95937—1

LIBR-00891

CANADA

STUDIES
of the

ROYAL COMMISSION ON TAXATION

Number 24
THE SOURCES OF ECONOMIC GROWTH

An Empirical Analysis of
the Cenadian Experience

by

Thomas A. Wilson
Institute for Policy Analysis
University of Toronto
Toronto

and

N. Harvey Lithwick
Department of Economics
Carleton University
Ottawa



(© Crown Copyrights reserved

Available by mail from the Queen’s Printer, Ottawa,
and at the following Canadian Government bookshops:

HALIFAX
1735 Barrington Street

MONTREAL
Aterna-Vie Building, 1182 St. Catherine St. West

OTTAWA
Daly Building, Corner Mackenzie and Rideau

TORONTO
221 Yonge Street

WINNIPEG
Mall Center Bldg., 499 Portage Avenue

VANCOUVER
657 Granville Street

or through your bookseller

Price $2.50 Catalogue No. Z1-1962/1-1/24
Price subject to change without notice

ROGER DUHAMEL, F.R.S.C.
Queen’s Printer and Controller of Stationery
Ottawa, Canada
1968



This is one of a series of studies that have
been prepared for the Royal Commission on
Taxation. Although these studies are published
under the auspices of the Commission, this does
not necessarily imply that the Commission agrees
with the views expressed.

iii

95937—11



PREFACE

This study is an attempt to evaluate the effect of various economic
policies on Canada's economic growth. The first chapter is devoted to

clarifying the meaning of growth, and to Justifying public concern with it.

Thereafter we turn to the more technical issue of investigating how
the Canadian economy has grown in the past. Once the proximate determinants,
or sources of this growth are evaluated, the analysis then focuses on the

responsiveness of these sources to economic policies.

This sequence of analysis facilitates the examination of the growth
impact of a variety of individual policies, together with particular combina-
tions of these policies. One interesting use of the mechanism involves
projections into the future based on various assumed general policies

indicating alternative growth paths open to the Canadian economy.

The policies that most concern us here include primarily monetary,
fiscal and tax structure changes, but the framework has wider applicability.
Our concern with general economic policies rather than the specific policies
recommended by the Royal Commission on Taxation is due to the tentativeness
of a number of proposals at the time the research underlying the present
study was undertaken. The framework is sufficiently flexible, however, to
encompass a preliminary evaluation of the implication of the Commission's

recommendations.
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CHAPTER I: THE GOAL OF ECONOMIC GROWTH

A. THE CANADIAN PERSPECTIVE

The last half century has witnessed a growing awareness on the part
of most Canadians of the tremendous impact economic events can exert on
their individual and collective well-being. The social as well as economic
consequences of massive unemployment or the rapid erosion of purchasing
power through inflation are now recognized to be so serious as to require
active government intervention to prevent the extreme fluctuations generated

by the economic system in the past.

No less dramatic are the consequences of sustained economic growth.
Steady economic advance has tripled our standard of living within two
generations. Through economic growth a primarily agricultural nation has
developed into a complex industrial and urban society. Economic growth
has eliminated the mass poverty of our grandparents' era, and can provide
us with the means of totally eliminating poverty inh our own time. With the
fear of economic instability receding as our determination and capacity
to control it grows, there has been increasing interest in this process of

economic growth.

The current concern of public authorities with the problem of growth
in this country is a relatively recent development. In the White Paper on
Employment of 1945, ;/ which charted the course of postwar economic policy,
economic growth received scant attention. Although growth was mentioned on
occasion in official pronouncements, it is fair to say that, prior to the
appointment of the Royal Commission on Canada's Economic Prospects in 1955,
the Cansdian Government had not developed a set of policies to promote econo-

mic growth, nor was it particularly concerned with the issue. Even the terms

1



of reference of that Commission g/ revealed a passive attitude toward growth;
it was instructed to report on Canada's future prospects and examine their
consequences rather than investigate ways to improve the prospects. In sharp
contrast, the terms of reference of the Royal Commission on Taxation call

specifically for it to examine the effects of taxation upon economic growth. é/

What accounts for this change of emphasis? The new interest in economic
growth in Canada must be viewed as part of a growing North American concern
about the issue. This growing concern had two roots. First, the rate of
growth of output in North America definitely slowed down after 1957. This
slower growth was accompanied by rising unemployment, and led to two kinds of
policy recommendations. Some argued that only "rapid growth" could restore
full employment, and we therefore needed to foster economic growth. Others
interpreted the rising unemployment, and particularly the high unemployment in
the cyclical peak year of 1960, as an indication of growing structural problems

requiring specific remedies.

Second, other countries had achieved substantially higher growth rates
than Canada or the United States throughout the 1950's, which increased our
dissatisfaction with our own performance. More important, with the increasing
share of world trade captured by the rapidly growing countries of Western
Europe and Japan, the United States balance-of-payments position deteriorated,
leading to fears that the competitive position of North America would be in-

creasingly eroded unless positive action were taken.

We shall stress later our view that economic growth ought to be a
government policy objective. However, we do not believe that the events
described above can be corrected through growth policy. In fact, many of the
prescriptions put forward for increasing the growth rate and the analyses upon

which they are based are erroneous. An examination of these various positions



provides us with an excellent introduction to our own approach to growth.

It is obvious that, while an under-employed economy is returning to
full employment, output must grow faster than normal while the unemployment
is being reduced. To call this temporary process increased growth is to
create confusion with respect to the comparisons of different periods (the
late 1930's was a period of rapid growth in these terms), and may lead to
mistaken policy conclusions, in the sense that special growth policies may

be emphasized when they are not in fact required.

The way to eliminate excessive unemployment is to adopt policies to
achieve full employment, not policies to increase the growth rate per se. In
such a situation, what is needed is an expansion of aggregate demand without
much concern for the composition of demand. By way of contrast, policies to
increase the growth rate must focus upon changing the composition of demand
in favour of investment and other future-oriented activities capable of either

augmenting the supply of factors of production or their productivity.

Let us now turn briefly to the view that the increase in unemployment
and worsened competitive position indicated the existence of a structural
problem requiring remedies on the supply side of growth. In Chapter 7 of its
Report, the Royal Commission on Taxation weighed the evidence bearing on the
structural unemployment argument. The evidence is so overwhelming that they
felt confident in rejecting the argument that increased structural problems

led to the higher unemployment rates after 1957. The achievement of full

employment in the past year confirms this view.

As for the erosion of our international competitive position, the de-~
cline in Canada's and North America's share in world trade can be viewed

as a logical consequence of the recovery of the European nations and the



resumption of their full participation in an expanding world trade. The
links between economic growth and increased competitiveness are tenuous
in any case. The international competitive position of a country depends
mainly upon the level of its prices and costs in relation to those of

its competitors. Canada and other countries have achieved rapid economic
growth accompanied by rising, falling, or stable price levels, depending
largely upon the pressure of aggregate demand upon supply. It cannot be
concluded, therefore, that an increase in growth will necessarily lead tc

either an improved or a worsened international competitive position. &/

Before we proceed to the discussion of the growth objectives, it
will be worth while to lay out our over-all conceptual view of the problem
of economic growth, and to spell cut the interrelationships between growth
and stebility. We view economic growth as an underlying, continuing pro-
cess which, while subject to change over time, is not subject to erratic
fluctuations. This naturally leads us to measure growth by the growth of
the potential output of the economy, or its capacity to produce goods and
services when all resources are fully employed. As Table II-5 following makes
clear, for many periods the growth of actual output may differ significantly
from growth as we have defined it, depending largely upon whether unemploy-

ment is rising or falling.

The problems of stability and growth are, however, interdependent.
As we shall illustrate below, the level of potential output depends in part
on the extent to which resources were utilized in the past. It follows that
stabilization policy can make an important contribution to economic growth,

even when that policy is not particularly growth-oriented. Furthermore,

this contribution to economic growth is costless in the sense that present

consumption or leisure or other goals need not be sacrificed in order to



achieve the increased growth. Finally, policies to increase the growth
rate once full employment is achieved must influence the demand as well as
the supply side of growth. An attempt to increase potential output without
stimulating demand to increase realized output at the same time not only
will create involuntary unemployment, but also may lead to a reduced rate

of growth of that potential itself.

B. THE MEASUREMENT OF ECONOMIC GROWTH

1. The Three Growth Paths

As the goal of economic growth has come more and more into the fore-
front of public and private discussion on economic objectives, there has
appeared simultaneously increasing confusion as to the appropriate concept
of growth. To avoid this confusion, we propose to distinguish three basic

types of growth in our subsequent analysis.

The first such concept may be referred to as actual growth, which is
merely the record of past aggregate economic performance. This measure
suffers from the serious weakness that observations at any point in time
are particularly sensitive to the level of unemployment and to the phase
of the business cycle. The actual growth rate derived between any two periods
can as a result give a very distorted picture. For instance, if we examine
the period 1933-57, we obtain an average annual growth rate of constant
(1949) dollar GNP of 5.55%. If we choose a slightly different period,
1929-61, the rate is reduced by more than one third to 3.35% per year. The
former growth rate is exaggerated because the initial year was particularly
depressed while the terminal year was one of full capacity utilization of
the factors of production. In contrast, the latter growth rate is from an

initial peak to a terminal trough, biasing the rate downwards.



The second concept of growth, potential growth, overcomes this prob-
lem by adjusting each year's level of actual output for these departures
from full capacity utilization. By calculating what output would be if the
nation's resources were fully employed in that year, we in fact are measur-

ing the growth of the economy's capacity to produce over time.

Finally, it is useful to consider a third concept of growth, the main-
tained full-employment growth path. This differs from potential growth in
that the adjustment for unemployed resources in the potential growth concept
fails to account for the effect of this year's unemployment on next year's
supply of resources. For example, if a large component of the nation's
capital equipment stood idle in a particular year, firms would tend not to
add to their equipment, and capital would accumulate at a slower rate in
the subsequent year, reducing thereby the level of potential output relative
to what it would have been if capital accumulation had not been retarded.
The potential measure thus treats bygones as bygones—the current losses in
potential output as a result of the failure to use the full productive
capacity of the economy in the past are, in effect, written off. The
maintained full-employment growth path, in contrast, seeks to measure what
the growth path would be if the system had not had any departures from full
capacity utilization from the outset of the period. j/ This final growth
path will therefore be above the potential path realized in an economy
which experiences periodic recessions. The latter will in turn be higher
than the path of actual output during recessions and depressions, and below
it during the war and immediate postwar years when the economy was operat-

ing under strong inflationary pressures.



2. The Interaction Between the Growth Paths

a) The Relation of Actual to Potential Growth

A traditional approach to these problems of variations in the degree
of realization of potential has been to separate the analysis of fluctuations

from the explanation of trends. Since the General Theory, a key role in the

theory of fluctuations has been assigned to variations in aggregate demand.
With a few exceptions, aggregate demand has not been assigned as important
a role in theoretical analysis of economic growth. Most frequently growth

has been treated as an essentially supply determined process. é/

This partitioning is clearly valid only if the economy tends to fluctu-
ate about its supply determined trend, or if stabilization policy is success-
ful in ironing out major fluctuations—that is, if fiscal and monetary policies
are used to supplement the weak automatic corrective mechanisms of changes in

interest rates and price levels.

If neither condition holds, long-run growth will not be independent of
the fluctuations that the economy experiences. Capital formation depends in
part upon profit rates and the level of utilization of existing capacity. Pro-

longed periods of slack demand will retard the growth of this important input.

The growth of the labour supply is also hampered by slack demand con-
ditions. Union and political pressures for shorter workweeks will intensify,
and marginal workers will drop out of the labour force when unemployment is
high. Furthermore, in an open economy, emigration will be encouraged and
immigration discouraged by the slack demand. Some of these losses can be
regained quickly when demand recovers, others can be recaptured more slowly,

still others can never be recouped.

The process of technical advance itself is likely to be slowed under

conditions of slack demand. The introduction of some cost-reducing process



innovations will be delayed. I/ The introduction of new products will
depend on the size of expected markets for these products; under boom con-
ditions these expectations will be buoyant; if demand is stagnant, the
introduction of new products will be a riskier undertaking. §/ In addition,
trade union resistance to labour-saving innovations will be great when

labour is already extensively unemployed.

Finally, many processes of market adjustment will work less effec-
tively under slack demand conditions. For example, the inter-industry and
inter-regional mobility of resources will be lessened. As we shall demon-
strate, shifts of resources between industries have been an important source

of growth in the past.

These considerations, taken in conjunction with the observed fluctua-
tions experienced by the Canadian economy over the past forty years, lead us
to reject the traditional approach. Instead, we view the growth process
as the outcome of the interaction between the growth of aggregate demand and
the growth of aggregate supply. We therefore give some attention to the
role played by fluctuations in demand in retarding growth in the past, as well
as estimating the growth improvement that could be achieved through a more

successful stabilization policy in the future.

This does not mean that we adopt the view that potential growth is
largely demsnd-determined. While an increase in demand will raise the growth
of potential GNP, it will provide a much greater stimulus to aggregate
demsnd—via the multiplier-accelerator process. Hence a continued rise in
demsnd can stimulate a high rate of growth of actual output only until excess
capacity is exhausted. At that point, if inflation is to be avoided, the
economy must content itself with the more modest gains from the effect of

aggregate demand upon the growth of potential output.



To confuse the strong effect of demand on the growth of actual output
under conditions of excess capacity with the modest effect of demand on the
growth of potential output would be a more serious error than to ignore the

impact of demand on potential output altogether.

The recognition that aggregate demand has an important effect on
potential growth forces us to adopt a Keynesian view of savings and
investment. Realized domestic savings and investment will typically
be determined by the real investment decisions of firms. Only when the
economy is at full employment (which occurred in well under half of
the peacetime years covered by our analysis) is the national savings
rate an important constraint on realized savings and investment. Even
this constraint may derive more from the objectives of maintaining price
stability and avoiding large balance-of-trade deficits than from the

way the economy operates at full employment.

This means that a program aimed at enhancing growth through stimulating
capital formation must give at least as much weight to the propensity to in-
vest as to the propensity to save. Stimulating the latter without increasing
the former would cause recessions, which in turn would frustrate the achieve-

ment of a higher growth rate.

This is important to keep in mind because an easy way of stimulating
the savings rate is readily available—a general tax increase designed to
raise the full-employment surplus. .However, such a policy is a means to extra
growth rather than to stagnation only if other policies—such as monetary
policy—can be used to stimulate the propensity to invest. If monetary policy
is either ineffective or constrained by balance-of-payments requirements, this
tight fiscal policy, easy monetary policy road to increased economic growth

will not be open. 9/
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This points up the potential importance for the rate of economic growth
of revisions in the tax structure and exchange-rate adjustiients. The former
may provide more direct means of stimulating the propensity to invest at full
employment. The latter is a means both for increasing the national savings
rate, and for providing an additional degree of policy freedom, thereby

freeing monetary policy for the purposes of stimulating investment.

This Keynesian view of growth also has implications for increases in
potential growth arising from an increased supply of labour or an increase
in the pace of technical advance. Both present problems as well as
opportunities. Unless aggregate demand grows at a sufficiently rapid rate,
technical improvements will generate unemployment rather than more growth,

and entrants to the labour force will also enter the pool of unemployed.

These problems are well illustrated by the 1956-63 period. Whereas the
growth of both the capital stock and labour force were higher than their
historical rates, thereby presenting the opportunity for a continuation of
the rapid postwar expansion, aggregate demand grew at a rate insufficient
to maintain full utilization of these resources. As a result, this period
was one of extraordinarily bad actual growth performance in the light of the
potentials that were open to us.

b) The Relation of Potential to Maintained
Full-Employment Growth

The loss due to failure to maintain full employment may not be soon or
easily recouped. Overcoming the retardation of the rate of capital formation
during a prolonged recession requires years of steady full-employment growth.
The retardation of the growth of the labour supply similarly takes time to
recoup, and that portion due to retardation of net immigration may never be

regained.
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To illustrate this effect, in Chapter VI we calculate what the
potential growth rate would have been in the past under conditions of
continuous full employment, and contrast this with the growth of potential
output actually achieved. The substantial difference revealed by these
calculations points up the danger of adopting the neo-classical approach
to economic growth. We also present projections of the growth of potential
GNP under alternative policy assumptions. These projections indicate
that the potential growth gain from maintenance of full employment in
the future will probably outweigh whatever effects the tax reforms and
the adoption of explicit supply-oriented policies are likely to achieve.
While this result obviously depends on the assumptions we have made , We
have leaned on the conservative side in evaluating the role of demand,
since (a) technical change is projected exogenously, and (b) no allowance
for inter-sectoral shifts within the private non-farm economy is made.

As we have argued above, there is reason to believe that both of these
factors will contribute more to growth under buoyant rather than stagnant

demand conditions.

3. National and Domestic Concepts of Output

There are two concepts of gross output for the nation as a whole. l(y
Gross domestic product (GIP) measures the output produced by factors
resident in Canada; gross national product (GNP) measures the output of
factors of production owned by Canadian residents. The main difference
is that GIP includes the interest and dividends paid to non-residents R
and excludes dividends paid to Canadians by companies abroad; whereas

GNP includes the latter but excludes the former.



Bach concept has its uses. For example, GDP is the better measure
for studies of the relationship between output, labour and capital input,
and technology, because the productivity of a specific capital good is
unlikely to be affected by the place of residence of its owner. Conse-
quently, we use GDP within the private non-farm sector in estimating the
aggregate production function (presented in the next chapter). However,
from a public policy standpoint, the growth goal ought to be formulated in
terms of GNP, which measures the income accruing to Canadian residents and
therefore is & measure of the potential consumption available to Canadians.
A policy which, other things being equal, raised the growth of GIP and lowered

the growth of GNP is clearly not in the general interest of Canadians.

In most cases, however, policies which enhance the growth of GDP will
also enhance the growth of GNP. For example, an increased rate of foreign
investment will likely increase the growth rate of both measures. The growth
of GDP will reflect the full incremental effect on output of the additional
capital; the growth of GNP will be raised only by the proportion of that

increment that is not remitted abroad.

There are, however, policies which expand the growth of GNP while not
affecting the growth of GDP. If the gross investment rate of Canada is held
constant, but the proportion financed abroad reduced, the growth of GNP will

be increased while the growth of GDP will remain the same.

A capsule summary of the effects of different illustrative policies

is as follows:

i Policies that stimulate investment without affecting the relative
importance of foreign savings in the financing of that investment

will raise the growth rate of both measures.
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2. Policies that stimulate foreign investment when that investment repre-
sents a net addition to total investment will raise both growth rates »

but will raise the GDP growth rate by more than the GNP growth rate.

Do Policies that replace foreign savings with national savings, while
holding investment constant, will stimulate the growth of GNP
without affecting the growth of GDP. An example of such a set of
policies would be a devaluation of the exchange rate coupled with
a tax increase to raise the national savings rate.

L. Population Growth and the
Growth of Per Capita GNP

Throughout this paper we shall focus upon the growth of total potential
gross national product. This does not imply an indifference to the division
of the growth between population growth and the growth of per capita GNP.
Rather it reflects our belief that the two components of growth are not in
conflict and may even be complementary in a geographically large but under-

populated country. 11/

The available evidence for the postwar period suggests that the product-
ivity of immigrants has been somewhat higher on the average than that of the
native born. In conjunction with the higher labour force participation rate
of immigrants, this indicates that per capita GNP has been increased as a

result of immigration since World War II.

Furthermore, the more rapid growth of markets and the more rapid growth
of the labour supply will serve to encourage productive investment and to
draw in foreign capital. To the extent that economies of scale remain to be
reaped in some industries, the rate of growth of total factor productivity

will be increased by this process.
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Finally, in the long run, a larger population may permit economies
in the use of public goods. However, this long-run advantage must be
evaluated against the necessity to allccate more output to public invest-

ment in the shorter run.

We do not argue that there is no limit to the rate at which Canada
could absorb new immigrants. Aside from the social problems involved, the
marginal economic costs of absorbing large numbers of workers and of pro-
viding necessary social capital will likely increase as the rate of
imnigration rises. Furthermore, the influx of foreign capital that may
be required to equip adequately the army of immigrants may be regarded

as undesirable in itself.

These considerations will place an upper limit on the rate of immi-
gration that is desirable in terms of economic objectives. Below that
limit, per capita income growth and population growth will be complementary.
If the rate of immigration at full employment is constrained below that
limit by government policy, any retardation in immigration that accompanies
a period of slack demand will dampen per capita as well as total potential

growth.

C. GROWTH AS A GOAL OF ECONOMIC POLICY

1) In Defense of the Goal

Having defined what we mean by growth, we turn now to a consideration
of growth as an economic objective. There is a body of opinion that argues
that the growth achieved by an economy reflects the wishes of its members,
and that tampering with policy to alter the rate of growth is a distortion

of these preferences.
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This view presumes that the markets in the economy are operating so
as to assure the attainment of the optimal growth path from society's point
of view. It appears to us that such a presumption is unwarranted. For
example, there is no reason to believe that the level of investment, deter-

mined in the absence of government policies, will be optimal. 12/

In general, in the Canadian economy the operation of markets rather
than the planning of governments determines the allocation of investment.
To be sure, governments intervene in a number of ways and, as will be
demonstrated later, the tax system has important effects upon the allocation
achieved through the market. But by and large, investment decisions remain

largely decentralized decisions.

As a point of departure, it is worth examining whether the operation
of markets to co-ordinate the decentralized decisions of private firms and
individuals will achieve or come close to achieving the optimal allocation

of savings.

Under competitive market conditions, marginal private rates of return
will be equated for investments of similar risk. Private rates of return
will be higher, the riskier is the investment, due to a premium demanded by

investors who seek to avert risk.

Even under these idealized conditions, market allocation will not be
optimal since external benefits—which are likely to be important for
investment which discovers or embodies new technology or for large lumpy
investment projects which have significant effects on related industries—
do not enter private calculations of profit and loss. Similarly external
costs are also ignored. Even where external effects (whether positive

or negative) are absent, marginal rates of return are not equated because

95937—3
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of the premium required for riskier investments. The risk premium appro-
priste for the individual firm is not appropriate for society as a whole
because of the implicit pooling of risks. The appropriate social risk

premium will therefore be much less than the private risk premium.

In this idealized world, then, merket allocation will depart from
the optimum. In addition, there are certain aspects of existing commodity
and capital markets which further distort the allocation of cepital away

from the optimum. These are as follows:

1. The widespread existence of oligopoly in Cenadian industry. Where

the discipline of competitive markets is weak, investment may be
restricted below optimal levels. In a situation in which market
power both exists and is exploited, the marginal private rate of
return will be below the social rate, since the firm will take into

account any reduction in profits on its intra-marginal investments.

2., Capital market imperfections. Lenders' risk rises as the debt/equity

ratio of the firm increases, and the terms on which credit is avail-
able become necessarily more stringent as the firm increases its
borrowing. The amount of funds to which the firm will have access
at a given rate of interest is therefore limited. Beyond that point,
the marginal cost of borrowed funds will rise, and certain types of

credit may not be available at all.

The availability of equity capital is also restricted. Issue costs
and tax disadvantages preclude extensive use of new equity issues; as a
result firms will resort to these issues only rarely when the rate of return
on investment is unusually high.

The terms on which credit is available will therefore vary with the
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demand for credit by the firm, and the marginal rate of return to firms in
tight credit situations must necessarily be higher than the marginal rates

of return to firms in easy credit situationms.

The existing capital markets have a number of additional discrimina-
tory features which further distort the allocation of investment. Since
financial institutions generally have high risk aversion, the terms on which
credit is available—-if it is available at all—to new, small and other
riskier enterprises is likely to be stringent. Furthermore » the market
attaches liquidity premia to securities which are readily merketable. This
will also tend to favour the large and well-established firms. These dis-
criminatory features of the capital market are mitigated to some extent when
firms use internal rather than external sources of funds. In fact, internal
sources—capital consumption allowances and retentions from profits—have
provided the bulk of investment funds in the postwar period. However, the
use of internal funds itself poses serious allocation problems. Investment
should be determined on the basis of marginal rates of return, not on the
basis of past or present profits. Even in diversified firms , many invest-
ment projects will lie outside the view of even the most far-sighted manager.
New firms and firms in growth industries must resort to external sources of
finance—that is, they must turn to the capital markets. But there, as we
have argued above, they will be unlikely to have access to sufficient funds

at competitive rates.

The presumption that other private markets will achieve optimal
resource use may be questioned as well. Consider first the labour markets
vhere the exploitation of market power on both sides of the market could
result in an inefficient and hence suboptimal allocation of the labour

force between industries end occupations. In addition, the social barriers

95937—33
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to labour force mobility which result from discrimination distort this

allocation further.

As for the use of resources to attain the optimal level of technical
advance, there is reason to believe that private markets work least ef-
ficiently here. The externalities involved in education will lead to
private underinvestment in this area. The same holds for private invest-
ment in research and development, where the high privete risks of innovation

lead to even greater relative underinvestment.

Since private markets do not achieve optimal resource use, there is
a case for government policies to improve allocation. To this, we might
add the point that most government policies adopted for other purposes do

affect the growth rate.

We have stressed that stabilization policy affects the rate of growth.
Other policies are in potential conflict with growth. For example, attempts
to achieve regional economic balance might reduce the growth performance of
the economy as a whole. Similarly, the vague, but no doubt effective, con-
straints on the level of immigration have led to a suboptimal inflow of

immigrants and hence & slower rate of growth.

To refuse to recognize that growth is a legitimate economic policy
objective is to discount both these significant side effects of government
policy and the inadequate allocation of resources to future oriented
activities achieved by private markets. Once both of these factors are
taken into account, there is no reason to omit growth from the spectrum of

economic goals.
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This does not mean that the government should necessarily select a
target rate of economic growth much above the present rate of growth of
potential GNP, There are costless ways of raising the growth rate by
maintaining full utilization of labour and capital and by adopting a tax
structure designed to improve the allocation of capital. To go beyond
these involves explicit costs, such as reducing current public and private
consumption, reducing leisure, weakening the income redistributive effects
of the taex system, or increasing the use of foreign-owned capital. Whether
additional growth is desirable depends on the relative evaluation of the
social benefits of the additional growth against the social costs in terms

of these other objectives.

2) The Impact of Taxes on Market Efficiency

Since we are primarily concerned with taxation, it is useful to
examine the impact of the present tax structure on the allocation of
resources. As far as tax policy is concerned, the fact that private
markets do not achieve an optimmum sllocation of savings is an argument

against neutrality.

While a case can be made for a non-neutral tax structure on these
grounds, it does not follow, of course, that any non-neutral tax structure
will improve the allocation of capital. A non-neutral tax structure may

worsen rather than correct the allocation achieved by markets,

The present tax structure introduces a number of distortions which
do not compensate for market distortions. In some cases the tex distortions
worsen market distortions already present; in other cases they represent
new distortions which further reduce the efficiency with which savings are

utilized in investment.



There is no need to review every detail of the existing tax structure

which affects the allocation of capital. Instead, we shall enumerate the

more important features. These are as follows:

1.

The inadequate allowance for the deduction of losses. This is a

particularly serious distortion, as it lowers the expected after-tax
rate of return on risky investments, which already suffer discrimina-

tion in the capital markets.

The dual rate on the corporate tax. This raises the after-tax marginal

rate of return to small firms, and is an intra-marginal subsidy to
larger firms. The first bracket rate may partly correct for the un-
availability of funds to small businesses; however, it does not dis-
criminate between small firms with pressing investment needs and small
firms without. It is therefore an inefficient way of compensating for

any capital market discrmination against small firms.

The separate corporate tax itself. The subjection of corporate source

income to tax rates higher than those imposed on non-corporate source
income will reduce investment in industries where corporate forms of
organization predominate relative to investment in industries dominated

by individual proprietorships and partnerships.

The absence of a tax on capital gains. In part, but only in part,

this feature compensates for the existence of a separate corporate

tax. However, the combination of the present corporate tax with no
tax on capital gains on shares distorts investment in favour of acti-
vities which generate income in the form of capital gains relative to
activities which generate income in the form of dividends. The absence

of a tax on gains from the sale of other assets—particularly real
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estate—also stimulates a shift of capital funds toward certain

activities.

e Various special industry privileges. A number of industries—mining,

petroleum extraction and refining, certain financial institutions—
are favoured under the present tax laws. This favourable treatment
stimulates investment in these industries. Capital will shift into
these activities until the marginal after-tax rate of return is the
same in these industries as in industries of comparable risk. When
this occurs, the before-tax marginal rates of return will, of course,

diverge.

These features of the tax structure will reduce the rate of growth
achievable with a given volume of savings by encouraging an inefficient
allocation of the savings between alternative investment uses. Other
features of the tax system may reduce the rate of growth by lowering the
volume of savings. The corporate income tax may reduce corporate savings
and deter investment; high rates of tax on higher income individuals will
bear upon personal savings. Heavy reliance upon income taxes, rather than
expenditure taxes, increases the tax burden upon savings relative to con-
sumption. In addition, high marginal rates of income taxation may encourage
emigration of professional and technical workers, and may encourage some

substitution of leisure for work. 13/

Unlike the features of the existing tax structure enumerated above,
the burden of taxation upon savings and effort is inherent in a system which
relies heavily upon a progressive income tax. This means that the attempt
to achieve income redistribution may involve some reduction in savings rates

and hence in the rate of economic growth. Under these circumstances, it may
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be rational for the government to adopt other policies to further economic
growth—for example, by pursuing a more restrictive fiscal policy combined

with a more expansionary monetary policy.

The next chapter focuses upon the measurement of the relative contri-
bution to economic growth made by the growth in the supply of labour,
technical changes, and capital formation, including an analysis of the
effects of the movements of resources between broad sectors of the economy
and a comparison with the United States economy. Chapters III to V ex-
amine the determinants of each of these three factors in turn. Chapter VI
assesses the impact of aggregate demand upon the growth of potential GNP,
Projections of the future growth of potential GNP under three sets of
assumptions are presented in order to illustrate the effects of alterna-
tive policies upon growth. Chapter VII examines the effect of taxation
upon economic growth. Finally, Chapter VIII provides an overview of the
study as a whole and a comparison with earlier studies of the Canadian

economy,
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CHAPTER II: THE SOURCES OF ECONOMIC GROWTH

A. THE CONCEPT OF POTENTIAL OUTPUT

We have argued above that economic growth is best measured by the
growth of potential GNP. Closing any gap between actual output and poten-
tial output is clearly the job of stabilization policy, and is best not
confused with the problem of raising the growth of potential itself, al-
though, as we have argued above and shall demonstrate below, the existence

of a gap will affect the future growth of potential output.

Potential output is not the maximum output which the economy is
capable of producing. Like the individual firm, the economy as a whole
can produce, and has produced, for short periods at a rate higher than
could be sustained over longer periods. The individual firm can operate
at more than 100% of its capacity by incurring sharply increasing unit
costs. Similarly, the economy as a whole can operate beyond its "capacity"
or potential through the use of overtime work, by drawing in marginal mem-
bers of the labour force, and by insufficient provision for the maintenance
of equipment. If this happens there will be inflationary increases in
costs. Levels of output near the technological maximum have only occurred
during the war and immediate postwar periods when the economy was operating

under forced draft conditions.

Potential output is the level of output achievable with full employ-
ment of labour, ;/ given the existing capital stock and the state of tech-
nology, after any short-run adjustments have been worked out. Hence the
specification of potential output requires the specification of a target

unemployment rate. As the Royal Commission on Taxation selected a target
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rate of 3.5%, we have constructed estimates of potential GNP which corres-
pond to the achievement of that unemployment rate. g/ It is worth emphasizing
that as potential output is determined by existing resources and technology,
it is therefore not independent of the extent to which potential output has
been rezlized in the past. Potential output indicates what is achievable
without excessive demand inflation in the year under consideration, not what
might have been achievable had the past record of the growth of demand and
supply been different. The estimates of potential GNP which we shall discuss

and use are therefore based on the assumption that "bygones are bygones".

In the remainder of this section, we shall briefly discuss the measure-
ment of potential output. Later in this study we shall examine the extent
to which changes in fiscal, monetary and tax structure policies can influence
the rate of growth of potential GNP. We shall both examine the past record
and project pobential GNP for future years under alternative policy assump-

tions.

B. MEASUREMENT OF POTENTIAL GNP

At the level of the individual firm (and industry) the maximum least
cost level of output is conceptually unambiguous, though it may be difficult
to measure. At the level of the whole economy, the concept of potential
output is not unambiguous, since different levels of GNP are achievable
with the same levels of input of labour, capital and other resources. Since
the productivity of labour (in terms of real GNP) differs among industries,
the distribution of the final output must also be specified before potential
GNP can be measured. Such a detailed specification is not feasible within
our limitations of time and resources. Even if satisfactory specifications
were possible, the measurement of potential output would require adequete

production functions relating output to input.
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A more sggregative approach is feasible if either of the following

assumptions may be made:

(a) the distribution of output has not and will not change significantly;
or
(b) the marginal productivity of the inputs would not differ very much

in different sectors.

Tt is clear that neither of these conditions is met for the Canadian
economy as a whole. However, we believe that they are approximately met
for the private non-farm non-residential (PNF) sector of the economy.
Government employment has been growing and is expected to continue growing
faster than total employment; the reverse is true for agricultural employ-
ment. Average productivity of labour is relatively high in government, but
relatively low in agriculture. Residential rents depend largely on the
stock of residential capital, with a relatively minor contribution from
labour. Consequently, a substantial improvement in the measurement of
potential GNP will be achieved if we separate these three sectors from the

rest of the economy. 2/

Whether further disaggregation of the PNF sector would yield improved
estimates is doubtful. Both inter-sectoral movements and relative produc-
tivity differentials have shown less variability within the private non-farm

sector than between it and the other two sectors. ﬁ/

The disaggregation we have adopted has a cost; the relative importance
of each of the four types of output must be specified in order to measure
the aggregate potential output level. We shall treat output in government
and agriculture and real residential rents as exogenous. This means that

the level of these three outputs at full employment in any year is set equal
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to the actual level achieved in that year. Employment in agriculture and

government is treated in the same way.

Is this procedure valid? While these outputs are not wholly inde-
pendent of the rate of utilization in the economy as a whole, they are largely
determined by other factors. For government, policies adopted for reasons
other than economic stabilization are most important in determining the level
of gross domestic product originating in government (although stabilization
policies may be important for expenditures and taxation). Tn agriculture,
the importance of export markets, the low income elasticity of demand for
many products, and the pervasive influence of the weather, all tend to in-
sulate the level of agriculture output from the general level of business
activity, especially during the same year. Residential rents, being largely
a function of the existing housing stock, are not significantly affected by

changes in the general level of activity over short periods.

Since the level of government, agricultural and residential ocutput is
predetermined, the critical problem is the measurement of potential output
in the private non-farm non-residential sector. There are a variety of ways
of measuring potential output. _5[ We have chosen to use the production
function technique. In any period, the level of output will depend upon
the amount used of the various inputs or factors of production. The produc-
tion function describes this relationship. Over time, output is a function
of: (a) the levels of the inputs, (b) shifts in the production function,

and (c) interactions between (a) and (b).

Ideally, all inputs should be specified. Such a specification would

include various types of labour, of fixed capital, and of natural resources.
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As a simplification, we shall assume that output ix a function of two broad
factors of production—labour and capital. Since neither of these factors
is homogeneous, changes in the distribution of the specific inputs within
each broad group will influence the level and growth of output, as will
changes in the use of natural resources, such as land, timber and minerals.
These effects will show up as shifts in our production function; a more
detailed production function would, of course, taeke them into account

directly.

We assume that the production function is of the classic Cobb-Douglas

form., This production function has the following properties:

(a) There are constant returns to scale.

(b) The elasticity of substitution between capital and labour is unity.

In addition, we assume that shifts in the production function, which may
be conveniently called "technical change", are neutral in their effect—
that is, the marginal products of capital and labour are increesed by the
same relative smount; and that technical change is disembodied—that is,
the shifts occur regardless of the rate of change in the two inputs. This
means, for example, that a technological improvement does not require a new

machine or a newly trained worker in order to be implemented.

We have tested each of these assumptions to determine whether they
are quantitatively invalid, and have not found any statistical evidence to

reject them. These tests are discussed in Section C below.

