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FOREWORD

With this reference document the Dominion
Bureau of Statistics presents a new set of historical
data for those concerned with economic statistics,
Those business and market analysts, economists,
statisticians, and others who havé made use of the
Index of Industrial Production will recognize the
benefits to be derived through extending that mea-
sure of real product, on both a seasonally adjusted
and unadjusted basis, to encompass all industries
within the economy. By so doing, quantity of output
changes in one industry, or in several industries,
may be analyzed within the historical framework of
aggregate production. The Index of Industrial
Production, which covers manufacturing, mining,
electric power and gas utilities (or about one-third
of the domestic economy's output) has long been
considered one of the most important indicators of
economic activity that is coincident with the busi-
ness cycle, With substantial changes occurring in
the economy’s structure it has become increasingly
evident that a broader setting for the Index would
be beneficial. The area covered by the Index of
Industrial Production is a most significant one but
the importance of production levels in other industry
areas should not be overlooked. This latter point is
particularly noteworthy in relation to recent cyclical
downturns where sustained activity in the service
industries helped to bolster the economy. Again, the
very pronounced shifts in the labour force to the
service-producing industries over the past decade
illustrates the importance of keeping abreast of
movements in the output of individual industries as
well as in total output.

The industry indexes presented herein may also
be viewed as representing an extension of thesystem
of national accounts now published by the Dominion
Bureau of Statistics. The National Accounts include
current dollar estimates of Gross National Product
(G.N.P.)and Expenditure on Gross National Product,
(the latter aggregate is usually called Gross National
Expenditure or simply G.N.E.). The G.N.E, data are
deflated to yield constant dollar values for total
final expenditure and its categories. These aggre-
gate studies do not provide a constant dollar or
quantity breakdown of the product side of the
National Accounts into its industrial components.

The Gross Domestic Product at factor cost
indexes presented in this study are quantity mea-
sures, expressed in index form, of the unduplicated
production of individual industries (and the domestic
economy when summed) valued in terms of the prices
of a base period. The term unduplicated is used here
since duplication arising from counting goods or
services consumed in more advanced stages of
fabrication is eliminated. Instead such intermediate
inputs are deducted from the duplicated production
of each industry to yield a value added total. As
explained later in this report such a value added
total cannot be directly deflated. Instead the value
of each industry’s duplicated output must be deflated
first and then the separately deflated intermediate
input value deducted to arrive at a deflated value
added series, This technique is commonly referred
to as the double deflation approach and is the basic
technique used in this study.

In a sense, therefore, the industry of origin
approach to an aggregate production quantity mea-
surement helps to round out the present system of
national accounts and, at the same time, provides
a largely independent check on the national accounts
value and constant dollar series. Indeed it was a
desire to check the quarterly deflated G.N.E. results
that first led to basic research into, and development
of, the industry ‘‘real output'’ estimates.

The industry production indexes, once developed
on a preliminary basis, were soon found to be quite
useful for general economic analysis and subse-
quently the decision was taken to improve them to
the point where they could be made available in
published form. It is realized that the industry
indexes are imperfect in many respects, especially
because of data deficiencies., However, it is only
through constructive criticism along with research
and development that the full potential of these
indexes can be realized.

The Domestic Product by industry of origin
indexes contained in this report are on an annual
basis back to 1935 and on a quarterly (seasonally
adjusted and unadjusted) basis from 1946 to 1961
inclusive.

The text has been divided into a number of
parts for easier handling. Part I presents an histo-
rical note as well as some uses and limitations of
the data. Part II, an analysis, illustrates some of
these uses, Part III covers the conceptual frame-
work of the indexes while Part IV is concemed with
the methodology employed. Part V concentrates on
problem areas which seem to be particularly bountiful
in a project such as this, Technical appendices
present detailed descriptions of the industry indexes
shown in Part VI, as well as a selected bibliography
and a study of the difficulties encountered in attempt-
ing to reconcile with the deflated G.N.E. aggregate.

Because of the broad scope of the estimates
it is most difficult to give credit to all those
people who have helped in some way or another. The
study itself was prepared under the direction of
Gordon J. Garston, Chief of the Industrial Output
Section, National Accounts and Balance of Payments
Division, In addition to the staff of this Section,
who contributed so much to the real output
project, Miss B. Emery of the National Product
Section assisted by preparing Appendix D while
Mr. L. Tessier of the Drafting Unit prepared the
charts. Assistance was also received from the Central
Research and Development staff as well as from
other DBS Divisions. Considerable encouragement
was given throughout the developmental phase of
this work by officials concemed with economic
analysis in other government departments and
agencies such as the Bank of Canada and the
Departments of Trade and Commerce, Finance and
Labour. Finally, we would like to acknowledge the
help and advice given by officials of the Board of
Governors of the Federal Reserve System and of
the Departments of Commerce and Labour in
Washington, D.C. To all of these and the many
others who have helped, a debt of gratitude is owed.



SYMBOLS

The interpretation of the symbols used in the tables through-
out this publication is as follows:

. figures not available,
— nil or zero.
-- amount too small to be expressed.

n.e.c. not elsewhere classified.
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PART I

INTRODUCTION

Historical Note

In recent years an increasing amount of atten-
tion' has been devoted to measures of real product
and expenditure on real product. This interest has
its roots in a number of areas including business
cycle analysis, price, employment and productivity
studies, economic model building and economic
growth,

The present document is an outgrowth of this
interest and extends the industry data that have
already been made available to users of Canadian
economic statistics. Of the data already made
available two major sources are particularly relevant.
The first is the Revised Index of Industrial Produc-
tion? published in 1952 in reference paper form on a
1935-39 base and revised in 1959 to incorporate a
1949 weight base as well as other changes. The
second major source is the deflated expenditure on
Gross National Product® first published in 1952 on
an annual basis and later placed on a quarterly
basis.* Early in 1961 the deflated G.N.E, data were
recomputed on a 1957 weight base and published on
a seasonzlly adjusted basis.®

Real Domestic Product® by industry of origin
estimates represent a relatively recent addition to
the store of economic statistics being developed
in Canada and throughout the world. At the present
time therefore there is only a limited amount of
practical experience and conceptual guidance avail-
able in this general area. Some conceptual problems
remain unsolved at the individual industry level and
data problems are formidable in certain areas. The
present publication should, therefore, be viewed as
a document which aims to introduce these quantity
data, thus permitting an appraisal of results by
cthers.

The development of Real Domestic Product
estimates by industry of origin was commenced in
the Dominion Bureau of Statistics in 1952, At that
time, work on the 1935-39 based major revision to
the Index of Industrial Production was nearing com-

1 See bibliography.

? Revised Index of Industrial Production, 1935-1951
(DBS reference paper 34); and Revised Index of Industrial
Production, 1935-1957, (DBS Catalogue No. 61-502).

3 National Accounts, Income and Expenditure, 1926 -
1950 and 1926 -1956 (DBS Catalogue No. 13- 502).

* National Accounts, Income and Expenditure, by
Quarters, 1947-1957 and 1947-1961 (fos Catalogue
No.’s 13-511 and 13-519).

National Accounts Income and Expenditure, First
Quarter, 1961, (DBS Catalogue No, 13- 501).

® The term ‘‘real’’ as well as the terms volume and
quantity, are used throughout this report to mean the
same thing, —namely a revaluation of current period
quantities at base period prices. For a more complete
definition see Part III, Page 35, paragraph 1.

pletion, At the same time the historical annual
revision document for the National Accounts was in
process of publication, With this latter work the
G.N.E. estimates in base year dollars were released,
Internally at DBS progress was being made in the
preparation of quarterly estimates for deflated G.N.E.
and some check on the validity of these was being
sought. As a result of all these factors the so-called
‘'Real Output Project’’ was undertaken.

In the early sumnmer of 1953 the first preliminary
table, providing volume of output quarterly indexes
on a 1949 base and covering all industries of the
economy for the period from 1949 to the first quarter
of 1953 inclusive, was circulated for internal use.
These indexes were constructed in such & way as
to approximate the concept of Gross Domestic
Product at factor cost by industry of origin and
were expressed in index form. This was in contrast
to the deflated G.N.E. series which was a measure
of expenditure on real Gross National Product at
market prices derived by summing final expenditure
categories prepared in constant dollar terms. When
the industry results became avsailable it was found
that they substantiated the deflated G.N.E. esti-
mates, thus providing increased confidence in the
results of both approaches. Subsequently, the indus-
try indexes were prepared each quarter in conjunc-
tion with the quarterly National Accounts. Although
initially used merely as a check on the deflated
G.N.E. estimates, the industry indexes were soon
found to be useful in their own right, During the
period 1953-59 it was not possible to do much of
the basic research and developmental work required
for preparing the figures for publication since most
resources were being used in the rebasing of the
Index of Industrial Production to a 1949 time and
weight base. The quarterly estimates of G,D.P, by
industry of origin, as originally developed, were
kept current and some refinements made, However,
it was not until the latest major revision to the Index
of Industrial Production was published in 1959, that
a concentrated effort on the broader estimates
became possible.

At the outset of the industry work it was decided
that the indexes should be prepared on a domestic
product basis, The Index of Industrial Production
had covered manvfacturing, mining, electric power
and gas utilities only; it did not measure production
in forestry, fishing and trapping, construction,
agriculture, transportation, storage and communica-
tion, finance, insurance, real estate, wholesale and
retail trade, public administration and defence, com-
munity, business, recreation and personal service
industries. The official Index covered approximately
one-third of the domestic product and although these
industries were among the most cyclically sensitive
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there was a growing danger that their importance
might be over-emphasized unless put in the context
of other industries which have grown more inrecent
yvears and are typicallyless sensitive over the cycle.

It was also decided at this time to follow the
Standard Industrial Classification system prepared
in the Bureau and published in 1948. It has not been

industry classification recently completed.” Full
implementation of this revised classification will
have to await a rebasing of the entire industry real
output system,

7 Standard Industrial Classification Manual, Decem-
ber 1960, DBS Catalogue No. 12-501; the previous
manual, which was closely followed in this study is

possible in this preliininary study to adopt the entitled Standard Industrial Classification Manual, 1948.
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Relation of the Industry of Origin Indexes to the
Index of Indastrial Production

The Gross Domestic Product (G.D.P.) at factor
cost quantity indexes incorporate the Index of Indus-
trial Production component industry indexes without
modification. These latter indexes thus form an
integral part of the industry of origin real output
estimates. In the case of the quarterly tables, the
indexes are simple arithmetic averages of the
monthly data.

