adver-

4l

tising, communications, and so forth. Thus, the measurement

of the value of output based an value added "although

mostly 'net?! within the field covered by this report i.e.

Survey of Production, 1962, DBS, Ottawa, 1965 , contains

some duplication if it is used as an approximation of the
gross domestic product originating".(é) Moreover, the
Value Added data are mostly based on an "establishment"
concept, rather than partly on "establishment" and partly

on "company" concepts, and they are, therefore, much

(5) Gross Value of Production is defined as "Shipments plus

closing inventory of finished products and goods in proce
minus the opening inventory of finishing products and goo
in process" (General Review of the Manufacturing Industri

Ss
ds
es

of Canada, 1960, DBS, Ottawa, 1964, p. 13.
(6) Survey of Production, 1962, DBS, Ottawa, 1965, p. 7.
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easier to break down into finer industrial sub-divisions.(7
Another considerable advantage in using the net value of
commodity production series is that the data are available
by provinces. Finally, the ratio of Value Added to Value
of Factory Shipments has been reasonably consistent in the
past, and therefore data for the former variable could be
calculated from the latter variable. Value of Shipments
statistics constitute, in fact, the latest available
estimates for the industrial output.(g)

For short run analysis Value Added data appears then
to be a reasonably well-defined and usable quantity. How-
ever, for long-run studies, such as this one, there are
several disadvantages associated with the Value Added

series. In fact, the Value Added series, due to the re-

vision of the classification and concepts in the annual

(7) A "company" might in fact, be composed of several
"establishments" each producing goods classifiable under
different industrial subdivisions, yet only one total

(i.e. for the "company as a whole") would be available.
Here, "establishment™ 1s defined as "the smallest unit
which is a separate operating entity capable of reporting
all the following principal statistics: Materials and
supplies used, goods purchased for resale as such, fuel and
power consumed, number of employees and salaries and wages,
inventories, shipments or sales" (Manufacturing Industries
of Canada, 1962, Section A, Summary for Canada, DBS,
Ottawa, 1965), section on "Explanatory Notes!". Note that
a manufacturing establishment might be engaged in other
activities in addition to its principal manufacturing
activity.

(8) Value of Shipments figures are somewhat inflated, as

they are not free of duplications. They should, therefore,
be used with caution.
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census of manufacturing establishments, has two discon-
tinuities in the years 1960 and 1961. Data for the years
1961-1965 as presented in Table 14, page 121, are only
"roughly" comparable to the preceding years. The Dominion
Bureau of Statistics has provided two additional compar-
able series of statistics: the first one, for the years
1957-1960 (inclusive) reflects the changes in "classifi-
cation"; the second one for 1957-1961, shows the imple-
mentation of the new definition of the reporting unit,
the "establishment™. There has also been an additional
third stage which consisted in the extension of the defini-
tion of establishment to cover "total activities™ but this
has added to, rather than changed the available data.(9)
The data for the Gross Domestic Product, on the other hand,
are calculated using only the 1948 Standard Industrial
Classification. That is, they are free from all distor-
tions arising from recent changes in classification. For
this reason, they have been used in all but one current

dollar analyses of this thesis.(lo)

¢) Exports of Manufactured Goods

In attempting to describe the movement of Canadals

exports of manufactured goods over the past half century,

(9) See, Manufacturing Industries of Canada, 1962, DBS,
séction on "Explanatory NotesT.

(10) The other series used is the Value Added by Manu-
facturing.

UNIVERSITY OF OTTAWA - SCHOOL OF GRADUATE STUDIES




UNIVERSITE DDOTTAWA ECOLE DES GRADUES

DEFINITIONS, METHODOLOGY AND DATA L7
it had not been possible to select one series and to
suggest that it necessarily represents the changes which
have taken place in that particular sector. Rather it is a
combination of two of the three groups of exports according

to the Degree of Manufacture that approximates the value

exported by the manufacturing industries. Moreover, the
discontinuity in the data in 1961 due to a new classifica-
tion, flurther accentuated the difficulties to obtain an
exactly comparable set of statistics, especially for the
separate data of Partially Manufactured and Fully Manu-
factured goods.

Manufactured goods exports in the new concept of
Fabricated plus End Products are somewhat narrower in
concept than those of Partially plus Fully or Chiefly Manu-
factured Goods. This is because asbestos milled fibres
and shorts, gypsum, man-made fibres, scrap metals, and
waste materials, which were previously considered as par-
tially or fully manufactured goods are now classified as
Crude Materials and therefore excluded from the manufactured|

exports totals.(ll)

(11) For clarity of exposition, the definitions of the
three new groupings are given here. Crude Materials com-
prise all commodities, including food-stuff, whose chief
use is as materials and which have not been processed be-
yond the stage of cleaning, sorting or concentrating, or
the equivalent operation in the case of synthetics.
Fabricated Materials cover those commodities and food-
stuffs that have undergone some preliminary processing but
which are still used mainly as materials for subsequent
processes. End Products, finally, comprise all commodities
and food~stuffs which will not lose their identity through

further processing and which are usually considered as
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It should also be observed that while in essence the
definitions given in footnote (11) do not differ greatly
from the concepts of Raw Materials, Partially Manufactured
Goods and Fully Manufactured Goods because they are all

concerned with the state of processing, the following

major changes have taken place.

Raw Materials (as per Table 20) do not in-
clude asbestos milled fibres, etc. which are
however part of Crude Materials as explained
in text above. Partially Manufactured Goods
(as per Table 20) do not include flour, news-
print, steel rolling mill products, almost all
the items in the chemicals and allied product
listing and a number of other minor products
which are now classed as Fabricated Materials.
Fully or Chiefly Manufactured Goods (as per
Table 20), finally, include newsprint and
other papers, meals and flours, natural and
man-made fabrics and a number of chemicals
and allied products, etc. which are now ex-
cluded from the End Products classification.(lz)

Thus, the main differences arise between Fabricated
Materials and End Products; that is, within the total

value of exports and manufactured goods itself. To the

finished groducts rather than materials, together with
identifiable parts, accessories and attachments in the case
of durables. (See, Canada's Commodity Export Trade, 1952
to 1964, Trade and Commerce, Ottawa, 1964, pp. 2-3).

(12) Ibid., pp. 4-5. The distinction between Fabricated
Materials and End Product in the 1961 classification re-
quires clarification. A nail and a needle were both con-
sidered fully manufactured under the degree of manufacture
classification. Under the new classification a nail is
considered a fabricated material and the needle an end
product because the nail is of use only when incorporated
with other materials whereupon it loses its identity;
whereas, while the needle is also used with other materials
it emerges from that use unchanged and available for the
same purpose again.
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extent that this study analyzes mainly the aggregate
aspects of the manufacturing sector, the impact created by
this reclassification has therefore been reduced.

Either one of these series could have been used for
the statistical analysis. The choice of the Partially and
Fully Manufactured Goods over the Fabricated Materials and
End Products was based upon the availability of data. In
fact, while for the former series the Dominion Bureau of
Statistics has prepared a set of comparable data for the
years 1920-1960, for the latter series, only data for the

post-war period is available.

d) Constant Dollars Data

The preparation of constant dollars series for
relatively long periods of time, such as the one presently
analyzed, in general creates considerable problems. In
fact, because one system of weights cannot possibly be used
for the whole half century, the base year has to be changed
one or more times; the linking process becomes gradually
more complicated and error-prone, as the set of statistical
periods augments. Also, a series might be made up of
values expressed in 1913 and 1948 dollars when the base
year needed is 1949.

Looking now at the "manufactured output" data, there
are several ways of expressing real production. One

possibility would be to deflate the Value of Factory
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Shipments with the Wholesale Price Index as well as the
other components such as fuel, electricity, and cost of
materials with suitable indices, and the difference between
those two sets would give a real Value Added of the manu-
facturing industry.(lB) Another possibility would be the
product between the index of real domestic products for
manufacturing and the appropriate dollar value. Even
though in this thesis the two series are included for
purpose of comparison, only the latter is used in the
empirical analysis. This series was chosen because of the
availability of a quantity index prepared by the Dominion
Bureau of Statistics and covering practically the whole
period analyzed in this study-

Examining the foreign trade data in constant dollars,
the values for the aggregates and certain subdivisions
are "believed to be reasonably accurate. (14) For the

period 1941-19L5, however,

(13) A different method would have been to deflate the
Value Added directly with Wages and Salaries Indices. The
difficulty here is, however, that these indices would have
had to be estimated. Note, however, that the data for
Value Added in constant dollars presented in Table 14 is
achieved by treating Value Added as a "production" rather
than "earnings" series; i.e. the current dollar output is
divided by the Wholesale Price Index.

(14) Review of Foreign Trade, First Half Year, 1954, DBS,
Ottawa, 1954, p. 24. The quotation does not, however, take
into consideration the change in base year from 1948 to
1949. By "subdivisions™ it 1s meant the eight groupings

as per the trade statistics classification.
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their wvalidity in the usual sense is dubious.
The composition in Canada's trade was sharply
different from its peace time pattern in
these years ... the meaning which therefore
be attached to the price indexes for the war
years is that they reflect movements in
prices of commodities important in Canadals
peacetime trade, not that they reflect the
course of prices actually used in valuing
all the_cqommodities entering in Canada's
trade. 153

Moreover, where a commodity (for example, wheat) had
different grades and was sold to a number of countries at
non-uniform prices, then a change in the quality of the
commodity or the country of destination could show up as
a decline or an increase in the price index. This would
naturally affect the volume series. Some of these changes
are however accounted for by the Dominion Bureau of
Statistics, but it is impossible to eliminate all spurious
changes in price and volume. (16)

For exports by Degree of Manufacture, the problem is
rather acute because there is no official price index that
can be employed. The data used in this thesis was esti-
mated by using an indirect method. That is, a price index
for Raw Materials was calculated using the two broad groups
of Agriculture and Other Primary Products and Non-Ferrous

Metals and Their Products, and then the difference between

(15) Ibid., p. 24.

(16) See for example, R.V. Anderson, The Future of
Canada's Export Trade, Queen's Printer, Ottawa, 1957,

p. L.
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the index of Total Domestic Exports and the weighted Raw
Material Exports was taken as the index for the Manufactured
Goods Exported.

Different types of errors can be made by estimating
a series in this fashion. In this particular instance,
however, it does not appear that the use of this index
has significantly altered any of the valuable information

contained in the data.(17)

" (17) In fact, any discrepancy in the series would have
most probably become apparent when the current and constant
dollars results were compared.
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CHAPTER IIT

THEORY AND MODELS

In the previous chapter the difficulties involved in
choosing the quantities to be used in the empirical analy-
sis of this thesis were examined. It is the purpose of
this chapter to summarize some of the work which has been
performed in the field as well as the setting up of the
models to be used in this thesis.

The relationship between exports and income at the
national level has been analyzed by several economists in
the past few years. Among them, G. Jackson in a study
prepared for post-war planners suggested that "there is
a definite, but complex relationship between National
Income Received in a given year and the total of Exports

1) E. Munzer, along the same

in the preceding year“.(
lines, stressed this lagged functional behaviour of

income, using more sophisticated statistical tech-
niques.(z) Tse~Chun Chang in a later article, while criti-

cizing Munzer for having attempted to explain changes

(1) G. Jackson, Exports and the National Income of Canada,
Toronto, 1945, p. L.

(2) E. Munzer, "Exports and National Income of Canada®,
Canadian Journal of Economics and Political Science,

February, 1945, pp. 35-47.
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in income entirely by changes in exports, put forward
an equation in three variables. Here income 1s an un-
lagged linear function of exports and investments.(B)
H.E. English finally, examined the above-mentioned rela-
tionships and extended his analysis by calculating
coefficients of correlation between exports of goods
and service and current business investment; commodity
exports and gross domestic investment, etc., for the

years 1926-1950 (omitting 1942-1945)(4), Table 2, p. 55

summarizes some of the results obtained.

L) First Model

The approach used by the above-mentioned authors
represents an attempt to arrive at a first approximation
of the quantities studied. Therefore, of necessity, it
involves an oversimplification of the analytical procedure.
The proper working of a complete economic system should in
fact be explained in terms of a set of equations behaving
in a linear or non-linear fashion. In other words, income

should not be explained only in terms of exports and

(3) Tse-Chun Chang, "A Note of Exports and National Income
in Canada', Canadian Journal of Economics and Political

Science, 1947, pp. 276-278.

(4) H.E. English, "The Role of International Trade in
Canadian Economic Development Since the 1920%s", un-
published Ph.D, Thesis, (University of California,
Berkeley, 1957) quoted in R.E. Caves and R.H. Holton, The
Canadian Economy, Harvard University Press, Cambridge,”
Mass., 1961, pp. 82-83.
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Table 2 55
EXPORTS AND INVESTMENT MULTIPLIERS AND COEFFICIENTS OF CORRELATIONS

Exports - Lagged Exports - Investment -~
- National Income National Income National Income
ears : : :
. . Correlation .. Correlation . . Correlatio
Author  Analyzed Multiplier Coefficient Multiplier Coefficient Multiplier Coefficient
k. Jackson 1923-1939 - - 3.80 .923 - -
F.. Munzer 1923-1938 - - 1.667 .987 - -
T. Chang .1926-1938 1,452 .956(a) - , 1.438 .956(a)
Exports - Lagged Exports =~ Exports of Goods and
Investment Investment Services -~ Business
’ Investment
Coefficients of Correlation
HaEnglish(l926-l95O (b)
excluding
vears 1952- 0.91 0.95 0.69
1945)

S3IANLS ILVNAVHEHD 40 TOOHDS

Sources: G. Jackson, op. cit., p. l; E. Munzel, op. cit., pp. 36-38; T. Chang, op. cit.,
p. 278; H. English, "The Role of International Trade in Canadian Economic
Development Since the 1920's" quoted in R. Caves and R. Holton, The Canadian
Economy, pp. 82-83.

(a) This is a multiple correlation coefficient for National Income, Exports and Investment.