Potential output depends on the gross capital stock, full employment
labour input, and technical change (which is represented by an exponential
trend). Actual output will differ from potential output because of cyclical

fluctuations and the effects of other omitted varisbles. In order to
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estimate the coefficients of the production function from data on actual
output, a cyclical variable must be introduced. §{ The cyclical variable
used is the ratio of actual to potential labour input, which depends on
the unemployment rate and the ratio of actual to normal average weekiy

hours worked.

The details of the estimating procedures need not be described here
(see Appendix A). The production function used in the estimation of the
potential output series for the private non-farm non-residential sector is

as follows:

LnQ = -0.5233 + .0197T + .315LnK + ,685LnLp + 1.712)1;:13 +E 71/
S/

(R? = .980)

where:

output

time

gross capital stock

potential labour input

actual labour input

random variable-relative portion of output unexplained
by variables in the equation

symbol for natural logarithm, and

E whb&mno

standard errors are in parentheses. The coefficients
for capital end labour are based on estimated relative
income shares, and are therefore constrained in the
regression analysis.

This production function can be used in various ways to derive estimates
of potential output. The method we have used is the trend method which is
based on the assumption that technical change is a smooth exponential function
of time and that the E variable represents the residual cyclical and other
short-run random influences. In this method, the following relationship is
used to estimate potential output:

InP = -0.5233 + ,0197T + .315LnK + ,685LnLp

where P is potential output.
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From these estimates total potential GNP estimates may be obtained by
adding in the output of the agricultural, government and residential sectors,
and making adjustments to convert the estimates from a domestic factor cost

basis to a national market price basis. _8_/

The potential GNP series so derived is presented in Table II-1, to-
gether with actual GNP and the percentage gap between actual and potential.

Actual and potential GNP are plotted in Chart II-1.

C. TESTS OF HYPOTHESES UNDERLYING THE
ESTIMATION OF POTENTIAL GNP

1. Constant Returns to Scale

The strong collinearity among the three long-run varia.bles—lp, K, and T—
leads to highly unstable and unreasonable estimates 1f a completely uncon-
strained regression function is fitted, as the result obtained in the following

equation indicates:

InQ = 8.T409 + .0361T + 14246 1, (La)
(.0072) (0.16) Lp

+ ,6188 LnK - .7256 LnLp
(0.19) (0.65) DIR .993

The negative coefficient on the Lp variable is clearly unacceptable,

and the time trend and capital coefficients appear to be unreasonably large.

A different approach to the economies of scale question is therefore
tried. The relative importance of the capital and labour coefficient is
constrained by the relative income shares. The coefficient on the welghted
sum of the labour and capital variables then indicates whether economies or

diseconomies of scale are important.
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1936
1957
1938
1939
1940
1941
1942
1943
19hk
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
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TABLE II-1

ACTUAL GNP POTENTTIAL GNP AND THE GAP

Potential GNP Actual GNP

(Millions of Constant 1949 Dollars)

7,806
8,470
8,920
8,591
9,249
9,826
10,258
10,062
10,42k
10,603
10,559
10,887
11,464
12,003
12,288 %
12,579 %
12,877*
13,182 *
13,49l *
13,814 *
1h,14) *
14,479
15,054
15,640
16,579
17,772
19,591
20,279
20,440
21,951
23,521
24, 46l
25,90k
26,935
28,314
29,157
30,436
31,94k

7,576
8,270
9,037
9,061
8,679
7,567
6,798
6,359
7,127
7,678
8,022
8,820
8,871
9,536
10,911
12,486
14,816
15,357
15,927
15,552
15,251
15,446
15,735
16,343
17,471
18,547
20,027
20,794
20,186
21,920
23,811
24,117
2k, 397
25,242
25,849
26,515
28,275
29,583

GAP

-230
-200
117
k70
=570
'2:259
‘3,h60
-3,703
'3’297
'2:925
‘2:537
-2,067
'2:595
-2,k67
=1,37T*
=93 %
1,939 *
2,175 %
2,433 %
1,738 %
1,110 %
967
681
T03
892
T75
436
515
-254
_31

290
347
-1,507
‘1:693
'2:h65
-2,642
-2,161
-2,361

GAP as % of
Potential GNP~

-2.95
-2.36
1.31
5.47
-6.16
-22.99
-33.73
-36.80
-31.63
-27.59
-24,03
-18.99
-22.62
-20.55
-11.21 *
-0.Th *
15.06 *
16.05 *
18.03% *
12.58 *
T.85%
6.68
k.52
4. 49
5.38
4,36
2.2%
2.54
-1l.2k
-0.1%4
1.23
-1.42
-5.82
-60 29
-8.71
-9.06
-7.10
-T.39

* Potential for 1940-1946 obtained by logerithmic interpretation
between 1939 and 1947 values.
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Chart Il-1
ACTUAL GNP AND POTENTIAL GNP, 1926-63
40— Billions of Constant 1949 Dollars

Ratio Scale
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The results of fitting such an equation are as follows:

InQ = 1,4519+0.0244T +1,6613 Lnla
(0.o041) (0.11) Ip

+ 0.7807 (0.685 LnLp +0.315 LnK) B = 0.

(0.19) W = 0.9

As the coefficient on the weighted sum of the capital and lsbour inputs
is not significantly different from unity, our assumption of constant re-

turns to scale will therefore be maintained.

However, in view of the strong collinearity between the weighted
sum of the inputs and the time trend (the simple correlation between the
two variables is .96) , this equation does not provide a powerful test for
competing hypotheses. Indeed, by the usual statistical procedures , 8
range of parameters from .40, indicating severe diseconomies of scale, to
1.16, indicating fairly substantial economies of scale , cannot be rejected

on the basis of these data.

This question is not particularly serious for our purposes. Neither
the estimated potential growth rate nor the estimated equilibrium growth
rate (which is discussed in Section H below) would be affected much by

moderate economies or diseconomies of scale. 9/

2. Unit Elasticity of Substitution and
Neutral Technical Progress

Chart II-2 is a scatter diagram of the logarithm of the relative
income shares of capital and labour plotted against the logarithm of the
capital/labour ratio. The years of the great depression and World War II
are omitted in order to reduce the impact of cyclicel fluctuations. No

significant slope or pattern is revealed in this chart.
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This result indicates that the data are consistent with the twin
hypotheses of neutral technical progress and unit elasticity of substitu-
tion, provided that changes in factors payments reflect changes in their
marginal products. Of course, alternative hypotheses involving combina-
tions of non-neutral technical changes and departures from unit elaesticity

of substitution cannot be rejected either.

3. Technical Change is Disembodied

The age of the capital stock, the age of capital equipment, and
the rate of change of the capital stock are introduced as additional ex-
plenatory variables in the production function; none of the variebles is

statistically significant.

We therefore make no attempt to adjust the capital stock to take into
account the embodiment of new technology. 10/ The embodiment hypothesis
has a great deal of intuitive appeal, and specific illustrations of embodi-
ment abound. However, investment in new capital goods which are required
to implement major innovations will have very high rates of return. Con-
sequently, the introduction and diffusion of major technological improve-
ments is unlikely to be delayed unless the rate of gross investment is

very low.

The introduction and diffusion of more modest technological improve-
ments which require embodiment in new capital goods is more likely to be
delayed, but in such instances the embodiment effect will also be less

important.

The results we obtain suggest that the historical variations in gross

investment rates have not been large enough to affect noticeably the rate
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of adoption of important new techniques. Any reduction in the rate of
adoption of more modest improvements evidently has not had an effect strong
enough to be detected in this highly aggregative analysis.

L4, Contribution of Capital is measured by
its Relative Share in Income

In order to test this hypothesis, a Cobb-Douglas production function
with constant returns to scale, but without the restriction on the capital
coefficient, is estimated. The results obtained are as follows:

In Q = -.4726 + ,0196T + 1.87 In(X2) + .212 IN(X ).
i (.0019) (.108) P (L) TP (B2 = .98)

The estimated capital coefficient differs significantly from zero (on a

one-tailed test) but does not differ significantly from the coefficient of
0.315 based on the relative shares. We shall therefore maintain the hypo-
thesis that the relative contributions of the growth of capital and labour

to growth are measured by their relative income shares.

D. RELATIVE CONTRIBUTIONS OF DIFFERENT
FACTORS TO GROWTH

The model used in the estimation of the potential output series des-
cribed above permits the estimation of the relative importance of the various
determinants of the growth of actual and potential output. First, we
examine the relative importance of labour input, capital input, and technical
change as determinants of the growth of potential output in the PNF sector.
Second, we develop simllar estimates for the economy as a whole, meking use
of such date as is available for the other three sectors. Finally, we dis-
cuss the influence of the changes in the inter-sectoral composition of

labour and capital that occurred.
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The analysis in this section focuses on the whole period 1926 to
1963. 11/ In Section F below the importance of the different determinants
of growth will be examined for the sub-periods, 1926-37, 1937-48, 1948-56

and 1956-63,

The production function
InP = InA + ,315 LnK +.685 LnIP

implies the following growth equation:

.é. = _A_ + 4§ i(. + 68 I:P
Tk 315 xt- > 1P

where i ’ S and _I:_P;_ represent respectively technical change and the growth
A K LP

rates of capital and labour. This means that the growth of output is the
sum of the rate of technical change and the growth of the inputs weighted by
their marginal contributions to output. We can then compute the relative
importance of technical change, capital and labour by dividing the contri-

butions of each by the growth rate of potential output.

Table II-2 represents the results of this computation for the period
1926-63, together with the growth rates of actual and potential outputs.
For this period, the growth of potential output was somewhat higher than
the growth of actual output because of under-utilization in the terminal
year. The over-all growth rate of potential private output was over 4% per
annum; 46% of this growth was due to the growth of technical change; the
growth of labour input accounted for about 31%, and the growth of capital

input for about 23%,

While potential private non-farm output grew at 4,2% per annum, total
potential GNP grew at only 3.8% per annum. The faster growth of the PNF
sector reflected the fact that this sector benefited from the migration of

labour out of agriculture, which will be analyzed below.



TABLE II-2

RELATIVE IMPORTANCE OF DIFFERENT SOURCES OF
ECONOMIC GROWTH: PNF SECTOR 1926-63

Potential

Labour Capital Technical Potential

Supply Stock Change Output
Growth Rate 1.909 3.035 1.971 4, 235
Point Contribution
to Growth Rate 1.308 0.956 1.971 L 235
Percentage of Growth
Accounted for 30.9 22.6 46.5 100.0

Only very crude estimates of the capital stocks are available for the
other three sectors. Nevertheless, we thought it worth while to examine
the relative importance of the three sources of growth for the economy as
a whole., The results, tabulaeted in Table II-3 (4), show a somewhat different
picture from the analysis of the PNF sector above. Technical change
is much more, and capital formation slightly more important, while the labour
force growth is much less important as determinants of the growth of output

for the economy as a whole, according to these aggregate estimates.

However, the aggregate estimates will be affected by changes in the
inter-sectoral distribution of resources. These changes have a dual effect
on total factor productivity. The outmovement of labour from agriculture
tended to raise total output, since output per employee was higher in the
non-agricultural sectors. However, the movement of labour also tended to
reduce average hours worked, since the workweek in agriculture was longer

than in industry.
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In Table II-3(B) the growth of total output is reduced and the growth
of labour input raised to take into account these effects of inter-sectoral
shifts. When examined in the absence of the distorting effects of inter-
sectoral labour and capital movements, the contribution of the three sources
of growth for the economy as a whole is brought more closely in line with

the estimates of the PNF sector.

Finally, a third approach involves the allocation of growth in each of
the four sectors to the three sources. Government imputed rents and resi-
dential rents are allocated wholly to capital, and the remainder of govern-
ment output to labour. PNF output and agricultural output are divided in
accordance with the point contributions of labour and capital based cn the
relative shares of income in each of the sectors. The residuals in these

sectors are then allocated to technical change.

The estimated percentage contribution of each of the three sources to
aggregate growth are presented in Table II-3(C) , together with the estimated
point contributions to the aggregate growth rate implicit in these percentage
distributions. As is clear, the estimated contribution of technical change

is somewhat lower when this procedure is used.

In this approach, the estimated aggregate rate of technical change is
a weighted average of the rates of technical change in the sectors » the
weights depending on the relative importance of the sector at the outset
and its rate of growth. In contrast, in the technique previously described,
the divergent rates of growth of the individual sectors are not taken into
account., Since the government sector, which had a zero rate of technical change
(as & result of the way government output is measured) , grew faster than the
economy as a whole, the estimate of aggregate technical change obtained by

the third technique is thereby reduced.
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TABLE II-3
REIATIVE IMPORTANCE OF DIFFERENT SOURCES OF GROWTH: TOTAL ECONOMY
1926-63
Labour Capital Technical Potential Potential
Supply Stock Change GDP GNP
A. Aggregate Estimates
Growth Rate 0.889 2.91k 2.135 3.685 3.808
Point Contribution to
Growth Rate (of GDP) 0.599 0.951 2.135 3.685
Percentage of Growth
Accounted for 16.3 25.8 57.9 100.0
B. Aggregate Estimates Corrected
for Inter-Sectoral Shifts
Growth Rate 1.077T 2.914
Point Contribution to
Growth Rate 0.725 0.951 1.897 3.57>
Percentage of Growth
Accounted for 20.3 26.6 53.1 100.0
Contribution of Inter-
Sectoral Shifts -0.126 —_— 0.238 0.112
C. Aggregate Estimates Derived
from Sectoral Estimates
PNF Sector:
Percentage of Growth
Rate Accounted for 30.9 22.6 46.5 100.0
Allocation of Change
in Output (¢$M)¥ 5,852 4,276 8,817 18,946
Agriculture:
Growth Rate -2.378 2.706 0.814
Point Contribution to
Growth Rate -1.87k 0.57k 2,114 0.81k
Percentage of Growth
Rate Accounted for -230.2 T0.5 259.7 100.0
Allocation of Change
in Output ($M)¥ -1,409 431 1,589 612
Government :
Allocation of Change
in Output ($M)* 1,055 127 1,182
Residential:
Allocation of Change in Output ($M)* 950 950
Total Economy :
Allocation of Change ($M)*
in Output 5,498 5,784 10,406 21,688
Percentage of Output
Change Accounted for 25.4 26.7 48.0 100.0
Implicit Point Contributions
to Growth Rate 0.934 0.983 1.768 3.685

* ($M) means in Millions of Dollars.
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E. INTER-SECTORAL SHIFTS OF RESOURCES

In the light of the differences in the growth rates observed between
the PNF sector and the economy as a whole for both output and input, it will
be instructive to examine the importance of inter-sectoral shifts of re-

sources in more detail.

A well known feature of economic growth in developed countries is the
relative decline of the agricultural sector. Rapid productivity advance in
agriculture, combined with the slower growth in the demand for the output
of the sector, has led to a movement of labour from rural to urban areas
of the country. We have developed two sets of estimates of the effect of
the change in the composition of resources among these sectors. In the first
approach, the growth of aggregate output per man is partitioned into between-

sector and within-sector combinations according to the following formmla:

0
s@ =L EHE e ) el &

where {. represents productivity, & represents the change over the period,

superscripts 1 and O represent the end and the beginning of the period res-

pectively, % represents average productivity in the i'® sector and %

the average relative share of total employment in the ith sector. ]_2/

The results of applying this method are presented in Table II-L(A).
According to these estimates, 10% of the growth of output per man was due
to inter-sectoral shifts. This would amount to 7% of the total change in

output between 1926 and 1963.

It is clear that estimates obtained by this procedure are somewhat

weak conceptually, since they assume that the marginal product of a worker



TABIE II-4

ALTERNATIVE ESTIMATES OF THE EFFECT OF
INTER-SECTORAL SHIFTS

A. Contribution to Change in Total
Output per Employee by Sector

Within Sector Between Sector
Sector Change Change Total Change
aPLy (Li aLiy (BL
(aB) (L (ald) (BL)
Agriculture 0.52 -0.63 -0.11
Government -0.02 0.19 0.17
PNF 1.32 0.66 1.98
Total 1.82 0.22 2.0k
% Distribution of
Total 89.2% 10.8% 100.0%

B. Estimate Based on Production
Functions and 1926 Distributions
of Employment and Capital

Potential Output
—Output per Growth
PNF Ag. Res. Govt. Total Employee Rate

Observed Change
1926-1963 18,946 612 950 1,182 21,690 2,390 3.685

Chenge with 1926
Distribution of
Inputs 14,378 4,821 1,100 203 20,502 2,208 3.5T3

Effect of Inter-
Sectoral Shift 4,568 -4,209 =150 979 0.112

1,188 182
(5.48%) (7.62%)



L5

moved into a sector is equal to the average product of workers already in
the sector. Furthermore, these estimates take no account of changes in the

distribution of the capital stock.

An alternative procedure is to make use of the estimated production
function for the PNF sector. No production function has been estimated for
agriculture; however, it will be assumed that a Cobb-Douglas production
function based upon the estimated relative income shares is a good enough
approximation. Residential rents and government imputed rents are assumed
to vary proportionately with residential and government capital, and govern-

ment labour income with government employment.

On the basis of these estimates and assumptions , 1963 potential output
in each sector can be estimated for any assumed distribution of 1963 poten-
tial employment and capitel. If employment and the capital stock are dis-
tributed among the sectors in accordance with the 1926 distribution of
each of these inputs, the same resulting sectoral output estimates provide
an estimate of what total potential output in 1963 would have been in the
absence of inter-sectoral shifts. The difference between the observed growth
rate of total potential output and the estimated growth rate in the absence
of inter-sectoral shifts provides an estimate of the contribution made by

inter-sectoral shifts to the growth rate.

The results are presented in Table II-4(B). Inter-sectoral changes in
the distribution of labour and capital contributed .l13 percentage points to
the growth rate, thereby accounting for 5.5% of the change in total output
and for T.6% of the change in output per employee between 1926 and 1963. 13/
If allowance were made for diminishing returns in agriculture and for in-

creasing returns in industry, as would be perhaps reasonable , the estimated



contributions would be larger. Consequently, these estimates are probably

on the low side.

As was noted above, these inter-sectoral shifts have a stronger effect
on total measured productivity because of the reduction in total man hours
effected by the movement of labour from agriculture to industry and govern-
ment. Taking into account both the increment to the growth of output and
the reduction in total hours brought about by these inter-sectoral movements,
they would account for .238 percentage points of the growth of total factor
productivity at the aggregate level. This is roughly 11% of the growth rate

of total factor productivity over the 1926-63 period.

F. ANALYSIS OF SUB-PERIODS

Whereas over the long period 1926-63 the growth of actual GNP was only
slightly below the growth of potential GNP, for the various sub-periods more
marked divergences appeared, reflecting, of course, the greater importance
of changes in utilization over these seven to eleven year pericds. (See
Table II-5,) Over the 1926-37 period, for example, actual GNP grew at a
rate less than one half the rate of growth of potential. This reflects the
fact that 1937, although a cyclical "peak" year, was still a year of serious

under-utilization of capital and labour.

Over the 1937-48 period, on the other hand, the rate of growth of
actual GNP greatly surpassed that of potential, as the under-utilization
at the start of the period was replaced by substantial over-utilization
during the war, and moderate over-utilization remained at the end of the
period. During the first half of the postwar period, actual output grew at
a rate moderately below the growth of potential, as the over-utilization of

the early postwar years and the Korean War period was eliminated. In the
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TABLE II-5

GROWTH RATEg.OF ACTUAL AND POTENTIAL OUTPUT
FOR SELECTED SUB-PERIODS, TOTAL ECONOMY

GNP __GDP
Period Actual Potential Actual Potential
1926-37 1.382 3,024 1.026 2.668
1937-48 5.262 2.946 5.202 2.885
1948-56 5.179 5.578 4,991 5.390
1956-63 3,101 4,373 3.276 4,594
1926-63 3.712 3.808 3.550 3.685

* As elsewhere in this study, growth rates are based on the
continuous rate formula:
T e
g TLn(Xo)’
where g 1s the growth rate,

Xp is the value of the variable in the terminal
year of a period,

Xop is the value of the variable in the initial
year of a period,

and T is the length of the period in years.

last part of the period a more substantial divergence appeared as the economy
experienced growing under-utilization of resources arising from the recession
of 1957-58, the abortive recovery and subsequent recession of 1959-60, and

the delayed recovery in the following years.

As is shown in Table II-6, the growth of PNF potential output was re-
tarded during the depression and the war. Capital formation was held at about

half the historical rate (and about one third the rate achieved in the postwar

95937—5
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TABIE II-6

POTENTIAL OUTPUT GROWTH, THE SOURCES OF POTENTIAL
OUTPUT GROWTH, AND THE GROWTH OF POTENTIAL
EMPLOYMENT, SELECTED SUB-PERIODS

Point Contribution to Growth Rate*

Growth of Technical Change** Potential
Potential (inc. Effect of Employment
Output Labour Capital Inter-Sectoral or Iabour
Period (GIP Basis) Supply Stock Shifts) Force
A. Total Economy
1926-37 2.668 877 5TT 1.21k 1.9%
1937-48 2.885 -.127 .590 2.422 0.88
1948-56 5.390 .858 1.636 2.896 1.85
1956-6% k4,594 1.007 1.335 2,252 2.18
1926-63 3.685 .599 .951 2.135 1.65
B. PNF Sector
1926-37 3.943 1.493 478 1.971 2.55
1937-48 2.964 .525 L6t 1.971 1.65
1948-56 5.553 1.850 1.T33 1.971 3,12
1956-63 5.186 1.626 1.589 1971 2.79
1926-63 4,235 1.%08 .956 1.971 2.45

C. Agriculture Sector

1926-37 -2.22h -.095 .581 -2.710 0.95
1937-48 1.959 -2.109 .015 4,053 -1.82
1948-56 3,618 -3.073 1.529 5.162 -4. 32
1956-63 .582 -2.927 34T 3,162 -2.71
1926-63 .81k -1.874 .57k 2.114 -1.81

* Based on aggregate technique. See also Table II-3(A) and discussion in text.

#% Technical change is assumed to proceed at a constant rate in the estimation of the production function.
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period). The PNF labour supply continued to grow during the depression,

but its subsequent growth was retarded.

The postwar period witnessed a much higher growth of potential output
brought about by the strong growth of both capital and labour in the PNF sector.
The greater growth of capital reflected the higher investment rates and higher
utilization rates characteristic of periods of high employment. The rapid
growth of the labour supply reflected both the higher net immigration rates

and the more rapid outmovement of labour from agriculture.

Turning to the economy as a whole, we find a similar picture. Capital
formation showed the effect of weak demand early in the depression and was
retarded during the war. Total man hours were actually reduced between 1937
and 1948, During the depression, the outflow of labour from agriculture was
halted; between 1926 and 1937 employment in agriculture actually increased

nearly 1% per year.

The postwar period as a whole was one of rapid expansion of aggregate
potential output, but the rate of growth in the second half fell short of
the rate achieved in the first half of the period. This reflected a reduc-
tion in the rate of growth in the capital stock greater than that observed
in the PNF sector, a slower rate of technical progress in agriculture, and
the virtual elimination of the stimulus provided by inter-sectoral movements
of labour. (See Table II-7.) Agricultural employment did continue to de-
cline, albeit at a slower rate, but the past declines had reduced the rela-
tive importance of agriculture so that a given outflow of labour was an ever
smaller percentage increment to the labour supply to the rest of the economy.
Furthermore, the growth of productivity in agriculture had substantially

reduced the productivity differential at the margin between this sector and

959375
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TABLE II-T

EFFECT OF INTER-SECTORAL SHIFTS ON AGGREGATE TECHNICAL

CHANGE (OR TOTAL FACTOR PRODUCTIVITY),

SELECTED SUB-PERIODS

Aggregate Rate

of Technical
Period Change
1926-37 1.21h4
1937-48 2.h22
1948-56 2.896
1956-63 2.252
1926-63 2.135

Effect of
Inter-Sectoral
Shifts *

257

<353

363

.001

.238

Rate of Technical
Change in Absence
of Shifts

<957
2.069

2.533
2.251

1.897

* Effect of inter-sectoral shifts is measured as the difference
between the growth rate of aggregate potential GNP and the

growth rate estimated on the basis of the
distributions of employment and capital.

above.

1926 inter-sectoral
See also Table II-3(B)
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the rest of the economy. As a result, the reduction in hours worked brought
about by movement of workers from agriculture to industry just about offset

the increment achieved in output per man hour.

What emerges quite strikingly from this analysis is the influence of
demand upon the growth of the two inputs. In the 1950's the rate of growth
of capital was very low, and the rate of growth of potential labour input
was retarded as the great depression delayed the outmovement of labour from
agriculture and dried up immigration. During the war period, the growth of
capital and labour continued to languish, largely as a result of wartime
restrictions upon capital formation and immigration. In the post war periods
both labour input and cepital input grew very rapidly, but the growth was
particularly rapid in the first half of the period when demand conditions

were very strong.

G. COMPARISONS WITH THE UNITED STATES

Over the period from the 1920's to the mid-1950's, the Canadian economy
achieved a growth rate substantially higher than that of the United States.
In this section we compare the estimates of the point contributions of
the different sources of economic growth presented earlier with estimates

for the United States derived from the studies of Knowles and Warden,
Denison, and Solow. 14/

The relevant comparisons at the aggregate level are presented in
Table II-8. It is clear at a glance that the bulk of the difference of
the growth rates of the two countries is accounted for by the more rapid
growth of the factor inputs. Even if no correction is made for the effect
of inter-sectoral shifts, estimated technical change only accounted for a

modest share of the difference in the observed growth rates.
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TABLE II-8

THE SOURCES OF ECONOMIC GROWTH:
COMPARISONS WITH ESTIMATES FOR THE UNITED STATES

United States

Canada Knowles Denison
1926-63 1929-5T 1929-57
Inc. Inter-sectoral Shifts
Capital .951 .622* 43
Lebour .599 36T A7
Technical Change 2.13%5 2.095 2.03%
Exc. Inter-sectoral Shifts
Capital .951 622x* 43
Labour .T25 . 367+ Tt 3
Technical Change 1.897 2.035 1.96
Inter-sectoral Shifts .238 .060 o7
Total Growth 3.685 (GDP)
3,808 (GNP) 3,084 2.93

= Includes effect of age of the capital stock.

**  Quantity effect only.

*¥% Sum of inter-sectoral shift and elimination of waste in agriculture.

+ In the United States, average hours worked in agriculture are not
very different from average hours worked in industry. No adjust-

ment was therefore made to labour input to allow for the effect
of inter-sectoral shifts.
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Once allowance is made for the effect of inter-sectoral shifts—which
are more important in Canada than in the United States—the estimate of the
rate of technical change in Canada is slightly below that of the United
States. However, a comparison of the estimated rate of technical change
in the PNF sector in Canada with an estimate for the private non-farm economy
in the United States derived from a study by Solow ;Q/ indicates the opposite.
Solow's published series shows technical change proceeding at 1.84% per year
over the period 1929-L49, a rate slightly below the rate of 1.97% estimated

for Canada.

We therefore conclude that total factor productivity, as conventionally
measured, grew at about the same rate in the two countries and that the
bulk of the difference between the observed growth rates is due to the
higher growth of the inputs of labour and capital, and to the greater impor-

tance of inter-sectoral shifts in Canada.

This greater importance of capital is reasonable in the light of observ-
ed investment rates in the two countries which are tabulated in Table II-9.
In 1929 total fixed investment was 16.7% of GNP in Canada and 12% in the United
States. During the 1930's the average investment rate in the United States
was T% whereas in Canada during the same period it was 8%. During World
War II, United States investment continued to lag behind Canadian invest-
ment, being only 5.6% in comparison with 7.6%. In the postwar period, while
the United States investment rate rose substantially relative to its earlier

levels, it remained roughly one third below the rate achieved in Canada.

This finding that the higher growth rate in Canada results wholly from
the higher growth of the factors of production is somewhat disturbing. The

more rapid rate of growth of the labour force in Canada reflects higher
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TABLE II-9

BUSINESS FIXED INVESTMENT AS PER CENT OF GNP
IN THE UNITED STATES AND CANADA

United States Canada
Investment Investment

Year Rates Rates
1929 12.0 16.7
19%0 10.9 14.3
1931 T.T 11.0
1932 5.3 6.2
1933 k.9 4.8
193k 5.5 5.4
1935 6.3 6.3
1936 T.5 T.b
1957 8.5 8.9
1938 6.6 8.4
19%9 6.7 Te5
1940 T.T 9.0
1941 7.8 10.1
1942 3.9 8.1
1943 2.7 5.9
1944 3.4 5.3
1945 5.1 6.2
1946 8.9 8.8
1947 10.8 12.2
1948 10.8 13.5
1949 9.8 13.7
1950 9.7 13.L
1951 9.5 13.9
1952 8.9 k.2
1953 9.1 1k.5
1954 8.9 13.8
1955 9.2 13.5
1956 9.7 15.9
1957 9.6 17.0
1958 8.6 13.7
1959 8.5 13.5
1960 8.9 13.2
1961 8.4 12.2
1962 8.6 11.9
1963 8.7 12.2
AVERAGES: 1930-39 T.0 8.0

19)+0'h6 5. 6 To 6

1947-63 9.3 13.7

Source: Canads - D.B.S. National Accounts, Income and Expenditure
Cat. No. 13-502, Table 5
Cat. No. 13-201, Table 56.

United States - Economic Report of the President, 1967,
Table B-2 (converted to 1949 dollars)
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immigration rates as well as higher birth rates. While, as we have argued
earlier, the increase in the labour supply may be somewhat complementary
with the rise in per capita GNP, it is clear that the per capita growth

gains from labour force expansion are limited.

The more rapid long-run growth rate of capital does make a contribution
to the growth of per capita gross domestic product. However, a large portion
of this growth has been financed by net capital inflows so that some portion
of the fruits of growth generated by the growth of the capital stock must
necessarily accrue to the non-resident owners of resident capital. Indeed,
during the postwar period the capital formation financed by the capital in-
flow accounted for more than one half of the difference between the invest-

ment rate in Canada and that in the United States.

One might have expected a more rapid growth of total factor productivity

in Canada, as a result of

(a) the greater potential for the exploitation of economies of scale via
economic growth in a smaller economy, and

(v) the opportunity, implicit in the lower level of productivity in Canada,
to adopt the more advanced techniques already in use in the United

States,

However, there are some offsetting factors which have served to retard the
growth of productivity in Canada relative to that in the United States.
These are the slower growth in the level of education (or a lower rate of
investment in human capital) and the lower relative level of spending on
applied research and development. Each of these factors is discussed in

Chapter IV below.

95937—6
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H. THE ESTIMATED EQUILIBRIUM GROWTH PATH

A one-sector economy may be defined to be growing along an equilibrium
growth path if capital and output are growing at the same steady rate. Ir
the PNF sector of the Canadian economy were considered in isolation, its
equilibrium growth path would be 2.88% per year plus the rate of growth of
the labour supply. ;é/ Given the rate of growth of the labour supply in
that sector over the period 1926-63%, the growth rate of potential output
achieved (L4.24%) fell considerably short of the equilibrium rate of 4. 79%

for the sector.

In a multi-sectoral model, the precise estimation of the equilibrium
path would require the allocation of capital formation to the different
sectors under conditions of steady state growth. Having no basis to make
this allocation, we shall use the aggregate estimates of total factor produc-
tivity to estimate the equilibrium growth path of total GDP under conditions
of steady growth. This procedure yields an estimate of 3.17% plus the rate
of growth of manhours. 21/ Given the rate of growth of menhours for the
economy observed for the 1926-63 period, the equilibrium growth rate of
total GDP would have been 4.06%, 0.37 percentage points above the growth of

potential achieved.

Had a growth rate of 4.06% been achieved over the 1926-63 period, the
effect on current GNP would be substantial. In 1963 (in current dollars),
total potential GNP would be $4.7 billion higher or $248 for every person
in Canada. We repeat that these figures probably understate the total impact
of war, depression and recession on our past growth rate, since they make no
allowance for the effect of achieving full employment upon the growth of the

labour force or upon the pace of technical advance.
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These results indicate that the growth of potential output was serious-
1y retarded by the low capital formation during the depression and during the
war. Despite the relatively high rates of capital formation that occurred
in the postwar period, we have not yet made up the investment lost during the
depression and the war. The capital stock today is substantially below what
it would have been had equilibrium growth been achieved throughout the period.

This result has the following implications:

(a) Our historical growth rates understate the rate that could be achieved
if past rates of technical progress and of savings at full employment

are maintained.

(b) In the absence of a major war, we can expect somewhat faster growth in
the future than in the past if fiscal and monetary policy succeeds in
keeping the economy close to full employment. A possible offset to
these favourable developments is the possibility of inter-sectoral move-
ments of labour being less favourable to growth in the future than they

were in the past.

95937—63
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CHAPTER III: THE SUPPLY OF LABOUR

We now turn to an examination of the factors which influence the
growth of the labour supply, the rate of technical advance and the rate of
capital formation. In this chapter we examine the determinants of the supply
of labour, looking at demographic factors, immigration, emigration, labour
force participation rates and average hours worked. Our hypotheses are
presented and are then tested in Section D. In Chapter IV we examine the
factors underlying the rate of technical change, paying particular atten-
tion to inter-sectoral movements of resources, education, and research and
development. In Chapter V we assess the determinants of the realized rate
of capital formation, which involves an analysis of the savings decisions

of households and the investment and retention decisions of firms.

The potential supply of labour depends upon the rate and composition
of population increase, upon the quality of the population, and upon the
choice made by the population between work and leisure. The latter choice
involves not only decisions about labour force participation but also deci-

sions about hours worked.

A. DEMOGRAPHIC FACTORS

Economic theory, and in particular growth theory, has generally
avoided the study of the influence of economic variables upon demographic
patterns. Thus, despite the importance of the latter for economic growth,
their determinants are assumed to be non-economic and they are constantly
taken as exogenously determined. Similarly, only slightly more is known
about the effect of economic variables upon the work-leisure choices of the
population. While the income and substitution effects are capable of elegant

theoretical formulation, very little has been done in the way of estimating
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the direction and quantitative magnitude of these choices in the course of

economic evolution in Canada.

We shall attempt to provide some preliminary estimates of the impact

of these demographic variables.

Let us turn first to the growth of population, which can be partitioned
into natural increase and net migration. Since these have rather different
determinants and have a different impact upon growth, it will be useful to

analyze them separately.

The rate of natural increase depends upon the birth rate and the death
rate. In the early stages of modern economic growth there was a very strong
relationship between economic progress and the decline in the death rate.
However, in the last two or three decades declines in the death rate have
been largely due to medical-technological advances, which are largely exoge-

nous to the economic system.

As a result, over the past forty years rate of natural increase have
generally varied with the birth rate. Up to World War II, it was assumed
that the decline in the birth rate that resulted from the secularization and
urbanization that accompanied industrialization and growth would be permanent,
In contrast to the situation in an agricultural society, children could no
longer be viewed as a form of investment, for they were prevented from join-
ing the labour force at an early age, and in a highly mobile industrial society

they could not be counted upon to channel future earnings to parents.

The postwar reversal of this decline in the birth rate in Canada upset
these forecasts, and it appeared that there was a fundamental change in atti-
tudes towards family formation. Some argue that children may be viewed as a

form of consumer durable, ;/ and thus are a valid objective of consumer choice
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in an age of high mass consumption. It was thought that the rise in the

birth rates after World War II simply represented a return to normal after
the prolonged period of depression and war, but the reversal of the trend
in birth rates after 1960 to a historical low of 19.6 per thousand by 1966

suggests a much more complex demographic mechanism at work. g/

As a result, we must, for the present, remain agnostic on the critical

variables affecting the birth rate and hence the rate of natural increase.

TABLE III-1

DEMOGRAPHIC TRENDS IN CANADA, 1921-66

(Rates per 1,000 Population)

Birth Rate Death Rate Natural Increase
1921-25 27.4 11.2 16.2
1926-30 2.1 1.1 13.0
1931-35 21.5 9.8 11.7
1936-40 20.5 9.8 10.7
1941-45 23.5 9.8 15.T
1946-50 274 9.3 18.1
1951-55 28.0 8.5 19.5
1956-60 27.6 8.0 19.6
1961-66 23.5 T.7 15.8

Source: D.B.S. Canada Year Book, 1955, Table 1, p. 189
1963-64, Table 1, p. 221
1966, Table 1, p. 2kk.

D.B.S. Canadian Statistical Review, January and March 1967,
Tables 1, 4 and 5.

