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FOREWORD

This report initiates a new series of produc-
tivity studies in individual industries undertaken
by the Dominion Bureau of Statistics in response
to demands from a wide variety of sources. Industry,
labour and government, as well as private re-
searchers and international organizations, have for
a long time recognized that productivity measures,
expressed as ratios between output and one or more
of the inputs used in its production, could provide
useful yardsticks of change in the overall effec-
tiveness of the productive process, whether for the
individual plant or industry, or for the economy as
a whole. As early as 1949, an interdepartmental
committee on productivity analysis began to review
the conceptual and measurement problems involved
and the available data sources in Canada, The
interest in questions of economic growth which
began to develop in the mid-fifties gave further em-
phasis to the need for an official programme of
productivity research and analysis, but it was not
until fairly recently, however, that resources be-
came available with which to pursue the original
initiative,

First priority was given to the development of
overall productivity measures, and in 1965 the
Dominion Bureau of Statistics released a set of
annual indexes of real output per unit of labour in-
put for the commercial nonagricultural economy and
its manufacturing and nonmanufacturing components.
In the same year, data for agriculture were also in-
cluded, thus extending the coverage of the series
to the commercial economy as a whole. The meas-
ures are being kept up-to-date, and it is planned to
provide progressively more analytical detail, so as
to isolate some of the broader influences contribut-
ing to overall productivity change.

The need for productivity measures relating to
individual industries is, however, hardly less com-
pelling, particularly in view of current emphasis on
the development of secondary industry. Productivity
changes for broad aggregates such as Manufacturing
undoubtedly conceal marked differences of perform-
ance among component industries, and it is the
objective of this series of studies tc make explicit
some of these divergences. It is hoped that indi-
vidual industry measures of productivity will pro-
vide standards of reference by which the perform-
anceofcomponent establishments can be evaluated.
Also, to the extent that international comparisons
between similar industries can be made, they should
shed light on the structural characteristics of Can-
adian industry and its international competitiveness.
Again, industry productivity measures make possible
more detailed forecasting of such related variables
as output, employment, prices and wage rates.

The early publications in this series must be
considered as pilot studies, which can be improved
with experience and the further development of
basic statistical data.In this connection, comments
from users will be particularly welcome, The initial
selectionof industries for productivity measurement

was made from Manufacturing with the following
criteria in mind: that the industries chosen be rela-
tively important to the economy as a whole, that
they represent a cross section of import-competing,
export and domestic industries, and that there exist
comparable measures for one or more major foreign
countries, In addition to the three industries pre-
sented in this report, work is now in progress on the
Iron and Steel Mills, Agricultural Implement, Sugar
Refineries, and Hosiery Mills industries. In the
future, itis planned to extend these studies to cover
major group aggregates such as Food and Beverage,
Tobacco Products, Paper and Allied Industries,
and eventually to individual nonmanufacturing in-
dustries.

The measures presented in this report relate
output to a single input only, labour time. This is
partly for reasons of the relative ease of measure-
ment and availability of labour data as compared
with those of capital inputs and because labour
cost is a major component of value added in produc-
tion. Nevertheless, labour productivity indexes, as
they are sometimes called, have a more fundamental
justification because of man’s dual role as producer
and consumer. Better utilization of the most basic
productive resource, which these indexes seek to
measure, is the only way by which our standard of
living can be improved. It must be emphasized, how-
ever, that changes in output per unit of labour input
cannot be attributed directly and solely to labour.
These measures reflect notonlychanges in the skills
and effortof the labour force, but alsothe contribution
of other productive resources with which it works, as
well as the effectiveness with whichall are combined
and organized for production,

On the output side, both gross and net meas-
ures of real output have been developed which, in
conjunction with the alternative concepts of labour
input used, make possible a choice of productivity
measures for other uses. The time period covered
does not, in this first instance, extend beyond
1961, but it is hoped that the studies can be up-
dated fairly soon and kept as current as the avail-
ability of basic data permits.

The industry studies programme was developed
by D. A. Worton, Chief of the Productivity Research
and Analysis Section of the Industry Division, under
the general direction of V. R, Berlinguette, Direc-
tor, who participated in the work of the interdepart-
mental committee previously referred to. This report
was prepared by the staff of the Industry Produc-
tivity Measures Unit under the supervision of M,
Lafontaine. The interest and co-operation of other
officials of the Bureau is also acknowledged, par-
ticularly that of G, J. Garston, Chief of the Indus-
trial Output Section, National Accounts and Balance
of Payments Division. Mention must also be made
of the contribution of various representatives of the
three industries concerned, whose advice was ex-
tremely valuable in the preparation of the report.

WALTER E. DUFFETT,

Dominion Statistician.



NOTE

The term ‘‘persons employed’, when used in
thisreport, covers paid workers plus working owners
and partners engaged in the production of output.
This is in contrast to the definition used in the
Bureau’s agegregate productivity reference paper
(Indexes of Output per Person Employed and per
Man-hour in Canada, Commercial Nonagricultural
Industries, 1947-63, DBS Catalogue No. 14-501),
where unpaid family wortkers ate also included. In
addition, the aggregate productivity measures relate
output to total employment only, whereas in this
report a distinction is made between production and
related workers and administrative and office em-
ployees.

The measures of output and input presented in
this report are variously referred to as being on

‘*old basis' or ‘‘new basis’’ (see Part IV, General
Technical Notes, page 115). The former measures
use the 1948 Standard Industrial Classification and
the activity concept, while the latter reflect the full
impact of the 1960 Standard Industrial Classification
and the new reporting procedures introduced in
1961. The important difference between the two sets
of data for the industries under study is that the
““old basis’’ measures of real output are calculated
with 1949 unit value weights, while those on the
new basis use 1961 unit values. Data on both bases
are shown in the tables of Section B for the Syn-
thetic Textile Mills, Breweries, and Pulp and Paper
Mills industries respectively. However, for analyt-
ical purposes, and for all charts, data assembled
on the old basis only are used.

SYMBOLS

The interpretation of the symbols used in the tables through-

out this publication is as follows:

.. figures not available,

... figures not appropriate or not applicable.

- nil or zero.
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PER UNIT OF LABOUR INPUT



SECTION A

TRENDS AND FLUCTUATIONS IN OUTPUT PER UNIT OF LABOUR INPUT

Introduction

The predominant impression conveved by the
results presented below for all establishments in
the Synthetic Textile Mills industry is one of con-
tinuous and rapid growth in the volume of output
during the greater part of the period 1947-61, ac-
companied by a fairly stable or even declining
volume of labour input, so that the various meas-
ures of output per unit of labour input show an even
more impressive record of growth. The overall in-
crease in the latter was considerably greater than
was achieved in Manufacturing as a whole.!

At the same time, the measures relating to
Synthetic Textile Mills in total conceal quite dif-
ferent patterns of growth in output per unit of labour
input and its components for those establishments
engaged in fibre production and fibre processing
respectively.? In the former case, the growth of out-
put was greater overall and less variable from year
to year, but achieved with a generally increasing
volume of labour input. On the other hand, growth in
the volume of output of the fibre processing estab-
lishments was both smaller and more variable than
for the industry as a whole, but accompanied by a
decline in the volume of labour input, Although
these differences with regard to labour input in the
two branches of the industry partially offset the
differences on the output side, the growth of output
per unit of labour input of the fibre producers was
considerably greater than that of the fibre proces-
SOIS.

In the area of intermational comparisons, the
overall increase in output per unit of labour input
for the Canadian fibre producers industry during the
period 1957-61 was greater than that for the com-
parable industrial grouping in the United States,
although part of the dissimilarity may be due to
conceptual and statistical differences.?

Overall Changes in Qutput per Unit of Labour Input,
1947- 61

Charts B3 and B4, which show real net output
pet production and related worker and per person
employed respectively for the Synthetic Textile
Mills industry, its component branches, and Manu-
facturing for the period 1947 to 1961, bring to the
fore the most significant differences in productivity

! Dominion Bureau of Statistics, Dailg Bulletin,
June 7, 1966, Ottawa, Queen's Printer (DBS Catalogue
No. 11-001).

2 See Section C, page 39, for a detailed definition
of the two components.

3 No figures comesponding to those presented here
‘or fibre processors are available for the United States.
Real gross output was calculated using 1949 unit value
weights for Canada and 1958 unit man-hour weights for
the United States. See page 18,

change between the various levels of aggregation.
Generally speaking, differences between net and
gross measures of output and between measures of
employment and man-hours are not large, and the
generalizations made here on the basis of the par-
ticular series depicted in Charts B3 and B4 are
much the same as those which would have emerged
from series based on alternative combinations of
output and input data.

Overall increases in real net output per produc-
tion worker between 1947 and 1961, shown in Chart
B3, were 220.4%, 287.6%, 132.3% and 71.4% for all
establishments, fibre producers, fibre processors
and Manufacturing respectively. The corresponding
growth rates, calculated by the least squares of
logarithm method, were 8.7%, 8.7%, 6.0% and 4.0%
per annum, While the linear trend appears in vary-
ing degrees to be a good fit to the data for all es-
tablishments, fibre processors, and Manufacturing,
such is not the case for the data of the fibre pro-
ducers, largely as a result of occurrences between
1852 and 1956. A similar pattern is reflected in the
figuresofreal net dutput per person empioyed shown
in Chart B4 where the overall increases for the
fifteen-year period were 175.9%, 227.8%, 101.9%,
55.5%, again for all establishments, fibte producets,
fibre processors and Manufacturing trespectively,
with corresponding growth rates of 7.3%,7.4%, 4.8%
and 3.3%. Again, the qualification with respect to
fibre producers appears to be necessary.

Year-to-year Changes in Output per Unit of Labour
Input

Charts B5 to B12 permit the analysis of year-
to-year changes in a number of alternative measutes
of real output per unit of labour input for the Syn-
thetic Textile Mills industry and its two main
branches based on the available measures of labour
input. In general, as may be seen from Chart B 2,
year-to-year changes in persons employed and pro-
duction and related workers are not significantly
different in any of the three groupings under dis-
cussion. Again, for the industry as a whole, the
movements of the two man-hour based indexes are
very similar to those of the cotresponding employ-
ment based indexes, as may be seen from a com-
parison of Charts B11l and B12 with B5 and BS§.
Consequently, the main points of this section can
be established from an examination of three charts
only, B8, B9 and B10.

Chart B8, which shows real net output per
person employed and its components for the Syn-
thetic Textile Mills industry, brings out very clearly
the relatively constant nature of year-to-year chan-
ges in the productivity measure at this level and
the resultant good fit of the trend line. Between
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1951 and 1954, decreases in the output measure
were accompanied by relatively larger decreases in
employment so that real net output per person em-
ployed still continued to increase,

Quite a different picture emerges from Chart
B9, which demonstrates the value of separate data
for the fibre producing establishments. With the
single exception of 1953 -54, year-to-year changes
in the real net output of the latter were positive.
However, the growth of output per person employed
was interrupted during the years 1952 to 1956. Ex-
amination of the employment series seems to sug-
gest two distinct phases of relatively stable em-
ployment with a sharp increase taking place in the
latter part of the 1952-56 period. Since it was in
these years that several important establishments
entered the industry, it may not be inappropriate to
regard the middle nineteen-fifties as a transitional
period during which the present structure of the
fibre producing branch of the industry, importantly
influenced by the true synthetics, began to emerge.

As shown in Chart B10, the fibre processing
branch of the industry also experienced a period,
from 1951 to 1954, during which the growth of real
net output per person employed was interrupted.

However, the period does not appear to have itie
same significance as that just discussed in Chart
Bg. It is not only shorter, but also by no means
unique, output per person employed also haviug
either decreased, or failed noticeably to increase,
in 1947-48, 1949-50 and 1956-57. The general
impression of year-to-year changes during the entire
period from 1947 to 1961 remains one of reasonably
close correspondence to the straight line loga-
rithmic trend. Furthermore, the movements of output
per person employed between 1951 and 1854 in the
fibre prccessing branch of the industry also differ
from those between 1952 and 1956 in the fibre prod-
ucing branch as far as the movements of their under-
lying components are concemed. In the former case,
the period of unchanged productivity coincides with
the sharp and roughly matching decreases in output
and input, while in the latter case output and input
were generally increasing.

A direct comparison of the year-to-year changes
in real net output per person employed in the in-
dustry and its two component branches, shown in
Chart B4 and expressed in Table A1 below in per-
centage terms, brings to light certain apparent in-
consistencies between the three sets of data.

TABLE A1, Percentage Year-to-year Changes in Real Net Output per Person Employed,
Synthetic Textile Mills, Canada, 1948 -61

Percentage change from preceding year
Year
All Fibre Fibre
establishments producers processors
per cent
+2125 2 + 19,6 - 4,7
= 115Q + 148 + 15,6
+ L1883 312058 & (I
+10; 8 4 L1130 T T
+ 4805 + 23.4 == ef]
1 W £ 1240 T 148
Sl = b - 4,2
A 118 810,18 + 18.0
+ (08 - 6.8 dal 14 3]
1957 + o9l + 10,8 = | 5ab
IR b R L et (T 2l .. i iohsnosavsesssssasenossgraleson b ossohSsssessiss onasesen + 8.0 218 + 8,6
1959 . + IBL5 + 130 + 9.0
ST * g R B RIS i N OO RV SRR e + 980 + 15.9 + 3.4
HOBN RS B el b I e dthneeraaes s ens oo e eoss 5654 o 86 + 14,4
Source: S&& Secliom B, Tabls 3], B wed B, pages 30 and 33,

It might at first sight bethought that anvchange
in real net output per person employed from one
vear to the next for the industry as a whole should
in some way fall between the changes originating

in the component branches of the industry, i.e., if
both the latter were positive, then the former would
also be positive with a numerical value between
those of the latter, and so on. This would imply,
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however, that the index of real net output per per-
azn employed for the industry as a whole is an
sverage of the component indexes. Actually, the
formula used to measure output per person employed
ai the industry level is a simple ratio of aggregates,

& S
%q, Sl 'Zgq 3
= = <
qu Elo 2(10 ‘.Ii
where ¢ and / are volume measures of output and in-
put respectively at the component branch level, and
the subscripts © and i indicate the base-vear and
given-year value of the terms. Alternatively, and per-
haps more appropriately, it could be said that the
component measures are derived from a disaggrega-

tion of % ‘o, with the terms defined at the industry

level, % ‘i

Such being the case, the apparent inconsist-
encies of Table A1l can be accounted for in terms
of the absolute levels of the output and input com-
ponents of the three productivity measures. A num-
erical illustration, using the actual data for the
change between 1953 and 1954 already referred to,
will make this clearer.

Between 1953 and 1954, real net output de-
creased by a greater percentage than did employment
in both the fibre producing and the fibre processing
branches of the industry, thus resulting in a de-
crease of real net output per person employed in
both cases. The sum of the two output figures, how-
ever, decreased by less than did the sum of the two
employment figures so that, in consequence, real
net output per person employed for the industry as
a whole increased.

TABLE A 2. Real Net Output per Person Employed and Components, Synthetic Textile Mills,
1953 and 1954

Item 1953 1954 Pecrrxc::égge
thousands of dollars %o
Real net output:
fibae producERs.............. R e i e L 49, 106 47, 560 =h g 1
Fibre processors.... 51,1761 41, 305 - 20,2
MOMAIN: ...l ..oon o et B sl LR 100, 867 88,865 gl
Employment: number
DT PIARMICRIS ... ... .. s55ccecoss Sohheen s et ab e o5 asss <Tsiss oo nihevscsages sigvareen oz 3,743 3,679 = e
Fibre processors.... 11, 980 9,983 = 6
Tovals M. B N L T 13,723 13,662 - 13.1
Real net output per person employed: dollars
FihEe DIOAUCEES....... 0. e veenreneramenrmes e Bt Bt o esranassotossassse siars anessnatsassosss 13,119 12,927 =iWl25
Fibre processors.... ! 4, 321 4,138 i )
B L 1. O At SRR RS, e B SRR 6, 415 6, 505 + 1.4

Growth of Real Output, 1947- 61

As may be seen from Chart B1, the growth pat-
terns of real output in the Synthetic Textile Mills
industry and its component branches during the
period 1947-61 were markedly different. For the
industry as a whole, gross and net measures in-
creased by 217.7% and 199.4% over the entire
period, the average rates of growth being 7.1% and
6.6% per annum respectively. For the fibre produc-
ing establishments, the increases of the two meas-
ures were again very similar but, at 388.7% and
395.2%, substantially greater than for the industry
as a whole, the annual growth rates being 11.4% for
the gross and 11.2% for the net measure. In the case
of the fibre processing establishments, however,
the increases in gross and net output were not only
wuch lower but, at 131.2% and 94.7% or, in terms of
thair average annual rates, 3.7% and 2.5% respec-
tiwely, also exhibited a marked disparity.

For the industry as a whole, year-to-year chan-
ges in both net and gross output were positive from
1947 to 1951 and from 1954 on. With the minor ex-
ception of the net measure between 1953 and 1954,

changes in both the net and gross output of the
fibre producing establishments were positive in all
years. Thus the period of irregular change in the
output of the industry as a whole between 1951 and
1954 derives mostly from the successive decreases
in the output of fibre processing establishments.
On the other hand, the decreases of output in the
latter branch of the industry between 1956 and 1957
were apparently more than offset in the total indus-
try measures by the better performance of the fibre
producers.

It may be noted that real domestic product in
Manufacturing also declined between 1953 and 1954,
and between 1956 and 1958.* It is therefore evident
that the growth of real output in the fibre producing
establishments was virtually immune to the factors
at work in the wider context.

4 Dominion Bureau of Statistics, Annual Supplement
to the Monthly Index of Industrial froduction, May 1966,
Ottawa, Queen's Printer, page 9 (DBS Catalogue No.
61-005).
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As already noted, the differences between the
gross and net measures of real output are not of
major significance for the Synthetic Textile Mills
industry as a whole, nor for the fibre producing es-
tablishments. The faster growth of net output in the
latter between 1950 and 1952 can probably be iden-
tified with the changeover which took place at this
time from imported to domestically produced nylon
intermediaries. Again, the occasions such as 1953-
54 and 1955- 56, when the growth of net output lag-
ged behind that of gross output, can at least partial-
ly be identified with the opening of new establish-
ments when the ratio of materials used to production
would be temporarily higher than normal. Since the
fibre processing establishments comprise a larger
and more heterogeneous group than the fibre produc-
ing establishments and since the methods used in
splitting the output data for the industry as a whole
derive the fibre processing measures as residuals,®
it is difficult to account unambiguously for the
divergence bhetween the growth rates of the gross
and net output of fibre processors which took place
between 1955 and 1960, It is possible, however,
that this may be accounted for by a shift in the com-
position of output towards products requiring rela-
tively less processing.

Changes in Labour Input, 1947-61

Chart B2 shows that the trends of employment
for the industry as a whole again reflect two widely
differing patterns of change in its component bran-
ches.® In the fibre producing establishments, the
employment of production and related workers and
of all persons employved increased between 1947
and 1961 at average annual rates of 2.3% and 3.5%
respectively. In the fibre processing establishments,
on the other hand, the trend of employment was
downwards, with the production and related workers
series decreasing at the rate of 3.4% per annum and
that of all persons employed at 2.2% per annum,

The most noteworthy of the year-to-year chan-
ges shown on Chart B2 appears to be the sharp
reduction in the employment of production and
related workers in fibre processing establishments
which was sustained from 1951 through 1954 and
which coincided with the decrease in output noted
on Chart B1,

New Capital and Repair Expenditures, 1947- 61

The contribution of capital inputs to produc-
tivity change isan extremely important one, although
there is very little theoretical agreement as to how
it can be quantified. A basic requirement for even
the most rudimentary statistical analysis is a set
of real capital stock and flow estimates which, for
the purposes of this report, would have to be avail-
able by three-digit industry within Manufacturing.

* See Part V, Industry Technical Notes, page 123.

¢ For this purpose, attention is concentrated solely
on changes in the number of persons employed, since no
separate man-hours data have been compiled for the fibre
producing and fibre processing establishments.

Such data are not at present available,” but it sec:as
worthwhile to investigate whether some of the iu=
sights which they might have revealed can be founii
in data relating to new capital and repair expendi=
tures.®

Flor this particular purpose, Chart A1 which
compares indexes of new capital and repair expend-
itures with real net output per person employed
between 1947 and 1961, suffers from the fact that
the former are expressed in current dollars and are
therefore not strictly consistent with the latter
series, There are at the present time no published
deflators by means of which these expenditures
could be expressed in real terms, but this deficien-
cy is not crucial, since it is probably sufficient to
determine the direction rather than the precise
magnitude of year-to-year changes.

There appears from the data of Chart A1 to be
no obvious relationship, either current or lagged,
between the movements of the two series, As may
be seen more clearly from Chart B8, the trend under-
lying the increases of real net output per person
employed is one of more or less steady growth,
whereas the movements of the capital and repair
expenditures series are generallyirregular, although
the level of the series between 1951 and 1957 was
higher than in the initial and later years.

It is probably over-optimistic to expect any
direct statistical evidence of the influence of new
capital and repair expenditures on productivity in
the Synthetic Textile Mills or any other industry. In
the first place, the magnitude of such an influence
during any particular period will depend on the size
of new capital and repair expenditures relative to
the pre-existing capital stock, and this may be
small hy comparison with other factors currently at
work, such as the level of capacity utilization, for
example. This latter point is probably quite impor-
tant for the Synthetic Textile Mills industry., Refer-
ence has already been made to the large additions
to productive capacity during the early and mid-
nineteen fifties, particularly in the fibre producing
branch of the industry. If this additional productive
capacity had been fully put to use as it became
available, some immediate and noticeable effect on
productivity might have resulted. In fact, it appears
that it was brought into use only gradually, since
important increases in outputwere achieved hetween
1957and 1961 with no major additions to productive
capacity.® Under the circumstances, the effects on
productivity are bound to be so gradual and delayed
as to elude any easy statistical identification.

7 A programme of data development in this area at
the Dominion Bureau of Statistics is well advanced, and
a reference puaperpresenting estimates for the manufactur-
ing industries (2-digit, or major grouplevel) was recently
released. See: Dominion Bureau of Statistics, Fixed
Capital Flows and Stocks, Manufacturing, Canaia,
1926- 1960, Ottawa, Queen’s Printer, Occasional (DBS
Catalogue No. 13-523)— Statistical Supplement to DES
Report, Methodniogy (DBS Catalogue No. 13-522).

¥ See Section C, page 48,

° Tariff Board, Silk and Man-made Fibres, anz
Products, Reference No. 125. Ottawa, Queen’s Printer,
1959, page 91.




CHART 4

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED AND NEW CAPITAL AND REPAIR EXPENDITURES,

SYNTHETIC TEXTILE MILLS,CANADA,I947-61
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Comparisons with United States Data

As previously noted, the official U.S. produc-
tivity measures for Synthetic Fibers have approx-
imately the same industrial coverage as those for
the fibre producing branch of the Synthetic Textile
Mills industry in Capada. However, there are differ-
ences in concept and compilation between the two
sets of measures which, while not invalidating the
comparison, should certainly be kept in mind when
interpreting the results described below. The Can-
adian index of real gross output is derived by
weighting the whole range of Census output with
1949 unit values, whereas the U.S. output index is
constructed by applying 1958 unit man-hour weights
to a more limited range of representative products.
On the labour input side, no difficulties arise with
respect to the comparability of Canadian and U.S.
data on production workers which are derived in
both cases from establishment surveys similar in
scope and coverage. Because of the more compre-
hensive definition of administrative and office em-
ployees in the United States,'® comparisons are
restricted to ratios of real gross output per produc-
tion and related worker and their components.

The period of comparison is a limited one,
1957 to 1961. United States data are available for
earlier years and could in fact be considered con-
ceptually and statistically closer to the Canadian
data, since they are also based on unit value out-
put weights of a roughly comparable time period.

However, in view of the fact that they are regardad
by the BLS as officially superseded by the mors
recently developed measures, it seems preferable iz
make the comparison in terms of the latter and foi
the shorter time period which these data made net-
essary.

Chart B13 shows that increases in the overall
growth of real gross output per production and re-
lated worker for fibre producers in Canada and in
the United States amounted to 50.4% and 15.9%
respectively. The corresponding average rates of
growth, again calculated by the least squares of
logarithm method, were 11.2% and 3.5%. As the
foregoing comments imply, the major part of the dif-
ference in these growth rates is due to the faster
increase in Canpadian output and to differences in
the weighting of real gross output. In fact, the
results in Table Bl suggest that the Canadian
index would not have increased as fast if 1961 unit
value weights had been used.

A more detailed analysis of the relative move-
ments of the productivily indexes must be based on
those of the underlying components. Indexes of real
gross output per production and related worker, real
gross output, and production and related workers in
the fibre producing branch of the Synthetic Textile
Mills industry are presented together with the cor-
responding data for the U.S. Man-made Fibers indus-
try in Table A3 and Chart B 14.

TABLE A 3. Indexes of Real Gross Output per Production and Related Worker, Real Gross Output,
and Production and Related Workers, Fibre Producers, Canada and United States, 1957 -61

(1959 = 100)
Canada United States
v Real gross Real gross

£ay output per Real Production | output per Real Production
production Eross and related | production Eross and related

and related output workers and related output workers

worker worker

EIS T | 5 e N L A ilk 11 80.1 98.8 390.0 91.7 102.0
1958 it era s s arreara e staan 91.0 80.7 88.7 90.8 83.7 92.2
1959 100.0 100.0 100.0 100.0 100.0 100.0
1960 ... ) 116.0 1185k 97.4 95.5 94.1 98.5
119611 ... W K . 122.0 116.5 95.4 104. 3 99.0 94,9
1961 as % of 1957 ...cccoviineiinmnveisnnnns 150. 4 145.4 96. 6 115.9 108.0 93.0
Annual trend rate of change (%) .......... a0 11592 1L 45 + 0,2 IS <] - 0.8

Source: For Canadiandata, see Table B5, page 22. For United States data, see: United States Department of Labor,
Bureau of Labor Statistics, Indexes of Output per Man-hcur, Man-made Fibers Industry, 1957 -63, October 1965, page 11.

8.0% for Canada and the United States respectively,
gross output which increased consistently and representing annual rates of growth of 11.5% and
steadily between 1957 and 1961, the corresponding 2.7%. On the employment side, the two indexzs
U.S. index moved somewhat irregularly. For the followed similar patterns with overall decreases !
period 1957-61, overall increases were 45.4% and 3.4% for Canada and 7.0% for the U.S, Although th«
o i el average annual rate of change for the Canadian
index was positive at +0.2%, this is really littig
different from the U.S. rate of -0.8% in view of the
degrees of fluctuation over such a short period and
the method of calculation used.