(b) The period covered was 1926-1956 (excluding war years).
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investment. There is an array of other variables which
affect the pattern of income growth.

This simplified procedure of income determination
has however, been accepted by many economists as a way
of examining long run behavioural trends as well as de-
grees of correlation between the variables.(5) Further-
more, the linear equation GNP = f(X,I); that is, Gross
National Product function of exports and investment,

might be thought of in terms of the structural reduced form

(5) See, for example: M. Friedman and D. Meiselman, "The
Relative Stability of Monetary Velocity and the Investment
Multiplier in the United States, 1897-1958" in
Stabilization Policies, Commission on Money and Credit,
Prentice-Hall, 1963. Friedman and Meiselman in this
article attempt to examine the relationships between:
income and the stock of money as suggested by the
quantity-theory of money; and income and autonomous ex-
penditures as suggested by the Keynesian income-expenditure
theory. They define money supplied as currency in public
circulation plus adjusted demand deposit plus time
deposits in commercial banks. They define autonomous
expenditures as net private domestic investment plus
government deficits on income and product account plus
net foreign balance. The analysis 1s based on simple
regression analysis. Thelr conclusion is that income
velocity of circulation of money is consistently and
decidedly stabler than the investment multiplier except
only during the early years of the Great Depression,
after 1929. In this thesis, however, only part of the
Keynesian aspect of the problem will be examined. The
monetary aspect will not be analyzed.
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of a set of equations.(é)

It is in fact for these reasons and others to be
discussed below, that this procedure of multiple correla-
tion analysis between output as the dependent variable,
and exports and investment as the independent variables,
has been accepted for the first model of this thesis.

Similar considerations could be made for the
adoption of this type of analysis for the manufacturing
sector (i.e. GDP of manufactures as a function of manu-
factured goods exported and investment in manufacturing
industries). In this latter case, however, the weight
exerted by variables such as the changing domestic markets,
the cost of machinery imported, the price of competitive

goods produced abroad, etc., on output of manufactures, is

(6) For example: If C is consumption, I is investment,
M is imports, G is government expenditures, and X is ex-
ports, then we might assume the following behavioural
relationships:

i) c = f(Y), say, =ag t a3 ¥
ii) M= g(¥), =bg+ b1 ¥

iii) I = Iy exogeneous

iv) X = Xy exogeneous

v) G = Go assumed here to be Insignificant. Substituting
into the identity equation vi) Y=C+ I+ G+ X - M
we have

vii) Y(1 - a3 + b1) = (ag + bg) + X + I or

+ b
y=_0"20 = X + - I.
l—al+bl l—'al'l'bl l-al-l-bl

The export multiplier which e%uals the investment
multiplier is 1/(1 - ap + byl.
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considerable. But again, it should be pointed out that
the purpose of this simpler model is to examine the pro-
duction of manufacturing industries zi§:§-21§ exports of
manufactured goods; that is to observe the degree of
association between these two variables (and investment
also), rather than to measure the impact of the change
in one quantity due to the change of the other
quantity(ies).(7)

There are several other ways in which the model
described above might be useful. These can be summarized

as follows: a) by assessing the relative importance of

the correlation coefficients for possible cause-effect
patterns. That is, under the assumption that a high co-
efficient of correlation is a necessary but not sufficient
condition for causal behaviour, the value of the correla-
tion might point out the existence of a functional rela-
tionship. For example, a high correlation between ex-

ports and GNP, but no correlation between exports and

(7) It will be the purpose of the latter models to
measure these changes in quantities. Note that symbol-
ically the first model could simply be expressed as:

GNP = ag + a1E + apI (where GNP is %ross national product,
E is exports of goods and services,

I is business gross fixed capital
formation),

Q = kg + kyEq + koIg (where Q is gross domestic product
originating In manufacturing in-
dustries, En 1s exports of manu-

factured goods and Ip 1s investment
of manufactures).
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investment might suggest a direct impact of exports on
GNP without the intermediate step of change in investment.
Moreover, the introduction of lags and first differences
in these three variable analyses can define the time
limits within which the process takes place;
b) by comparing the values of the correlation and regres-
sion line coefficients between: 1) short-run and long-run
periods;(g) ii) manufacturing sector and aggregate economy;
¢) by examining "quantitatively" the values of the
multipliers obtained by this method with those calculated
by using other models. That is, to observe whether this
simpler model differs from the other models in this thesis,
say only in inflating or deflating the values of the
multipliers, but leaving their relative movements pro-
portional. In other words, to see whether changes in
multiplier values are reflected in this model just as
well as in other models, even though the absolute values

might not be the "correct!" ones.(g)

(8) In this thesis, the only inter-temporal comparison is
between the regression line coefficients (or multipliers)
for the period 1926-1938 (as calculated by Chang) and the

period 1920-1965.

(9) It is realized that the "correct" value of any multi-
plier, is only a hypothetical one. Here it is assumed
that the "ideal" value of multiplier reaches a limit as
the model becomes more sophisticated. See for example:

S. May, "Dynamic Multipliers and Their Use for Fiscal
Decision-Making", in Conferences on Stabilization Policies,
Queents Printer, Ottawa, 1900.
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B) Second and Third Models

The main purpose of the previous model was to deter-
mine the possible direction of causation between the
variables examined. The two models presented in this
section attempt to measure the actual values of the ex-
port multipliers. Before introducing the models, however,
the meaning of impact and equilibrium multipliers will be
briefly defined.

Assume a dynamic system of the form

1) BY} + C¥g.1 + DZ{ =0
or 2) Y= -B7loyi_; - B~lDZ{
where B, C, and D are matrices of the parameters.
Yé and Yé_l are vectors of endogeneous variables
unlagged and lagged one period,
respectively.

1 .
Zt is a vector of the exogeneous variables. Then

the impact multiplier is defined as

3) \ﬁ/YT/b z! = -B-lD. That is, a change in the endo-
geneous variables due to a change on the exogeneous

variable(s) occurring within time "tM.

The eguilibrium multiplier, on the other hand, is

defined as change in the endogeneous variables due to a
change in the exogeneous variable(s): the measurement of
the change being taken between two stationary equilibria.

That is, equilibrium multipliers show the changes between
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two equilibria, assuming the system starts at a position
of stationary equilibrium and after the disturbance settles
at a new stationary equilibrium. In mathematical terms:
rewrite 2) as

L) Y{ = FlY%-l + FOZ% then for stationary equilibrium

Y, =Y =71, and

t
5y ¥Y' = F.Y'+FZ' or
t 17t 0%

st -1 t
6) Ty = (I -TF)" Fpz;

Now, assuming the Z to occur at time "t" and the new

stationary equilibrium at time "t + n"%,

—_— _'." — _ ".].

) T =t AT = (T -TF) Folzy + A2.)'

. = _ . -1 1
Subtracting 6) from 7) ZX'Y%,H = (I - Fl) FOZXZt

ande%’n /) 7 = (I - Fl)"l Fg which is the equilibrium
multiplier.

Impact and equilibrium export multipliers, thus,
serve two definite purposes. While the former measures
the effects of a change of exports on income, say, accrued

only within the period of the change itself; the latter

gives the summation (which might extend over an infinite
number of years) of all the effects on income due to this
particular initial change in exports.

In formulating economic policies the knowledge of

these multipliers (i.e. not only export multipliers, but
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also fiscal, monetary, etc.) is naturally of great import-
ance. In fact, depending upon the status of the economy,
alternative policies will be required. The choice and
implementation of these policies will be based on the
estimated M"magnitude" as well as on "speed of reaction" of
the different multipliers.(lo)

While a way of estimating these multipliers for the
period 1920-1965 is suggested in the models presented on
the following pages, there is a need to differentiate at
this point between the various concepts associated with
"speed of reaction". For monetary and fiscal policies the
idea of M"lags" has been used in the literature.(ll) In
this thesis, however, the concept of "gestation period"
has been introduced. The latter is defined as the time
elapsing between a change in the exogenous variable and the

consequent completed effect on the economic system. There

is at least one important peason for adopting this new

(10) For example, if the economy requires an immediate
boost, then a policy which produces a large impact
multiplier will be chosen. Naturally, there are several
other factors, political, social, etc., which must be taken
into consideration befoore choosing a policy.

(11) Inside and outside lags are defined respectively as:
the lag between the appearance of a need for a change in
policy in the economy and the corresponding change in
policies; and the lag between a change in policy and the
appearance of a response in the economy (see for example
H.G. Johnson, The Canadian Quandary, McGraw-Hill, Toronto,

1963).
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concept. Lags refer mainly to a time period; gestation peri-
od on the other hand has inbedded in it both a time and a
quantity dimension. For example: in the snowball effect, as
time changes also the dimensions of the ball are being
altered. (12)
A method of finding an approximate length of the gesta-
tion period is by the straightforward least squares estima-
tion; that is, by having one of the variables on the right
hand side of the equation repeatedly lagged, (i.e. one value
for each time period that has to be analyzed). For example,
assume that for two variables X and Y and a constant A, there
exists a relationship:

Yo = A+ X + Y1 + ¥pp + ove + Yiope
Then, this "recursive" equation implies that Y, is a weighted
sum of the current and past values of X; with a particular
pattern of weights. This is what i1s meant by saying that the
above equation determines a "distributed lag" relation be-
tween Y and X. In the case of the above equation the sequenc$

of weights can be calculated by successive substitutions. (13)

(12) A second and third reasons would be that the outside lag
has been mainly associated with time periods in policy change
analysis (changes in "instrument" variables such as fiscal
and monetary policies). Gestation period on the other hand
refers to the effects occurring from changes in a "target"
variable (exports in this case). Also, the outside lag is
concerned with the time of "appearance" of an effect of a
policy, gestation period is concerned with the "completed"
effect of this policy.

(13) This type of analysis is used by: A. Ando, E. Cary Brown|
R.M. Solow and J. Kareken, "Lags in Fiscal and Monetary

Policy", in Stabilization Policies, Prentice-Hall, Inc.,
Englewood Cliffs, N.d., 1963, pp. 26-30.
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A second method and the one used in this thesis be-

cause simpler to work with, consists of correlating lagged
and unlagged changes (i.e. yearly first differences) in ex-
ports with changes in income. Here a "no correlation" be-
tween these two variables is assumed to mean that the gesta-
tion period is still progressing. A relatively high corre-
lation, on the other hand, would show the ending of the ges-

tation period within that particular year.

Second Model

I. AGGREGATE CANADIAN ECONOMY
If C represents consumption
M represents imports of goods and services
GNP represents gross national product
represents investment
represents government expenditures

represents exports of goods and services

o H @ H

represents a given period of time,
then

Assume 1) C = a1 + apCy_j + a3GNP

and assume 2) M = by + DboGNP

given 3) GNP =C+ I+ G+ E - M (IDENTITY)
finally &) GNP = f1 + fpCg.1 + f32%

where: f1 = (a; - b1)/(1-a3 + Db3),

Tz = ay/(1 - a3 + by)

£3 = 1/(1 - a3 + bp)
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and Zx =1+ G + E.

1

The exports impact multiplier is here:
1 - as + bo

IT. CANADIAN MANUFACTURING SECTOR
If C, I, G, and M all represent the same variables
as in the previous model, and GDP represents gross
domestic product
Q represents manufacturing output
# represents non-manufacturing output
Eq represents manufactured goods exports
E¢ represents non-manufactured goods and services ex-
ported
T* represents indirect taxes less subsidies
* represents income received from non-residents

minus income pald to non-residents.

then if
Assume 1) GDP = i1 GDP; = Q + #

Given 2) GDP = C + G+ I+ Eg + Eg - M - (T% + Y3)

(IDENTITY)

and assume 3) Q = f£(GDP,Eq)

and assume 3%) @ = g(GDP,E¢)

or 4) Q= aj + apGDP + a3Eg

or W) f = by + baGDP + b3k

assume also 5) C =cy T cpCr_g + c3GDP
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then 6) Q = a; + a3 4;(1/1 - ¢3) [G +I+Ey+Eg-M
- (T* + %) + ¢ + cth_l‘k} + a3Eqg + azEqQ

1l-c3
and finally 7) Q = f1 + foZ¥k + f304-1 + f1,EQ
where: f1 = a1 + agc1/(1 - c3), fp = ap/(1 - c3)
f3 = agep/(1 - c3), fj, = a3z + ap/(1 - c3)
and Z#k = GDP - C - Eg
The manufacturing exports impact multiplier is
here: a5 + e
(1L - C3)

Third Model

EQUILIBRIUM MULTIPLIER FOR THE AGGREGATE CANADIAN ECONOMY
If ¢, GNP, M, Z, and t all represent the same

variables as in the first model, then:

Assume Ace = aZAGNPt_l + ayQGNP

and assume ZXN& = bZAGNP

also AcNp =Acy +Azy -AM (IDENTITY) \
4
Substituting ZiGNPt = 1 | agAGNPt_l +zﬂzt
1 - 8.3 + b2 [ }
or A GNPy = Y1AGNPy_1 +Y Az

:\J( l()/lAGNPt_z + Y ZAZt—l) T YZAZt ~
Y1 [Yl(YlAGNPt_3 *Y 2Lze-2) + Y Az
+Y2Azt . N
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3 2 |
Acng, =Y 74cNP,_5 + Y1Y2A%-2 * Y1f2 Aot +yAZ

n n-1 n-2
A cupy 2751 AGNP,_, +f; KzAZt-nﬂ +Y 1 Y2b%c-n+2
+ KZAZt

The change in GNP in year one due to a change in exports
in year one will be:

Acnp, = bz,

In year tho the change in GNP due to the change in exports
in year one will be:

AcNP, = Y 1AGNPy
Substituting ~ AGNP, = ¥ 1y2 Az
In year three the change in GNP due to the change in
exports in year one will be:

DNene, = Y 1A GNP%
Substituting AGNPB =7)'1K2A21
In year four the change in GNP due to the change in
exports in year one will be:

Acnp, = Y,dcnp,

e A - N ,

Substituting GNP, = X 1\62AZJ_

Acne, =Y i_lx oAz
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Summing up all the GNP changes due to the increase

(or decrease) in exports:

2AGNP =Y (L +Yf1 * .- }{ln'l)A'zl.