Migration has played an important but varying role in population in-
crease in this century. The average contribution of net migration to total
population increase for the whole period has been about 13%, but since World
War II it has doubled in importance. Furthermore, these proportions under-
state the contribution of migration to total population increase because they

omit the children born to immigrants in Canada.
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Analysis of immigration reveals that the demand function for immigrants
is highly specific, both as to skill qualifications and national origin. The
former attributes are interpreted by immigration authorities as depending
upon the number of positions vacant in Canada that are unlikely to be filled
by Canadians, such as in teaching and in nursing. The rationale of past
policy with respect to the quotas imposed on nationals of particular countries
clearly did not involve the achievement of primarily economic objectives.

The new White Paper on Immigration appears to have given much greater weight

to these goals.
TABLE III-2
SOURCES OF POPULATION INCREASE, CANADA, 1921-61

(a) In millions

Natural Tmmui - Emi- Gross Net Total
Increase gration gration Flow Migration Increase
(to U.S.)
1921-31 1.36 1.20 - 97 (.95; .23 1.59
1931-41 1.22 .15 -2k (.16 -.09 1.13
1941-51 1.97 .55 -.38 (.16) 17 2.50
1951-61 3,15 1.54 -J46 (.k0) 1.06 4,23

(b) As% of total increase

Natural Increase Immigration Emigration Net Migration

1921-31 85.5 T5.5 -61.0 1k.5
1931-41 108.0 13.3 -21.2 -T.9
1941-51 78.8 22.0 -15.2 6.8
1951-61 4.5 36.4 -10.9 25.5

Source: P. Camu, E. P. Weeks, Z. W. Sametz, Economic Geography of
Canada, MacMillan, Toronto, 1964, Table 3:1, pp. 58-59 and
Table 3:2, p. 60,
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The immediate and obvious result of the constrained function of the past
has been a sub-optimal inflow of immigrants, both because of imperfect recog-
nition of vacancies by the authorities, and because of the automatic exclu-
sion of skilled persons from countries that are discriminated against. Thus,
although the demand for labour in Canada is the key economic variable operat-
ing upon the demand for immigrants, the impact of changes in the demand for

labour upon immigration has been limited by these constraints.

The supply of persons desiring to come to Canada depends upon their
relative standard of living as compared to ours, together with a variety of
non-economic factors. Since almost all countries from which immigrants to
Canada come have had substantially lower per capita real income than that
which existed in Canada over the period, é[ we would expect minor fluctua-
tions in real income in Canada to have little effect in shifting this supply

curve,

From the foregoing, we would expect the major explanatory variable of
immigration to be the effectiveness of aggregate demand in Canada. This
operates through the labour market, so that increased aggregate demand creates
labour shortages which shifts the demand curve for immigrants to the right. &/
Given substantial elasticity in the supply functions, as attested to by the
large number of persons desiring to come at any time, the inflow of immigrants

would expand accordingly. j/

Net population increase is affected by the outflow of persons from
Canada as well. Since most of this outflow has been destined to the United

States, 6/ we shall concentrate on that particular movement.

The general view appears to be that the key determinant of this outflow

is "employment conditions in the United States™, although "there is no neat
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and precise mathematical relationship between theml'jy We attempted to
test this view by correlating the emigration of Canadian workers to the
United States as a proportion of the Canadian labour force with the unem-
ployment rate in the United States. A variety of lags were used, with
surprisingly consistent negative results. The evidence suggests that there
is no significant relationship between emigration and United States enploy-
ment conditions. Thus, changes in the demand for labour, which explain
population movements into Canada, do not account for emigration from this

country to the United States.

A variety of demand-type explanations for this emigration may be ad-
duced. One is centered upon the higher standards of living in that country
which serves to attract Canadians. Thils was tested by fitting emigration
functions with the absolute level of real per capita consumption in the
United States as the independent variable. The explanatory power of this
variable turned out to be very small. A variant of this formulation claims
that it is the relative standards of living in the two countries that is
the key variable. Our test using real per capita consumption in the two

countries again forced us to reject the hypothesis.

TABLE III-3

CORRELATION BETWEEN THE EMIGRATION OF WORKERS TO THE
UNITED STATES AND U,S. UNEMPLOYMENT RATES

1948-62
2
Lag Simple R
0 years .001
1 year 000
2 years .0l3

3 years .052
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It was felt that perhaps the relative levels of total real consumption
per capita are not accurate measures of this "demonstration effect". As an
alternative, relative levels of per capita real durable consumption were
used. Once again the relationship proved to be insignificant. As final
indicators of the pull of the United States upon Canadians, the growth rate
in the United States and the growth rate in that country relative to that

of Canada were used, with no meaningful relationship found for either.

These very negative findings on the conventionally accepted expla-
nations of the process of emigration led us to formulate an alternate, supply-
oriented hypothesis. The higher absolute levels of per capita real income
in the United States is assumed to exert a continuing pull upon Canadians.
However, so long as this economy successfully utilizes its labour force,
there is sufficient friction to overcome some of this attraction. During
lapses in domestic aggregate demand, however, the weakening of the demand
for labour will lower the real income of some persons significantly, the
tension keeping workers here will relax, and emigration to the United States

will speed up. 8/

B. THE DECISION TO WORK

The decision to work has two aspects: participation in the labour

force and the number of hours per year that are worked.

There has been a surprising constancy in the participation rate for
the labour force as a whole. This stability results from two factors. The
first is the great stability in the participation rate of primary members
of the labour force, namely, men aged 20-64. Since this group has accounted

for nearly two-thirds of the Canadian labour force, 9[ the stability in their
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rate has dominated the over-all rate. In addition, offsetting trends in
participation rates among the marginal groups have helped maintain this
over-all stability. The trends for these groups must be explained for a

fuller understanding of this process.

TABLE III-4

LABOUR FORCE PARTICIPATION RATES BY AGE
AND SEX, CANADA, 1921-61

Age 1921 1931 1941 1951 1961
(a) Males

14-19 60.0 51.1 48,7 48.8 40.8

20-24 9.3 92.5 91.5 92.3 95.0

25-34 9.2 97.7 97.7 96.4 98.2

35-64 9.3 95.8 95.2 93.2 95.0

65 & over 58.4 55.7 4.k 38.6 29.8
(b) Females

14-19 23.9 21.5 21.9 31.4 32.1

20-24 35.0 k2.3 41.8 46.8 50.5

25-34 18.1 21.7 24.8 24,2 28.6

35-64 10.7 12.0 13.7 19.6 29.6

65 & over 6.3 6.2 55 5.1 5.9
(c¢) Total

14 & over 53,4 55T 53.0 53.1 sh.8

Source: Woods and Ostry, op. cit., Table XIX, p. 309.

There has been a sharp decline in participation rates for young people,
especially males. This was due, decades ago, to legislation against child
labour, but the critical variable now is the increased demand for education.
School has become a more attractive alternative to work for these young

people because of the high private rates of return to this form of invest-

ment ;9/ which reflects a growing demand for educated persons in industry.



In addition, the recognition of the social benefits arising from education
has led to the adoption of a variety of government policies designed to

encourage education.

Short-run demand factors may also be important, for should young
people find themselves unable to find jobs, they will likely remain in
school. And this decision is not immediately reversible when demand re-
covers because of the high opportunity cost of not completing the year(s)
of school. Hence, periods of high unemployment may be expected to acceler-

ate the secular decline in participation rates.

The participation rates of persons over 65 years of age have also
undergone a secular decline. This is due to an increasing relative supply
of older workers, together with decreasing relative demand for their services.
The former has been due to the secular increase in life expectancy, which has
increased the proportion of older people in the population. In Canada this
proportion has increased from under 5% in 1921 to over T.5% in 1961, despite
the unusually high proportion of young people in the population occasioned

by the postwar baby boom.

In addition, the over-all demand for older workers has declined, largely
because of the declining relative importance of agriculture as the economy
advanced. ;;/ Agriculture has always employed a larger proportion of older
workers than industry and the decline in its relative importance in the total
economy has consequently reduced the demand for these workers. This has been
partially offset by an increased use of these workers relative to other
workers in agriculture as well as in services. The remaining industries,
largely because of the obsolescence of older workers ' skills and their in-

ability to adapt to a rapidly changing technical environment, have reduced
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their demand for these workers. As a result of these offsetting changes,
the intra-industry use of older workers has increased very slightly,

while the aggregate use declined because of the decline of agriculture.

These two trends, the increasing supply of older people and the
weakening demand for them, have been re-enforced by the development of
pensions and retirement savings plans. Since for older persons leisure
through retirement is an alternative to work, this increased use of
pension and saving plans, by increasing the attractiveness of leisure,
has speeded up their rate of departure from the labour force. During
periods of unemployment this trend would accelerate and, as the departure
of an older individual from the labour force is largely irreversible,
the historical data reveal a sharp, steady downward trend in their

participation rates.

The behaviour of the participation rates of women between the ages
of 20 and 65 is more difficult to explain., It is evident from Table III-L4
that their participation rate has increased rapidly. That this supply
has been largely composed of married women can be seen by noting that
between 1946 and 1960 more than 80% of the 536,000 females who entered
the Canadian labour force were married women. ;g/ Long explains a
parallel trend observed in the United States from the supply side. ;}/

The increasing supply of these females has resulted from the greater
freedom from household duties occasioned by new housekeeping aids and
smaller family units. In addition, the secular decline in average hours

worked per week has made full-time work for married women more feasible. 14/

The demand for female workers has been generally attributed to their
lower unit costs because of the widespread discrimination against women.

Also, they have become increasingly better educated and thus are being
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substituted for the older and younger male workers. To support this sub-
stitution hypothesis, the constancy in the over-all participation rate is
cited by Long. lé/ Further examination of the data, however, suggests that
the shift of demand from agricultural output to that of services contributed
to the increase in the demand for female workers. If we taeke the period
1921-61 as a whole, there is only partial support for this position as can

be seen in Table III-5,

TABLE ITI-5

CHANGING INDUSTRIAL DISTRIBUTION OF FEMALE WORKERS,
AGES 20-6k4, 1921-61

Share in Total Proportion of Females 20-6k4
Industry Labour Force in Each Industry

1921 1261 1921 1261
Agriculture 32.8 9.9 153 11.0
Services 13.3 27.0 k2.0 4o.1
Rest 5%.9 63.1 10.0 17.T
TOTAL 100.0 100.0 11.4 23.1

Source: Census of Canada, 1931, Vol, VII, Tables 6 and 7, pp. 8-1l.
1961, Vol. III, Part 2, Table 9.

The doubling of the total proportion of females has been due about
equally to intra-industry increases in the proportion of females hired in
all industries except services and to the reduction of employment in agri-

culture which has a relatively low proportion of females among its employees.

Within the long period, there was a discrete change during the war
years, which saw a sharp rise in the proportion of females in agriculture. ;§/
During the postwar period the rise in the proportion of female employees
is wholly attributable to inter-industry shifts, particularly the shift
toward service-type industries. Table III-6 presents the evidence for this

period.
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The intra-industry change alone in the proportion of females hired
would have actually reduced the proportion of women in the total labour
force. It has been the shift away from agriculture and toward the service
industries with their much higher proportion of female employees that has

been the key factor in increasing the demand for women during the postwar

years.
CHANGING INDUSTRIAL DISTRIBUTION OF FEMALE
WORKERS, ALL AGES, 1946-60

Share in Total Proportion of Females
Industry Labour Force in Each Industry

1946 1960 1946 1960
Agriculture 25.4% 11.3% 13.2% T.3%
Manufacturing 26.0 24k, 7 20.6 20.6
Transportation &

Utilities 8.1 8.6 12.1 13.9
Trade 12.3 16.5 34,0 31.9
Finance, Insurance &

Real Estate 2.6 3.8 39.6 L7.5
Services 16.8 24,6 45,1 50.2
Other 8.8 10.5 1.6 2.6
TOTAL 100.0 100.0 22.7 26.6

Source: D.B.S., Canada Year Book, 1961, Table 4, pp. 731-2.

With the supply of females rising as a result -of the factors suggested
by Long, and with changes in industrial structure leading to a secular rise
in the demand for their services, we would expect the participation rate of

females to increase rapidly.

To summarize, the explanation of the trends in participation rates
must be examined within a dynamic, economy-wide framework. The mechanism
by which changes in participation rates occur is the secular rise and

relative decline of various industries. 17/
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Agriculture, which can use the young and the uneducated as well as
older persons has declined in importance, so that an increasing proportion
of these groups in the population cannot find jobs and eventually leave the
lsbour force for the alternatives of school or retirement. The displacement
of agriculture by the newer industries, particularly services, has been
important in leading to a rise in participation by females. These are mostly
married women who have more education than either the old or the very youngest
members of the labour force. As a result, they are more adaptable to the

changing skill requirements in these new, rapidly expanding industries.

These changes in the composition of the demand for labour brought about
by changes in the composition of industrial employment were complemented by
changes in the composition of the supply of labour resulting from the mecha-
nizetion of the household, the increased demand for education, and the in-
creased provision of pension and retirement benefits. While the aggregate
demand variable which we use to explain migration would be an important
factor here, we have found it more useful to consider the individual demand

variables for each type of worker because of structural differences.

There has been little variation in the participation rates of men
20-64 over the long run. This is not surprising, since for most of them
there is no alternative to working as a means of acquiring income and ful-
£illing their roles as breadwinners, and consequently they are unlikely to

leave the labour force.

C. AVERAGE HOURS WORKED

Between the mid-20's and the mid-50's, average hours worked per
year declined 22%. ;§/ This decline is composed of a twofold reduction:

reducing the number of weeks worked per year through longer vecations, and
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reducing the average number of hours worked per week. The former has thus
far been relatively less significant; a two and one-half week reduction in

the total year constitutes only a 5% reduction in labour time. ;2/

Thus, the major portion of reducticn of hours that occurred between
1926 and 1963 has been due to a decline in the average number of hours worked
per week., Some of this is explained once again by the exit of labour from

agriculture, as can be seen in Table III-T.

TABLE ITI-T

AVERAGE HOURS WORKED PER WEEK, CANADA

1926 1956
Agriculture 64,0 55.3
Non-Agriculture 49.8 41,3
Total Economy 54.8 43.2

Source: N. H, Lithwick, Economic Growth in Cenada, unpublished
Ph. D. Dissertation, Harvard, 1963, Table A-8, p. 160.

While the shift out of agriculture, where average hours worked sre
high, has reduced the number of hours worked per week in the total economy,

the downward trends within industries have also been strong.

The important issue here is the extent to which the secular decline in
hours has reflected the voluntary choosing of greater leisure by members of
the labour force, and the extent to which it has reflected a secular weakening
in the demand for labour, either from technological change which substitutes
capital for labour, or through insufficient aggregate demand. In either of
these cases the response of labour would be to press for a reduction in the

number of hours in order to share the work. 20/ It is likely that these
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forces have been interdependent; it will therefore be difficult to disen-
tangle their relative importance. A model incorporating a trend and the unem-

ployment rate explains most of the variability in average hours worked. g;/
However, statistical tests gg/ reveal that the aggregate demand variable

offers a particularly powerful explanation of these trends as well.

D. QUANTITATIVE ANALYSIS OF THE
DETERMINANTS OF LABOUR SUPPLY

In this section, various hypotheses about the supply functions of
labour are tested. In addition to the variables already discussed, tax
variables are also introduced in order to assess the effect of taxes upon

these labour supply functions.

Because of various practical problems, we must underline the ten-
tativeness of our findings. First, any far-reaching analysis of labour
force trends should consider all relevant variables. Furthermore, non-
economic factors are no doubt among the variables relevant for some of the
demographic patterns. As the number of variables that can be meaningfully
included in an aggregative annual time series equation is limited, the

investigation is confined to the key economic variables.

Secondly, some of the data are available only for the years since
World War II, which hinders an analysis of secular trends. However, it is
possible to assess the importance of moderate changes in demand and of tax

changes using these data.

The tax that bears most heavily upon the long-run supply of labour is
the personal income tax. This tax has two components: the rate structure
of taxes levied upon taxable income, and the level of exemptions on personal

income which are deducted to arrive at taxable income.
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In selecting tax variables for the estimation of the functional re-
lationships, it is better to use statutory rates because realized effective
tax rates may be affected by cyclical and secular chenges in income. The
tax rates used are derived from the tax schedules published in Taxation
Statistics. The tax rate variable, which reflects both general rate in-
creases and the progressivity of the rate structure, is obtained by weight-
ing the various published rates of tax on taxable income by the number of
taxpayers in the relevant taxable income brackets up to $10,000. This covers
over 98% of all taxpayers and avoids the variability caused by the small
numbers of taxpayers and the wide ranges in the upper income brackets. We
are thereby able to derive an average statutory tax rate on taxable income
for each year from 1946 through 1961. The exemption series is the
value of total potential exemptions allowed within the personal income tax

on a per capita basis. 23/

Statistical Results

1. Natural Increase

If children can be conceived of as a form of durable consumer good,
then changes in the levels of exemptions would alter the price relationship
between children and other durables. On the other hand, there is no reason
to expect changes in tax rates to affect the birth rate significantly, for
they would operate as changes in disposable income and would be distributed
over the entire consumption package sought by individuals., As we have
stated in Section A, we have no reason a priori to include any economic

variable as a major determinant of the birth rate.

Simple statistical tests of the relationships between the birth rate

and the tax variables offers little support for these hypotheses. No
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meaningful relationship was found between the crude fertility rate and the
tax rate; the correlation between the birth rate and the level of exemptions

is positive but statistically insignificant.

We therefore conclude that the impact of past changes in taxation on

the growth of population through natural increase has been negligible.

2. Migration

Our analysis suggests that the major economic factor affecting immigration
to Canada is the pressure of aggregate demand upon the capacity of the economy
operating through labour markets. To test this hypothesis, as well as to
evaluate explicitly the role of taxes in immigration, we estimate the following
function for the years 1947-62. The lags have been derived empirically here,
as in all our subsequent equations. Shorter and longer lags yield less strong

relationships, although the demand veriable remains marginally significant.

Equation 3-1 24/

E - -.o29432 + .0007Th D_, + .000287 T_y + .000050 E_p
Fey (k.21) (0.59) (1.97)

R - .58 (F = 4.67)
Sest = .0025 W = 2.14

Variables:
F - Total number of immigrants
P. - Canadian population
D - Demand varisble—ratio of actual to potential output
T - Tax rate variable
E - Exemption variable
Sest - Standard error of estimate
DW - Durbin-Watson statistic

Figures in parentheses are t tests of the regression coefficients.

The tax rate variasble is found to play an insignificant role in

immigration, but the level of exemptions has a moderately favourable effect.
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The hypothesis about the role of demand is strongly confirmed. Failure to
maintain demand at capacity levels in the short run will have & direct impact

on immigration and thereby on the long-run growth of the nation's labour

supply.

As for emigration, it is useful to examine two pieces of evidence, the
first dealing with the emigration of workers and the second with total

emigration. Only emigration to the United States is considered.

Euation 3-2
_W_ = +,005065 - .000154 D, + .000300 T, - .000007 E,
Ley (5.16) (4.01) (2.95)
ﬁ‘E = .79 (F = 11.49)
Sest = .00032 W - 1.55

Variables:

W - Number of Canadian workers emigrating to the United States

Lc - Canadian labour force
Equation 3-3
Pa = ,00215% - .00066 D5 + 000159 T ; - .000003 E_;
Pey (2.97) (2.89) (1.60)
.ﬁz = .60 (F = k4.sk)
Sest = ,00024 W = 0.8
Variables:
Pa - Total number of Canadians emigrating to the

United States.

In both models, the demand variable signifying the push of workers to
the United States is significant. In addition, the tax variable is very

important for worker emigration, and slightly weaker for total emigration.
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Once again the level of exemptions is unimportant. Thus, our hypothesis as
to the mechanism of emigration to the United States is borne out by the

aggregate data.

The fact that tax rates in Canada affect emigration but not immigration
deserves some discussion. First, the difference in after-tax income between
Canada and the home country may be sufficiently large that variations in
tax rates do not have much effect. Secondly, as the immigrant may expect
a lower money income during his first years in Canadsa, exemption levels
may be more important than tax rates. Recall that the exemption variable
is of marginal importance in the immigration equation. Finally, tax rates
are a more important consideration for middle income professional people

who represent a relatively large proportion of emigrants.

One other point of interest that emerges from these models concerns
the difference in the lag relationship of the variables. The direct impact
of downward shifts in aggregate demand relative to potential output, as well
as increases in tax rates, is upon working members of the family who are
usually family heads. As they respond to these forces by moving south of
the border, some time lapse will occur before dependants can follow. This
is due to the necessity to secure new jobs, living accommodations, and
because children in school likely remain to complete the school year. As
a result, the arrival of dependants is delayed, making total emigration in
response to these changes more remote. This is clearly evident in equation
3-3, where the coefficients are all lagged one year more than in equation
3-2, and where the t values indicate that they are all less significant

statistically.
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The statistical findings below also provide an alternative mechanism
to explain the now famous "displacement theory”. This theory is based on
the observed correlation between population inflows and emigration to the
United States, and suggests that the result of immigration is a lowering of
real incomes and hence a push of workers to the United States. 25/ In con-
trast to the supply-orientation of that model, our findings suggest that
the interaction between demand and supply explains the short lag in immi- ~
gration and the longer one in emigration, yielding the observed systematic

relationship between the two.

How important have these tax changes been? From equation 3-3 we cal-
culate that over the period 1948-60, about 63,750 Canadian workers emigrated
in response to tax rate increases above the 1948 level. This is over one
quarter of the total number of workers emigrating over this period. If tax
rates had not risen as they did, we estimate that the labour force in 1960
would have been larger by approximately this number of workers. This would
have raised the growth rate of labour input by L% thereby raising the poten-

tial growth rate in Canada by about .O4 percentage points over that period.

While the impact of the personal income tax upon the growth of the
working population has been found to operate only upon emigration, the fore-
going analysis has revealed the very strong dependence of both migration

variables upon the strength of aggregate demand of the Canadian economy .

This means that a failure to maintain high levels of capacity utili-
zation will have substantial long-run effects, through the reduction of
population growth and the potential labour supply. This operates on

both sides of the vice, by reducing immigration and stepping up emigration.
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3. Participation

We proceed to test the hypotheses presented earlier about partici-
pation rates by reference to the postwar data, including both tax variables

in each equation estimated. For the participation rates of persons over 65,

equation 3-U4 is established.

Equation 3-k 26/

R2 = 18.2336 + O0.h43k A , - 0.5284 T+ 0.00L7T E,
(10.26) (3.96) (0.42)

-2
R = .95 (F = 62.15)

Sest = .555 (W = 2.07)
Variables:

RO - Participation rates for persons over 65
A - Share of the labour force in agriculture
Thus, the decline in agriculture has had a significant direct effect
upon the participation rate of older workers. In addition, tax increases

have accelerated their departure from the labour force.

To explain the participation rates of younger members of the labour

force, between the ages of 14 and 19, equation 3-5 was fitted.

§guation 3-5
Y
= L7.7T746 - O.4334 H , - 0.250 Ty + 0.0172 Eg
Rt (13.02) 2 (1.29) (0.87)
B = . (F = 30.52)

Sest = .Tibk D = 1.88
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Variables:

R% - Participation rates, 14-19 year olds.
H191+7/8 - Total high school enrolment, academic year 1947-48

divided by the average population ages 14-19 for the
same two years.

Neither of the tax variables are significant, but the schooling

variable has a dominant effect.

Finally, equation 3-6 examines the factors influencing the partici-

pation rates of females.

Equation 3-6
f
Ry = 3.5057 + 1.33655 S, - 0.2692 T, + 0.0016 E
(18.74) (2.54) (0.47)
§§ = .97 (F = 98.64)

Sest = 455 W = 1.24
Variables:
Ri - Participation rates for females 20-64
S - Share of services in the labour force
For females, the tax rate varisble is significant at the 95% level of
confidence, and the shift to services serves to explain most adequately the

increase in female participation rates.

We conclude that the hypotheses presented earlier about the trends in
the participation rates of workers are not refuted by the statistical evi-
dence. On the contrary, the role of inter-industry shifts appears to be
the predominant explanation for females and older workers, as does schooling

for those aged 14-19.
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k., Average Hours Worked

Aggregate demand has both a short-term and a long-term effect on hours
worked. In the short run, firms will vary overtime hours to meet changes in
the labour requirements. In periods of slack demand, shorter work weeks may
be adopted temporarily to avoid laying off experienced workers. A more pro-
longed period of weak demand will create pressures on the part of workers and
their representatives for the instituting of a shorter work week. In contrast
to the cyclical fluctuations in overtime and in short shift work, such a re-
duction in hours worked is not reversed when demand recovers. In addition to
aggregate demand, variables reflecting the personal income tax structure are
included, in order to test whether the substitution effects of changes in tax
rates are powerful enough to offset the income effects. As exemption levels
have only an income effect, the coefficient for this variable is expected to

be negative.

Equation 3-T
IR G N S A
RS = .95
(F = 61.7k4)
W = 1.86
Sest = .183%6
Variables:
Mt - Average hours worked per week. gl/

While the response to tax changes in terms of an alteration in the
number of hours is weak, the demand variable once again turns out to be

particularly important. It also is found to operate without a lag, and is

easily explained. A decision to leave the labour force is a discrete one,
requiring careful consideration and thus substantial delays after the initial
causal forces are felt; the reduction of hours is a marginal type of adjust-

ment, and no great delay in reaction is to be expected.
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E. SUMMARY

To conclude, we find that the tax variables have played a rather minor
role in affecting labour supply. They do appear to have a modest effect upon

net migration, and upon the participation rates of older workers and females.

On the other hand, the state of aggregate demand has proven to be of
particularly great importance in affecting the growth of labour input. There
is first of all a substantial impact of departures from full employment upon
population movements, both into and out of the country. In addition, hours
worked have also been found to be very dependent on this variable. Since the
decline in hours is largely irreversible, departures from full employment
Prevent re-attainment of the equilibrium path and set a new and lower bound

to the level of potential output.

Finally, the participation rates of different age-sex groups are as-
sociated with a variety of structural changes which accompany economic growth.
The need for increasingly better educated workers has led to a sharp increase
in the schooling of young people, thereby reducing their participation rates.
Similarly, growth has led to a decreased demand for agricultural products and
thus for factors specific to that industry. This shift in demand has been

largely directed toward the service industries.

The interaction of the effect of these structural changes on the demand
for the labour of different age-sex groups has been substantial, leading to
a reduction in the utilization of older workers and rapid absorption of
female workers.

The implications of these trends for growth will be discussed later.
The implications for a variety of other social problems may be much more

significant, but this lies beyond our present compass .
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CHAPTER IV: TECHNICAL CHANGE

Since the pathbreaking studies of Solow and Kendrick, ;/ analysts of

economic growth have become increasingly aware of the importance of tech-

nical change. As we define it, technical change encompasses all factors

which shift the relationship between output and the two inputs of labour and

capital as conventionally measured. This residual factor, therefore, is

affected by factors in addition to technological change per se. These in-

clude the following:

(1)

(2)

The Existence of Economies of Scale and Other Factors Reflecting a

Mis-specification of the Production Function. While we find no grounds

statistically for rejecting the assumption of constant return to scale,
it is likely that increasing returns exist in various sectors of the
Canadian economy—such as transportation, communications, utilities
and some industries within manufacturing, and that increasing returns
in these sectors may offset the effect of diminishing returns in

primary industries.

If increasing returns to scale predominate, the estimates of the con-
tribution of both labour and capital to economic growth are understated,
and cur projection of future growth rates under alternative assumptions

will be conservative.

Improvements in the Quality of Capital. New capital goods embody the

latest technology. Earlier we discussed our statistical tests of this
hypothesis, which are disappointing. We read these results to indi-

cate that embodiment is not important at the margin, so that functions
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which treat technology as disembodied may be safely used for many

analytical purposes.

(3) Changes in the Composition of Output. We have already examined the

role of changes in the distribution of resources between the four
broad sectors. In this chapter we shall examine changes in the

distribution of resources in more detail.

(4)  Improvements in the Quality of Labour. In the United States, Denison 2/

found that the improved quality of labour brought about by higher levels
of education has been an important source of economic growth. In

this chapter we examine the effect of changed educational levels and
changes in the age-sex composition of the work force which have

affected the quality of the average employee.

(5) The Omission of Other Inputs. These include land, natural resources,

and the quantity and quality of management.

The effect of each of these factors is distinguished from pure techno-
logical change. The case of economies of scale and inter-sectoral shifts simply

reflect mis-specification of the production function and aggregation errors.

When improvements over time in the quality of a factor of production are
important, each factor should be measured as a weighted sum of its components,
each component being given an appropriate quality weight. é/ Unlike pure tech-
nical change, changes in the quality of inputs do not bring about a permanent
and irreversible shift in the relations between output and input. To maintain
a gain in measured productivity achieved via an increase in the quality of the
labour force would require a continuing investment in education and training.
Otherwise the quality of the labour force would gradually decline to its previous

level and the gain in productivity would be reversed. After a technological
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discovery, on the other hand, the relations between outputs and inputs is
permanently shifted. A continuing investment in the discovery of new tech-

nologies is not required to maintain the resulting gain in productivity. &/

A. THE QUALITY OF THE LABOUR FORCE:
AGE-SEX_COMPOSITION

One of the important variables that may explain observed shifts in the
relationship between output and input as conventionally measured is the change
in the quality of the labour force. Two basic sources of quality change can
be distinguished: the changing age-sex composition of the labour force, and
the increase in the average ability of workers as a result of education and

training.

The first source can be measured by comparing labour input standardized
for differentials in age and sex with labour input as conventionally measured.
The changing age-sex structure in Canada is illustrated in Table IV-1l. We
note that there has been a reduction in the relative importance of old and
young men, which would serve to raise the average quality of the labour force,
and an increase in the proportion of women, which has tended to lower the
average quality of the labour force. 2/ To evaluate the effect of these shifts
in quantitative terms, we have weighted each group by its relative earnings,
assuming that earnings differentials reflect the relative productivity of the
various age and sex groups. These earnings differentials are summarized in

Table IV-2.

Applying the early year weights, a net reduction in the average quality
of the labour force between 1921 and 1961 of 1.26% is obtained. If the 1961

weights are used, the estimated reduction is 2.76%. Thus, for the period as
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a whole we observe a very slight decline in the average quality of the
labour force as the net result of the various changes in its age and sex

composition.
TABLE IV-1

PERCENTAGE DISTRIBUTION OF THE LABOUR FORCE, CANADA

Age 1921 1961
Male Female Male Female
Less than 20 9.6 3.7 4.6 .2
20-24 10.2 4.0 8.8 5.3
25-64 60.9 T.b 55.1 19.3
Over 65 3.9 0.k 2.0 0.7
Source: 1921 Census, Vol. IV, p. 92.
1951 Census, Vol., III.3, Table 15.
TABLE TV-2
RELATIVE EARNINGS OF WAGE EARNERS BY
AGE AND SEX, 1931 AND 1961, CANADA
Age 1931 1961
Male Female Male Female
Less than 20 o1 .30 .28 .28
20-24 <57 49 .62 49
25-6k 1.00 .65 1.00 53
Over 65 079 '55 070 039

Source: 1931 Census, Vol. V, Table 8, p. 16.
1961 Census, Vol. III.3, Table 15.

One important source of labour force growth has been immigration.
The population of immigrants has a higher proportion of males aged 19-60

than that of native born Canadians, as is illustrated in Table IV-3.
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Assuming that the participation rates of immigrants are similar, for com-
parable ages and sexes, to those of the native born, estimates of the labour
force composition of immigrants may be obtained. These are also presented

in Table IV-3.

TABLE IV-3

IMMIGRANT AND DOMESTIC POPULATION AND
LABOUR FORCE DISTRIBUTIONS, 1950-60

(a) Population

Domestic Population Immigrants
Age Male Female Male Female
Under 19 20% 20% 13% 12%
19-60 25 2k 39 32
Over 60 .5 6 2 3
Total 50% 50% 53% 47%
(b) Labour Force per
100 Populsation
Under 19 9.6 6.8 6.2 b1
19-60 23.8 8.2 37.0 10.9
Over 60 2.5 0.6 1.0 0.2

Source: Canada Year Books, 1951-61, "Immigration Statistics".

It is not obvious, however, that this assumption about the participa-
tion rates of immigrants is valid. A check on this assumption is provided
by the work intentions of immigrants. These reveal that anticipated male
participation rates are 75%, and female are 28%. §/ These may be compared
with the rates implicit in Table IV-3 of a participation rate of males of
82%, and one for females of 33%. The slight differences are reasonable,
for no doubt some persons will join the labour force upon arrival despite

their expressed lack of intention to do so.
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If we standardize the immigrant labour force thus derived for age-sex
composition using the earnings weights for 1931 in Table IV-2, we find that
the average quality of immigrants is 15% greater than that of the average
member of the Canadian labour force. This is clearly due to the very great

concentration of young males of working age among immigrants. I/

Because their quality—in terms of the age-sex composition—has been
superior to that of the domestic labour force, any increase in immigration
relative to the growth of the labour force from domestic resources will
improve the average quality of the over-all labour force, and a decrease

in immigration will have the opposite effect.

Offsetting this in part has been the emigration of Canadians. While
there are no reliable flow data that we have been able to use, information
about Canadians resident in the United States §/ suggests that their quality
is somewhat above that of the domestic labour force. 9/ Unfortunately, it is
impossible to obtain precise estimates of the net effects of migration in
terms of the age-sex composition of the labour force. It is clear, however,
that in the past net migration to Canada has had beneficial effects on this

aspect of the quality of the Canadian labour force.

B. THE QUALITY OF THE LABOUR FORCE: EDUCATION

Improvements in the quality of the labour force brought about by
increasing the skill level of workers through education and training have
been found to be particularly important in the United States. Two empirical
approaches have been used. The first approach is to regard the improvement
of these skills as the acquisition of human capital, and then to estimate

the rate-of return on this form of investment. ;g/ The second approach is
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to measure the growth effects of these activities more directly. E}/ We shall

adopt the latter approach to analyze the contribution of education to econo-

mic growth in Canada.

The effect of education on productivity cannot be derived directly
from income data, since not all the income of the more highly educated is
attributable to education. A portion of it is in fact a form of economic
rent derived from native intelligence, personal motivation, return on in-

herited property, and other such sources of personal advantage.

That this component of income exists is recognized by most students
of the role of education in growth, but definitive estimates of its magnitude
are not available. Denison's approach is to make a best guess; he assumes
that education accounts for three-fifths of the reported income differentials.
Although this is hardly a sophisticated measure, it is clear that some kind
of adjustment is necessary. Lacking anything better, we shall make the same

assumption.

Denison also argues that the appropriate measure should account not
only for the increase in the number of years of schooling, but also for the
increase in the average number of days spent in school per year. This is
to assume that increasing the school year by a given proportion has the
same impact on labour's effectiveness as increasing the number of years of
schooling by the same proportion. We agree with Abramovitz ;g/ that it is
difficult to believe that a person with a grade eight education in 1963 is
as well educated as a college graduate in 1910. Nor does there appear to
be any indication that the number of days of schooling has any direct effect
on labour's productivity as measured by earnings. We therefore conclude

that the adjustment for days in the school year overstates by a substantial
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amount the contribution of education to economic growth, and it is therefore

omitted from the subsequent analysis.

The calculations below were carried out by one of the authors in a previous
study. lé/ The estimates indicate that as a result of formal education the
quality of labour increased by Jjust under T% for the period 1926-56. This is
about one half of the importance of education to growth in the United States,
calculated on our basis. The disparity is largely explained by the signifi-
cant lag in Canada in educating large numbers of its population, as can be

seen in Table IV-k.

TABLE IV-L

PERCENTAGE OF THE POPULATION UNDER 25 IN SCHOOL,
CANADA AND THE UNITED STATES

1801 1901 1911 1921 1951 1941 1951 1956

Canada 36,5 37.6 43,3 41,5 36.2 39.6 45,7 5l.1
United States 41,7 k42.1 51.0 L46.1 41.3 51.0 k9.6 53.0

Source: Censuses of the two countries.

As Canada has only recently closed this gap, the impact will be felt
in future decades, whereas the growth effects in the United States occurred

mainly in the postwar period.