By contrast with the Canadian index of real

10 See: Data for Measurement of Industrial Produc-
tivity in the United States by Leon Greenberg, U.S.
Department of Labor, Bureau of Labor Statistics,
Washington, D.C., March 1964.
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TABLE B 1. Indexes of Real Output per Unit of Labour Input, Synthetic Textile Mills, Canada, 1947-61

(1949 =100) .
Real zross output per Real net output per
i b | il
1tem and year o Man=hour Man-hour Man-hour | Man-hour
Produc- | Man-hour | “noigor worked Produc- | Man-hour | “poiqior | “worked
Person tion paid of roduce %1 ohod Person Wch paid of el
employed | yorker persons | Py duction | emPloved | yonie, | persons | PRicS 4 g Kion
2 employed n : e employed 10l uction
workers workers workers | workers
Old basis:
88.2 83.5 85.9 81.3 34 88.2 83.5 85.9 81.3 3
92.7 89.0 91,7 87.3 b B 90. 1 86.5 89. 1 84,8 5
100.0 100.0 | 100. 0 100. 0 b 100.0 100. 0 100. 0 100, ¢
109, 1 | 112.9 111.2 LT .18 108.3 1121 110. 4 1129
120.8 | 124. 4 l 124. 6 1267 il 125.4 129.2 129. 4 131.6 .
|
1052 B, e, 128.8 138.3 { 133.8 141.4 ot } 136.0 146. 0 141, 3 149, 2 =
1958 ... 185. 3" 144.1 | 139.7 146.3 =i 141.6 150.9 146. 2 153. 1 5
lOSE. ... 142.0 | 160.6 | 146. 9 161.9 o 143.5 162. 3 148. 4 163.6 4
1955 160. 4 ‘ 180.2 | 166. 2 182.7 2 159. 6 179. 4 165. 4 181. 8 5
55 e R S O 162. 3 | 183.3 i 172. 8 190. ¢4 190. ¢4 160, 1 180.9 170. 5 187.9 187.9
1957 173.4 198.4 183.1 201.9 202. 7, § 168.3 192.8 1T, 196.0 196.8
1958, L B L )L el 188. 9 214.7 204.9 229.3 230.6 181.7 206. 5 197.1 220.5 221.8
QOSQAN T UK ST, 218.8 250. 9 229.9 25749 258.9 209.8 240.5 220. 4 247, 2 248.1
1960 239. 4 267.3 ‘ 253.3 279.9 281. 4 228.7 255. ¢ 242.0 267.5 268.9
T S R S 258, 2 283.9 269. 9 293. 8 298. 1 243.3 267.5 254, 2 276.8 280.8
1961 as % of 1947 ... 292,17 340.0 314. 2 361. 4 275.9 320.4 295.9 340.5
Annual trend rate of change (%)........ + 7.8 *_Gud) + 8.4 + 9.6 + 7.3 + 8.7 + 7.9 + 9.1 4
New basis:
218.8 250.9 229.9 257.9 258.9 209.8 240. 5 220. 4 247, 2 248.1
232.0 261, 4 246. 4 23l 275. 1 220.1 248.0 233.8 259.8 261.0
1961 247.7 274.6 261.3 286. 2 290.0 224.1 249.1 237.0 259.6 263.0
TABLE B 2. Indexes of Real Output and [.abour Input, Synthetic Textile Mills, Canada, 1947 -61
(1949 = 100)
Real output Persons employed Production workers
Item and year (L i W i
Gross Net Number M'”;:ﬁ,ms Number Mag;dt_murs Mﬁg;ﬂgg’s
Old basls:
1947 7.2 1.2 87.5 89.9 92.4 94. 9 -
1948 .. B8.7 86.2 95,7 96. 7 99.7 101. 6 o
1949 ., 100.0 100. 0 100. 0 100. 0 100, 0 100.0 -
TODMF R .. T T 116. 4 115. 6 106. 7 104.7 | 103°% 102. 4 5
TO......... ., oo 129.1 134.1 106.9 103. 6 103.8 101. 9 o
LSRR . T T e 120.3 127.0 93.4 89.9 ‘ 87.0 85. 1
TR . s irecsarenan TS, 126.4 132.3 93.4 90, 5 87.7 86. 4 ac
1954 115.3 116.5 81.2 8.5 =8 .2 .
1955 146.9 146, 2 91.6 88.4 BIL'S 80. 4 =
SR L. e e an 151 4 149. 4 93.3 87.6 82.6 79.5 79.5
157. 1 152. 5 90.6 85.8 79.2 7.8 7.5
162. 1 155. 9 85. 8 795 75.5 70. 7 083
195. 2 187. 1 89.2 84.9 7.8 T2 75.4
213.3 203.8 86.1 84.2 79.8 76. 2 158
1961 245.3 231.1 95,0 90.9 86. 4 83.5 82.3
196125 % Of 1947 ... ....ocovirccrirns 317.7 209. 4 108.8 101.1 93.5 88.0 o
Annual trend rate of change (%)........ + 7.1 + 6.6 ~ 0.6 - 182 - 1.9 - 2.3
New basis:
T L 8 T N, F 195. 2 187.1 89, 2 84,9 7.8 75.7 To.4
LTI i A, < NRRTOE (08 21002 199, 4 90. 6 89:3 80.4 76. 8 6.4
196R = f . NG 237.8 215,17 98.0 91.0 86.6 83.1 £4. 4
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TABLE B 3. Selected Statistics of Manufacturing Activities, Synthetic Textile Mills, Canada, 1947 -61

! | !
. | Cost at factory Salaries and Book
{ Cost at factory Value added | wages, persons
Estab- Value of . of fuel and Value 3 value of
emiaid vegy | lishments shipments? | ot '":;:gals electriclty added p:[;gg;g; e':giogsgt' grs inventories,
] | used value added year end
; No. - $7000 $ % $7000
Old basis: ‘
1947 ... - 40 84, 870 ! 32,660 2,401 49, 809 3,382 48.8
1948 .. ) 45 107, 142 41,178 3,013 62,951 3,911 48.8
1949 .. 48 124,125 | 45,218 3,329 75,578 4,491 47.8
1950 ... 47 147,048 | 55,519 3,766 87,763 4,888 45.7
1851 46 166, 550 ' 66,041 4,032 96,477 5,361 46.3
1952 48 157,629 | 63,780 3,844 90, 005 5,724 47.5 o,
47 146,418 63,938 3,B95 78,585 4,998 55.9 -
46 132,403 | 57,081 3,538 69,985 5,123 58.1 33, 845
48 159, 234 l 69,896 4,428 86, 031 5,584 54.5 35,847
47 161,161 76,493 4,875 79,629 5,074 81T 38,293
44 163,810 79.136 5,081 85,274 5,591 59.8 44,033
48 177,214 81,967 4,912 87,012 6,027 56.17 39,873
48 207,061 | 96,429 5.108 107,446 7,161 49.9 42,869
!
47 205,452 98,327 | 5,056 104,877 ¥, lig 50.1 42,986¢
51 218,429 101,624 4,881 113,483 7,575 48.6 46,2914
57 251, 360 121,993 5,058 122,496 7,710 48.8 46,527

! Figures up to and including 185
? gecause of insufficient inventory

“value

% some of the figures in this table have been adjuste
slightly from the corresponding figures in Section C which are consisten
Ottawa, Queen‘s Printer, Annual (DBS Catalogue No. 31-201). Such differen

<’Figures do not completely reflect changes due to the 1960 Standard Industrial Ciassification and the N

added".

2 represent gross value of products.
data in 1953, this figure has been calculated from value of factory shipments and therefore only approxlmates the true

ew Establishment Concept.

d to conform to the 1962 revision of 1961 data on manufacturing actlvities, They may, therefore, dlffer
t with those of the “'General Revietw of the Manufacturing Industries of Canada, 1961’",
ces do not invalidate the inter-industry comparisons made in Section C.

TABLE B 4. Selected Labour Statistics of Manufacturing Activities, Synthetic Textile Mills , Canada, 1947 -61

1
. ! Adminlstrative and office
Persons empioyed l Production and related workers ‘ employees
| , [ Man-hours?
As per Naot Average Average
Item and year Per U gt P 4 worked | Average| ‘i 198¢ |Average | 3 7T aE€
Number | €Stab- | E&ID~ | yoyre | Number | persons | E8IT” but paid | hourly |y 5urs™ | Number | RO | Thoy
lish- | ings S| ings Worked | @8 per | earn- T “eamn- IS
o paid em- Paid orke SELIeE ings? |Pald per ingss |Pald per
$ ployed g g week? | Ines” | “week?
| | hours
1y | Il L et .l Pl p
[ No $7000 | ‘000 % $°000 000 % $ No. | s No
Old basis:
14,728 368 24,284 (35,385 |13,101 89.0 |19,565 |31,056 0.63 44,5 | 1,627 1912 41,2
16, 097 358 {30,739 (38,081 |14,134 87.8 [24,931 [33,6241 0.75 44.5 | 1,963 %23 41.3
16,828 351 (36,122 (39,369 |14,178 | 84.3 |27,818 132,727 0.85 44,0 | 2,650 1. 25 41.2
17, 955 382 140,112 (41,208 14,622 | 81.4 |29,488 [33,510 .88 4552 | 3283 1.43 40.6
17,997 391 (44,694 (40,782 |14,719 | 81.8 (33,001 |33,334 0.99 43.9 | 3,278 1,62 39.9
15,723 328 (42,709 (35,403 (12,335 l 78.5 29,809 27,859 1,07 44.2 | 3,388 1.74 39.9
15,723 335 (43,939 (35,615 [12,437 79.1 |31,116 [28,288 1= 10 44,2 | 3,286 aeis 40.3
13,662 297 40,628 |30,899 | 10,184 74.5 26,791 [23,296 0 1.8 43.9 | 3,478 es 39.8
15,408 321 (46,927 |34,800 111,562 75.0 [31,037 (26,302 A 1.18 44.5 | 3.846 1.90 39.9
15,694 334 (49,116 (34,491 11,718 74,7 32,005 {26,020 24,849 4,5 1.23 42.7 | 3,976 2.06 39.6
155251 347 151,034 (33,793 11,225 73.6 33,292 |25,463 (24,235 4.8 1.31 43.6 | 4,026 2.15 39.4
14,436 301 [49,357 [31,129 [10,710 74.2 [31,195 (23,128 (21,986 4.9 1.35 L5 3,126 2482 38.9
15, 004 313 {53,642 |33,442 [11,037 73.6 |33,843 [24,758 (23,569 4.8 1.3 43.1 | 3,967 2.28 39.1
|
New basis:*
1959 .. 14,748 314 |52,520 |32,982 | 10,984 74.5 133,473 (24,628 (23,439 4.8 1.36 43.1 | 3,764 2.28 39.1
14, 981 294 |55,099 [33,108 | 11,348 75.7 (35,975 [25,004 (23,748 5.0 1, 44 42.4 | 3,833 2.36 38.6
15, 887 279 |59,572 (35,315 | 12,214 76,9 (39,957 (27,059 |25,476 5.9 1.48 42,6 | 3,873%| 2.39 38.5
| |
! The series were constructed using man-hours estimated by payroll deflation for the period 1947-55 and reported man-hours from 1956 on.
2 Prom 1947 to 1955 inclusive the figures originate from the publication Review of Man-hours and Hourly Earnings, Oltawa, Queen's Printer, Annual (DBS

~atalosue No. T2-202); from 1956 on they are calculated from reported data in the Census of Manufactures.

<[ata on the old basis were obtained from the publication Earnings and Hours of Work in Manufacturing,

{@n. T3-304); and were estimated on the new basis by adjustment of ol basis data,
* sge Tabie B3, footnote 3, above.

page 112),

* In 1961, the reported figures of administrative an
(e f=w Sstablishment Concept, they are actually appiicable to total acti
unimposisut and the comparability of 1961 data with those of previous year

Note: The terms '‘production and related worker
muhly synonymous with ““wage-eamer’’ and ‘'salaried employee

Ottawa, Queen's Printer, Annual (DBS Catalogue

d office employees have been assigned In total to manufacturing activities although, In accordance with
vities. In this particular industry, however, nonmanufacturing activities are relatively
3 is therefore not significantly affected.

** and "*administrative and office employee” as defined in the Census of Manufactures can be considered
* respectively as used in the Employment Surveys. (See Part IV, General Technical Notes,
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TABLE B 5. Indexes of Real Output per Unit of L. abour Input, Real Qutput, and Labour knput,
Fibre Producers — Synthetic Textile Mills, Canada, Old Basis, 1947-61

{1949 = 100)
Real gross output per Real net output per Real output ’ Employment
— — e .. e — —
Year
Person Production Person Production Gibes Net Persons Production
employed worker employed worker \ employed workers
_ S e o W sl 0 il BE ol ~PRGT o A.
81.9 s 82.1 1.5 74.3 4.5 | 90.7 96. 1
95.1 94.0 98.2 97.0 87.9 90.7 [ 92.4 | 93.5
100.0 100.0 100, 0 100.0 100. 0 100.0 100.0 | 100.0
120, 7 127.3 120.3 12/ 0 133.2 132.8 ‘ 110. 4 104. 6
131. 4 140. 1 134.1 142. 9 148. 8 151, 8 113.2 | 106. 2
153.5 170.3 165. 5 183. 6 150.9 162.7 98.3 88.6
158. 3 175.0 170, 0 188.0 165.7 178.0 104.7 94.7
164.8 185. 6 167. 5 188. 6 169. 6 172.4 102.9 91.4
162.1 184.0 166. 1 188.5 207.2 212.3 127. 8 112. 6
- 160. 1 183. 2 154. 8 1771 223.3 21559 139.5 121.9
175.4 196.4 LaEh 192.1 249.6 244. 1 142.3 1271
193. 4 220, 5 189.1 215, 6 251. 6 246.0 130.1 114. 1
210.0 242.3 213.9 246.9 311.8 317.7 148.5 128.7
248.1 281.1 247.9 280, 9 352:5 352.2 14281 125. 4
264.8 295.17 269, 1 300. 4 36301 368.9 131 122.8
|
LO6NUS TIOMNI 04T ... k. L. ... B 323.3 | 382.5 327. 4 387.6 488. 7 495. 2 15152 127.38
Annual trend rate of change (%) .............. * 7.6 + 8.9 + 7.4 + 8.7 +11.4 +11.2 * 335 L= I
TABRLE B 6. Indexes of Real Qutput per Unit of Labour Input, Real Output, and Labour Input,
Fibre Processors — Synthetic Textile Mills. Canada, Old Basis, 1947- 61
(1949 = 100)
I T
‘ Real gross output per Real net output per Real output Employment
Year
Person Production Person Production Gross Net Persons Production
employed worker employed worker | employed workers
87.5 83.0 90. 8 86. 1 75.9 78.7 86.7 | 91.4
921.1 86.7 86.5 82.3 87.9 8345 96.5 | 101. 4
100.0 100.0 100.0 100.0 100.0 100. 0 100.0 100.0
! 103. 7 106. 7 100. 2 103. 1 108.6 105.9 105, 7 102.7
| 114.5 116.9 117.9 120.3 120.6 124.2 105. 3 ‘ 103.2
114.8 122.1 115.9 123. 2 105.7 106, 7 92.1 86.6
| LLTas 123.6 117.7 123.9 106. 2 106, 4 90.4 | 85. 9
‘ 1198 130.9 112.7 12 TS 87.2 84.9 | gas3 66.6
136. 4 152..9 133.0 148. 6 1LIGE 108.8 81.8 73.2
136.5 155, 2 138.5 15582 154 . 9 111. 9 80.8 |
142. 0 164. 3 130.9 151. 4 108.9 100. 4 i 76. 7 66.3
i 153. 4 17346 142.1 160, 9 113 2 104.9 | 73.8 | 65.2
| 181.8 207.3 154, 9 176.6 133, 1 113. 4 362 64. 2
{ 186.8 206.7 160. 2 177, 2 139.7 119.8 | 74.8 67.%
209.9 229. 1 183.3 200.0 175. 5 153.2 ! 83.6 6.1
|
L6 &8 "L 1947 mam... A......... B LN 239.9 276.0 201.9 232.3 231.2 194.7 96.4 8.4
Annual trend rate of change (%) ............. + 5.9 L + 4.8 + 6.0 * 3 +92.5 S 8.2 | - 3.4




CHART B!
INDEXES OF REAL GROSS AND NET OUTPUT, SYNTHETIC TEXTILE MILLS:
ALL ESTABLISHMENTS, FIBRE PRODUCERS AND FIBRE PROCESSORS, CANADA,I947-6I
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CHART B2.

INDEXES OF PRODUCTION AND RELATED WORKERS AND PERSONS EMPLOYED,SYNTHETIC TEXTILE MILLS:
ALL ESTABLISHMENTS, FIBRE PRODUCERS AND FIBRE PROCESSORS, CANADA,I1947-6l
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CHART B3

INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER,SYNTHETIC TEXTILE MILLS:
ALL ESTABLISHMENTS, FIBRE PRODUCERS, FIBRE PROCESSORS,AND MANUFACTURING,CANADA,I1947-6
(1949=100)

RATIO SCALE RATIO SCALE
450 — B E— — —1 450
= | =
400 = — -4 — - — 400
— |
350 |— i | —— : - — 350
= ! ,‘ p—

300 — 1 ——— 300
250 | i o 250
— i —

E _\ =
i ! FiBRE PRODUCERS AECIESYAB COHMENTS | =
200 =i - 200
T I | . T T (- e |
TNe) | EE NS O D G 0 WA e R Tl S T T ey Y 3 e e o _lis0
—_— - "“—‘— ‘ —

e i )

vr~ MANR_J»FACTURING
‘}——- —
100 \ 100
o | | al
J
50 L 50

1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 K2 5i7: 1958 1959 1960 1961




CHART B4

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED, SYNTHETIC TEXTILE MILLS. ALL ESTABLISHMENTS,
FIBRE PRODUCERS, FIBRE PROCESSORS, AND MANUFACTURING, CANADA, 1947-6l

(1949=100)
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INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER AND COMPONENTS,
SYNTHETIC TEXTILE MILLS, CANADA, 947 -6l

(1949=100)
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CHART 86,

INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER AND COMPONENTS,
FIBRE PRODUCERS-SYNTHETIC TEXTILE MILLS, CANADA, 19476l
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CHART 87
INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER AND COMPONENTS,
FIBRE PROCESSORS—-SYNTHETIC TEXTILE MILLS, CANADA, 1947-6I
(1949=100)
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CHART B8

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED AND COMPONENTS,
SYNTHETIC TEXTILE MILLS, CANADA, 1947 -6l
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CSAAT BS.
INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED AND COMPONENTS,
FIBRE PRODUCERS-SYNTHETIC TEXTILE MILLS,CANADA,I947-6l
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CHART 810.
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CHART 811

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PRODUCTION AND RELATED WORKERS AND COMPONENTS,
SYNTHETIC TEXTILE MILLS,CANADA,I947-61
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CHART Bl 2.

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PERSONS EMPLOYED AND COMPONENTS,
SYNTHETIC TEXTILE MILLS,CANADA,!1947-61
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CHART B 3.
INDEXES OF REAL GROSS QUTPUT PER PRODUCTION AND RELATED WORKER,
FIBRE PRODUCERS, CANADA AND UNITED STATES, 1957 — 61
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SECTION C

GINERAL DESCRIPTION AND CHARACTERISTICS OF THE INDUSTRY

Definition and Structure

The Synthetic Textile Mills industry, No. 201
in the(new) 1960 Standard Industrial Classification,
is defined as follows:

‘“‘Establishments primarily engaged in
manufacturing yarns and broad woven goods of
synthetic textile fibres,'* including glass
fibres. This industry includes establishments
primarily engaged in manufacturing yarns and
broad woven goods of natural silk. It also in-
cludes establishments engaged in extrusion of
synthetic textile filaments. Establishments
primarily engaged in producing the basic
synthetic material in such forms as liguids,
chips, powders and flakes are classified in
Industry No. 373 —Manufacturers of Plastics
and Synthetic Resins,’’1?

This definition does not differ essentially from
that which prevailed while the 1948 Standard Indus-
trial Classification was in force, when the industry
was known as Synthetic Textiles and Silk. When the
revised classification was implemented in 1960 in
the Census of Manufactures, the manufacturers of
synthetic thread were transferred to the newly es-
tablished Thread Mills industry (new S.I.C. No. 212)
and two establishments, one formerly classified in
the Dyeing and Finishing of Textiles (old S.I.C.
No. 261) and the other in Wool Yarn (old S.I.C. No.
257), were brought in. In addition, as a result of the
implementation of a new definition of reporting
units (establishments)'® in the Census of Manufac-
tures of 1961, the manufacturing activities of a
major fibre and chemicals producer with an inte-
grated plant at a single location, which had pre-
viously formed the basis fortworeports tc the Census,
one classified to Synthetic Textile Mills and the
other to the Manufacturers of Industrial Chemicals
industry (new S.I.C. No. 378), were combined in a
single report classified to the latter. The net effect
of these changes on the principal statistics of the
industry was quite small. For instance, the value of
shipments declined by less than 2%.'*

As the definition indicates, the Synthetic Tex-
tile Mills industry embraces three main kinds of
manufacturing activity. The first of these, the pro-
duction of synthetic filament yarns and staple fibre,
is essentially chemical in pature while the other
two, which consist of the spinning and processing
of varn and the weaving and finishing of fabrics,
resemble the conventional textile processes based

¥ The term ‘‘ fibres” as used in this report refers
to continuous filament yarns and various forms of staple
‘ibre.
_ 2 Dominion Bureau of Statistics, Standard Industrial
(“iassification Manual, Ottawa, Queen’s Printer, December
1960, Occasional (DBS Catalogue No. 12-501),

13 See Part IV, General Technical Notes, page 115.
_ YsSee Table 1, Dominion Bureau of Statistics,
Synthetic Textile Mills, 1961, Ottawa, Queen’s Printer,
Annual (DBS Catalogue No. 34 -208),

on natural fibres. With one major exception, these
three activities are carried onin separate establish-
ments.'® In this report, the establishments engaged
in the first kind of activity are referred to as ‘‘fibre
producers'’, while the others are grouped together
as ‘‘fibre processors’’. On the new basis of clas-
sification, there were, in 1961, fifty-six establish-
ments in the industry and, of these, six establish-
mentswere primarily fibre producers and the remain-
der primarily fibre processors.

Because of the interest which undoubtedly at-
taches to these distinct branches of the industry, it
has seemed desirable to calculate separate output,
input and productivity measures for fibre producers
and fibre processors, in addition to those for the
industry as a whole. The detailed procedures in-
volved in these additional calculations are described
later in this report.?®

Changes in the relative importance of the two
branches of the industry are illustrated in Table C 1
below which shows the percentage share of each in
real net output'’ and total employment from 1947 to
1961.

Apart from the analytical advantages to be
derived from a split of the Canadian data, interna-
tional comparisons are also facilitated, since the
Standard Industrial Classifications of other leading
producers of synthetic textiles such as the United
States, the United Kingdom, Japan and Italy, usually
classify the activities embraced by the Canadian
definition in more detail.

Growth and Characteristics

As Table C 2 shows, the value in current dol-
lars of factory shipments in the Synthetic Textile
Mills industry increased by almost 2009 between
1947 and 1961 while, for Manufacturing as a whole,
the corresponding increase was about 140%. The
share of the Synthetic Textile Mills industry in the
Manufacturing total increased by about 25%. On the
other hand, the major group of Textile Industries, of
which Synthetic Textile Mills forms a part, increased
the value of its shipments by barely 70% between
1947 and 1961, Consequently, the major group’s share
of Manufacturing declined. It is thus evident, as the
year by year percentages indicate, that the ship-
ments of the Synthetic Textile Mills industry have
become a progressively more important part of the
overall Textile Industries’ aggregate,

13 For a more detailed discussion of this point and
other descriptive aspects of the industry, see Tariff
Board, op. cit., page T5.

T !¢ See Part V, Industry Technical Notes, page

17 Roughly, the sum of current year quantities of
products valued at 1949 average unit values minus the
sum of current year guantities of materials, etc. used at
1949 average unit values. See Part IV, General Tech-
nical Notes, pages 107 and 108 for a more complete ex-
planation.
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TABLE C 1. Percentage Distribution of Real Net Qutput and Total Emploviment,
Synthetic Textile Mills: Fibre Producers and I ibre Processors,
Canada, Old Basis, 1937 -61

Real net output Total employment
Year
Fibre Fibre Fibre Fibre
producers processors producers processors
per cent
34.9 Gl 22230 78.0
38 1 61.9 20,5 TE S,
36k, 2 63.8 0 P 78.17
41.6 58.4 2o (0 78.0
40.9 59.1 22.5 9.5
46.4 53.6 22.4 W6
48. 17 5118 23.8 1672
5335 46.5 2680 3. 1
52.5 47.5 2984, 70.3
odLd 47.8 K| 5 68.2
58.0 42.0 3304 66. 6
) il 42.9 3242 67.8
61.4 35H6 35.4 64.6
(12 ds] 3935 33.9 66. 1
56.8 485 2 30L% 69.3
TABLE C 2. Value of Factory Shipments,*® Synthetic Textile Mills, Textile Industries
and Manufacturing, Canada, 1947 -61
Synthetic Eynthetic
: : : textile mills
Year S{é‘;?ﬁgc Textile Manufac- lg;“fr rgéldts as per cent
mills industries turing of‘;extile of
. : : manufac-
industries turing
millions of dollars per cent
85 S 10,081 16.5 0.8
107 605 11,875 )i (A 0.9
124 637 12,480 19.5 1.0
147 741 13,818 19.8 ) ]
167 846 16,392 19.7 1.%
158 744 16,983 21032 0.9
146 701 16, 785 20.8 0.8
132 641 15=555 20.6 0.8
159 735 19,514 21.6 0.8
161 767 21,637 21.0 0.7
168 736 21,452 22.8 0.8
176 725 21,435 24.3 0.8
203 786 22,831 25.8 0.9
217 796 23, 280 213 0.9
249 875 24, 243 285 156
1961 as % Of 1947 .....cocoeemiecrcicrinccseesieccncsanens 292.9 169.9 240.5

! Up to 1952, gross value of products, except Synthetic Textile Mills which started reporting shipments in 1953.
2 Prom 1957 on, data are based on the new S.1.C, and the New Establishment Concept. There would have beer: no
significant differences in the results if data on the '‘old basis’’ had been used.

) Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, Ottawa, Queen's
Printer, Annual (DBS Catalogue No. 31-201),
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A qualification must, however, be made which
#ears importantly on the validity of the above com-
parison between the factory shipments of the Syn-
thetic Textile Mills industry and those of its major
group, Textile Industries. Given the definition of
the industry, its shipments reflect elements partic-
ular to this industry, in that the former is engaged

to a significant extent in the actual production of
its own fibres. Thus, the comparisons of value added
between Synthetic Textile Mills and the Textile In-
dustries major group for the period 1947-61, shown
in Table C3 below, probably provide a more real-
istic indication of the relative importance of the in-
dustry,

TABLE C3. Value Added in Manufacturing Operations, Synthetic Textile Mills
and Textile Industries, Canada, 1947 -61

Synthetic
Synthetic . textile mills

Year textile inglelgg:%gs as per cent
mills of textile
industries
millions of dollars per cent

50 2145 26 3

63 262 24.0

76 286 26.6

88 316 27.8

96 338 28.4

90 3183 28.8

79 299 26. 4

70 275 85..5

86 315 A3

80 324 24.7

85 331 287

86 317 21

104 353 29.5

153 362 I1m2

123 393 31.3

1961 A8 G5 Of 1047 ettt s e ennntas 246.0 182.8

! From 1958 on, data are based on the new S.1.C. and the New Establishment Concept. There would have been no
significant differences in the results if data on the ““old basis’’ had been used.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, Ottawa, Queen’s

Printer, Annual (DBS Catalogue No. 31-201).

This comparison shows that while the relative
importance of Synthetic Textile Mills within the
Textile Industries major group was consistently
higher than when figured on the factory shipments
basis, the overall increase in relative importance
between 1947 and 1961 was not nearly so great.
Furthermore, while the year-to-year changes in the
percentage relationship between the Synthetic Tex-
tile figures and those of the major group were gen-
erally in the same direction on both bases of com-
parison, the magnitude of the decreases from 1952-
53, 1953-54 and 1955- 56 were greater in the case
of value added. In effect, the relative importance of
Synthetic Textile Mills remained static between
1952 and 1956 on the basis of factory shipments,
whereas it decreased appreciably on the basis of
value added,

iUsing the number of persons employed as a cri-
terim of the relative growth of the Synthetic Textile
M= industry, the previous picture is modified some-
what. In the first place, overall changes between
1947 and 1961, as shown in Table C 4 below, were

quite small. The number of persons employed in
manufacturing operations in Synthetic Textile Mills
and in Manufacturing as a whole increased by about
8% and 12% respectively, so that the share of the
former in the Manufacturing total decreased very
slightly, although this does not show in the calcu-
lated percentages due to rounding. In the Textile
Industries major group, the number of persons em-
ployed actually decreased by about 16%, with the
result that the relative share of Synthetic Textile
Mills within this aggregate increased from 19.9% to
25.3%, i.e. by roughly 27%.

Thus, by any token, the post-war growth of the
Synthetic Textile Mills industry has been more pro-
nounced than that of the Textile Industries major
group, and there can be little doubt that this is the
result of certain advantages which are unique to it.
In all textile operations the characteristics of the
end product, such as resistance to wear, shrinkage,
pilling or creasing, the type of finish, weight in
relation to bulk, etc., are ultimately dependent on
the mechanical properties of the basic fibres in-
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TABLE C 4. Persons Employed in Manufacturing Operations, Synthetic Textile Mills,
Textile Industries and Manufacturing, Canada, 1947 - 61

2 Synthetic Synthetic
Synthetic . textile mills | textile mills
Year textile ir'nrc‘leix)gtlrli%s Mt?ll;li‘rfac- as per cent as per cent
mills g of textile of manufac-

industries turing
number per cent

14,728 73,979 1, 131827150 19.9 1'%

16, 097 75,816 5 (150 w7 20 p) 1) 1.4

16, 828 T8 LATIER20% 21816 1.4

17,955 80,328 1,183, 297 22.4 1.5

17,997 81,710 179268, 318 22m0 144

15,723 72,739 1,288,382 21.6 1.2

LSNR2 73,190 1,327,451 2L 5 12

13,662 64,581 1,267,966 212 1|

15,408 69, 144 1,298,461 22:3 132

15, 694 70, 873 1,353,020 22.1 .2

15,109 67, 046 1, 340, 948 225 191

14,120 62, 005 1,272,686 22.8 izal

14, 693 62,304 1,287,809 236 Fol

14, 930 60,726 1,275,476 24.6 I

15, 849 62, 544 1,264,946 26.3 k3

107.6 84.5 111.8

! See Table C 2, footnote 2, page 40,

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, Ottawa, Queen’s

Printer, Annual (DBS Catalogue No. 31 -201).

volved. Since synthetic fibres can literally be made
to order from basic molecular building blocks these
mechanical characteristics can be varied almost at
will, and this gives them a versatility which is lim-
ited only by the ability to translate into commercial-
ly feasible processes the possibilities which are
continuously being opened up by the research chem-
ist, Ironically, the fibre which laid the basis for the
development of the Synthetic Textile Mills industry,
viz. rayon, is not a genuine synthetic. Vegetable
fibres such as cotton, linen and jute are composed
essentially of cellulose fibres and the development
of “‘artificial silk’’, as rayonoften used to be called,'®
followed the development of methods by which this
basic substance could be cheaply produced from
woodpulp.

The true synthetics®® resulted from the discov-
ery that fibre-producing substances other than cel-
lulose could be synthesized from intermediate chem-
icals, mostly by the process of polymerization, i.e.
the building of molecular chains. Most of the inter-
mediates, e.g., those used for nylon, terylene and

18 Before 1947, the name of the industry was ''Ar-
tificial and Real Silk Goods'’.

19 As an all-embracing description of both cellulosic
and Synthetic fibres, the term ‘“man-made fibres‘' seems
to be gaining some acceptance.

otlon, are hydrocarbons, a family of petroleum deriv-
atives. The development of this group of synthetics
probably derived its first impetus from military
demands during World War II, but civilian demands
quickly made themselves felt after the end of hos-
tilities and, since then, their importance, relative
to the various rayon products, has steadily increased.
However, the absolute importance of rayon products
continues to grow.

As a result of these developments, it is ex-
tremely difficult to summarize statistically the
changes which took place in the composition of the
output of the Synthetic Textile Mills industry during
the period in question. In Table C5 below, which
shows the distribution of shipments in 1947 and
1961 between the various kinds of product, more
detailed comparisons are not possible, because
frequent changes in reporting requirements, which
were designed to show the current pattern as clearly
as possible, have affected the continuity of product
detail, particularly in the area of woven fabrics.
Furthermore, much of the continuous detail which
is available cannot be disclosed because of iis
confidential nature. Nevertheless, with the aid ¢!
some supplementary comments, the table conveys o
clear impression of the changes in the composition
of output between 1947 and 1961.
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The broad 1mpression of a relative shift from
woven fabrics toyarns and staple fibres, whichthese
figures convey,is similar to that of the real net out-
vt data of Table C1 which illustrates the growth
in relative importance of the fibre producing branch
of the industry. In 1947, only three establishments
were engaged in the production of synthetic fibres,
One of these was integrated, so that part of its fibre

output does not appear directly in the following
table. It has been estimated elsewhere®® that in
1947 these producers accounted for some 60% by
weight of the synthetic fibres used in Canada. As
existing establishments increased their capacity
and output and new ones came into the market, this
percentage was progressively increased and a small
percentage of total production began to be exported.

TABLE C 5. Distribution of Factory Shipments' by Principal Products,
Synthetic Textile Mills, Old Basis, Canada, 1947 and 1961

Products 1947 1961
$'000 % $'000 %o

WOVER FABIICS] .. K. . crcormmeasios ssssihomssessssossaiiamemses e doetorore st e 52,100 61.4 81,185 32.1

KialibteQMfabiiles .. a. .. oo e, o oo 20 e T S s SR - —_ 3,950 1.6

TORALS ............ciiiiuiiiiiiiiiennioreiivinssniasssesasasssnsssanonsstsssasssnoaraserans 32,100 61.4 83,135 33.7
Yarn and fibre:

Synthetic singles (including tire yarn) ...........cccocooeiviiiine, 16, 452 19.4 73,284 29.0

ROTOWN, YETTI. .. % . el ot eressisnesasseaseonisselines Hatntonesnnatass onee 6,594 7.8 11,079 4.4

Spun rayon yarn {(including mixtures) ........ccccccceeivivniireieineen 2,722 BE.2 4,895 1.9

All other yarns and thread? 1,661 2.0 17,321 6.9

Staple fibre and oW ..o v - - 22,327 8.8

TOCRIS ..ot e et a e e 27,429 32r3 128, 906 31.0

Al Other PrOGUCES ........cccvceeieioreciectciereen s ensessenessssaene s eresesans 2,989 3.5 37,111 14.7

Custom and commisSion WOIK .......c.ccoooiiiiivineiniiiiievren e eeeeeens 2,352 2.8 1,377 0.5

Total shipments ... 84, 870 100.0 252, 529 100, 0

! In 1947, gross value of products,

? Thread, 1947 only. In 1947, total also includes knitted fabrics and staple fibre and tow, data for which are con-

fidential,

By 1961, not only had the volume of production
of man-made fibres increased substantially but also
the variety, with glass, polyvinylidene chloride,
polyester and acrylic fibres all being well estab-
lished supplements and competitors of nylon and the
cellulosics. As well as meeting a greater portion of
the requirements of the domestic textile industry,
significant gquantities of output were also flowing
into other industrial uses such as tire manufacture
and the production of cigarette filters.

Although ‘‘all other products’ is a residual
category, and no value figures can be shown in
detail, mention mayv be made of certain commodities
which were not shipped at all in 1947 but which bhad
zrown substantially in importance by 1961. These
in:lude consumer products such as carpets: and
biankets, various kinds of building material, and

intermediate chemicals for the manufacture of nylon
and polyester fibres for which there exists an export
demand.

In terms of fabric construction, rayon still re-
mained the most important basic fibre in 1961, but
its importance relative to that of nylon, polyester
and the acrylic fibres had declined substantially
since 1948.

In contrast to the situation in fibres, the avail-
able data?" seem to indicate that exports of fabri-
cated products comprised a much smaller proportion
of total shipments during the period in question and
that the percentage of the domestic market served
by imports tended to increase.

» Tariff Board, op. cit., pages 49-61.
2! Ibid, pages 49-61.
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TABLE C 6. Percentage Distribution of Selected Statistics, Classified by Number of Persons
Employed in Manufacturing Operations,! Synthetic Textile Mills,

Canada, 1947, 1956 and 1961°

Persons employed

Item and year
500 and
Total 1-99 100-499 T
Per cent
EstahBhmMEntsl. e .. ..ot st tottes.s i e -5+ Gastsvsessanogesasass 1947 100,0 355 46.0 18.9
1956 100.0 48.9 37.8 13.3
1961 100.0 48,1 36.5 15,4
Persons employed? ......occoovoooieeoiiaire e vreesnsrr s aae s 1947 100.0 4.6 25,5 69.9
1956 100.0 7.4 20 65.3
1961 100, 0 8.3 29,2 62.5
SallAMEsand WaZEE>) 5L cooveeeseebismsseiisesoroviienassae 1o Maee 1847 100.0 4.5 7250 72.8
1956 100.0 6.7 24.8 68.5
1961 100,0 7.3 26.3 66.4
Gross value of production .......c.cccecvievvinriiereceiceecieennnns 1847 100.0 4.1 2591 70.8
1956 100.0 8.1 28 8 68.1
1961 100.0 8.9 30.5 60.6
Cost of materials Used..........cccoeceiviiicriecrivieeie e seieine 1847 100.0 4.3 36.9 58.8
1956 100.0 9.6 29. 9 60.5
1961 100.0 13 18(0) 38.8 50.2
Viallile added:.. ... 5. . . 2 eoraens B ermansracons cvasorns 1947 100.0 4,0 17.9 8.1
1956 100.0 6.8 18.3 74.9
1861 100.0 6.9 281 70.0
Dollars
Value added per person employed ..........cocecoriviaarverennes 1947 3,471 3, 007 2,434 3,879
1856 5,458 5,001 3,661 6, 260
1961 8,307 6,978 6, 568 9,294

! Sometimes the data for two separate establishments are combined in a single report for Census purposes. Such
combinations are treated as single establishments in this table,
2 1961 data are based on new S,1,C, and New Establishment Concept.

3 Excludes persons employed in sepaiate head offices,

Size and Location of Establishments

For the purpose of commenting on changes in
the size structure of the Synthetic Textile Mills in-
dustry between 1947 and 1961, percentage distribu-
tions of certain principal statistics for the years
1947, 1956 and 1961 by establishment size group
(based on the number of persons employed) are
shown in Table C6.%* Attention is also drawn to
Tables B3 and B4 in which a broader selection of
summary statistics for the entire period from 1947
to 1961 is presented.

22 Since 1961 the processing of Census of Manu-
factures principal statistics has been on a computer
basis. A number of analytical ratios, also classified by
establishment size group on the basis of persons em-
ployed, have been made available as a by-product of the
computer runs. The availability of these data in future
reports is expected to enhance considerably their de-
scription and analytical usefulness.

In broad outline, the size structure of the in-
dustry underwent no drastic change between 1947
and 1961. The increase in the reported number of
establishments from 40 to 56, was mostly concen-
trated in the 1-99 size group, thereby increasing the
relative importance of the latter group in terms of
number of establishments, However, in all three
years, the relatively small number of establishments
which employed 500 persons or more consistently
accounted for major portions of the gross value of
production and value added of the industry.

Another important point which emerges from
Table C6 is that there was apparently, for the in-
dustry as a whole, no simple relationship between
the size of establishment and the level of valus
added per person employed. For instance, in each
of the three years, value added per person employed
is lower in the 100-499 size group than in the 1-99
size group, but higher in the 500 and over size group
than in either of the other two.
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A more revealing comparison could have been
made by breaking down the establishments within
ecach size group into the three categories of fibre
producers, spinners and throwsters, and weavers and
finishers, since not only does the level of value
added vary considerably between categories and
between size groups within categories, but also,
the distribution of the three types of establishment
varies between size groups. For instance, the level
of value added per person employed in fibre produc-

ing establishments in 1961 tended to increase as
the size of establishment increased and was, on the
average, about twice as high as in the other two
categories. On the other hand, the level of value
added per person employed in spinning and throwing
and in weaving and finishing establishments tended
to decrease as the size of establishment increased.
However, a detailed discussion of these points
would have involved the disclosure of confidential
information.

TABLE C 7. Number of Establishments, Persons Employed and Value of Shipments by Province,
Synthetic Textile Mills, Canada, as Originally Reported, 1947 and 1961

Persons employed
Province Establishments in manufacturing Xialrge (t’f,
operations SEIDIEIYS
No. % No. % $'000,000 %
1947
@anada’ \ 5. Wl W Sl o ) NG L 40 100.0 14,728 100.0 85 100.0
Auebech’. Lot BWss ¥ .. Lel T ami 30 5.0 10, 388 705 i 67.1
Ontario and New Brunswick ........cocovevuen.. 10 25.0 4,340 29.5 28 32.9
1961
@Qanadakt. .. g Y LS., 4 don ) 36 100.0 15, 849 100.0 249 100.0
Quebec 38 67.9 10526 66.4 133 53.4
OntariG=andSAThErta) .. S oms. B om. oo et 18 3281 N 328 33.6 116 46.6

! In 1941, gross value of products,

Source: Dominion Bureau of Statistics, Synthetic Textile Mills, Ottawa, Queen's Printer, Annual (DBS Catalogue

No. 34-208).

As Table C7 indicates, the majority of the es-
tablishments in the Synthetic Textile Mills industry
in both 1947 and 1961 were located in Quebec. The
remainder, with one exception in each year, being
located in Ontario. Between 1947 and 1961, however,
there was a relative shift from Quebec to Ontario
and the other provinces in the number of establish-
ments, employment and value of shipments. The shift
inthe value of shipments was particularly pronounced
and was undoubtedly the result of the relativély
faster growth of the fibre producing establishments,
all but one of which are located outside Quebec.

Employment, Hours of Work and Remuneration of
Labour

For the comparisons that follow, the relevant
data are mostly drawn from the Review of Man-hours
and Hourly Earnings®® and Earnings and Hours of
Work in Manufacturing® which provide a common
source of labour statistics over the period under
review for the Synthetic Textile Mills (Synthetic
Textiles and Silk) industry, Textile Industries (Tex-
Lite Products) and Manufacturing, In Table B4, a
hroader selection of labour statistics is presented
for the Synthetic Textile Mills industry alone.

23 DBS Catalogue No. 72-202.
4 DBS Catalogue No. 72-204.

Employment and Hours of Work. —Overall chan-
ges in employment in the Synthetic Textile Mills
industry during the period under review have already
bheen noted in the course of describing its growth
relative to that of the Textiles major group and Man-
ufacturing as a whole. The changes which occurred
in the composition of this employment, as between
production and related workers and administrative
and office employees, are now summarized for the
three levels of aggregation under discussion.®® In
all three cases, the ratio of administrative and of-
fice employees to persons employed increased be-
tween 1947 and 1961. However, the increase from
11.0% to 23.1% in the ratio for the Synthetic Textile
Mills industry was larger than that for Textile In-
dustries (11.7% to 19.3%) and that for Manufacturing
(16.9% to 23.4%). The increases took place mostly
before 1954 and the ratios have been generally stable
since that time.

During the period 1947 to 1961, there was a
widespread tendency for the length of the working
week of production and related workers (wage-earners)

23 In this connection, the terms ‘’wage-earner’’ and
‘*salaried employee’* as used in the Employment Surveys
cah be considered roughly synonymous with *‘production
and related worker’® and ‘‘administrative and office em-
ployee’* respectively as defined in the Census of Manu-
factures.
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in the Manufacturing industries to decline, to
which Synthetic Textile Mills was no exception.
Average hours paid per week in the latter declined
from 44.5 to 43.3, i.e.,by about 2.7% while the cor-
responding decrease in the Textile Industries major
group was from 43.2 hours Lo 42.0 hours (2.8%) and
in total Manufacturing from 42.5 hours to 40.6 hours
(4.5%).

The differences between the absolute levels of
the data are noteworthy, average hours paid of wage-
earners in the Synthetic Textile Mills industry being
invariably higher than those in Textile Industries,
which in turn were generally higher than those in
Manufacturing, The limited data for the component
branches of Synthetic Textile Mills, however, seem
to indicate that the averages for all establishments
concealed twoquite different levels of hours worked,

wage-earners in fibre processing (Spun Yatn aud
Fabrics) working longer hours than those in filir=
producing (Yarn and Staple Fibres) where the aver-
ages were much closer to those of Textile Industries.

Since 1956, the Census of Manufactures has
collected the man-hours worked, man-hours not
worked but paid, and total man-hours paid of pro-
duction and related workers. Thus, although the
period of availability is a relatively short one, these
data do permit a tentative appraisal of the relative
rates of growth of man-hours worked and man-hours
paid of production and related workers at the three
levels of aggregation under study. Perhaps the most
suitable way in which the contrast can be drawn is
by a comparison of the percentages of man-hours
not worked but paid to total man-hours paid, shown
in Table C 8 below.

TABLE C 8. Man-hours not Worked but Paid of Production and Related Workers
as Per cent of Total Man-hours Paid, Synthetic Textile Mills,
Textile Industries and Manufacturing, Canada, 1956 -61

Year Synthetic Textile Manufac-
textile mills industries turing
per cent
4.5 50 4.9
4.8 5.4 B, 1
4.9 5.4} i, 87
4.8 5.4 6T,
NEGAAR. TN T W SN RO AL AN e b 5.1 5.4 555
O O L . e i ey s N e L St 355 586

! Interpolated data.
2 New S.I.C.
? New S.I.C. and New Establishment Concept,

There is no great disparity in the absolute
levels of the percentages shown here, For instance,
on the assumption of 260 possible working days in
a year (disregarding their length), the biggest dif-
ference between any two percentages in the same
year, 0.6%, represents about 1% working days. Be-
cause of the partial use of interpolated data, no
useful interpretation of the year-to-year changes
can be made. It seems, however, that the man-hours
not worked but paid in the Synthetic Textile Mills
industry have increased at a somewhat faster rate
than those in Textile Industries, the initial dispar-
ity having been more than made good by 1961. Scru-
tiny of individual Census returns suggests that
most of the impetus for this relatively faster rate
of growth came from the fibre producing establish-
ments,

The tendency already noted for the length of
the working week of wage-earners to decline over
the period from 1947 to 1961 was even more pro-

nounced in the case of salaried employees. By
contrast with the situation for wage-earners, how-
ever, the levels of the data for Synthetic Textile
Mills, Textile Industries, and Manufacturing were
relatively close, In the first two cases, average
hours paid per week decreased from exactly the
same level and by exactly the same amount between
1947 and 1960%,i.e., from 41.2 to 38.6, or by 6.3%,
while in Manufacturing, there was a decrease from
40.4 to 38.5 hours, or by 4.7%.

For the longest period over which comparisons
between the two classes of persons employed in
Synthetic Textile Mills are possible, namely 1947
to 1960, average hours paid per week of wage-
earners decreased by 224 o8 agaiust 5.59% or
salaried employees.

#* The annual survey of Farmings and Hours of Work
in Manufacturing, on which these data are based, was not
carried out in 1961,
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Remuneration of Labour.— The remuneration
of labour in the Synthetic Textile Mills industry
may be considered from at least two points of view,
as a cost to the industry and in terms of the earn-
ings of its employees. As regards the former, the
points of interest are the relative importance of
labour costs in the industry, the extent to which
these may have varied over the period in question
and how they compare with those of other industries
and industry groups.To the extent that salaries and
wages paid can be taken as an approximation of
total labour costs and value added in manufacturing
as an approximation of total factor income inclu-
sive of capital consumption allowances, the ratio
of these magnitudes is a useful indication of the
importance of labour costs within total factor in-
come. By implication such ratios are, of course,
also highly suggestive of the capital intensity of
the industries concerned. The values of such ratios
for 1961, together with their component data, are
shown in Table C9 for Synthetic Textile Mills,

Textile Industries and Manufacturing, as well as
for anumber of other industries and industrial groups
chosen to illustrate the wide limits within which
the ratio appears to fluctuate.

The ratio for the Synthetic Textile Mills in-
dustry is very close to that for Manufacturing and
a little lower than that for the Textile Industries
major group. Some indication of the annual fluctua-
tions of the ratio of salaries and wages paid to
value added in manufacturing operations in the in-
dustry between 1947 and 1961 may be derived from
Table B3, Part I. In fact, the ratio seems to
have fluctuated within a very narrow range of its
1961 value except between 1953 and 1958 when it
was appreciably higher. The explanation for this
increase may be partially bound up in the decreased
profitability of the industry during this period,
which has been commented on in the study referred
to earlier.?

TABLE C9. Salaries and Wages Paid as Per cent of Value Added by Selected Manufacturing
Industries, Industrial Groups and Manufacturing, as Originally Reported, Canada, 1961

Salaries and
Salaries Value wages paid
Industry and industrial group and wages added by a%fps;liim
paid manufacture added by
manufacture
thousands of dollars per cent
TeRale intuStries L. & LB el L N . 211, 558 392, 689 54,1
SEnthEtia EextilEEMILIB .. ... ..o veereinn S Bl e eaeenhiviie e, i O 59, 393 123, 478 48,1
Fdodiand beverage industries. s o8l ol S8 i S 687, 996 1,704,715 40.4
TS EEPRIO SR P, o, v oo b Mok, v oS dna o o5 samsa'sns ropse s TE0Ne Mae dhuil'o oo oA 40, 882 197, 399 20.7
Petroleum and coal products industries .........c..eeeineenieieemsieninecmees 85, 340 290, 699 29. 4
Transportation equipment industries .........ccocceeciecvvreecene o S, T 522, 470 828,670 63.0
Algraft and parts Manufacturens ... ..o/, . Siase.scthateas sotssce Bhoucrso ooonsTies 141, 930 192, 085 73.9
Manufacturing 5, 231, 447 10,682, 138 49.0

Source: Dominion Bureau of Statistics, Gereral Review of the Manufacturing Industries of Canada, 1961, Ottawa,

Queen’s Printer, Annual (DBS Catalogue No, 31-201),

The average hourly earnings of wage-earners
in the Synthetic Textile Mills industry rose from
63¢ in 1947 to $1.45 in 1961, or by 130.2%. The
increase is partly the result of a shift in the sex
composition of production workers. Females in
1947 represented 35.5% of total production and
related workers whereas, by 1961, the ratio had de-
clined to 21.9%. For the Textile Industries major
group, where there was an increase from 62¢ to
$1.38 or 122.69%, the ratio of females decreased
from 40.5% in 1947 to 34.4%. In Manufacturing, the
overall increase was 125.9%, but from a somewhat
higher initial level with average hourly earmings in
1947 being 81¢ and $1.83 in 1961. However, in this
instance, the ratio of females diminished only
slightly from 23.3% in 1947 to 21.8%. In the case

of establishments producing filament yarns and
staple fibre only, where separate data were avail-
able after 1957, the level of eamings in 1961 was,
at $1.80, quite close to the Manufacturing average,
with that for fibre processing being correspondingly
lower than the average for the industry as a whole
at $1.18.

Average hourly earnings of salaried employees
in Synthetic Textile Mills in 1947 were, at $1.12,
about 8% below those in Textile Industries ($1.22)
and in Manufacturing ($1.23). By 1960, however,
they had increased by 113.4% to $2.39, which more
than matched the increase of 112.2% in Manufactur-

# Tariff Board, op. cit., pages 75-81.
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ing to $2.61. In Textile Industries, the overall in-
crease to $2.31was proportionately smaller (89.3%).
so that Synthetic Textile Mills improved its relative
standing within the major group. A comparison of
the increases between 1947 and 1960 in the average
hourly earnings of wage-earners and salaried em-
ployees in Synthetic Textile Mills indicates that
the former increased by 127.0% as compared with
113.4% for the latter,

New Capital and Repair Expenditures?®

Within the Synthetic Textile Mills industry,
expenditures on construction comprised the more
variable portion of the total new capital and repair
expenditures, the data for 1947 and 1958 represent-
ing the extreme values of the series in both abso-
lute and percentage terms. Such expenditures tend,
of course, to be more usually associated with the

* See Part 1, Section A, page 16.

addition of new capacity rather than with the ra-
placement of old, and the sharp decrease in thuir
level which took place after 1957 coincides with
the completion at about that time of the sustained
period of major expansion of productive facilitizs
which was described earlier,

Total new capital and repair expenditures in
the Synthetic Textile Mills industy constituted, on
the average, about 38% of the Textile Industries
total between 1947 and 1961. As may be seen from
Table C 10 the year-to-year variations in this per-
centage were somewhat erratic, but the highest
values were registered between 1951 and 1958,
which reflects the generally high levels of the
absolute data for Synthetic Textile Mills during
those years and the greater stability of the Textile
Industries total over the whole period, On the other
hand, capital and repair expenditures in the Syn-
thetic Textile Mills industry between 1947 and
1961 constituted a gradually diminishing share of
the Manufacturing total.