1l -
__X Yl f Zl
Now since 'x L1

A~ Y
P-
iéf on * 'Kl Azl

is the equilibrium export multiplier.

Two cautionary comments should however be made with

respect to these models. First of all, it is recognized

that the above models do over-simplify reality. Addit-
lonal behavioural equations should have been included in
the analysis rather than treat some of the variables as
exogenous. This applies principally to imports in the
fimpact export multiplier® for the manufacturing sector.
Furthermore, other variables such as prices, exchange rate,
etc. should have been introduced into the models.
Secondly some apparent inconsistencies such as the sub-
stitution of lagged income for lagged consumption as an
independent variable in the consumption function of one
of the models, had arisen because of the necessity bto

simplify some of the algebra.
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QUANTITATIVE FINDINGS AND THEIR SIGNIFICANCE

The previous chapter presented some theoretical
discussion and introduced the models to be used in this
dissertation. This chapter shows the results obtained,
and comments on the relative importance of the values.

The data are grouped under two headings: the first
deals with those findings derived by using the simple
linear relationship of income as a function of investment
and exports only; the second is concerned with the values
of the multipliers using the two latter models as developed

in Chapter III, pp. 60-68. These two sets of results

relating to "correlation and regression line coefficients

- national and manufacturing sectors" and "impact multi-
pliers for the national economy and the manufacturing
sector" and "equilibrium multiplier for the national
economy" respectively, are labelled as: Set A Results

and Set B Results.

Set A Results

a) Correlation Coefficients - National Level.

Table 3 below shows the different values of the

coefficients of correlation for three pairs of variables
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(i.e. gross national product and exports of goods and
services, gross national product and business gross fixed
capital formation, and exports of goods and services and
business gross fixed capital formation), for the period
1920-1965, including the war years - constant dollars
(1949 = 100). The subscript under the variables in the
column M"cases®, indicates the length of the lag or lead,

in years.

Table 3
Cases GNP and E GNP and I E and T

1 GNPt, Etq41, T4 -907 948 JITT
2 GNP¢, Et, It .018 <949 <779
3 GNPy, Et-1, It-1 -906 937 . 753
L GNPy, Egon, Ig-2 . 837 .922 Ny
5 GNPy, Ex_.1, Ig-2 .902 .922 .733
(see text for explanations and Table 15 for data)

Table 4, on the other hand, has the same three pairs
of variables, for the same period of time, but it excludes
the war years. Moreover, the values are in constant as
well as in current dollars. Also, the coefficients of
correlation for the first differences are shown. The

lags, however, are limited to only one year.
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Table L
. GNP GNP E
Cases and E and I and I
1 GNP, By, Iy Const $ 975 -97L .930
Current $ .99, .992 .985
2 G’NPt, Et_l, It—l Const $ -981 -959 0926
Current $ 994 .98, .982
3 Aenp,, AE, AT, Const & .202 .768 .107
Current $ .879 .838 721
i Acwe,,AE,_;, A1, | const $ 658 .189  .104
Current $ .725 455 .720

(see text for explanations and Table 15 for data)

b) Correlation Coefficients - Manufacturing Sector.

Table 5 portrays the sets of coefficients of cor-
relation for three pairs of variables (gross domestic
product of manufacturing and exports of partially and
fully manufactured goods, gross domestic product of manu-
facturing and business gross fixed capital formation of
manufacturing, and exports of pa?tially and fully manu-
factured goods and business gross fixed capital formation
of manufacturing), for the period 1920-1965, excluding the
war years, in constant (1949 = lOO) and current dollars;
Also the correlation coefficients for the first differ-

ences of those same variables are shown.
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Table 5
Cases Q Q E

and By and Iy and Tq

1 Q4 EQt, IQt Const $ .968 9L5 .028
Current $ .991 .978 .978

2 Qg EQt—l’ IQt—l Const $ .979 .928 .915
Current $ -993 .973 .975

3 Dag, Arg , Azg, Const $ 6L 689 535
Current $ 777 .78L 641

L AQt, [\EQt_l, AIQt—l Const $ 438 .207 .528
Current $ 61 262 .629

(see text for explanations and Table 18for data).

Table 6 shows the correlation coefficients between
different variables. The data are in current dollars and
cover the period 1920-1965, war years included. In this
Table the value added in manufacturing rather than the

GDP of manufacturing is used.

Assessment of the Results in Tables 3 to 6

An overall assessment of the results contained in
the above Tables and supplementary Graphs presented in
Appendix I suggests that, in general, the correlation be-
tween exports and GNP is higher when exports are lagged .
one year. For the manufacturing sector, on the other

hand, the difference between the results calculated with
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Table 6
Investment Exports Exports of Exports of
in of Raw Partially Fully
Variables Manufacturing Materials Manufactured Manufactured
Goods Goods
1l Value
Added by
Manufacturing 97 .968 .992 .913
2 Investment
in
Manufacturing - .952 977 .872

Exports of Total

of Exports
Manufac%ufed of
Goods' @ Goods
973 .98L

943 .958

(a) This includes Exports of Partially plus Fully Manufactured Goods.

(see text for explanations and Tables 18 and 20 for data).
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lagged and those obtained with unlagged values does not
seem especlally significant.

Examining more closely the results applying to the
aggregate economy, the third and fourth lines of Table 4
reveal a certain behavioural pattern in the "export-
output" relationship.(l) According to the values shown in
the third line, in fact, there appears to be no correla-
tion between GNP and unlagged values of exports of goods
and services valued in constant dollars. The fourth
line of the same table, on the other hand, suggests that
the correlation (i.e. between GNP and exports) exists if
exports are lagged one year. Table 3 shows slightly
higher values for correlations of unlagged variables, but
these latter quantities should be examined with caution,
since the data include the war years.

On an "a-priori" reasoning, based upon the increase
in the volume of foreign trade and the significant im-
provement of transportation, communication and payment
systems, this author would have expected a considerable
shortening in the gap between exports and the impact upon
national income. In other words, as the period under ob-~
gervation increased (i.e. as more post-second World War
years were included in the data) the lag between cause
(exports) and effect (income) should have decreased con-

siderably.

(1) Naturally, under the assumptions presented in pages 58-
59 of Chapter III.
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The fact that no significant change has occurred in
the lags could in part be explained by the growing import-
ance of agricultural exports in this post-war period.

That is, to the extent that at least one year is necessary
between the sales abroad of grains and new increased
output,(z) the lag between exports and new income does

not vary considerably over the years.

As mentioned above, the findings for the manufact-
uring sector show that the results obtained by correl-
ating lagged variables (i.e. investment in manufacturing
and exports of manufactured goods) with output of manu-
factures do not differ greatly from those calculated using
unlagged variables. On the other hand, the values cal-
culated using first differences suggest that a "no-lag™"
assumption might be more appropriate in correlating these
variables.

The second set of observations is concerned with the
fexports-investment® relationship. Here, Dr. English has
postulated that the correlation between commodities ex-
ports and lagged investment is higher than that of exports
of goods and services, and investment exclusive of “

(3)

residential construction. Even though a direct

(2) This happens because the time needed between output
and new seeding and harvesting is about a year. Note this
observation applies also to animal products.

(3) Quoted in R.E. Caves and R.H. Holton, The Canadian
Economy, pp. 82-83.
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investigation of this hypothesis is not possible because

of the difference in the variables used in this thesis,

the data available suggest similar conclusions.(4) The
first difference correlations provide additional support

to this point of view since no correlation appears to

exist between exports of goods and services and business
gross capital formation, for the economy as a whole.(5)

The introduction of lags into this particular corre-
lation analysis does not seem to alter significantly the
results. In this latter case, however, the coefficients
of correlation for both the manufacturing sector and the
aggregate economy are slightly lower than the former
values, i.e. when the lags were absent.

In connection with the impact that exports have on
investments, one of the results in Table 6 is of particular
significance. The second line of this table shows in
fact that the highest correlation occurs between invest-
ment in manufacturing and exports of partially manufactured

goods. If this observation is placed within the context

(L) The values in the last column of Table 3 are, in fact,
rather low if compared with the coefficients of correla-
tion shown in the other column. On the other hand, the
value in the last column, second line of Table 6 is

approximately .96.

(5) See Table 4, lines three and four, in constant dollars,
last column. Also, the minimum values of the correlation
coefficients for a level of significance of .01 and 4O
observations are based on: S.B. Richmond, Statistical
Analysis, The Ronald Press Co., New York, 1964, p. 582,

Appendix G.
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of investment and economic growth as suggested in the
Harrod-Domar model, then the importance of exports of
partially manufactured goods becomes apparent.(é) In fact,
to the extent that new investment induces additional in-
come through the multiplier effect, exports of partially
manufactured goods appear to have played a significant
role in this countryt's economic development.(7)

The third group of correlation analyses examines the
"investment-income® relationship. The findings suggest
that the investment multiplier acts in a relatively ®fast®
manner (i.e. within a year). The "first difference™
analysis of Tables 4 and 5 (GNP and I and Q and Ig columns,
respectively) showsin fact, very low coefficients of cor-
relation between these two variables, when output is lagged
one year. In terms of the definition expressed in the
third Chapter, it can be suggested that investment has a
relatively short gestation period.

The observations outlined in the latter three para-
graphs seem to point out a possible generalization on

the direction of causation between exports and income.

That is, if two basic assumptions are made, different

types of causal relationships (i.e. for the economy as a

(6) See Chapter I, page 38.

(7) Naturally, also the amounts of partially manufactured
goods exported have been considerably large.
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whole and for the manufacturing sector, respectively) are
likely to occur.

Thus, assuming that: a) a high (or relatively high)
coefficient of correlation is a necessary though not suf-
ficient condition for causal relationship to exist, and
b) exporting firms are producing near or at full capaci-
ty,(g) then, the following behavioural patterns are sug-
gested. The first one, for the national economy
postulates that the multiplier effect which creates
dadditional income through expanditures at home of foreign
earnings, acts with a lag of one year. That is, the
increase in investment, and therefore, expansion of the
GNP occur only after the money earned abroad is spent on
the domestic market. In other words, exports of goods and
services increase income which induce additional invest-
ment (accelerator) which further increases income (multi-
plier). This process appears to be at least one year
long. The second type of causal relationship as exper-
ienced by the manufacturing sector, has exports creating
additional output through the direct effect on business
expectations. That is, as sales abroad grow, businessmen

expect further increase in totdh demand (domestic and

(8) See also the next footnote.
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foreign) and accordingly expand their productive
capacity.(g)

Table 6 goes a step further by showing which of the
commodities exported (i.e. raw materials, partially manu-
factured goods, and fully manufactured goods) is more
closely correlated to value added (and investment) in
manufacturing. To the extent that these data include the
war years and they are expressed in current dollars, the
coefficients are somewhat biased. However, since the
purpose of this Table is to compare values within the
Table itself, it could be assumed that the errors affect
each coefficient generally in the same manner. Accepting
the validity of this assumption, the data support the con-
clusion that there is a higher correlation between exports
of partially manufactured goods and value added in manu-
facturing than i1s the case either for exports of raw
materials (small employment and income, but large volume)
or for exports of fully manufactured goods (high employ-
ment and income content, but small volume).

A possible conclusion emerging from the findings
discussed in the above paragraph is that the impact of
exports on income earned is relatively large in those

industries where the capital-output ratio is comparatively

(9) It is assumed here that an increase in domestic

demand might be supplied by diverting a quantity of goods
for exports to the home market. But an increase in demand
for exports, generally, increases the firm's output.
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high.(lo) This conclusion seems to strengthen further the
hypothesis previously expressed, namely that exports of
manufactured goods act directly on investment in manu-
facturing industries to produce additional income. It is
because of this process that those industries producing
goods with a high capital-output ratio (i.e. partially
manufactured goods) also give rise to a large value of
income.

A second conclusion based on the results shown
above is a variation of what might be called a Friedman-
Mieselman thesis.(ll) In comparing statistically and
graphically the "investment-income" and the "export-
income™ relationships at the national aggregate level,
it appears as if exports have affected income in a more
effective, stable, as well as predictable way than in-
vestment.(lz) This further supports the proposition that

in the Canadian economy exports might be considered as

(10) The relatively recent publication by D. Creamer,
Capital Expansion and Capacity in Postwar Manufacturing,
The Conference Board, New York, 1961, suggests (in
tabular form) that the capital-output ratio for partially
manufactured goods is rather large. In fact, to the ex-
tent that these U.S. values might be comparable to
Canadian values, the capital-output ratio for "Lumber and
Products" is the highest for manufacturing industries.
(See, D. Creamer, op. cit., Table 3, p. 21). The capital-
output ratios for non-ferrous products, and paper and
allied products are also considerably high.

(11) See pp. 55-56, Chapter ITI.

(12) As pointed out, in Chapter III, the money supply
variable has not been analyzed in this thesis.

UNIVERSITY OF OTTAWA SCHOOL OF GRADUATE STUDIES




UNIVERSITE DOTTAWA ECOLE DES GRADUES

FINDINGS 81

perhaps the basic income determining factors.

There are two additional observations which can be
usefully made as applications to the data presented in
this thesis; a) the values in current dollars are always
higher than those in constant dollars as they reflect
the associated trend of prices. This is especially true
in the "first difference" rows. b) Certain behavioural
patterns which appear to be rather strong when the ab-
solute values are correlated, are practically non-existent

when first differences are correlated (for example, the

correlation between exports and investments of Table 4).(13:

¢) Regression Line Coefficients - National Level.

Table 7 gives the values of the regression line

coefficients as well as the coefficient of multiple deter-
mination, the standard error, and the Durbin-Watson
statistic. (14) The data used in obtaining these results
are the same as for Table 4. It should be noted that in
this Table as well as in the next Table (i.e. Table 8), the
values of the export multipliers and investment multi-
pliers are respectively under the "first coefficient™"

column and "second coefficient" column.