An official Index of Industrial Production has
been published by the Dominion Bureau of Statistics
beginning with January, 1926 and extending back to
January 1919. This Index has been published on a
monthly and continuing basis ever since and has un-
dergone a number of major revisions with the latest
one occurring in 1959. This latest revision included
a rebasing of the Index to a 1949 weight and ref-
erence base from a 1935-39 base. It also incor-
porated revisions to the historical record back
to the year 1935 and presented continuous industry

indexes by linking the 1935-39 and the 1949-based
indexes in the year 1946. The 1949-weight-based
indexes were carried back to 1946 only while all
earlier years had been computed using a 1935-39
weight-base period. This same procedure of linking
and the same base periods have been used in the
aggregate real output measures. The indexes were
linked in 1946 for consistency with these previously
published indexes. The Index of Industrial Produc-
tion revisions also Incorporated the conceptually
desirable measurement technique which has been
referred to earlier as the double deflation technique
for purposes of preparing annual or bench-mark
levels. In the revisions to the Index the concept of
economic production or value added at the industry
level was kept clearly in mind and both annual and
monthly data were selected and used to best approxi-
mate the desired concept. Besides the selection of
projectors in line with this desired concept, the
weights used for combining industry indexes were
based on Gross Domestic Product at factor cost
originating by industry in the base periods of 1949
and 1935-39.
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Relation of the Industry of Origin Indexes to the
Industrial Distribution of Gross Domestic Product
at Factor Cost in Current Dollars

The industry of origin indexes, although mea-
suring Gross Domestic Product at factor cost as
defined for national accounting purposes are not
entirely comparable with the current dollar Gross
Domestic Product at factor cost industry estimates
available from the National Accounts, Income and
Expenditure publications. The basic reason for this
lies in the fact that the national accounts’ current
dollar data are a mixture of company and establish-
ment data, Where a company has several establish-
ments classified, according to the Standard Industrial
Classification, to a number of different industries,
it is classified in total to the industry in which its
major activity occurs for purposes of the industrial
distribution of the National Accounts, In the indus-
try of origin volume indexes, this company would be
broken down into its component establishments and
each of these would be classified according to
major activity into those mining, manufacturing,
trade or other industries in which it operates,

Regional Studies

The industry of origin indexes have not been
prepared on a regional basis. All of the work has
been done on a total Canada basis only. The very
large mass of data that had to be processed in order
to obtain industry of origin indexes for all industries
in the economy, and the resources required to ac-
complish this, have made it impossible to consider
the development of any regional breakdowns. How-
ever, even if resources were available, it would
still be statistically difficult, if not impossible, to
obtain regional indexes for all industries. Many
companies and even some establishmments have
operations that extend over regional boundaries and
any allocation of their revenues and expenses among
the regions affected would have to be arbitrary.

Some Uses of the Industry of Origin Real Gross
Domestic Product at Factor Cost Indexes®

Current Apalysis. —The industry of origin in-
dexes have been used for several years on an internal
and experimental basis for purposes of ecohomic
analyses. They have permitted an analysis of differ-
ing industry rates of growth and have provided some
explanation for economic occurrences such as price
changes, inventory cycles and labour shortages or
surpluses. The data circulated on an internal basis
have been in the form of quarterly indexes. These
indexes, prepared on a seasonally adjusted basis,
have facilitated the analysis of emerging economic
conditions. Shifts in production between industries
or between industry groups such as goods and
services® are isolated in quantity terms, thus making
it possible to analyze aggregate production move-
ments that are free of price change. Previously
available quantity data were either incomplete, (as

* Some of these uses are illustrated in Part U of
this report.

® For industry classification between goods and
services see Table 1.

in the case of the Index of Industrial Production) or
were based on final expenditure categories and
valued at market prices, (as in the case of the de-
flated G.N.E. estimates).

In using the industry of origin indexes for
purposes of current analyses. the users are cau-
tioned against assuming that all the indexes are of
equal reliability. A study of the industry sources,
methods, data used, etc., (Appendices B and C,
Description of Industry Indexes) will clearly indi-
cate that some indexes are of uncertain quality.
Fortunately these very weak indexes account for
only a small percentage of total output, and therefore
their effect on the broader industry aggregates is
relatively small. It is felt that in spite of the defects
of certain industry indexes the results provide a
useful and reliable addition to presently available
historical records of economic phenomena.

Historical Records. — Annual or bench-mark pro-
duction indexes have been prepared for all industries
back to 1935 and thus provide a considerable amount
of historical detail which can be useful for both
historical analyses and projection purposes. Quantity
indexes spanning such a long period of time are, of
course, subject to a number of influences that may
cause hiases. It is helieved however that the present
indexes are reasonably free of significant bias, The
use of the data for projection purposes can be ques-
tioned but projections are often necessary and
historical industry indexes provide additional back-
ground data to economists and business analysts
who wish to make such projections.®

Check on Deflated Gross National Expenditure.—
Over the past several years, comparisons bhetween
the deflated G.N.E. and industry of origin aggregates
have shown that, in spite of certain statistical and
conceptual differences, the two estimates generally
move in the same direction and at approximately the
same rate of change, (see Table 7, Part VI). During
this time the industry indexes were, to a large
extent, preliminary and experimental. They were on
a factor cost concept basis, while the deflated
G.N.E. aggregate reflected market price weighting.
In comparing the two aggregates,'' an adjustment is
made to the deflated G.N.E. to place it on a domestic
basis. An alternative would be to adjust the industry
aggregate to a national basis but this approach is
not used in this study.

Tests have been made which attempted to place
the industry of origin results on a market price
basis for comparison purposes.'? Tlhese tests used

1 Opne example of such a use being made of indus-
try indexes was the projection of production to 1980 by
the staff of the Royal Commission on Canada's Economic
Prospects (Chapter V, Appendix E. Output, Labour and
Capital in the Canadian Fconomy by Wm. C. Hood and
Anthony Scott).

1t See Appendix D for such a description and com-
parison of the two aggregates,

12 «¢The Estimation of Real Domestic Product by
Final Expenditure Categories and by Industry of Origin
in Canada’’, by V.R. Berlinguette and F.H. Leacy, See
pages 214-216 of Vol, 25, Studies in Income and Wealth,
National Bureau ¢f Economic Research, 1961.
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an industry allocation of ‘‘indirect taxes less sub-
sidies'" for the base year, 1949. The worksheets of
the inter-industry flow table prepared for the year
1949 provided some information concerning initial
incidence of indirect taxes, These worksheets were
used to obtain an industry breakdown of indirect
taxes less subsidies corresponding with the industry
detail in the G.D.P, at factor cost weight tables. The
industryindexes used in these tests were not revised
to reflect the effect of indirect taxes less subsidies
on individual products and processes within each
industry. Instead, the industry indexes were simply
re-weighted using the G.D.P, at market price weights,
These results, when compared with the factor cost
results, showed only marginal differences, and indi-
cated that differences due to the effect of indirect
taxes less subsidies were generally very small,
although effects on certain industry groups such as
foods and beverages in manufacturing could be
substantial.

The problem of assigning indirect taxes to
industry of origin is a difficult one and any such
assignment must be arbitraty to a considerable
extent. This is due to the manner in which taxes
are applied in Canada and to a general lack of
detailed tax data. An easier approach to the pro-
blem of comparisons between the expenditure at
market price and industry output at factor cost
production aggregates, is to remove all indirect
taxes less subsidies from the deflated G.N.E. series.
Such an experimental test has been made and the
results, along with the method used and the pro-
blems encountered, are discussed in considerable
detail in Appendix D.

Productivity Ratios.—The industry of origin
G,D.P. indexes lend themselves to the development
of productivity ratios but the user of this report is
cautioned against deriving such ratios. In preparing
productivity ratios, great care must be exercised
to ensure the comparability between output and
input measures and this matching work necessitates
in most cases the use of unpublished data., Slight
errors in classification can cause resultant ratios
to be meaningless. Even without classification
problems, slight errors in the output indexes or in
the labour or other input series would cause errors
in the resultant ratios which could exceed the actual
productivity changes.

Work is presently under way within DBS toward
the preparation of productivity estimates. The output
measures will have to be thoroughly reviewed in
order to ensure consistency of classification and
coverage with the corresponding input data as well
as to ensure that they are conceptually suitable and
sufficiently reliable for purposes of productivity
analyses. In certain areas of services such as busi-
ness and personal services, the output measures are
clearly deficient and will need considerable improve-
ment before they can be used in any productivity
analysis. Again, other industry areas such as fi-
nance, insurance and real estate will require con-
ceptual clarification and extensive additional data.

Finally, it should be pointed out that the pro-
ductivity studies will for the present be confined
to the business sector of the economy. As pointed
out in Part III of this paper, production in the non-
business sector is indeterminate and primary input
measures are used. Thus, by definition, these latter
industries are assumed to have a productivity ratio
of unity.

Statistical Integration. — The industry of origin
estimates have played a major role in the task of
integrating the large mass of economic statistics
available within the Dominion Bureau of Statistics.
The industry estimates, being based on the concept
of economic production and being derived by the
double deflation approach, require relatively com-
plete and accurate output and input data. As a
result of these requirements, and the necessity to
cover all industries, the need for consistent output
and input data as well as certain related data (such
as price and wage-rate data), becomes apparent, In
attempting to measure the output of individual indus-
tries certain basic data are essential and those
industries having data inconsistencies, data incom-
pleteness or a complete lack of data, become dis-
tressingly evident. In addition, various industries
such as banking, television broadcasting and ad-
vertising, although measurable in value terms,
present severe problems of quantity and price mea-
surement. In these cases research must be initiated
to clarify the industry’s production processes. As a
result available statistics are subjected to very
detailed scrutiny. Flaws in them can be evaluated
in terms of their relative importance within the
industry framewotk; thus, not only can shortcomings
in the statistics be isolated, but they can also be
appraised and priorities assigned for their eventual
improvement.

In addition to the effects of the industry work on
individual industry statistics, the fact that the
industry quantity indexes are an integral part of the
national accounting system, and can be used in
conjunction with other aggregative studies such as
inter-industry flow tables and labour income and
productivity, also permits a wide range of economic
analyses and data comparisons, These comparisons
again help to isolate and point up inconsistencies
which can be caused by either conceptual or statis-
tical differences. This use of the industry results
will become a more powerful device for statistical
integration in the future when the present indicators
are reviewed and attempts to improve their statis-
tical quality are made.

Structural Analysis. — Although the industry
indexes provide the necessary information to study
production shifts and movements in base year dollar
or quantity terms, they cannot be used in isolation
to analyze the reasons why shifts occur. In order to
do this, it is necessary to introduce other relevant
data, such as price change for the individual
industries.
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PART 1l

An Analysis of Real Domestic Product

Note: The following analysis is an illustration of some of the uses noted in Part I and consists of two parts: firstly,
a section centring on long-term trends and the growth rates of the various industries as shown in the annual data for
1935 -61 and, secondly, & section dealing with short-term changes in the period following World War II, as indicated by the

quarterly data available from 1946.

Long Term Trends and Industry Growth Rates

Over the course of the past three decades the
world has undergone profound economic changes.
One need only recall some of the most dramatic
and far-reaching of these: the depression of the
thirties and the subsequent slow recovery; the un-
precedented upheaval of the Second World War; the
emergence of new national and international spheres
of influence inthe post-warera —both on the political
and economic fronts; the ever-present social flux
with its attendant changes in the mode of living; and
the striking advances in the fields of science and
technology —two forces which are themselves among
the greatest contributors to change.