TABLE C 10. New Capital and Repair Expenditures in Synthetic Textile Mills, Textile Industries,
and Manufacturing, Canada, 1947 - 61

Synthetic textile mills Synthetic Synthetic Synthetic
Textile textile mills tﬁxtile textile
. g construction| mills total mills total
Year Machi m(dustne;s Mat.nu‘fac- as per cent | as per cent | as per cent
(Eon- 86 xgery le?hc_ep) UriNg | of synthetic| of textile | of manufac-
ey vl Y . Total | clothing textile mills | industries turing
10 Qilpen total total total
millions of dollars per cent
LTl NN I Wl 6,1 15.5 2156 1.6 801, 2 B2 41,9 2T
12 = e T 104 o 2.8 15. 4 18,2 53,1 901.8 15. 4 33.9 2,0
TOB N ol 1m . 25 £28 2¢ 2 14.9 W L 50, 6 874.6 1579 3318 250
11265 TR | s W ol 2.6 1286 152 46,8 849, 1 dy7 41 32, 5 s 8
18I 5. b Lalirt Rt 3 5.0 19.0 24,0 59.8 1, 21651 20.8 40. 1 2.0
198255........o.. e S Rl 3.3 16r, 2 19, 5 50.9 1,431.3 16.9 B8 ue 1.4
1 DR . - .55 ... . D bh 14,3 19,5 47,3 1, 448.9 265, 1 41.2 a3
5.7 19. 4 255 45.5 1,310.6 22 i 5b2 1.9
85 1550 18,5 47.5 1,459.7 18,9 38.9 1.3
332 2 20. 4 58.8 | 1,971.6 15,7 34,17 1,0
3 21'-5 24.8 60.5 2,092, 8 1853 41,0 ) A
he2) 16.0 1942 42,1 1,666.9 w0 40.9 10
1.5 112 14, 2 42,7 1, 806. 3 9.9 33,4 0.8
MOBEE, . BT ., 1.6 IEET 1598 48, 1 1,849.0 10:5 31.8 0.8
i =B L - L 113.02 14.9 51.6 1,766, 7 114 28,9 0.8
Totals 48. 9 236. 6 285.5 757.5 |21,445. 6 198N 3.7 1.3

! From 1960 on, new S,1.C,

Source: For the Textile Industries and Manufacturing, see: Private and Public Investment in Canada, Ottaw:,
Queen’s Printer, Annual (DBS Catalogue No, 6 1-504) — Private and Public Investment in Canada QOutlook, Ottawa, Queen’s
Printer, Annual (DBS Catalogue No. 61-205). For the Synthetic Textile Mills industry 1947-359, see: Synthetic Textilc .
ills, 1960, Ottawa, Queen's Printer, Annual (DBS Catalogue No. 34-208). For 1960 and 1961, the figures were obtained
from the supplement to Private and Public Investment in Canada Outlook, 1963, Business Finance Division, Dominion
Bureau of Statistics,
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SECTION A

TREADS AND FLUCTUNTIONS IN OUTPUT PER UNIT OFF LABOUR INPUT

Introduction

During the period 1947-61, the Breweries in-
dustry was characterized by a more or less steady
growth in the volume of output, accompanied by a
declining volume of labour input. As a result, the
measures of output per unit of labour input showed
an even more impressive record of growth. The over-
all increases in the latter were greater than those
achieved in Manufacturing as a whole,

Formore detailed analysis, the post-war growth
of the Breweries industry can actually be consid-
ered in three stages. Between 1948 and 1951, both
the volume of output and labour input showed little
change as reflected in Chart B1.! From 1951 to
1956, output underwent a general upward movement
whereas labour input remained more or less con-
stant. Finally, the general upward trend in output
persisted from 1956 to 1961, but was accompanied
during this phase by a steady decline in labour in-
put. As a result of these different movements, out-
put per unit of labour input increased slightly dur-
ing the first sub-period, substantially more during
the second, and to an even greater extent in the
third.

The Canadian series of real gross output per
production worker for Breweries also grew substan-
tially faster than its counterpart in the United
States during the period 1949-61. The relationship
between real net output per person employed and
new capital and repair expenditures in the Brew-
eries industry is not discussed in this report be-
cause, as in the case of the Synthetic Textile Mills
industry,? it was not found possible to identify
statistically the influence of new capital and repair
expenditures on productivity.

Overall Changes in Output per Unit of Labour Input,
1947- 61

Charts B2 and B3, which show real net output
per production and related worker and per person
employed for the Breweries industry and Manufac-
turing for the period 1947 to 1961, bring to light the
most significant differences in productivity change
between the two levels of aggregation. Differences
between net and gross measures of output are not
large, and the comments made here on the basis of
the particular series depicted in Charts B2 to B7
are much the same as those which would have
emerged from series based on gross output data.

1 1947 is excluded because the change in output
hatween 1947 and 1948 is inconsistent with the later
mevemant s befween 1948 and 1951,

3 Qs Prii 1, Synseie Vestie aily, Lage il

Overall increases in real net Suhus pyr proe=
duction and related worker between 1947 and 1961,
shown in Chart B2, were 123.6% and 71.4% for the
Breweries industry and Manufacturing respectively.
The corresponding growth rates, calculated by the
least squares of logarithm method, were 5.6% and
4.0% per annum. Similar orders of magnitude are
reflectedin the figures of real net output per person
employed, shown in Chart B3, where the overall
increases during the period 1947-61 were 97.9%
for Breweries and 55.5% for Manufacturing, the cor-
responding growth rates being 4.8% and 3.3%. The
strong similarity between Charts B2 and B3 sug-
gests that the influence of administrative and office
employees was roughly of the same relative impor-
tance at both levels of aggregation.

During the first of the three sub-periods iden-
tified above, real net output per production and
related worker and per person employed in the Brew-
eries industry increased at average rates of 2.6%
and 0.9% per annum respectively. The correspond-
ing erowth rates were 4.9% and 4.4% in the second
sub-period and 6.9% and 5.9% in the third, indicat-
inga general acceleration in the rate of productivity
change.

Table B1 shows that, between 1947 and 1961,
the increases in the two measures of output per unit
of man-hour paid, 155.0% and 123.9%, were higher
than those for the parallel series of output per pro-
duction and related worker and per person employed.
In terms of annual growth rates, these represented
increases of 6.7% and 5.8% respectively,

Year-to-year Changes in Output per Unit of Labour
Input

From Charts B2 and B3, it appears that year-
to-year changes in output per unit of labour input
were more irregular for Breweries than for Manu-
facturing. Nevertheless, year-to-yvear changes in
output per production and related worker and per
petson employed were not significantly different
within each universe., Again, in the Breweries in-
dustry, the movements of output per man-hour in
Charts B6 and B7 were very similar to those of
output per man in Charts B4 and B5, except that
the year-to-year changes of the former were smaller,
which accounts for the closer correspondence to
the straight line logarithmic trend.

Year-to-year changes in output per production
and related worker and per person employed, as
shown in Charts B4 and B5, were roughlv of the

N3 mugnibuedd, wilih the largsst indretsd taking
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place between 1951 and 1952 as a result of an im-
portant increase in output and a small decrease in
labour input. From Charts B6 and B7, it is evident
that this was also the case in the output per man-
hour paid series,

Growth of Real Output, 1947-61

Real grossoutput and real net output increased
by 65.5% and 75.7% respectively over the whole
period, at average rates of growth of 3.7% and 4.2%
per annum. The difference between these growth
rates is the result of increased efficiency on the
part of productive factors in the transformation of
materials into finished goods,

In terms of the sub-periods previously men-
tioned, gross and net output remained relatively
stable from 1948 to 1951 (annual average rates of
growth being 0.8% and 0.6%), increased by 4.2%
and 5.1% per annum respectively between 1951-56,
and finally showed increases of 3.1% and 3.3% per
annum from 1956 to 1961.

The year-to-year movements of gross and net
output were virtually identical over the whole
period, with individual changes fluctuating between
an increase of 15.9% in 1951-52 and a decrease of
2.6% in 1957-58. With the exceptions of 1949-50,
1953 -54, and 1957-58, the changes were positive
for all years.

Changes in Labour Input, 1947-61

The number of persons employed and the num-
ber of production and related workers in the Brew-
eries industry followed similar downward trends
during the period 1947-61, decreasing at average
annual rates of 0.6% and 1.4% respectively. The
cotresponding man-hour series decreased somewhat
faster, at the rate of 1.5% and 2.4% per annum.

Chart B1 shows that both employment Series
remained generally stable until 1957 and then de-
creased steadily. The most noteworthy of the year-
to-year changes appears to be the sharp reduction
in the employment of production and related workers
and persons employed from 1949 to 1950,

During the sub-periods mentioned earlier, the
number of production and related workers changed
at average annual rates of -1.9%, +0.2% and -3.4%

respectively. In addition, the number of persons
employed followed a similar pattern of change
(-0.2%, +0.7%, -2.5%), although the general down-
ward movement was not as pronounced.

Comparisons with United States Data

The official U.S. productivity series for the
Malt Liquors industry have more or less the same
industrial coverage as those for Breweries in
Canada, and can also be regarded as reasonably
consistent with the latter from a conceptual stand-
point since, for the period 1949 to 1958, their out-
put component is derived by combining physical
volumes of product with 1947 unit value weights.
After 1958, 1958 unit values were used but these
probably did not change in relative importance to
any great extent. The same qualifications that were
made in respect of the comparability of labour in-
puts for the Man-made Fibers industry® also apply
here, The period of comparison is 1949-61 since
U.S. data for 1948 are not available.

Chart B8 shows that the differences in overall
growth of real gross output per production and
related worker in the two countries were fairly
substantial. In fact, total increases between 1949
and 1961 were 88.4% and 36.7% for Canada and
U.S. respectively. In terms of average rates of
growth, they amounted to 5.2% and 2.7% per annum.
The general movements of the two series suggest
a steadily widening gap.

The following analysis of the components is
based on data from Table B1 for Canada and Table
A1l below for the United States. From Chart B9 it
is evident that in real gross output the Canadian
industry sustained a higher rate of growth than its
American counterpart. In fact, the index of real
gross output for the Canadian Breweries industry
increased by 50.9% between 1949-61 while the
corresponding series for the U.S, registered a gain
of only 17.5%. In both cases, the index of produc-
tion and related workers decreased — slightly more
for the Canadian than for the U.S. industry.

Thus, the general movements of the components
suggest that the faster rate of productivity growth
in the Canadian industry was due mainly to the more
rapid growth of its output during the period 1949-61.

3 See Part 1, Synthetic Textile Mills, page 18,
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TABLE A 1. Indexes of Real Gross Output per Production and Related Worker, Real Gross Output,
. and Production and Related Workers, Malt Liquors, United States, 1947 - 61
(1949 = 100)

Real gross 4
output per Real Pr(;)du(lrtégg
Year production gross . 'i ah
and related output RualS
worker
91.8 101, 0 110.0
50 98. 2 2
100.0 100, 0 100, 0
100. 6 100, 9 100. 3
101. 3 104,0 102. 7
103. 5 106.0 102, 5
103. 1 109. 5 106, 3
106. 4 106. 5 100, 2
108.9 109, 1 100, 2
111.9 109, 9 98.:3
T T s W'y SRR “Soll SRUSIE TN Soatt S R S S 128. 6 114. 9 89.3
o T a ST T SR < SO 41 e S NN, SO e PR 130441 115. 4 88.8
T ... R voecasvsenns voTisssas sssvevaes 0 337V STgsilns oI5 <SS PR 5555555 TS SA0 3597 0 0= sl 1362 117.5 86.0
196I0S B8 GIENGAT, ... fe e i B 80 N ccianee s ot it s 8aemeo oo o sommn i 08 136.7 117455 86.0
Annual trend rate of change (%) .....c.ccvvmmiincrcecris i irsessaannss 2 207 + I - 1.5

Source: United States Department of Labor, Bureau of Labor Statistics, /ndexes of Output per Man-hour, Selected
Industries, 1939 and 1947-63, December 1965, page 54.
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TABLE B 1. Indexes of Real Output per Unit of Labour Input, Breweries, Canada, 1947-61

(1949 = 100) .
Real gross output per Real net output per
Item and year Man-hour | Man-hour Man-hour | Man-hour
Produc- | Wan-hout paid of worked Produc- | Man-hour | Trosiof | worked
etl:e{sond tion p::gogf produc- of pro- eupne{gogd tion p;r’sdogé produc- of pro-
BENe worker e?n \ esd tion ductton Bay worker e‘r)n ey tion ductton
pioy workers workers ploy workers workers
Old basis:
1947 91.9 89,5 90.5 87.7 . 90,9 88.5 89.5 86.7 .
1948 101, 5 99.4 101, 0 99,2 B4 101. 3 99,2 100.8 99.0 ' .
1949 100,0 100.0 100, 0 100.0 i 100, 0 100, 0 100.0 100.0 | 3
1950 .. 103.5 103. 8 106.9 107, 2 103, 5 103.8 106.9 107.2 .
1951 104.0 107.7 102, 2 104.1 103.0 106, 7 101, 2 103,1 .
1952 122.3 124.2 119,17 120. 2 . 123. 8 125.6 1211 121,68 ¥
1953 125.2 128,2 124.9 126.6 | 127.6 130, 7 127,3 129,0 o]
1954 121,3 123.8 129.3 132.6 il 123, 9 126.5 132, 1 135, 4 F
1955 129.5 134.6 137.1 142,.6 R 134.0 139.4 141.9 147.6 .s
1956 128.1 135.5 139.7 148, 4 148, 4 133.8 141.0 145.5 154.5 154, 5
1957 . 141.5 149.0 156. 1 165.7 | 166, 1 147.4 155.3 162.7 172.7 173. 1
1958 . 142, 1 150, 4 157, 5 168, 0 170. 4 148, 3 157.0 164, 4 175.3 177.7
1959 155, 3 166.6 169.17 182.6 186, 2 161,6 173, 4 176.7 190, 1 193.8
1960 ............. 162,8 178.3 177, 2 193, 5 201, 1 170. 2 186, 4 185,3 202, 2 | 210,2
T TS T R S 1713 188. 4 190.8 210.5 218.7 179.9 197.9 200.4 221.1 | 229,17
|
1961 as % of 1947 ......covviciivrcinniine 186, 4 210. 5 210.8 240.0 197.9 223.8 223,9 255.0
Annual trend rate of change (%)........ +4,3 + 5.1 + 5.3 +6.2 X + 4,8 +5.8 + 5.8 sagLT
New basis:
1959 ... 155.3 166, 6 169.7 182.6 186, 2 161,6 173.4 176, 7 190.1 193.8
1960 ... 162,2 177.6 176,5 192,17 200, 3 169.0 185,1 184.0 200,8 208.7
T LN e e 171.4 188, 5 190,9 210.8 218.8 178.9 196.8 199, 2 219.8 228. 4
TABLE B2. Indexes of Real Output and Labour Input, Breweries, Canada, 1947 -61
(1949 = 100}
Real output Persons employed Production and related workers
Item and year e e
Man-hours Man-hours Man-hours
Gross Net Number patd Number paid e
Old basis:
1947 91,2 90. 2 99, 2 100,8 101, 9 104, 0 .e
TR e MR 98,7 9B.5 97.2 97.7 99,3 99.5 o
AL, B e o e L 100.0 100.0 100,0 100.0 100.0 100. 0 o
1950 99.5 99.5 96. 1 93,1 95,9 92.8 e
ol SR IR SRR 101. 8 100, 6 97.7 99.4 94.3 97,6 -
JS6Z) T, .. A b e 115, 3 116.6 94,3 96.3 92,8 95,9 -
1953 .......... 121.3 123.8 96.9 97.1 94.6 95,8 .e
1954 119, 7 122, 3 98. 17 92.6 98,17 90, 3 .
o T RS TR 125, 2 129, 6 96,7 91.3 93,0 67.8 go
1956 129.1 134. 4 100.8 92. 4 95,3 87.0 87.0
1957 137.5 143.3 97.2 88, 1 92,3 €3.0 82.8
1958 .. 133.9 139.7 94, 2 85.0 89.0 9,7 78.6
1959 144.1 150,0 92.8 84.9 86.5 78,9 .4
1960 148.0 154.7 90.9 83,5 83.0 76. 5 73.6
1961 150. 9 158, 5 88.1 79.1 80.1 71.7 69,0
1961 “FENE OIRIEE TS e v sasivabieans 165, 5 175.7 B8.8 8.5 78.6 68.9 - .
Annual trend rate of change (%)........ + 3.7 + 4.2 - 0.8 - LS - L4 - 24
New basis:
144,1 150,0 92.8 64,9 86.5 78.9 i,
147, 4 153.6 90.9 83.5 83.0 76,5 i,
151, 0 157.8 88.1 79.1 80.1 71.7 9.
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1947 -61

TABLE B 3. Selected Statistics of Manufacturing Activities, Breweries, Canada,
i
| Cost at factory
B Cost at factory Value added
e S Estab- Value of of fuel and value
&0 and vear o : N of materials per person
lishments shipments used eleﬁfsré(cllty added employed
T W s ™l 4 No. E $'000 i
Old basis:
61 114,547 25,871 1,875 86, 801 10, 112
61 126,939 34,995 2,161 89, 783 10, 680
64 142,400 37,940 2,334 102,126 11, 804
63 149, 409 42,018 2,318 105,073 12, 643
63 161, 159 45,906 2,512 112,741 13, 344
61 178, 769 49,713 2,550 126,465 15,492
61 200, 886 51,482 2,598 146, 806 17,512
62 198, 390 47,590 2,651 147, 836 17,309
58 210,572 48,678 2,730 158,371 18, 926
1956 59 215,897 53,047 3,049 161,031 18.458
1957 57 231,416 59, 230 3,252 169, 991 20, 208
1958 , 55 232,353 55,656 3,182 172,383 21, 156
1162 7 T . SR 56 244, 766 57,936 3.225 183,535 22,853
|
New basis: l |
1959 56 243,357 57,936 3,225 182, 465 22,720
TN ... o e 54 250,023 58, 050 3,289 188, 855 24,015
[ el I S N ot 54 259,438 59,062 3,300 197,399 25,895

Salaries and
wages, persons
employed, as
per cent of
value added

T %

Lo N~ I Y

~nNotiy

[~L'-F. %"

22.1
22.3
20.

Book
value of
inventories,
year end

$'000

26, 064
26, 268

30,510
30, 187
29, 099
29,005

29, 005
29,575
31,708

t Excludes federal and provincial taxes, duties, brewers' license fees and permits, and outward transportation costs. Figures up to and including 1953
represent gross value of products.

TABLE B4. Selected I.abour Statistics®' of Manufacturing Activities, Breweries, Canada. 1947 -61

Administrative and office
Persons employed Production and related workers employees
I S o S — s I
Man-hours?
As per Not g Average Average
Item and year Per - Man- [centof | poo worked Agoeralge S '}1‘3?1':&@9 e e
Number \ fsiltab- inek hoa\ixds Number |persons | oo but paid | oMY 2?:1"5 Number | S20Y | hours
shment [} em- § as per 0 P per aid per
ployed ‘ Paid | Worked cent of ings’ week® ings* pweel?‘
I man-
hours
i paid
No. | $'000 | ‘000 1 % | $'000 | '000 | ‘000 % | § | No. | $ No.
Old basis: | '
141 (19,427 [ 19,621 | 7,143 | 83.2 | 14,477 | 16,834 : 0. 86 45,3 | 1,441 1.71 3.2
138 | 21,253 {19,015 | 6,961 82.8 | 15,952 |16,113 f 0.99 43.8 | 1,446 1. 84 38.6
135 (23,461 | 19,461 | 7,010 | 81.0 (17,324 (16,191 . 1.07 43.0 | 1,642 1. 85 38.3
132 | 23,889 | 18,121 | 6,725 80.9 |16, 822 (15,020 & 1. 12 43.1 1, 586 1.91 an. 6
134 (27,489 | 19,351 | 6,608 78.2 | 19,433 | 15,799 E 1,23 43.6 | 1,841 2.10 37.1
134 | 30,144 [ 18,745 6.507 79.7 | 22,044 | 15,524 1.42 43.1 1, 656 2809 37.4
137 | 31,738 | 18,906 | 6,629 79.1 (23,269 (15,513 1.50 42.6 | 1,754 2.35 37.2
138 | 33,423 | 18,018 | 6,779 79.4 | 23,975 |14,619 1,64 40.6 k. 162 2.44 3.1
144 | 34,388 | 17,766 | 6,522 77.9 {24,163 (14,214 1,70 40.6 | 1,846 2.i58 37.0
|
148 36,770 | 17,982 | 6,678 6.5 | 25,372 (14,088 (13,089 2.1 1. 80 [ 40.6 | 2,046 2,71 36.6
148 | 37,003 {17,139 | 6,467 76.9 | 26,042 {13,445 (12,455 7.4 1.94 | 40.0 i, %486 2.86 36.5
148 (37.709 | 16,541 | 6,236 76.5 | 26,275 (12,902 |11, 828 8.3 2.04 39,8 | 4.912 3.00 36.6
143 | 40,348 (16,520 | 6,067 T75.5 | 28,005 12,782 [11,645 8.9 2.19 40.5 | 1,964 3.18 36.6
143 | 40,348 | 16,520 | 6,067 75.5 [ 28,005 [12,782 (11,645 8.9 219 40.5 | 1,964 3.18 36.6
146 |42, 105 | 16,250 | 5, 816 74.0 | 28,416 (12,384 | 11,065 10.7 2.29 40.9 | 2,048 3.28 36.3
141 | 40,882 {15,390 | 5,615 73.7 | 27,560 [11,610 | 10,373 10.7 2.37 i 39.8 | 2,008 3.48 36.2

1 por 1959, 1960 and 1961, labour data of manufacturing activities are identical under the old and new basis. d
 The series were constructed using man-hours estimated by payroll deflatlon for the period 1947-55 and reported man-hours from 1956 on.
s From 1947 to 1955 inclusive the figures originate from the publication Review of Man-hours and Hourly Earnings, Ottawa, Queen's Printer, Annual (DBS

Catalogue No.

“From 1947 to 1957 and fo

fron the ledgers of the Employment Section, Labour Division, DBS. ‘ . ; y
5 In 1961, the reported figures of administrative and office employees have been assigned in total to manufacturing activities, although, according to the
New Establishment Concept, they are actually applicable to total activities. This was done despite the fact that nonmanufacturing activities in this industry are

af some importance,

72+ 202); from 1956 on, they are calculated from reported data in the Census of Manufactures, -
r 1961, the figures were estimated (See Part V, Industry Technical Notes, page 128); from 1958 to 1960, they were obtained

Note: The terms ‘‘production and related worker’' and *‘administrative and office employee'’ as defined in the Census of Manufactures can be considered
roughly synonymous with *'wage-eamer’’ and ‘‘salaried employee’’ respectively as used in the Employment Surveys. (See Part IV, General Technical Notes,

page 112),



CHART BI.
INDEXES OF REAL OUTPUT AND LABOUR INPUT,
BREWERIES,CANADA,1947-61
(1949:100)
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INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER,
BREWERIES AND MANUFACTURING, CANADA, 1947 -6I
(1949=100)
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CHART B3,

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED,
BREWERIES AND MANUFACTURING, CANADA,1947-61I

(1949=100)
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CHART 24

INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER AND COMPONENTS,

BREWERIES, CANADA, 1947 -61
(1949=100)
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CHART BS.

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED AND COMPONENTS,
BREWERIES, CANADA,1947-61

(1949=100)
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BHEAT 26

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PRODUCTION AND RELATED WORKERS AND COMPONENTS,
BREWERIES, CANADA, 1947 -6
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CHART B7

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PERSONS EMPLOYED AND COMPONENTS,

BREWERIES, CANADA,1947-6I
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CHMa® T 99
INDEXES OF REAL GROSS OUTPUT PER PRODUCTION AND RELATED WORKER,BREWERIES,
CANADA AND UNITED STATES,1947-61
(1949=100)
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CHART BOS.
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SECTION C

GENERAL DESCRIPTION AND CHARACTERISTICS OF THE INDUSTRY

Detinition and Structure

The Breweries industry, No. 145 in the (new)
1960 Standard Industrial Classification, is part of
the major group, Food and Beverage Industries, and
is defined as follows:

“‘Establishments primarilv engaged in manu-
facturing ale, beer, porter, stout and other malt
liquors.’'*

This definition does not differ from the one
which prevailed while the 1948 Standard Industrial
Classification was in force, when the industry was
known as Malt Liquors, Moreover, the introduction
of a new definition of reporting units (establish-
ments)® in the 1961 Census of Manufactures has not
affected the principal statistics of manufacturing
operations except for minor valuation adjustments.®

Growth and Characteristics

The current value of factory shipments in the
Breweries industry excluding indirect taxes and
fees,as shown in the following Table C1, increased

4 Dominion Bureau of Statistics, Standard Industrial
Classification Manual,Ottawa, Queen’s Printer, December
1960, Occasional (DBS Catalogue No. 12-501).

s See Part IV, General Technical Notes, pages
115-1186,

¢ Ibid, page 115.

by 125.2% between 1947 and 1961, while for Manu-
facturing as a whole the corresponding increase
was 140.5%. The share of Breweries in the Manu-
facturing total was very small and remained virtu-
ally unchanged at 1.1% from 1947 to 1961. During
the same period, the value of factory shipments of
the major group, Food and Beverage Industries, and
of the Beverage Manufacturers sub-group’ increased
by 105.7% and 147.0% respectively. Thus, the value
of shipments of Breweries became a slightly more
important part of the Food and Beverage Industries
total, increasing from 4.8% in 1947 to 5.3% in 1961,
while its share in the shipments of the Beverage
Manufacturers declined from 45.8% to 41.8%.