(13) High correlation in these absolute values (i.e. not
the first differences) may be due to similar growing
trend patterns.

(14) For a more detailed account of the meaning of
statistical terminology, see Appendix III.
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Table 7

First

Second

; 2
Equation R s Constant . officient coefficient D-w
GNPt: B + Iy 951 1915, -1914.5 T(%&BE)
Constant $ .98, 1091, - 362.7 2.29 2.61 1.175
T(9.20) T(9.06)
GNPy: By_j + L) 963 1659.6  -2540.5 T(§i7i)
Constant $ .981 1220, -1246.8 3,17 1.90 1.212
T(10.7) T(5.76)
NGNP, : AE, +D T .590 556, 4,26.7 T(g.%g)
Constant $ 604 553, 392.7 0.21 2.14 1.566
T(1.17) T(7.26)
AGNP.: AEB,_ 1 +4TI; 3 433 643 . 512.2 T(%.g)
Constant $ LLT7 643 . L78.5 T(%.%g) T(g.gg) 1.509
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d) Regression Line Coefficients - Manufacturing Sector.

Table 8, below, shows the values of: regression
line coefficients, coefficient of multiple determination,
standard error, and Durbin-Watson statistic. The quan-
titative findings obtained here were calculated from the
same data as for Table 5.

Tables 7 and 8 stem in effect from an extension
of Chang!s analysis which covered the period 1926-~1938.
Indeed, the model for this section is, as suggested in
Chapter III, structurally the same as Chang'®s model,
but slightly different data and a longer period of ob-
servations were used. (15) Under the assumption, however,
that the difference in data does not significantly affect
the regression coefficients, the findings as presented
in Tables 7 and 8 represent a useful means of comparing
the long-run aggregate-economy values with the long-run

manufacturing sector values.

15) The main difference in the data is that the model

(
gresented in this thesis uses largely "gross" values (e.g.
NP, business gross capital formation, gross domestic

product of manufacturing), while Chang uses "net" values

(e.g. Money national income, net home investment). Gross
values were used because they represent a more inclusive

measurement of income, and the independent variables
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Table 8

First Second
Equation R% 3] Constant coefficient coefficient D-W
Qg t EQt + IQt 937 623.1 -1199.6 T(gi?i)
Constant $ .953 54L9.3 - 879.8 T(é'gi) T(g.ig) .6387
Qy : EQt—l + IQt—l OL1 601.8 -1367.9 T(gi?%)
Constant $ .9L8 575.2 -1166.1 2.21 1.61 L8247
T(8.46) T(2.14)
AqQ, : AEQt +AIQt L75 198.9 163.4 T(%:gé)
Constant $ .L,87 199.2 152.3 0.17 1.45 1.626
T(0.93) T(heb5)
AQt:AEQt_l +AIy 192 2447 166.2 T(gzgg)
Constant $ .192 247 .9 166.1 0.61 -0.078 1.401
T(2.58) T(-0.19)
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The limited use to which these comparisons are put
should again be noted. They are designed to illustrate
the relative change in the export multiplier (and in-
vestment multiplier) over the long term. They are not
meant to give absolute values of these multipliers.

Tables 7 and 8 permit the following two observationsﬁ
First, the values of Table 7 are somewhat larger than
those obtained using only pre-World War II data. This
suggests that following the year 1946 exports have been
playing a more important role in inducing income than in
the interwar period. For example a unit of exports which,
according to Chang's calculations was producing on the
average l..45 units of income between the years 1926-1938;
during the years 1920-1965 was inducing, on average,

(16)

2.29 units of income. Graphical analysis, on the
other hande shows a remarkable stability in the multi-
pliers (i.e. most of the points in the graph are relat-
ively near the regression line). This latter observation
may further suggest that exports have been a stable income
determinant, for the past 45 years and at least for the
Canadian economy.

In examining the manufacturing sector, the re-

lationshipsbetween exports and income as well as between

used in this model. Over +the long run, however, both
gross and net values appear to be following similar trend
lines, as indicated by Fig. |O.

(16) See Tables 2, line 3, and 7, line 2, respectively.

UNIVERSITY OF OTTAWA SCHOOL OF GRADUATE STUDIES



UNIVERSITE DDOTTAWA ECOLE DES GRADUES

FINDINGS 88
investment and income, have not varied significantly. In
other words, the independent variables show a similar de-
gree of influence on the dependent variable.(l7)

Second, comparing the numerical analyses of Table 2
and Tables 7 and 8, this latter set of results show addi-
tional statistical information. These supplemental values,
such as the standard error, the t-value, and the Durbin-
Watson ratio, help to further understand and assess the com-
pleteness of the model used. For example, the low Durbin-
Watson ratio (.6387) for the manufacturing sector (second
line, last column, Table 8) implies that the random variable
still contains serial correlation. Only a restatement of
the theory could eliminate part or all of this unexplained
pattern within the random variable. Furthermore, assuming
arbitrarily and rather hazardously that the Durbin-Watson
ratio measures the validity of the model constructed, it
appears that this simple model is more useful in the analy-
sis of the aggregate economy than in the study of the sec-
toral behaviour. That is, the error in using this type of
model appears to diminish as the analysis shifts from a par-

(18)

ticular sector to the whole economy.

(17) See also the graphical analysis.

(18) This result on the size of error for this particular
model using national aggregates and sectors had to be ex-
pected. In fact, while national income can roughly be ex-
plained in terms of, say, exports, investment and govern-
ment expenditures; manufacturing income is thought as a
function of a number of other variables, besides, naturally
exports and investment manufacturing.
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Sett B Results

e) Impact Multipliers - National Level

Table 9 gives the values of the impact export
multipliers (tabulated in the "second coefficient® column),
the coefficient of multiple determination, the standard
error and the Von Neumann ratio. The variables correlated
are: gross national product (GNP), lagged consumption
(C,_1) and the sum of: exports of goods and services,
business gross fixed capital formation, and government

expenditures (Z%). The data cover the period 1920-1965.

f) Impact Multipliers - Manufacturing Sector

Table 10 shows the values of the impact export
multipliers (tabulated in the Mthird coefficient™ column),
the coefficient of multiple determination, the standard
error, and the Von Neumann ratio. The variables used in
this correlation analysis are: gross domestic product
less consumption less exports of manufactured goods (Z%§,
lagged consumption (Cy_.1) and exports of manufactured

goods (EQ). The data cover the period 1920-1965.

Tables 9 and 10 show the impact export multipliers
for the aggregate economy and the manufacturing sector,
respectively, Analyzing first of all Table 9, several

values are given as export multipliers., The value which
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Table 9

RA

First

Second

Equation Constant (oefficient coefficient  V-N
GNPy = f7 + f5C 1 + f3Z§ .959  1632.9 589.5 1.51 0.7307
(0.047)
Constant $ .991 792.0 -~ 80.L 0.88 0.73 1.176
(war years included) (0.057) (0.061)
GNPy = £ + f0 1 + famx 989 L443.5  154.6 1.63 0.5350
(0.025)
Current $ .998 598.0 -249.2 0.8 0.8L 1.244
(war years included) (0.058) (0.056)
GNPy = T3 + ToCpon + 3% .990  850.0  167.6 1.68 1.040
(0.027)
Constant $ .995 622.1 - L.28 0.49 1.16 1.265
(0.083) (0.091)
GNPy = f) + £500 1 + f3ZF 997 8LL.5 533.9 1.63 0.8127
(0.015)
Current $ .999 L67.5 31.0 0.60 1.07 1.221
(0.063) (0.060)

(see text for explanations and Tables 15 and 16 for data).
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should be taken as the closer approximation to the "real
value" of the impact multiplier is 1.16. This value is
in fact relatively unbiased by war years or by price
changes. Moreover the magnitude of the errors appears to
be smaller for this particular regression than for any
other equation presented in the Table.

Examining the multiplier quantity itself, it sug-
gests that for every dollar exported in year ®t%, 1.16
dollars of GNP were generated within the year ®"t". It
should be noted that this value is an average over the 45
years and, again, it measures only the induced GNP for the
same year the goods were exported. Furthermore,in this
particular model, the export multiplier equals the invest-
ment multiplier and the government expenditures multi-
plier.(lg)

Table 10 shows the impact export multipiiers for the
manufacturing sector. Using the same criteria of choice
as for the whole economy multiplier, the value obtained
here is 0.92. In other words one dollar of exported
manufactured goods has induced on the average 92 cents of
income originating in manufacturing, the same year. The

apparent paradox of a multiplier smaller than one can be

(19) This is easily proved by partially differentiating
the equation in the first column of Table 9 with respect
to exports, investments and government expenditures,
respectively.
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clarified by the following observations. First of all, in
the regression analysis, the variable Q indicates GDP of
manufactures or, as suggested in Chapter II of this thesis,
approximately, value added by manufactures. On the other
hand, the variable Eq represents exports of manufactured
goods which includes also the value of raw materials used
in the production of the goods. A more significant
variable for a regression of this type might have been,
say, EQ*. Where EQ* are exports of manufactured goods net
of the imbedded raw materials. Similarly, value of ship-
ments of manufacturing industries might have been a better

variable to compare with EQ. These suggested changes,
however, would have made more difficult the creation of a
model of the same type used here.(zo)
Secondly, it should be observed that this multi-
plier excludes the effects of manufactured goods exported
on the non-manufacturing sector of the economy. In other

words, an impact export multiplier greater than one might

have resulted if the sum of both the effects on the manu-

facturing and non-manufacturing sectors were calculated.
Finally, this value of the multiplier may indicate a

relatively high content of imports associated with the

level of exports in the manufacturing sector. That is, it

appears as if some of the income generated by additional

(20) See the model in Chapter III, pp. 65-66.
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exports of manufactured goods is spent abroad within the
same year, possibly for the purchase of new machinery and
equipment to be used in the manufacturing process.

It should be pointed out again, however, that this
multiplier measures only the impact of exports of manu-
factured goods on income of manufactures within the year
these exports were made. Most probably the sum of the
effects of these particular amounts of exports of year "t%
on the income of all the following periods would have given
a multiplier greater than one. This latter quantity is

the %equilibrium export multiplier".(Zl)

g) Equilibrium Export Multipliers - National Level.

Table 11 gives the values which are used in calcul-
ating the equilibrium export multipliers, in constant and
current dollars for the aggregate economy. The variables
used are gross national product (lagged and unlagged
values) and Z which is equivalent to the Z* of page 65.
The data are for the period 1920-1965 excluding the war

years, 19L2-1946.
According to the Third Model, page 68, the "equil-

ibrium export multiplier® is given by T £, This is equi-

T 1
valent to the ratio l-% in the above mentioned Table 11.

The values obtained are shown in Table 12.

(21) The creation of a model which could be used to calcul-
ate this quantity (for the manufacturing sector) presents
some difficulties. For this reason, therefore, only the
model for the aggregate economy equilibrium export multi-
plier has been formulated. See Chapter III, pp. 66-68.
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Table 11

. 2 First Second
Equation R b} Constant Coefficient Coefficient  D-W
GNPy = f7 + £2¢ + £3GNP,_y .990 855.6 123.5 1.68 1.064
T(61.8)
Constant $ .997 L78.2 - 42.9 0.78 0.56 1.692
T(7.92) T(9.20)
GNPy = Ty + L7 + £3GNPy_; .997 850.0 560.8 1.63 0.7933
T(108.1)
Current $ .999 533.5 293.9 0.98 0.43 0.8943
T(11.6) T(7.71)

(see text for explanations and Tables 15 and 16 for data).
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Table 12

Equilibrium Export Multipliers
Constant $ 1.81
Current $ 1.72

(see text for explanation).

The values of 1.8l for constant dollars (and 1.72
for current dollars) suggest that on the average every
dollar exported has induced 1.8l dollars of GNP (or 1.72
in current dollars). Again, this is the total effect
(i.e. ideally, the sum of all the effects of GNP over an
infinite number of years) of the amount of goods and ser-

vices exported in one year on the gross hational product.

h) Summary of Findings

The net effect of exports of manufactured goods and
of goods and services on output (i.e. manufacturing GDP
and total GNP), can be measured, as already suggested, in
at least two ways: 1) by the impact multiplier; ii) by
the equilibrium multiplier. Table 13 shows the different

combinations of the possible values.
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Ttem

Impact
Multiplier

Equilibrium
Multiplier

Note:

FINDINGS

Table 13

Effect of
Manufactured
Goods Exported on:

Manufacturing

Industries GDP GNP

dollars data.

n.c.

means not calculated.

o8
Effect of Total
Exports of Goods
and Services on:
Manufacturing
Industries GDP GNP
n.c. 1.16
n.c. 1.81

the values are those calculated using constant

In this thesis only three of the eight quantities

have been calculated.

More definite conclusions on the

impact of exports on the economy can only be reached

after completion of the above Table.

The three values ob-

tained plus the analysis performed in this Chapter repre-

sent, however, a first attempt to examine a manufacturing

sector variable (i.e. manufactured goods exported) within

the context of the whole economy.(

22)

.(22) Some of the conclusions offered in this Chapter are

supported by a recent study by R.F. Emery.

(See, R.F.

Emery, "The Relation of Exports and Economic Growth",
Kyklos, 1967, Fasc 2).
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CHAPTER V
SUMMARY AND CONCLUSIONS

This thesis has attempted to analyze the impact that
exports have exerted on the Canadian economy and its
industrial development during the last forty-five years.
This study began by examining several factors affecting
industrial growth, it then moved to a theoretical
presentation of the problem, and finally showed the re-
sults obtained. What conclusions can be drawn from this
analysis with regard to the long run behaviour of exports
and income, and what are the implications for forecasting

and possible policy recommendations?

a) Implications for Analysis

To begin with, both statistical and graphical

analyses suggest that for the period examined, the re-
lationship between exports and output has been
relatively stable. In terms of the Friedman-Meiselman
theory referred to in the third Chapter, this means

that exports can be taken, at least in the Canadian case,

as a better income determinant than investment.(l)

(1) Note again that in this thesis investment has been de-
fined as Business Gross Fixed Capital Formation. This is a
limited concept and it differs from the one used in the
Friedman-Meiselman analysis. (See, also, Chapter III,

p. 56.)
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Insofar as the manufacturing sector is concerned,
similar conclusions on the importance of exports can also
be reached. Here however, the choice between exports and
investment as main income determinants becomes harder for
the simple reason that the correlation between exports and
investment within the sector is, as described above in
pp. 76-77, very close. (?)