Canada has not escaped these influences.
Insofar as it has an open economy, sensitive to
changes in world economic climate and affected in
many ways by the powerful and technologically ad-
vanced economy of the United States, Canada may
be said to be particularly susceptible to them. It is
against this background that Canadian economic
development during the twenty-seven year period
from 1935- 61 should be viewed.

During this period real domestic product'? more
than tripled, growing at an average annual compound
rate of 4.5 per cent. This growth in production was
the result of the combined pressures brought to bear
upon the various goods-and service-producing indus-
tries within the economy by the interrelated changes
in demand (both domestic and foreign), technology,
capital formation, marketing techniques and the
labour force.

The domestic market had expanded considerably
during this period, especially in the fifties when
immigration and net family formation reached a post-
war peak. The population of Canada increased from
10,845,000 in 1935, through 13,712,000 in 1950, to
18,238,000 in 1961, at an average annual rate of
2.1 per cent.

13 More precisely, Real Gross Domestic Product at
factor cost. The G.D.P, indexes presented in this study
are quantity measures of the unduplicated production of
individual industries (and of the domestic economy when
summed) valued in terms of the prices of a base period.
See Part III of this study for a more complete description,
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INDEXES OF REAL DOMESTIC PRODUCT BY INDUSTRY OF ORIGIN

The tremendous expansion in productive activity
following the outbreak of World War II, when output
almost doubled within a period of five years, was
facilitated by the existence of a large unused labour
pool at the outset of hostilities. During the war years
a large proportion of resources was diverted to the
war effort, resulting in the expansion of many
defence-oriented industries. At the same time
shortages of consumer and investment goods were
created in other areas while income and savings
were rising. During the immediate post-war period
a certain amount of industrial dislocation occurred as
a result of re-tooling and a large-scale changeover
to peacetime production, coupled with major labour
unrest in some industries. This phase of readjust-
ment, however, did not generally extend beyond
1946, following which production resumed its
upward trend.

The post-war period was marked by three major
expansions. The first was based on satisfying the
backlog of war-deferred investment and consumer
demand and on supplying the needs of the war-
devastated countries, especially for various mate-
rials. The second was based on the requirements of
defence-supporting industries following the outbreak
of the Korean war, and on stock-piling requirements
at home and abroad. The third was the investment
boom of the mid-fifties during which output reached

19
CHART -4
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Note: The average annual rate of growth of per
capita output, computed using the least squares of
logarithms method, was 2.3 per cent for the period
1935-61.

Percentage Distribution of Gross National Expenditure, Selected Years?

1935 1939 1945 1949 1953 1956 1959 1961
Personal expenditure .................cccoveiiiiieiiineninne 71.4 70.8 58.9 66.8 62.4 61.6 64.7 63.8
DUlables: See b WY .0 S LT ann S 5.9 5.6 3.2 17,(0) 8.0 8.0 Tl 7.3
NEn-QUIRbLeS, ..cn. 0. .. B0 S, 200 W 8 0 42.7 38.8 35.4 38.5 32.8 31.8 3205 32.9
ServiBe =, ... ... 8 . E T S e L A 28.8 26.4 20.3 2158 21.6 21.8 24.5 25.6
Government expenditure ..............c..cccoeiiiiiirincienee. 12. 6 12.1 30.9 13.0 17057 17.6 18.6 19.5
Business gross fixed capital formation ... 8.6 10.5 8.7 18.6 20.0 22.2 19.8 17.6
New residential construction ...........ccoeeeeunene, 2.5 aml 2.7 4.9 4.7 5.0 5.0 3.9
New non-residential construction.................... 2.7 2.9 2 5.6 6.9 8.5 7.4 7.2
New machinery and equipment .........ccccocueeeneen. 3.4 4.5 3.9 8.1 8.4 8.7 7.4 8.5
EXDOXESE: "OF L e T e o el LR 26.4 25.7 30.4 24.6 21.6 20.8 189.2 20.6
IORORESF- R, L R - 23.6| - 23.6 |- 24.6 |- 23.6{—- 23.4 |~ 25.2 |~ 23.4 (-~ 23.0

! Analytical tables, National Accounts, Income and Expenditure, 1926- 1956, and 1961. (As of 1955 the electricity
and gas components of personal expenditure have been reclassified from services to non-durable goods).
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a new high level. These strong demand influences
combined to make most of the period one of fairly
rapid and sustained growth. Production data reveal,
however, a diminishing rate of increase during the
late fifties, as external sources of supply for many
commodities multiplied and as the competition en-
countered by Canadian producers intensified. At the
same time there was an absence of strong stimulants
to domestic demand such as the deferred demand and
population growth of the preceding periods. During
the latter part of 1961, however, there were indica-
tions of re-emerging strength both in production and
in demand.

Along with the increases in total final demand
there were also shifts in the composition of demand
which, as noted in the following paragraphs, affected
the output of the various industries. Imports retained
roughly the same relative share of G.N.P. while
exports, as a percentage of total expenditure on
Gross National Product, declined from 26.4 per cent
in 1935 to 20.6 per cent in 1961.* This would appear
to be an indication of the growing importance of the
domestic market as an outlet for the products of
Canadian industry. During this period government
expenditure and business gross fixed capital forma-
tion made considerable relative gains. At the same
time, personal expenditure on goods and services,
as a percentage of total expenditure, declined from
7.4 per cent in 1935 to 65.8 per cent in 1961.

As can be seen from the preceding table, per-
sonal expenditure on durable goods increased
relatively while that on non-durable goods declined.
This is understandable in view of the fact that in
1935 the Canadian economy had not as yet recovered
from the depression, while the 1956 -61 period was
one of high-level production. In periods of severe con-
traction, expenditures on the necessities of life
seem to take priority over postponable expenditures.

An examination, at a detailed level, of the
trends in demand-supply relationships would be of
interest, but it is difficult to establish a causal
relationship between the output of an industry and
the expenditure on its products. However, it might
be possible to arrive at a rough estimation of the
effects on production trends of broad changes in
demand. Thus, the relative gains in expenditure on
new construction, as shown in the preceding table,
indicate increased construction activity, while the
growing share of expenditure on new machinery and
equipment and consumer durables suggests expan-
sion in some areas of manufacturing and the extrac-
tive industries. For example, an increased demand
for automobiles, in addition to expanding the pro-
duction of the motor vehicle industry, would indi-
rectly create new demand for the raw materials used
in their production. This in turn would stimulate
production in the extractive industries if imports of

M As indicated in National Accounts, Income and
Expenditure, 1926-1956 and 1961, the ratio has been
declining consistently since 1926 (except for the World
War II period).

these materials did not increase to the same extent.
This appears to have beenthe experience of Canadian
extractive industries during the post-war period.
Further knowledge concerning these conclusions
can be obtained by tracing the development of the
various industries during the period under con-
sideration.

An inspection of the rates of growth of the
industries and industry groups reveals that the
highest rates occurred in the electric power and gas
utilities, the mining, the construction and the manu-
facturing industries, with trade and transportation,
storage and communication expanding at about the
same rate as total manufacturing. No industry group
showed an actual decline over the period as a whole.
Agriculture had the lowest rate of growth —less than
1 per cent. However, it is essential to examine the
pattern of development in more detail.

Most notable was the absence of strong expan-
sionary forces in agricultural production. As in most
other industries, output in agriculture expanded
during the early war years and again during the
period from 1949 to 1952. In neither case, however,
did the upward trends continue. Grain surpluses
existed during most of the post-war period. At the
same time the substantial movement of labour away
from agriculture continued. Chart 5, a comparison
of agriculture and total goods-producing industries,
shows how the former, especially during the 1950’s,
exercised a dampening influence on the aggregate
index. This relative stability appears to be more
pronounced in the output of vegetable products than
in the output of animal products. The latter showed
smaller year-to-year fluctuations over the entire
period, and a more rapid growth during the fifties
than the former, with the average annual rate of
growth for the 1935-61 period as a whole very neatly

CHART -5

QUANTITY INDEXES OF AGRICULTURE
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the same for both components (approximately 1.8 per
cent).?

Forestry,*® like agriculture, showed wide year-
to-year fluctuations. Production in this industry
however, was to a far greater extent geared to

15 It should be borne in mind that although the gross
output of agriculture shows a growth rate of 1.8% per
annum the industry indexes are prepared by subtracting
intermediate material and service inputs wherever pos-
sible. This input deduction resulis in a net output rate
of growth of 1 per cent., This was due to a three-fold
increase in material inputs caused, for the most part, by
increased farm mechanization but also by the more exten-
sive use of fertilizers, speclal feedsand similar materials,

16 See Appendix B for a description of industry
content.

demand and price changes, The effects of these
factors on forestry output can be traced on Chart 7.
Production increased following the outbreak of World
War II as a result of an increased demand for the
materials provided by this industry, levelled off
during 1941, but began to expand once more in 1943,
more slowly at first, but from 1946 to 1948 at a more
rapid rate. Production declined during 1948-49,
but rose again during 1950 and 1951 to a post-war
peak of 141.5 which was not surpassed until 1956
when an all-time high was reached. The high levels
of output, especially of pulpwood, resulted in
general over-production and inventory accumulation.
These factors, followed by a drop in domestic and
foreign prices during 1957, resulted in a significant
decline in output, which lasted until 1959. Produc-

Average Growth Rates! in Selected Industry Divisions and Groups
(Per cent increase per year)

1935-61 1946- 61
GressSiDaomBstic Brod el - 8. 8 ¥ e A S o T 0l T L L 4.5 4.2
Goods-prgdueing industiies, s il v b et .o T s s o oo dreres s ouas 4.4 4.2
Agriculture .... 0.9 10%2]
TS0/ R I o SOOI R R e PR NN S e AL A 32 1.4
Bishing andgtrappinigie. S8 e G TR o B St L L a0 5 8 1.9 1.6
Minings. .25 W = o A W S R LT et T . 3 9.5
MR T B S ez Tt e onee e M e 0L e B I 51 3.9
GorSimeHon-r At 00, 5. SR e T e 6.9 6.2
Electric power and gas utilities 8.3 9.8
GthEr good s NAUSITIES NLE.CL ... cvtierseesrorsee iinasenos oty o slubimtuchnesne oo FSHS 3.8 3=
Service=pioducing industries oot ..ol om0k T8 G CRE el L s 4.5 4.3
Transportation, storage and communiCAtion .........c.cooccoiimeeineeecercvereranaen 5.1 4.4
raisnerradon % U T 8 s § S R R BT e 4.7 3.6
TratE, v LA 5 T o A, LR T L g e e gk A 5.3 4.1
Finance, insurance and real estate ... 4.9 5.2
Public administration and defence ...........cuvivimriieiieiinnriiieniesisenissesenesenns 365 4.7
4.0 2! 453

Commercial industries?................ Y s, e e | TN

Non-commercial InduStries? ...........cccoeciimeiiersrermessarsecsssennes

! The calculations were based on the least squares of logarithms method. This method takes into account move-
ments within the period, thus yielding more meaningful measures of average growth than would result from the use of
terminal years only. The growth rates were computed both for the entire 1935-61 period and for the 1946- 61 period. For
mining and manufacturing the computation was extended back to 1926 (using published monthly data), yielding growth rates
of 5.3 and 5.1 respectively forthe period from 1926 -61. During the same period, G.N.E. in constant dollars grew at a rate
of 4.2 per cent per annum. The growth rates referred to in the text pertain to the 1935-61 period. All other computations
were made for purposes of comparison only, in order to provide a background for evaluating the trends for the 1935-61
period, which were in some cases significantly affected by wartime developments and the depression of the 1930’s. The
post-war period, although less affected by such irregular factors, may be too short for the establishment of representative

growth rates,

1 see Appendix B for a description of industry content.
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tion increased subsequently; nevertheless there
cannot be said to have been an expansion in forestry
output during the 1951 to 1961 period.