On the employment side, the patterns of growth
between 1947 and 1961 were somewhat different. As
shown in Table C2 the number of persons
employed decreased by 11.29 in the Breweries in-
dustry and increased by 11.8% in Manufacturing,
12.5% in the major group Food and Beverage In-
dustries, and 1.5% in the Beverage Manufacturers
sub-group.

7 The Beverage Manufacturers sub-group includes
the Soft Drink Manufacturers, Distilleries, Breweries and
Wineries industries.

TABLE C 1. Value of Factory Shipments,® Breweries, Beverage Manufacturers,
Food and Beverage Industries, and Manufacturing, Canada, 1947-61

Breweries Breweries Brewerjes Biewelke

(excluding | Beverage | Food and | . . = |aspercent | as per cent | ‘ne'st

Year indirect | manufac- | beverage ine | of beverage | of food and fs 0 Cf -
taxes turers | industries & manufac- beverage |° r:laxgu ag

and fees) turers industr ies LG
millions of dollars per cent

115 251 2,384 10, 081 45.8 4.8 il &

12a 286 2,840 11,875 44,4 4.5 151

142 314 2, 883 12,480 45.2 4.9 118

149 335 3,030 13,818 44.5 4.9 |

161 375 3, 450 16, 392 42.9 4.7 )

179 410 3,473 16,983 43.7 5 2 b B

201 442 3,492 17,785 45.5 548 %1

198 445 3,563 17,555 44.5 56 01

21 469 3,614 19,514 45,0 348 16 I

216 495 3,827 21,637 43.6 5.6 j 1)

230 581 4,135 21,452 43.3 5.6 1,

231 255 4,486 21,435 41.6 5.1 T

243 589 4,623 22,831 41. 3 598 1er

250 602 4, 668 23, 280 41.5 5.4 1% 1

259 620 4,905 24, 243 41.8 5.3 1.1
22502 247.0 2054 240,5 54 o

11n 1952, the general basis of collection was changed from ‘‘gross value of products’’ to “’selling value of factory

shipments’’.

2 Brom 1957 on, data are based on the new 8,I.C, and the New Establishment Concept. There would have been no
significant differences in the results if data on the “’old basis’’ had been used.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing industries of Canada, Ottawa, Queen's

Printer, Annual (DBS Catalogue No. 31-201).
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TABLE C 2. Persons Employed in Manufacturing Operations, Breweries, Beverage Manufacturers,
Food and Beverage Industries, and Manufacturing, Canada, 1947-61

Breweries Breweries i iloc
Beverage | Food and as per cent | as per cent
Year Breweries | manufac- | beverage M?.mixfac— of beverage | of food and 3? n‘;:g sznct
turers | industries Unrg manufac- | beverage . o
turers industries urine
number per cent
8, 584! 20, 015 167,856 |1,131, 750 42.9 Sl 0,8
8,407 19, 967 168,893 |1,155,721 42.1 5.0 (0 7]
8,652 21, 069 170,024 1,171, 207 41.1 8..1 0,7
8, 311 20, 693 167, 664 |1, 183, 297 40.2 5.0 Q, 7
8, 449 21, 037 172,493 |1, 258, 375 40, 2 4.9 0.7
8,163 21,105 175,552 (1,288,382 38.7 4.6 0.6
8,383 21, 855 176,649 (1,327,451 38. 4 4.7 0,6
8, 341 21, 847 177,883 |1,267, 966 39.1 4.8 0.7
8, 368 21, 690 180, 085 |1, 298, 461 38.6 4.6 0,6
8,724 22,452 183,008 |1,353, 020 38.9 4.8 0.6
8,413 21,912 189, 104 |1, 340, 948 38.4 4.4 0,6
8, 148 21,180 187,720 |1,272, 686 38.5 4.3 0.6
8, 031 21, 030 189, 180 |1, 287,809 38.2 4.2 0,6
7, 864 20, 766 190,946 |1,275, 476 37.9 4.1 0, 6
7,623 20,313 188,855 |1, 264, 946 317k 5) 4.0 0,6
1961 as % of 1947 ...oeceeveee 88.8 101. 5 19182215 111.8 Vo dJ

! Revised.
? See Table C 1, footnote 2, page 71.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, Ottawa, Queen’s

Printer, Annual (DBS Catalogue No. 31-201).

In summary then, the Breweries industry was
characterized by a substantial increase in the value
of shipments accompanied by a moderate reduction
in the number of persons employed. Manufacturing,
on the other hand, experienced greater growth in
shipments and a slight increase in employment.

During the post-wal period, the composition of
output in the Breweries industry showed a substan-
tial change, reflecting changing consumer tastes

and habits. Table C3 presents the distribution of
shipments in1950 and 1961 among the various prod-
ucts., A further distribution by varieties of beer
(lager, bock, ale, porter, and stout) could not be
made because of the restricted amount of product
detail in the Cersus of Manufactures questionnaire.
The group ‘‘all other products’’ comprises ship-
ments of grain dried for sale, grain sold wet, fresh
and dried yeast, carbonated beverages, distilled
water, etc,, produced by brewing establishments.

TABLE C 3. Distribution of Factory Shipments! by Principal Products, Breweries,
Canada, 1950 and 1961

Products 195072 1961
$'000 % $'000 %
BEertinis nrally o colEsn- A% P 8T TR T 135, 538 56, 2 306,213 73.3
Beer in large bottles 58, 760 24,3 41, 062 9.9
Canned beer ................. 719 0.3 4,310 1.0
Draught and bulk beer ... 43,686 18. 1 61, 388 14.7
il “ETRITors e | S S Sl O SN o TR R (U 2,639 1e.1 4, 544 1.1
MO SHTDMIEUES) 5.7 oo o kos % ons oo shuats 20 s e s 50 B anees 241,343 100. 0 417,517 100.0

! Value of shipments includes indirect taxes and fees,

2 Prior to 1950, no product detail was requested in the

large bottles and canned beer.

It is clear that there was a definite shift from
draught and bulk beer, and beer in large bottles, to
beer in small bottles. As a percentage of total ship-
ments, the latter increased from 56.2% in 1950 to

Census of Manufactures for beer in small bottles, beer in

73.3% in 1961, while shipments of beer in large
bottles were reduced from 24.3% to 9.9%. Shipments
of draught and bulk beer represented 18.1% of total
shipments in 1950, but had fallen to 14.7% by 1961.




Size and Location of Establishments®

Genmially, as shown in Table C4 the size
sirusture of the Breweries industry underwent no
important change between 1947 and 1961. The de-
crease in the number of establishments, from 61 to
54, occurred largely in the latter part of the period
and was concentrated in the 1-99 employment size
group. During this period, the number of gallons
brewed per establishment increased from 2.8 to 4.8

3 -

millions respectively. Although the proportion of
establishments in the group of 500 and over com-
prised less than 6% of the total number of establish-
ments in 1961, its share of total employment was
31.2%, of salaries and wages 35.1%, of value ot pro-
duction 27.6%, and of value added 27.3%. However, the
largest concentration of employment was in the
100-499 size group which, except for 1956, con-
tributed over 50% of the gross value of production
and value added of the Breweries industry.

TABLE C 4. Percentage Distribution of Selected Statistics, Classified by Number of Persons
Employed in Manufacturing Operations,® Breweries, Canada, 1947, 1956 and 1961?

Persons employed
Item and year
500 and
Total 1-99 100-499 S
Per cent
EstabliShmentis, ........cccccoveeeereealinsescosdbie uonseesosnnsbssms et 1947 100. 0 54.1 41.0 4.9
1956 100. 0 64.4 3085 58l
1961 100. 0 59.3 3552 G5
Bersons employed® V... WMo ooe Db WS 0 1947 100. 0 20.3 54.17 25.0
1956 100. 0 24.3 43.5 &
1961 100. 0 19.5 49.3 3T
Salaries and WAEESY ..cccieiceieere e 1947 100. 0 18.8 53.9 DR 33
1956 100.0 23501 42.0 34.9
1961 100. 0 18.0 46.9 Fhail
Gross value of production .....c..cemicornciinicciinencneenns 1947 100. 0 WT-15 SR 24.8
1956 100.0 21T 44.0 34.3
1961 100. 0 15. 8 56. 6 27.6
Cost of materials used .........cccocveieiieeiivicce e, 1947 100. 0 18.5 58. 0 25945/
1956 100, 0 20, 2 46. 3 83..9
1961 100.0 16.7 54.5 28.8
Veellide adued, ... e W s e 1947 100.0 17 T 24.6
1956 100. 0 el )l 43.3 34.6
1961 100. 0 15. 4 onE.3 2.3
Dollars
Value added per person employed ...........ccceeeerevecenernranne 1947 10,112 8, 786 10,671 9, 966
1956 18,703 17 01,5 18, 607 20,106
1961 26,032 20, 500 30,277 22,786

! Sometimes the data for two separate establishments

are combined

combinations are treated as single establishments in this table,
21961 data are based on new S,1.C. and New Establishment Concept.

3 Excludes persons employed in separate head offlces.

Another major impression which emerges from
Table C4 is that there was, for the industry as a
whole, no simple relationship between the size of
estahlishment and the level of value added per
person employed. In the Breweries industry, value
added per person employed is more likely to be a
finction of productive capacity, as measured by the
s!ze and number of brewing kettles in the establish-

8 See Part I, Synthetic Textile Mills, footnote 22
page 44,

in a single report for Census purposes. Such

ments concerned, rather than by the number of em-
ployees. The necessary information with which to
pursue this question was not available.

Table C5 below shows that the largest con-
centration of establishments in the Breweries in-
dustry remained in Ontario even though their number
decreased from 22 in 1947 to 17 in 1961. The most
impressive relative gains were achieved by the
Atlantic provinces which virtually doubled their
percentage share of the number of establishments
and value of shipments.
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Employment, Hours of Work and Remuneration of
Labour

Employment and Hours of Work.—Overall chan-
ges in employment in the Breweries industry (Malt
Liquors) during the period 1947-61 have already
been discussed in the context of the industry's
growth relative to that of Manufacturing, Food and
Beverage Industries (Food and Beverages), and
Beverage Marufacturers as illustratedin Table C2.°
The changes which occurred in the composition of
employment, i.e., between production and related

workers and administrative and office employees,
may now be summarized.!® In all three cases, the
ratio of administrative andoffice employees to totual
employment increased between 1947 and 1961.How-
ever, the increase from 16.8% to 26.3% in the ratio
for the Breweries industry was larger than that for
the Food and Beverage Industries (19.0% to 20.4%)
and for Manufacturing (16.9% to 23.4%). The in-
creases for the latter groups took place mostly before
1954 whereas, for the Breweries industry, the impor-
tant changes occurred after 1954.

TABLE C 5. Number of Establishments, Persons Employed and Value of Shipments by Province,
Breweries, Canada, 1947 and 1961

Persons emploved Value of shipments!
Province Establishments in manufacturing (excluding indirect
operations taxes and fees)
No. % No. % $'000,000 %
1947
1y 7 1o [+ IR . T A R —— 61 100. 0 8,584 100.0 115 100.0
Atlantic PIOVINCES ....cccocvvveeeiiveienirvrenscrennens 4 6.6 437 G )L 4 35 )
QUEDEC ..vvevrieerreenns 8 181 2, 8572 33.3 32 27.8
(Ot O e Y S Y i 22 36.1 2, 9357 34.2 43 37.4
Manitoba ......... 6 9.8 630 7.3 1 6.1
Saskalhewan L. ohm o L W0 s o | ... 5 82 392 4.6 7 6.1
RETR, e oy by e m B 5 8.2 565 6.6 10 8.7
BritifshecColumbia’ 8 4. 0. Nl 11 18.0 768 8.9 12 10. 4
1961
(Nanadal ... . e b o e e 34 100.0 7,623 100.0 259 100.0
Atlantic Provinges ...occoccveeeiveesrvivessesseercnns 7 12.9 597 7.8 17 6.6
il T E U 00 OSRG T 5 &) 9.3 2,329 30.6 62 23.9
() AL SRRt IR oy ~ St SOOI RO 17 31.5 2,637 34.6 114 44.0
Mamiieha, oo b0 S8 C D e 6 11.1 623 8.2 15 5.8
Saskatchewan ... 5 9.3 362 4.7 11 4.2
Alberta ............... . 6 11. 1 516 6.8 17 6.6
BriishiSalumhia, = 5.0, s B 8 14.8 559 T3 23 8.9

! In 1947, gross value of products.
2 Revised.

Source: Dominion Bureau of Statistics, Breweries, Ottawa, Queen's Printer, Annual (DBS Catalogue No, 32-205),

During the period 1947-61, there was a wide-
spread tendency, to which the Breweries industry
was no exception, for the length of the working
week of production and related workers (wage-
earners) in the Manufacturing industries to decline.
Average hours paid per week in Breweries declined
from 45.3 hours to 39.7, i.e., by 12.4%, while the
corresponding decrease in the Food and Beverage
Industries major group was from 42.0 hours to 40.4
(3.8%) and in Manufacturing from 42.5 hours to 40.6
(4.5%).In absoclute terms,average weekly man-hours

® Because labour data are not as readily available
for the Beverage Manufacturers sub-group as for the
Food and Beverage Industries and Manufacturing, the
following comparisons are restricted to Breweries and
the latter industrial groups.

paid in the Breweries industry were, until 1954,
greater than those for the other two aggregates,
Subsequently, man-hours in the former declined
substantially to a level lower than that prevailing
in boththe Food and Beverage Industries and Manu-
facturing.

10 For this comparison and those which follow, the
relevant labour data for the Breweries industry are drawn
from Table B4, or as for Manufacturing and for the Food
and Beverage Industries from the basic sources referrcd
to in the footnotes of Table B4, In this connection, the
terms ‘‘wage-earner’’ and ‘‘salaried employee’ as usedl
in the Employment Surveys can be considered as roughiy
synonymous with ‘’production and related worker’* ant
‘‘administrative and office employee’ respectively a®
defined in the Census of Manufactures. Delivery workers
in the Employment Survey are classified as wage-earners,
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As may be seen from Table C6, there are wide
differences bhetween the three aggregates in the
silios of man-hours not worked but paid to total
iman-hours paid. Because of the partial use of inter-
palated data, no useful interpretation of the year-

to-year changes can be made, Nevertheless, there
can be no doubt that the man-hcurs not worked but
paid in the Breweries industry have increased at a
significantly faster rate than those in the Food and
Beverage Industries and in Manufacturing,

TABLE C 6. Man-hours not Worked but Paid of Production and Related Workers
as Per cent of Total Man-hours Paid, Breweries, Food and Beverage
Industries and Manufacturing, Canada, 1956 -61

Food and
Year Breweries beverage Mf‘?r"i]gac'

industries €

per cent
[ 3l 4.2 4.9
7.4 4.0 3.1
8.3 4.3¢ 5821
8.9 .. 15 5k 2t
LOAT, 4.7 3o
10.7 4.9 5.6

! Interpolated data.
1 New S.I.C.
? New S.1.C. and New Establishment Concept.

The downward trend in the average weekly
hours paid of wage-earmners in the Breweries industry
was also evident for salaried employees,'! but to a
lesser extent. In the Food and Beverage Industries
and Manufacturing, average weekly man-hours paid
decreased in the period 1947-60 from 41.2 hours
to 38.8 (5.8%) and from 40.4 hours to 38.5 (4.7%)
respectively, while for the Breweries industry, the
corresponding decrease was smaller at 2.4% (from
37.2 hours to 36,3). The difference in the absolute
levels of the data is noteworthy, average hours paid
of salaried employees in the Breweries industry

11 Average weekly man-hours paid and average
hourly earnings of salaried employees in the Breweries
industry (Malt Liquors) were estimated from comparable
data in the Distilled and Malt Liquors industry. See Part
V, Industry Technical Notes, page 128,

being invariably lower than those in Manufacturing,
which in turn were always lower than those in Food
and Beverage Industries.

Remuneration of Labour.—It is evident from
Table C7 that the ratio of payroll to value added!?
for the Breweries industry is very low in compari-
son with that for Manufacturing, Food and Beverage
Industries, and for all other selected industries,
except Distilleries. The annual fluctuations of the
ratio in the Breweries industry are shown in Table
B3 in Part II. The figures indicate that labour's
sharein value added has remained reasonably stable
over the period under study.

11 See Part I, Synthetic Textile Mills, page 47,

TABLE C 7. Salaries and Wages Paid as Per cent of Value Added by Selected Manufacturing
Industries, Industrial Groups and Manufacturing, Canada, 1961

Salaries a_nd
Salaries Value Z:%E;Sr gz;g

Industry and industrial group and wages added by of valug

paid manufacture Sded T8
manufacture

thousands of dollars per cent
Ro0dndheverageMnNAuSILIC Sp. s e e . 555, uirese: Toiaion iy oog s - 0700, 687, 996 1,704,715 40.4
Breweries . ... 40, 882 197, 399 207
Distilleries . 21,001 113, 895 18.4
RUARCALIEE = B 0 ot e e T I IO e e oo oo B, 2,529 9,953 25.4
SQA Rl MHeMBNTEACTEREIS ... Sisenneeesesseeorosibrenssthssiiansnssssitisesaliaousiol Stidy 29,766 1186, 068 25.6
o GRECERDROAUGES IRAUSIIICS, e ... | ... 270 7oz, TR Sar b otounshs dansnsosssose roadss 39, 154 128, 640 30.4
Muchinery industries (except electrical machinery) .......cccceccverieivreceenns 195, 606 329, 764 59.3
e caliniodists*indtstioles. ..., ... L L BTN L L 353,568 617,534 o3
wBemical and chemical products INAUSLEIES ... .....ccoevvieiieeeseeeeceneereens 254, 004 760, 928 38..4
Pctiand Hilisdyindustries ... ..o LN NEE S e LD L a0 471,137 10T 31\6 44.0
LTI TR R S S S O L el £ A 5,231, 447 10,682, 138 49.0

Source; Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, 1961, Ottawa,

Queen’s Printer, Annual (DBS Catalogue No, 31-201),
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Average hourly earnings of production and
related workers (wage-earners) in the Breweries in-
dustry were consistently higher during the period
1947-61 than those prevailing in Food and Bever-
age Industries and in Manufacturing, and increased
substantially more. In fact, average hourly earnings
of wage-earners in the Breweries industry rose from
86¢ in 1947 to $2.34 in 1961, or by 172.1%. In the
Food and Beverage Industries, the overall increase
was 126.8%, from 71¢ in 1947 to $1.61 in 1961.
These figures compare closely with those of Manu-
facturing where there was an increase of 125.9%
but from a slightly higher level, i.e., from 81¢ to
$1.83.

Average hourlv earnings of salaried employees
in Breweries'® in 1947, at $1.71 were 48.7% higher
than in Food and Beverage Industries ($1.15) and
39.0% higher than in Manufacturing ($1.23). By
1960, however, the gap between Breweries and the
other two aggregates had diminished to 41.2% and
26.1% respectively. In the Breweries industry, the
overall increase during the period 1947-60 was
proportionately lower (92.4%) than those of Food

13 gee footnote 10, page 74,

and Beverage Industries at 102.6% and Manufactur-
ing at 112.2%. Average hourly earnings of wage-
earners increased by 161.6% between 1947-60, and
for salaried emplovees, the increase was 92.4%.

New Capital and Repair Expenditures*

During the period 1947-61, construction ex-
penditures in the Breweries industry represented a
substantial part of total capital and repair expendi-
tures, even though their relative importance declined
somewhat.

Total capital and repair expenditures in the
Breweries industry constituted, on the average,
11.8% of those in the Food and Beverage Industries
between 1948 and 1961. As may be seen from Table
C8 the year-to-year variations in this percentage
were somewhat erratic, the highest values being
registered before 1956. Until 1956, when the trend
was more or less reversed, capital and repair ex-
penditures in the Breweries industry constituted a
diminishing share of the Manufacturing total.

4 goe Part I, Synthetic Textile Mills, footnote 7,
page 16,

TABLE C 8. New Capital and Repair Expenditures in Breweries, Food and Beverage Industries,
and Manuofacturing, Canada, 1948 -61

Jbpsies Breweries | Breweries Breweries

Food and Mannies construction| total as per | total as per

Year Qo= Machinery beverage sl & as per cent | cent of food | cent of manu-
siruc- i Total industries 8 of breweries |and beverage| facturing

tion |equipment total total total
millions of dollars per cent

8.3 11.9 20,2 130.2 901.8 41.1 1639 250
v155) 8.8 1682 119.8 874.6 46.3 11825 1.9
6.4 8.9 1'5ma 116.8 849.1 41.8 H 1.8
682 843 14.5 1852, (|05 218 11 42.8 11.6 ige2
6.8 8w 1 14.9 125348 [yl adall 3 45.6 il "8 1.0
5.8 e 4 17.2 137.9 | 1,448.9 .l 1215 1.2
1223 = 1 24.4 108 . 7 1,310.6 50. 4 15.4 1.9
10.6 L1. 8 22.4 160.0 | 1,459.7 47.3 14.0 195
Y 0. 2 1%G6: 1 166.3 | 1,971.6 36.6 9.7 0.8
5.4 13.4 18.8 181.1 | 2,092.8 28.7 10.4 0.9
4.8 10.0 14.8 191.5 | 1,6669 32.4 I 0.9
0 14.6 21.6 202.3 | 1,806.3 32.4 10.7 ]
9.6 16.0 265.5 221.8 ¢ 19.849:0 37.6 )b, 1.4
.5 16.4 25.9 240.8 | 1,766.7 36.7 10.8 1)
ARGLALS: - o A el 106.1 161.9 l 267.8 | 2,278.2 [20,644.4 39.6 11.8 1.3

! From 1960 on, new S.I.C.

Source: For the Food and Beverage Industries and Manufacturing, see: Private and Public Investment in Canada,
Ottawa, Queen’s Printer, Annual (DBS Catalogue No. 61-504)— Private and Public lnvestment in Canada Qutlook, Ottawa .
Queen’s Printer, Annual (DBS Catalogue No. 61-205). For the Breweries industry 1948-59, see: The Brewing Industry,
1959 and 1960, Ottawa, Queen’s Printer (DBS Catalogue No. 32-205). For 1960 and 1961, the figures were obtained from
the supplement to Privcte and Public Investment in Canada Owrtook, 1963, Business Finance Division, Dominion Burs:
af Statistics.
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SECTION A

TRENDS AND FLUCTUATIONS IN OUTPUT PER UNIT OF LABOUR INPUT

Introduction

During the period 1947-61, the increases in
output per unit of labour input in the Pulp and Paper
Mills industry were approximately half of those of
the Manufacturing industries as a whole. For the
years 1947t0 1952 and 1958 to 1961 the productivity
of the Pulp and Paper Mills industry and that of the
Manufacturingindustries increased at approximately
the same rate, so that the gap between the two sets
of measures is the result of a period of very slow
growth in productivity experienced by the Pulp and
Paper Mills industry during the years 1952 to 1958.

The growth of productivity in Pulp and Paper
Mills was achieved through moderate increases in
the volume of output accompanied by even smaller
increases in labour input. A closer examination of
the productivity series suggests that the industry
passed through three successive stages. Between
18947 and 1852, output per unit of labour input in-
creased by more than the average for the period as
a whole; this was achieved with substantial in-
creases in both output and input. Between 1952 and
1958, the productivity components increased at
approximately the same rate and, as a result, the
growth in output per unit of labour input was negli-
gible. From 1958 on, productivity increased marked-
ly due to substantial increases in output achieved
by more or less constant labour inputs.

It is evident when real gross output per produc-
tion and related worker in the Canadian industry is
comparedwith that of the United States that produc-
tivity in the latter increased more noticeably.

As in the case of the Breweries industry, no
ccmparison between real net output per person em-
ployed and new capital and repair expenditures is
presented for the Pulp and Paper Mills industry
because it was not found possible to identify sta-
tistically the influence of new capital and repair
expenditures on productivity.®

Overall Changes in Output per Unit of Labour Input,
1947- 61

In Charts B2 and B3 the movements of real net
output per production and related worker and per
person employed for the Pulp and Paper Mills in-
dustry are compared to those for Manufacturing. Be-
cause differences between net and gross measures
are insignificant, as in the case of the Breweries
industry,? the conclusions from a study of Charts
B2 to B7 are much the same as those which would
have emerged from series based on real gross out-
put data.

For the period 1947-61, as shown in Chart
52, overall increases in real net output per produc-
tion and related worker were 37.8% and 71.4% for

! See Part I, Synthetic Textile Mills, page 16,
? See Part 11, Breweries, page 53.

Pulp and Paper Mills and Manufacturing, the re-
spective annual growth rates being 1.7% and 4.0%.
Very much the same degree of increase is evident
in the figures of real net output per person em-
ployed. Chart B3 shows that real net output per
person employed increased by 32.5% and 55.5%
between 1947 and 1961 for Pulp and Paper Mills
and Manufacturing, Wwith corresponding annual
growth rates of 1.4% and 3.3%. A comparison of
Charts B2 and B3 shows that the influence of ad-
ministrative and office employees was of roughly
the same relative importance at both levels of ag-
gregation.

The real net output per man-hour paid series
in the Pulp and Paper Mills industry increased
substantially more than the corresponding real net
output per man series. During the period 1347-61,
real net output per man-hour paid of production and
related workers increased in overall terms by 63.0%
or 3.2% per annum and real net output per man-hour
paid of persons employed by 55.5%or 2.9% per annum.
These increases in real net output per man-hour
paid were more evenly spread over the period under
consideration than those of real net output per man.

Year-to-year Changes in Output per Unit of Labour
Input

From Charts B2 and B3, it is evident that
year-to-year changes in output per unit of labour
input were more irregular for Fulp and Paper Mills
than for Manufacturing as a whole. However, year-
to-year changes in output per production and related
worker and per person employed were not signifi-
cantly different within each universe. In the Pulp
and Paper Mills industry, the year-to-year move-
ments of output per man in Charts B4 and B5 were
similar to those of output per man-hour in Charts
B6 and B7; however, the latter were less pro-
nounced which accounts for the closer correspond-
ence to the straight line logarithmic trend.

Year-to-yearchanges in real net output per pro-
duction and related worker and per person employed
wete positive for all years except for 1950-52,
1953- 54 and 1956- 57, 1h both man-hours paid meas-
ures, negative year-to-year changes were fewer in
number and smaller in size.

Growth of Real Output, 1947- 61

The overall increases in real gross output and
real net output, as shown in Chart B 1, amounted to
68.9% and 74.5%tespectively for the period1947-61.
In terms of their annual growth rates both increased
by 3.6% per annum.