Secondly, this thesis has tried to differentiate be-
tween the purely "quantitative effect" and the "gestation
period" of the export multipliers. In other words, it has
attempted not only to measure the numerical value of the
multiplier, but also to estimate the time period within
which the change had taken place. On the basis of the
analysis presented, it appears that there are two definite
effects. The first one and larger of the two acts with a
one year lag; the second one, smaller, affects income in a
relatively short period of time. Specifically, this study
suggests that an increase in exports of manufactured goods
raises income in the manufacturing sector through a rapid
change in investment. On the other hand, exports of non-
manufactured goods seem to induce additional output only
after a somewhat longer time lag. There are two main
reasons for this lengthier process of income generation in

response to changes in exports of non-manufactured goods.

(2) That is, because of the close correlation between ex-
orts and investment in manufacturing, it becomes almost
impossible to decide which one is better in income deter-

mination analysis.
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The first one is that a considerable length of time must
elapse between sales abroad of agricultural goods and new
seeding and harvesting. In view of the importance of these
exports in Canadals total export picture, the longer time
lag in this agricultural-output multiplier is to be ex~
pected. The second reason is that the time involved be-
tween accrued earnings from foreigners and actual expendi-
tures in the home market might be relatively long. This
means that also in this case the export multiplier will
require some time before taking place.

Thirdly, even though further analysis in depth is
required, a preliminary conclusion based on the statistical
analysis performed, points out closer correlation between
exports of semi-manufactured goods and income than either
exports of raw materials or finished goods. This result
is somewhat unexpected because of the high labour content
embedded in the fully manufactured goods. On further con-
sideration, however, semi-manufactured goods are generally
produced in industries with high capital-output ratio
and therefore with high productivity and high wages.
Furthermore, an increase in output (due to new exports)
in one of these industries producing semi-manufactured
goods will give rise to additional investments and there-
fore to an increase in output in these other industries
producing machinery and equipment; i.e. here exports

give rise to a rapid "spread effect™® within
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the manufacturing sector.(3)

Fourthly, and in the way of a broad summary, this
study has attempted to examine over the long run three im-
portant variables of the manufacturing sector and of the
aggregate economy. By estimating data, and simplifying
analysis and models, it has tried to give a more complete
picture of': trends, coefficients of correlation, and

multipliers for exports, output and investment.

b) Implications for Forecasting

As suggested in the closing sentences of the previous
chapter, this study has placed most of the emphasis on one
economic variable, i.e. exports. However, because exports
are examined within the realm of a long-run model, this
analysis has certain limitations in its application to
short-run economic forecasting. That is, to the extent
that only average values were calculated (i.e. the average
for the 1920-1965 Eeriod), the knowledge of an increase in
exports in a specific year does not automatically suggest a
corresponding income effect. One of the possible con-
clusions, insofar as prediction 1s concerned, could be based
on the assumption that the export multiplier in any par-
ticular year equals the value obtained in the foregoing
long run analysis.

The other limitations could perhaps be overcome by

(3) Note again that production at/or near full capacity
must be assumed. (See pp. 77-78).
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"adjusting" this long~run multiplier for short-run events;
i.e. by allowing certain numerical values to be either
added to, or subtracted from this average value. For
example, depending upon factors such as the position in
the business cycle of the Canadian economy, the economic
situations faced by other major trading countires, and
the propensities to consume and to import, the long-run
average multiplier could be increased or diminished by
appropriate amounts.

On the other hand, i1f more precise results are re-
gquired, further research could be pursued by devising a
short-run forecasting model. This project would require
the construction of a quarterly, rather than a yearly model
and the subdivision of the economy into finer units.(h)
This "disaggregation" within the industrial sector, however,
would demand a refining of the central hypothesis of this
thesis (i.e. the importance of exports in determining the
GDP of certain manufacturing industries). In fact, there
are industries such as clothing, footwear, etc., which are
mainly devoted to supplying the home market. For these
industries the effect of a rise in exports is therefore

indirect. That is, income is generated through the

(4) That is, the economy should be subdivided not only into
sectors, but also where possible, into subsectors. For
example, manufacturing industries could be divided either
into primary and secondary manufacturing, or durable and
non-durable goods, or many other suitable subdivisions.
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increase in earnings and expenditures in the other

sectors.

c) Implications for Policy

The implications of the results for policy recom-
mendations are also tentative. Further analysis of the
individual sectors of the economy is essential for a com-
plete assessment of Canada's comparative advantage position
in international trdde.(5) However, one suggestion which
appears to be substantiated by the empirical evidence is to
place particular emphasis on policies designed to encourage
the growth of industries producing partially manufactured
goods. For this thesis suggests that exports of such in-
dustries may have a greater impact on economic development
than other sectors, as illustrated by the close correlation
between exports of these industries and investment and
value added in manufacturing.

Initially such policies may contribute to a worsening
of the balance of payments for a short period of time due
to an increase in the imports of machinery and equipment.
The overall effect over the longer term, however, should

more than offset the temporary adverse balance of payments

(5) For instance, an analysis of the agricultural sector,
where Canada holds a position of comparative advantage,
cbuld have provided additional useful insight for policy
considerations.
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implications because of the substantial net gains assoc-
iated with the expansion of these particular industries.
Together with increased investments there are, in fact
the positive income effects arising both within the in-
dustries where additional capacity has been created, and
in the economy as a whole, through the multipliers. Two
reasons support this latter conclusion.

The first one i1s concerned with the manner in which
exports of manufactured goods, in general, appear to affect
the income of manufactures through rapid investment. It
seems, thus, that in the industries where capital re-
quirements are high (i.e. partially manufactured goods
industries), the positive impact created by increased ex-
ports will be very large and it will act upon these in-
dustries in a relatively short period of time. The

OF LABDUR
second reason refers to the high productivitXAgnd therefore

high wages which are generally found in industries where
the capital-output ratios are high. A change in exports
will therefore be more fruitful in these industries where
partially manufactured goods are produced than in others
where non-manufactured or fully manufactured goods are to
be produced. A side effect, of course, is that in the long
run emulation by persons employed in the non-manufacturing

sectors also leads to higher wages and salaries in these

other sectors.
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d) Further Areas of Research

It should be observed, that the amount of manu-
factured goods exported does not depend only on the will-
ingness of a country (i.e. Canada in this case) to supply
products for sale. It is also a function of disposable
income of foreigners, availability of substitutes, prices
of goods (which are determined by costs of production,
transportation, tariffs, supply-demand relationships in
world markets, etc.) and other factors. Moreover, the
adoption of either flexible or fixed exchange rates might
affect trade and the other variables such as income, money
supply, etc. in different ways. Thus, useful additional
research could be extended to a comparison, based on
the Canadian past experience, between multipliers during a
flexible exchange rate and a fixed exchange rate period,
for the different manufacturing industries and the other
non-industrial sectors of the economy. For the aggregates,
this type of analysis has already been performed by R.

Rhomberg and published in a recent article.(é)

(6) R. Rhomberg, "A Model of the Canadian Economy under
Fixed and Fluc%uating Exchange Rates", Journal of Political
Economy, February, 1964. One of the important conclusions
of Rhomberg is that the effectiveness of policies, whether
fiscal or monetary, seems in fact closely associated with
the foreign trade sector, and those factors which affect it.
In fact, "changes in money supply, other things being equal,
tend to have a much more pronounced effect under fluctuat-
ing exchange rates than under fixed exchange rates, whereas
the opposite is true of changes in government expenditures
on goods and services". (op. cit., p. 30)
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Additional research could also be extended to the
short-run testing of the Freidman-Meiselman theory (perhaps
by also adding the money supply variable to the analysis).
Thus, further research could be devoted to a closer examina-
tion of the export-income function for shorter periods of
time and these latter results compared to the income-
investment and income-money supply relationships. This
analysis, could also be extended to other countries:
developed and underdeveloped, and with different degrees of
dependence on foreign trade, and the results could again be
usefully compared.

As other developed countries, Canada is pursuing
policies encouraging the exports of fully manufactured
goods. This thesis, as suggested above, points out that
there are other goods (such as semi-manufactured goods)
whose production and export are very fruitful to Canadian
industrial development. Research could be thus pursued in
developing a more complete analysis of the relationship be-
tween raw materials, fully manufactured goods and partially
manufactured goods and income originating in manufactures.(7
In the long run such a model might prove to be of consider-
able importance in the shaping of this countryl!s foreign

trade policies.

(7) Actually this further analysis could be enlarged to
cover either certain particular industries or sets of
products.
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The first Appendix presents in graphical form some

of the relationships already examined statistically in

the previous Chapters.

A1l the values on the axes of Figures 1-9 are in

constant (1949 = 100) dollars. The values on the vert-

ical axes of Figure 10, on the other hand, are in current

dollars.

The symbols used in Figures 1-10 represent the

following variables:

GNP:
E:
E-1:
I:

I-1:

Q:
EQ:
EQ-1:
IQ:
NI:

Gross National Product
Exports of Goods and Services (unlagged)
Exports of Goods and Services (lagged one year)

Business Gross Fixed Capital Formation
(unlagged)

Business Gross Fixed Capital Formation
(lagged one year)

Gross Domestic Product of Manufactures

Exports of Manufactured Goods (unlagged)
Exports of Manufactured Goods (lagged one year)|
Investment in Manufacturing Industries

Net National Income.

It should be noted that Figures 1-5 are based on
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data given in Table 15. Figures 6-9 are based on data
shown in Table 18. Data for Figure 10 are from Tables 15
and 17.

The data cover the period 1920-1965 and exclude
the war years 1942—1946.(1)

(1) For Figure 10, however, the data cover the whole
period, 1920-1965.
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Figure 1

Gross National Product Expressed as a Function of Exports

of Goods and Services
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Figure 2

Gross National Product Expressed as a Function of Lagged

Exports of Goods and Services
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Figure 3
Gross National Product Expressed as a Function of Business

Gross Fixed Capital Formation
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Figure L
Gross National Product Expressed as a Function of Lagged

Business Gross Fixed Capital Formation

370.00

330.00
b

(X105 )
250.00 290.00

210.00

GNP

170.00
B

Ao
8
=] t t + + t + —
“Yo.00 120.00 200.00 ‘~280.0U 350.00 440.0u 520.00 600.00
a-1 (X10% |



114
Figure 5

Business Gross Fixed Capital Formation Expressed as a

Function of Exports of Goods and Services
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Figure 6
Gross Domestic Product of Manufactures Expressed as a

Function of Exports of Manufactured Goods
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Figure 7

Gross Domestic Product of Manufactures Expressed as a

Function of Lagged Exports of Manufactured Goods
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Figure 8
Gross Domestic Product of Manufactures Expressed as a

Function of Investment in Manufacturing Industries
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Figure 9
Investment in Manufacturing Industries Expressed as a

Function of Exports of Manufactured Goods
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This Appendix contains all of the data used for the
statistical analyses in the previous Chapters. The
Sources of Data and Method of Estimations are also in-

cluded.
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Table 14
VALUE ADDED BY MANUFACTURE, PERSONAL DISPOSABLE INCOME, AND POPULATION,
CANADA, 1920-1965

Value Added by Personal
Manufacture Disposable Income Population
Millions Millions Millions Millions
Year Current $ Constant $(1) Current $ Constant $ (in Thousands)
1920 1621 1589 L4143 4926 8,691
1921 1124 1,85 3151 L4185 8,865
1922 1103 1684 3279 4698 8,972
1923 1206 1794 3493 4990 9,087
1924 1075 1617 3322 4821 9,232
1925 1168 1725 3776 5441 9,385
1926 1305 2002 3961 5603 9,451
1927 1428 2270 4175 5981 9,637
1928 1598 2582 L4495 6385 9,835
1929 1755 2896 4540 6376 10,029
1930 1523 2677 4267 6061 10,208
1931 1252 2566 3552 5533 10,376
1932 956 2101 2951 5002 10,510
1933 920 2009 2721 4,807 10,633
1934 1089 2278 3070 5339 10,741
1935 1153 2427 3268 565, 10,845
1936 1290 2676 3452 5871 10,950
1937 1509 2880 3895 6438 11,045
1938 1498 2881 3953 64,28 11,152
1939 1531 2990 L4178 6827 11,267
1940 1942 3518 775 748l 11,381
1941 2608 4371 5555 8133 11,507
1942 3310 5330 6898 96.,8 11,654
1943 3816 5991 7344 9991 11,795
1944 4016 6198 8027 10803 11,946
1945 3564 5466 8311 11052 12,072
1946 3467 5003 8923 11469 12,292
1947 4292 5266 9584 11236 12,551
1948 4939 5113 11079 11481 12,823
1949 5330 5330 11849 11849 13,447
1950 5042 5612 12688 12283 13,712
1951 6941 5703 14794 12988 14,009
1952 s 61,28 16072 13737 14,459
1953 7993 6956 16904 14460 1h,845
1954 7902 7024 1698L 14332 15,287
1955 8753 7767 18329 15467 15,698
1956 9605 8266 20153 16697 16,081
1957 9882 8276 21107 16899 16,589
1958 9792 8187 22646 17678 17,048
1959 10221 8426 23948 18436 17,483
1960 10550 8676 25075 19112 17,870
1961 10857 8848 26011 19675 18,223
1962 11927 9542 28243 21093 18,570
1963 12764 10003 30018 22104 18,896
1964 13918 10814 31725 23006 19,235
1965 15029 1146 34990 24,886 19,785