Construction follows a clear-cut pattern of
growth, During the early war years there was a
sharp expansion in construction activity as a result
of defence requirements. Following the 1943-45
decline there was another period of rapid expansion
when volume almost doubled in the course of four
years in response to deferred demand. After the
initial shortages had becn met, construction con-
tinued to expand more slowly until defence expendi-
tures associated with the Korean war and some of
the resource developments of the early 1950’s, along
with residential building activity, provided addi-
tional stimuli. The investment boom of the mid-
fifties, which centred mostly around the resource
industries, raised construction volume to a high
level. Following 1958, the levels of output in
construction were lower, although expansion was
resumed during 1961.
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The electric power and gas utilities industry
showed a steady increase since 1949. As noted
before, the industry was remarkable for its high
growth rate. This rapid expansion was the result
of extensive hydro-electric projects. The construc-
tion of the natural gas pipelines during the fifties
was followed by a sharp increase in the output of
gas utilities.

Mining,” which reached a peak early in the war,
declined subsequently until about 1946, largely as
a result of reduced production of gold and other
metals. In 1947 mining resumed its upward trend —
from 1954 to 1956 at an accelerated rate. Substantial
increases in the production of iron ore, uranium,
petroleum and natural gas were, for the most part,
responsible for the rapid expansion. Other minerals

See footnote page 23.
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also showed sustained growth, with the exception
of coal, the production of which declined steadily.
Since 1956 mining growth has been less rapid. The
growth in the output of the mining industry during
most of the post-war period was at the centre of the
investment developments of the 1950’s, and provided
some of the impetus for the expansionary forces in
the rest of the economy.

Manufacturing!’” showed the highest rates of
growth during the early war years, when, as indi-
cated in Chart 6, production more than doubled
between 1939 and 1943. This very high rate of
growth reflected sharply expanded output of war-
required products and was particularly apparent in
the area of durable goods manufacturing. The wartime
peak in aggregate manufacturing output which was
reached in 1944, was not surpassed until 1950, four
years after manufacturing began to recover from the
dislocations associated with the changeover to
peacetime production. This growth occurred in
response to pent-up demand both for consumer goods
and for capital goods. The Korean war gave the pro-
duction of durable goods a renewed stimulus. Fol-
lowing the armistice in 1953, defence expenditure
and foreign demand began to decline and the 1954
recession saw a drop of 3 per cent in manufacturing
output. At this point stimuli usually associated
with longe:r term demand influences, such as re-
source investment, housing requirements and an
expanding population became more evident, resulting

17 For a more detailed analysis of mining and manu-
facturing production during the war years, see pp, 39 -54
of Revised Index of Industrial Production, 1935-1951,
DBS Reference Paper 34. For an analysis relating to the
post-war period see Part Il of Revised Index of Industrial
Production, 1935-1957, DBS Catalogue No. 61 - 502.
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in a rapid recovery: manufacturing output expanded
by 18 per cent between 1954 and 1956. Following
1956, the growth has been more moderate.

The difference between the two major com-
ponents of manufacturing, non-durables and durables,
is immediately apparent from Chart 6. Non-durables
expanded more or less steadily throughout the entire
period with chemicals, petroleum products and the
foods and beverages component contributing much
to this growth. Durable goods manufacturing, on the
other hand, was sensitive to changes in investment
activity and defence expenditures. In addition, con-
sumer demand for durable goods such as motor
vehicles exhibited considerable cyclical sensitivity.

CHART-9
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The demand by both government and business
for the output of some of the service industries
(such as financial and business) appears to have
been increasing over the period. Personal expendi-
ture on services also increased but grew less
rapidly. The output of the service-producing indus-
tries kept pace with the increases in total Gross
Domestic Product,?®

The smooth trend of the service industries was
interrupted during the 1940-46 period as a result of
the sharp upsurge in the output of the public admin-
istration and defence component. This development
was also reflected, although to a considerably lesser
degree, in the transportation, storage and communi-
cation group. In 1949 public administration and
defence entered another phase of growth. This was
accelerated during the Korean war period. In con-
trast to the above, output of wholesale and retail
trade grew less rapidly during the later war years
with major expansionary periods confined to the
early war years and the immediate post-war period
when the lifting of wartime controls released pent-up
demand. From about 1956 there appears to have been
a decline in the rate of growth in the volume of trade,
similar to that in the goods-producing industries.
Unlike that of many other industries, the rate of
growth of the community, personal, recreation and
business service industry has been sustained during
the late fifties. This expansion is largely the result
of relatively strong gains in the hospital, education
and business service components.

The rate of growth of the finance, insurance and
real estate industries was 4.9 per cent per annum.
Even after abstracting from the effects of the rent
component, which expanded more rapidly during the
post-war period, this group was among the faster
growing industries in the economy.!® Business serv-
ices expanded at an average annual rate of about 6
per cent during the 1935-61 period. This industry
includes, among others, advertising agencies, law
firms, accountants, and stenographic agencies.

One of the most striking examples of the growing
demand for different types of service has been the
adoption and acceptance of advertising on an in-

* In comparisons of service industry output with
the G.N.E. data for services, however, caution should be
exercised, In the table on page 19 only personal expendi-
ture on services is shown explicitly, This aggregate does
not include government expenditure on services, exported
services or business expenditure on services. Any serv-
ices, such as trade and transportation, which are absorbed
in final goods and services are excluded. Thus, differ-
ences are to be expected between personal expenditure
on services and total output of the service industries.

It should also be noted that, because of data
deficiencies, service inputs are not deducted from the
net output measure of the goods-producing industries.
Insofar as intermediate business services rose more than
net output including such services, the industry measures
would have an upward bias,

19 Since the output of these industries is generally
assumed to move with the volume of labour input for pur-
poses of this study and since they were undoubtedly
affected by capital investment these rates of growth may
be understated.

creasing scale. Advertising revenues provided the
main revenue sources for a substantial segment of
the communication media, such as the printing and
publishing and the radio and television broadcasting
industries. The growth of advertising may have been
a reflection of increasing competition among pro-
ducers who used it as a means of product differen-
tiation and as a stimulus to demand. In any case, it
affords one illustration of a shift in marketing
techniques.

As industrial capacity increased, the attention
of the husiness community turned toward the problem
of distribution. The emphasis on the satisfaction of
consumer demand resulted, however, in certain
changes in the distributive process. The following
chart serves to illustrate such a ehange in the field
of food distribution, which has been subject to
steady growth without major cyclical disruptions.
As can be seen, there was a marked shift after the
war from the small retail outlet to chain stores.
These chain stores could command the capital to
build large, attractive outlets in the growing sub-
urban areas, and provide a greater variety of well
displayed food and non-food items to the consumer.

CHART-10
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Even more remarkable than the demand-induced
changes that were touched upon above are the
striking changes brought about by the technological
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discoveries and innovations that have transformed
whole production processes and opened up hitherto
unknown areas in the fields of manufacturing,
transportation and communications. As a result of
these transformations, newer industries, such as
air transport, have assumed major importance in a
comparatively short time, entirely new industries,
such as the gas pipelines, have appeared; and others
have created a profusion of new products, such as
the petro-chemicals of the chemicals industry and
the television and other electronics products of the
telecommunication equipment industry.

As was to be expected, those industries which
were in a position to benefit from the above innova-
tions, were among the most rapidly expanding in the
economy, although the impact of the expansion
spread through the entire economic system, creating
new demand, both for the new products and the
materials used, and expanding employment opportu-
nities. Thus technological change has acted as a
major stimulant to growth. The following charts
illustrate this point in the field of mmanufacturing.

GHARIIL

SELECTED MANUFACTURING INDUSTRIES,
1935-196i,QUANTITY INDEXES,

1949=100
RATIO SCALE

300 -
200 =

= _COTTON GOODS
o R G~ A
= SRR o St
80 - - /L -WCLOTHING -
60 LW 3

SYNTHETIC TEXTILES
5 AND SILK
40 £
IR AT AR S e
1935 1940 1945 1950 19585 196!

The above changes in production, distribution
and demand have also influenced the level of em-
ployment in the various industries. As is well known,
there was a considerable shift in employment during
the post-war period from the goods- to the service-
producing industries. A more detailed study, however,
reveals that most of the loss took place in agricul-
ture. From 1946 to 1961 employment in agriculture
decreased its share of total employment from 25 per
cent to 11 per cent, while total employment in-

creased by approximately 30 per cent during the
same period. Employment in the goods-producing
industries as a whole remained at about the same
level throughout this period, while employment in
the service-producing industries increased from
39 per cent to 53 per cent of the total labour force,
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Thus services, in the early 1960's, absorbed a
higher proportion of total employment than did the
goods-producing industries.®

The gains in output since 1935 were accom-
panied by periods of rapid price increases, particu-
larly following World War II and during the Korean
war. Thus, the increase in value has been substan-
tially greater than the increase in volume,?' as is
noted on the preceding chart. Price controls,
imposed during World War II, were gradually relaxed
and removed beginning in the latter part of 1946.
A back-log of demand and an accumulation of
savings had built up in the personal and business
sectors of the domestic economy, and these,
together with a high level of demand in the external
sector, contributed to the substantial price in-
creases in the immediate post-war period. Prices
did not level off until 1949. With the outbreak of the

2 See Part VI, Table 8.

1 Prices have both direct and indirect effects on the
value and volume of production. An attempt to analyze
structural changes in terms of constant dollar data alone
would at best yield only a presentation of differential
growth rates in a new guise, because the built-in weight-
ing pattern of the base period does not allow for the full
effects of price changes to be shown. Any compositional
analysis, therefore, would also have to take account of
the current structure of prices, otherwise the issue would
remain inconclusive. The best that can be done, on the
basis of the present industry-of-origin study is to com-
pare current and constant dollar total Gross Domestic
Product at factor cost.