Year-to-year changes in gross and net output
were approximately of the same magnitude and were
generally positive except for the years 1951-52 and
1956 -58. Although some of the turning points in
output coincide roughly with those of the Canadian
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business cycle® it should be remembered that de-
mand for the products of the Pulp and Paper Mills
industry depends to a large extent on the conditions
of foreign markets,

Changes in Labour Input, 1947 - 61

From Chart B1, it is evident that the produc-
tion and related workers and persons employed
series showed similar patterns of growth. In terms
of overall change, the production and related work-
ers series increased by 26.7%, corresponding to an
average annual rate of growth of 1.9% while the
persons employed series rose by 31.8% or 2.2% per
annum. The slightly higher rate of growth of persons
employed reflects the increasing importance of ad-
ministrative and office employees relative to pro-
duction and related workers.

Year-to-year fluctuations were generally in the
same direction for production and related workers
and persons employed. Although year-to-year chan-
ges were not as pronounced in employment as in
output, their magnitudes were larger than for the
corresponding man-hour series.

3 Cyclical downtumns for the Canadian economy are
identified as running from 4th quarter 1948 to 3rd quarter
1949, 2nd quarter 1953 to 2nd quarter 1954, 2nd quarter
1957 to 2nd quarter 1958 and 1st quarter 1960 to lsi
quarter 1961. See: Report of the Royal Commission on
Banking and Finance, Ottawa, Queen's Printer, 1964,
page 402.

Comparisons with United States Data

Comparisons between Canada and the United
States are possible because the U.S. official series
have approximately the same industrial coverage as
those for Canada. The same qualifications concern-
ing the conceptual and statistical basis of the com-
ponent output and input measures hold as in the
case of the Breweries industry.*

For the period 1949-61, the index of real gross
output per production and related worker for the
U.S. grew substantially more than the Canadian
index. However, it may be noted that the indexes
for the two countries increased at approximately
the same rate between 1958 and 1961. In overall
terms, as shown in Chart B8, real gross output per
production and related worker increased by 27.5%
and 68.5% in Canada and the United States respec-
tively with corresponding growth rates of 1.5% and
3.6% per annum,

Chart B9 compares the output and input com-
ponents of the productivity series for Canada and
the United States. The data for the United States
are shown in Table Al below. The increases in
real gross output for the period 1949-61 amounted
to 55.7% or 3.3% per annum and 85.1% or 4.5% per
annum for Canada and the United States respec-
tively. The Canadian employment series increased
22.1% or 1.7% per annum and that for the U.S. by
9.9% or 0.9% per annum.

* See Part 11, Breweries, page 54.

TABLE A 1. Indexes of Real Gross Output per Production and Related Worker, Real Gross Output,
and Production and Related Workers, Paper, Paperboard and Pulp Mills,
United States, 1947-61

(1949 = 100)
Real gross s
output per Real P'O%‘:]‘é;w"
Year production gross R lAted
and related output S
worker OIERLS
98.3 103.2 105.1
> 07 95%5) i»
100.0 100.0 100.0
116.0 119.5 103.1
121,36 13042 107.2
118.0 123.9 105.0
118.6 132-.1 1151k
12189 134.6 110.4
13850 1163 B 148..'5
139. 5 160, 2 114, 9
136.9 156.0 114.0
139.8 115654 Lk
152.4 174.4 114. 4
15659 178.2 114.0
168.5 1 8581 109.9
T W R T (RS TR T e e S 0 S TPy U 168.5 185.1 109. 49
Annualstreidgratelaf chanFe MM N ... . i S B e e s 346 4.5 0.9

Source: United States Department of Labor, Bureau of Labor Statistics, /ndexes of Qutput per Man-hour for Selectun
Industries, 1939 and 1947-63, Annual Industry Series, Washington, D.C., U.S., Government Printing Office, December 1965,

page 60,
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TABLE B I . Indexes of Real Output per Unit of Labour Input, Pulp and Paper Mills. Canada, 1947 - 61

(1949 = 100)
Real gross output per Real net output per
Item and year Man-hour | Man-hour | Man-hour | Man-hour
Produc- | Mn-hour | T o worked | Produc- | Man-hour | “ogigor | “worked
Person 7 paid of Person paid of 4
loyed tion . produc- of pro- SRplovid tion IS0Ts produc of pro-
E AR worker epe lo P tion duction paoy worker enr: i tion duction
i 27 workers workers pioy workers | workers
- * Sl
0Oid basis:
1847 ... 96, 0 95.8 93.7 93.0 ‘ 92.4 92.0 90. 1 89.5
1948 ... 98.0 97.17 95.9 95.5 94.5 94.2 92.5 92.1
1949 100. 0 100.0 100.0 100.0 100.0 100. 0 100, 0 100.0
1950 ... 107.5 108. 2 105.7 105.8 ‘ 107.5 108. 2 105. 7 105. 6
1951 108. 2 109.0 107. 2 107.3 | 107.2 108.0 106. 2 106. 3
R s ol e T 102.3 103.1 105.7 106. 2 10L. 7 102. 4 105.0 105. 5 38
1953 104.9 105.3 1612k ;1 112, 8 105.1 105.5 IR 3 113.0 =
1954 106.3 106. 4 116.8 117.6 4 104. 4 164.5 114.8 115.5 s i
1955 109.6 109. 8 121.7 122.8 L 105.7 105.9 117.4 118 4 ve
1956 ... 110.0 110.9 122.8 124.3 124.3 107.3 108. 2 119.8 121 3 121.3
1957 .. 106.8 108. 8 121.9 12543 125.9 104.0 106. 0 118.7 122.0 122.6
1958 ... 107.5 110 4 124.6 129.3 130.3 105.0 107. 8 12, T 126.3 127.3
1959 114 .4 1174 132.6 137.4 139.0 12,2 115. 1 130.0 134.7 136.3
1960 119.7 124. 4 136,17 142.5 144.5 118.6 1285 135,3 141.0 143. 1
1961 ..., 128.11 127.3 140.9 146.7 150.0 122. 4 126.8 140. 1 145.9 149, 1
19615 ask0iof 94T, A WL a .. 128, 2 133.4 150. 4 157.7 132.5 137.8 1558 163. 0
Aunnual trend rate of change (%) ........ % 194 tl.6 + 2.8 + 32 + 1.4 a1/ 4 249 032
New basis: !
1959 ... 114, 4 117.4 132.6 137.4 139.0 112.2 115, 1 130.0 134.7 136.3
1960 ... 119.4 124.1 136, 2 142. 1 144, 0 VR |’ 4] 134.3 140, 1 142.0
1961 ... 121.8 126.3 139, 2 145.4 148.6 L. TR | 128 135.0 140. 6 143.17
|
TABLE B 2. Indexes of Real Qutput and Labour Input, Pulp and Paper Mills, Canada, 1947 -61
(1949 = 100)
Real output Persons employed Production workets
Item and year e T = = 3 e
Man-hours Man-hours Man-hours
Gross Net Number paid Number paid onked
Old basis:
92. 2 88.7 96.0 98. 4 96. 4 99.1
97.8 94.3 99.8 | 102.0 100. 1 4 102.4
100.0 100.0 100.0 100. 0 100.0 | 100.0
108. 1 108. 1 100.6 | 102.3 999 | 102. 4
119, 1 118.0 110.1 T 109.3 | 111.0
113. 7, 113.0 11 107.6 110, 3 107. 1
117.3 1132.5 111.8 104.6 111.4 104.0
124.3 122.1 116.9 106. 4 116. 8 105.7 :
131.0 126.3 119.5 107.6 119.3 106. 7 e
139.5 136. 1 126.8 113.6 125.8 LTR2 112. 2
135..8 131.8 126.7 111.0 124.3 108.0 107.5
132. 3 129. 2 1235 106, 2 119.8 102.3 101.5
142.9 140. 1 124.9 107.8 1247 104. 0 102.8
151.0 149. 5 126.1 0.5 121. 4 106.0 104.5
18547 154.8 126.5 110.5 i 12271 106. 1 103. 8
168. 9 174.5 131.8 ‘ 112.3 126,17 107. 1
Annual trend rate of change (%) ..,.... + 3.8 + 3.6 + 2.2 + 0.7 + 1.9 + 0.3
New basis:
142.9 140. 1 124.9 107.8 121 % 104.0 3
150. 6 148.5 126.1 110.8 121. 4 106.0 104. 6
k. & 148.6 126.2 110.1 L2507 105. 7 103. 4
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TARLE B 3. Selected Statistics of Manufacturing Activities, Pulp and Paper Mills, Canada, 1947-61

I
Salaries and
Cosl at faclory Book
Cost at factory ! s Value added | wages, persons
o x Estab- Value of of fuel and value value of
Lo hod Jon #ishments shipments* | °f ml;zéerials electricity added per person | employed, as | ypyentories,
ed o employed per cent of year end
value added
No. $7000 1 $ % $°000
014 basis: |

1947, 115 706,972 295,444 55,442 356, 085 7,129 | 36.4 i
1948 117 825,858 349,244 63, 843 412,710 7.950 36.7 .
1949. 123 836, 148 348,663 64, 110 423,376 8,134 3. 2 b

1950 123 954, 138 373,883 69,112 511, 143 9, 765 33.1

1951, 126 l 1,237,897 483,014 75,626 679,258 11,856 31.4

128 | 1,157,888 497,047 76,740 584, 101 10, 105 38.6
121 ] 1, 179, 665 499,351 80, 380 599, 935 10, 309 39.3 &
125 1,241,665 515,258 84,891 641,517 10, 545 39.4 ey
125 1,326, 938 546,079 91,041 689,818 11,089 38.5 1 4
126 1,453,442 | 625, 205 103, 506 736, 346 11, 159 40,4 | 245,226
128 1,411,934 | 617,176 108,637 693,476 10,517 44.49 | 281,035
128 . 1.3940600 597, 805 105, 7197 702, 951 10, 969 43.7 279, 838
127 1,498, 042 628, 269 108, 859 759,492 11,679 42.4 ! 258,857

‘ |
1

; 126 1,5C2,312 630,203 109,002 763, 184 11,712 42.3 258, 722
. 126 1,583, 107 657,865 111, 259 814,798 12,388 42.4 278,982
4! 125 1,632, 8347 680, 168 117,084 840, 6472 12,776 42.2 | 285,856

t Pigures up to and Including 1955 represent gross value of products.
? Revised,

TABLE B 4. Selected Labour Statistics of Manufacturing Activities, Pulp and Paper Mills, Canada, 1947 -61

| . 1
\ Persons employed Production and related workers Administrative and office
e R ol employees
| i E = =—1 =l ]
Man-hours!
\
As per Not Average |Average
Tagpand yes Per Eam- | Man- cent of | oo worked '}l‘;ﬂ%e of man- At:’:;alge of man-
Numher liesl:ab— ings hours | Number |persons ings hut pald o bcgrs Number em:]_y :&urs
shment paid em- as per ] paid per : p per
! e Paid |Worked | .ot o | 1nBS® |Tgecks ings’ " week?
man-
hours
pald
No. $'000 *000 % $000 000 % $ No. $ N
0ld basis: |
1947 49, 946 434 129,478 124,851 | 42,240 84.6 103,191 {108,623 0.95 49,6 | 17,706 1.60
1848 51,924 444 |151,663(129,380| 43,858 84.5(121,203 |112, 225 1,08 49.0| 8,066 1.68 40.9
1949 . 52,050 423 {157,704 1126,895 ; 43,807 84.2|124, 920 ({109,579 1,14 47.8| 8,243 | 1,80 40.4
1950 . 52,343 426 1169,247(129,819 43,765 83.6(133,517(112, 199 5 I 1) 48.7| 8,578 | 1.88 39,5
1951 .... 57.291‘ 455 213,170(140,948 | 47.878 83.6 (169,043 (121,614 1.39 48.1| 9,413 2.19 .5
1952 ... 57,803 4521225,353 |136,576 | 48,310 83.6 (177,234 (117,373 s 511 45,81 9,493 ‘ 2.33 38.9
1953 58,194 458(235,742|132, 703 | 48,800 83.9(185,810(113,994 1.63 43.9| 9,394 252 o83
1854 60, 837 487252,598(135.014 | 51,148 84.1(198, 294 |115, 868 1,8 42,9 9,689 | 2.70 38.0
1955 ... 62,205 498 {265, 298 (136,565 | 52,272 84.0(209, 317|116, 937 1.79 42.6| 9,933 | 25l 38.0
1956 ... 65,985 524 (297,572 {144,197 | 55,118 83.5(233,496 |122,893 |115,643 %9 1,90 42.91 10,857 2.96 87.7
1957 65,940 515 (307,628 (140,872 | 54,445 82.6(237.267 (118,337 (110, 783 6.4 2.01 41.81 11,495 3, 18 1
1958 64,084 | 501 (307,416 {134,741 | 52,450 81.9(233,162 (112,132 |104,611 6.7 2.08 41.1}11,59%4 3.20 BillS
1959 ... 65,028 | 512{322,311(136,811| 53,326 82.0(244,801 [113, 931|105, 941 7.0 2.15 41.1| 11,702 3.28 37.6
\
New basis:
1959 ... 65, 162 517 322,936 137,112 53,451 82.0(245,376 {114, 215]106, 207 7.0 2.15 41,111,711 3.28/ 37.6
1960 65,772 522 (345,093 (140,593 | 53,313| 81.1|260,199|116,492|108,017 7.3 23 42,012,459 W4T ) = 37.2
1961 .. 65, 799 526 355,170'140,071 53.428! 81,2(271,234 Iil&,lﬂll()ﬁ,gl'? 7.9 2.34 41.8} 12,371 3.51 b {04

! The series were constructed using man-hours estimated by payroll deflation for the period 1947 -55, and reported man-hours from 1956 on.
? prom 1947 to 1955, the figures originate from the publication Review of Man-hours and Hourly Earnings, Ottawe, Queen’s Printer, Annual (DBS Catalogue

N, 72-202); from 1956 on, they are calculated from reported data in the Census of Manufactures.
s Prom 1947 to 1960, the figures originate from the publication Earnings and Hours of Work in Manufacturing, Ottawa, Queen’s Printer, Annual (DBS Cata-

logue No, 72- 204), the figures for 1961 were estimated,
“in 1961 the reported figures of administrative and office employees have been assigned in total to manufacturing activities, although, according to the

se+ Establishment Concept, they are actually applicable to total activities.
Note: The terms *‘production and related worker'’ and “"administrative and office employee ™ as defined in the Census of Manufactures can be considered
rsughly Synonymous with '’ wage-earner’* and “*salaried employee’’ respectively as used inthe Employment Surveys.(See Part1V, General Technical Notes, page 112),



CHART 81I.

INDEXES OF REAL OUTPUT AND LABOUR INPUT,

PULP AND PAPER MILLS,CANADA,I947-6l
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CMART 82
INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER,
PULP AND PAPER MILLS AND MANUFACTURING,CANADA, 194761
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CHART B3,

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED,

PULP AND PAPER MILLS AND MANUFACTURING, CANADA, 1947-6I
(1949:100)
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CHERT B4
INDEXES OF REAL NET OUTPUT PER PRODUCTION AND RELATED WORKER AND COMPONENTS,
PULP AND PAPER MILLS, CANADA,I947-61
(1949=100)
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CHART 85,

INDEXES OF REAL NET OUTPUT PER PERSON EMPLOYED AND COMPONENTS,
PULP AND PAPER MILLS, CANADA, 1947-6I

(1949:=100)
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CHAEY A6,

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PRODUCTION AND RELATED WORKERS AND COMPONENTS,

PULP AND PAPER MILLS, CANADA, 1947-6I

(1949=100)
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CHART B7.

INDEXES OF REAL NET OUTPUT PER MAN-HOUR PAID OF PERSONS EMPLOYED AND COMPONENTS,
PULP AND PAPER MILLS,CANADA,I947-6I
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CHART BB
INDEXES OF REAL GROSS OUTPUT PER PRODUCTION AND RELATED WORKER,
PULP AND PAPER MILLS,CANADA AND UNITED STATES,1947-61I
(1949=100)
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CHART BS.

INDEXES OF REAL GROSS OUTPUT AND PRODUCTION AND RELATED WORKERS,
PULP AND PAPER MILLS, CANADA AND UNITED STATES, 1947-61

(1949=100)
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OF THE INDUSTRY



SECTION C

GENERAL DESCRIPTION AND CHARACTERISTICS OF THE INDUSTRY

Definition and Structure

The Pulp and Paper Mills industry, No. 271 in
the (new) 1960 Standard Industrial Classification,
is part of the major group, Paper and Allied Indus-
tries, and is defined as follows:

‘“This industry includes pulp mills pro-
ducing chemical or mechanical woodpulp; and
combined pulp and paper mills and paper mills
manufacturing newsprint, book and writing
papers, kraft paper, paperboard or building
and insulation board, Barking mills engaged
in producing barked or rossed pulpwood are
included in this industry. Establishments
primarily engaged in manufacturing converted
paper and paperboard products are classified in
Industry No. 273 — Paper Box and Bag Manufac-
turers, or Industry No. 274 —~Other Paper
Converters,’"s

This definition differs from the one which pre-
vailed while the 1948 Standard Industrial Classifi-
cation was in force, when the industry was called
Pulp and Paper, in that it includes barking and
rossing mills which were previously classified in
the Sawmills industry. Notwithstanding the imple-
mentation of the 1960 Standard Industrial Classi-
fication and the introduction in 1961 of a new

¢ Dominion Bureau of Statistics, Standard Industrial
Classification Manual,Ottawa, Queen’s Printer, December
1960, Occasional (DBS Catalogue No. 12-501).

definition of reporting units (establishments), the
comparability between the principal statistics com-
piled on the old basis and those collected on the
new basis was not seriously affected, An important
part of the difference is attributable to the transfer
of one large establishment from the Pulp and Paper
Mills industry to the Veneer and Plywood Mills in-
dustry (new S.I.C. No. 252), There were also minor
valuation adjustments® which, however, did not
seriously affect the principal statistics relating to
manufacturing activities.

Growth and Characteristics

As shown in Table C1, the current value of
factory shipments in the Pulp and Paper Mills in-
dustry increased by 131.0% between 1947 and 1961,
while for Manufacturing as a whole the correspond-
ingincrease was 140.5%. The share of the Pulp and
Paper Mills industry in the Manufacturing total de-
creased slightly from 7.0% in 1947 to 6.7% in 1961.
The value of shipments of the major group of Paper
and Allied Industries, of which the industry under
study forms a part, increased by 142.29%, so that the
relative importance of the Pulp and Paper Mills
industry within the major group of Paper and Allied
Industries decreased only slightly, from 77.6% in
1947 to 74.0% in 1961.

¢ See Part IV, General Technical Notes, pages
115-116,

TABLE C 1. value of Factory Shipments,® Pulp and Paper Mills, Paper and Allied Industries,
and Manufacturing, Canada, 1947 - 61

|
! Pulp and
: Pulp and
Paper and paper mills paper mills
Pulp and : Manufac- as per cent
Year paper mills allied T of paper as per cent
D industries & and aﬁied of manufac-
industries turing
millions of dollars per cent

707 911 10, 081 7.6 7.0
826 1,061 11, 875 7749 7.0
836 1, 093 12,480 76.5 6.7
954 1,25 13, 818 6.3 6.9
15238 1,590 16, 392 7.9 7.6
15158 1,510 16, 983 76.17 6.8
1,180 1,568 17,785 75.3 6.6
1,242 1,630 1%..555 6.2 7.1
15137247 1,754 19,514 T 6.8
1,453 1,888 21,637 7.0 6L
1,416 1,878 21,452 75.4 6.6
1,398 1,895 21,435 73°18 6.5
1,502 2,030 22, 831 74.0 6.6
1,583 2,126 23, 280 4.5 6.8
1,633° 2, 206 24,243 74.0 6.7

2310 242.2 240.5

! In 1956, the general basis of collection was changed from *‘gross value of products’® to ‘‘selling value of factory

shipments*’.

2 From 1957 on, data are based on the new S.I.C. and the New Establishment Concept. There would have been no
significant differences in the results if data on the ‘‘old basis'® had been used.

3 Revised.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada,Ottawa, Queen’s

Printer, Annual (DBS Catalogue No. 31-201),
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Using employment as an indicator of growth,
the patterns are somewhat different. Table C2 in-
dicates that, between 1947 and 1961, the number of
persons employed increased slightly more in the
Pulp and Faper Mills industry than in the major
group (31.7% versus 29.2%). This compares with an
increase in employment for Manufacturing of 11.8%
over the period in question.

In summary, the 1947-61 period in the Pulp
and Paper Mills industry was characterized by a
substantial growth in the value of shipments ac-

companied by a notable increase in the number of
persons employed. While the increase in employ=
ment in the major group of Paper and Allied Indus-
tries compared fairly closely with that of the indus-
try under study, the rise in the value of shipments
in the former was more important. Again, at the ag-
gregate level, the value of shipments in Manufac-
turing and in the Paper and Allied Industries grew

by a similar percentage, but emplovment in the
increased substantially more than in the

latter
former,

TABLE C 2. Persons Employed in Manufacturing Operations, Pulp and Paper Mills,
Paper and Allied Industries, and Manufacturing, Canada, 1947-61

Pulp and
Pa d paper mills F;ug gﬁ?ls
Pulp and REp-a) Manufac- | as per cent | P&P
Year paper mills allied turing of paper as per cent
industries ; of manufac-
and allied aEE
industries URnE
number per cent
49, 946 73, 445 1, 13350 68.0 4.4
51, 924 75, 980 1, H58,¥721 68. 3 4.5
52, 050 76, 471 1, 171, 207 68. 1 4.4
52, 343 3. 519 1> -188,.297, 67.5 4.4
57, 291 82, 889 1, 2585396 69.1 4.6
57, 803 82, 965 1, 288, 382 69. 7 4.5
58, 194 84, 436 1, 327, 451 68.9 4.4
60, 837 817, 370 1, 267, 966 69. 6 4.8
62, 205 89, 750 1, 298, 461 69.3 4.8
65, 985 93,705 1, 353, 020 70. 4 4.9
66, 067 95, 067 1, 340, 948 69.5 4.9
64,199 93, 2217 1, 272, 686 68.9 5.0
655 1’62 94,435 1, 287, 809 69.0 Sl
63, e 95, 281 1, 275, 476 69.0 o 2
65, 799 94, 862 1, 264, 946 69. 4 5.2
131.7 129. 2 111.8 ol

! See Table C 1, footnote 2, page 97.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries of Canada, Ottawa, Queen’s

Printer, Annual (DBS Catalogue No. 31-201),

Basically, there are two methods used in the
production of woodpulp, i.e., mechanical and chem-
ical. As Table C3 indicates, the proportion of total
woodpulp which was mechanically produced de-
creased from 36.5% in 1947 to 29.9% in 1961. There
was also a significant shift within the chemically
produced woodpulp where production based on the
sulphite process declined from 46.6% in 1947 to
27.4% in 1961, while that from the sulphate process
increased from 14.7% to 32.7%. The percentage
share of production of the group ‘'all other wood-
pulp products’’ increased from 2.2% in 1947 to
10.0% in 1961. In 1961, 75% of the production in
this group consisted of the product ‘‘Dissolving and
Special Alpha (Sulphite and Sulphate)'’. It is evident
from Table C3 that during the period 1947-61, the
value of exports of woodpulp products and newsprint
paper as a percentage of their respective value of
production did not change significantly.

Table C4 shows that the products cf the Pulp
and Paper Mills industry form a very important part
of Canada's total exports. In fact, exports of wood-
pulp and newsprint accounted for approximately
one-fifth of Canada’s total exports of domestically
produced goods. The United States and the United
Kingdom were the main markets for these products.
In the case of woodpulp, the American market ac-
counted for a diminishing percentage share of ex-
ports, i.e., from 87.8% in 1947 to T77.6% in 1961,
while the proportionofexports to the United Kingdom
remained fairly constant (8.3% in 1947 and 8.9% in
1961).On the other hand, Canadian exports of news-
print paper to the United Kingdom rose significantly
from 1.4% in 1947 to 7.8% by 1961, while exporis
of this product to the United States dec:an
slightly from 85.3% in 1947 to 82.7% in 1961.
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TABLE C 3. Value of Production and Exports, by Principal Products,
Pulp and Paper Mills, Canada, 1947 and 1961

Products 1947 19611
$'000 % $'000 %
Woodpuln. 8w ... B 0. A0 b el B 403, 853 100. 0 769, 291 100. 0
Sulphite, paper grades ... . 188, 154 46. 6 218, 431 27.4
SulBhates papet grades o . ... % e A s m . 59, 304 14.7 260, 555 3257
Groundwood pulp, bleached and unbleached . ... .. ... ... ... 147, 424 3635 237, 598 29.9
All other woodpulp products ..o, 8,971 2.2 18, 707 10. 0
Basic paper and paperboard 507, 101 100.0 1,183, 080 100.0
Newsprint paper 355, 541 f0: 1 809,602 68. 4
Wrapping papers . 26, 010 S 1, 427 6.0
125y T Rt ol e S R SRS | SO SRR T S 66, 126 13 51 147, 375 (78 5
All other paper and paperboard products ... 59,424 11.7 154, 676 113641
Exports:?
wWeedpulp . Lo M e L 177, 803 44.0 346, 662 43
NeWSDIINt DAPET ... ..o 342, 293 96. 3 761,313 94.0

1 1961 data are based on new S.I.C. and New Establishment Concept.
2 value of exports as per cent of their respective total value of production.

" Sgg;t):e: Dominion Bureau of Statistics, Pulp and Paper Mills, Ottawa, Queen's Printer, Annual (DBS Catalogue
No. 36~ i

TABLE C 4. Distribution of Exports by Principal Products and Countries of Destination,
Pulp and Paper Mills, Canada, 1947, 1951, 1957 and 1961

Exports 1947 1951 1957 1961
thousands of dollars
Canada total' ... ... 2,774,902 3.914,460 4,839, 094 5, 754,986
Woodpulp:
AlLL COUNETIES ....oviviiiiveeviriere et seriete s seseesaesensce sasse e 177,803 365,133 292, 406 346,661
United Kingdom 14,741 375011 28,662 31,1023
United SLALES ........c.ccocveivreririerectin i crebesrenseerssacerernenns 156,122 276,761 235,258 268,949
Newsprint paper:
AlL COUNLTIES ...iivvirieviriionieinessasienacenmnnsesssssessesseronsnaransessssnone 342,293 536,372 715, 490 o 31'3
United Kingdom |, 4,623 7.488 44, 009 59,294
United SLAERS ............0cccccvieinarerseseasstsssnessssssotsnssssseasesssmssans 291,893 496,852 610,290 629, 792
per cent
Woodpulp:
All countries as per cent of Canada total ....................... 6.4 9.3 6.0 6.0
U.K. as per cent of woodpulp to all countries ................. 8.3 10.3 9.8 8.9
U.S. as per cent of woodpulp to all countries .................. 87.8 75.8 80.5 77.6
Newsprint paper:
All countries as per cent of Canada total ........................ 1123 13T 14.8 13.2
U.K. as per cent of newsprint paper to all countries ,,... 1.4 1.4 612 7.8
[1.S. as per cent of newsprint paper to all countries ...... 85.3 92.6 85.3 82 7

* Total exports exclude exports of foreign produce.