These calculations indicate that increased formal schooling contributed
about .17 percentage points to the growth rate of potential output over the
period 1926-56. This is one half the adjusted contribution in the United
States of .35 percentage points. Because Canada's growth rate was about
one-third greater than that of the United States, the contribution of edu-
cation accounts for only 5% of the growth rate here as compared to 12% in

the latter country. 1k/
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The Economic Council of Canada, in its Second Annual Review, finds

that "the average real income per person in the labour force is estimated
to have been roughly one-quarter higher in 1961 than it would have been if

the average educational attainment had remained at the 1911 level". 15/

Our own figure is significantly less—about 7%—but this may be ex-
Plained by the shorter period selected (1926-63) and the use of the "days"
adjustment in the Economic Council study. If we lengthen our period to
1911-61 to coincide with theirs, the increase due to education that we
obtain is 12%. Revision of Denison's work to eliminate the "days" effect
reduces the role of education in the United States by about 60%. A similar
adjustment to the Economic Council's work would appear to reconcile the

remaining discrepancy.

The critical question, therefore, is whether the "days" adjustment is
appropriate. It appears to us that one of the major sources of the increase
in days, the shift from rural to urban schools, reflects the general migration
from agriculture. To the extent that our evaluation of the contribution of
inter-industry shifts of resources has allowed for the effects of this migra-
tion, adding in the adjustment for increased days of schooling per school
year would double count this contribution. The data are too weak to enable
a single, definitive statement as to the quantitative importance of education.
What is suggested, in either case, is that formal education has not played a

major role in expanding the potential of the Canadian economy in the past.

Other forms of investment in human capital, such as on-the-job train-
ing, health improvements, productive wage increases, and improvements in
channeling new information ;é/ are either not yet sufficiently developed
conceptually or else require data which are not available for Canada at

present.
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One source of improvement of labour skills which has very great poten-
tial importance for Canadian growth has been the migration of workers into
and out of this country. ;Z/ Table IV-5 reveals the rapid increase in the
relative importance of professional workers in the immigrant labour force
and the fact that this proportion was substantially greater than that of

the domestic labour force in the period after 1951.

TABLE IV-5

RATIO OF PERCENTAGE OF PROFESSIONALS IN IMMIGRANT
LABOUR FORCE TO PERCENTAGE OF PROFESSIONALS
IN THE LABOUR FORCE, CANADA

Period Male Female
1947-49 0.77 0.50
1951-54 1.27 0.87
1956-60 155 1.02

Source: Economics and Research Branch, Department of Labour,
The Migration of Professional Workers into and out
of Canada, 1946-1960. Professional Manpower Bulletin
No. 11, Queen's Printer, Ottawa, October 1961, Table 7,
p. 21.

Offsetting this in part is the substantial outflow of Canadians,
almost entirely to the United States. Table IV-6 below compares the
occupational structure of emigrant workers to that of the domestic labour

force.

If these occupational distributions were weighted by an index of
average earnings, the quality of emigrant workers in terms of these skills
is estimated to be about 10% greater than that of the domestic labour force.
While this is an admittedly crude procedure, since emigrants may have higher

or lower than average earnings in their respective occupational classes, it
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would appear that emigration tends to lower the average skill content of the

domestic labour force. 18/

TABLE IV-6

RELATIONSHIP OF OCCUPATIONS OF CANADIAN-BORN
WORKERS EMIGRATING TO THE UNITED STATES
TO THOSE OF THE DOMESTIC LABOUR FORCE

Share in Canadian Share in Emigrants

Occupation Labour Force, 1951 to U.S., 1950-55
Professionals,

technical, etc. 7.5% 2k, 3%
Clerical 17.5 28.8
Managers 8.5 5.9
Foremen 15.9 13. 4
Operatives and Labourers 27.0 16.3
Farmers and Farm Labourers 15.6 2.7
Service Workers 6.4 k.9
Private Household Workers 1.5 3.7

Source: Department of Labour, Professional Manpower Bulletin No. 11,
op. cit., Table 12, p. 32.

Our findings suggest that changes in the over-all age-sex composition
of the labour force have not contributed to growth in the past in Canada.
However, migration, both in and out, does appear to have had an effect on
quality, as both emigrants and immigrants are not only more skilled than
domestic workers, but they also have an age-sex structure more favourable for
economic growth. Since these population flows are in part affected by the
level of unemployment, the cost of high unemployment must include the loss of

these skills as well as the loss of emigrant and potential immigrant workers.

Increases in the average educational level of workers, which have had
a minor effect on growth in this country in the past, should become a much

more important factor in the coming decades.



98

C. STRUCTURAL CHANGE AND ECONOMIC GROWTH

In Chapter II we presented an analysis of the importance of movements
of resources between the four broad sectors——government, agriculture, resi-
dential and the PNF sector of the economy. The results indicated that from
7% to 10% of the observed change in aggregate output per employee over the
1926-63 period could be accounted for by the changed industrial composition
of labour and capital, which reflects in part chenges in the industrial com-

position of output.

In this section we inquire further into the effect of changes in
the distribution of resources between sectors. First, we examine the
importance of changes in the inter-industry distribution within the economy
as a whole and within manufacturing. Second, we measure the extent to
which inter-regional movement of resources hes contributed to economic growth.
Finally, we consider the interaction between the inter-industry and inter-

regional changes.

Since the relatively large contribution of inter-sectoral movements heas
been found to explsin the higher growth of total factor productivity in Canada
relative to the United States, we shall compare the estimated effects for

Canzds to comparable estimates for the United States, where this is possible.

Detailed evidence on the importance of these shifts over the 1937-61
period may be derived from N. H. Lithwick's study of economic growth in
Canada. jéy According to this study, 15% of the growth of total private
domestic product could be attributed to relative factor movements between

private sectors.

These shifts between major sectors are unlikely to continue to provide

such a powerful stimulus to growth in the future. This is because of the
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central role of agriculture in the process, the movement from which has
served to raise the over-all level of productivity in the economy because
of the relatively low level of output per man in that sector throughout
the period under study. Further reductions in the agricultural labour
force cannot be as substantial simply because that group has been reduced
to such a relatively small proportion of the total labour force, as can be

seen in Table IV-8.

These inter-sectoral movements also help to explain the higher
growth rate of productivity in Canada than in the United States. gg/ When
the effect of inter-sectoral shifts in both countries is eliminated, the
remaining residual growth rates are closer together, as can be seen in
Table IV-7. This is due to the relatively greater decline in Canadian
agriculture during this period, which is the major source of the inter-
sectoral productivity gains. For the United States, the bulk of the
decline in agriculture had occurred earlier and had extended over a longer
period than that in Canada, reducing its effect during the period under

study, as can be seen in Table IV-8.

TABIE IV-T7

ROLE OF INTER-SECTORAL SHIFTS, UNITED STATES
AND CANADA, PRIVATE DOMESTIC ECONOMY

U.S., 1929-57 Canada, 193T7-61
5 Sectors 10 sectors
Average Annual Growth
Rate of Output 2.90% L. 219
Measured Factor Contribution .94 1.47
Inter-Sectoral Shifts .11 .66
Residual Growth Rate 1.85 2.18

Source: Lithwick, op. cit., Table 37, p. 91.
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IABLE IV-8

PROPORTION OF CIVILIAN LABOUR FORCE IN AGRICULTURE,
UNITED STATES AND CANADA, SELECTED YEARS

Canada United States
1926 3h,2 n/a
1929 33.0 21.2
19%9 29.7 17.4
1949 21.3 12.9
1956 13 .4 9.7
1963 9.5 6.8

Source: U, S.: Economic Report of the President, 1965,
Table 321, p. 21k, Canada: Canadien Statistical
Review, 1959 Supplement, Table 8, p. 35, and 1963
and 1964 monthly reports.

Whereas the relative share of agriculture in the labour force fell by
14 percentage points in the United States over the period, in Canada the
decline was almost twice as great. In addition, the decline in the United
States was relatively steady over the entire period, whereas for Canada

about two-thirds of the decline occurred in war and inmediate postwar years.

It is possible to examine industrial shifts at a more detailed level
of aggregation within the manufacturing sector. For the United States,
shifts among 16 industries accounted for 8.5% of the residual growth rate
in that sector. This would provide a .05 percentage point rise in the
ageregate contribution of factor shifts and reduce the aggregate residual

in the private domestic economy of the United States to 1.80% per year.

For Canada, it has been found that similar shifts between manufacturing
industries accounted for about 5.5% of productivity growth in that sector. g;/
This would raise the asggregate factor shift contribution by about .OT per-
centage points and reduce the aggregate residual in the private domestic

economy of Canada to 2.11% per annum.
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It is likely that further intra-sectoral shifts will not be a major
source of productivity advance, both because of the relatively small weight
of other sectors, and because of the small contribution of shifts within

manufacturing.

In summary, we have found that inter-sectoral shifts of factors have
been a major source of growth in Canada, accounting for about 15% of the
growth rate in private domestic output between 1937 and 1961. This also
serves to explain much of the observed discrepancy in the aggregative
residual growth rates of Canada and the United States, suggesting that
technical change has increased at about the same pace in the two countries.
This can be substantiated by comparing the residual growth rates at the

major sector level in the two countries, albeit over somewhat different

time spans.
TABIE IV-9
RESIDUAL GROWTH RATES, SELECTED INDUSTRIES,
CANADA AND THE UNITED STATES
Canada, 1937-61 U.S., 1929-5T

1. Agriculture 1.60% 1.68%

2, Mining 1.92 2.05

3. Manufacturing 2.27 1.96

4. Transportation,
communication, etc. 3.33 k.03

Source:  Lithwick, op. cit., Table 19, p. 52, and Table 34, p. 83.
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The observed similarity at the major sector level suggests that there
are technological parallels in the two countries, gg/ and lends support to
the conclusion that inter-sectoral shifts partly reconcile the observed
differences in total factor productivity between the two countries at the

aggregate level.

Inter-Regional Shifts

Shifts between sectors are not the only source of productivity gains
resulting from structural changes. If persons move from regions where their
productivity is low, such as the Maritimes, to ones where it is higher,
such as Ontario, then there will likely be a net gain in productivity for

the economy as a whole.

Over the 193%1-61 period this has been a very minor source of productiv-
ity growth in Canada, for it raised the growth rate of aggregate output per
man by .02 percentage points per year between 1931 and 1951. g;/ This
contrasts to the inter-sectoral effect during the same period which raised

the rate by .45 percentage points. 2L/

These effects are not necessarily independent, however, for it may be
that those changing residence may also be changing sectors. To examine
this possibility the effects of inter-sectoral shifts within regions are
calculated. As these accounted for about 90% of the aggregate inter-
sectoral effect, the degree of interaction between the two effects has not

been substantial.

As is illustrated in Table IV-11, the inter-sectoral variation in
earnings within regions between agriculture and other sectors is much
greater than the inter-regional variation in earnings within agriculture

and other sectors.
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TABLE IV-10

REGIONAL AND SECTORAL CHANGES IN THE
LABOUR FORCE, CANADA, 1931-51

1931 1951
Ratio Ratio
Non- Agr./ Non- Agr./
Region Agr. Agr. Total Total Agr. Agr. Total Total
1. Atlantic
Provinces 5.0 7.6  11.0 %1% L2 7.0 8.2  15%
2. Quebec 5.5 19.2 2k, 7 22 3.8 2h.6 28.4 13
3. Ontario 8.0 27.3 35.3% 23 3.9 32.5 36. 4 11
k. Prairies 10.9 11.0 22,1 50 6.5 11.9 18.4 35
5. British
Columbia 1.0 5.9 6.9 1k 0.6 8.0 8.6 T
28.8  T1.1 100.0 16.0 840 100.0
TABLE IV-11
MEAN EARNINGS (MALE WAGE EARNERS) BY
REGION AND BY SECTOR, CANADA, 1961
Region Agr. Non-Agr. Total
1. Atlantic Provinces $1,195 $2,923 $2,882
2. Quebec 1,365 3,502 3,6k49
3, Ontario 1,440 L, oL5 3,984
4. Prairies 1,235 3,725 3,578
5. British Columbia 1,770 4,049 L,005
CANADA 1,362 3,7kl 3,679

Source: Census of Canada, 1961, Vol. 3,3-10.
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In contrast to the usual stress on the importance of inter-regional
mobility, these findings indicate the inter-regional movements of the past
contributed little to measured productivity advance. Moreover, even if all
the interaction between inter-regional and inter-sectoral shifts is ascribed
to the regional movements, the contribution to the growth rate of total
factor productivity of inter-regional movements would still be less than
3%, and their share in the contribution of both types of structural change

combined would be less than one-sixth.

D. PURE TECHNICAL CHANGE

As we indicated earlier, part of the residual factor in economic growth
may be explained by what are essentially measurement errors—errors of aggre-
gation and measures of the inputs which do not take into account quality
change. However, after account is taken of the effect of the changed inter-
sectoral composition of output and resources and of improvements ;n the
quality of the labour force brought about by education (offset in part by
changes in the age-sex distribution of the labour force), a substantial

residual remains.

No doubt the residual could be reduced further by a more detailed and
more complete specification of the inputs. However, it is unlikely that
such a procedure could eliminate the residual entirely. Moreover, we would
be suspicious of such a result, in view of the efforts made to improve tech-
nology and of various studies which have pointed up the importance of inno-
vations in particular industries. Unlike the addition of higher quality
factors of production, the making of an innovation involves a permanent shift

in the relationship between output levels and input levels. 25/
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In this section we briefly discuss the influence of education and
of research and development upon the pace of technical advance. We
make no attempt to measure the contribution of these activities to the growth
rate, since we believe that fruitful analysis of the effects of these acti-

vities would require a detailed analysis at the industry or firm level.

There is a greater likelihood that investment in both activities is
below rather than above socially optimal levels. Innovation resulting from
research and development activities have significant external effects—
benefits which cannot be captured by the individual firm. One cannot assume,
therefore, that the activity levels set by private firms are optimal in a
social sense. Furthermore, the smaller firms in the economy may not have
access to financial resources sufficient to mount a research and development

operation at all.

As for education, the bulk of the activity lies within the public
sphere, and the bulk of the remainder is accounted for by private non-profit
institutions. There is no assurance that the level of education is optimal
in a social sense, and evidence on the high rate of return on human capital
suggests that there has been considerable underinvestment in this security

in the past. 26/

As these arguments apply to the United States as well as to Canada and
as the economies of the two countries are similar, it is instructive to
compare them. The extent to which Canada lags behind the United
States in these activities would provide some indication of how much room

there is for improvement. Let us now turn to an examination of both factors.

Some effect of improved education can be reasonably regarded as an

increase in human capital. This approach provided the basis for the analysis
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of the previous section. Like investment in plant and equipment, increases
in this stock of human capital contribute to growth; the mere maintenance of
the stock does not. If this were the only contribution of education to
growth, we would expect a society with a high, but constant, level of edu-
cation to grow at the same rate as another society with a low, but constant,

level of education.

We reJect this view, since it ignores the impact of education upon
the discovery of new knowledge. Corresponding to the growth of RZD is the
growth of the use of highly educated technical and professional personnel.
Much of the process of discovery of new knowledge is dependent upon the
highly educated and trained scientist, whether he is working in business,
in government, or in the universities. Measures which ignore this role of
the level of education in economic growth will likely understate the impor-
tance of education. As higher educatipn is likely to contribute more to the
process of technological advance under modern conditions, we shall devote

our attention to it.

Table IV-12 presents a comparison of the percentage of the labour force
with some higher education and with university degrees-in Canada-with the
corresponding estimates in the United States for selected years. As is
readily apparent, the proportion of persons with university degrees in Canada
is not only below that of the United States; the differential has widened
over the period. A comparison of persons with some higher education presents

a similar picture.

Given the estimated high rate of return on investment in higher edu-
cation in the United States, and given the recent evidence assembled for
Canada, there appears to be a great deal of room for expansion of investment

in higher education in Canada.
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TABLE IV-12

MINIMUM YEARS OF EDUCATIONAL ATTAINMENT OF
MALE LABOUR FORCE, AGED 25-3L AND 55- 6k,
CANADA 1961, UNITED STATES 1960

Per Cent of Male Per Cent by

Minimum Educational Age Labour Force Which U.S.
Attainment Group Canada United States Exceeds Canada
8 Years Elementary 25-34 81.5 88.9 9
School 55- 64 55.5 63.8 24
L Years' High 25-34 28.2 57.2 103
School 55- 6 16.9 26.1 5k
University Degree 25-34 6.0 1h.7 145

55- 64 L,2 7.0 67

Source: "The Contribution of Education to Economic Growth", by Gordon W.
Bertram, Staff Study No. 12, Economic Council of Canada,
June 1966, Tsble 12, p. 22.
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Research and Development

Iet us now turn to a brief review of R and D expenditures in Canada.
We observe in Table IV-13 that there has been no discernible trends in these
expenditures as a proportion of sales. In fact, the only industries apparently
expanding this activity are chemicals and electrical products. On the other
hand, there has been a substantial decline in these expenditures in trans-
portation equipment, textiles and rubber manufacturers. In fact, total
reported industrial R and D varied quite widely, from $66 million in 1955 to
$149 million in 1957, $100 million in 1959 and $115 million in 1961. This is
in sharp contrast to the United States, where these expenditures rose steadily
from $7,725 million in 1957 to $9,609 million in 1959 and $10,872 million in

1961.

These data also suggest that in the United States R and D is being
carried out at a much greater level of intensity than in Canada. On a per
capita basis, these expenditures are ten times those in Canada, while within
manufacturing divisions the ratios of R and D to sales are consistently higher,
varying from near equality in textiles to a factor of ten higher in wood and
furniture. Part of this is due to the very large role played by the govern-
ment in the United States, which in 1961 financed 60% of total industrial
R and D, whereas in Canada this proportion was about 15%. As can be seen in
Table IV-14, more than one half of these federal expenditures in the United
States are in missiles and aircraft, and one quarter are in electrical in-
dustries, whereas the share of these industries in the R and D expenditures by
the Government of Canada are one third (transportation equipment) and one half
(electrical products). Excluding rubber, the discrepancies in the remaining
industries are not nearly as great, although the levels of private R and D as

a proportion of sales is still consistently lower in Canada.
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TABLE IV-13

CANADIAN TOTAL RESEARCH AND DEVELOPMENT EXPENDITURES AS
PER CENT OF SALES OF REPORTING FIRMS

Industry 1955 1957 1959 1961
Mines, Quarries, 0il .59 .99 .99 .91
Foods & Beverages .12 .13 .12 .16
Rubber 1.32 1.64 53 1.08
Textiles b7 .60 l.22 2.0%
Wood .21 .18 .23 .07
Furniture .67
Paper & Allied .27 .39 Ll s
Primary Metal L2 4o . 4o il
Metal Fab .56 .67 .71 .69
Machinery 1.10
Transport Equipment 2.10 5.04 1.90 1.h47
Electrical Products 1.4k 1.66 181 2.67
Non-Metallic .89 <77 .78 .75
Petroleum & Coal .45 .54 .30 .35
Chemicals 1.13 1.34 1.54 1.k49
Other Manufacturing .38 .55 .65 .98
Transportation .2k .20 <1h 1k

Other Non-Menufacturing

Totals .63 1.10 .73 .4



Industry

Mines, 0il,
Quarries

Food &
Beverages

Textiles &
Apparel

Lunber, Wood,)
Furniture )

Paper &
Allied

Chemicals:
Industrial
Drugs
Other

Petroleum
Refining &/

Rubber

Stone, Clay and
Glass
(Non-Metallic)

Primary Metals
Ferrous
Non- Ferrous

Fab. Met. Products
Machinery
Electrical
Communication
Other

Motor Vehicles
(Trans. Equipment)
Aircraft
Instruments b/
Scientific
Optical

Other Manufacturing)
Non-Manufacturing )

Total
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TABLE IV-14

RESEARCH AND DEVELOPMENT EXPENDITURE AS PERCENTAGE
OF SALES OF FIRMS REPORTING R and D,
UNITED STATES AND CANADA, 1961

Canada
Federal Private Total Federal Private Total
R&D R&D R&D R&D R&D R&D
.91 .01
.3 .3 .16 .16
* * .6 1.0l 1.01
.07 .07
* * .5 .67 .67
* * .7 bl .45 .5
1.0 3,6 4,6 *% 1.49 1.49
1.1 b4 5.5
i 46 b7
1.2 1.6 2.8
1 .9 1.0 <35 «35
.6 1.6 2.2 1.08 1.08
.2 1.6 1.8
.75 .75
.1 o7 .8 *% R L
.7 o7
o2 .8 1.0
o4 .9 1.3 .01 .68 .69
1.4 3.0 Lob 1.10 1.10
6.6 3.7 10. k4 .78 1.89 2.67
8.2 2 2.4
5.5 3.5 9.0
T 2.2 2.9
1.03 i 1.47
21,6 2.6 24,2
3.3 ] 7.3
5.3 3.9 9.2
2.1 4,0 6.1
.06 .92 .98
.9 .5 1.k
2.6 1.8 bL L1k .60 e

# Not seperately available, but included in the total.

#* Less than .005%.

&/ 011 refining and extraction. Includes coal in Canada.

b/ For Canada, included under other manufecturing.
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It is clear that research and development in Canada—even after allow-
ing for differences in industrial composition of output and for the great
role of federally financed and defence oriented research in the United
States—is at a level relative to sales much lower than that performed in

the United States.

What accounts for this? Several of the following factors may be

important:

1. The ready access by wholly owned subsidiaries to technical changes

developed by parent firms abroad.

2e The greater relative importance of smaller sized firms in Canada. It
is well known that in the United States R and D spending is con-

centrated among larger firms.

L The lower level of spending by governments and by universities on
basic research in Canada. Since applied research and basic research
are to some extent complementary activities, the lower level of basic
research carried out in Canada may reduce incentives for private firms

to carry out industrial research.

b, The lower availability in Canada of skilled scientists and technicians—

perhaps partly because of reason 3 above.

5. The fact that management is less professionalized and has a lower

educational level in Canada. 27/

As was pointed out above, since research and development are activities
which have significant external effects, one cannot assume that the activity

levels set by private firms are optimal in a social sense. Indeed, the

95937—9
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presumption is that, unless the programme is subsidized by the government,

the research efforts mounted by individual firms will be inadequate.

The low level of R and D in Canada relative to the United States
suggests there is a great deal of room for improvement. Of the reasons
mentioned above, only the first provides any support for the argument that
optimal R and D levels are lower in Canada. Even in this case, there is
some danger that reliance upon borrowed technology alone by subsidiary
firms may not be a socially optimal policy. The bulk of R and D is focused
on new product rather than new process development and there is no guarantee
that products developed by parent company research would be the products

most suitable for the markets of the subsidiary firm.

The acquisition of new technology from foreign parents by Canadian
subsidiaries is clearly of benefit to Canada, and it would be unwise to
impede this flow of information. However, this does not mean that positive
steps to encourage R and D expenditures within Canada are inappropriate.
The close interaction of applied research and development—which accounts
for the bulk of R and D expenditure by private firms—with product design
indicates there may be scope for independent R and D establishments within

subsidiary firms.

Furthermore, to the extent that these low relative R and D expendi-
ture levels in Canada reflect the greater relative importance of smaller
firms, there is a clearer case for public policies designed to encourage
industrial R and D. The less frequent establishment of an R and D operation
and the smaller scale of their R and D operations refiect, in part, the

inadequate access to funds by smaller firms in imperfect capital markets.
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Tax and subsidy programmes aimed at increasing the availability of funds

for these activities can therefore be justified.

As for the other factors which may explain the relatively low level
of industrial R and D expenditure in Canada, the lag in the expansion of
public expenditures in the areas of higher education and basic research
appears to us to be of major importance. These activities may also serve

as indirect stimuli to research and development activities in industry.

95937—93
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CHAPTER V: CAPITAL FORMATION

In this chapter we turn to an examination of the third source of
economic growth—the rate of capital formation. Capital formation has not
been as important a source of growth as either labour force growth or tech-
nical change. ;/ However, as it is probably more susceptible to influence
by fiscal, monetary and tax structure policies, an analysis of this source

of economic growth is particularly important.

The rate of capital formation is determined by the interaction between
the propensity to invest on the cne hand, and the aveilability of funds,
from both domestic and foreign sources, on the other. Which of the blades
of this pair of scissors is the more important determinant of the rate of
capital formetion in a particular period will depend upon the level of ag-
gregate demand in relation to potential output and upon the willingness of
policy makers to tolerate price level increases Or a worsened balance of

trade position.

Tt is our view that in the Canasdian economy in the absence of induced
offsetting policy moves, it is the propensity to invest that is of overriding
importance. When the economy is operating below its full employment poten-
tial, a rise in the propensity to invest will bring about a rise in income
and the savings and capital inflows necessary to finance the investment.
Changes in the domestic propensity to save, on the other hand, will be
largely nullified by offsetting changes in income which will keep savings
in line with investment. Under such circumstances, the propensity to invest

is the active determinant of the level of capital formation; the propensity

to save and the capital inflow are accommodated to the propensity to invest

116
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via changes in income levels and moderate changes in domestic interest

rates. 2/

In an open economy under fixed exchange rates, this active role of
the propensity to invest is particularly important, as the availability of
funds from abroad limits the extent to which domestic interest rates respond
to changes in investment and income. In such an economy, moreover, the
availability of foreign funds means thst the rate of capital formation is
largely determined—in the absence of policy countermoves—by the propensity
to invest even under conditions of full employment. Under these conditions,
changes in investment demsnd will draw in funds from abroad to finance the
expansion of investment. In such a situation, however, fiscal and monetary
policies are unlikely to remain passive. The desire to avoid the inflation-
ary consequences of an expansion in investment, and to prevent an increase
in the deficit in the current account of the balance of payments will lead
policy makers to adjust fiscal, monetary and other policies to dampen the

investment boom, 2/

It is the existence of these other goals of public policy—avoidance
of infletion and avoidance of large balance of trade deficits—which lend
importance to the domestic propensity to save. Given these goals, an in-
crease in the domestic savings rate is a necessary condition for the reali-

zetion of a rise in investment under full -employment conditions.

Furthermore, as was argued above, it is the potential rate of growth
of national product, not domestic product, which measures the growth of the
potential material well-being of Canadian residents. An increase in capital
formation which is financed via a rise in national savings will have a larger
effect on the growth of national product than will a similar increase finan-

ced by the use of foreign funds. ﬂ/ It follows that a policy designed to
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increase the rate of economic growth by increasing the rate of capital
formation must be concerned with savings decisions as well as investment

decisions.

We therefore proceed as follows., First, we examine the determinants
of the level of business fixed investment, including an assessment of the
possible role of tax structure changes in affecting the propensity to in-
vest. Second, we discuss the determinants of private domestic savings,
looking first at corporate retentions and then at personal savings. Finally,
we discuss the various policy combinations that could be used to bring about

a balanced expansion of savings and investment at full employment.

A, THE PROPENSITY TO INVEST

Until recently the literature on investment has been dominated by the
accelerator-residual funds controversy. There is general agreement that the
relationship of current and expected output to capacity is a key determinant
of the level of investment. There is a great deal of disagreement about the
need to include profits or some measure of available funds as an additional
determinant of investment. As for the rate of interest, meaningful results
have been difficult to obtain with the typical models of investment behaviour
fitted to empirical data. j/ As will be discussed briefly below, however,
recent empirical work based upon more carefully specified models has de-

tected a significant effect of the rate of interest on investment. é/

Profit was once assigned the role of a measure of the rate of return
or expected profitability of new investment. It has become clear, however,
that current and past profit levels may be poor measures of the expected
rate of return. Indeed, the relationship of output to capacity may provide

a better indication of the expected marginal rate of return.
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However, those who reject the pure accelerator theory and its variants
have argued that the availability of funds is an important determinant of
investment. Since internal sources of funds are particularly important in
some major sectors of the economy, this theory suggests that gross retained

earnings be added as en explanatory variable.

This controversy is relevant for the influence of taxation of invest-
ment. If investment depends only upon expected output and capacity, then
changes in the tax structure, and changes in the mix of monetary and fiscal
policies, will not affect investment. Under these circumstances, the in-
fluence of taxation upon investment is confined to its aggregate demand

effects—fiscal policy is important, the tax structure is not.

On the other hand, if investment depends partly upon the availability
of internal funds, and if the corporate income tax is not fully shifted,
changes in the burden of taxation upon corporations will affect the level of
investment when aggregate demand is held constant by compensatory changes in
other policies. If investment depends in part upon the cost of capital, then
both changes in the mix of monetary and fiscal policies and changes in the

tax structure could affect investment at a given level of aggregate demand.

In addition to the effects of capital requirements (as measured by
the relationship between output and capacity) and of gross retained earnings,
the role of monetary variables and of the marginal corporate tax rate itself
will also be examined. The inclusion of monetary variables needs no expla-
nation. The marginal tax rate is introduced in order to test whether the
effect of tax rates upon the rate of return has had a significant influence

on investment.

The general model which we examine may be stated more formally as

follows:

95937—10
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Investment depends upon:

(a) Capital requirements, as measured by output in relation to capacity.

(b) The availability of internal funds, as messured by gross retained
earnings.

(c) The costs of external funds (as measured by the rate of interest) or
the general level of liquidity (as measured by the money supply).

(a) The expected rate of return on investment. In the absence of tax
changes, we assume that the relationship of output to capacity is a
reasonable proxy for the expected rate of return. The inclusion of
the marginal tax rate will allow for tax-induced changes in the rate

of return.

The various models were applied to aggregate annual data for the pre-
war and postwar periods. We shall first discuss these finds, and then turn

to discuss some supplementary evidence.

Two basic models are estimated with three alternative lag specifications
for each. These are a capital stock adjustment model, which includes the
lagged gross capital stock as an additional independent variable and a dis-
tributed lag investment model which includes the lagged value of investment
itself as an additional independent variable, As the monetary and marginal
tax rate variables are generally statistically insignificant, these variables
are deleted from the equations reported in the table; however, the partial
correlations of investment for each of these variables is reported. The other
independent variables are introduced alternatively as simultaneous, lagged
one year and averaged over the current and preceding year in the alternative

lag formations.

The two basic models presented in Table V-1 are as follows:
Model I. Capital Stock Adjustment Model.

It =a +bRet +c Gap +d K-1
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Model II. Distributed Lag Model.

It =a +bRet +c Gap +d Ii-1

I = Business Fixed Investment (Excluding Residential Construction)
Ret = Gross Retained Earnings

Potential Output minus Actual Output (PNF Sector)

§
=
n

K = Capital Stock
(all of these variables are measured in millions of constant (1949)

dollars).

Partial correlations are computed for the tax and monetary variables

for each model.

The regression results obtained for the different variants of these
models are tabulated in Teble V-1, Of the sixteen equations presented in
that table, the coefficient of the utilization variable has the correct
sign in every one; incorrect signs for the coefficient of the retention
variable occur only twice. The retention coefficient is statistically
significant in twelve equations; the coefficient of the utilization variable
in thirteen equations. I/ The coefficients of both of these variables are

statistically significant in nine equations.

However, the coefficients on both variables are quite unstable, both
between different equations within each period and between periods for the
same equation. This is due to the high intercorrelation between the utiliza-
tion and retention variable (see Table V-2), a problem which has consistently

plagued empirical testing of the accelerator-residual funds hypotheses.

According to the different coefficients on retentions in Table V-1, the

impact of a dollar increase in gross retentions upon investment might be as

95937—103



Model I:

Period

19L48-61

1948-61

1948-61

1948-61

1948-61

1948-61

Model II:

1948-61

1948-61

Model I

1927-29

1927-29

1927-29

1927-39

1927-39

1927-39

Model II:

1927-39

1927-29

Note: Tests of regression coefficients are based on one-tailed t tests for the coefficient of Ret, Gap, and Iy.j,
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TABLE V-1

INVESTMENT FUNCTIONS FITTED TO ANNUAL
DATA FOR PREWAR AND POSTWAR PERIODS

It=a+bRet+cGap+th_1

Timing of
Variables
(exc.K)
Current
Current
Legged
Iagged

Averaged

Averaged

a

Constant

-542.88

-325k4,

-961.75

-2983.

-1600.

-lé2.

b

Ret

1.1993
(k.oL) **

.3605
(1.00)

1.ko5
(L.93) **

RITI)
(1.35)

1.046
(6.21) **

. 5965
(2.70) *

K.y replaced by I._; (i.e., a Simple Distributed Iag Model)

Current

Iagged

Current
Current
Iagged
lagged
Averaged

Averaged

Kt-l replaced by I;_q
Current

Lagged

-906.

-637.

1218.

507.

1071.

-1022,

542,

561.

. 7221
(3.10)**

.8035
(2.14)%

-.09k
(1.03)

-.0967
(2.05) *

433
(b.27) %>

.ket6
(3.9L) %+

.2088
(2.39) *

.2507
(3.97) **

o 1376
(1.79)

L4384
(3.9k) **

and a two tailed t test for the coefficient of Ki_ 7.

See variables following Table V-6.

Regression Coefficients
(t values in parentheses)

c

Gap

-.0081
(0.07)

-.7518
(2.87) **

~.1h1k
(1.11)

-, TT5k
(3.73) **

-.1898
(1.80) %

-.9675
(6.5k) **

-.1781
(2.06)*

-.1507
(1.37)

-.2376
(9.98) **
-.3607
(13.76) **
-.1280
(5.29) **

-.1136
(3.60) **

-.1926
(9.51) **

"-2533
(10.88) **

-.1381
(5.07) **

-.1381
(2.73)*

K1

.1709
(3.01)*

L1487
(3.39) **

.1805
(5.91) **

L6797
(3.86)**

L4879
(2.13)*

L1782
(5.32) **

-.0300
(0.7%)

<1011
(3.31) **

. 4oo6
(L. 20) **

-.0L62
(0.23)

2

.91

.93

.92

<95

1.36

1.79

2.03

1.63

1.83

1.5k

0.81

1.5k

2,12

1.89

1.86

2.13
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high as $1.41 or as low as k2 cents for the postwar period. In the prewar

period, the range is from 44 cents to -11 cents.,

TABLE V-2

SIMPLE CORRELATIONS BETWEEN GROSS RETENTIONS AND
THE GAP BETWEEN ACTUAL AND POTENTIAL OUTPUT

Prewar Period Postwar Period

Current -.62 Current -.72
Lagged -.72 lagged -.76
Averaged -.68 Averaged -.80

Note: (See variables following Table V-6.)

However, not all of the estimates in Table V-1 are of equal validity.
There is considerable evidence to indicate that investment responds with some
lag to changes in its determinants, which suggests rejection of those models
which use current values of the explanatory variables in favour of those with
lagged values or averages of current and lagged values. Since the lagged
capital stock is statistically significant in nearly all variants of Model I,
we shall also reject those versions of Model I which exclude the lagged capital

stock.

When ten equations are thrown out on these grounds, the range of the

estimates is much narrower, as is illustrated in Table V-3,

TABLE V-3
RANGE OF COEFFICIENTS ON GROSS RETENTIONS
High Low
1927-39 . Lz8L .2507
1948-61 .8035 L4643

* The impact is measured as of the second year after the change in
retentions. The long-run effects are not very different for most
of the equations (See Table V-L),

Note: (See variables following Table V-6.)
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TABLE V-4

IMPACT DURING SECOND YEAR AND LONG-RUN IMPACT OF A
PERMANENT OWE DOLLAR INCREASE IN GROSS RETENTIONS

Period 1948-61

Impact During Long-Run
Equation Second Year Impact
Model I Lagged 464 Sht
Model I Averaged 604 T34
Model II Lagged 80k 1564
Period 1927-39
Model I Lagged Y. 414
Model I Averaged 254 284
Model IT Lagged b kot

Note: (See variables following Table V-6.)

The lower values of the coefficients of the retention variables in
the prewar period may reflect a desire to use retained earnings for debt
reduction during the adverse conditions of the 19%30's. The coefficients
on the utilization variable were also lower in the prewar period, however,
which suggests an alternative explanation. Under the adverse conditions
of the 19%30's, a large part of the investment that was made was probably
"autonomous” in the sense that it was related to major technological develop-
ments and innovations. With a large gap between potential and actual output,
and gross retentions at a very low level, the response of investment to

changes in these variables was correspondingly weak.

Of the models estimated, the capital stock adjustment model with the
independent variables averaged over the current and preceding years gives

the best results for both periods.