Korean war in mid-1950, demand once again out-
paced production and prices rose sharply over the
next eighteer months. By 1952 prices had begun to
level off again. In 1955 and 1956 prices rose once
again but much less sharply than in the previously
noted periods. The late 1950's and early 1960’'s
were on the whole characterized by relatively
stable prices.

Economic Fluctuations, 1946 -61

Thus far only long-term trends and major
factors affecting the period as a whole have been
considered. The charts and industry descriptions,
however, show quite clearly that there has not been
uniformity of development within the twenty-seven
year span under consideration. In fact, for most
industries, developments seem to fall naturallv into
two major periods: the period from 1935 to the end of
World War II and the post-war period. During the first
phase the war effort so disrupted the normal econo-
mic process that cyclical analysis becomes difficult.
It is the post-war period therefore, upon which dis-
cussion of cyclical patterns must be concentrated.

From an inspection of real domestic product
data, as shown on Chart 14, it can be concluded
that there have been three major production cycles

CHART - 14
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during the post-war period. The downward phases of
these cycles extended from the third quarter of 1953
to the second quarter of 1954 for the firdt cycle;
from the fourth quarter of 1956 to the fourth quarter
of 1957 for the second cycle; and from the first
quarter of 1960 to the first quarter of 1961 for the
third cycle. The expansionary phase of the first
cycle extended from the third quarter of 1954 to the
fourth quarter of 1956, while that of the second cycle
lasted from the first quarter of 1958 to the first
quarter of 1960. In the third cycle, production began
to expand during the second quarter of 1961 and was
still expanding at the end of that year. These
specific timing patterns will be referred to through-
out the industry analysis which follows.

Fluctuations in real Gross Domestic Product are
the result of the combined changes in its various
components. In order to analyze the aggregate move-
ments therefore, it is first necessary to examine the
cyclical fluctuations within individual industries.
Some industries have very pronounced cyclical
patterns, others show strong swings of an irregular
nature, while the remainder follow a relatively smooth
expansionary path. The first group can be expected
to have the most pronounced infiluence on the timing,
duration and magnitude of the fluctuations in the
aggregate. The second group might either modify or
accentuate some of the above tendencies, while the
last group would generally tend to play a stabilizing
role in smoothing the fluctuations in economic
activity. It is this general criterion that will be used
through the successive stages of disaggregating
G.D.P. into groups of cyclically sensitive and
cyclically insensitive industries.

CHART IS

Chart 15 shows a breakdown of total production
between the commercial and the non-commercial
industry groups. As illustrated by this chart,
it is the business sector of the economy which is
particularly subject to cyclical changes. On the
same chart, an attempt is also made to isolate the
influences of the irregular fluctuations in agricul-
tural production on the commercial sector of the
economy. The inclusion of agriculture in most
cases magnifies the amplitude of the cyclical down-
turn, as the years inwhich the three post-war troughs
occurred also happened to coincide with particularly
poor crop years. The effects do not appear to be so
pronounced during the expansionary phase of the
cycles. On the whole, the exclusion of agriculture
seems to affect the level rather than thedirection
of movement of the aggregate. In only one instance
does the exclusion of agriculture alter the timing
of the cyclical turning point of the aggregate, namely
during the second cycle, when the peak moves from
the fourth quarter of 1956 to the first quarter of
1957. It can be seen, therefore, that neither the
non-commercial nor the agricultural component of
G.D.P. changes the general cyclical pattern of
aggregate production.

Chart 16 points up the differences in cyclical
movements between the goods- and the service-
producing industries. On the whole, the former appear
to have been considerably more volatile than the
latter. Not all of the goods-producing industries,
however, exhibit regular cyclical fluctuations, or
fluctuations of the same severity and timing.
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CHART - 17
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During the post-war period there were severe
irregular movements in agricultural production,
mostly associated with crop failures or with excep-
tionally good harvests. Forestry, which also was
subject to sudden upward and downward movements
resulting from changing demand conditions, failed
to exhibit a distinct cyclical pattern. Mining, during
the late 1950’s, showed a more consistent cyclical
development. Construction responded to changes in
long-term investment projects, particularly in the
area of resource development, rather more than to
irregular or short-term business fluctuations. Elec-
tric power and gas utilities expanded rapidly during
this period and, in times of general cyclical weak-
ness, merely suffered some slowdown in the rate of
growth, Of all the goods-producing industries, there-
fore, manufacturing shows the most clear-cut cyclical
pattem, the timing of which coincides almost exactly
with that of total G.D.P. (in the first cycle there
was a lead of one quarter in the downturn and in the
second cycle there was a lag of one quarter in the
uptum).

Manufacturing constitutes more than a quarter
of total G.D.P. and therefore deserves a more de-
tailed examination, Chart 18 shows a breakdown of
total manufacturing production between durables and
non-durables. Clearly, it is the durable manufacturing
component that accounted for the pronounced cycli-
cal pattern in total manufacturing. Except for the
first cyclical downturn which was longer and more
severe in durables and comparatively mild and short-
lived in non-durables, the cyclical turning points in
durables coincided with those intotal manufacturing.
The relative cyclical insensitivity of non-durables
can, for the most part, be traced to the predominance
of such steadily expanding components as foods and
beverages.
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Chart 19 is an attempt to group the various
goods-producing industries into aggregates which
would make more apparent the underlying short-term
expansion patterns within the economy. As noted
earlier, the extractive industries have displayed
rather frequent and often violent fluctuations of an
irregular nature, while the reniaining goods-producing
industries exhibit more regular short-term fluctua-
tions of smaller magnitude. It is also apparent from
this chart that the latter group of industries has
expanded considerably more rapidly during the
1946 - 61 period.

CHART- 19

GOODS-PRODUCING INDUSTRIES, SELECTED GROUPINGS
BY QUARTERS,1946—- 1961
SEASONALLY ADJUSTED QUANTITY INDEXES
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Chart 20 shows a similar disaggregation of the
service-producing industries. Here the difference
between the cyclical pace-setters and those indus-
tries which do not respond to short-term changes in
business conditions is even more remarkable. The
combined output of transportation, communication,
storage and trade followed a cyclical pattern similar
to that of manufacturing, both in the timing of the
turning points and in the severity of the reces-
sionary phases. The remaining service-producing
industries, however, followed a smooth expansionary
path which was steeper, especially in the late
fifties, than that of the former industry group. Most
of these remaining service-producing industries,
therefore, fall into the group of cyclically insensi-
tive industries. During the three post-war downturns
they helped tosustain the level of economic activity.
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CHART-20

CHART~21
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The above examination of the cyclical fluctua-
tions of major industries points to the preponderance
of clear-cut cyclical patterns in manufacturing, trans-
portation and trade. Chart 21 illustrates the simi-
larity of these patterns, especially in the area of
manufacturing and trade. Transportation was on the
whole more volatile than the other two industries,
with sharper relative declines during the reces-
sionary phases of the first two post-war cycles.
Transportation lagged manufacturing and trade by
one quarter in the downturn of the second cycle,
but began to decline one quarter earlier than manu-
facturing during the third cycle. Trade appears
generally to have been the least volatile of the
three series., During the upturns, however, growth
in trade was as rapid as that in manufacturing.

The close relationship between manufacturing
and trade is even more apparent when total trade is
broken down into its two components —wholesale
and retail trade, as illustrated in Chart 22. The
timing of the cyclical turning points in wholesale
trade is, save in one case, identical with that in
manufacturing, Retail trade is the less volatile
component of this series and has exerted a modifying
influence both during periods of contraction and
expansion. It is interesting to recall in this con-
nection the relative cyclical stability of non-
durable manufacturing and the personal expenditure
component of G.N.E., more particularly that of
expenditure on non-durables. This behaviour pattern
reflects the fact that consumers are strongly resist-
ant to any lowering in their basic standards of con-
sumption during recessionary periods.

CHART-22
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A breakdown of non-durable manufacturing
shows that its foods and beverages component
expanded steadily, clothing exhibited comparative
stability with a decline since 1957, while textiles
showed short-term movements, roughly coincident
with the manufacturing cycle. Both clothing and
textiles have been subject to strong competition
from imports and changes in their levels of output
cannot, therefore, be explained by considering only
changes in domestic demand. However, the two
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industries serve as an illustration of the wide
variety of factors and influences which determine
the levels and shape the cyclical patterns of indivi-
dual industries.

Chart 23 illustrates inter-industry dependence
by showing the output of the motor vehicles industry
along with that of one of its raw material suppliers —
pritnary iron and steel. The similarity of the cyclical
patterns of these two industries is apparent at a
glance, indicating the sensitivity of both industries
to general business conditions. Some points, how-
ever, are of special interest. During the steel strike
in the United States in 1959, the Canadian motor
vehicle industry was more dependent on Canadian
steel, as were other industries, both in Canada and
abroad. It can be seen from the chart that production
of primary iron and steel did in fact reach a post-
war peak during 1959 prior to the strike, while the
production of motor vehicles declined. Following
the strike production of primary iron and steel in
Canada dropped sharply. It must be pointed out,
however, that there was a strike in the Canadian
iron and steel industry during the third and fourth
quarters of 1958, so that the rapid expansion in 1959
may have been partially due to an attempt to rebuild
depleted stocks.

Chart 24 shows the three major post-war cycles
in G.D.P., with the peak in each case made to equal
one hundred. This is merely to facilitate a compa-
rison of the relative severity and duration of the
three cycles. As can be seen, declines tended to

CHART-23
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become more moderate with each successive cycle.??
The downward phases of the last two cycles were
longet by one quarter than that of the first cycle,
but declines became increasingly milder. The
recessionary phase of the first cycle lasted for
three quarters, with a resultant contraction in output
of 5 per cent. The downward phases of the second
and third cycles were of a duration of four quarters
each, with declines in G.D.P. of 4 per cent and 2 per
cent respectively. The more moderate growth and
shorter duration of the expansionary period of the
second” cycle combined to make the late fifties a
period of lower rates of aggregate growth than those
exhibited during the preceding period. The time
period covered by this reference paper does not
permit an analysis of the latter stages of the ex-
pansionary phase of the third cycle. During the first
cycle, expansion proceeded for 10 gquarters and,
from trough to the following peak, G.D.P. increased
by 24 per cent. During the second cycle, production
expanded for 9 quarters but at a slower rate result-
ing in a 10 per cent gain.

22 The interaction of long-run trends and short-run
fluctuations tends to obscure the demarcation between
these two elements of time series. Moreover, the time
period under consideration is too short for the emergence
of definite trends and patterns in production cycles.