Source: Dominion Bureau of Statistics, Trade of Canada, Ottawa, Queen's Printer, Annual (DBS Catalogue Nos.
t5-201 and 65-202).
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Size and Location of Establishments’

Overall, the size structure of the Pulp and
Paper Mills industry remained relatively stable
between 1947 and 1961. The increase in the number
of establishments, from 115 to 125° occurred mainly
in the early fifties. In addition, there was a shift in
the size structure of the industry towards the 200-
499 group which became particularly noticeable in
the 1957 to 1961 period. Table C5 also indicates
that the 1,000 and over size group which included
12.8% (9.5% in 1947) of the number of total estab-
lishments in 1961, accounted for more than 27% in
1947 and between 32% and 41% in the latter part of
the period, of employment, payroll, gross value of
production, cost of materials used and value added,

Of all the size groups in the Pulp and Paper
Mills industry, those with 200 to 499, 500 to 999,

value added per person employed for each of the
three years under consideration, with anly small
differences between these three groups.

As Table C6 indicates, the majority of @siali-
lishments in the Pulp and Paper Mills industry con-
tinued to be located in Quebec, even though its
share of the total number of establishments de-
creased slightly from 43.5% in 1947 to 41.6% in
1961. However, from the point-of-view of employ-
ment and value of shipments its relative position
declined more significantly, i.e., from 47.4% to
40.29% and from 48.9% to 37.9% respectively, bet-
ween 1947 and 1961. The most important gains were
registered by British Columhia, where there has
been a narked increase in the percentage share of
total establishments, employment, and value of
shipments. Due to the limitations imposed by the
Statistics Act, it is not possible to provide data by

¢ es showed the greatest . )
ol 0l prerSmiong - ¥ province for the aggregate of ‘‘other provinces'’.

However, it may be noted that increases in the num-
ber of establishments are due to the opening of new
plants in the Prairie provinces.

7 See Part I, Synthetic Textile Mills, page 44.
®* Based on new S,I.C,, and New Establishment
Concept.

TABLE C 5. Percentage Distribution of Selected Statistics, Classified by Number of Persons
Employed in Manufacturing Operations,' Pulp and Paper Nills,
Canada, 1947, 1957 and 1961*

Persons employed
Item and year
1,000
Total 1-99 100- 199 | 200-499 | 500-999 o
Per cent

ESHERITSRMENtS .ol ....cciver ifimiecerer itnror tebonse ol 1947 100. 0 28.17 14. 8 20.9 26.1 9.5
1957 100.0 21.9 15,6 22.6 26. 6 13. 3

1961 100.0 18. 4 14.4 28.8 25. 6 12,8

Persons employed® ..........c.cooeievimeecmricernenenens 1947 100. 0 3.6 501 1q.8 46. 4 27.6
1957 100. 0 2.0 4.6 G 38.5 38.17

1961 100.0 2.0 4] 2172 36. 6 36.1

Salaries and wages® ........cc.veeiieeriiieenens 1947 100. 0 3.0 4.3 16. 4 47.0 29.3
1957 100, 0 1.6 3.8 15} 12 39.1 40.3

1961 100.0 1.6 3.4 20.4 37.4 A2

Gross value of production ... 1947 100.0 2.9 4.3 16.5 47.7 28.6
19517 100. 0 1.8 3.4 16. 9 40. 3 37.6

1961 100. 0 197 L2 2242 38.9 34.0

Cost of materials used ...........cc..coccevvevvererecennn. 1947 100.0 BLio! 30 16%2 46.8 28.5
1957 100. 0 1.8 3.6 17. 6 41.0 36.0

1961 100. 0 1.9 3.6 23. 6 38.5 32.4

Value added by manufacture ... 1947 100.0 2.5 3.8 16.6 48. 17 28. 4
1957 100. 0 2.0 3.2 162 1 39.7 39.0

1961 100. 0 1.5 2.9 2140 39. 4 35. 2

Dollars

Value added per person employed.................. 1947 7,411 5,071 5, 499 7,145 T8 7, 616
1957 10, 969 10, 515 7,681 10, 890 11,319 11, 069

1961 13},/378 10, 049 9, 368 18 218 14, 396 13,043

* Sometimes the data for two separate establishments are combined in a single report for Census purposes, Such
combinations are treated as single establishments in this table,

2 1961 data are based on new S.I.C. and New Establishment Concept.

* Exclude persons employed in separate head offices.
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TABLE C 6. Number of Establishments, Persons Employed and Value of Shipments by Province,

. Pulp and Paper Mills, Canada, 1947 and 1961
Persons employed
Province Establishments in manufacturing k\l’.alue of
operations shilgments
No. % No. % $°000,000 %
1947
(Y R TS E—— S — . . 115 100.0 49, 946 1060. 0 707 160.0
NEw Brunswilik 7.0 .. 2.0 s S 5 4. 3 3, 493 7.0 B2 .14
(63111 o7 T M ot N SN W SIS N 50 43.5 23, 675 47. 4 346 48.9
G g R o W — - 45 39. 1 16,927 33.9 228 323
BritiSh COUMMBIA 1. .o, e 50 B oo or osmnssesas®™ 8 7.0 4, 426 8.9 61 8.6
Other provinces? ... . 7 6.1 1, 425 2.8 20 2.8
1961
(PEYTVY - RS 'y, "ot S o, S 125 100. 0 65, 799 100. 0 1,633 100.0
NewdBrunswicke......... ..o g0 50 8 6. 4 4, 258 6.5 109 G
(E1Tve o S ———— T T 52 41. 6 26, 455 40. 2 619 3®9
(G171 1 e SSUNE S o (SR e R . 39 Sl ko) 19, 985 30. 4 482 29.5
British Columbita- . 5. F i it i, [ 14 112 9, 496 14. 4 284 17. 4
(0771721 38 6) J0RAD 1 To1:Y- 1 e T SO ) 12 9.6 5, 605 855 139 8.5

! In 1947, gross value of products.
2 Nova Scotia and Manitoba.
¥ Revised.

‘ Newfoundland, Nova Scotia, Manitoba, Saskatchewan and Alberta.
Source; Dominion Bureau of Statistics, Pulp and Paper Mills, Ottawa, Queen’s Printer, Annual (DBS Catalogue

No. 36-204).

Employment, Hours of Work and Remuneration of
Labour

Employment and Howrs of Work.—Changes in
employment in the Pulp and Paper Mills industry
have already been discussed in general terms in
the analysis of Table C2, in the context of the in-
dustry's growth relative to that of Paper and Allied
Industries and Manufacturing. The changes which
occurred in the composition of employment, i.e,,
between production and related workers and ad-
ministrative and office employees, may now be
summarized for the various levels of aggregation.®
The ratio of administrative and office employees to
total employment increased between 1947 and 1961
in all three cases. The percentage increase from
15.49% to 18.8% in the Pulp and Paper Mills industry
was slightly smaller than that in Paper and Allied
Industries from 15.8% to 19.7%, and in Manufactur-
ing from 16.9% to 23.4%.

During the period 1947-61, the general reduc-
tion in the length of the working week of wage-
garners in the Pulp and Paper Mills industry was

® gee Part I, Synthetic Textile Mills, footnote 25,
page 45.

also evident in the Manufacturing industries as a
whole, Average hours paid per week for wage-
earners in the Pulp and Paper Mills industry de-
clined from 49.6 hours to 41.3, i.e., by 16.7%, while
the decrease in the major group Paper and Allied
Industries®® was from 47.6 hours to 41.2 (13.4%) and
in Manufacturing from 42.5 hours to 40.6 (4.5%). In
absolute terms, the level of average weekly man-
hours paid for wage-earners in the Pulp and Paper
Mills industry never fell below those of the other
two aggregates,

It is evident from Table C7 that man-hours not
worked but paid of production and related workers
as per cent of total man-hours paid in the Pulp and
Paper Mills industry correspond very closely to
those of the Paper and Allied Industries, but the
ratios in both cases were higher for all years than
in Manufacturing. Because of the partial use of
interpolated data, no useful interpretation of the
year-to-year changes can be made,

1 The industry compoSition of Paper Praducts as
used in the Employment Surveys conforms to that of
Paper and Allied Industries as designated in the Census
of Manufactures nomenclature.
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TABLE C 7. Man-hours not Worked but Paid of Production and Related Workers as Per cent
of Total Man-hours Paid, Pulp and Paper Mills, Paper and Allied Industries,
and Manufacturing, Canada, 1956 -61

Paper and £
Year SRR | R
per cent
5.9 5.1 44
6. 4 6.1 551
6.7 6.3 B2
T80 6. 162 G
7.3 6.8 5.3
7.9 7.3 5.6

! Interpolated data.
? New S.I.C.
¥ New S.I.C. and New Establishment Concept.

The previously noted decline in the average
weekly hours paid of wage-earners in the Pulp and
Paper Mills industry also held true for salaried em-
ployees, but to a lesser extent. In fact, average
weekly hours paid for the latter group fell between
1947 and 1960 from 40.5 hours to 37.2 (8.1%), while
in Paper and Allied Industries and Manufacturing
reductions from 39.9 hours to 37.2 (6.8%) and from
40.4 hours to 38.5 respectively (4.7%) took place,
The absolute levels of weekly hours paid for sal-
aried employees in the Pulp and Paper Mills indus-
try were invariably higher than in Paper and Allied
Industries and, from 1950 on lower than in Manu-
facturing.

Remuneration of Labour.' —As shown in Table
C 8, the ratio of payroll to value added for the Pulp
and Paper Mills industryis lower than that of Manu-
facturing, Paper and Allied Industries, and of all
the other selected industries, except Food and
Beverage Industries. The annual movements of the
ratio in the Pulp and PaperMiils industry are shown
in Table B3 of Part III of this report. The figures
indicate that labour's share in value added has
slowly increased over the 1947-61 period.

Y gsee Part I, Synthetic Textile Mills, page 47.

TABLE C 8. Salaries and Wages Paid as Per cent of Value Added by Selected Manufacturing
Industries, Industrial Groups and Manufacturing, Canada, 1961

Salaries and
, . Salaries Value ;v:gpfé? gz;‘:
Industry and industrial group and wages added by e
paid manufacture added by
manufacture
thousands of dollars per cent
PEpoti AT | LIEHE N duSEEIES o2 ... oo .o Al i cisengena vt 471, 137 1,071, 316 44,0
BulpSantipepenmulis e o . 8. ol L 355, 171 840, 647! 42.2
Folding box and set-up box ManufaCturers ......... cveceevarimsrissessinseasiens 28, 360 48, 358 58. 6
@RHCT CONNE (REEERESE. e % . s csedorrerss seites eriih s ol ss o5 sasanaossannss 39, 497 82,272 48,0
FisniiugerandsiXeuEeSHNAUBITIES 1. ... c......cccoociereremianiiisie svoassasnansrsisimsinge 112, 446 185, 103 60, 7
WacoSindustniesty, 5 om0t B bt e eieseeassesetages 280, 331 431, 373 65, 0
Printing, publishing and allied industries ......... 3217, 901 591, 099 B.5% 5
Hooasandrbevieiage! IMAUSERIES ML, ..7 0. .o e eneisnenends 687, 996 1,704,715 40. 4
TGnEARERCHECIMRNILIEES ¥, SR T L e D e flisneens oD naegereennes 193, 112 411, 494 46. 9
MaloRVERICIERMATIRIBCEREEES . ol . ......o. B oo et e coanneaiensansasanatieannd 120, 939 AT 43,6
Manufacturing — ...« §, 231, 8% 10,682, 138 | 19,0
1 Revised,
Source: Dominisn Buresu of Statlstivs, Carmnl! Nesisw gl die blangfascodag leugidasof Cneare, Oasa, uosn'y

Printer, Annual {DBS Catalogue No. 31-201),
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Average hourly earnings of production and
reluted workers (wage-earners) in the Pulp and
Paper Mills industry rose from 95¢ in 1947 to $2.34
i 1961, or by 146.3%. This was virtually the same
43 in Paper and Allied Industries, where the cor-
responding increase was 146.6%, from 88¢ in 1947
to $2.17 in 1961. The gain in hourly earnings, both
in absolute and relative terms, is considerably
greater in the Pulp and Paper Mills industry than in
Manufacturing, where the percentage increase was
125.9%, from 81¢ in 1947 to $1.83 in 1961.

During the period 1947 -60, average hourly
earnings of salaried employees increased by 116.9%
in the Pulp and Paper Mills industry, 112.8% in the
major group of Paper and Allied Industries, and
112.29 in Manufacturing. Although the 1947 aver-
age hourly earnings of $1.60 in the industry under
study were 7.4% higher than those prevailing in Paper
and Allied Industries ($1.49) and 30.1% higher than
in Manufacturing ($1.23), by 1960 average hourly
earnings in the Pulp and Paper Mills industry were
9.5% higher than in the former group ($3.47 as
against $3.17) and 33.0% higher than in the latter
($3.47 as compared to $2.61). Average hourly earn-

ings of wage-earners in the Pulp and Paper Mills
industry increased by 134.7% between 1947 and
1960, and for salaried employees the corresponding
increase was 116.9%.

New Capital and Repair Expenditures'’

During the period 1948-61, construction ex-
penditures in the Pulp and Paper Mills industry
represented a somewhat variable portion of total
expenditures, the highest percentages being recorded
prior to 1952 and in 1956,

Total new capital and repair expenditures in
the Pulp and Paper Mills industry constituted, on
the average, 88.6% of those in the Paper and Allied
Industries between 1948 and 1961. Table C9 also
indicates that the year-to-year percentages of total
investment expenditures in the Pulp and Paper
Mills industry relative to those of the Paper and
Allied Industries and Manufacturing varied very
little.

12 see Part I, Synthetic Textile Mills, page 16.

TABLE C9. New Capital and Repair Expenditures in Pulp and Paper Mills, Paper and
Allied Industries, and Manufacturing, Canada, 1948 -61

Pulp an pape mills et Mivhigs | TRelN,
Paperand |\ o oo construction | total as total as
Year Con-*#l Machinery _ allied turing | 25 Per cent | per cent of | per cent <_>f
struc- and Total |industries of pulp paper and manufac
tioh equipment and papet |allied indus- turing
mills total | tries total total
millions of dollars per cent
TOHRR ot e L, o B 3IL9 9782 1295 & 143.8 901.8 24.7 89.8 14.3
1949 31.4 93. 4 124. 8 141. 3 874.6 25.2 88.3 14.3
1950 24,9 97. 2 1224 138.2 849, 1 20. 4 88.4 14. 4
1951 43,6 13685 180. 1 204.1 i, 2:10.gl 24,2 88. 2 14. 8
125 SR S W 3643 115398 189. 5 210.7 1, 431. 3 19, 2 89.9 13.2
UEERAS 5 s R 24.17 136.9 161. 6 180.8 | 1,448.9 53 89.4 1152
IOBTRI. ..« 002 oo B8 o v 210 123.6 144.7 170.6 1,310.6 14. 6 84.8 11% @
ey ey N . S 34.8 159.5 194. 3 222, 9 1,459. 7 17. 9 87.2 13m0
IO TR el 88.8 239.3 328.1 85383 |- 197138 27,1 92.9 16.6
1957 59. 2 265. 1 324, 3 364.5 | 2,092.8 18. 3 89.0 a5
[OGEPNEY o o - V.M 24.3 167. 4 1918 220.1 1, 666.9 112,47 Bi. 1 111096
OGO N E ¥ e A ) 30. 4 174,11 204.5 230, 3&]-i1,:8061.3 14.9 88.8 1153
1OGDEFSE = . o amie... 35.6 198. 3 233.9 269. 4 1,849.0 11582 86.8 12,51
1961 40.9 197.8 A1 272.0 15, 576657 17| 87.8 1325,
J 1T e U T 527.9 | 2,239.5 (2,767.4 | 3,122.0 (20, 644. 4 19.1 88. 6 13. 4

! From 1960 on, new S.1.C.

Source: For the Paper and Allied Industries and Manufacturing, see: Private and Public Investment in Canada,
Ottawa, Queen’s Printer, Annual (DBS Catalogue No. 61-504) — Private and Public Investment in Canada Outlook, Ottawa,
Queen’s Printer, Annual (DBS Catalogue No. 61-205), For the Pulp and Paper Mills industry 1948-56, see: General
Review of the Manufacturing Industries of Canada, 1956, Ottawa, Queen's Printer, Annual (DBS Catalogue No. 31-201),
For the years 1956 to 1959 inclusive, figures were obtained from the ledgers of the Business Finance Division, DBS,
while for 1960 and 1961, see the supplement to Private and Public Investment in Canada Outlook, 1963, Business Finance

Division, Dominion Bureau of Statistics,
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PART IV

GENERAL TECHNICAL NOTES
Ijasic Concepts and Methods

Introduction

The various indexes of output per unit of
labour input presented in this report seek to measure
the changing relationship between the volume of
output in the industry each year and the labour time
which is expended in its production. Each index
is derived as the quotient of a base-weighted
(Laspeyres) index of real output and an unweighted
index of labour time and thus reflects the joint
effect of all contributing factors, of which the skill
and effort of the labour force itself is only one.

Attempts to take into account the influence of
inputs other than labour time may take the form of
their actual measurement and embodiment into
further partial or “‘total factor’’ productivity ratios.
Alternatively —and this is the approach adopted in
this report —the appraisal may be qualitative in
character, making use of data such as those
relating to new capital and repair expenditures for
descriptive purposes.

Output

The basic concept of output used in this
report is that of Gross Domestic Product at factor
cost by industry of origin. Prior to 1961, in the
case of industries covered by the Annual Census of
Manufactures, this embraced manufacturing activities
only. Beginning in that year, the concept was
widened to include all revenue-producing activities
of which, however, nonmanufacturing activities
normally comprise only a relatively small part.
This report deals only with manufacturing activities.

Gross Domestic Product by industry of origin,
or net output as it may conveniently be called, is,
in the manufacturing industries, essentially a
measure of the contribution of the factors of produc-
tion which are utilized in the transformation of
raw materials into finished output. In practice, this
concept has to be appproximated by ‘‘census value
added’’ which tends to overstate net output to the
extent that it fails to exclude certain purchased
services. Net output (census value added) cannot
be expressed in real terms directly but only by the
‘‘double deflation’’ technique in which aggregate
measures of gross output and intermediate inputs
(materials, fuel, etc.) are separately calculated in
real or constant dollar temms and the latter sub-
tracted from the former.' For this purpose, quantities
of the various products and intermediate inputs of
each vear are weighted by the average unit values

P The terms ‘‘gross’ and “‘net” have a different
raé¢dning in the National Accounts, where they denote
the inclusion or exclusion of capital consumption allow-
ances.

prevailing in the base year.? The algebraic formu-
lation of the ‘‘double deflation’’ index of real net
output by what may be called the commodity ap-
proach (commodity net output) is as follows:

i 5
E'Qilo =940

1
CNO = N
"'Qopo

= 2q,p,

where P and () are the average unit values and
quantities of products, p and q are the average unit
values and quantities of intermediate inputs, and
the subscripts o and ¢ indicate the base-year
and given-year values respectively.

As a supplement to the index of real net output
and in some cases as a substitute for it, the index
of real gross output by the commodity approach
(commodity gross output) is also presented in this
report,

$Q,P,
I . —
CEGES = ZQOPO

In its substitute capacity, the gross output concept
can be used in productivity calculations when the
value data on intermediate inputs cannot be sepa-
rated into unit value and quantity components in
sufficient detail and when it seems unlikely that an

* The details of the actual procedure—Revised Index
of Industrial Production, 1935 . 57, Queen’s Printer,
Ottawa, page 26 (DBS Catalogue No. 61-502) have been
summarized as follows:

‘““The first step was the tabulation, for each
year of the period covered, of the quantities and values
of (available) products, materials, fuel and electricity,
(and) the opening and closing inventories of finished
goods and goods in process.....the tabulated material
was given a preliminary examination in order to discard
any obviously defective data or items which lacked con-
tinuity or had been affected by changes in classifica-
tignktry . , ...The total value for each item in the base
period was (then) divided by the total corresponding
quantity, giving a fixed unit value for the item. The
quantity in each year of the period covered by the index
was multiplied by this fixed unit value. After each item
in the industry had been treated in this way, a sum was
taken, for each year, of the values at constant prices.
At the same time, the values at current prices of the
same items were also summed. The division of the latter
figure by the total current value of the industry in each
year gave the percentage of coverage. The sum of the
values at constant prices of the covered items was then
divided by this coverage ratio .......... The resulting
‘‘blown up’’ aggregate in each year was then divided
by the aggregate in the base year to derive the physical
volume index. This procedure was applied to the products,
materials and fuel and electricity of the industries for
which these data were available,””

See also Appendix C for a simplified example of
the worksheet procedure.
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index of real net output, if available, would have
given significantly different results. However,
where it is known that there are discrepancies
arising from such causes as changes in the amount
of interplant transfers or processing, special
efforts are made, where possible, to apply com-
pensating adjustments to the gross series.

when used in conjunction with the index of real
net output, the gross index has extremely useful
analytical properties, permitting, for instance, the
guantification of trends towards increasing vertical
integration which could otherwise be appraised
only qualitatively. The effects of more efficient
utilization of materials and the changes in the
relative importance of different products, which
would probably be extremely difficult to verify in
any other way from the available data, may also be
assessed,

It will be readily apparent that the two indexes
just described can also be derived by deflating
current dollar values of output and intermediate
input with currently-weighted price indexes and,
provided the price and quantity components of the
basic data are identical in concept and coverage
with those of the commodity approach, the formulae
below for IpNo (deflation net output) and IpGo
(deflation gross output) should yield results identi-
cal with those previously outlined.

o s TR
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In practice, of course, such an identity of
results can rarely be achieved due to such factors
as the use of base-weighted price indexes, varying
levels of commodity detail in price and production
statistics, differences between average unit values
and price quotations for comparable commodities
and so on,

Input

The basic concept of labour input utilized in
this report, i.e., labour time, may be measured
either by the man-years or man-hours expended
within the industry concemed. The latter may be
expressed either by measures of man-hours worked
or man-hours paid. Indexes of labour input based
on these several alternatives will vary on account
of changes in hours worked per week and in the
length of paid vacations, sick leave, etc. Before

the Second World War, the difference betwee:
hours worked and hours paid was of little sig-
nificance, but the distinction has more recently
become an important one. From the standpoint of
defining a purely quantitative relationship betweect
output and labour time, hours worked may be the
more appropriate concept, whereas hours paid em-
phasize the economic aspect of the relationship.
In this report, both are shown to the extent that
adequate measures are available.

Since even small errors in the component
parts of the productivity ratios can result in sig-
nificant distortion of the changes which the ratios
ought to indicate, it is desirable that the measures
of labour time should match the output to which
they are related as closely as possible. In some
cases, output is reported for a different time period
than input. However, this problem varies in im-
portance from industry to industry and, as will be
apparent from the description of sources below, can
be minimized in practice,

Until comparatively recently, it seemed that
the average annhual employment and man-hours of
production workers only could be taken as repre-
sentative of the trend over a period of years in the
labour input of most industries, since office staff
and other non-production workers® were compara-
tively few in number and their relative importance
changed only slightly. More recently, however, the
proportion of non-production workers in the labour
force has increased quite markedly. This has
generally been associated with the quickening pace
of technological change and the growing importance
of the marketing function. This raises the question
of whether the traditional distinction between
production and non-production workers still con-
tinues to be valid in the light of the fundamentally
different industrial structure which seems to be
emerging. From this point of view, then, it is
desirable to have available more widely defined
measures of input and output embracing ‘‘total
activities'’,

The preceding discussion on output recognized
the need for a weighting system that would appro-
priately combine a set of heterogeneous outputs
into a single measure. The labour inputs associated
with those outputs may be equally heterogeneous
and for certain purposes it may be desirable to
weight them also. The point is frequently made in
connection with the construction of aggregate
productivity measures when the labour inputs of a
number of industries are to be combined, but it may
be just as valid for intra-industry differences in
labour inputs at the individual industry level.

3 The term *‘non-production worker’”” does not, of
course, mean that the employees referred to are literalis
not productive, but, rather, that they are engaged only
indirectly in the production process. It generally covers
professional, technical, clerical, administrative and
supervisory employees, and working owners and partners.
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There are, however, a number of conceptual and
data difficulties which make the weighting of
labour inputs extremely difficult in practice. For
instance, the rate of compensation, including
fringe benefits, might appear to be useful for this
purpose, but information on the latter is extremely
scarce. Again, geographical differentials in com-
pensation for the same job are quite commonplace.

Finally, the compensation of labour is not neces-
sarily proportionate to the effectiveness and
quality of the work performed. In view of the above
considerations, only unweighted measures of
labour input have been used in this report. In fact,
for some practical uses such as the forecasting
of employment, these unweighted measures may
even be preferable,

Sources and Measures

Census of Manufactures

The primary source for the measures of output
and intermediate input of the industries dealt with
in this report is the Annual Census of Manufactures,
the results of which are available for the whole of
the period covered in a form more or less suitable
for productivity measurement purposes.

Real Gross Output. — For the measurement of
real gross output as previously defined, the Census
compilations provide specific product detail in
quantity and value terms by industry which is
usually extensive enough to permit the calculation
of a reliable aggregate according to the methods
and subject to the precautions which have been
described elsewhere.* Until about 1952, this detail
was requested in terms of actual production of the
commodities concerned, Since that date, in recog-
nition of the fact that respondents can usually
supply data on values of shipments more readily
than on values of production, the product detail
has been on a shipments basis. This has neces-
sitated adjustments for changes in the inventories
of finished goods and goods in process at the
aggregate level without, however, any significant
loss of accuracy of the output measures. Until
1961, the main emphasis in the Census of Manu-
factures was on mahufacturing activities and the
measures of real gross output have been calculated
accordingly. Since 1961, respondents to the Census
have been asked to report on the total operations
carried on within their accounting boundaries,
with manufacturing activities reported separately,
and the measurement of real gross output will
therefore eventually be extended to include such
other revenue-producing activities as the shipment
of goods not of own manufacture, the production of
fixed assets for own use, the sale of electricity,
etc. These broader measures will be reported side
by side with the measures of manufacturing only,
each being related to the appropriate measures of
Jabour input.