(1) Note: All the constant dollar figures in these Tables refer to 1949 = 100.
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Table 15

GROSS NATIONAL PRODUCT, EXPORTS OF GOODS AND SERVICES, AND BUSINESS GROSS FIXED

CAPITAL FORMATION, IN CURRENT AND CONSTANT DOLLARS, CANADA, 1920-1965

GNP Exports of Business Gross Fixed
. Goods and Services Capital Formation
Millions Millions Millions Millions Millions Millions

Year Current $ Constant $ Current $§ Constant $ Current $§ Constant $
1920 5457 64,06 1565 1,20 860 1032
1921 L361 5825 1071 1,09 673 . 956
1922 L3214 6299 1151 1813 651 1067
1923 4556 6691 1310 2076 671 1035
1924 4556 6683 1353 2101 65l 1041
1925 L862 6970 1591 2270 682 1127
1926 5152 7576 1665 2459 702 1208
1927 5542 8259 1633 24,67 830 1449
1928 6046 9037 1788 2789 1007 1736
1929 6134 9061 1646 2625 1161 19,48
1830 5728 8679 1297 2283 926 1608
1931 4699 7567 972 2046 622 1143
1932 3827 6798 808 1892 319 609
1933 3510 6359 829 1910 234 462
1934 398 7127 1020 2156 298 580
1935 4315 7678 1145 2371 369 708
1936 L653 8022 1430 2849 458 866
1937 5257 8809 1593 2907 633 1112
1938 5278 8871 1361 2632 592 1050
1939 5636 9536 1457 2897 592 1053
1940 6743 10911 1776 3223 803 1343
1941 8328 124,86 2458 L4282 1085 1682
1942 10327 14816 3376 5507 1064 1567
1943 11088 15357 L 061, 6301 887 123
LOLL 11850 15927 L557 6614 900 1235
1945 11835 15552 L4156 6267 1031 1420
1946 11850 15251 3365 L31L 1388 1846
1947 13165 L5452 3748 4169 2085 2497
1948 15120 15734 L1L7 4293 2619 2757
1949 16343 16343 4089 4089 3032 3032
1950 18006 17465 LRIT 4108 3348 3167
1951 21170 18554 5311 L571 3959 3294
1952 23995 20029 5858 5098 L 51 3587
1953 25020 20798 5737 3328 4998 3926
1954 24,871 20188 5520 4951 4779 3722
1955 27132 22005 6072 5225 5210 397L
1956 30585 23820 6621 5555 6774 4891
1957 31773 23747 6625 5553 7335 5087
1958 32606 23940 6565 5640 6975 4738
1959 34915 25246 6855 5717 6891 4575
1960 36287 258L5 7153 5926 6692 L4345
1961 37471 26519 7734 6308 6635 L4272
1962 L0575 28275 8383 6632 6960 4369
1963 L3420 29742 9262 7242 7591 4646
1964 474,03 31771 10676 8162 9103 5377
1965 51996 33395 11367 8559 10424 5586
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Table 16
GROSS DOMESTIC PRODUCT, PERSONAL EXPENDITURE ON CONSUMER GOODS AND SERVICES, GOVERNMENT
EXPENDITURE ON GOODS AND SERVICES,DOMESTIC GROSS FIXED CAPITAL FORMATION(Z), IN CURRENT
AND CONSTANT DOLLARS, CANADA, 1920-1965

Gross Personal Expenditure Government Domestic Gross
Domestic Product on Consumer Expenditure on Fixed Capital
Goods and Services Goecds and Services Formation

Millions Millions Millions Millions Millions Millions Millions Millions
Current Constant Current Constant Current Constant Current Constant
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars

1920 5131 6025 3817 4539 519 618 1289 1325
1921 3905 5214 3048 4048 L15 561 986 1259
1922 4058 5415 3014 4318 411 607 919 1360
1923 4329 6357 3166 4523 L3 632 912 1297
1924 L4117 6037 3158 4583 L34 6Ll 853 1254
1925 4,680 6039 3362 L8L1L, 453 673 849 1300
1926 L90L 7212 3542 5010 488 792 837 1,61
1927 5183 7724 3893 5577 531 868 1083 1897
1928 5637 81,26 L31L 6128 560 508 1166 2068
1929 5686 8399 4,621 6490 6.0 1027 1213 2057
1930 5399 8180 4367 6203 721 1178 1003 1863
1931 4310 69.0 3773 5877 688 1160 527 834
1932 3,82 6185 3194 5414 581 1041 219 438
1933 3122 5656 2981, 5272 462 842 143 220
1934 3516 6990 3182 5534 503 916 330 585
1935 3836 6826 3338 5775 542 971 408 815
1936 4158 7169 3549 6036 Shly 961 386 631
1937 4707 7898 388L 64,20 619 1056 642 1178
1938 L8L6 81L5 3897 6337 666 1127 649 1324
1939 5122 8667 3981, 6510 683 1156 871, 1752
1940 60714 9828 4488 7034 1116 1794 1058 2001
1941 7L2L 11130 5103 7471 1635 2531 1173 1750
1942 9344 13406 5500 7692 3674 5189 1199 1903
1943 10041 13907 5808 7902 L177 571L 707 925
1944 10781 14491 62714 8LA4L 4978 6499 755 1031
1945 10804 14197 6969 9267 3656 L542 720 958
1946 10791 13888 8031 10323 1796 2294 1721 2382
1947 11857 13917 9090 10657 1541 1850 24,88 2942
1948 13699 14255 10085 10451 1797 1902 2732 2845
1949 1,885 14885 10923 10923 2127 2127 3081 3081
1950 16458 15963 12026 11642 2344 2242 3898 3728
1951 19126 16762 13460 11817 3271 2806 4,873 4150
1952 21344 17816 1,781 12633 4279 3516 4963 4077
1953 22206 18459 15592 13338 LL32 3517 5581 4516
1954 22213 18030 16175 13650 4461 3415 L6LY 3507
1955 24169 19729 17464 14738 4780 3550 5491 L374
1956 27189 21175 18833 15603 5386 3794 7858 58L6
1957 28298 ° 21149 19964 15984 5738 3832 7545 5223
1958 29045 21325 21035 16421 6161 3985 6540 4358
1959 31175 22542 22591 17392 6490 4155 7251 4883
1960 32336 23031 23540 17945 6769 4197 7102 4706
1961 33351 23603 24,66 18508 7236 4393 6665 4298
1962 36137 25173 25926 19351 7717 L549 7492 4839
1963 38697 26329 27487 20175 8075 4551 8126 5066
1961, 41702 27741 29666 21336 8654 4755 94,89 5618
1965 L5662 29331 32063 22616 9596 5040 11372 6437

2 tic Gross Fixed Capital Formation is defined as Business Gross Fixed Capital
%oiﬁagggisgius Value of Physgcal Change of Inventories ?as per National Accounts).
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Table 17

NET NATIONAL INCOME, PERSONAL INCOME, AND IMPORTS OF GOODS AND SERVICES,
IN CURRENT DOLLARS, CANADA, 1920-1965

Net Personal Imports of
National Income Income Goods -.and Services
Year Millions $ Millions $ Millions $
1920 1323 1,202 1924
1921 3288 3196 1270
1922 3702 3598 1153
1923 3645 3543 1341
1924 3466 3369 1223
1925 3940 3830 1339
1926 4129 LO1L 1538
1927 4356 L234 1643
1928 L7737 L554 1820
1929 4708 4608 1957
1930 4399 4338 1634
1931 3382 3615 1146
1932 2641 3015 904
1933 2368 2790 831
1934 2783 3134 952
1935 3099 3348 1020
1936 3367 3547 1186
1937 3887 4007 1413
1938 LOOL L0O68 1261
1939 4236 4290 1331
1940 5063 L91L 1627
1941 6305 5851 1967
1942 8098 7393 2275
1943 8802 8042 2858
LOLL 9583 8865 3539
1945 9665 9120 2910
1946 9551 9719 3002
1947 10361 10375 3699
1948 12003 11901 3696
1949 12905 12638 3912
1950 14161 13428 4631
1951 16588 15824 5828
1952 18654 17395 5694
1953 19294 18336 6180
1954 19032 18421 5952
1955 20683 19820 6770
1956 23166 21885 7987
1957 23860 23024 8025
1958 24,702 24440 7650
1959 26,82 26036 8359
1960 27433 27435 8396
1961 28250 28522 8716
1962 30653 30972 9257
1963 32869 32934 9804
1964 35437 35153 11109
1965 38819 38902 12503
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Table 18
GROSS DOMESTIC PRODUCT OF MANUFACTURES, TOTAL DOMESTIC EXPORTS, EXPORTS OF MANUFACTURED
GOODS(B), AND INVESTMENT IN MANUFACTURING INDUSTRIES, IN CURRENT AND CONSTANT DOLLARS,
CANADA, 1920-1965

Gross Domestic Total Exports of Investment in
Product of Domestic Manufactured Manufacturing
Manufactures Exports . _Goods Industries

Millions Millions Millions Millions Millions Millions Millions Millions
Current Constant Current Constant Current Consgtant Current Constant
Year Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars

1920 1091 1070 1268 1194 799 770 152 182
1921 705 932 800 1050 665 878 99 141
1922 765 1168 880 1381 411 663 92 151
1923 896 1334 1002 1583 515 837 141 217
1924 887 1334 1030 1594 592 940 136 216
1925 981 1449 1240 1766 592 88l 118 195
1926 1063 1571 1261 1854 701 1080 129 215
1927 1148 1591 1211 1851 676 1078 179 302
1928 1255 1770 1339 2115 651 1070 215 358
1929 1341 184 1152 1849 707 1163 225 343
1930 1246 1551 861, 1652 691 1326 163 278
1931 966 1331 588 1355 486 1034 95 170
1932 728 1164 490 1256 374 919 L7 85
1933 648 1253 529 1370 324 833 L2 78
1934 786 1481 649 1575 L5k 1132 50 93
1935 882 1587 725 1726 519 1279 67 123
1936 987 1750 938 2117 585 1370 83 150
1937 1170 2002 997 1928 681 1398 140 235
1938 1174 1844 837 1836 786 1720 115 19.,
1939 1260 1982 825 1892 687 1587 98 166
1940 1622 L5 1179 2441 918 1870 274 439
1941 2220 3203 1621 3229 1299 2522 430 637
1942 2889 3911 2364 LLll, 2064 3801 L6 629
1943 3198 4233 2971 5036 2453 4158 277 369
1944 3171 4318 3440 5260 2676 4130 211 282
1945 2960 3781 3218 4691 2360 3496 280 380
1946 2816 3467 2312 2991 1669 2182 337 L5
1947 3310 3793 R775 3129 2108 2350 528 26
1948 3909 3919 3075 3177 2240 2274 573 705
1949 4303 4070 2993 2993 2004 2002 536 536
1950 L7LL L342 3118 2975 2231 2129 502 L75
1951 5474 L717 3914 3286 2740 2283 793 666
1952 6150 4,892 4301 3648 2883 2390 973 792
1953 6L53 5246 4117 3596 2769 2355 969 770
1954 6291 5128 3881 348L 2790 2395 822 6L7
1955 6779 5629 4,282 3759 3104 2613 L7 730
1956 7605 6154 4790 4077 3240 2613 1394 1012
1957 7869 6142 4839 4132 3211 2579 1479 1026
1958 7653 6024 4826 4135 3092 2522 1095 743
1959 8286 6471 5022 422 3314 2668 1144 762
1960 8427 6561 5256 L2413 3611 2905 1201 785
1961 8501 6793 5755 4796 3759 3014 1085 702
1962 9320 7375 6178 L982 L079 3214 1269 777
1963 9866 7892 6798 5457 LL67 3498 1358 838
1964 10857 86214 8094, 6398 532 4105 1815 1087
1965 11723 9365 8523 6648 5720 4320 2230 1273

(3) Defined here as the sum of partially and fully manufactured goods exports.
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Table 19
VALUE OF FACTORY SHIPMENTS, TOTAL IMPORTS, IMPORTS OF MANUFACTURED GOODS, CONSTRUCTION,

AND MACHINERY AND EQUIPMENT IN MANUFACTURING INDUSTRIES, IN CURRENT DOLLARS,
CANADA, 1920-1965

Value of Imports of Construction in Machinery & Eqgpt

Factory Total Manufactured Manufacturing in Manufacturing

Shipments(h) Imports Goods Industries Industries
Year Millions $ Millions $ Millions $ Millions $ Millions $
1920 3706 1337 770 62 90
1921 214,89 799 930 37 62
1922 2376 762 531 37 55
1923 2663 903 575 59 90
1924 2570 808 639 55 81
1625 2817 890 576 L9 70
1926 3101 1001 671 56 7L
1927 3257 1077 767 87 92
1928 3582 1211 825 122 93
1929 3883 1287 975 131 oL
1930 3280 996 960 76 88
1931 2555 619 700 L1 5k
1932 1980 Li5 L33 19 28
1933 1954 397 288 18 2L
1934 2394 510 303 20 30
1935 2654 547 364 21 L6
1936 3002 628 397 38 L5
1937 3625 798 477 6L 76
1938 3338 665 577 L5 70
1939 3475 736 481 33 65
1940 L4529 1023 819 85 190
1941 6076 1274 1141 129 301
1942 7554 1505 1302 161 284
1943 8733 1686 1333 85 193
19LL 9074 1729 1340 61 150
1945 8250 1514 1157 76 204
1946 8036 1841 1324 132 205
1947 10081 2543 1928 185 343
1948 11875 2618 1882 181 392
1949 12480 2714 2024 157 379
1950 13817 3125 2274 135 367
1951 16392 L0055 2999 268 525
1952 16983 3916 3060 344 629
1953 17785 4248 3436 325 6Ll
1954 17554 3967 3175 288 535
1955 19514 4568 3699 345 602
1956 21637 55L7 L54L9 4,88 906
1957 22181 5473 44,68 520 959
1958 22163 5050 L146 398 697
1959 23312 5509 L574 374 770
1960 23280 5483 4505 355 846
1961 24243 5769 L771 279 806
1962 26713 6258 5874 346 886
1963 28943 6558 5380 355 1003
1964 31560 7,88 6227 LL5 1371
1965 34080 8633 7324 545 1685