CHART -24
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As can be seen from the following table, the
group of industries consisting of agriculture, fishing
and trapping, and forestry, was the largest contri-
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An Analysis of Industry Production Movements and Industry
Contribution to Aggregate Change in Recent Cycles
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+0.2] #01| -0.2| + 0.8 - + 0.6
-0.9] -19| -1.0 + 1.5 i (0 ) + 1.9
- 0.3 +0.2|] -0.4] +0.5] +#0.2| +0.5
Electric power and gas utilities..........ccccvevrrveirecccrnnmscccissene |+ 0.1 + 0.2{ 4+ 0.1] + 0.3] + 0.1} + 0.2
Transportation, storage, cOMMUNICALION .......c.ccoeeviveecrerrversisreereans ~0.5] ~01} +0.2| + 1.0 -0.4] + 0.3
E Vo e B B B, s B St R T L i -0.4| -04|] -0.2| +0.9| +0.2] + 0.6
Other service? + 0.7 +0.7] +0.8| +0.8{ +0.7]{ + 0.8

* In order to facilitate comparisons between the expansionary phases of the three cycles, the per cent changes refer
to the three guarters immediately following each trough, as reaf output was still expanding at the end of 1961.
2 This group includes the finance, insurance and real estate, public administration and defence and community, re-

creation, business and personal service industries.

* The columns may not add up to the total due to rounding and because of the omission of the other goods industries
component, the contributions of which are in most cases negligible. (This component consists of contract drilling, manu-
facturing repair establishments and municipel waterworks). It should also be noted that the industry contributions to the
change in the aggregate can only be derived by using changes in weighted index points as the basis for calculations. In
this way the effect on the total economy of changes in the output of each industry can be appraised.

butor to the declines in G.D.P., accounting for
nearly two-thirds of the total decreases in each
case, Manufacturing was the next major contributor.
The effect of these decreases however, was partially
offset by the steady increases of the ‘‘other service’’
group (see table) and, to a lesser degree, by the
rapid growth of the electric power and gas utilities
industries. Mining, which had exerted a sustaining
influence during the first two downturns, declined
in 1960-61, in contrast to the transportation, storage
and communication group which increased during the
latter period —largely as a result of expansion in the
output of air transport, oil and gas pipelines and
grain elevators.

For the majority of industries, as for total
G.D.P., recovery was most vigorous during the first
expansion, slowest during the second. Manufacturing
was the most notable exception to this general
pattern, insofar as its highest rates of increase
occurred during the 1961 upturn, at which time it
constituted the major single expansionary force.
The only group of industries to have shown a steady
expansion throughout the period was that consisting
of finance, insurance and real estate, public ad-
ministration and defence, and community, recreation,
business and personal services. Especially during
the second upturn, this group was among the largest
contributors to growth.
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PART 01

Conceptual Framework of Estimates of Real Domestic Product by Indusiry of Origin

The Concept of Production

1. In measuring the production of a single product
such as steel it is normal to think of so many tons
of steel when the question of quantity arises. When
measuring the combined production of steel and
natural gas there is an obvious need for a common
denominator, because tons of steel and cubic feet of
natural gas cannot be simply added together to
obtain a meaningful gquantity aggregate. In such a
case it is appropriate to use the average unit prices
of some time period (chosen as a base) to value the
quantities produced before adding them together. The
resultant guantity, volume, or real output measure
can subsequently be left in its constant or base-
period dollar form or it can be expressed in index
number form by simply dividing the constant dollar
aggregate of the current period by the dollar aggre-
gate of the base period and multiplying by 100. In
constructing a quantity index for a combination of
industries where the output of one industry can
become the input of another, the addition of total
production for each industry will result in double-
counting, For example, if a portion of natural gas
output is used in the production of steel, then that
portion is doublecounted unless deducted. In the
industry of origin measures such doublecounting
is eliminated wherever possible by use of a double
deflation technique described in fonpula form in
paragraphs 61 to 64. In this approach both inter-
mediate inputs (materials, fuel, etc.) and total
output are revalued in terms of the dollars of a
common base year and the constant dollar value of
the former subtracted from the latter to yield a
constant dollar value added aggregate. This latter
aggregate is the desired guantity measure.

2. In the following paragraphs of Part III the
concept of production used, as well as various
points relating to this concept are discussed.
Although much of the discussion is concerned with
current dollar values it should be borne in mind that
the indexes being described are quantity or real®
output measures, The use of current dollar values
in the initial conceptual discussion is intended to
facilitate an understanding of the basic production
concept.

3. At a relatively early stage of development it
was agreed that the productionconcept that would
be best to use in a study such as this would be
Gross Domestic Product at factor cost originating
by industry. This concept of economic production®

13 See also pages 11 and 39 - 40.

24 One acceptable definition of production is that
provided by Richard Stone who defines production as
*“bringing into being goods and services (or perhaps more
strictly the utilities associated with these) on which
members of the community or the community as a whole
through its agents set a valuation’’. Acceptance of this
definition leaves room for a number of possible inter-
pretations concerning the levels of valuation. The Role
of Measurement in Feonomics. Cambridge, 1951, pp 38 - 39.

is one of a number that are at the very heart of the
main aggregative systems of economic statistics
which have been developed at the Dominion Bureau
of Statistics. Among these systems are the national
accounts and inter-industry flow tables. Each of
these deals in part with the measurement of produc-
tion by individual industries. The G.D.P. at factor
cost concept is also a measure of production in
wide international use and is recommended by the
Statistical Office of the United Nations.

4. The field of economic production statistics
nas many facets. A way to measure one of these
facets is to take the approach to economic produc-
tion used in this study; measuring the flow of pro-
duction through demand channels is another; still
another is by measuring the distribution of income
to the owners of the factors contributing to produc-
tion. The industry of origin approach used here has
the advantage of providing fine industry breakdowns.
The demand channel approach would not yield
industry production data while the distribution of
income approach runs into the severe problem of
finding unique deflators for the income flows.

5. The use of the Gross Domestic Product at
‘actor cost concept for the industry indexes con-
fines the real output study to a domestic or geo-
graphic area measure.? The production measured is
that produced by industries located within the
geographical boundaries of Canada. The term
‘‘domestic’’ differs from the term ‘‘national’’ as
used for national accounting purposes by excluding
production in foreign countries accruing to Canadian
owners residing in Canada, and including all pro-
duction taking place within the boundaries of Canada
regardless of the ownership of the means of pro-
duction. To adjust the national measure of production
(G.N.P.) to a domestic measure (G.D.P.) it is
necessary to add interest and dividends accruing®’
to non-resident owners of capital located within the
geographical boundaries of Canada and to deduct
interest and dividends accruing to Canadian owners
of foreign assets.

3 4 System of National Accounts and Supporting
Tables, Studies in Methods, Series F, No. 2, Rev, 1.
United Nations, New York, 1960.

3 There are a number of exceptions to this general
boundary. In the case of shipping and airlines the services
of Canadian-flag carriers are covered regardless of where
the service occurred, On the other hand, the service of
foreign registered ships and aircraft are excluded even
though the service performed occurred in Canadian waters
or in Canadian skies, Another exception is the case of
the armed forces and diplomatic services. Canadian
forces and diplomatic personnel stationed abroad are
included in domestic product while the personnel of
foreign countries stationed in Canada are excluded.

7 Conceptually, labour income, depreciation, and
unremitted profits should also be adjusted along with the
interest and dividend flows. In practice, this has not
heen possible in the Canadian National Accounts,
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6. Although it might be useful for certain pur-
poses to obtain measures ofreal output corresponding
to the G.N.P. concept at the industry level any such
attempt is frustrated by practical and conceptual
difficulties.

7. The meaning of the word Gross?®® when used
in the term ‘‘Gross Domestic Product’’ denotes the
inclusion of capital consumption allowances.

8. It is possible to value production within the
framework of the National Accounts in a number of
different ways, i.e., at different levels of valuation.
One can, for instance, value economic production at
factor cost net of capital consumption allowances.
This concept would include the sum of salaries,
wages and supplementary labour income, net income
of unincorporated business, corporation profits and
other investment income. Then, as noted above, one
can add capital consumption allowances and similar
business costs to obtain a gross concept of domestic
product at factor cost. It is also possible to go
further and add indirect taxes less subsidies to
obtain gross domestic product at market prices.
Indirect taxes are not included in the individual
industry measures, however, since there appears
to he no acceptable way to allocate indirect taxes
by industry.?®

9. Although it might be conceptually desirable
for certain purposes to develop industry measures
that are net of capital consumption allowances it
has not yet been possible to properly isolate and
quantify these data and so they are left in the
industry measures. Research work is now under
way in DBS on the preparation of estimates of
constant dollar capital formation, capital stock,
and capital consumption allowances by industry
using the ‘‘perpetual inventory'' method. Once
constant dollar capital consumption allowances
are available by industry, users could, if they so
desire, make adjustments to the industry output
measures.

10. The market price concept is not used since
indirect taxes less subsidies must be added to the
industry measures to obtain G.D.P. at market prices
and this is neither desirable nor possible. The
omission of indirect taxes less subsidies from the
industry measures places each industry on a com-
parable valuation basis, in that the cost of primary
inputs only (factor costs plus capital consumption

® The term gross is used in two senses in this
report. When used as part of the terms G.N.P., G.D.P. and
G.N.E. its meaning is as stated here, However when used
in terms relating to the industry measures (e.g., gross
output, net and gross output indexes, etc.,) the temm is
intended to convey the meaning of an output aggregate
corresponding to an industry’s sales or shipments
(whether of final or intermediate output) plus the change,
in physical terms, of goods-in-process or finished goods
inventories.

?* Respondents to industrial census questionnaires
in Canada are asked to report shipments or production
before adding indirect taxes. Thus the total of the tax
receipts as reported by federal, provincial and municipal
governments would have to be allocated to industry of
origin, and, within industries, to those commodities or
services attracting the particular tax.

allowance) is considered. The inclusion of indirect
taxes could invalidate some industry-oriented
studies such as productivity, capacity and resource
use; industry measures that are invariant tounevenly
applied taxes are most useful for economic analysis.

11. As a summary of the basic concept of produc-
tion used in the industry real output estimates the
following three paragraphs are taken from National
Accounts Income and Expenditure 1926- 1956, page
105, paragraphs 24, 25 and 26:

**At any moment of time an economy pos-
sesses certain natural resources, a labour force
of a given size, accumulated technological and
entrepreneurial knowledge, and goods produced
in past periods and accumulated for future con-
sumption or as a means of producing future
goods and services. An important measure of
the level of economic activity is the quantity of
goods and services that are produced by an
economy during a period of time with its given
resources.

“*While to many people the idea of produc-
tion is restricted to the activities of a manufac-
turing plant, a mine, or a farm, to the economist
any process that creates value or adds value to
already existing goods is production. Thus,
while the transformation of raw materials into
finished goods is obviously production, the
transportation of these goods from the factory
to the market where they can be sold is also
production. The distribution of these goods
through wholesale and retail trade channels
to the user adds value since goods which were
inaccessible to the user now become available.
Production may also occur which has little, if
any, connection with goods. The services pro-
vided by a physician or lawyer and the enter-
tainment of an actor all create value and are
therefore production.