As for the coefficient on the capital stock, let us examine the best

investment function fitted to annual data for the postwar period. This is
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the equation using the value of the independent variables averaged over the

current and preceding vears:

I = - 4162 + .5965 Ret - .9675 Gap
+ ,1805 Ki 1
(R = .96)

At first glance, this function appears peculiar, as the sign of the
capital stock is the opposite to that obtained in the usual stock adjustment
model. However, in the formulation used, the positive sign on the capital
stock variable makes sense, since the variable (Q: - Pi) would pick up the

negative effect of an increase in cavacity upon investment. §/

It is not surprising that an increase in K, given the gap between
actual and potential output, has a positive effect upon investment. The
dependent variable, being gross investment, includes replacement investument,
which is positively related to the size of the capital stock. As replace-
ment investment could account for as much as 10% of the capital stock, a
substantial portion of the estimated positive effect of the capital stock

is simply explained. 2/

Aside from replacement investment, an increase in K, given Q and P,
indicates that the capital intensiveness of production has increased. Under
these conditions one would expect larger investment in relation to capacity

requirements, as measured by (Q% - P?).

These two factors would appear to explain the coefficient of 0.18
obtained for the capital stock. However, as the capital stock is dominated

by trend, it could also serve as a proxy for other trend dominated variables.
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Taken as a whole, these results suggest that retained earnings do
have a significant impact upon investment and point toward rejection of a
simple output-capacity accelerator model. However, the statistical problems
involved in tnese data do not permit a precise estimate of the effect of

retentions (or of utilization) upon investment.

Estimates of the effect of corporate taxes upon investment must neces-
sarily be even less precise. The observed changes in retentions reflect
changes in corporate tax rates and changes in allowable depreciation rates
(as well as other variables). The effect of an increase in depreciation
upon investment may well be greater than the effect of an ordinary corporate
tax cut. Consequently, we cannot use the coefficients in Table V-1 to
predict the effects of either type of tax change, since they reflect, in
vart, a mixture of both. 10/

Partial Correlation with Monetary
and Tax Variables

Partial Correlations of investment with the marginal corporate tax
rate, the rate of interest, and the money supply are presented in Table V-5.
Tn no instance is either of the monetary variables statistically signifi-
cant. In view of the poorness of the measures we have used, and in view of
certain statistical difficulties with monetary variables in investment
models, these results can hardly be regerded as conclusive. }g{ Further-
more, the more adequately specified quarterly models described below

yielded opposite results.

Investment is significantly positively related to the corporate tax
rate in the postwar years. This result is puzzling at first glance, but
it may well be a reflection of the differential impact of taxes and de-

preciation upon investment. If a dollar reduction in tax liability has



Model I:

Period

1943-61

1948-61

1927-29

1927-39

Model II:

1948-61

1927-29

It
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TABIE V-5

PARTTAL CORREIATTONS OF INVESTMENT WITH TAX
AND MONETARY VARIABLES: ANNUAL DATA,
PREWAR AND POSTWAR PERIODS

=a t+DbRet +c Gap + d Ky
Partial Correlations (t values)
Marginal Interest Money
Timing Tax Rate Rates Supply
Iegged .675 -. 185 -.110
(2.75) (1.66) (0.33)
Averaged .558 oy -2
(Note Lagged (2.02) (1.%0) (1.36)
for M and r)
lagged .10ko0 269 o1h45
(0.20) (0.79) (0.42)
Averaged -.140 o/ SLL .193
(0.k0) (1.63) (0.56)
Same as Model I, Kt.j replaced by It-1
Lagged . 795 -.172 -.282
(3.93) (0.52) (0.88)
lagged .093 . 324 -.039
(0.26) (0.97) (0.11)

Note: See variables following Table V-6.
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less of an impact upon investment than a dollar increase in depreciation,
the tax rate would reveal a positive partial correlation with investment.
Over the postwar period the tax treatment of depreciation was liberalized
while tax rates on net income rose.

Supplementary Evidence

1. Realization functions

The investment forecasts published in Public and Private Investment

have also been investigated. These forecasts predict the change in invest-

ment quite well, as is apparent in the first equation listed in Table V-6,
"Realization functions”, which relate the difference between the
investment forecast and the investment actually realized to changes in
output and retention, were also fitted. In the second equation in Table
V-6, the difference between the actual increases and the predicted chenge
in current dollars is a function of changes in prices of capital goods,
retentions and output. The price and output variables are highly signifi-
cant; the retentions variable, while having the expected sign, is not

statistically significant.

In addition, the short-run effect of interest rates is also examined.
However, as is shown by the partial correlation coefficients reported in
Table V-6, changes in the rate of interest are not significant in either

realization function.

In the third equation, the difference between forecast and realized
investment in constant dollars is a function of changes in retentions and
output. Both retentions and output are statistically significant, which
suggests that the lower significance of the retentions variable in the
second equation may be explained by the collinearity between capital goods
prices and retentions.

These results suggest that the short-run impact of changes in reten-

tions as well as changes in output upon investment is important. They are,
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TABLE V-6

AGGREGATE INVESTMENT FORECAST AND
REALIZATION FUNCTIOHNS

Period 1948-63

Te Forecast Functions:
Ty / Thop = =231 + 12309 IF, / Ty
(11.13) #
® - .8
Sest = .03
W = 2,05

/1% = -.9729 + 1.0306 IFt / 1Pt_1 + .9168 Pt

(9.01) #£° (2.8y) Fe-1
R2 = .92
Sest = .035
W = 2,65

II. Realization Functions:

F
D= Lt )= -1.962k +.,9202 Pt + .07TT9 Ret(t)
<1*’°'1 I t'1> (6.13)4#Pt=1  (1.29) Ret t-1

+ ,9006 GDP t
(3.57)##GDP t-1

7

= .81
Sest = ,020
W = 2.23
Partial Correlations:
Variable Partial
rt/r t-1 .13 (0.43)
- 1F (£-1) _ -14986.68 + 571.01 Ret(t + 1210,12 GDP t
LSy (1.99)(#'(%-_13‘ (3.75)## P t-1
R = .68
Sest = 91,12
oW = 1,55
Partial Correlations:
Variable Partial
rt/r t-1 -.14 (0.18)
Glossary of Symbols:
I* = Final Actual Investment in Current Dollars Py = Price Index of Capital Goods
IFt = Forecast Investment in Current Dollars Ret = Retained Earnings (deflated by Pt)
IPt = Preliminary Est. of Investment in Current Dollars GDP = Real Gross Domestic Product
I, = Actual Investment (Constant Dollars) ry = Long term Rate of Interest

Note: f Statistically significant at 95% level of confidence.
## Statistically significant at 99% level of confidence.

See variables on following page.
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VARIABLES USED IN THE ANALYSIS OF INVESTMENT
(TABLES V-1 - V-6)

I Gross business fixed investment in 1949 dollars. This is the
sum of producers' investment in equipment and non-residential

construction published in the National Accounts.

Ret Gross cash retentions in 1949 dollars. This is the sum of
corporate retained earnings and corporate capital consumption

allowances published in the National Accounts, deflated by the

implicit deflator for gross business fixed investment.

GAP Potential minus actual PNF capital output (in 1949 dollars).

The derivation of this series is described in Appendix B.

K PNF capital stock (in 1949 dollars). This is the series used
in the construction of potential output. It is based on un-

published data made available by D.B.S.

The marginal corporate tax rate. The variable used was the statutory
federal marginal rate for large corporations, plus the average

effective Provincial tax rate based upon National Accounts data.

The rate of interest. The variable used is the long-term rate of

interest on government bonds calculated from various series

published by the Bank of Canada.

Money supply. This is currency plus deposits (excluding government

deposits) published by the Bank of Canada.
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therefore, consistent with the findings based on the annuel investment

functions.

2. Quarterly Investment Functions

Recent studies in the United States have domonstrated the importance
of an adequate specification of the lag structure of the investment process.
When the lag between appropriation and expenditure is taken into account, a
significant effect of the cost of capital or the rate of interest upon in-
vestment is detected. In a companion study, 12/ one of the authors has
fitted a model to postwar quarterly data which reveals a significant impact
of the cost of capital upon investment. This finding is quite robust with
respect to changes in the specification of the lag structure and to alter-

native measures of the cost of capital and other variables.

Summary of Investment Results

On the basis of the empirical evidence examined in this chapter, it
appears that a simple accelerator model is an inadequate description of in-
vestment behaviour. The results obtained in the different annual models
fitted lend support to the hypothesis that gross retained earnings have an

important impact upon investment.

The annual models yielded consistently insignificant results for the
monetary variables, but this may merely reflect statistical estimation
problems. The quarterly findings presented in the companion study indicate
that the cost of capital—whether measured by the market rate of interest
or by the rate of interest adjusted for effective tax rates and changes in
capital goods prices—has a significant impact upon investment. This result
is consistent with the findings of a number of recent studies of investment

behaviour in the United States. Consequently, we have given this finding
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greater weight than the insignificant results obtained from our analysis of

annual data.

Teken as a whole, this empirical evidence is consistent with the
hypothesis that the corporate tax structure does affect investment
decisions. Let us now turn to an examination of the effects of taxation

upon savings decisions.

B. CORPORATE SAVINGS

In the light of the findings of the previous section, changes in
corporate savings or retentions are likely to provide some direct stimulus
to business fixed investment as well. In addition, as gross corporate sav-
ings accounts for the lion's share of domestic savings, an examination of
its determinants is an important part of the analysis of the propensity to

save.

The enalysis of retentions is based upon the well known model of divi-
dend behaviour developed by Lintner. lé/ This model postulates that divi-
dends react slowly to changes in profits, and hence that dividends depend
on current profits and past dividends. Lintner examined alternative theories
of dividend behaviour using a variety of evidence, but found that no other

model worked nearly so well.

One important question which we shall examine is the role of changes
in capital consumption allowances. The issue here is whether firms treat an
increase in their after-tax cash flow brought about by liberalization of
capital consumption allowances in the same way as an increase in after-tax

cash flow brought about by tax cuts. As the present system of accelerated
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capital consumption allowance rates was instituted in 1949, it will be
instructive to compare the dividend equations fitted to the prewar

and postwar periods. If firms pay out the same fraction of capital
consumption allowances as they do of net profits, the coefficients

of the cash flow model should be relatively stable and those of the

net profits model relatively unstable between the two periods. If
firms tend to retain all, or almost all, of increases in capital con-
sumption allowances, then the coefficients of the net profits model
should be relatively stable and those of the cash flow model relatively

unstable.

We therefore estimated two versions of the basic Lintner model,
using profits net and gross of depreciation through the prewar and
postwar periods. In order to determine whether corporate or personal
tax rates affected dividend behaviour, partial correlations are cal-

culated for appropriate corporate and personal tax rates.

These results, which are tabulated in Table V-7, show that both
versions of the Lintner model yield reasonable (though not outstanding)
explanations of dividend payments in both the prewar and postwar periods.

Both tax variables are insignificant in each of these equations.

Although both the net profits and gross profits versions of the
Lintner model yield about the same goodness of fit, the coefficients of

the gross profit model are more unstable between the two periods. The
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VARIABLES USED IN THE ANALYSIS OF DIVIDENDS
(TABLES V-7 - V-10)

Dividends, Dividends peid to residents, Dividends paid to non-
residents, Net Profits after tax, and Gross Profits (net
profits after tax plus corporate capital consumption allow-

ances) are drawn from the National Accounts.

The marginal tax rate applicable to dividends is constructed on
the basis of the statutory rate structure for the personal
income tax, each marginal tax rate being weighted by the
proportion of dividends accounted for by the relevant tax

bracket, after deduction of the dividend credit.

The marginal tax rate for corporations is the statutory federal
rate for large corporations plus the effective provincial

tax rate calculated from data in the National Accounts.




136

estimated short-run marginal payout ratio in the postwar period is only one
half that of the prewar period, and the estimated long-run marginal payout

ratio is reduced by more than one half.

In contrast, in the net profits model the short-run marginal payout
ratio rose by 55%, and the long-run payout ratio rose by 27% between the

two periods.

Table V-8 presents a tabulation of tests of the statistical significance
of these changes in the coefficients. As is apparent, the differences
observed between the payout ratios in both models are not statistically
significant. This means that neither the hypothesis that corporations re-
turn 100% of capital consumption allowances nor the hypothesis that they
retain the same proportion of capital consumption allowances as of net pro-

fits can be rejected on the basis of these tests.

However, the t values for both the short-run and long-run marginal
payout ratios are smaller for the net profits model, thus confirming the
earlier observation that this model revealed greater stability between the
two periods. In addition, the long-run marginal payout ratio of 0.15 obtain-

ed for the postwar period for the gross profits model is unreasonably low.

On the basis of these considerations, the net profits model would
appear to have greater validity than the gross profits model. However, a
model incorporating a payout ratio for capital consumption greater than
zero, but less than the payout ratio for net profits, would likely yield

a greater stability of short-run and long-run payout ratios.

Such a mixed model as well as the net profits model would imply, of

course, that a liberalization of capital consumption allowances would lead
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TABIE V-8

t TESTS FOR CHANGES IN COEFFICIENTS
OF DIVIDEND FUNCTIONS

I AGGREGATE DIVIDENDS

———————————————

Profit
Variable Coefficient For Difference o Diff t Test
NET Dg-1 -.0719 2175 -.33%06
m .086Lk 0956 9038
L .1293 <4951 .2610
GROSS D=2 -. 1244 .2731 -.4555
m -.0633 0517 ~1.22L4
L e 217)"' . 251"1 °09287

Note: The standard error of the estimate of L was estimated approximately
by taking a Taylor series expansion of
L= 7 sbout the true values of L,) and B , where J and B

1-B
are the regression coefficient estimates of 5 and B .

See variables following Table V-10.
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to a larger increase in gross corporate retentions than would a corporate

tax rate reduction which has the same effect on corporate cash flow.

These aggregate regression functions support the hypothesis that
dividend payments are insensitive to both corporate and personal tax rates.
This means the effect of corporate taxation upon dividends is fully a re-
sult of the impact of corporate taxes upon corporate profits after tax.

If a change in corporate tax rates leads to a change in corporate profits
after tax, dividends and retentions will bear the tax in about equal

proportions in the long run.

In the aggregate functions, dividends paid to foreigners and divi-
dends paid to residents are lumped together. There is little reason to
believe that these two types of payments should be explained by a single
model. The industrial distribution of companies which are primarily foreign
owned differs markedly from that of resident-owned companies. Furthermore,
the remission of dividends from wholly owned subsidiaries to parent com-

panies need not be explained by the Lintner model.

Since the response of the two dividend streams to current profits may
differ and since the tax variables are more relevant for dividends paid to
residents, the aggregate functions may have blurred the effects of the tax
variables. Separate equations explaining each of these dividend streams

are therefore estimated for each of the periods.

The results are tabulated in Table V-9. The response of dividends to
residents to changes in profits was quite slow in the prewar period, quite
quick in the postwar period. The opposite was true for dividends to foreign-

ers. In the prewar period these payments depended upon current profits, the
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role of lagped dividends being minimal. In the rostwar period, however,

they responded and rose more slowly to current profits.

That the relative stability of short-run and long-run payout ratios of
dividends to residents for the net and gross profits models may be improved
is also apparent in Table V-9, The net profits model yields a stable long-
run and unstable short-run rayout ratio. The gross profits model yields the
opposite. However, none of the estimated changes in payout ratios is sta-

tistically significant. 1k4/

Among these rather mixed results one prersistent phenomenon is observed—
both tax variables are insignificant in every case. In the case of dividends
remitted to foreigners, this is to be expected. The marginal personal tax
rate in Canada is irrelevant, and the corporate tax rate used is an imperfect
measure of the taxation borne by these dividends. For dividends to residents,
on the other hand, the tax variables used are more appropriate. FEven for these

payments, however, corporate and personal tax rates are of little importance.

These results lend support to the hypothesis that the payout ratio of
dividends from after-tax profits is not affected by either the marginal per-
sonal tax rate applicable to dividends or to the marginal tax rate on corporate
profits. This means that taxation affects dividend payments only by affecting
after-tax profits. In so far as after-tax profits are affected by corporate
tax changes, ;2/ dividends bear z share of the tax burden proportionate to
their share in after-tax profits—that is, a dollar of dividends will bear

about the same burden of tax as a dollar of retained earnings.

The bulk of an increase in cash flow brought about by a liberalization

of capital consumption allowances, on the other hand, is likely to be retained.
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A reduction in capital consumption allowance rates will, therefore, likely

bear more heavily on corporate savings than upon dividends.

TABLE V-10

t TESTS FOR CHANGES IN COEFFICIENTS
OF DIVIDEND FUNCTIONS PREDICTING
DIVIDENDS PAID TO RESIDENTS

Profit
Variable Coefficient Difference g Diff. t test
Net Dg.1 -.2811 .2895 -.9710
I .0966 .0788 1.2259
L .0176 . 3499 .0503
Gross Dy 1 -.kh99 33Tk 1.333k
L -.00k0 .0378 -.1058
L -. 170k .1916 -. 8894

Note: See variables following Table V=T.

C. PERSONAL SAVINGS

Over the period from 1926 to the present many important changes have
occurred in the Canadian economy. Per capita real income has more than
doubled, the relative importance of agriculture today is one third that
of 1926, government expenditure and taxation relative to GNP have doubled,
and price levels have risen by more than 50%. These and many other far-
reaching changes could have important effects upon the consumption behaviour

of individuals.

Yet, over the whole period, with the exception of the war and depres-
sion years, personal consumption exceeded 96% of disposable income in only

one year and fell short of 91% of disposable income in only one year. During
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the postwar period, 1947-63, consumption lay within 91% and 95% of disposable

income without exception.

Table V-11 below compares the average consumption/income ratio for
four markedly different periods. Aside from short-run fluctuations (which
will be discussed below) the stability of the consumption/income ratio has
broken down only in the depths of the great depression, when households
lived beyond their income in an attempt to maintain pre-depression living
standards, and during the years of World War II, when rationing, shortages

and patriotic pressures for savings restricted consumption to abnormally

low levels.
TABLE V-11
AVERAGE CONSUMPTION/INCOME RATTOS

FOR FOUR PEACETIME PERIODS

Average Consumption/

Period Income Ratio Range
1926-29 .95 38
1937-41 .96 .08
1947-53 .93 .0k
1954-63 .9k .0k

Source: Based on Consumer Expenditures and Disposable Income
Reported in the National Accounts.

Whether the stability of the average propensity to consume is due to off-
setting effects of changes in the determinants of consumption or to the weakness

of the influence of these determinants is difficult to determine. In the

95937—11
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following sections the available time series and cross-sectional evidence

will be examined in order to shed some light on this question.

Cross-Section Evidence: The Role of
Income Distribution

The effect of the distributicn of income upon consumption is of par-
ticular importance in the analysis of the effect of taxation upon the
consumption rate. Some redistribution of income from the relatively rich
to the relatively poor is a widely accepted goal for the tax-transfer
system. It is important tc know whether such a redistribution, if achieved,
will have an adverse impact upon rversonal savings and, if so, to measure

its importance.

Table V-12 below presents some tabulations based upon the 1959 Survey
of Consumer Expenditures. These reveal that families with incomes below
$M,OOO typically spend more than their disposable income, families with
incomes between $4,000 and $8,000 save less than 10% of their disposable
income, while families with incomes above $8,000 save more than 10% of their

disposable income.

These results are hardly surprising and apvear, at first glance, to
support the view that taxation of the rich will bear more heavily upon sav-
ings than taxation of the poor. TIn order to measure the impact of income
redistribution upon aggregate savings, however, we need to measure the mar-
ginal rather than the average propensity to save. This is shown in Column 8
in Table V-12. These figures reveal that the share of savings in a dollar
increase in income varies greatly between income classes, but shows no
pronounced tendency to increase with income. Those in the richest income

groups save 26 cents out of a dollar increase in income; those in the four
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lowest income groups save on the average 20 cents out of a dollar increase
in income. According to these figures, a transfer of a dollar from the poor

to the rich would yield an increase in personal savings of only 6 cents.

This means that massive redistribution of income would have only a small
effect upon personal savings. For example, suppose that the income tax upon
taxpayers with more than $8,000 was lowered until these taxpayers paid the
same rate of tax as other income taxpayers, the loss of revenue being made
up by increasing taxes on lower income taxpayers. In 1960 this would have
meant a transfer of personal income tax burden of $336 million. lé/ The
above calculations indicate that this redistribution of the income tax burden

would have yielded an increase in personal savings of only $20 million.

However, there is good reason to believe that the marginal propensities
to save on which these calculations are based are biased. The typical mar-
ginal propensity to save based upon these cross-section data is about 0.20.
The marginal propensity to save based upon time series data is only about

0.06. This difference is a result of two factors:

(a) Transitory influences upon family income. The low inccme groups in-
clude families whose income is temporarily below normal, and who will
spend a larger fraction of their income to maintain their customary
living standard. The high income groups include families with income
temporarily above normal who will save this extra income to be used

when their income is lower. ;1/

(v) The effects of the family's relative income position is in its spending.
Families with the same money income will spend more of it as the con-

sumption of other families increases. Consequently, an increase in a
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family's income will lead to higher consumption spending when the
income of other families is also rising than when the income of other

families is constant. 18/

While the operation of these factors will cause an upward bias to the
MPS estimated for every pair of adjacent income groups, the bias is likely
to be larger for income .roups in the middle and lower ranges. In varticular,
the contribution of transitory factors %o the large income difference between
the top twe income groups is likely to be relatively small, and the bias in

the estimate of the MPS will, therefore, be smaller. }2/

In order to obtain a maximum estimate of the effect of income redistri-
bution of savings, we have assumed that the MPS of the two top income groups
equals 0.26 and that the MPS of families in the rest of the income distri-
bution is 0.05, which is almost equal to the average propensity to save for
the middle and lower income groups as a whole. Under these assumptions the
differences between the two MPS's is 0.21. The same redistribution of the
tax burden described above would now yield a modest increase in savings of

almost $70 million.

These cross-section findings are supported by time series statistical
analysis. In a number of consumption equations for the postwar period,
separate marginal propensities to consume for different types of income—
transfer payments, wages and salaries, and business income—are estimated.
Usually, the differences between the MPC's are not statistically significant
(see Table V-13). Because of a variety of statistical problems with these
data and models, these results are not conclusive. Taken together with the
analysis of the cross-sectional data, however, they do suggest that changes

in the distribution of income do not have strong effects upon savings rates.
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VARTABLES USED IN THE TIME SERIES ANALYSIS OF CONSUMPTION

IT

C*

Bus Y

Y

(TABLE V-13)

Personal consumption expenditures (constant dollars).

Personal disposable income (constant dollars).

Non-farm disposable income (constant dollars).

Personal direct taxes.

Indirect taxes.

Consumption expenditures in current dollars.

Business income plus net rental income plus interest income

of persons.

Personal income.

(A1l of the above variables are drawn from National Accounts. All
constant dollar figures refer to 1949 dollars for the annual data,
and 1957 dollars for the quarterly data.)

MP

The money supply. This is currency plus bank deposits

(excluding government deposits) published by the Bank

of Canada.

Long-term rate of interest based upon various series

published by the Bank of Canada.

Liquid assets. This is the sum of personal savings deposits and

Canada Savings Bonds published by the Bank of Canada.

Consumer debt. This is the sum of personal loans and consumer

instalment credit published by the Bank of Canada.
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Long-run and Short-run Time Series Evidence:
The Role of Other Variables

In addition to income distribution, it would be useful to examine the
effect of monetary variables, tax variables, and the past levels of con-
sumption and income upon current consumption. The available cross-sectional
evidence can, of course, shed little direct light on the effect of these

variables. Therefore, time series analysis is relied upon.

Various regression functions have been fitted to annual data for the
prevar (1926-39) and postwar (1948-62) veriods. In addition, a variety of
equations are fitted to quarterly data for the postwar period. These re-
sults are tabulated in Table V-13. We shall discuss the importance of each

set of variables in turn.

Monetary Variables

Financial variables can influence consumption expenditure in three

ways :

1. The wealth effect. If the stock of real wealth owned by households

is unchanged, an increase in the real value of financial assets will
increase the total wealth of households. Like an increase in income,

such an increase in wealth should stimulate consumption.

2e The liquidity effect. An increase in the stock of liquid assets held

by consumers relative to other assets may lead to a reduction in con-

sumer savings.

B The rate of return effect. A decline in the rate of interest will

lower the reward on savings and may therefore lead to a reduction in

savings.



151

In the long-run analysis of annual data, the effect of two variables
is examined: the rate of interest of government bonds, and the stock of
currency and chartered bank deposits. The former is a measure of the general
level of interest rates; the latter is a crude proxy for the stock of money

held by the household sector.

These variables are imbedded in a variety of models reflecting dif-

ferent specifications of the time of the effect of income on consumption.

In all trials except one, neither the interest rate nor the real stock
of money had a significant effect upon consumption. Whatever effect was
observed was usually in the wrong direction, especially for the prewar period.
In the postwar period, the change in the money supply had a significant posi-
tive effect in one model. This might be taken to indicate that the money
supply has a short-run influence upon consumption, reflecting the liquidity
effect of changes in the money supply. However, the long-run marginal pro-
pensity to consume becomes unreasonably low (0.80) after the change in the

money supply is introduced, which casts suspicion upon this interpretation.

For the postwar period, somewhat richer (though far from ideal) data
is available. Partial correlations of the following variables were calcu-
lated for a simple distributed lag model of consumption fitted to quarterly
data:

Consumer liquid assets (Canada Savings Bonds plus personal savings

accounts)

Consumer debt

Money supply

Long-term interest rate

Liquid assets minus consumer debt

95937—12
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None of these variables is statistically significant in either the raw or

seasonally adjusted versions of the model.

The findings suggest that the impact of monetary variables upon con-
sumer expenditures has not been great. They must be regarded as extremely
tentative, however, since the available measures match the theoretical
concepts very poorly, and since the usual time series statistical problems

are particularly acute. 20/
Tax Variables

The importance of indirect taxes in relation to direct taxes as a
determinant of personal savings has recently received increasing attention
in both the popular press and the academic literature. It was a major item
on the agenda of the recent Brookings Conference on the general topic of

direct and indirect taxes. 21/

The consequences for over-all savings of changing the relative impor-
tance of direct taxation of business will be examined later, drawing upon
the results presented in the previous section. At this point we shall focus
upon the effect of a shift from direct personal taxes to indirect taxes.

The argument that such a shift will increase the savings base is based upon

two points:

1. Indirect taxes bear more heavily upon low income groups who save little.

2. Indirect taxes do not bear upon savings, provided that investment goods

are not subject to these taxes.

We have argued above that the quantitative impact of income redistribution
upon personal savings is quite small. A very large shift of the burden of

taxation onto the poor would be required to obtain a modest increase in savings.
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As for the second point, it is correct, but quantitatively insignifi-
cant for a permanent tax change. If a saver is interested in accumulating
real wealth as measured by consumer goods, a reduction in his income tax of
20%, and an increase in sales tax on all consumer goods of 20%, will have
the same effect on this consumption as a 25% rise in the interest rate, that
is, a rise, for example, from 4% to 5%. gg/ All that the saver gains under
the sales tax is the income tax he would have paid on the yield upon his
savings. While that part of his money income saved is no longer subject to

tax, the real value of a given dollar of savings is reduced proportionately.

This reasoning does not apply to a saver subject to money illusion,
nor to a saver who wants to accumulate wealth measured in terms of capital

goods.

If the change in sales tax is regarded as temporary, the effect upon
savings would, of course, be quite different. If the sales taxes are
rescinded before the savings are consumed, savings would completely escape

taxation.

In order to examine the effect of these two types of tax, two tax
variables were included in the regression analyses of the prewar and post-
war periods: direct personal taxes/personal income, and indirect taxes/
consumer expenditure. In the prewar period, the indirect tax rate has a
significant negative effect upon consumption only in the simple unlagged
models. In none of the distributed lag models is either tax variable

significant.

The role of direct taxes was also examined in two models fitted to
quarterly data. In the first model, the partial correlation between aggre-

gate consumption and direct tax payments was calculated. In the second,

95937—121



154

the partial correlation between per capita consumption and the effective
tax rate was obtained. In neither case was the tax variable statistically

significant.

These results tend to confirm the analysis based upon cross-section
evidence and theoretical reasoning. Over both prewar and postwar periods,
the importance of direct relative to indirect taxation for the propensity
to consume out of disposable income has not been great enough to be detected
statistically. 23/

Previous Levels of Consumption
and Income

Both empirical evidence and theoretical reasoning lend strong support
to the hypothesis that consumption does not react immediately to changes in
income. Time is required to change traditional patterns of consumption
spending. Time must elapse before consumers regard an increase in income
as permanent rather than temporary. The time series regression equations
which we have fitted confirm this hypothesis. Equations which explain con-
sumption by current income alone are inferior to equations which include the
previous level of income and the previous level of consumption. The latter
model gives superior results for both prewar and postwar annual data; its
superiority is even more striking for quarterly postwar data. Because of
this superiority, we have given heavier weight to the partial correlation

for tax and monetary variables discussed above based upon this model.

The coefficients obtained differ considerably between the prewar and
postwar annual models. In the postwar period, the influence of lagged con-
sumption was not statistically significant, whereas in the earlier period

lagged consumption had a significant and quantitatively important impact
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upon current consumption. This is no doubt explainable by the different
behaviour of income in the two periods. In the prewar years income de-
clined sharply in the early 1930's, then rose sharply as recovery from
the great depression proceeded. In the postwar period no great declines
occurred; income rose steadily with only minor fluctuations around its
upward trend. Changes in income under the postwar circumstances are more
likely to be regarded as permanent than would changes in income in the

prewar situation.

It follows that the precise response of consumption to income will
probably be different for large changes in income than for small changes.
The coefficients for the postwar period will likely remain valid only so

long as the behaviour of income remains relatively stable.

D, SUMMARY

The empirical results presented in this chapter suggest that changes
in the tax structure can be used to influence the proportion of GNP saved
and invested. The main route by which changes in the tax structure may
influence savings on investment is through changes in the tax burden on
corporate income. A reduction in the tax burden on corporate source income
would stimulate investment in two ways: by increasing the cash flow of
corporations and by increasing the marginal after-tax rate of return on
investment. The increased cash flow would be an addition to national

savings.

As for other tax changes-—~such as changing the relative importance

of personal income and sales taxes or changing the degree of progression
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in the personal income tax—these would be unlikely to have a very strong

effect on national savings.

The results also point up, once again, the overwhelming importance of
aggrepate demand. Increases in aggregate demand will raise botn savings—
as a result of the income effect on personal savings and the retentions
stimulated by increased profits—and investment—Dby increasing the utili-
zation of potential GNP and by increasing the cash flow and rates of return

of corporations.

As for monetary policy, the empirical results which are presented in
detail in a companion study, g&/ suggest that interest rates do have a
significant effect upon investment. The extent to which domestic monetary
policy can affect domestic interest rates is a question which lies beyond

the scope of this paper.
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CHAPTER VI: AGGREGATE DFMAND AND ECCNOMIC
GROWTH: FUTURE PROSPECTS

We have now completed our examination of the factors which influence
each of the sources of economic growth. In this chapter, we briefly pull
together all our findings with respect to the role of aggregate demand,

In the following chapter, we discuss the effects of taxation upon
economic growth, including a preliminary analysis of the effects of the

Royal Commission on Taxation's recommended reforms.

The strong influence of aggregate demand upon the growth of potential

output is revealed in two ways:

(a) By examining the impact of aggregate demand upon each of the sources

of economic growth, and

(v) By comparing the growth paths of the economy under full employment and

under under-employment conditions.

Let us consider each approach in turn.

A. THE EFFECT OF AGGREGATE DEMAND ON
THi SOURCES OF ECONOMIC GROWTH

1. Aggregate Demand and the Growth
of the Labour Supply

The statistical results presented in Chapter III indicate the influence
of the strength of demand upon the various factors which determine the growth
of the labour supply. For emignation and immigration the case is reason-
ably clear-cut. Slack aggregate demand hinders potential immigration

and stimulates emigration. Given the political constraints on the rate of

160
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immigration, these losses cannot be easily recouped if they can be recouped
at ell. At a minimum, potential GNP will be reduced for a long period as a
result of the emigrants lost and the immigrants not gained during a period

of weak demand.

For participation rates, the case is much less clear. Aggregate
demend was not found to be en important direct determinant of participa-
tion rates. However, specific industry demands are important—for
example, changes in agricultural employment are associated with changes in
the participation rates of older and younger males, and changes in employ-
ment services are associated with changes in participation rates of females.
In so far as the service sector is affected by the level of aggregate de-
mand, then the participation rates of females will likely be affected.
However, in this case the loss during a period of stagnation is unlikely
to be permanent, es the women will be drawn into the work force at a rapid

rate once demand recovers.

As for hours worked, two competing hypotheses appear to be equally
valid. The first hypothesis (on the basis of which the estimates of poten-
tial GNP were constructed) is that observed hours worked depend on the
level of unemployment and a time trend. According to this explanation,
fluctuations in hours worked accompany fluctuations in the utilization of
potential GNP, but the trend in hours worked does not depend on past levels

of utilization.

The rival hypothesis, which is examined in Chapter III, is that the
trend in average hours worked is itself explainable in part by the level
of aggregete demand. When demand is weak, pressures build up for the

instituting of a shorter normal work week., When demand recovers, this
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prevents average hours worked from being restored to their previous levels.
Hence, periods of weak demand exert a downward ratchet effect on normal
hours worked. In view of the importance of trade unions in modern indus-
try, this argument has some appeal. However, it should be noted that the
effect of a period of slack demand upon normal hours worked will subse-
quently gradually diminish during a period of sustained full-employment
growth, provided that there is some independent downward secular trend in
hours worked. Under these conditions, the ratchet effect serves to ac-
celerate the trend temporarily, but will not lead to a permanent decline
which cannot be overcome eventually by the effect of sustained growth at

full employment.

2. Aggregate Demand and Technical Change

It is difficult to measure the effect of aggregate demand upon the
residual factor, which is why no allowance for such an effect is incorpo-
rated in either the estimation of past or future full-employment growth
paths. However, the direction, if not the magnitude, of the effect of
demand upon the various factors which influence total factor productivity

is clear. We discuss each factor in turn.

Economies of Scale

While we have made use of a constant return to scale production
function, it is possible that increasing returns to scale in some sectors
of the economy will outweigh in importance diminishing returns in other
sectors. If this is the case, the more rapid expansion of markets and of
the supply of factors of production brought about by more rapid growth of

aggregate demand will serve to increase total factor productivity. The
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stimulation so provided is likely to be small, however. For example, if
a 1% increase in all inputs yields a 1.15% increase in output in the PNF
sector, the difference between the full employment and under-employment
projections presented in Section C below would be increased by 15%, which
would be a contribution to the growth rate of private non-farm output of

about 0.07 percentage points. 1/

Structural Change

Inter-sectoral movements of labour provided an important source of
economic growth in the past. While the potential gain from the migration
from the farm to the city has about been exhausted, other kinds of inter-
sectoral movements have potential importance. The existence of income
differentials between regions, for example, suggests that an increase in
inter-regional mobility could make some contribution to the growth in the

future, despite the low contribution made from this source in the past.

In Chapter III, it was estimated that inter-regional shifts con-
tributed 0.02 percentage points to the growth rate in the past. It would
not seem unwarranted to assume that, under conditions of continued full
employment, the contribution of these shifts would be doubled to 0.0k per-

centage points.

Finally, it should be mentioned that high employment policies and
policies to eliminate structural employment—whether it be regional, oc-
cupational or industrial—are complementary. Any reduction in structural
unemployment should permit a revision in the target unemployment rate over
time, thereby increasing the growth of potential output. For example, if

the success of labour market policies permits the gradual achievement of
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the 3% unemployment target set by the Economic Council of Canada g/ within
the next seven years, the growth of potential GNP would be increased by
about 0.05 percentage points. The chance of success of these policies

would be much greater under conditions of full employment.

The Quality of the Labour Force

The stimulus to immigration and the reduction in emigration brought
about by strong demand will affect the quality, as well as the quantity,
of the labour supply. As was noted in Chapter III, the average quality
of both immigrants and emigrants—both in terms of their age-sex distri-
bution and in terms of their occupational distribution and skill level
is higher than that of the resident labour force. In the full employment
projections presented in Section C below, we assume that net migration
would be 25,000 persons per year higher under full employment rather than
under under-employment conditions. This would raise the growth rate of
the labour force by 0.1l5 percentage points, and the contribution to the
growth of potential GNP is about 0.10 percentage points. If the quality
of the migrants is 10% higher on the average, 2/ this would add an addi-

tional 0.0l percentage points to the growth of potential GNP.