(4) In the years preceding 1952 this quantity was called "Gross Value of Products"®.
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Table 20
EXPORTS OF RAW MATERIALS IN CURRENT AND CONSTANT DOLLARS, AND EX-
PORTS OF PARTIALLY MANUFACTURED GOODS AND FULLY MANUFACTURED GOODS
IN CURRENT DOLLARS, CANADA, 1920-1965

Exports of Exports of

Partially Fully
Rgipﬁzggrggls Manufactured Manufactured
Goods Goods
Millions Millions Millions Millions

Year Current $§ Constant $ Current $ Current
1920 LAl 393 185 614,
1921 524 678 194 L71
1922 329 485 107 304
1923 L16 618 151 364
1924 453 660 176 L16
1925 L77 618 161 430
1926 620 826 194 506
1927 578 805 185 490
1928 580 816 195 L59
1929 661 1003 200 507
1930 129 815 213 L78
1931 313 896 134 352
1932 226 645 110 263
1933 204 539 121 203
1934 211 182 211 2L
1935 238 533 233 285
1936 264 550 261 324
1937 380 6L6 296 38L
1938 285 629 355 430
1939 239 538 309 379
1940 261 563 337 581
1941 322 683 L27 872
1942 299 589 488 1577
1943 519 878 498 1955
194L 763 1142 488 2188
1945 858 1203 536 1824
1946 603 757 512 1197
1947 645 740 722 1,08
1948 812 869 818 1445
1949 971 971 731 1291
1950 873 831 977 1269
1951 1157 988 1260 1497
1952 1399 1247 1241 1661
1953 1328 1236 1189 1600
1954 1070 1070 1275 1536
1955 1155 1118 1515 1612
1956 1520 1474 1543 1727
1957 1578 1568 L1475 1786
1958 1699 1643 1318 1806
1959 1707 1608 1L5) 1861
1960 16414 154 1641 1971
1961 1996 1836 1630 2129
1962 2099 1800 1793 2286
1963 2331 1992 1952 2515
1964 2770 2341 2329 2995
1965 2803 2373 2566 3154
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Table 21

EXPORTS OF CRUDE MATERIALS, FABRICATED MATERIALS, AND END PRODUCTS, IN CURRENT AND

CONSTANT DOLLARS, CANADA, 1946-1965

Exports of Exports of Exports of
Crude Materials Fabricated Materials End Products
Millions Millions Millions Millions Millions Millions
Year Current $ Constant $ Current $§ Constant $ Current $§ Constant $
1946 613 770 1072 1381 581 793
1947 67L 77k 1485 1595 590 733
1948 859 920 1571 1560 613 665
1949 1004 1004 LLL7 L4L7 518 518
1950 928 88L 1731 1645 435 419
1951 1221 1044 2143 1761 518 LL6
1952 1463 1305 2219 1826 587 496
1953 1408 1311 2110 179 568 481
1954 1151 1151 2182 1886 516 435
1955 1262 1222 2519 2104 L65 399
1956 1637 1588 2598 2088 511 L15
1957 1685 1675 2551 2101 543 409
1958 1766 1708 2391 2011 634 478
1959 1805 1701 2694 2279 593 422
1960 1772 1664 2874 2438 610 431
1961 2132 1961 2916 2450 706 503
1962 2242 1923 3059 2526 878 615
1963 2490 2128 3265 2674 1043 727
1964 2959 2501 3714 2993 1421 978
1965 2995 2536 3924 3112 1604 1075
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Table 22

IMPORTS OF CRUDE MATERIALS, FABRICATED MATERIALS, AND END PRODUCTS
IN CURRENT DOLLARS, CANADA, 1946-1965

Imports of Imports of Imports of

Crude Fabricated End

Materials Materials Products
Year Millions $ Millions $ Millions $
1946 571 570 697
1947 691 822 1028
1948 827 839 953
1949 772 856 1086
1950 950 949 1226
1951 1129 1238 1638
1952 936 1151 1830
1953 895 1218 2135
1954, 8614 1132 1971
1955 961 1312 2295
1956 1118 1670 2759
1957 1115 1669 2689
1958 985 146 2601
1959 1029 1551 2928
1960 1061 1,95 2927
1961 1109 1557 3103
1962 1205 1662 3391
1963 1302 1820 3436
1964 1401 2051 4036
1965 1455 2325 4853
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UNIVERSITE DOTTAWA ECOLE DES GRADUES

SOURCES OF DATA AND METHOD OF ESTIMATION
This section describes the sources of data as well as
the method used in estimating several sets of figures in-

corporated in the previous tables.

TABLE 14 - VALUE ADDED BY MANUFACTURE, PERSONAL DISPOSABLE
INCOME, AND POPULATION, CANADA, 1920-1965.
Column (1): Data of Value Added by Manufacture, in current

dollars, for 1920-1959, are from: General Review of the

Manufacturing Industries of Canada, 1960, Dominion Bureau

of Statistics (henceforth DBS), 196L; data for 1960 and

1961 are special estimates based on Survey of Production,

1962, DBS, Ottawa, 1965. These estimates as well as the
two following sets of estimates are based on the assumption
that the change in classification in 1959 and in 1961 have
produced "constant? changes in the following years. Data

for 1962 and 1963 are based on Advance Statement, Summary

Statistics of Manufacturing Industries, 1963, DBS, Ottawa,

March 11, 1966; data for 1964 and 1965 are special esti-

mates based on Inventories, Shipments, and Orders in Manu-

facturing Industries, March 1966, DBS, Ottawa, 1966. These

latter figures are based on the additional assumption that
the ratio between Value Added by Manufactures and Value of

Factory Shipments can be taken as constant.
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Column (2): Data of Value Added by Manufacture for the
years 1920-1960, in constant dollars, were calculated by
deflating the current dollars values (column (1)) by the
wholesale price index, according to degree of manufacture,

in M.C. Urquhart, ed., Historical Statistics of Canada,

The MacMillan Co. of Canada Ltd., Toronto, 1965, p. 297.
Values for 1961-1965 were deflated using similar indexes

from the Canadian Statistical Review, DBS, Ottawa, issues

of the month of May for the years 1962, 1964, 1965 and 1966.
These indices were all changed to 1949 = 100, by simple

ratio operations.

Column (3): Data on Personal Disposable Income, in current
dollars, for 1920-1925 are special estimates based on Total
Net Domestic Income, p. 138 of M.C. Urquhart, ed., op. cit.
These estimates assume a constant ratio between Total Net
Domestic Income and Net National Income and Personal Dis-
posable Income for the years 1920-1926. The year 1926 has
provided the basis for calculating the ratio between these
variables. The data for 1926 as well as for the following

years to 1955 are from National Accounts, Income and

Expenditure,(l) 1926-1956, DBS, Ottawa, 1958; data for

1956-1958 are from National Accounts, 1959, DBS, Ottawa,

1960; data for 1959 and 1960 are from National Accounts,

1963, DBS, Ottawa, 1964; data for 1961-1965 are from

National Accounts, Fourth Quarter and Preliminary Annual,
(I) Here-after referred to as National Accounts.
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1965, DBS, Ottawa, 1966.

Column (4): Data of Personal Disposable Income, in con-
stant dollars, for the years 1920-1925, were calculated by
deflating the current dollar values by special indices.
These indices were taken from the working papers of 0.J.

Firestone, Canada's Economic Development, 1867-~1953, Bowes

and Bowes, London, 1958.(2) Values for 1926-1965 were de-
flated using the Implicit Price Index for M"Personal Ex-
penditures on Consumer Goods and Services"; for National

Accounts issues of 1926-1956, 1959, 1963 and 1965 were used

for these indices.

Column (5): Data of Population for 1920-1925 are from
0.J. Firestone, op. cit., p. 241; data for 1926-1965 are

from National Accounts issues: 1926-1956, 1959, 1963, 1965,

TABLE 15 -~ GROSS NATIONAL PRCDUCT, EXPORTS OF GOODS AND
SERVICES, AND BUSINESS GROSS FIXED ,CAPITAL FORMATION,
IN CURRENT AND CONSTANT DOLLARS, CANADA, 1920-1965.

Column (1): Data on Gross National Product in current

dollars, for 1920-1925 are special estimates based on the

(2) In Firestone's table the indices refer to the "Con-
sumer Expenditures on Goods and Services" price indices.
Again note that these indices were transformed from the
1935-1939 base year to the 1949 base year by simple ratio
calculations.
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working papers of Q.J. Firestone, op. cit.,(3) Data for

1926-1965 are from those issued of National Accounts al-

ready mentioned in Column (5) of Table 14.

Column (2): Data for Gross National Product in constant
dollars are equivalent to those of Gross National Expend-
iture. These values, for the years 1920-1925, were cal-
culated by deflating the current dollar values by adjusted
indices obtained from O.J. Firestone's working papers, 0p.
cit.; for the years 1926-1965 the data are from National
Accounts issues: 1926-1956, 1959, 1963, and 1965.(4)

Columns (3) and (5): Data of Exports of Goods and Services
and of Business Gross Fixed Capital Formation, in current
dollars, for 1920-1925 are again estimates based on the
working papers of O.J. Firestone. Data for 1926-1965 are

from those issues of National Accounts already mentioned

in Column (5) of Table 1h.

Columns (4) and (6): Data for these same variables, in

constant dollars, for 1920-1925 were obtained by deflating
the current dollar values by the appropriate price indices

as given in 0.J. Firestone's working papers. The remaining

(3) Here again the 1926 values as per National Accounts and
as showni in 0.J. Firestone's working papers were compared.
The ratio of these two values was then used to adjust the
1920-1925 quantities.

(4) It should be noted that data in constant (1949 = 100)
dollars are given in Table 6 of the 1926-1956 and 1959
issues of the National Accounts, and in Table 56 of the
1963 and 1965 issues of the National Accounts.
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data were from those issues of the National Accounts al-

ready mentioned in Column (2) of this Table.

TABLE 16 - GROSS DOMESTIC PRODUCT, PERSONAL EXPENDITURE ON
CONSUMER GOODS AND SERVICES, GOVERNMENT EXPENDITURE
ON GOODS AND SERVICES, DOMESTIC GROSS FIXED CAPITAL
FORMATION, IN CURRENT AND CONSTANT DOLLARS, CANADA,
1920-1965.

Column (1): Data ofi Gross Domestic Product, in current
dollars, are from sources already described in Column (3)

of Table 14

Column (2): Data of Gross Domestic Product, in constant
dollars for the years 1920-1925 were obtained by deflating
the current dollar values by the adjusted GNE indices con-
tained in O.J. Firestone's working papers; data for the
yvears 1926-1965 were calculated by deflating the current
dollar values by the GNE Implicit Price Indexes contained

in the National Accounts of the years 1926-1956, 1959,

1963, and 1965.

Columns (3), (5) and (7): Data for Personal Expenditure

on Consumer Goods and Services, Government Expenditure on
Goods and Services, Domestic Gross Fixed Capital Formation,
in current dollars, for 1920-1925 are from 0.J. Firestone's
working papers, op. cit.; data for 1926-1965 are from

National Accounts issues mentioned in Column (5), Table 14,
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Columns (L), (6) and (8): Data for these same variables,
in constant dollars, were obtained for the years 1920-1925
by adjusting to a 1949 base the values given in 0.J. Fire-
stone's working papers. Data for 1926-1965 were taken

from issues of the National Accounts for those years given

in Column (2) of Table 15.

TABLE 17 - NET NATIONAL INCOME, PERSONAL INCOME, IMPORTS
OF GOODS AND SERVICES, IN CURRENT DOLLARS, CANADA,
1920-1965.

Columns (1) and (2): Data of Net National Income and
Personal Income are from sources already described in

Column (3) of Table 14.

Column (3): Data of Imports of Goods and Services for the
years 1920-1925, are from 0.J. Firestone's working papers,

op. cit. Data for 1926-1965 are from National Accounts

issues mentioned in Column (5) of Table 1.

TABLE 18 - GROSS DOMESTIC PRODUCT OF MANUFACTURES, TOTAL
DOMESTIC EXPORTS, EXPORTS OF MANUFACTURED GOCDS, AND
INVESTMENT IN MANUFACTURING INDUSTRIES, IN CURRENT
AND CONSTANT DOLLARS, CANADA, 1920-1965.

Column (1): Data for Gross Domestic Product of Manu-
factures in current dollars, for the years 1920-1925 were
calculated by multiplying the constant dollar values as

given in Column (2), below by the wholesale price index
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for manufactured goods, given in p. 297 of M.C. Urquhart,
ed., op. cit., Data for the years 1926-1965 are from the
National Accounts, issues: 1926-1956, 1959, 1963, and 1965.

Column (2): Data for Gross Domestic Product of Manu-
factures, in constant dollars, for the years 1920-1962,
were obtained by multiplying the value of 4070(5) by the
yearly value of the ®Monthly Index of Manufacturing Pro-

duction, 1919-62" in Index of Industrial Production

(1949 = 100), March 1963, DBS, Ottawa, May, 1963, p. 27.

Data for the years 1963-1965 were obtained by multiplying
the same constant (i.e. 4070) by the yearly value of "Total

Manufacturing® Volume Index, in the Statistical Review

issues of May 1965 and May 1966.

Column (3): Data for Total Domestic Exports, in current

dollars for the years 1920-1960 are from Trade of Canada,

Volume I, Summary and Analytical Tables, Calendar Years,

1959-60, DBS, Ottawa, 1965, p. 28. Data for the years,
1961-1965, are from a set of sheets containing official,

but unpublished, Dominion Bureau of Statistics data.