‘“The use of value as a criterion permits
comparison of the relative amounts produced by
different types of production and provides a
measuring rod by means of which heterogeneous
goods and services can be added together and
expressed as a value total. It also follows that
each item entering into the value of production
total is capable of being expressed in terms of
a physical volume component and a price
component.’’

12. In deriving G.D.P. at factor cost in current
dollar terms, at the industry level, it is possible tc
proceed in two different ways. This aggregate may
be obtained by summing the factor costs and capital
consumption allowances of each individual industry.
It may also be obtained by subtracting intermediate
input costs (use of purchased materials and non-
factor services) from the industry’s gross value of
output.* In the industry approach to G.D.P. as

% As noted earlier the gross value of an industry’s
output is the value of sales or shipments adjusted for the
value of the physical change in finished goods and goods-
in-process inventories. This value, if summed across
industries, would include duplication in that the value of
individual products would be counted more than once.
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measured in quantity or constant dollar terms, it is
impossible to use the first approach due to the
problems met in trying to obtain adequate deflators
for such factor inputs as profits and other invest-
ment income. Thus, for purposes of deriving constant
dollar industry indexes, the most feasible approach
to the desired measure is through the subtraction of
intermediate material and service inputs valued at
base period prices from total or gross output also
valued at base period prices.

13. In order to illustrate the basic concept of
production as it applies to total domestic product
and to industry of origin value measures, it might
be useful to consider a particular item of production.
For example, consider a television set. Further,
assume that this television set has a wooden cabinet
and that the set sold at retail for $350, inclusive of
taxes. In the measurement of expenditure on Gross
Domestic Product this set is assumed to be sold to
a consumer and would appear as a final product
valued at $350. If all the component parts of the
television set were completely manufactured in
Canada, then the entire $350 would be part of
domestic production as valued at market prices. If
however, any component parts had been produced
in another country and imported, then the domestic
product aggregate would be reduced by the amount
of the import value. Suppose, for instance, that the
picture tube was imported and cost $75 at port of
entry. This would result in the domestic product
value being reduced to $275. Further, as noted
earlier, this study is concerned with domestic
production valmed at factor cost. Therefore it is
necessary to reduce the value of the television set
by the amount of indirect taxes paid on it at its
various stages of production. Let it be assumed that
indirect taxes levied on this set amount to $75 dis-
tributed as follows: $10 import duties on the picture
tube, manufacturers' sales taxes amounting to $10,
excise taxes amounting to $50 and miscellaneous
other taxes such as licences and property taxes paid
by the various industries engaged in the manufac-
turing and distribution of the set accounting for the
remaining $5."

14. In the following paragraphs an attempt is made
to trace the remaining $200 (retail price of $350 less
imports worth $75 and indirect taxes of $75) which
would correspond to the concept of G.D.P. at factor
cost used in the industry approach. The television
set had its start in Canadian primary industries.
The forestry industry would have contributed some
value in providing logs for the manufacture of the
wooden cabinet. The forestry industry’'s contribution
would be equal to the value of the wood sold (ex-
clusive of indirect taxes) for the manufacture of the
cabinet less the cost of the intermediate goods and
services used in producing this bit of wood. The
wood going into the cabinet would flow through a
number of industries, each of which would add some
further value (factor costs). Various primary costs

3! The breakdown of indirect taxes is given here
simply to illustrate the difference between market price
and factor cost valuation. Indirect taxes are not included
in the factor cost concept of production used in this work.

such as wages and salaries, profits and depreciation
would have been incurred along the way which, in
total, would be equal to the factor cost (at the manu-
facturing plant) of the television cabinet. The
cabinet, in various stages of fabrication and pro-
cessing, would probably have gone through a saw-
milling plant, a veneer and plywood establishment,
a furniture plant, and in addition, various service
industries would have been involved in such acti-
vities as fransporting, storing and insuring the
cabhinet.

135. The television chassis too would have started
in the form of a number of basic materials originating
with various primary industries. The iron ore indus-
try would have been the starting point for wnany of
the steel-using components. A copper mine would
have made its contribution through the provision of
that basic metal. Similarly, other primary and
secondary industries would have contributed some
added value to the product. It would be difficult to
trace the contribution of all the industries concerned
with the manufacture of the television chassis' com-
ponent parts. It is safe to say that a large numberof
industries would have added value to it.

16. Once the completed television set emerges
from the factory as a finished unit a number of other
industries are still concerned with it and will add
value to it. In this particular example, it is probable
that a sizable portion of the domestic product value
(factor cost) or net value added will be added by the
service industries subsequent to the completion of
the manufacturing stage. These industries would
include wholesale and retail trade, transportation
(including local delivery services), insurance,
telephone, advertising agencies, warehousing,
banking and other financial services, and many
more. Each of these would contribute in some way
to the final value of the product. Each would add
some value in the form of primary input costs.

17. The above example®? tracing the valuation of
a product through its various stages of production
by means of the industry of origin approach is a
lengthy and complex one. It should however be
clear that production can be measured in two dif-
ferent ways and that, in theory, both approaches
yield the same result.

18. In the industry of origin approach, it is not
possible (except in a very few industries) to trace,
on an industry-by-industry basis, the value added to
a particular commodity or service output without
certain simplifying assumptions. Generally, each
industry produces a variety of products and services
and individual plants are so organized that many
intermediate inputs cannot be assigned to specific
products or processes. It is possible, therefore, to
derive gross domestic product at factor cost (some-
times called net value added) at the industry level
but not for individual industry products.

32 For another example see Canadian Political
Science Journal pages 60-62 of Vol, XX, No. 1, Feb.
1954 ‘‘Measurement of Real Output’* by V.R. Berlinguette,
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19. In the example of the television set, only one
assumption concerning its disposition in the final
demand category approach was made. A television
set produced in the manner stated could show up in
a number of other final demand categories. In most
of these, as for example, if it were purchased by a
government, by a service industry such as a barber
shop for customer convenience (a capital expendi-
ture by the barber shop) or a foreign nation, the
contribution of the various industries would be
exactly the same.

20. If the television set were to be held in
inventories (also an expenditure category) in any
form or at any stage of the production process,
however, the value of domestic production should
be measured up to that stage of its production only.
That is, if a television set were purchased by a
retail store and not sold in a particular time period,
then no production or value added should be shown
as accruing to the retail industry until the set was
sold. Thus, where production results in inventory
accumulation this production should be valued at
cost to that point. Any subsequent value addition
(or loss) would be added®® or deducted at the time
of the final sale (or write-off). Primary input costs
would, of course, be incurred by the inventory holder
but these would be offset by being charged against
profits.

21. The current dollar value of production for
each particular industry is determined by the market.
The cost of intermediate material and service inputs
as well as the factors of production (with the ex-
ceptions of entrepreneurship and risk capital) have
to be paid for as they are acquired. The cost of
these inputs is determined by the law of supply
and demand operating in the market. The return to
entrepreneurship and capital is determined by the
market at the time of final sale. The residual of
receipts over costs is profit, but if the entrepreneur
has misjudged what the market would pay for his
product at the time of sale, the market will exact
a penalty in the form of a loss. It should be ob-
served that such a loss reflects negative factor
income. It is therefore possible and logical if losses
are large enough, to have negative production accrue
at the industry level,

Boundaries of Production

22. Besides the domestic or geographic boundaries
already discussed, there are a number of other pro-
duction boundaries. The first of these is an industry
boundary and for purposes of the present study the
Standard Industrial Classification of establishments
published in 1948 has been used. The industry of
origin real product indexes cover all the industries
specified in the Industrial Classification Manual.

31t is possible, using thls approach, to have
negative production occur if the television set iS exten-
sively damaged or otherwise cannot be sold in a sub-
sequent time period, In such a case a deduction would
have to be made and, in the abSence of offsetting new
production, this would reSult in a negative production
value (both in current and constant dollar terms).

In addition, however, to what might be considered
the normal output of industry, there are a number of
extensions included in the industry estimates in
order to match the production boundaries used in
the National Accounts. These extensions take the
form of imputations of a market value to a good or
service that does not pass through normal market
channels but which does have a reasonable market
counterpart.

23. One example of such an extension is the
inclusion in agricultural production of income-in-
kind estimates. These income-in-kind data include
the various items of farm production that are not sold
but which are retained on the farm for consumption
by the farmer, his family and paid workers. This im-
putation is made in order to correct for a short-
circuiting of normal market transactions. In cases
such as these, the farmer viewed as a consumer unit
in the same way as other consumers, has in a sense,
purchased (or appropriated) items of final production
from himself instead of purchasing them from the
normal market sources. If the farmer sold all of his
production into commercial channels and then repur-
chased his nersonal requirements, such imputations
would not be necessary.

24, Although an imputation is made for farm
income-in-kind, the imputation is not extended to
include a market value for the services produced
within the farm household, nor any other household
in the economy. The services of a housewife, for
example, are not included within the boundaries of
economic production. Similarly, a man who shaves
himself does not contribute anything to economic
production. However, if he were shaved in a barber
shop and paid the barber for this service, economic
production would have occurred and would be mea-
sured. This may appear inconsistent with the treat-
ment of farm income-in-kind. Certainly the criterion
followed in the National Accounts is production for
the market but as with all general rules there are
some exceptions. Many actions of individuals can
be construed as having some marketable value even
though no market value is created through an ex-
plicit transaction. Production boundaries must thus
be drawn if consistent measures of economic produc-
tion are to be prepared. Economists have developed
certain conventions over the years which, although
permitting some possible inconsistencies, have
provided a basis for isolating and analyzing eco-
nomic production. These conventions allow the
analyst to measure changes in total economic pro-
duction caused by industry encroachment on the
services normally done within a household.

28. Another major imputation that is made is one
for owner-occupied houses. The assumption here is
that home-owners are in fact a business unit, renting
houses to themselves. This is a convention adopted
in order to make production accruing from the use
of residential real estate invariant to ownership. If
all persons owned their homes and therefore there
was no market counterpart then the imputation may
not be made. Economic production, if defined to
include home ownership, would then disagree with
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market-indicated production. In the industry tables
shown in this paper imputed rents are included with
a special real estate (rents) industry.

26. Again in line with National Accounts treatment
a convention is followed in the case of public admin-
istration and defence and other non-commercial or
quasi-government institutions. The reason here
however is somewhat different, there being no unique
way of measuring the output of public administration
and defence and certain other non-commercial estab-
lishments such as those engaged in education or
health services. The output of this industry area
has been confined to a cost valuation measure. The
term cost as used in the industry estimates pertains
to primary costs and does not include intermediate
goods and services purchased by public administra-
tion and defence nor non-profit institutions in order
to perform their services. These intermediate inputs
are reflected in the output of the industries producing
them for sale to the non-commercial industry. The
only primary costs included are salaries, wages and
supplementary labour income. An imputation for the
rental of buildings, inclusive of capital consumption
allowances, is considered as intermediate input of
the public sector and omitted. The imputation is
re-added however and shown as originating with
the ‘‘rents’’ component of the finance, insurance
and real estate industry group which is assumed to
be the industry owning the government buildings and
receiving rents for them.