Pure Technical Change

Technical change more narrowly defined may also be retarded under
slack demand conditions. There is a growing body of evidence at the micro
level that technical change—at the stage of invention and innovation—is
induced rather than exogenous. This means that, while the development of
basic science and knowledge may be unaffected by the state of the economy,

the development and implementation of commercially feasible applications
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of that science does respond to economic conditions. 5/

Furthermore, the effect on productivity of a given technical change
is not confined to the period of the original innovation. The speed with
which an innovation is diffused through an industry is also important.
Under conditions of strong demand with high rates of investment, new process
innovations are likely to be diffused more rapidly through an industry.
Furthermore, the development of new products will also be encouraged since
new products, and particularly new durable products, are likely to be more

rapidly acquired by households when incomes are high and growing rapidly.

It is, therefore, likely that the rate of advance of technology and
the rate of introduction of new products will be stimulated by a mainte-
nance of full employment rather than under-employment. Unfortunately,
however, we are not in a position to make even a crude estimate of the

effect of this stimulus on the aggregate growth rate.

A summary of the possible effects of the maintenance of full employ-
ment upon those components of the residual factor for which some crude
estimates of the effect are possible is contained in Table VI-1. The sum
of these effects amounts to 0.15 percentage points which would increase
the differential between the growth rates projected in Section C below

under high employment and under-employment conditions by about one~third. 2/

3. Aggregate Demand and
Capital Formation

Capital formation is the source of growth most clearly affected by the

state of aggregate demand. Aggregate demand variables such as the utilization
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TABLE VI-1

POSSIBLE EFFECTS OF MAINTENANCE OF HIGH
LEVEL EMPLOYMENT UPON FACTORS
AFFECTING TECHNICAL CHANGE

Additional Point Contribution
to Growth of Potential Under
Source Full Employment Conditions

Realization of Economies
of Scale 0.07

Increased Inter-regional
Mobility 0.02

Reduction of Structural
Unemployment permitting
Target Unemployment Rate
to be lowered gradually
to 3% of Labour Force
over a T-year Period 0.05

Improvement in Quality of
Labour Force due to
Higher Net Immigcration 0,01

TOTAL 0.15

Differential between Full
Employment and Under-
employment Projections
(See Table VI-3 below) 0.4t

TOTAL as Percentage of
Differential 32%
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rate itself and the level of gross retained earnings, which varies with
the utilization rate, are common elements in most empirically estimated
investment functions. The functions developed in this study are no ex-
ception. The joint association of aggregate demand and the investment
rate is apparent in Chart C which presents a scattergram of the investment

rate plotted against the utilization rate.

The strong effect of a long period of weak demand upon investment
rates is brought on by the comparison of the growth rates of aggregate
output in the capital stock. As was indicated earlier in Chapter II, in
an economy growing along a balanced growth path, the capital stock and
output would grow at about the same rate. A rough idea of the cost of
the depression is obtained by comparing the growth rate of capital with
the growth rate of potential output. In the 1926-37 period, the private
non-farm gross capital stock grew at a rate of 1.5% per year, less than
one half the rate of growth of private non-farm potential output and

about half the rate of growth of total potential output.

We shall consequently make explicit allowance for the effects upon
capital formation, both in the analysis of the full-employment growth
path of the past and in the estimation of the effects of the maintenance
of full employment upon future growth. The values of investment selected
for the alternative future projections to be presented below are indicated
in Chart VI-1. The full-employment investment rate specified for the
B projection will be used in the next section in developing a full-

employment growth path over the period of the 1930's.
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B. FULL-EMPLOYMENT AND UNDER-EMPLOYMENT GROWTH PATHS

As was defined in Chapter II, an economy is moving along an equilib-
rium growth path when output and capital are growing steadily at the same
rate. There are a variety of such vaths, corresponding to different real-
ized savings and investmert rates. Starting at any arbitrary point in time,
the full employment growth path is not necessarily an equilibrium growth

path, because:

(a) The economy may not have been on the equilibrium path to begin with,
and
(b)  The rate of growth of the labour supply and technical change may not

proceed at steady rates.

However, it is possible to use the model developed in Chapter II to
derive a full employment growth path that would have been obtained in the
past. This requires the specification of full employment growth paths of
the supply of labour, capital formation and technical changes in the PNF

sector, and of outvuts in the other three sectors.

We have constructed a hypothetical full employment path over the
1930-39 pericd to examine the effect of the great depression upon capital
formation and potential output. This full employement path is constructed

on the basis of the following assumptions:

1. Technical change and the growth of potential labour supply in the PNF

sector proceed at the observed rates.

2. Output snd employment in the agricultural and government sectors are

exogenous.
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B Business fixed investment each year is 14.5% of potential GNP, and
the whole of the excess of estimated full employment capital formation

over actual capital formation is allocated to the PNF sector.

k., Residential rents rise at the same rates as potential GNP, Since
residential construction is not included in business fixed investment,
this involves some implicit assumptions about the rate of residential

construction.

The results of this analysis are presented in Table VI-2, together with
comparisons of actual potential output. The hypothetical full employment
potential, estimated potential, and actual potential GNP realized are plotted

in Chart VI-2 for the 1930-3%9 period.

These results demonstrate that the retardation of capital formation
brought about by the great depression had a substantial effect on the growth
of potential GNP over the nine-year period. Between 1950 and 1939, the growth
of potential output achieved was 2.90%. Had capital formation proceeded at
full employment rates or full employment GNP, the growth of potential GNP is
estimated to be 3.73%. As a result of this higher growth rate, potential
GNP at the end of the 1930's would have been almost 8% higher than the level

achieved.

It is clear from the assumptions listed above that we are here making
allowance for only one of the possible ways the great depression affected
votential output. On the basis of the findings of Chapter III, it is quite
likely that the labour supply would have grown at a more rapid rate had full
employment been maintained. Furthermore, the pace of technical advance and
the outmovement of labour from agriculture may well have been delayed by the

great depression. Consequently, the difference between the estimated potential
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TABLE VI-2

ESTIMATION OF HIGH LEVEL EMPLOYMENT PATH
OF POTENTTAL GNP FOR THE 193%0's

A. Growth Rates, 1930-39

B.

Observed

Estimated under
full employment

conditions

Potential
Potential PNF
GNP Output
2.90 2.82
3.73 3.90

Paths of Potential Output

Year

1930
19351
1932
1933
1934
1935
1936
1937
1938
1939

Observed
Potential GNP
(Millions of
Constant
(1949)
Dollars}

9,249

9,826
10,258
10,062
10,424
10,603
10,559
10,887
11,464
12,003

Cepital
Stock

0.27

3.70

Potential GNP
if Full
Employment Were
Maintained
Throughout
Period

9,249

9,836
10,330
10,250
10,742
11,057
11,11k
11,594
12,273
12,937
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Chart VI-2
GROWTH PATHS OF OBSERVED POTENTIAL GNP

AND “MAINTAINED FULL EMPLOYMENT” POTENTIAL GNP
Billions of Constant 1949 Dollars

130 —
/

/
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POTENTIAL GNP
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and hypothetical full employment potential paths, as larce as they are,
provide a conservative indication of the effects of the depression unon

economic growth.

C. FUTURE PROSPECTS

In the preceding sections the role played by the different sources of
economlic growth in the past was examined, and the importance for economic
growth of the maintenance of aggregate demand documented. While those find-
ings are suggestive, it would be unwise to stop without examining the growth
prospects of the Canadian economy over the next five or ten years. This pro-
cedure will shed additional light on the issue of policy for economic growth

in two ways.

First, the growth prospects in the future will differ from the perform-
ance of past because the labour force is expected to grow particularly rapidly
over the next few years, and because we will be unlikely to repeat the ex-
tremely poor average cyclical performance of the 1926-63 period. This is
important because the concern over given increases in the growth rate will
likely be less when the growth rate is high rather than low, and consequently
ought to be taken into account when policies inimical to growth but desirable

on other grounds are being evaluated.

Secondly, the alternative projections provide rough estimates of the
effects of differert nolicies upon the rate of growth of votential GIP., Two

kinds of policies are evaluated:

(a) improved stabilization policy, and
(b) & successful policy of raising the investment and savings rate at

full employment.
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An examination of the growth gain from improved stabilization alone
will be a useful supplement to the previous findings, for the projections
will incorporate the effect of increased employment on the growth of poten-
tial labour supply, as well as upon capital formation. In addition, the
projections are designed to show the effects of moderate changes in the
average degree of utilization of the factors of production upon medium-

term growth, starting from the estimated value of potential output in 1963.

Estimating the growth effect of raising the average investment rate
to a level only slightly below that achieved in 1957 (the year of highest
investment in the postwar period) would provide some guide to the possible
growth impact of policies designed to favour savings and investment or of
tax reforms designed to improve the allocation of savings between alternative
investment uses. Because Canada already plows back a substantial portion of
GNP into business fixed investment, it would likely be difficult, and possi-
bly inconsistent with other economic and social objectives, to achieve an

average investment rate much higher than this. §/

Before we discuss the results it would be useful to discuss the under-
lying methods used. The B projection involves estimating the growth rate
that would be realized if the economy achieved full employment and if the
investment rate were similar to that achieved in full employment years in
the past. The labour force projection is that published by Denton, Kasahara
and Ostry, which is based upon full employment assunptions. I/ Average
weekly hours are assumed to decline O.A% per year, a rate somewhat slower
than that of the past. Finally, it is assumed that full employment was
achieved in 1954 and maintained every year thereafter. On the basis of
these assumptions, estimates of the capital stock and total output are

developed for each year in succession.
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The A, or unemployment, projection assumes that output would rise to
95% of potential in 1964 and would remain in that relationship to potential
thereafter. An investment rate typical of that achieved in the post-195T7
period is assumed. Net immigration is projected at a rate of 25,000 persons
per year lower than in the first projection, and average weekly hours are

assumed to decline at a slightly more rapid rate of 0.5% per year.

Finally, the C projection is based upon assumptions made in the B pro-
Jection—that is, the full employment projection—except that the investment
rate is raised to 16% of GNP, a rate surpassed in only two years in the 1926

to 1963 period.

Before we proceed to discuss the findings, some provisos are in order.
The projections are not forecasts. Rather, they provide a rough comparison
of the future prospects with the past and make it possible to measure the
effects of alternative policies on the growth rate. In addition, we must
point out that these projections ignore several questions of importance.
Since technical change within the private sector is projected at the his-
torical rate, the effects of increased education and of strensthened demand
upon technical advance have been taken into account. The projections assume
investment rates, but not savings rates, and the growth rate of potential

GNP will ve affected by the proportion of savings supplied from abroad. Q/

So much for the provisos. Let us turn to the findings. The results
of the projections are summarized in Table VI-3., For convenience, the poten-
tial and actual output projections are also plotted in Chart VI-3. The ma jor

findings can be summarized:

L. The growth prospects of the Canadian economy are more buoyant than a

crude extrapolation of the past record would indicate. Even if the

95937—13
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the sluggish cyclical performance of the 1957-63 period is repeated,
potential output growth over the next five to ten vears will likely
exceed that achieved in the past. This is due not only to the rapid
growth of the labour force, but also to the effects of increased in-
vestment rates resulting from the avoidance of serious depression and
major war. These two favourable effects were slightly offset by the
reduction in the contribution to economic growth of the movement of

the labour force from sector to sector that occurred in the past.

Achieving and maintaining full employment will have a substantial
impact on the growth of aggregate potential GNP. Under full employ-
ment conditions potential GNP will rise at an annual rate four-tenths
of a percentage point higher than under conditions of mild but per-
sistent under-employment. Of this increase about 60% was due to
increased capital formation, and about 40% to the increased growth
of the labour supply resulting from increased immigration, reduced
emigration,and the slower reduction of the work week. Since net im-
migration is higher, the increase in per capita GNP is slightly less,

but is still somewhat above 0.3 percentage points.

Stepping up the investment rate to 16% of GNP will yield an additional
0.17 percentage points increase in the growth rate, indicating that
the growth gain from improved stabilization policy is greater than the
growth gain that might be expected from measures to achieve a 10% rise
in the full investment rate. Conversely, a reduction in investment
and savings to 13% of GNP would not, over the period of the projection,

fully offset the growth gain from achieving and maintaining full

employment. 9/
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Table VI-4 presents estimates of the gain from the two kinds of
policy, as measured by aggregate and per capita potential GNP in (1963
dollars) in 1970 and 1975. In addition, to contrast the relatively cost-
less nature of the increased growth through stabilization policy with the
cost (as measured by foregone consumption) of policies designed to perman-
ently increase the capital formation rate at full employment, differences

in aggregate and per capita public and private consumption are presented.

This table indicates the importance for future potential levels of
income and consumption of maintaining full employment. While potential
GNP is increased by a high investment policy, the payoff in terms of public
and private consumption begins only after a considerable period has elapsed.
In 1970, for example, total consumption is slightly lower under the high
investment projection. By 1975, however, the high investment policy has

yielded an increase in total consumption of $800 million (1963 dollars).

These projections indicate that the growth prospects of the Canadian
economy are quite buoyant, provided that major recessions are avoided.
Even under conditions of mild under-employment, the growth rate will
be higher than the rate achieved over the 1926-63 period. The projected
rate of 4.60% is 0.91 percentage points higher than the historical

growth rate of gross domestic product. ;9/ What accounts for this?

First, the labour force is projected to grow at 2.50% per year,
whereas the historical rate was 1.65%. This alone would explain an
increase of about .57 percentage points. The slower rate of decline
projected for average hours worked in the PNF sector (0.50 vs. 0.5k4)

would account for an additional 0.02 percentage points.
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PUBLIC AND PRIVATE CONSUMPTION 1/ IN 1970 AND 1975
UNDER ALTERNATIVE PROJECTIONS
(In millions of 1963 dollars)

A, Potential GNP

Total Per Ce.gita.
Projection
Year A2/ B < A B <
1963 57,819 57,819 57,819 3,060 3,060 3,060
1970 79,805 82,46 83,454k 3,673  3,79% 3,841
1975 99,975 105,132 107,995 4,160 3/ 4,374 3/ L, 4ok 3/
B. Public and Private Consumption 1/

Total Per Capita
Projection
Year A2/ B . A B C
1963 48,063 Lo, 437 48,568 2,544 2,616 2,570
1970 66,339 70,493 70,101 3,075 3,24k 3,206
1975 83,107 89,891 90,716 3,498 3/ 3,740 3/ 3,775 3/

Notes: y "Public and Private Consumption" is GNP less producer's fixed
investment. It, therefore, includes new residential
construction and net inventory investment.

2/ The value of public and private consumption under the A
projection is based upon actual GNP, which is 95% of potential
GNP,

2/ The population estimates for 1970 for the B and C projections
are taken from Denton, Kasahara and Ostry, op. cit., Table 1,
P. 9. The 1975 population estimates for the B and C projJections
are obtained by projection from the 1970 estimate using the
1963-T0 projected population growth rate. The population
estimates for the 4 projection are adjusted to take into account
the lower assumed rate of net immigration under conditions of
under-employment.
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Second, the historical rate of growth of the PNF capital stock of 3.03%
reflects the retardation brought about by war and depression. The projected
rate of 4,04% merely reflects the assumption that both events will be avoid-
ed. This would account for an increase of .32 percentage points of growth
within the PNF sector, and 0.26 percentage points for the whole econonmy.

The remeining small difference of 0,06 percentage points is explained by
the higher projected growth of productivity in agriculture, offset in part

by the lessened importance of inter-sectoral shifts of resources.

The assumptions on which these projections are based may turn out to
be incorrect. However, it should be pointed out that several factors of
potential favourable impact on economic growth—notably education and in-
creased expenditures on research and development—are omitted. As was noted
above, the data on education, in contrast to the case of the United States,
suggest that education in Canada has not contributed much to economic growth
in the past. As this reflects the lag in the rate of growth of the average
level of education in Canada, in the future Canada can expect to reap the

benefits of education that the United States obtained in the past.

The effects of increased expenaitures on R and D are even more difficult
to measure. Like investments in human capital, the exploration of the un-
known is an activity that economic analysis is only beginning to come to
grips with. While the measurement of the magnitude of the effect is impos-
sible at this point, the direction of the effect on economic growth is clearly

positive.

As for the differences between the high employment and moderate under-
employment projections, this is also likely to be an understatement. As

noted in Section A above, the maintenance of higher employment could
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stimulate structural changes favourable to growth and could lead to a more
rapid realization of economies of scale. These factors could easily account
for an additional 0.15 percentage points of growth under higher level employ-

ment conditions.
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(continued)

We assume that the ratio of potential GNP to potential GIP for 1963
holds throughout the projection period for all three projections.
This is a reasonable procedure if the proportion of investment
financed from foreign sources remains stable. If the proportion of
investment financed by national savings rose, the growth rate of GNP
would be increased slightly.

Note that a change of 1 1/2 percentage points in the investment rate is
a change of 10% in gross investment. At a given level of utilization
of potential, this is a substantial change in investment.

Also the projected rate of 4.60% is 0.79 percentage points higher
than the 1926-63 growth rate of potential GNP. The projected growth
rates for GNP and GDP are the same. It is assumed that the 1926-63
decline in the ratio to GNP of dividend and interest payments to
foreigners will not occur over the period of the projections.



CHAPTER VII: TAXATION AND ECONOMIC GROWTH

In this chapter we turn to an examination of the effects of taxation
upon economic growth. We examine the effects of taxation in a full
employment context, which has certain implications for the other economic
policies of the government. To simplify the discussion, we assume
that the level of federal government expenditures is given., This has the
unfortunate effect of forcing us to look at the hole in the doughnut—namely,
taxation—rather than the whole doughnut—taxation and expenditures. As many
public expenditures contribute to economic growth, the reader should bear in
mind that any bias against growth in the tax structure may be offset in part
or more than offset by the growth generating effects of expenditures financed
by the tax system.

A. AGGREGATIVE POLICY COMBINATIONS TO
INCREASE THE POTENTIAL GROWTH RATE

Before we turn to an examination of the tax structure, which is the main
task of this chapter, it is worth spelling out the implications of the full
employment assumption for changes in aggregate levels of taxation and for

their effect on the potential rate of growth.

A general increase in all taxes, given the level of government expendi-
tures, would necessitate offsetting changes in other policies if full employ-
ment is to be maintained. If, on balance, the offsetting expansionary policies
adopted stimulate investment, the combination of a tax increase with these
policies revresents a policy combination favourable to economic growth. In
such a situation, the tax increase raises the nstional savings rate, and the

offsetting policies stimulate investment or reduce private savings, or reduce

185
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the capital inflow. To the extent that the joint effect of the tax increase
and the offsetting policies is to achieve a net increase in either national

savings or domestic investment, the growth of potential GNP will be increased. l/

The obvious policy which might be used to offset the contractionary
effect of the tax increases is an expansionary monetary policy, which would
both stimulate investment and reduce the capital inflow. Under a fixed ex-
change rate, an expansionary monetary policy relying solely on conventional
tools—such as open market operations—would tend to reduce the surplus in the
over-all balance of payments. Hence, the extent to which such a policy can
be pursued is limited by balance-of-payments constraints. An expansionary
open market policy supplemented by appropriate changes in debt management
policy or by changes in secondary reserve requirements designed to affect the
term structure of interest rates and the volume of bank lending relative to

the money supply may perhaps be pursued somewhat further.

The existence of the balance-of-payments constraint under a fixed ex-
change rate suggests an alternative expansionary policy—devaluation. The
combination of devaluation and a tax increase would raise the growth rate
in two ways. First, the devaluation would reduce the capital inflow at a
given level of domestic investment. This increases the growth of GNP via the
substitution of government savings for foreign savings. Second, the reduction
in the capital inflow must be accompanied by lower interest rates and tem-
porarily by a more expansionary monetary policy. This would tend to raise

domestic investment and hence the growth rate.

These two examples of offsetting policies indicate that, in an agg-
regative context, a tax increase may be part of a policy designed to raise the
growth of potential GNP. While a tax increase alone would open a gap between

actual and potential GNP and lower potential growth for the reasons discussed
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in the previous chapter, a tax increase to raise the national savings rate
coupled with appropriate policies to stimulate investment is a means to

higher growth.

An increase in the growth rate so achieved is not costless. High
taxes and devaluation reduce current consumption. Hence, the pursuit of
economic growth via these aggregative policy combinations involves the
sacrifice of consumption today in order to increase the growth rate and

hence future potential levels of consumption.

We have already noted, in contrast, that the growth gain achieved
via the simple maintenance of full employment is costless. g/ Are there
other sources of costless gains in economic growth? In particular, do

appropriate changes in the tax structure present such opportunities?

An efficient tax structure is by definition one which cannot be
modified to improve the achievement of one socio-economic objective with-
out sacrificing some achievement of one or more other objectives. An
inefficient tax structure, on the other hand, presents the opportunity
for a better achievement of one or more objectives without sacrificing
any other objective via appropriate revisions in the tax structure. Hence,

this question is really a question of the policy efficiency of the existing

tax structure.

B. THE TAX STRUCTURE AND ECONOMIC GROWTH

As was discussed in Chapter I, a tax system based heavily upon a
progressive income tax has a built-in bias against economic growth, re-
sulting from the zero taxation of leisure and the relatively heavy taxation

of savings. This means that there may be an ultimate trade-off between
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growth and vertical equity in a market economy. As was noted in that
chapter, however, the existing tax system has a number of features which
worsen the achievement of both horizontal and vertical equity on the one

hand and growth on the other.

Hence, the present tax structure is inefficient in terms of these

broad socio-economic objectives. It is possible, therefore, that the

goal of economic growth need not be sacrificed, and may indeed be better
achieved through the adoption of reforms designed primarily with a view
to achieving horizontal and vertical equity. In addition, there may exist
reforms which can further economic growth without sacrificing the achieve-
ment of equity or of other objectives. These include reforms designed to
eliminate tax provisidns which worsen the allocation of savings achieved

by private markets, and reforms designed to correct for market distortionms.

In the remainder of this chapter, we focus on the possible effects
upon the growth rate of the major reforms discussed by the Royal Commission
on Taxation. We then discuss efficient tax means of achieving an addi-
tional increase in the rate of economic growth in the event that the
aggregative policy combinations discussed above are precluded by balance-

of -payments and exchange rate constraints.

Unfortunately, the empirical work presented in the preceding chapters
is at too aggregative a level to provide much of a guide for the effects
of some of the reforms. The equations fitted are clearly more relevant for
predicting the effects of changes in existing taxes than for assessing the
implication of a far-reaching set of reforms. As a result, the tax reforms

may cause a parameter shift in the estimated functions.
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Furthermore, the tax reforms will not have either large revenue or aggre-
gate demand effects. This means that the income effects of the reforms will
be modest while their substitution effects may be great. However, substitu-

tion effects are more difficult to predict than are income effects,

This means that we cannot use the empirical findings of the earlier
chapters to grind out a neat set of predictions of the effects of the reforms.
However, the empirical results do provide some guidance as to which of the
sources of economic growth are likely to be most affected by the reforms and
do enable highly tentative estimates to be constructed for some of these
effects. These findings are a slender reed but they, together with the re-

venue estimates presented in Volume 6 of the Report of the Royal Commission

on Taxation, provide the empirical basis of the discussion,

The tax reforms will likely have only a modest influence upon the growth
of the labour supply. The general lowering of the effective marginal rates
of taxation on employment income would probably cause a moderate reduction in
the rate of emigration, particularly among professional persons where the tax
differential between Canada and the United States is quite large under the

existing tax structure.

Whether the lower marginal rates will affect hours worked or effort more
generally is difficult to determine. For individuals who earn the bulk of
their income from employment, average as well as marginal rates of tax will be
reduced. The income effect in favour of leisure may offset the substitution
effect in favour of work. For individuals who have enough income from other
sources, the reduced marginal tax rate on employment income may not involve
a lowering of the average rate. In this case the substitution effect alone
is operative and the tax reforms will, therefore, provide an inducement for

greater effort.
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The other aspect of the reforms which should be discussed is the
changed treatment of income earned by wives. The aggregation of income of
husbands and wives raises effective tax rates on wives' earnings for a wide
variety of income classes. However, this is more than offset, for working
mothers, by the special tax credits available to them. Only for persons in
high income groups—where the decision of the wife to work is unlikely to
be affected by tax rates—are the effective tax rates increased on working
mothers. 2/ Consequently, it is doubtful whether these reforms will affect

the over-all participation rate of females much one way or the other.

We conclude, therefore, that the effect of the reduction of marginal
tax rates upon the income tax differential between Canadian and United States
taxes on professional persons is sufficiently large that it will likely lead
to some reduction in emigration. How large an effect cannot be predicted
from the equations in Chapter III of this study, since the latter are relevant
for the tax changes of the past, which were more evenly spread across all
income classes. The influence of the tax reforms upon the other sources of
growth of the labor supply would appear to be modest, although the general

lowering of marginal rates could provide incentives for additional work.

It is unlikely that the tax reforms would have much effect on the rate
of technical advance. The tax treatment of research and development expendi-
tures would be unchanged. The tax treatment of expenses of post-secondary
education would be more generous, and this should encourage more persons to
avail themselves of opportunities for education. However, the resulting
impact is difficult to determine, since it will depend in part on the growth
and level of government expenditures for post-secondary education. 1In any
case, the growth impact of any increase in education induced in part by the

tax reforms would take a considerable period of time to be realized.
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While the imposition of taxes on capital gains, taken by itself, would
deter investment in ventures involving the application of new technology or
the development of new products—both of which are sources of capital gains —

this would be offset by the following features of the tax reform vackage :

1. The more generous loss offset provisions.

P The reduction in the tax burden on income from equities brought about

by integration.

Die The special capital cost allowance provisions for new enterprises.

These reforms will tend to raise the expected after-tax rate of return for a
risky venture and will also make it easier to raise the funds required.
Consequently it is unlikely that the reformed tax structure would deter

investment in ventures designed to develop new products or new processes.

It would appear, therefore, that any major impact of the tax reforms
upon the rate of growth would result from their effects upon capital formation.
To an analysis of these we now turn.

C. THE TAX STRUCTURE AND
CAPITAL FORMATION

In this section we discuss the effects of taxation upon capital for-
mation, The discussion will focus upon investment decisions rather than
savings decisions, since changes in national savings rates can be brought
about readily by general tax increases. Furthermore, the stability of per-
sonal savings rates suggests that the effect of changes in the personal
income tax structure upon this source of savings would be modest in any
event. E/ As for corporate savings, a discussion of the effect of taxation
on corporate retentions will be incorporated in the analysis of taxation

and investment,
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Tax rates may impinge on the investment decision in two ways:

(a) Through their effect on the volume of corporate retentions.

(b) Through their effect on the marginal after-tax rate of return on

investment.

The empirical results discussed in Chapter V indicate that both effects

may be important.

Under the existing tax structure, either a corporate tax rate reduction
or an increase in allowable capital consumption rates would provide a dual
stimulus to investment by increasing corporate cash retentions and by increas-

ing the marginal after-tax rate of return on investment. 2/

If one or more of these steps were taken under the existing tax struc-
ture, however, compensatory increases in other tax rates—such as sales tax
rates or personal income tax rates—would be necessary under full employment
conditions. §/ Hence, there could be a conflict between the goals of growth

and income redistribution if the available policy choices were so restricted. Z/

As is made clear in the opening chapters of their Report, the Royal Com-
mission on Taxation chose to recommend far-reaching reforms of the over-all
tax structure rather than simply changes in the tax mix within the existing
tax structure. Because the Commission emphasized the goals of horizontal and
vertical equity in designing the new tax structure, it is worth enquiring
into the possible effects on the changes recommended upon investment decisions.
As investment decisions by corporations account for the bulk of private fixed
investment, assessing the impact of the tax reforms upon the tax burden on

corporate source income is the first step in the analysis.
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Effect of the Tax Reforms upon the Tax
Burden on Corporate Source Income

Those reforms which have an important impact on the tax burden upon

corporate source income include the following:

XL, Integration.
2, Taxation of realized capital gains on shares in excess of retentions.
3. The abolition of the dual corporate rate.

L., The abolition of depletion and the three-year exemption for new mines.

In addition, the more liberal treatment of losses, the special capital cost
allowance for new enterprises, and the general lowering of effective marginal

rates of tax may have important effects.

There are several noteworthy aspects of the proposed change in the
tax treatment of corporate source income., First, the net effect of the
recommended tax changes upon corporate cash retentions is unlikely to
be large. The estimates provided in Table 37-9 of Volume 6 of the Report of

the Royal Commission on Taxation indicate that corporate gross retentions

would rise by $10 million. This is small in relation to total gross corporate
retentions which amounted to $4,472 million in 1964, 8/ (the year for which the
revenue effects are measured). Below we have carried out our own analysis

of the effects of integration upon the corporate retention policies of resi-
dent controlled firms. The estimates we obtained are roughly An accord with
the estimates presented in the Report. As far as their impact upon corpo-

rate cash flow is concerned, the reforms are unlikely to provide much direct

stimulus to either corporate savings or investment. 2/

Second, the burden of taxation would be shifted from marginal to

intramarginal investments. The key revenue raising reforms at the corporate
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level—abolition of the dual rate, abolition of depletion and abolition of
the three-year exemption for new mines—would all bear more heavily upon
intramarginal investments. The key revenue raising reforms at the personal
level—the taxation of realized share gains—would have a similar effect,
since the sources of such gains are intramarginal rather than marginal

investments.

The key revenue losing reforms at the corporate level, on the other
hand—the more liberal treatment of losses and the special capital cost
allowance provisions for new enterprises—would tend to benefit marginal
investments relatively more than intramarginal investments. While the tax
benefit of integration depends in part on the existing payout ratio of the
firm—being greater for firms with relatively high dividend payout ratios—
the yield on marginal as well as intramarginal investments would benefit

from this reform.

Finally, the relative burden of taxation upon different ventures and
upon different industries would be radically altered. At present, certain
kinds of investment are favoured and certain other kinds of investment are
discriminated against by the tax structure. The tax reforms would eliminate
both the favourable and the unfavourable discriminatory treatment; henceforth
nearly all investments would be on the same footing. Exceptions would be made
only for firms which are likely to be discriminated against in the capital
markets,}Q/ and for research and development investments, which have signifi-

cart external effects.

In addition, the over-all effect of these reforms would be to increase
the over-all tax burden on corporate source income of non-residents, and to

lower somewhat the tex burden on the corporate source income of residents.
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Impact of the Tax Reforms upon
Corporate Gross Savings

The integration of the personal and corporate income taxes is the
proposed reform with the greatest potential importance for firms' decisions
to allocate earnings between retaining earnings and paying dividends.

Since integration reduces the tax burden on corporate source income, we
shall first discuss whether it will be shifted forward in price reductions
and then examine the likely response of corporate retentions to integration

at a given level of before-tax corporate profits.

In a companion study, Robert Lévesque has carried out a detailed
inter-industry analysis of the extent to which corporate tax changes have
been shifted in the past. }g{ He finds that the corporate tax was partially

shifted forward in higher prices.

To what extent will the corporate tax changes recommended by the
Royal Commission on Taxation be shifted? Unlike the tax changes analyzed by
Lévesque, where United States and Canadian tax rates moved more or less in
step, the enactment of the reforms recommended by the Commission would re-
present a set of independent Canadian tax changes. Moreover, with the
exception of the removal of depletion and the three-yeer exemption for
mines, the marginal tax rate applicable to investments by non-residents

would be unchanged.

Under these circumstances, it is doubtful whether there would be any
significant shifting of the various corporate tax changes. Whether an

income tax can be shifted forward depends upon the following factors:

1. The state of competition within the industry.
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2. The price elasticity of demand and the capital intensity of
production.
e The effect of the tax change upon the conditicn of entry of new

firms into the industry.

b, The effect of tax change uvon the demand conditions for domesti-

cally produced products.

The first factor will determine whether firms can attempt to shift the
tax. Competition must be sufficiently restricted so that one or a small
group of firms has the power to set prices. The second factor determines the
extent to which it will be in the firm's interest to shift taxes forward.
The lower the price elasticity of demard and the capital intensiveness of
production, the greater will be the proportion of the tax change shifted

forward. }g/

More important for our purposes are the last two factors. In an
open economy with high seller concentration in many industries,
the major constraints upon firms' pricing behaviour are the threat of entry
of new firms on the one hand and the possible expansion of imports on the
other. A tax change confined to Canada would not affect the latter constraint,
whereas a simultaneous tax change in Canada and the United States might, since

some forward shifting may occur in the United States.

As for the possibility of entry by new firms, an independent tax change
in Canada will have less effect on the entry condition than would a simul-
taneous changze of both United States and Cenadian tax rates. In many lines
of business, some significant potential entrants may ke new foreign-

controlled firms (including new subsidiaries of existing firms). A Canadian
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tax change such as integration which does not affect the effective tax rate
on subsidiaries of foreign firms will be unlikely to be shifted forward in

these industries. 13/

In view of these considerations, it is apparent that the tax benefit
of integration would unlikely be shifted forward via price reductions.
However, Canadian consumers could benefit in the longer run as a result

of any expansion of investment that occurred in response to integration.

We shall, therefore, examine the extent to which integration and the
other reforms would affect corporate savings and investment on the assump-

tion that no shifting of the tax changes would occur.

Assessing the effect of the over-all set of reforms upon corporate
behaviour is extremely difficult, since many of the reforms work in
opposite directions and since the impact of the reforms will vary greatly
from firm to firm. The size of the firm, its existing dividend payout
rate, the product it produces, and the degree of risk attached to its
investment ventures will all affect the magnitude and the direction of

the impact of the tax reforms upon its savings and investment behaviour.

The assessment of these reforms is further complicated by the fact
that the average tax burden upon corporate source income levied at the
level of the resident shareholder would be reduced, and the average tax
burden levied at the corporate level increased. As this results largely
from the integration of the two income taxes, a precise examination of
the logical consequences of integration is the point of departure for

the analysis.
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Integration, when combined with the adoption of the comprehensive tax
base, involves eliminating the present system of a separate corporate tax on
corporate net income, an additional personal tax on dividend income, and a
zero rate of tax on goodwill gains, and replacing it with a system which levies

the same marginal rate of tax on retentions, dividends and goodwill gains.
This can logically be viewed as consisting of three distinct steps:
(2) Eliminating the existing personal tax on dividend distributions.

(v) Lowering the corporate tax rate to the relevant marginal personal

rate of the shareholder.

(e) Instituting the taxation of goodwill gains at the marginal personal

rate of the shareholder.

This three-way partitioning will facilitate the discussion of this
complicated reform. The elimination of taxes on dividends and the imposi-
tion of taxes on goodwill capital gains are unlikely to have as significant
an effect on corporate behaviour as the lowering of effective corporate

tax rates.

Consequently, it is important to differentiate between those effects
of integration which are roughly equivalent to corporate tax reductions
and those which involve eliminating dividend taxes. This is done for

resident corporations in Table VII-1.

As is apparent, taxes collected at the corporate level would rise
because of the broadening of the base and the elimination of the dual rate.
Once the lowering of the effective tax rate from 50% to the relevant
marginal personal rate of the shareholder is taken into account, however, the

"corporate" tax burden on corporate source income is reduced via the reforms.
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TABLE VII-1

CHANGES IN THE CORPORATE TAX BURDEN ON CORPORATE INCOME (INCLUDING THAT EFFECT OF

INTEGRATTON WHICH IS EQUIVALENT TO A CORPORATE TAX REDUCTION)
(Millions of Dollars)

Mining, Manufacturing
011 and and
Item Source Ges Qther
1. Corporate Taxes, 8) Total 36-1 164 1,769
Current System b) Non-
resident 36-1 111 969
c) Resident (a)-(b) 53 800
2. Corporate Taxes, a) Total 36=-1 317 2,079
Reformed System b) Non-
resident 36-1 232 1,087
c) Resident (a)-(b) 85 992
3. Personal Taxes
on Dividends,
Current System See Note 2 10 83
k. Revenue Loss a) Total 35-15 31 332
due to b) Elimination of
Integration Dividend Taxes See Note 3 8 68
c) Remainder 23 26l
5. Change in Tax
Burden on
Corporate Income (2c)=(1c)-(ke) +9 -72
Notes: 1. Life Insurance companies are excluded from this and subsequent tables.
2. The total tax on dividends paid to residents by Canadian companies has been
estimated on the basis of data reported in Taxation Statistics, 1966 FEd., Part 8
Table 2. The total dividend credit reported for all taxpayers in each income
class was multiplied by 5 to obtain estimates of dividends received from Canadian
companies in each income class. Marginal personal tax rates for the average
income in each income class (after allowing for the 20% dividend credit) were
multiplied by total dividends to obtain estimates of dividend taxes (or rebates)
by income class. Summing taxes less rebates across all income taxes yielded the
estimate of $76 million used in the above table.
This total was divided between Mining & 0Oil and Manufacturing & Other industries
on the basis of dividends reported in Taxation Statistics, 1966, Part II, Table L,
and the resident ownership fractions reported in Appendix A, Note 21 of Volume 6
of the Report.
3. Revenue loss from integration was divided between the two groups of industries

as follows:

The total revenue loss was divided into that due to elimination of dividend tax
and the remainder,

The first was taken from line 7; the latter was divided between industries on the
basis of the corporate taxes levied on residents in line 3¢,

Total

1,933

1,080
853

2,396

1,319
1,077

93
363

76
287



We now use these estimates to predict the effect of the tax changes
on corporate savings and investment behaviour. In the next section we briefly
discuss the effects of changing tax rates upon corporate source income

at the personal level.