(5) The constant 4070 was obtained by takiné 23.340% of
1%,885. Where 14,885 is the 1949 value of Gross Domestic
Product, and 23.340 is the weight assigned to the Manu-
facturing sector. (See for example, Indexes of Real
Domestic Product by Industry of Origin, 1935-61, DBS,
Ottawa, p. 67).
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Column (4): Data for Total Domestic Exports, in constant
dollars, for the years 1920-1960 were obtained by deflat-
ing the values of Column (3) above, by the export price
indices found in M.C. Urquhart, ed., op. cit., p. 301,
(i.e. these indices were adjusted for 1949 = 100). For
the years 1961-1965, the price indices used to deflate
were those from the DBS unpublished data mentioned above.

Also these indices had to be adjusted for 1949 = 100.

Column (5): Data for Exports of Manufactured Goods, in
current dollars for the years 1920-1960, were obtained by
adding together the values of exports of Partially Manu-
factured Goods and exports of Fully or Chiefly Manufactured

Goods, given in Trade of Canada, Volume I, Summary and

Analytical Tables, Calendar Years 1959-1960, p. 134. Data

for the years 1961-1965 are special estimates based on
data circulated by the Dominion Bureau of Statistics.
These latter figures were reached by subtracting from the
value of the Total of the Domestic Exports, 90 per cent of
(6)

the value of Crude Materials.

Column (6): Data for Exports of Manufactured goods, in

constant dollars, for the years 1920-1965 were obtained by

(6) As described in Chapter II of this thesis, Crude
Materials have replaced, in the new definition, Raw
Materials. The value of the former was assumed here to
be about 90% of the latter.
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deflating the values given in Column (5) above by a
special price index. This price index was calculated in
the following way.

For the years 1920-1960, a price index (adjusted for
1949 = 100) for exports of Agricultural and Animal Products,
and of Non-Ferrous Metals and Their Products was obtained
from M.C. Urquhart, ed., op. cit., p. 301. A "weight" was
assigned to these two indices in such a way that the re-
sulting index would approximate as much as possible the
Crude Materials Price Index (adjusted for 1949 = 100) for
the years 1946-1960, given by the unpublished DBS' data
mentioned in Column (3) above. This resulting index was
assumed to constitute the Raw Materials Price Index for the
years 1920-1945. For the years 1946-1965, the Raw Mater-
ials Price Index was assumed to equal the Crude Materials
Price Index given in the above mentioned DBS unpublished
paper.

In a verbal communication, it was suggested to this
author, by a Dominion Bureau of Statistics official to
assign a weight of 29.80 to Crude Materials exported and a
weight of 70.20 to the sum of Fabricated Materials plus End
Products exported (i.e. a weight of 51.13 to Fabricated
Materials and a weight of 19.07 to End Products).

Now, given: the price index for Raw Materials, the
price index for Total Domestic Exports (see Column (4)

above) and the weighing system, the price index for
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Manufactured Goods Exported was calculated.(7) (It should
be noted that the assumption was made that a weight of
29.80, i.e. about 90% of it, could approximate the weight

of Raw Materials Exported).

Column (7): Data for Investment in Manufacturing Indus-
tries, in current dollars, for the years 1920-1925 and

1926-1960, are from Estimates of Fixed Capital Flows and

Stocks, Manufacturing, Canada, 1926-1960, DBS, Ottawa, 1965,

pp. 102-103 and 178, respectively. Data for the years

1961-1965 are from Private and Public Investment in Canada,

Qutlook 1961, Department of Trade and Commerce, Ottawa,

1961, and subsequent issues of years 1962, 1963, 1964, 1965,

and 1966.

Column (8): Data for Investment in Manufaéturing in con-
stant dollars for the years 1920-1925, were obtained by
deflating the values in current dollars given in Column (5)
above, by the appropriate price index given in 0.J.
Firestone, op. cit., working papers, (this index was ad-

justed for 1949 = 100). Data for 1926-1965 were

(7) Remembering that Manufactured Goods Exported were de-
fined in Chapter II equal to Partially Manufactured Goods
Exported plus Fully Manufactured Goods Exported and
approximately equal to Fabricated Materials Exported plus
End Products Exported, then a price index for Manufactured
100-Pr - WrM: PRy
Wiy
Where Wpy and Ppy are the weight and the price index of Raw
MateriaE%, respectively; Pp is the.price index of Total
Domestic exports; and Wy is the weight of Manufactured
Goods Exported.

Exported iS(PM) =
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calculated by deflating the values in current dollars for
both the Construction item and the Machinery and Equipment
item, by the Implicit Price Indexes given in the National

Accounts of the years 1926-1956, 1959, 1963 and 1965.

TABLE 19 - VALUE OF FACTORY SHIPMENTS, TOTAL IMPORTS,
IMPORTS OF MANUFACTURED GOODS, CONSTRUCTION, AND
MACHINERY AND EQUIPMENT IN MANUFACTURING INDUSTRIES,
IN CURRENT DOLLARS, CANADA, 1920-1965.

Column (1): Data for Value of Factory Shipments for the

years 1920-1959 are from General Review of the Manufact-

uring Industries of Canada, 1960; data for the years 1960

and 1961 are from Canada, 1964, DBS, Ottawa, 1964, p. 220;

data for the years 1962 and 1963 are from the Advance

Statement, Summary Statistics of Manufacturing Industries,

1963; data for the years 1964 and 1965 are from Inventories,

Shipments, and Orders in Manufacturing Industries, March,

1966.

Column (2): Data on Total Imports are from the same

sources as Column (3) of Table 18.

Column (3): Data on Imports of Manufactured Goods are

from the same sources as Column (&) of Table 18.

Columns (4) and (5): Data for Construction in Manufact-

uring Industries and Machinery and Equipment in Manufact-

uring are from the same sources as Column (7) of Table 18.
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TABLE 20 - EXPORTS OF RAW MATERIALS IN CURRENT AND CON-
STANT DOLLARS, AND EXPORTS OF PARTIALLY MANUFACTURED
GOODS AND FULLY MANUFACTURED GOODS IN CURRENT
DOLLARS, CANADA, 1920-1965,

Column (1): Data for Exports of Raw Materials, in current

dollars for the years 1920-1960 are from Trade of Canada,

Volume I, Summary and Analytical Tables, Calendar Years

1959-1960, p. 134. Data for the years 1961-1965 were cal-
culated by taking 90% of the values of Exports of Crude
Materials, given by the unpublished DBS data mentioned

above.

Column (2): Data for Exports of Raw Materials in constant
dollars for the years 1920-1965 were obtained by deflating
the values contained in Column (1) above by the Raw Mater-
ials Exported price indices described in Column (6) of

Table 18.

Column (3): Data for Exports of Partially Manufactured

Goods for the years 1920-1960 are from Trade of Canada,

Volume I, Summary and Analytical Tables, Calendar Years,

1959-1960, p. 134. Data for the years 1961-1965 were ob-
tained by subtracting the sum of the values of Exports of
Raw Materials plus Exports of Fully Manufactured Goods

from Total Domestic Exports.
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Column (4): Data for Exports of Fully Manufactured Goods
for the years 1920-1960 are from Trade of Canada, Volume I,

Summary and Analytical Tables, Calendar Years 1959-1960,

p. 134. Data for the years 1961-1965 were calculated in
the following way: the ratios of Fully Manufactured Goods
Exported to the total of Manufactured Goods Exported were
found for the years 1950-1960. The average of these values
was then asgumed to remain constant for the following five
years (i.e. 1961-1965) and to represent the percentage
amount of Fully Manufactured Goods Exported out of the

total amount of Manufactured Goods Exported.

TABLE 21 - EXPORTS OF CRUDE MATERIALS, FABRICATED
MATERIALS, AND END PRODUCTS, IN CURRENT AND
CONSTANT DOLLARS, CANADA, 1946-1965

Columns (1), (3) and (5): Data for Exports of Crude
Materials, Fabricated Materials and End Products, in cur-
rent dollars, for the years 1946-1965, are from the un-

published DBS data mentioned above.

Columns (2), (4) and (6): Data for Exports of Crude
Materials, Fabricated Materials, and End Products, in con-
stand dollars, for the years 1946-1965, were obtained by
deflating the respective values contained in Columns (1),
(3) and (5) above by the appropriate indices (adjusted for

1949 = 100) given in the DBS unpublished data.
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TABLE 22 - IMPORTS OF CRUDE MATERTIALS, FABRICATED
MATERIALS, AND END PRODUCTS, IN CURRENT DOLLARS,
CANADA, 1946-1965.

Columns (1), (2) and (3): Data for Imports of Crude Mat-
erials, Fabricated Materials and End Products, for the
years 1946-1965, are from the same source as Columns (1),

(3) and (5) of Table 21.
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APPENDIX IIT

STATISTTCAL DEFINITIONS AND METHODS

Regression analysis is a technique of data analysis
used to obtain the best fit of a set of observations of
independent and dependent variables to an equation repres-
enting these variables. In essence, this statistical
method proceeds by evaluating the constants in the analyt-
ical expression chosen to represent the data in a manner
which makes the unexplained variance of the dependent var-
iable a minimum. The equation developed in this fashion
is generally of the form:

Y =a, + bixy + boxy ...... + bpx,

where Y is the dependent variable; and %7, Xp, ... X,

are the independent variables. Regression analysis can

also be used to fit some types of non-linear equations.
Data for regression analysis consists of sets of

observations of the dependent and independent variables.

In the case of Jjust two independent variables, there would

be N sets of values of y, x; and xp, one set for each of

the N observations. The final equation would be of the

form:

Yp = a

where Yp = predicted Y value.

o T byxy *+ byx,
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The values of ay, by and by are to be determined such
that the sum of squares of the deviations of measured Y
values from predicted Y values will be a minimum.

This sum of squares is:

It will be a minimum when:

%— (Yp—Y)2=O
(6]

R
\—;I (Yp -Y

l
o

Carrying out the indicated differentiations the following

is obtained:

Na, + bigx; + by5x, -5y = 0 ‘

2 g _

aO£x2 + blixlxz + b22X22 —-é&éy =0
There are now three equations with three unknowns (ay, by
and b2) which may be solved by a number of techniques once
the sums of the variables £xj,&£x, and &y), the sums of
squares (é&%, ﬁx% andéiyz), and the sums of cross products
(éxlxz,é X717, éxzy) have been accumulated for all N ob-

servations.

In several Tables presented in Chapter IV, statistical
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tests have been set out to accompany the equations. These
tests are designed to better understand and appraise the
goodness with which the economic hypothesis has matched up
with the quantitative observation of the economic
variables.(l)

l. t-Statistic. This statistic is formed by divid-

ing an estimated parameter, b, by its unbiased standard
deviation from sampling, ng). The "t® values are placed
in brackets underneath the numerical estimates of the para-
meter to which they apply.(z) The purpose of the t-
statistic and its distribution is to test the hypothesis
that the parameter is not significantly different from

zero. 1t is consequently a statistical test of the

economic hypothesis that the associated variable does

(1) This section is based on T.M. Brown, Canadian Economic
Growth, Queent's Printer, Ottawa, 1965, pp. 257-259.

(2) It should be noted that in some tables shown in
Chapter IV, the S(b) values rather than the t values have
been placed underneath the parameters. The reason for us-
ing both these statistics (i.e. S(b) and t) as well as for
using both the Von Neumann ratio and the Durbin-Watson
ratio, is because calculations have been made in different
Computing Centres. - Each Centre has supplied its own, al-
ready prepared, regression program.

Note additionally, that in order to distinguish be-
tween the S(b) values and the t values, the latter have a
T in front of the brackets.
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exert a significant causal influence on the variable being

explained by the equation.(B)

2. The Standard Error of Estimate - E. This

statistic measures the size (dispersion) of the random
component of the average value of the variable being ex-~

plained, Y, say.

3. The Coefficient of Correlation - R. This

statistic estimates the standard deviation of the system-
atic component of the variable being explained, y, to the
standard deviation of Y. In this thesis, also the Coef-

ficient of Determination, R2, has been used.(h)

2
L. Von Neumann Ratio - —gﬁ-. This is the ratio of

the mean square successive differences of errors, ug, to

(3) In this thesis the ®degrees of freedom" (i.e. number of
observations less number of parameters in equation) are
generally above 30. For 30 d.f., at the .05 level of
significance (two-tailed test), t = 2.04.

If |t| > 2.04, then the hypothesis that the parameter
b dis not significantly different from zero is rejected.
In using this rule there exists the possibility of making
a Type I error, i.e. rejecting a hypothesis when it is
true, 5 per cent of the time it is used.

(L) In examining the problems of regression and correl-
ation the following distinction should be made.
"Regression® involves the estimation of one variable (the
dependent variable) given one or more related variables
(the independent variables). ®Correlation"™ involves the
degree of relationship between variables which seeks to
determine how well a linear or other equation describes
or explains the relationship between variables.
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the variance of the errors. This statistic tests for
randomness in the time sequence of the errors, that is for
lack of serial correlation or autocorrelation. The econ~
omic hypothesis is that the equation estimated with the
data available, contains all of the causal variables which
account for the systematic variation in Y. Hence after
these variables have exerted all of their systematic in-
fluence on Yy, what is left over, ug, should be purely
random. Should ug, on the contrary display a systematic
time pattern, rather than a random one, then the hypothesis
that this equation represents the true or best explanation
of Y, is rejected. It is the function of the Von Neumann
ratio to test the hypothesis that uy has a random time
pattern.

The Durbin-Watson ratio which has also been used in
this thesis is given by -—; X iﬁi;l , Wwhere n is sample

S
size.(5)

(5) The Durbin-Watson ratio can be thus transformed into

the Von Neumann ratio by multiplying it by n/n—l. The test-

ing of significance is as follows: for samples of size

T = 41, for example, the hypothesis of lack of positive

serial correlatlon (which would be the case for trends or

cycl s in ug) can be accepted at the .05 significance level
?2/82'771 54. This is a one- tailed test. (Values of

the Von Neumann ratios can be found in Table 10 of

T. Yamane, Statistics, An Introductory Analysis, Harper and

Row, New York, 196L4).
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