27. There is still a considerable amount of con-
troversy among economists regarding the treatment
of activities in public administration and defence
and non-commercial institutions. Some economists
argue that a market value should be imputed to
government services. Others contend that some
government services represent a duplication of
production and thus should be omitted entirely. The
position taken here is that these industries draw on
the factors of production in the same way that profit-
motivated commercial industries do. From a primary
input point of view, it makes little ditference whether
a worker draws a salary of $5,000 per annum from a
chemical company or whether he draws the same
salary from a government department for the same
work. The resource cost to the economy is exactly
the same,

28. At this stage, however, a basic point should
be made. The industry of origin study is concerned
with measuring volume of output using market
transactions. Market values are used throughout
to determine input and output boundaries. In the
case of government and other non-commercial sectors
of the economy it is generally not possible to place
a market value on output.

29. It is true that a large number of government
and non-commercial services do have market counter-
parts. Examples would be the employment services
of the Unemployment Insurance Commission and the
air-field services of the Department of Transport.
Public schools have, in some areas, profit-motivated
schools as counterparts in the market place. The

same is true for hospitals. However, on closer exam-
ination of many of these, it becomes clear that no
meaningful units of output exist. How can the output
of a commercial school be measured? Should one
use student-days, students passing examinations,
so much teaching effort, or something entirely dif-
ferent from all of these? In the case of the commer-
cial hospital, the use of patient-days or number of
cures would be inadequate as quantity measures
because of quality changes, scarcity of needed
hospital beds, and other difficulties. The situation
is much the same throughout all these non-commercial
areas, Output in quantity terms cannot be clearly
defined.

30, These difficult problems have received
considerable attention at DBS but final solutions
have not been achieved. The treatment adopted here
is an interim one: in computing the indexes for
government and other non-commercial establishments
output is equated to the amount of labour input
valued at base period wage rates with an assumption
of constant labour productivity. It is felt that until
such time as a useful consensus evolves inregard
to the treatment of government and other non-
commercial establishments within the framework of
economic production, this approach is the least
damaging.

Index Numbers and the Industry of Origin Estimates

31. The question might be asked why the industry
of origin data are presented in index form as opposed
to being shown in constant dollar terms. There are
a number of reasons for this. In the first place,
volume indexes are generally much easier to work
with in economic analyses involving comparisons of
volume, price and value, Usually most of these
related data are shown in index form. The second
reason stems from the fact that the production
indexes are based on & mixture of data, many of
which suffer from some defect caused by basic
data problems such as incomplete coverage or
duplication. Then while these data are considered
sufficiently reliable to indicate relative changes
between periods of measurement, their use in com-
parisons of absolute levels between industries is
not encouraged. It thus seems more appropriate to
express the quantity series in a more abstract form
than base period dollar terms imply.

32. Production indexes have been criticized as
being too abstract to be meaningful and have been
described as ‘‘incomplete hypothetical revalua-
tions’'.%* It is readily admitted that production
indexes are abstractions and represent the results
of complex processes and aggregations. The cri-
ticism of production indexes may stem in part from
the lack of complete or accurate data which ad-
versely affects some production indexes. It may
also stem from a misunderstanding of the place of
constant dollar production measures within a general
framework of economic production. If production

3 «*The Meaning of Production Indexes" by F.B.
Horner, The Economic Redord, March, 1961.
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indexes were only measures of the physical volume
of specific products made or individual services
rendered, then their meaning and usefulness within
an aggregate concept of production would be very
questionable indeed. With the use of a concept of
economic production corresponding with that used
for purposes of national income accounting and with
the statistician's ability to approximate these
desired quantity measures of output for a large
number of industries, the meaning of the resultant
industry indexes becomes reasonably clear. They
represent a value of G.D.P, at factor cost ori-
ginating by industry from which price changes have
been removed. This concept of real or constant
dollar output fits logically into other industry-
oriented economic studies such as those concerning
price, income, labour and capital. Thus, even if the
meaning of production indexes can be questioned in
their dual roles of level and change measurement
they are useful in economic analyses.

33. The above defence of production indexes falls
short of being conclusive by failing to discuss
errors or bias that can creep into these indexes.
Further, there does appear to be a dearth of eco-
comic theory for production indexes. Most production
indexes however are clearly described as based on
a summation of current quantities valued and com-
bined using the average unit values of some weight-
base period. What results therefore is a constant
dollar series which is then indexed in terms of some
reference base period. Often the weight andreference
base are different but this in itself does not in-
validate the resultant index. In most instances (and
in particular in the case of monthly series) produc-
tion indexes are based on gross output measures
such as shipments, sales or products produced.
When based on gross output measures only, pro-
duction indexes cannot be expected to reflect
anything more than changes in the rate of economic
production; gross output industry indexes cannot
measure, in any precise sense, the levels of pro-
duction when production isdefined as Gross Domestic
Product at factor cost.

34. In order to measure properly the level of
production as well as changes in the rate of pro-
duction it is necessary to introduce net output
quantity indexes similar to those used in this study
for the historical bench-mark indexes. These can be
prepared only for those industries where data avail-
ability and accuracy are adequate. Conceptually net
output indexes should be derived by deducting from
constant dollar gross output (shipments or sales
adjusted for finished goods and goods-in-process
inventory change) the sum of purchased irtermediate
materials and services (raw materials, fuel, elec-
tricity, transportation, insurance, etc.) also ex-
pressed in terms of the dollars of the chosen base
period. In practice, in Canada, the net output indexes
that have been prepared still contain intermediate
service inputs.

35. The conceptual meaning of the net output
constant dollar measures is more difficult to com-
prehend than that of gross output measures des-
cribed above. The net output series is simply the
difference between the constant dollar gross output

and the constant dollar intermediate input series:
constant dollar net output can also be thought of as
a net value series from which price changes have
been removed. It should not be thought of in terms
of a constant dollar equivalent of work done since
this implies so much activity without necessarily
relating this activity to the creation of market value.

36. There is at least one stumbling block to the
acceptance of net output constant dollar measures
that requires noting here. If base period unit value
weights are not representative of the time period
covered it is possible, through the mechanical
application of formulae, to obtain misleading results
and in extreme cases, negative constant dollar net
output, Such an occurrence is clearly unacceptable
if due to faulty weighting and in such a case a
different weight-base period is required. If a nega-
tive result is due to the write-off through damage
(or adverse market conditions) of previously pro-
duced products it must be accepted as meaningful.
One of the most important advantages of constructing
a net output index for an industry is the amount of
additional analysis that can be brought to bear on
the index. Such analysis, if carefully done, can
greatly reduc~> the possibility of significant error
and prevent misleading results.

Interpretation of the Concept of Production at the
Industry Level

37. A clear understanding or knowledge of indi-
vidual industries and their contribution to economic
production is necessarv to the proper measurement
of the concept of production at the industry level.
To state that the concept to be measured is Gross
Domestic Product at factor cost originating by
industry does not in itself provide those engaged in
measuring the volume of output with sufficient
information to derive meaningful output measures
for each industry. It is of course clear that factor
costs and capital consumption allowances origi-
nating in an industry will sum to Gross Domestic
Product at factor cost in current dollar terms. In
attempting to remove price change from this industry
aggregate, however, the statistician is faced with
the task of isolating price and volume. Normally,
through the use of the double deflation method, it is
possible to deflate gross output and intermediate
input values to derive the desired net output quantity
series. This is because units of output are usually
clearly defined in the market and corresponding
prices can be obtained. In some industries, however,
this is not the case. The problem is particularly
acute in the service-producing industries.

38. The task of isolating quantity and price
movements in many service industries is handi-
capped both by interpretative problems and by price
data. Price indexes prepared in DBS pertain for the
most part to commodities®® although a number of
services are priced for purposes of the Consumer
Price Index.’® These service prices, however,

» Industry Selling Price Indexes, 1956-59, DBS
Catalogue No. 62-515 and Prices and Price Indexes,
1949 - 1952, DBS Catalogue No. 62-501.

% The Consumer Price Index for Canada (1949 =100),
DBS Catalogue No. 62-518.
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generallv pertain to items of personal consumption
and not to business services. For example railway
passenger fares would be priced, but no attempt is
made to collect price data pertaining to railway
freight. Then many other important business services
such as banking and advertising are not priced at
all due in part at least to the severe definitional
problems in these areas.

Quality Changes

39. In an attempt to isolate quantity and price
movements the problem of defining quality change
must be resolved. Quality changes (viewed as
guantity changes) can take a number of different
forms. As one example of guality change consider
a series sliowing the number of refrigerators pro-
duced. This number series can hide any structural
changes that have occurred such as a shift from
small to large refrigerator units. Differences in
volume due to such shifts can be described as
qguality changes. These can be reflected in an
output measure through the deflation of the output
value by a currently weighted price index. It is
also possible to measute these quality changes
by using a volume measure which combines the
quantum array of refrigerators with apptopriate base
year unit values. If the gquantum data are complete
{in that each type of refrigerator is isolated) then
results obtained by combining these quantum series
will be identical to a properly deflated value series.
In other words, both direct guantity measurement
techniques and deflation techniques can adequately
measure group structural or guality changes if com-
plete quantity and value detail are available. Any-
thing less than complete detail will result in some
uncertainty as to the adequacy of either approach.

40. Quality change arising from a specific com-
modity being changed through a change in a compo-
nent part cannot be handled nearly as well in
practice. An example of this would be a change in
the physical components of a refrigerator that is
changed from a standard 8.0 cu. ft. model to a 9.0
cu. ft. model, At DBS a measure of quality change
is attempted by adopting a convention: a comparison
is made of the direct current period quantities of
both labour and material inputs of the new model
with that of the old.* If the actual price of the new
refrigerator coincides with the price equivalent
estimated using the convention, then it would be
assumed that no price change occurred even though
the actual values of the two contiguous price quota-
tions were not the same. Where such differences
exist they are quantity (quality). Because of the
difficulties of allocating overhead or fixed costs
to individual items of output these costs cannot be
incorporated in the comparison. It is thus quite
possible that these quality adjustments can lead to
error in the price indexes wherever the relationship
of direct labour and material costs fails to move

¥ This measurement is deduced by comparing costs
of the two inputs under the same price and technological
conditions,

with market prices.*® Direct quantity measures

(quantity multiplied by base year average unit
values), even those derived from using a complete
array of quantum data, would also run into difficulty
measuring this type of quality change because of
the fact that the new model would not have a base
vear unit value. In incorporating a new product or
changed product such as the changed refrigerator, a
base year unit value would have to be estimated or
the change ignored. Thus, no matter how careful a
statistician may be in handling this type of quality
problem, there is always a distinct possibility that
distortion will remain in the resultant quantity and/or
price indexes.

41. Quality change may also take the form of
extrinsic quality change. The extrinsic quality
change has its roots in society’s subjective attitude
by appealing to consumer tastes and can vary much
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