As noted in Chapter V, the dividend payout ratio has not been
affected much by sither changes in corporate tax rates on net income or
by changes in the personal tax rate levied on dividends. If these
empirical regularities continue to hold, and provided that firms regard
integration as partly equivalent to a corporate tax rate reduction, the
prediction of the effect of the reforms is straightforward, as illustrated
in Table VII-2., As is apparent, under these assumptions the reforms would
lead to a modest decrease in retentions in the resource industries and a
modest increase in other industries, The estimated aggregate increase is
only $25 million, which is small in relation to total corporate gross

retentions.

As is shown in the last line of the teble, the predicted small
increase in corporate retentions is consistent with a more substantial
increase in dividends (after personal income tax or rebate). Hence, it
would be possible for management to increase retentions by a larger amount
without their having to reduce the stockholders' current cash dividend
income. Consequently, if the reforms stimulate an increase in investment,
management could decide to raise retention rates as one means of raising
the funds required. In that event, we would expect the estimated change in

retentions to be more likely on the conservative than on the optimistic
side, 14/

Impact of the Tax Reforms upon
Corporate Investment

We now turn to an examination of the effects of the corporate



201

*q9 SUTT SNUTW B9 SUT] ST 0Q SUPT
‘B¢ SUTT UT-Pajaodad SUOTBIZSIUT WOLT SSOT SNUSADI mﬂpwm:nﬁa ST o,% surT

'S SUTT SUUTW g SUTT SuWpW T SUTT ST B9 oupl /¢

‘dA0QR )-A 9TqBJ, UT uoTgenbs PITY} Sy3 Uo peseq ST oT38X gnoded TeUTSIBW UNI-BUOT
PUMSSB JYJ, 4 SUTT UT PajJodad uspanq XB} Y3 UT UOTIONPSI SY3 SSWTY 4#* ST G aupy \M

"T-IIA STABL WOIF USY®Y} 3I8 # YBnoxyy T ssupy [T :seqon

L+ TIT+ = SPUSPTATD
XB3~-J99J8 ut afusyy (o

£9e- 28e- T¢- soxe) Teuosxad uy a8usyp Mn

6He= 1ee- ge- suotyerodioo £q pred

SPUSPTATP UT a3usyp (®
/& spuspTAIq UT 83uBy) *9

St 62+ = JE (@3ex jnoked 909 ©
Jummsse) suotjuelay @3erodiop uy a8usyy G

€9~ alL- 6+ /T (suted TTT4pPOOD
UO S9XB], PUB S3XB], PUSDPTATQ
wﬁg.ﬁouﬁv uspang Xgy, up a3usyp ‘4

oLz 6412 T2 aputemey (o
€6 e 0T XB] PUSPTATP
JO uoT}BUTWITS 03 ang Mg.
€9¢ 11 14 Te30y (®
ﬁ UOT}BIZSQUT WOIJ SSOT SNUSASY °¢
LLO‘T 266 <8 /T weyshg psmaogey Iopun S3USPTSSY
03 9TqB3NqTI}qy saxe] 938I0dI0) °Z2
19} 008 14 \.m Wo3SAg QUSIINY JSPUN SFUSPTSIY
03 9TQBINQTIZIY SoxBL 938I04I0) °T
T®39L I3Y30 s8Y
pus pue TTO
Sutanjoenuey ‘BUTUTK

(saeTT0Qq JO SUOTTTTN)
SNOILVHOJNOD QHNMO-INIATSEY J0
SANAAI AT ANV SNOIINALAY EILVYOQHOD NOJAN SWHOJLHY XVI J0 LOHLIH

c-IIA JTEVL



202

tax reforms, together with the effects of integration which are equivalent
to a corporate tax rate reduction, upon the tax burden on corporate invest-

ment at the margin.

The first step is the estimation of the effective marginal tax rates
under the current and reformed systems. As the tax base under the proposed
system is a better estimator of corporate net income than is the current

corporate tax base, we shall use the proposed tax base as the denominator.

To estimate the marginal tax rate under the existing system the
numerator is simply corporate tax collections under the current system plus
the estimated revenue gain from abolishing the dual rate. This latter
adjustment is made on the grounds that for firms which decide upon the
vast majority of investments, the existence of a low first bracket rate

does not affect the relevant marginal tax rate.

Under the reformed system the numerator is estimated corporate tax
collections less that portion of the revenue loss from integration which is

equivalent to a corporate tax rate reduction.

The results of these calculations are presented in Table VII-3. They
confirm the qualitative arguments presented earlier. In contrast to the
modest effect upon corporate retentions, the reforms would have a more
substantial effect on the tax rate relevant for investment decisions. The
lowering of the marginal tax rates would result in an increase in the
after-tax rates of return on corporate investments by resident controlled
corporations of 24% in the non-resource industries. Because the after-tax
rate of return in the resource industries would be reduced somewhat, the

aggregate after-tax rate of return would rise by 21%.
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If this increased rate of return is analyzed in terms of the investment
functions developed in the companion study, 12/ the effect of the reforms upon
corporate investment could be substantial. As is shown in Table VII-k, the
investment of resident corporations could rise by as much as 14% after full
adjustment to the reforms. In 1964 such an increase would have amounted to
$316 million. This would emount to an aggregate increase of investment of
about 4,5%, offset by some reduction in investments by non-residents in the
resource industries. ;é/ However, if interest rates rise as a consequence
of the reforms, this would erode to some extent the stimulus provided by the

increase in marginal rates of return.

This over-all increase of 4.5% would be equivalent to a larger increase
in investment under the existing tax structure, however. The rationalization
of the tax structure would concentrate the increase in ventures with the highest
before-tax rates of return. In contrast, an increase in investment under the
current tax structure would concentrate the increase in ventures with the
highest after-tex rates of return under that tax structure. Consequently, a
given increase in investment brought sbout via the tax reforms would make a
somewhat larger contribution to economic growth than would an increase in

investment brought asbout by other means under the existing tax structure.

How would such an increase in investment bte financed? First, as noted
above, management may choose to raise retention rates. In terms of the 1964
economy, an increase in retentions of $139 million would have been possible
without eroding the after-tax current dividend income of stockholders as a
group. Second, these corporate reforms, together with the elimination of
the dividend tax, would eliminate the tax discrimination against the use of
new equity issues. A modest increase in these issues could finance the

remainder of the increase in investment. 17/
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TABLE VII-3

EFFECT OF TAX REFORMS ON AFTER-TAX RATES OF RETURN AT THE MARGIN

Mining, Manufacturing and
0il and Other (excluding
Ttem Source Gas Life Insurance) Total

(Millions of Dollars)

1. Corporate Tax Base (after reform) 36-1 632 4,160 4,792
2, Corporate Taxes, Current System
a) Total 361 164 1,769 1,933
b; Non-resident 36-1 111 969 1,080
c) Resident (a)-(b) 53 800 853
3. Corporate Taxes, Reformed System
a) Total 36-1 317 2,079 2,39
b) Non-resident 36-1 232 1,087 1,319
c) Resident (a)-(v) 85 992 1,077
4. Dual Rate Reform
ag Total (0)+(c) - 255 255
b) Non-resident 375 - 81 81
c) Resident 37-3 - 174 174
5. Other Corporate Reforms
a) Total (p)+(c) 152 51 203
b) Non-resident 37-3 121 36 157
c) Resident 37-3 31 15 46
6. Bstimated Corporate Tax Base
After Reforms for Residents (l)xga': 169 1,985 2,154
T. Taxes on Dividends of Residents See Note 2
(Present System) Table VII-1 8 €8 76
8. Revenue Loss Due to Integration
a) Total Taken from 31 332 363
b) Due to 35-15 8 68 76
abolition of See Note 3
dividend tax Table VII-1
c) Remainder 23 o264 287
9. Tax Burden on Typical Marginal
Investment (Present System)
a) Burden (2.¢c)+(k.c) 53 97k 1,027
b) Rate (9.a)/(6) .31k o1 L7
10. Tax Burden on Typical Marginal
Investment (Reformed System)
a) Burden ?.c)-}B.c) 62 728 790
b) Rate 10.a)/(6) 367 367 367

11. Per Cent Change
in After-Tax 100% x [1_._(_—-1-00' 10.B) - 1.00] -T.7% +2h 1% +21.0%
Rate of Return 1.00-(9.b)
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The elimination of the dividend tax at the personal level is important
in eliminating the tax discrimination against new equity issues. Whether
the elimination of personal taxes on dividends would have any other signifi-
cant effects on corporate behaviour is more doubtful, especially since the
estimated revenue loss from eliminating taxes on dividends is less than the

estimated revenue gsins from the taxation of goodwill gains on shares. }9/

In the lisht of these estimated effects upon corporate savings and
investment, it would appear that the tax reforms might provide a modest
stimulus to agrregate demand. However, such a stimulus, if undesirable
under the circumstances prevailing after enactment, could be readily off-

set by a modest general tax increase. 19/

D. EFFICIENT MEANS OF INCREASING THE GROWTH RATE

As demonstrated in Chapter VI, the maintenance of full employment
would vield an extra dividend by increasing the growth rate of potential GNP,
The enactment of the tax reforms recommended by the Royal Commission on
Taxation would make a modest additional contribution to the growth rate
via an improved allocation of savings between alternative investments and
a probable modest increase in ageregate investment. To the extent that past
experience may be used as a guide, the potential growth path achievable under
these conditions would likely be somewhere above the B or full employment
projection developed in the previous chapter, but would unlikely be as high
as the C projection, unless the investment response is larscer than we

anticipate.

An additional increase in the growth rate over and above the rate

achieved under full employment and a near neutral tax structure could be
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achieved. The use of the appropriate mix of monetary, fiscal and exchange
rate policies to achieve this goal has already been discussed. In addition,
the tax structure itself could be altered to provide more stimulus to sav-

inss and investment.

Either of the means—chanres in the tax structure or changes in the
mix of ageregative policies—-involves costs in terms of other socio-economic
objectives., As increases in the rate of pgrowth require an additional allo-
cation of resources to investment in vhysical or human capital or in the
development of new techrolozy, such an increase in the crowth rate would
require a reduction in public and private consumption or an increased re-

liance on foreign savings.

If the use of the agorepative policy tools discussed earlier is pre-
cluded by balance-of-payments and exchance rate constraints, the tax structure
may be altered to encourage savings and investment. The most efficient tax
means for this purpose are savings and investment tax credits under the in-

tegrated income tax.

Introducing or increasing such credits would reduce the income redis-
tribution achieved by the tax system, unless the necessary compensating tax
increases were designed to increase the progressivity of the structure of

income tax rates.

dowever, even in the event that the tax credits were compensated for
by a general tax increase, the provision of savings and investment credits
would involve less sacrifice of the goals of horizontal and vertical equity
than would the enactment of tax provisions designed to favour designated
industries, or the provision of a preferential tax treatment for capital

gains, both of which would seriously erode the equity of the tax structure.

95937—15
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The meximum growth gain would occur if the rise in government savings
were matched by an equal rise in domestic investment. If the rise in
government savings were offset by a reduction in the net capital inflow,
the growth gains would be more modest.

If steady full employment growth involves a higher rate of inflation
than the cyclical growth experience of the past, this would be a cost
of achieving both full employment and the higher growth rate of
potential GNP.

If the husband's income is $15,000, for example, the effective tax rate
on a wife's earnings of $3,500 is 22.7% under the present system. Under
the reformed system the rate would be 26.2%, 23.9% and 20%, for wives
without children, with school age children and with pre-achool children,
respectively.

If the husband's income is $25,000, the effective tax rate on the
wife's earnings would be 24.1% under the present law, and 34.4%,
32.1% and 28.T%, respectively, under the reformed system.

See Chapter 11 of Volume 3 of the Report of the Royal Commission on
Taxation.

An increase in the over-all level of personal income taxes would
reduce personal savings.

The estimated reduction of $125 million in personal savings after the
tax reform provided in Chapter 37 of the Report is based on rather
conservative assumptions and represents the maximum reduction that
might occur as a result of changes in the structure of personal income
taxes.

It is worth emphasizing once more that we are dealing with the effects
of taxation in a full-employment context. This means that we can
abstract from accelerator effects, since offsetting policy moves to
control aggregate demand are implied.

As noted at the beginning of the chapter, we assume that government
expenditures are unchanged.

Increases in high income bracket marginal tax rates would not raise
sufficient revenue under the existing tax structure to be used to
compensate adequately for corporate tax reductions.

Source: National Accounts Income and Expenditures, 1965, Tables 50
end 51.
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As will be discussed below, however, the reforms would permit an
expension of retentions to finance any increase in investment without
a reduction in the current cash dividend income (after personal tax)
of shareholders.

This is the rationale for the special capital cost allowance provision
for new enterprises and for the expensing of exploration and development
expenditures for mining and oil firms.

Robert Lévesque, The Shifting of the Corporate Income Tax in the Short
Run, a study published by the Commission.

If capital intensity is low, only a small price change would be
required to shift fully the corporate income tax.

The average tax rate on foreign firms (outside the resource industries)
would be increased very slightly by the reforms; the marginal rate of
tax would be unchanged.

In addition, these estimates made inadequate allowance for the effect
of the special capital cost allowance provision for new small enter-
prises, It is estimated in Table 35-10 of Volume 6 of the Report that
this reform would amount to a $400 million tax reduction spread over
several years. The bulk of this tax reduction is likely to represent
an addition to gross retentions, as well as to stimulate capital
expenditures by these enterprises.

Thomas A. Wilson, op.cit.

How large a reduction in investment by non-resident owned firms in the
resource industries would occur is difficult to determine in the
absence of knowledge about the elasticity of investment with respect
to the rate of return in those industries. Furthermore, the extent

to which the increase in Canadian tax may be offset against taxes due
to other jurisdictions is also important.

If the elasticity of investment in oil and mining with respect to

the rate of return were the same os the aggregate estimate used in
Table VII-4, and if more of the tax increase could be offset against
taxes due to other jurisdictions, capital expenditures by non-resident
controlled firms would be reduced by about $110 million.

Debt financing could also be used. However, the tax reforms should
lead to some reduction in optimal debt/equity ratios. Consequently,
increases in equity—whether by retentions or by new issues—would
likely finance the bulk of any increase in investment.

The estimated revenue gained from taxing goodwill gains on shares is
estimated at $155 million. (Appendix Table C-l4, Volume 6 of the

Report.)

The estimated increase in the government surplus of $222 million
(Table 35-1 of the Report) would appear to be sufficient. However,
over the transitional period, the revenue yield of the system would
be below its long-term yield.



CHAPTER VIII: OVERVIEW: SUSTAINED FULL-EMPLOYMENT GROWTH

The snalysis of the previous chapters has concluded on an optimistic
note. The growth prospects of the Canadian economy are buoyant, especially

if a stabilization record better than that of the past decade is achieved.

There appear to be little grounds for fearing that the enactment of
the tax reform package recommended by the Royal Commission on Taxation would
slow the rate of growth. Indeed, our preliminary analysis suggests that the
tax reforms would probably raise the potential growth path. Finally, if
Canadians want to choose more economic growth and less current consumption
or an increased dependence on foreign-controlled capital, various policy
tools lie at hand. Either appropriate changes in the mix of fiscal, monetary
and exchange rate policies or the adoption of tax credits to stimlete in-
vestment offset by general tax increases to provide savings could be used to

raise the full-employment growth rate.

In this chapter we examine whether a higher rate of growth may
itself tend to create balance-of-payments difficulties or worsen maladjust-
ments between industries and regions. Following a comparison of the projec-
ticns discussed earlier with those developed in previous studies, we
discuss whether higher growth rates are viable in a market economy over the

length of period used for the projections.

A. GROWTH AND THE BALANCE OF PAYMENTS

The possibility of a conflict between increased economic growth and the
msintenance of balance-of-payments equilibrium was exsmined by the Economic

Council of Canada in its First Annual Review. }/ After developing projections

210
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which indicated that the growth potential over the next few years is greater
than that of the past, the Council expressed concern lest this higher growth
rate lead to a worsened current account and a concomitant greater need for

foreign capital in future years.

While those responsible for fiscal and monetary policy in Canada
should and do keep a watchful eye on the balance-of-payments position, we
believe that the realization of the higher growth rates projected by the
Council and by ourselves would not of itself create additional difficulties

in this respect.

To make this point clear, it is necessary to emphasize once more that
we are discussing the effect of achieving a higher potentisl growth rate.
Increases in the utilizstion of potential will tend to worsen the current

account since imports will respond to the rise in income and exports will

not., g/

A rise in potential GNP given the level of utilization, on the other
hand, will tend to stimulate both exports and imports. A rise in potential
GNP is brought about by an increase in the supply of the factors of produc-
tion or by increases in their productivity. Either source of potential
growth would provide a stimlus to exports, since additional resources would
be made available to export industries. In other words, the supply functions

in the export sector would shift, thereby stimulating exports.

Similarly, the supply function of industries producing import substi-
tutes would also shift, thus mitigating the effect of the increase in poten-
tial output on imports. This means that the long-run effect of sustained

economic growth upon imports cannot be based on the short-run relationship

95937—16
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between imports and income. In the short run the income elasticity of

imports is high; in the long run it is near unity. é/

We therefore see little ground for the argument that a higher rate
of potential growth would necessarily cause a worsening of the current

account of the balance of payments in relation to full-employment GNP.

However, if the investment rate at full employment is increased,
this will tend to worsen the current account at a given level of utiliza-
tion. The (direct and indirect) import content of domestic investment
is higher than the import content of alternative final expenditures. A
shift toward investment will, therefore, lead to an increase in imports

and a worsened volume of trade.

For example, if the gross investment rate at full employment were
raised by 1.5 percentage points (or by about 10%) and consumption reduced
accordingly, the fraction of GNP accounted for by imports would rise by
0.15 percentage points. &/ At the level of current dollar GNP realized
in 1965, this would mean an increase in imports of about $80 million,
which may be compared to a trade deficit on income and product account
in that year of $1.1 billion. This is a modest effect. 2/ Furthermore,
it will tend to disappear over time as the cost reducing benefits of the

higher investment rate are achieved.

We therefore conclude that, in contrast to the effects of cyclical
changes in income, changes in the potential growth rate are unlikely to

have serious consequences for the balance of trade.
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The effects of a higher growth rate upon the capital account will
depend on any changes in rates of return on real capital and in interest
rates induced by the increase in the growth rate. The effects of the
higher growth rates on real rate of return are examined in a different
context in Section D. below. At this point it suffices to point out that
any capital account effects can be readily offset by moderate adjustments

in monetary policy.

We therefore conclude that the achievement of the growth rates
higher than those achieved in the past would not, in itself, have adverse
balance-of-payments effects. If steady full-employment growth led to
greater inflation than that which accompanies growth with fluctuations,

then the balance of trade would, of course, be affected adversely.

B. GROWTH AND STRUCTURAL UNEMPIOYMENT

This section discusses whether the achievement of higher growth
resulting from the increased growth of the labour force and the maintenance
of full employment would exacerbate the problem of structural unemployment ,
and whether the pursuit of economic growth via a high investment policy

would have such an effect.

It is generally conceded that the maintenance of full employment
is complementary with specific policies designed to reduce structural
unemployment. A tight labour market in expanding regions provides an
incentive for workers to move to these regions. When skilled labour is
hard to get, firms have an incentive to train workers to fill their needs,
and workers have an incentive to make the effort to acquire these skills.

But what about an increase in the potential growth rate itself—would an



21k

increase in the rate of growth of the labour force or an increase in the
investment rate at full employment aggravate the problem of structural

unemployment ?

Structural unemployment is rooted in the relative imbalance of
supply and demand in specific labour markets at a given level of over-all
unemployment. Its existence increases the rate of inflation that is
associated with a given level of unemployment. Attempts to reduce un-
employment via aggregative policies will lead to an increased rate of
inflation resulting from excess demand in those sectors with a tight

labour supply. 6/

If an increase in the rate of growth of the labour force is brought
about by an increase in immigration, structural unemployment will likely
be reduced. Immigrants are unattached to particular regions, and will
tend to head toward the regions with the strongest demand for labour. 1/
This will ease the pressure of demand in those regions at a given over-all
level of unemployment, thereby permitting either a reduction in aggregate

unemployment or a lowering of the rate of inflation.

Similarly, young persons are relatively mobile between regions and
industries, are typically better educated, and have not yet acquired skills
specific to particular occupations. Consequently, an increase in the
growth of the labour supply brought about by a more rapid influx of young
persons into the labour force should facilitate the growth of employment
in expanding industries and regions, thereby causing a reduction in
structural unemployment.. Offsetting this to some extent will be an increase
in frictional unemployment, since new entrants to the labour force typically

experience some period of unemployment before they find their first job.
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A sudden increase in the rate of capital formation“at full employment
could create bottlenecks in the capital goods producing industries, thereby
glving rise to excess sectoral demand inflation. §[ A more gradual increase
in the investment rate, accompanied by an expansion of capacity in the capi-

tal goods producing industries, would avoid this problem.

The increase in labour productivity gradually brought about by the
higher rate of capital formation should nitigate rather than worsen the con-
flict between unemployment and price stability. The available empirical
evidence suggests that changes in money wage are not affected by the rate of
chenge of labour productivity. 2/ Consequently, an increased rate of growth
of labour productivity is consistent with a lower rate of inflation of the

general price level at a given level of unemployment.

Furthermore, the increased capital formation would Presumably be con-
centrated in the expanding sectors of the economy. It would, therefore,
permit @ more rapid growth of output in those sectors, thereby helping to

alleviate sectoral bottlenecks.

We therefore conclude that higher potential growth rates—whether
achieved by an expansion of the growth of the labour force or by an increase
in the full-employment investment rate would more likely alleviate rather
than worsen the problem of structural unemployment and the related problem
of excess sectoral demand inflation, provided that any increase in the in-

vestment rate is achieved gradually rather than suddenly.

C. COMPARISONS WITH EARLIER STUDIES

In this section we shall compare the projections developed in this
study with the recent projections made by Brown,and Drabble, as well as with

the earlier work of Hood and Scott and Caves and Holton. After a discussion
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of the differences between the output projections, we shall briefly contrast

the method we have used with those used by these other writers.

Table VIII-1 presents a comparison of the growth rates of potential out-
put, potential employment, average hours worked and the capital stock for the
three alternative projections discussed in Chapter VI with comparable rates
derived from data published in the studies of Caves and Holton, Hood and

Scott, Brown, and Drabble. 19/

The salient feature of this table is the relative optimism of the pro-
jections we have developed. Our projected full-employment growth rate is
about one half a percentage point higher than the typical estimates of the
other writers. Even our projection of potential GNP under conditions of
under-employment is at a rate slightly above the projection of ‘others,

except for the higher of the Hood and Scott projections.

In order to determine whether these differences be explained by dif-
ferences in projected rates of growth of the labour supply, Table VIII-2
presents a comparison of the differences between the average output projections
of others and our under-employment and full-employment projections, together
with estimated differences after allowance is made for differences in the
projections of the labour supply. It is clear that the relative optimism of
the B projection is not wholly accounted for by differences in proJjected growth

rates for employment and hours worked.

It follows, therefore, that the differences between our full-employment
projection and those of others reflect differences in projected growth rates
of labour productivity. In contrast, the more moderate differences between
our under-employment projection and the projection of others are largely

explained by the differential projected growth rates for the labour supply.
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TABLE VIII-1

PROJECTED GROWTH RATES OF GNP:
A COMPARISON OF THE PRESENT AND PREVIOUS STUDIES

Hood-Scott* Brown**
Present Study (1965-70) (1966-71) Caves-Holton**¥*
(1963-70) 2.5% 3.25% Proj.  Proj. Drabble** (1955-70)
B o] basis __ basis o 2 (1963-70 Low Mean _ High
Potential
Output 4.60 5.07 5.2 k4,12 k.75 L.46 L.57 L.s57 3.22 3.81 k.40
Potential
Employment 2.50 2.65 2,65 2.34 2.34 2.4 2.41 2.68 1.75%
Average
Weekly Hours =0.50 =0.40 =0.40 -0.53 -0.53  =0.6T  =0.67 -0.45 NA
Capital Stock L.Ok 5.15 5.79 L4.53 5.14 NA NA NA NA
(1970-75) (1970-75) (1971-76)
Potential
Output k.51 4,98 5,15 3,75 4.0 4,33 k.40
Potential
Employment 2.3T 2.50 2.50 2.23 2.23 2.28 2.28
Average

Weekly Hours =-0.50 =-0.40 =-0.40 =-0.75 =0.75 =0.73 -0.67

Capital Stock L4.25 5.42 6.02 L,1k4 4.80 NA NA

Notes: * The Hood-Scott projections used are those based on net annusl immigration of 50,000 persons, as are the
B and C Projections in this study and the projections of potential GNP made by Drabble.

*¥% Brown also projected future output under alternative policy conditions using an econometric model. As
these projections involve departures from full employment, and as estimates of potential GNP under the
projected conditions are not presented, these projections are not included in this table.

*¥* As Caves-Holton present estimates only for the single year 1970, it 1s not possible to derive estimated
growth rates for shorter projection periods.

+ This is based on the labour force projection for 1970 of T7.230 million persons made by Caves=-Holton
(op._cit., p. 286) and the 1955 Lebour Force estimates of 55558,000 for 1955 published in National
Accounts Income and Expenditure, 1926-56, Table II of Appendix.

Sources: W,C.Hood and A.D. Scott, Output, Labour and Capital in the Canadian Economy, Royal Commission on Canada's

Economic Prospects, 1957, Ch. 5, Appendix A.

T. M. Brown, Canadian Economic Growth, Royal Commission on Health Services, 1964, pp. 118-21, 132-3T.

B. J. Drabble, Potential Output, 1946-1970, Economic Council of Canads, Staff Study No. 2, 196k, Tables
23, 28, 31, pp. 54, 59, 62.

R. Caves and R. Holton, The Canadian Economy, Table 39, p. 302.
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TABLE VIII-2
DIFFERENCES BETWEEN PROJECTED GROWTH RATES, 1963-TO ¥

*%X *¥*
Hood-Scott Brown Drabble
1965-70 1966-T1 1963-T70

4. A (Under-employment)
Projection of Potential
Growth Minus Alternatives

Observed difference .165 .085 .13

Difference after allowance

is made for differences in

projected growth of the

labour supply *¥ .035 -.08 22

B. B (Full-Employment)
Projection of Potential
CGrowth Minus Alternatives

Observed difference .635 .555 .60

Difference after allowance

is made for differences in

projected growth of the

labour supply *¥¥ Lo .205 .59

Notes: ¥ The Caves-Holton projection is omitted in this table
because they did not project average weekly hours and
because the projection periods sre not comparable.

¥% Average of projections presented in Table VIII-1.
%%¥%¥ This line is obtained as follows:

Adjusted Difference = Observed Difference in Projected
Output Growth Rate - .685 (Difference in projected

employment growth Rate + Difference in projected growth rates
of average hours worked).

The adjustment coefficient of .685 is the estimated
relative share of income received by labour in the PNF
sector.
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This suggests the explanation for the relative optimism of our high
employment projection. The techniques used by the other writers involved
projections of past trends of productivity growth. As we have demonstrated
at several points in this study, historical rates of growth of productivity
will understate the rate that could be achieved if full employment were main-
tained. Because our under-employment projection is more in line with histori-
cal experience, the differences between it and the projection of others are
more modest. The full-employment projection differs from the projections
made by others for precisely the same reason it differs from the under-
employment projection—in it is incorporated an explicit allowance for the
faster growth of the capital stock that would occur under conditions of
maintained full employment. In the light of this explanation, and with
the knowledge that no allowance was made for the effect of the maintenance
of full employment upon the rate of growth of total factor productivity, we
believe the B projection is as likely to understate as to overstate the
potential growth that could be realized under conditions of meintained full

employment.

There are three main differences between the projection techniques
used in this paper and the techniques used in the other studies cited. First,
while the projections developed in those studies are assumed to be full-
employment or high level employment projections, nothing is assumed about the
path of actual output over the projection period. In contrast, this issue

is given central importance in the projections we have developed.

Second, the other writers projected productivity trends and capital
stock trends exogenously. gg/ In our projections the capital stock is generat-
ed sequentially on the basis of explicit assumptions about investment rates

and utilization rates. The feedback of aggregate demand upon the growth of the
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capital stock and hence upon the growth of labour productivity is thereby

taken into account.

Third, the high, mean and low projections in the earlier studies
reflect alternative assumptions about productivity and labour force growth.
In contrast, the high or C projection in this paper is explicitly designed
to measure the impact of a high investment rate upon the growth of poten-

tial GNP,

In summary, cepital formation, the growth of the labour supply and
the growth of labour productivity are treated as partially endogenous in
our projections, in the sense that they ere related to aggregate demand and
to full-employment investment rates. In the earlier studies, the connec-
tions between the projected growth rates and economic behaviour during the

projection period were not made explicit.

It is worth comparing the projections of Caves and Holton and Hood
and Scott for the period 1955-65 with the observed growth of actual GNP to
determine whether the best estimates of these two pairs of writers are on

the conservative or on the optimistic side.

The relevant comparisons are presented in Teble VIII-3., As is apparent,
the actual growth of the economy over the 1955-65 lg/ period exceeded the
"best" projecticn of Caves and Holton by one half of one percentage point, and
was one quarter of a percentage point above the average of the Hood and Scott
projected rates. In fact, despite the under-utilization experienced in the
1957-64 period, the growth rate achieved was only slightly below the rate

for the "high" projection of Caves and Holton.

The understatement of these projections in the past is, of course, no
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TABLE VIII-3

GROWTH RATES® OF GNP: ACTUAL, HOOD AND SCOTT PROJECTIONS
AND CAVES AND HOLTON PROJECTIONS

A. Actual GNP 1955-65

Growth Rate L ,%2%
o Low Mean High
B. Hood and Scott Projected
Growth Rotes 1955-65 ¥ 3.55% L.05% L.51%
Low Mean High
C. Caves and Holton Projected - .
Growth Rates 1955-T70 ** 3.22% 3.81% 4. ho%

Notes :

* As elsewhere in this study, all growth rates referred to
are continuous exponential growth rates.

*% The Hood and Scott and Caves and Holton projected growth
rates are based upon observed GNP in 1955, and may there-

fore differ from growth rate calculations made by these
writers on the basis of the data available at the time. No
adjustment for under-employment was made to either 1955 or
1965 GNP. As both years were years of slight under-employment,
the growth of sctual GNP should be & close estimate of the
growth of potential GNP.

*¥¥ The three Hood and Scott projections are as follows:

"Low" - based on net immigration of 50,000 and productivity
growth rate of 2.5% per year.

"Mean" - average of high and low productivity projection for
net immigration of 75,000.

"High" - based on net immigration of 100,000 and productivity
growth rate of 3.25% per year.

Source: a) Actual GNP figures, National Accounts Income and Expenditure,
D.B.S., Table 5 (1926-56), p. 36, Table 56 (1965), p. 56.

b) W.C.Hood and A.D. Scott, Output, Lebour and Capital in the
Canadian Economy, Royal Commission on Canada's Economic
Prospects, 1957, Table 5.20, p. 226.

¢) R. Caves and R. Holton, The Canadian Economy, Harvard Univer-
sity Press, 1959, Table 39, p. 302.
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guarantee that our own projections do not overstate the potential growth

rate in the future. 13/

D. THE EFFECT OF HIGHER GROWTH RATES UPON
THE RATE OF RETURN ON CAPITAL

Are the potential growth paths in the B and C projections, which
both involve departures from past experience with respect to average utili-
zation and investment rates achieved, viable in an economy organized largely
along private enterprise lines? The answer depends in part on whether the
higher rates of capital accumulation would substantially erode the rate of

return on capital.

It is a simple matter to derive the path of the over-all real rate
of return from the estimated projections of output and the capital stock.
Assuming that the relative income shares remain constant, the annual rate
of change of the before-tax gross rate of return at full employment is
simply the difference between the rate of growth of PNF potential output

and the rate of growth of PNF capital stock. 1l/

It is clear from Table VI-4 that the B or full-employment projection
is consistent with a constant real rate of return. In the C projection,
real rates of return would fall gently at a rate of 0.40% a year over the
12-year period. This would mean that real before-tax rates of return on
capital at full employment in the PNF sector would decline from 12.9% in

1963 to 12.2% by 1975. 15/

Let us remember that we are referring here to rates of return at full
employment. The achievement of full employment itself would tend to raise
actual rates of return above the typical levels achieved in the past. This

means, for example, that if the economy moved smoothly along the C projection
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TABLE VIII-k4

GROWTH RATES OF FULL~EMPLOYMENT RATE OF RETURN. FOR
POSTWAR PERTOD AND FOR ALTERNATIVE PROJECTIONS

Growth Rate

Full-Employment
PNF Potential PNF Capital Gross Rate Rate of Return

Output Stock of Return ¥ End of Period *¥*

1948-56 5.55 5.50 0.05 0.1281
1956-63 5.19 5.05 0.14 0.1293
A Projection

1963-T0 4.85 L, ok 0.81 0.1355
1970-75 4.69 4, o5 0.4k 0.1385
B Projection

1963-70 5.38 5.15 0.23 0.1300
1970-75 5.21 5.42 -0.21 0.1287
C Projection

1963-T0 5.57 5.79 -0.22 0.1261
1970-75 541 6.01 -0.60 0.1223

*¥ Growth rate of FNF potential output minus growth rate
of K (PNF cepital stock).

*%  (.315) (Potential output)
PNF capital (K)
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we could expect higher average rates of return over the whole period than
those achieved under the A or under-employment projection. Consequently,
we have no reason on these grounds to doubt that growth paths higher than

those achieved in the past are viable.
E., SUMMARY

The most significant finding of this study is the pervasive influence
of aggregate demand upon the rate of growth of potential output. The
importance of demand is documented in the statistical analyses of the growth
of the labour force and the rate of capital formation. Its quantitative
importance is revealed in the estimation of equilibrium and full-employment
growth paths for the past, and in the projections of future growth under
alternative aggregate demand assumptions. Evidently the achievement of
prosperity augments the future supply of resources as it permits an expansion

of current consumption and a reduction in unemployment.

To raise the full-employment growth rate once the benefits of pros-
perity have been recouped is a more difficult task, as many other writers
have pointed out. A 10% rise in the full-employment investment rate would
make a mddest additional contribution to the rate of economic growth. In
contrast to the gain from achieving and maintaining full employment, however,
this gain is not achieved without cost, and the benefits in terms of future

public and private consumption will be realized more gradually.

Tt is within this context that the tax reforms recommended by the
Royal Commission on Taxation and alternative tax proposals should be
evaluated. In contrast to variations in aggregate demand, changes in the

tax structure are unlikely to have a significant effect upon the growth of

potential GNP in either direction.
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The particular set of proposals put forward by the Royal Commission on
Taxation would appear on balance to stimulate rather than stifle economic
growth. Improvements in allocative efficiency, a reduced stimulus to
emigration, and a modest increase in the aggregate investment rate would
appear to be in the cards if the proposed reforms were enacted, once firms
and individuals had adapted to the new tax system. However, the stimulus
so provided is likely to be modest, and could easily be wiped out in the

short run by difficulties in the transition period.

The most important prerequisite for the realization of the buoyant
growth prospects of the Canadian economy is a strong and steady rate of
growth of aggregate demand. The enactment of the recommended reforms would
probably provide a modest additional increase in potential growth and would
certainly be compatible with an improved stabilization policy, which is and

will remain the front line of growth policy.
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of Industrial Production, D.B.S., May 1966), current output estimates,
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The rates of return calculated in this table are not comparable to
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by equity, gross of cumulated depreciation in the denominator. In
addition, both numerator and denominator are expressed in constant
(1949) dollars.



APPENDIX A

THE ESTIMATION OF POTENTIAL GNP (by R. G. Scott)

Introduction

The present study has examined the growth of the Canadian economy
between 1926 and 1963 with the object of measuring the role played by the
major productive factors, An important feature of this work has been the
construction and use of measures indicating the level of output which the
Canadian economy could have attained if avallable productive factors
could have been kept fully employed. Because these potential output
measures appear to be a useful tool in various kinds of economic analysis,
a precise description of their derivation will be useful. The aim of
this appendix is to acquaint the interested reader with the way in which
the potential output estimates were derived and with the data sources

used.

Two potential output series relating to the period 1926-63 have

been developed:

1, Potential gross domestic product at factor cost valued in constant
(1949) dollars for the private, non-farm sector, excluding

residential rents (hereafter referred to as PNF).

2. Potential gross national product at market prices valued in constant

(1949) dollars for the entire economy.

Both series were developed on an annual basis from 1926 to 1963 (excluding

the World War II and immediate postwar years). The basis one is that of

228
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gross domestic product at factor cost for the PNF sector and was derived
from a production function fitted to annual output data of this sector for
the period 1926-63. The potential gross national product at market prices

series was obtained directly from the PNF series by:

(2)  Adding back the constant (1949) dollar value of those items deducted
from the deflated value of gross domestic product in order to arrive

at PNF output to obtain potential GDP at factor cost.

(b) Multiplying gross national product by the ratio of potential GDP to

actual GDP,

The concept of potential output used here is not that of the techno-
logical maximum output which the economy is capable of producing. Following
Knowles, it is viewed rather as:

...the amount the economy could produce at some stipulated rate

of use of the labour force and of capital, and under the assumption

that productive resources are used at something approaching the

economy 's notion of a least-cost combination of inputs...without
excess strain or breakdown, on the one hand, or on the other, ex-

cessive, wasteful slack in the system, particularly prolonged,
involuntary unemployment of labour. 1/

As such, it corresponds to full employment output in the sense that output
cannot be increased without imposing undue pressure on the general price

level.

Availability of potential output data provides a basis for mezsuring
the extent to which actual output has fallen short of or has exceeded the
full employment norm. A measure widely used is that of the full employment
"gap" (nemely, the difference between potential and actual output) expressed
as a percentage of potential output, which is included in Teble II-1 above.

This gap provides some indication of the extent to which aggregate demand
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exceeded or fell short of full employment output for the Caenadian economy

as a whole during the period under review.
The Model

Underlying the concept of potential output is some kind of functional
relationship between available factor inputs and the output which they can
produce. The full employment level of potential output clearly depends upon
the supply of factor inputs, the state of technology, and the composition of
demand. Actual output differs from this level mainly as a result of cyclical
variations in output. A production function was, therefore, fitted to the
observed data on output, labour input and the capital stock with specific
allowance being made for the effects of the business cycle on output by the
introduction of a cyclical variable. Given available factor inputs, poten-
tial full employment output can be derived directly from the parameters of
the production function by setting the cyclical variable at its full employ-

ment vslue.

Before the production function could be fitted, it was necessary to
specify the form it might reasonably be expected to take. A simplifying
assumption, but one frequently made in highly aggregate models, is that out-
put is a function of two inputs, namely, labour and capital, and the level

of technology, itself a function of time:

P = f (at, Lp, K)

where P = potential output in a specified period

A(t) = level of technology (including all trend factors tending
to change the level of potential output over time)

Lp = potential labour input

K = potential capital input
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Other assumptions, specifically incorporated into the .model, are as follows:

(1) No mix effect

The amount of labour and capital required to produce each type of good
or service depends upon technological factors and, in general, each product
embodies different combinations of the two inputs. As the composition of
demand alters, the output obtained from given quantities of lsbour and capi-
tal will change if there are shifts in the aggregate toward goods and services
requiring either more labour or capital, or less of either or both. The as-
sumption that there has been no such "mix" effect implies, therefore, that
changes in the composition of demand during the period under review have not
significantly affected the level of output. Two of the major shifts taking
place in the Canadian economy which have likely affected the level of output
are the decline in the relative importance of agriculture and the enlarged
share of government in the gross national product. In order to make allow-
ance for the changed relative importance of these broad sectors, the produc-

tion function was estimated for the private, non-farm sector alone.

(2) Neutral technical change

That is, technical change, in the aggregate, has not affected the

marginal rate of substitution of capital for labour.

(3) Technical change is disembodied at the margin

(4) Constant returns to scale

(5) Unit elasticity of substitution of capital for labour

(6) The percentage contribution to output of a 1% change in labour

or capital is measured by its respective share in income.

95937—17
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As is described in the text of the study, g¥ several of these assump-

tions were tested statistically.

As s result of these assumptions, it was possible to adopt as a start-
ing point the "classic form of the Cobb-Douglas production function, in
which the exponents of labour and capital are equal to their respective
shares in income:

P = A(t)Lpr oK ¥
Provided that factors are combined efficiently and full use is made of known

technology, potential output (P) can be regarded as the sum of

(1) actual output, as observed, and
(ii) the sdditional output (which may be negative in inflationary periods)
resulting from the utilization of all productive factors at their

full employment norm.

Thus, in order to derive potential output from a production function fitted

to actual output, allowance must be made for departures from full employment
capacity utilization. Present data on capacity utilization is deficient,
however, and the only satisfactory alternative is to use a variant of the
unemployment rate to indicate changes in the degree of resource utilization. 1/
Accordingly, the Cobb-Douglas form of production function was modified by e
cyclical variable representing the ratio of actual labour input to potential
labour input:

Q=P (L)Y = A(t) Lp™™* k% (La)Y
(Tp)

(Ip)
where Q is the observed actual output. The exponent )/bf the cyclical vari-

able (La/Lp) measures the elasticity of output with respect to changes in

the degree of labour utilization and is assumed to be constant. 4/
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Both sides of the production function were then divided by Lp and it
was assumed that the level of technological progress increases exponentially.
Thus

= ebt kq uY
o/Lp
k = K/Lp

La/Lp

=

=
[0]

2]

)
Q

1]

e
1}

In this form, the production function expresses the relationship be-
tween productivity per unit of potential labour input on the one hand and the
state of technology, capital deepening and the degree of labour utilization,
on the other. The exponent per capital, @, represents the share of capital
in income and is assumed to be constant. The equation is linear in logs and
estimates of the technological progress parameter and the exponent of the
cyclical variable may be found by means of simple least squares regression

procedures.

An aggregate production function is an heroic simplication. Ideally,
an extremely disaggregated production model should be estimated. In order
to increase the validity of the results from an aggregate production function,

the more striking sources of non-homogeneity were eliminated by:

(1) excluding the product of agriculture, government and residential

rents from both sides of the production function, 5/

(ii) omitting the years during and immediately following World War II
(19%0-46). g/

The equaticn from which the potential output series has been derived

1s fitted using data relating to the PNF sector of the Canadian economy for

95937—171
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the period 1926-63. 7/ The relevant equation (with t values in parentheses)
is

Ing - 0.315 Ink = -,5233% + ,0197t + 1.7160Lnu >
(19.83) (17.59) R°= .98

At potential full employment operating levels, Inu = O since La = Lp.
Potential PNF output may therefore be derived by using the following trans-

formation:
P = Antilog | (-.52%3 + .0L97t + .315 Lnk)_. (Lp)

Derivation of the Potential
Output Series

Estimates of potential PNF output in constant (1949) dollars were

obtained directly from the foregoing transformation.

The potential GNP series is calculated on the assumption that the per-
centage gap at full employment relevant to total output on a national product
basis is identical to that when output is measured on a deomestic product
basis. The difference between these two national accounts aggregates, re-
presented by the residual error of estimate and the net flow abroad of divi-
dends and interest, is relatively small and the GNP gap would not be affected
significantly if these items were treated as autonomous instead, that is,
independent of both actual and potential output. It is first necessary to
obtain a potential series for total GDP at factor cost by treating the dif-
ference between the actual value of total GDP at factor cost and PNF output
as sutonomous output and adding it back to the potential PNF output data.
Finally, potential GNP at market prices is derived from the following

formula:

Potential GNP at MP(t) : Actual GNP et MP(t) xPotential GDP at FC(t)
Actual GDP at FC(t)
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The GNP full employment gap (the reciprocal of the ratio of potential to
actual GNP at market prices) has also been calculated and is shown alongside
the potential GNP series.

Measurement of the Production
Function Variables

(1) Output

Although the difference between GDP and GNP is relatively small when
both are valued at market prices, en output measure on a domestic base is to
be preferred as the dependent variable in a production function, variations
in which are to be explained by reference to the productive factors available
for employment. Since the analysis is conducted in real terms, constant dol-
lar data sre a prerequisite but there is a choice whether to use gross or net
output. Output measures, which are gross of depreciaticn and other capital
cost allowances, are not only less complicated to handle than net output data
but are also likely to be more reliable from a conceptual point of view, since
the rate of economic capital consumption is extremely difficult to measure
and may bear little relation to the accounting magnitudes incorporated into
the National Accounts, which are sensitive to changes in the tax treatment
of capital consumption allowances. For these reasons, a gross output measure,
valued in constant (19h9) dollars, was used as the dependent variable in the
production function. For the reasons previously discussed, the production
function was fitted to the private, non-farm sector. Because of the unsatis-
factory nature of available residential housing stock data, residential rents

were excluded from output for the private, non-farm sector.

It was desired to obtain measures that are consistent with the National

Accounts. Total gross domestic product at factor cost in constant (1949)
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dollars was estimated by multiplying GDP in the base year by an output index
based on real gross national expenditure less net interest.and dividends

peid to foreigners and residual errors of estimate.

The alternative prccedure of using the published GDP indexes would
have involved difficulties of reconciliation with the National Accounts;
furthermore, these indexes are not available prior to 1935. Constant (l9h9)
dollar estimates of GDP originating in agriculture, GDP originating in public
administration and defence and imputed rents to government buildings, and
residential rents are then deducted from the constant dollar GDP series to

obtain PNF output.

(a) GDP originating in agriculture

Estimates of constant dollar output data for the agricultural sector
from 1935 to 1963 are based upon the published indexes of real domestic prod-
uct for that sector. The GDP index for agriculture is simply scaled up by
the constant factor 15.95, obtained by multiplying the weight given to agri-
culture in the real output indexes (.10714) by total GDP at factor cost in

1949 ($14,885 million) and dividing by 100.

Independent estimates of GDP originating in agriculture are derived
for the period 1926-35 by meking use of the data contained in Part II of
the D.B.S. publication "Hendbook of Agricultural Statistics". Total gross
agricultural income is deflated by the wholesale price index for Canadian
farm products (1935-3¢ = 100). Then the total operating expenses of farmers
(excluding depreciation), deflated by the price index of commodities and
services used by farmers which is on the same base as the wholesale price
index, &re deducted. Finally, the resulting constant dollar GDP estimates
are converted from a 1935-39 base to constant (1949) dollars end linked at

1935 to the series obtained from the real output index.
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(b) Public administration and defence

Public administration and defence has a weight of L4.666 in the index
or real domestic product (1949 = 100). Following the procedure adopted in
agriculture, the individual index for this industrial category is multi-
plied by the constant factor 6.945 to obtain constant (1949) dollar

estimates of GDP originating in public administration and defence. §/

It is difficult to arrive at a market value for a large part of the
GDP originating in public administration and defence. These GDP estimates
are therefore based on salaries, wages and supplementary lsbour income., In
order to obtain estimates of real output in public administration and defence
for the period 1926-35, the current dollar value of GDP originating in
public administration and defence is deflated by an index of government
wages (1935-39 = 100) supplied by D.B.S. The resulting series is converted
to & 1949 base and linked at 1935 to the constant (1949) dollar series

obtained from the index of real domestic product.

(c) Residential rents

A current dollar total for residential rents is obtained by adding

gross rents paid by tenants (National Accounts, Table L7, line 12) to net

imputed residential rent and imputed residential capital assumption

allowances (National Accounts, Tsble 47, line 14). The former data include

payments in respect of expenses (taxes, insurance, etc.), which are not
included in the gross rents imputed to owner-occupants, but it was not
possible to obtain separate estimates of these amounts and no allowance is
made for them, The total of gross residential rents is then deflated by
an implicit price index (1949 = 1) obtained by taking the ratio of the cur-

rent dollar value of total personal expenditures on shelter (Wational Accounts,
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Table 47, line 11) to the corresponding constant (1949) dollar value

(Nationsl Accounts, Teble 58, line L),

(2) Cepital Stock

Data on capital stocks for the private, non-farm, non-residential
rent sector were kindly made available by T. K. Rymes who was in
the course of preparing capital stock estimates for publication by D.B.S._Q/
The estimates used are on a gross basis and are valued in constant (1949)
dollars. They have been computed at the industry snd sub-industry level by
aggregating deflated investment data relating to building construction, engi-
neering construction, and purchases of machinery and equipment over specified

periods representing the respective assumed lives of plant and equipment. }Q/

The coefficient of the capital variable is assumed to be constant and
its value was chosen by reference to the observed share of capital in output
during the period under review. No attempt has been made at this stage to
estimate the value of the capital coefficient directly from a fitted produc-
tion function because it is anticipated that the high degree of multicolline-
arity between capital and time will give rise to nonsensical results. In
order to arrive at the share of capital, an estimate of income accruing in
the PNF sector is made and reconciled with current dollar estimates of GDP
at factor cost for the PNF sector. This total income is allocated between

labour and capital as follows:

Labour Income

Total wages, salaries and supplementary labour income, less that
portion accruing in agriculture and public administration and
defence (National Accounts, Table 22)

+ Two-thirds of the net income of non-farm unincorporated business
(National Accounts, Table 1)
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Income of Capital

Total investment income less investment income earned in agriculture
(National Accounts, Table 23)

- Imputed gross rent on government-owned buildings (National Accounts,
Table 49) and gross residential rents paid by or imputed to persons

(National Accounts, Table U47) 11/

+ One-third of the net income of non-farm unincorporated business
(National Accounts, Table 1)

+ Capital consumption allowances and miscellaneous valuation adjust-
ments of corporations (Nstional Accounts, Table 51) adjusted to
exclude depreciation of agricultural property ;g{

+ Inventory valuation adjustment (National Accounts, Table 1).

The allocation of non-farm unincorporated business income to labour
(two-thirds) and capital (one-third) is arbitrary and merely reflects the
approximate relative shares of labour and capital in total output. The
shares of labour and capital in PNF output are remarkably constant over
time, the relative shares in recent years being much the same as those pre-
vailing in the late 1920's. However, the relative shares do vary cyclically:
the share of capital fell significantly during the deep depression of the
1930's, rose above its "normal" or long-term level during the war years, and
has since fluctuated moderately around the long-term level. Equations are
fitted using the actual share of capital and the average of actual capital
shares for the years 1926-30 and 1950-63, thus omitting those years of abnor-
mal economic conditions. There is little to choose between these equations
but those using the average share (0.315) are selected because the devia~

tions from the average appear to reflect mainly short-run cyclical variations.

(3) Labour Input

The contribution of labour to production is affected not only by

employment but also by the number of hours worked. Measurement of labour

95937—18
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input should, therefore, take both of these variables into account and
labour inputs have, in fact, been calculated as the product of employment
and average hours worked per year. Two distinct measures have been drawn
up, namely, potential labour input or the total man-hours available for
productive purposes (whether actually employed or not) and actual labour
input derived from published employment and hours worked data. In both
cases, employment in agriculture and public administration and defence is
specifically excluded from the calculations but, because of deficiences in
the basic data, it is not possible to derive estimates of either potential
or actual hours which relete solely to the PNF sector. Moreover, it should
be noted that, although gross rents paid by or imputed to persons are not
included in PNF output, no adjustment has been made to labour input in res-

pect of employment in the finance, insurance and real estate industries.

The potential labour input data measures the secular trend of the
labour force and hours of work. The series of actual labour input is re-
quired in order to construct a cyclical variable which could be incorporated
into the production function to offset the influence of the business cycle
on the underlying long-run production relationships. As discussed earlier,
this cyclical variable is specified to be the ratio of actual to potential

labour input.

(2) Actual labour input

(1) Employment
In order to arrive at PNF employment, an estimate of government em-
ployment was deducted from total non-agricultural employment given in the

Netional Accounts (Appendix, Table II). Hood and Scott have estimated

government employment for the years 1926-55 and their figures sppear to
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be the only authoritative long-run data available. Z_L_z/ However, it was
necessary to deduct post office employment from the Hood ard Scott estimates
as postal services are included with the output of the transportation,

storage and communication industries.

As GDP at factor cost originating in public administration and defence
is based on the deflated value of labour costs, it should move in line with
actual employment. A scatter diagram of real GDP at factor costs originating
in public administration and defence on Hood and Scott's government employ-
ment estimates (adjusted to include armed forces personnel and to exclude
post office workers) indicates an extremely close correlation between the
two series for the period 1926-55 with the exception of the war years. The
adjusted Hood and Scott series is, therefore, carried forward to 1963 by
linking it at 1955 to the real output index for public administration and

defence and then deducting the number of armed forces personnel. yy
(ii) Hours worked

Data on hours worked is scanty but M. C. Urquhart kindly permitted
the use of the recently compiled historical statistics prior to publica-
tion. E/ It should be noted that the available data is characterized by
a substantial fall in actual hours worked between 1941-46. This decline
is difficult to explain in view of the unusually heavy demands made on the
economy at that time and the movement of average hours in the United States.
The data presented by Knowles on hours, for example, increased throughout

the war years until 194k and then declined sharply.

An index of average hours worked per week for the commercial non-
agricultural economy (1949 = 100) is available for the period 1949-62. 16/

After careful examination of various source data on average hours worked,
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it was decided to link the series of average hours worked by persons with
jobs in non-agriculture contained in the "Historical Series for Canada" to
the aforementioned index. An estimate of average hours worked in 1963 was
made by reference to other published data. The link was made at 1950 to
avoid an unexpectedly large movement in the index between 1940 and 1950,
representing a reduction in average hours worked of about 2.4%, which
puzzled the preparers of the index:
This was the largest single year to year change of the entire
period and seemed to warrant further investigation. The various
techniques and adjustments used in the development of the under-
lying average hours worked series were again scrutinized for
conceptual suitability, statistical consistency and arithmetic
accuracy, but the root cause of this particularly large decrease
from 1949 to 1950 appears to rest with the basic data themselves. ;1/
Although a decline of 3.0% is apparent in the historical series between
1950 and 1951, other source data fail to reveal a sharp drop in hours
worked at this time. These include Hood and Scott's series for the Busi-
ness Economy, lﬂ/ the D.B.S. data on hours in manufacturing, 19/, a com-
posite series using employment weights for average hours worked in mining,
manufacturing and construction, gg/ and a series making use of the annual
census of manufacturing industries. g;/ Each of these series had been

examined earlier but were rejected in favour of the more comprehensive

series contained in the recently published D.B.S. productivity study.

(b) Potential labour input

(1) Employment

The potential employment series is drawn up on the basis of the
following three assumptions:

That participation rates of the population in the labour force
are not affected by employment levels.
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Thet unemployment has been confined to the PNF sector,

Thet 4% of the PNF lsbour force is unemployed when the PNF sector

is operating at potential output levels.

The first two assumptions are necessary because of the method used to
estimate government employment and the paucity of information for the years
prior to 1946 about participation rates by age-sex groups and about the
extent of unemployment among agricultural workers. As a result of these
assumptions, potential employment was taken to be 96% of the following

aggregate:

Total civilian labour force
- Agricultural employment

- Government employment.

The third assumption is roughly equivalent to selecting an aggregate
unemployment rate of 3.5%., As is discussed in Chapter 2 of the Report of

the Royal Commission on Taxation, the unemployment rate selected should

reflect the relative importance attached to the goals of avoiding inflation
and reducing unemployment. gg/ On the basis of the available empirical
evidence, an unemployment rate of 3.5% is consistent with a mild rate of
inflation of the GNP deflator of 1.5% to 2% per year, provided that sec-

toral demand bottlenecks and cost push Pressures are avoided.

(i1) Potential weekly hours

It is abundantly evident that the standard work week has fallen dra-
matically since the mid-1920's but there is no adequate data relating to
the economy as a whole. Moreover, available data on the standard work week
is quite fragmentary and it has not been possible to use it to construct an

over-all measure. Derivation of a potential weekly hours series, therefore,
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proved to be somewhat arbitrary as recourse had to be made to trends observed

in the series of actual hours worked.

Hours worked appear to have been falling moderately prior to World
War II, although the underlying trend is to a large extent masked by the
impact of the depression. The sharp reduction in the average number of hours
worked per week which had been achieved by 1946 in both Canada and the United
States suggests that the trend toward a shorter work week had accelerated
during the war years. Weekly hours have continued to decline in the postwar

period but at a noticeably slower rate.

Knowles found the representation of similar trends in the United States
quite troublesome and, after attempting unsuccessfully to fit several func-
tional forms, decided to make various short-term linear interpolations. 25/
In the case of the Canadian data, the figure for average weekly hours worked
in 1928 is used as the potential level for the period 1926-28. Potential
hours for the period 1929 to 1946 were obtained by fitting two point-to-point
exponential curves to the actual hours data for 1928, 1938 and 1946.

For the final period, potential hours are obtained by fitting a least
squares regression equation in logarithmic form to the actual hours series
with time and the logarithm of the employment rate as the independent vari-
ables. The following regression equation (with t values in brackets) is
obtained.

1n AWH = 3.7753 - 0.0042 t + 0.1710 1n Emp. Rate.

(9.95) (1.49)

_2
R = 0.97, SEE = 0.0043, IW = 1.55

The potential hours series is +then obtained from this equation with the
employment rate set at 0.96 (in accordance with the assumption of a 4% un-

employment rate at potential output) in the above-mentioned equation. gﬁ/
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(4) Time Trend

The time trend variable, A(t), was introduced to allow for the effects
of technological progress, improvements in the quality of inputs, and other
factors varying with time which could not be explicitly taken into account
in specifying the form of the production function. It is assumed to be
exponential in form and its regression coefficient, therefore, indicates
the compound growth rate of what may conveniently be called technical

change.

The procedure used here assumes that technical change is, in fact,
smooth and exponential. An alternative procedure analogous to that used
by Solow would be to assume that the estimated residusl from the production
function picks up the effects of technical change as well. However, as the
residual will be affected by errors of measurement and by misspecification
of the cyclical adjustment mechenism, this approach did not appear attrac-
tive. Some checks on the reliebility of the potential GNP series are pre-

sented in Appendix B.

At an earlier stage, @ preliminary set of estimstes were derived
which differed slightly from the estimates developed here. These prelimi-
nary estimetes were used by various members of the Commission's staff in
their analytical work. Consequently, the re-estimation of sny functions
that were published in eny other study papers using the series presented

here will in general lead to scmewhat different results.

The difference between the preliminary and final series reflected

three factors:

(e) The final series were based on output data estimated from the revised



(v)

(c)

National Accounts published in the 1964 National Accounts, whereas

the earlier series were based on output data published in the 1563

Netional Accounts.

The earlier potential series were derived from a production function
fitted to 21l the years in the 1926-63 pericd, but with a dummy vari-
able included in the function to identify the war years. The revised
series were derived from a production function fitted to all years

except the war years.

The method used to derive the PINF output series from the National

Accounts data and to adjust for indirect taxes were different.

The differences between the preliminary and final potential GNP

estimates and the difference between the preliminary and final estimated

percentage gaps were small—with the exception of the last couple of years

which reflected the revision of the National Accounts data.
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Another proxy variable for the degree of utilization, namely, the
ratio of output to its previous peak value, was tried as an alternative
but the resulting regression equations are, in general, less
satisfactory. However, the trend coefficient in these equations for
technical change is not substantially different from that obtained
when a variant of the unemployment rate was used.

It is to be expected that )" > 1, since productivity in the short run
tends to increase when the degree of utilization rises. Moreover,
since studies of the cyclical behaviour of productivity have indicated
that productivity increases are usually more pronounced in the early
stages of an upswing, estimates of 4" should be viewed as a measure

of the average elasticity of output with respect to changes in the
degree of labour utilization during the period under review.

N. H. Lithwick has examined the importance of inter-sectoral shifts
for the period 1937-61. Of the increase in productivity attributed

to inter-sectoral movements of lebour and capital, he found that 9.68%
was due to the movement of these factors out of agriculture, See

N. H. Lithwick, Economic Growth in Canada: A Quantitative Analysis,
Harvard University doctoral thesis (unpublished) 1963. See also the
discussion in Chapter II of this study.

Knowles introduced a "mix factor™ into his production function to
allow for the effects of inter-sectoral shifts. This variable is
particularly high during the war years; its effects might therefore
have been incorporated almost as well by using a war dummy varisble,
or omitting the war years.

Constant (1949) dollar values are used throughout; the years 1940-L46 are
omitted. Details of adjustments to published data, including deflation
procedures, are to be found in a later section of this Appendix.

The estimated figure for 1949 is $695 million whereas Table 21 of
the National Accounts shows $740 million., The discrepancy appears
to be due to the exclusion of the output of certain types of govern-
ment employees (mainly construction workers) from the public adminis-
tration and defence output index. No adjustment was made in respect
of this discrepancy.
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The capital stocks for manufacturing industries have subsequently
been published. See Fixed Capitel Flows and Stock Menufacturing,
D.B.S., 1966. See alsc Canadian Statistical Review, July 196k,
for & progress report on the measurement of the stock of fixed
capital by industry in Cenada.

The capital stock estimates used in Knowles' study were based on
survival curves indicating the estimated percentages of original
installations (in constant prices) surviving after given intervals;
the survival curves were drawn up by Dr. George Terborgh using the
results of an empirical case study on the assumption that mortality
rates of capital equipment are constant. Similar data are not
available for Canada.

Total rents, whether peid or imputed, are allocated to the finance,
insurance and real estate industries and must, therefore, be de-
ducted from total investment income.

Estimstes of farm depreciation were obtained on a confidential basis
from D.B.S.

W. C. Hood and A. D. Scott, Output, Labour and Capital in the Canadian
Economy, a study for the Royal Commission on Cenada's Economic
Prospects, p. 199.

The Hood and Scott series appears low in relation to other estimates.
Indeed, Hood and Scott have pointed out that they reluctantly scaled
down their original figures to agree with census benchmark data,

op. cit., p. 352. However, the rate of growth for the period 1952-63
of the government employment data based on the Hood and Scott esti-
mates is not markedly different from those derived from other sources
and the lower scale of the Hood and Scott estimates is not a drawback
in the present analysis.

M., C. Urquhart (ed.), Historical Statistics for Canada.

"Indexes of Output per man and per man-hour in Canada's Commercial
Non-Agricultural Economy 1949-1962", D.B.S., 1964 (circulated in
draft form), p. 78. A preliminary version of this index was made
available prior to publication of this document and was used in the
regression analysis.

Ibid., p. 1k.
W. C. Hood and A. D. Scott, op. cit., Appendix F.

Cenadian Statistical Review, Historical Summary 1963, Table 2T.

Loc, cit.

General Review of the Manufacturing Industries of Canada, 1953,
Table 31.
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Because the production function is fitted in logarithmic form, the
actual figure chosen for the unemployment rate is not crucial as it
affects only the constant (i.e., level of the equation) and not the
regression coefficients.

See J. W. Knowles, op. cit., pp. 52-53.

In addition to this equation which uses the index of average hours worked
per week for the commercial non-agricultural economy linked at 1950

to the series taken from the Historical Statistics for Canada, a

second equation using a composite of several series as the dependent
variable was fitted. More specifically, the dependent variable
consisted of three series linked together at 1950 and 1960, namely,

the Historical Statistics for Canada series (1946-50), a composite

series using employment weights of hours worked by production and
non-production workers in manufacturing as well as in the mining
and construction industries (1950-60), and another composite series
making use of average hours worked in total manufacturing, mining
and construction (1960-62). The resulting regression equation was
inferior on all counts to the one adopted.



APPENDIX B

ALTERNATIVE ESTIMATES OF POTENTIAL GNP
IN THE POSTWAR PERIOD

Three simple tests of the relisbility of the potential GNP series

in the postwar period are presented in this appendix.

1. One would expect to find a fairly close relationship between the
unemployment rate and the relative gap between actual and potential
GNP (Potential minus Actual as a percentage of Potential). The
simple correlation coefficient between the unemployment rate and
the relative gap based on the potential GNP series developed in this
study is .95. ;/ This coefficient is very highly statistically
significant, and indicates that about 90% of the variation in the
relative gap series is associated with variations in the unemploy-

ment rate.

2. As is clear in Chart 2-1 in Chapter II sbove, actual GNP exceeded
potential GNP during the early postwar period. In the period
1958-63, on the other hand, the GNP gap did not close as rapidly
as the unemployment gap. This behaviour might suggest that the
technique used had yielded a biased estimate of the growth rate
of potential GNP during the postwar period. We compared the
potential GNP estimates developed in this study with a series
based upon "Okun's Law", a simple procedure for estimating the

output gap from the unemployment rate, 2/

We use the same adjustment coefficient of 3.2 used by Okun for the
United States which is based on the assumption of a low elasticity of

response of employment to changes in output.
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The resulting series are plotted in Chart B-1. As can be seen, the
estimates of potential output developed here are a somewhat ‘smoother series
than the series estimated from the unemployment rate, 3/ More important,
however, the two series have a similar trend which suggests that little

bias is introduced by the production function approach.

These procedures assume, of course, that the employment elasticity
does not change at low levels of unemployment. The availsble evidence
supports this assumption. In their analysis of United States manufacturing
data, Wilson and Eckstein 4/ find no evidence of a kink in the relationship
between output and unemployment at high levels of utilization of capacity.
This is not to deny that inflationary pressures may exist or even that
sectoral bottlenecks and labour shortages may occur when the unemployment
rate is low. Where capacity bottlenecks or the unavailability of the
right kind of labour effectively limits output, a serious excess of demand
over supply can arise, Indeed, we would expect this phenomenon to be
widespread when unemployment is low and capacity is inadequate as was the
case during the early postwar years. What the Potential GNP series implies
is that a substantial expansion of output can be obtained by running the
economy with a strong inflationary force draft, which indicates that in
those sectors in which output can expand—namely, where there are not
bottlenecks of labour or capacity— evidently marginal unit labour require-

ments remain quite low.

It is also worth pointing out that a low elasticity of labour demand
per unit of output does not necessarily indicate that unit costs decline
as output rises. Increasing output can lead to increasing unit costs
because the proportion of overtime hours and the user cost of capital will

both rise at high levels of utilization of capacity.
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Chart B-1

AN ALTERNATIVE ESTIMATE OF POTENTIAL GNP

IN THE POSTWAR PERIOD
Billions of 1949 Dollars
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3. A final test takes advantage of the fact that the economy achieved
full employment in 1966. This permitted the estimation of yet
another potential GNP series, As 1956 and 1966 were both years
when the employment rate was very close to the 3.5% target,
alternative estimates of potential GNP may be obtained for the
1957-64 period by logarithmic interpolation between the values of

actual GNP for 1956 and 1966.

Teble B-2 presents this alternative series, together with the
potential GNP series used, and the sbsolute percentage difference between
them. By this test, the potential GNP series developed in this paper
does very well, as the absolute difference between the two series never

exceeds 1.5% and averages 0.6%,
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TABLE B-1

AN ALTERNATIVE ESTIMATE OF POTENTIAL GNP IN THE POSTWAR PERIOD
(Millions of Constant (1949) Dollars)

Year Series Based on Okun's Law 1/  Potential GNP
1947 14823 1479
1948 15159 1505k
1949 16038 15640
1950 1752k 16579
1951 17920 17772
1952 1965k 19591
1953 20467 20279
195k 20918 20440
1955 22575 21951
1956 23740 23521
1957 2k992 olhbl
1958 27567 2590k
1959 2Th37 26935
1960 29109 28314
1961 30062 29157
1962 30634 30436
1963 31606 319kl

;/ calculated from the following assumed relationship:
P - gvp [1 + .032 (u - 3.5)]

where P* = Potential GNP estimated by Okun's Law, and u is the
unemployment rate.
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TABLE B-2

POTENTIAL GNP COMPARED WITH SERIES BASED ON
"LINKED PEAKS METHOD" | 1956-66

Series Derived by

Interpolation Absolute Difference
Between Full as a Percentage of
Years Potential GNP Employment Years Potential GNP
1956 23521 23811% 1.2
1957 2LL6h : 24805 1.k
1958 2590k 25841 0.2
1959 26935 26920 0.1
1960 28314 280k5 1.0
1961 29157 29216 0.2
1962 30436 30437 nil
1963 31944 31708 0.7
1964 n.a. 33033 n.a.
1965 n.a, 34412 n.a.
1966 n.a. 35849% n.a.
| Average

1956-63 0.6

*  Actual GNP used as basis for interpolation of estimates for 1957-65
period.
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APPENDIX C

DETAILS OF PROJECTION PROCEDURE

In this appendix, we describe the procedure used to construct
the B of full employment projection. The A and C projections are
obtained by a similar procedure; the final section contains a brief

description of the different assumptions made in developing those projections.

Capital Stock Projections

The starting point of the projections is the estimated potential
GNP for 1963. Tt is assumed that full employment is achieved in 1964 and
maintained thereafter. Gross investment is assumed to be 1k.5% of GNP, ang
investment in agriculture is projected to grow at the rate observed over
the postwar period. Estimated agricultural investment is subtracted from

estimated total investment to obtain projected investment in the PNF sector.

Discards from the gross capital stock are assumed to be a constant
percentage of the capital stock in the preceding year. This percentage is
based on estimated discard rates during the latter half of the postwar
period. Gross investment is added and discards subtracted to generate

the PNF capital stock for the succeeding year.

Employment and Hours

The labour force and population projections for the period 1964-70
are taken from the study by Denton, Ostry and quahara,_;/ who have

developed estimates based upon full employment assumptions.

a57
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Labour force projections for the period 1971-75 are extrapolated on
the basis of the age-sex population growth rates and participation rates

projected to 1970 by Denton, Kasahara and Ostry. 2/

Employment in government is projected to increase and agriculture
to decrease at the rates observed over the postwar period. Subtracting
these estimates from the laebour force estimate yields the labour force
available to the PNF sector. Potential employment in the PNF sector is
96% of this labour force. The aggregate unemployment rate implicit in

this procedure is about 3.5%.

Average weekly hours in the PNF sector are projected to decline
at 0.4% per year, a rate somewhat lower than that of the 1962-63 period,

but close to the rate observed over the postwar period.

Output

PNF output is obtained by the substitution of the estimates of the
capital stock and the estimated man hours into the production function used
in the generation of potential output. This is to assume that technical

change proceeded at its historical rate.

Agricultural productivity is assumed to grow at the rate observed
over the postwar period. The resulting estimate, multiplied by the estimate
of agricultural employment described above, yields the estimate of

agricultural output used.

Government output, like government employment, is projected to grow

at the rate observed over the postwar period.
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The sum of PNF output, government output, and agricultural output
is multiplied by a constant blow-up factor to obtain potential GNP. This
Procedure assumes that real residential rents and factors accounting for
the difference between national and domestic product remain a constant

fraction of GNP,

The resulting estimate of potential GNP is then used to obtain
estimates of gross investment to generate the capital stock for the next
year. The procedure is repeated for each year in succession generating

capital stock, employment and hours, and output projections.

The A or under-employment projection differs from the B projection

in the following ways:

1. Realized GNP is assumed to be 95% of potential GNP from 1964 on.
2. Investment is projected to be 12.5% of actual GNP,
e Net immigration per year is assumed to be 25,000 less, and the

labour force estimates adjusted accordingly, taking into account

the higher labour force participation rates of immigrants.

L, Average weekly hours are assumed to decline at a rate of 0.5%

per year,

The projections are then developed in the same fashion as described

for the B projection,
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C.Projection

The C projection differs from the B projection in one way only—

investment is assumed to be 16% of potential GNP.
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