Real Net Output.— As already mentioned, the
concept of Gross Domestic Product by industry of
origin must be approximated by ‘‘census value

* Dominion Bureau of Statistics, Kevised [ndex of
Inddustrial Production, 1935-57, Ottawa, Queen’s Printer,
1459 (DBS Catalogue No. 61-502). Measures of output
i this report are based on detailed scrutiny of the
%anch-mark indexes first published in 61-502 and more
rgeently updated and revised in 61-005. See: Annual
Supplement to the Monthly Index of Industrial Production,
Cilawa, Queen's Printer, May 1966 (DBS Catalogue
No. 61-005).

added’’, and the calculation of real net output
indexes therefore necessitates the assembly of
base-weighted volume measures of intermediate
inputs. As in the case of products, the Census
compilations also generally provide commodity
detail by quantity and cost for the materials and
supplies used in manufacturing operations. These
data have always been requested on a ‘‘used’’
bhasis so that the question of adjustment for in-
ventories should not arise in this case. The per-
centage of coverage which it is possible to achieve
in the process of developing a volume index of
materials and supplies other than containers is
frequently not as high as that which can be ob-
tained from products. In the case of assembly-type
industries, for instance, the value of many pur-
chased components cannot be related to any mean-
ingful measure of quantity. Often the limitation
lies in the make-up of the Census schedule itself
which was not primarily designed for this type of
analysis. In future revisions of the schedules,
consideration will be given to the requirements of
productivity measurement, and some improvements
have in tact already been effected.

Census information on containers and packag-
ing materials is available in value terms oniy and,
in the absence of suitable price indexes for deflat-
ing the reported costs, it has been found necessary
to project the base-year figures according to the
movements of the real gross output index. This is
an unsatisfactory procedure which can only be
justified when the proportion of containers and
packaging materials to total materials and supplies
is small enough for the resultant aberrations from
a true volume measure to have an insignificant
effect on the index of real net output. The only
immediate prospect of any improvement in this
area of measurement lies in a detailed survey of
expenditures on containers and packaging mate-
rials which was recently undertaken in connection
with the 1961 input-output table, and which may
afford a basis for the construction of fixed-weight
price indexes for the deflation of industry current
values.

For the period covered, information on the
purchase of electricity is available from the Census
in both quantity and value termns so that an accurate
volume measure can be constructed by multiplying
current quantities with base-year unit values. The
Census schedule currently provides for the detailed
reporting of various types of fuel used in terms of
both quantity and value but unfortunately the in-
formation is not available for certain back years,



- 110 -

so that it has been necessary to construct the
volume measures by deflating reported current
values with specially constructed price indexes,
These will be described in the Industry Technical
Notes.

Finally, it may be noted that the broadening in
scope of the Census of Manufactures since 1961
makes it necessary henceforth to take into account
the materials and supplies corresponding to the
additional nonmanufacturing activities previously
discussed in order to construct measures of real
net output consistent with the total activity con-
cept of ‘“‘census value added’’.

Employment. — The preceding discussion under
‘‘Basic Concepts and Methods’ referred to the
need for measures of labour input in terms of both
production and non-production workers. The clas-
sification of persons engaged in manufacturing
operations used by the Census of Manufactures
unti] 1961 distinguished between *‘‘working owners
and partners’’, ‘‘administrative and office em-
ployees’’, and “‘production and related workers'’,
The first category related to unincorporated com-
panies only and therefore varied in importance
according to how prevalent this form of organization
happened to be in a particular industry.‘‘Admin-
istrative and office employees’ was defined as
including ‘‘all executive and supervisory officials,
such as presidents, vice-presidents, secretaries,
treasurers, etc., together with managers, profes-
siongal employees, superintendents and factory
supervisors above the working foreman level and
their clerical staffs’’. ‘‘Production and related
workers’® was essentially a residual category,
covering all factory workers in manufacturing
operations not otherwise reported, whether paid
on a monthly, weekly, hourly, or piece-work basis.
Specific classes of workers defined as falling
into this category were '‘working foremen doing
similar work to that of employees they supervise;
also maintenance, warehousing and delivery staffs,
et

It seems reasonable to identify the second and
third of these categories, i.e., ‘‘administrative and
office employees’’ and ‘‘production and related
workers’' with the concepts of non-production and
production workers in manufacturing operations
respectively, in spite of the fact that some of
the labour time of administrative employees
would actually be expended outside the area
of manufacturing operations, The first category.
**working owners and partners’’, is difficult from
the point of view of classification, since by defini-
tion they are almost certain to be engaged in both
production and non-production activities. Their
status can best be resolved in practice by including
them in measures of total employment in manufactur-
ing operations, although they too may be partly en-
gaged in nonmanufacturing operations. Before 1961,
outside piece-workers were also reported to the
Census of Manufactures but were classified separ-
ately from the total of manufacturing employment,
The importance of such employment is very slight

in the majority of manufacturing industries but, to the
extent that their output and the intermediate inputs
used by them areincluded in the numerator of pro-
ductivity ratios, proper matching requires that tha
corresponding labour time be included in the denou:-
inator also.

There exists yet a further category of em-
ployed persons who may contribute to manufacturing
output, namely,unpaid family workers, Unfortunately,
neither the Census of Manufactures nor any other
establishment survey conducted by the Bureau
collects data on this category of employment. Un-
published data from Labour Force Survey sources,
however, suggest that unpaid family workers are
relatively unimportant in manufacturing. On the
basis of data for selected survey weeks in 1959,
they comprised less than a quarter of one per cent
of persons employed in manufacturing.

Since 1961, as a consequence of the change
in emphasis in the Census of Manufactures from
activity to establishment statistics, manufacturing
operations are no longer identified as a separate
area of total employment since administrative and
office employees cannot be properly allocated. The
schedule stil]l continues to distinguish production
and related workers engaged in manufacturing
operations, which can, of course, be matched
against the corresponding output. The only other
significant employment grouping has to be an all-
embracing measure which also includes working
owners and partners, administrative and office
employees, sales and distribution workers, em-
ployees in new construction, outside piece-workers
and other production and related workers. Such a
measure can only be related to total output, net or
gross, as previously discussed, Thus, all future
compilations will be in terms of output per produc-
tion and related worker in ‘‘manufacturing activities’*
and output per person employedin ‘‘total activities’’.

It should be pointed out that, with the excep-
tion of production and related workers in manu-
facturing operations, all the measures of employ-
ment so far referred to are based on averages
reported for a complete year. The figures for
production and related workers, on the other hand,
are averages of the numbers of employees reported
as receiving pay during the last pay period of
each month, This raises certain questions as to
the relative reliability of the two kinds of measures
which are discussed further below.

Man-hours. —Man-hours of production and re-
lated workers in manufacturing have heen collected
in the Census of Manufactures since 1956, the
annual totals being the sum of four separate quar-
terly estimates. Respondents are required to in-
dicate for each period the total man-hours at work,
the total man-hours not worked but nevertheless
paid, and the grand total of all man-hours paid.

Summary. — The various combinations of outpui
and input which can be derived directly from the
Census of Manufactures for productivity measure-
ment at the 3-digit industry level are summarized
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in Table 1. Not all of them are necessarily logical
or useful. For instance, it would be difficult to
interpret the ratio of real gross or net output (total
activities) to the man-hours of production and
related workers only.,

Secondary Sources

Price Indexes. — As was previously noted,
measures of real output, both net and gross, can
bhe derived either by the commodity approach or by
the deflation of current dollar values of output and
intermediate input with appropriate price indexes.
However, just as the Census of Manufactures data
were not primarily collected for the purpose of real
output measurement, neither are available price
indexes primarily constructed for the express pur-
pose of deflation. Thus, both approaches usually
fall short of the requirements for complete paral-
lelism of results. Until quite recently, for instance,
wholesale price indexes in Canada were classified
by commodity and, apart from questions of concep-
tua]l consistency, their coverage was usually too
restricted to permit the construction of indexes for
deflation purposes at the industry level where a
considerable degree of heterogeneity in the com-
modity detail usually exists,

However, the publication of a set of wholesale
price indexes for manufacturing industries, compiled
and presented at the 3-digit level of the Standard
Industrial Classification, affords a much more
realistic basis for such procedures. This system of

industrial price indexes® does not as yet cover all
manufacturing industries and is limited to products
shipped, so that its usefulness is so far confined
to the construction of indexes of real gross output,
Also, the historical range of most of the indexes goes
back no furtherthan the year 1956, which israther too
brief a time span for the purpose of tnis report.
Another deficiency of the indexes, from the stand-
point of their use in the deflation of the current
value of output, is that they are base-weighted,
whereas the requirements of this procedure call
for a currently-weighted price index if deflation at
the aggregate level is to result in a measure of
real output which is strictly comparable from year
to year. The desired effect could be substantially
achieved if it were possible to deflate output at the
individual commodity level. However, the possi-
bilities of such an approach are restricted in
practice because of the limited commodity price
quotations within particular industries. Neverthe-
less, limited experience so far has shown that, in
those industries where the amount of Census detail
is not extensive enough to permit complete con-
fidence in the results of the commodity approach,
the calculation of an alternative index by the
price deflation approach may be instrumental in
identifying areas of difficulty and in providing a
starting point for their clarification, Some of the
specific problems involved in the use of these
indexes will be discussed in Part V of this report,
“‘Industry Technical Notes'’.

s Dominion Bureau of Statistics, Industry Selling
Price [ndexes, 1956-59, Ottawa, Queen’s Printer, Oc-
casional, 1961 (DBS Catalogue No. 62-515).

TABLE 1. Availability of Material for Industry Measures of Output per Unit of Labour Input,
Census of Manufactures
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Work presently under way and directed towards
the improvement and extension of the Industry
Selling Price Indexes will undoubtedly extend their
usefulness in the area of real output measurement,
For instance, the published indexes are presently
being re-based to a 1961 weight base and a pro-
gramme of assembling material input price indexes
has been under way for some time. The period prior
to 1956 still remains a problem, although in some
cases it is possible to construct substitute in-
dexes, for the deflation of gross output at least,
from other sources of price data. For such indexes
to be considered acceptable, it is a minimum re-
quirement that their movements roughly match those
of the Industry Selling Price Indexes during the
period of overlap.

The calculation of volume measures of fuel
used involves the deflation of currently-reported
values by means of specially constructed price
indexes, the component elements of which, such
as natural gas, fuel oil, bituminous coal, etc.,
are drawn from the general wholesale price indexes®
and currently weighted according to their relative
value as reported to the Census.

Monthly Employment Survey.— Another major
source within the Bureau has been drawn on for
the purpose of further developing the labour input
data of the Census of Manufactures. The Employ-
ment Section of the Labour Division conducts a
monthly survey in which the establishments em-
ploying 15 persons and over across a broad in-
dustrial composite which includes Manufacturing
are asked to report separately the numbers of
“wage-eamers’’ and ‘‘salaried employees’'’ draw-
ing pay in the last pay period of each month to-
gether with the corresponding total of wages and
salaries and, in respect of those wage-earners for
whom they keep records of hours paid, separate
figures of man-hours and wages.

The resuits of the Employment Survey are
published monthly by industry® and include annual
averages of average weekly hours and average
hourly earnings of wage-earners for whom hours
are recorded.’ This permits two alternative means
of estimating the man-hours paid of production and
related workers in manufacturing operations for the
years priorto 1956 when the man-hour questions
were first included on the Census of Manufactures

® Published up to 1952 in: Prices and rice [ndexes,
1949-52, Ottawa, Queen’s Printer, 1954 (DBS Catalogue
No. 62-501), since which time the detail has been made
available from unpublished sources,

7 These two categories correspond roughly to the
‘“administrative and office employees’’ and the *’produc-
tion and related workers’ of the Census of Manufactures,

® Dominion Bureau of Statistics, Employment and
Payrolls, Ottawa, Queen’s Printer, Monthly (DBS Cata-
logue No, 72-002) — Man-kours and Hourly Earnings,
Ottawa, Queen’s Printer, Monthly (DBS Catalogue
No. 72-003).

® Dominion Bureau of Statistics, Review of Man-
hours and Hourly FEarnings, Ottawa, Queen’s Printer,
Annual (DBS Catalogué No. 72-202).

schedule. The first of these is the ‘‘pay deflation**
method, i.e., the division of Census wages of pra-
duction and related workers by the average hourts
earnings of Employment Survey wage-earners, while
the second or ‘‘employment inflation"” method cot.
sists of the multiplication of the average number of
Census production and related workers hy measures
of Employment Survey total per capita hours per
annum, In connection with these procedures,
historical data from Census and Employment Survey
sources are not sirictly comparable for the follow-
ing reasons: (a) differences in industrial classifica-
tion,® (b) differences in establishments covered,!*
(c) the definition of wage-eamers in the Employ-
ment Survey is restricted to those for whom records
of man-hours are kept, and (d) differences in ac-
tivity coverage, i.e., the definition of production
and related workers in the Census is narrower than
that of wage-earners in the Employment Survey in
that the latter covers total activities rather than
just manufacturing activities. At the level of total
manufacturing the wage-earners for whom records of
hours are kept comprised, in 1957, some 83% of
the annual number of production and related workers
reported to the Census of Manufactures so that, in
those industries where establishments employing
less than 15 persons do not form a significant
proportion of the total, there is sufficient common
coverage to ensure that the average weekly hours
and average hourly earmings of the Employment
Survey are reasonably representative,

Secondly, it should be noted that the ‘*average
weekly hours’’ of the Employment Survey are
actually “‘hours paid’* since they are defined to
include any hours credited to wage-earners absent
on leave with pay in the reported pay periods.
Thus, when the *‘employment inflation'' procedure
is carried out for a particular industry, an estimate
of the total hours paid is derived. Similarly, the
gross wages reported to the Employment Survey
for the full-time and part-time wage-earners whose
hours are reported also include those amounts
credited to wage-earners on leave with pay, so
that when the resultant annual averages of hourly
earnings are divided into Census payroll of produc-
tion and related workers, which is also defined to
include payment for hours not worked, an estimate
of total hours paid again tesults. The *‘pay defla-
tion'” method is generally considered to be more
satisfactory than the “‘employment inflation*’
method because the payroll figures of the Census

' The Employment Survey classifications have

recently been revised in conformity with the 1960 S.I.C.
and the historical data for a number of vears prior to
1961 will be made available in the near future.
See: Dominion Bureau of Statistics, Employment Indexes,
Average Weekly Wages and Salaries, Average Weekly
Hours and Average llourly Eamings, Monthly and Annual
Statistics, January 1961 —May 1965, Ottawa, Queen’s
Printer (DBS Catalogue No. 72-504).

' Since 1961 a monthly sample survey of employ-
ment in smaller establishments has been conducted as u
supplement to the long-standing survey of larger estu-
blishments. See: Dominion Bureau of Statistics, [sa’-
mates of Employees by Province and Industry, 1961-64,
Ottawa, Queen's Printer, Occasional (DBS Catalogus
No. 72-503).
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of Manufactures cover the entire year whereas the
employment data, being based on the average of
monthly sample periods, are subject to possible
imperfections. However, the above qualifications
do not always hold and, in some cases, the ‘‘em-
ployment inflation’’ method is found to be more
acceptable. These considerations have heen con-
firmed by actual comparison of reported man-hours
and those estimated by the two alternative methods
in a number of cases at the individual industry
level,

Since the man-hours paid of production and
related workers before 1956 can be satisfactorily
estimated, it might seem desirable to extend the
process still further and estimate also the man-
hours not worked but paid in each vear so as to
derive, by subtraction, the man-hours worked. Un-
fortunately, there are no quantitative data in Canada
on which such an estimate can be based. As is
shown later in these notes,'* the Department of
Labour has published information on the provisions
for paid holidays and vacations with pay in Cana-
dian industry, but not in a form suitable for estima-
tion of man-hours worked. It may be mentioned that
this limitation also applies to the estimation of
the man-hours paid of administrative and office
employees for all years.*?

The availability of employment data from the
Monthly Employment Survey, simultaneously with
those of the Census of Manufactures, permits a
check on the accuracy of both. When, at the in-
dividual industry level, the published Employment
Survey annual average of wage-earners for whom
records of hours are kept is subtracted from the
annual) average of total wage-earners and salaried
employees,’ a figure is derived which represents
the sum of salaried employees and those wage-
earners for whom hours are not kept. The two com-
ponents may be compared with the numbers of
production and related workers and administrative
employees reported tothe Census. Significant differ-
ences in year-to-year changes between correspond-
ing components can then be further investigated
by comparison of source data at the establishment
level, and resulting differences in establishment
and activity coverage, etc.,can be made explicit
and allowed for. Detailed reconciliation studies of
this kind are time-consuming but result in consider-
able improvement in the quality of the data when
ambiguities in the data of both sources can be
identified and clarified with respondents.

Annual Survey of Employment. — The Monthly
Survey of Employment, Payrolls and Man-hours is
supplemented by an Annual Survey!® conducted in

2 See Department of Lahour Publications, this page,

13 See Annual Survey of Employment, this page,

* Dominion Bureau of Statistics, Review of Em-
ployment and Payrolls, Ottawa, Queen’s Printer, Annual
(DBS Catalogue No, 72-201).

'* Dominion Bureau of Statistics, Earnings and
Hours of Work in Manufacturing, Ottawa, Queen’s Printer,
Annual (DBS Catalogue No. 72-204). 1961 and 1962 were
not surveyed.

October of each year, which is the only source of
data on the average hours and average hourly earn-
ings of salaried employees in manufacturing, This
makes it possible to estimate, at the individual
industry level, man-hours paid of salaried em-
ployees by the methods previously described. Such
estimates differ from those which are derived for
production and related workers in that the inflators
and deflators are based on the data of a single
sample week in October of each year, The existence
of any seasonal pattern in the average hours paid
and average hourly earnings of salaried emplovees,
such as may characteristically occur for wage-
earners in certain manufacturing industries, cannot
be confirmed or denied statistically but seems less
likely in practice, Furthermore, although there is a
long-run tendency towards a shorter work week, it
is not sufficiently pronounced to cause any sig-
nificant differences between the figures reported
for the survey week and the corresponding annual
averages that would result from the availability of
monthly data. Average hourly earnings, however,
have tended to increase over most of the period in
question, with year-to-year changes big enough to
invalidate the use of Qctober figures as represen-
tative of annual averages, Wherever it seemed war-
ranted, adjustments have heen madeto the published
figures of average hourly earnings to correct for
this suspected upward bias.

In the case of administrative and office em-
ployees, as with production and related workers,
there is a presumption in favour of ‘‘payroll defla-
tion'’. However, the results of the two methods are
compared before a final choice is made. It should
be noted that the man-hour estimates for admin-
istrative and office employees cannot be compared
with any reported man-hours,

Department of FLabour Publications.—Two
publications of the Economics and Research
Branch of the Department of Labour may also be
mentioned. ‘‘Wage Rates, Salaries, and Hours of
Labour’’ contains tabulations by selected 3-digit
manufacturing industry of representative occupa-
tional wage rates and standard hours per week on
the basis of a survey conducted in the last pay
period prior to October 1 each year covering all
establishments with 15 or more employees.

‘““Working Conditions in Canadian Industry’’
has at various times published information by 3-digit
manufacturing industry for both plant and office
employees on such points as: the standard work
week, overtime provisions, paid statutory or public
holidays, vacations with pay, pension plans, group
life insurance plans, industrial medical services,
health benefit plans, etc,

While these sources were not in fact drawn
upon in the preparation of this report, they provide
a potentially useful supplement to the labour input
data of the various Bureau surveys, and ‘‘Working
Conditions in Canadian Industry’’ is particularly
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interesting in that its findings could provide a
starting point for the estimation of indexes of unit
labour cost at the individual industry level,

Summary of Available Measures of Output per Unit
of Labour Input

By means of the secondary sources just dis-
cussed, it becomes possible to extend considerably
Table 1, which indicated the various measures
of output per unit of labour input derivable directly
from the Census of Manufactures data. Because of
the desirability of classifying the measures of out-
put and input by method of calculation, the two
cannot be directly related in the same table and are
therefore enumerated separately in Tables 2 and 3.
As before, meaningful ratios cannot necessarily be
derived for every combination of outputs and inputs.
The ratios which have been chosen as of particular
analytical significance are discussed in Section A
of Parts 1, II, and III respectively of this report
and their values, together with those of their com-
ponents, are presented in Section B of each Part.

Sources of Background and Interpretative Material

In the textual portions of Parts I to IIl of this
report, frequent use is made of supplementary in-
formation for the purpose of describing the charac-
teristics of the industry in question and of relating
it to the 2-digit industry of which it forms a part,
as well as to manufacturing as a whole. The main
sources of this information are as follows:

Census of Manufactures.—The Census of
Manufactures provides a certain amount of detail
which is already embodied in the indexes of real
net output per unit of labour input, but which is
also usefu] in any calculation of related measures
such as real gross output per unit of fuel and elec-
tricity or material consumed. Information as to the
composition of the industry by size and geographic
location, and such factors as trends in value
added per person employed is also drawn from
Census sources,

Capital Expenditures Survey.— Another im-
portant source of background material is the Annual

Capital Expenditures Survey of the Bureau.'® Thiz
survey collects details of new investment on durabla
physical assets for construction and machinery
and equipment, as well as repair expenditures
necessary to maintain the stock of durable assets.
The concept of investment used is defined in gross
terms and embraces durable physical assets, i.e.,
those which continue to be used in their original
form for more than one year, the usual accounting
period. The data are published primarily at the
2-digit level of industrial classification and higher,
but figures of investment for the post-war years
have been made available at the 3-digit level for
the purpose of industry division publications.'’

Ageregate Productivity Measures.— The inter-
pretation of changes over time in ratios of output
per unit of labour input at the individual industry
level is undoubtedly facilitated by the availability
of similar ratios at higher levels of ageregation. In
this connection, the Bureau now publishes indexes
of output per person employed and per man-hour
worked in the commercial economy, with separate
detail for agriculture, manufacturing and the com-
mercial nonagricultural nonmanufacturing residual.'®
As previously mentioned in the ‘‘foreword'’, it is
planned to extend the productivity studies to
cover major group aggregates. The manufacturing
series provides a particularly useful frame of
reference for the individual industry measures
presented in this report.

16 Dominion Bureau of Statistics, Private and Public
Investment in Canada, 1946-57, Ottawa, Queen's Printer,
Annual (DBS Catalogue No. 61-504). Private and Public
Investment in Canada, Outlook, Ottawa, Queen’s Printer,
Annual (DBS Catalogue No. 61-205), jointly prepared by
the Dominion Bureau of Statistics and the Economics
Branch of the Department of Trade and Commerce.

V7 See, for instance: Synthetic Textile Mills, Ottawa,
Queen’s Printer, Annual, 1960 (DBS Catalogue No,
34-208), and Cencral Review of the Manufacturing In-
dustrics, Ottawa, Queen's Printer, Annual, 1961 (DBS
Catalogue No. 31-201).

* Dominion Bureau of Statistics, Indexes of Output
per Person Employed and per Man-hour in Canada, Com-
mercial  Nonagricultural Industries, 1947-63, Ottawa,
Queen’s Printer, 1965 (DBS Catalogue No. 14-801), as
updated and extended hy the DBS Daily Bulletins of
October 12, 1965 and June 7, 1966.

TABLE 2. Availability of Material for Industry Measures of Output,
Primary and Secondary Sources

Real gross Real net Real gross Real net

\\ measure output output output? output!

Calculated —~— (manufacturing |(manufacturing (total (total
by activities) activities) activities) activities)

Gommedily appioath &, LW o Ll R B 1947 to date 1947 to date 1961 to date 10871 @ dulw

RGN AP IO ASHE - o B e e veoestoo s ML o0 cosnest s er o Tagevee 1956 to date e 1961 to date

1 Or combinations of both approaches.
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TABLE 3. Availability of Material for Industry Measures of Labour Input,

Primary and Secondary Sources

\-. Input Employment Man-hours
\, measure
Produc- | Adminis- Man-hours | Man-hours Man-pé)urs
it trative worked, pald, dpa} , Total Total
nd | and | Persons | porsons | prodics | todhc | el | mane | o
S o (manufac- employed | related | related |and office | paid naEs
(;g;uef;c- ?mgn%ﬁg-s Vening a(cc;iai- Beckiss ol [ GHkieIs o Cmplapses | (mapilacs (;ggtal
turin turin activi- ti sv (ERUMIEESRT (Rc- | (maTiliags | ifikiag activi-
’ A e ties) Ny turing turing turing | activi- Nes)
P et AR activi activi- | activi- | activi- | tjes)
from ties) ties) ties) ties) ties)
Reported data...... 1947 1947-61 | 1947-61 1961 1956 1956 oc oc
to to to to
date date date date
Estimated data.... oL 20 5% . 1%47 1947-61 | 1947-61* 1261’
0 0
date date

! Combinations of estimated and reported data.

Special Problems

Changes in the Census of Manufactures®

The data compiled on the old basis are fully
consistent with the 1948 Standard Industrial Classi-
fication and the manufacturing activity concept
while those on the new basis reflect the 1960
Standard Industrial Classification and the New
Establishment Concept.

New Standard Industrial Classification.—In
1960, as the first stage in a major revision of the
Census of Manufactures, reporting establishments
which had up to that time been coded according to
the 1948 sStandard Industrial Classification were
regrouped in conformity with the 1960 Standard
Industrial Classification. At the individual in-
dustry leve], this implies the possibility of dis-
continuity in the indexes of output per unit of
Jabour input, The manufacturing industries most
affected by the change are in the group generally
known as ‘‘durable goods’' industries. In most of
the industry productivity studies scheduled for
early publication the problem is either non-existent
or of minor importance,

Revisions in Concept.— The second major
problem for the construction of productivity in-
dexes which is implicit in the revision of the
Censiis of Manufactures arises out of the shift in

*Tor a wider discussion of these changes and
el implications, see the article: Forthcoming Changes
i the Census of Industry, Caenadian Statistical Review,
July, 1961, and the introductory notes of any 1962
Census of Manufactures publication.

emphasis from the purely manufacturing activities
of reporting establishments to a wider concept of
all non-financial activities of establishments en-
gaged primarily in manufacturing. This change, from
the ‘‘activity'’ to the ¢‘establishment’’ concept,
became effective in 1961.

As far as manufacturing activities are con-
cerned, it was formerly required that manufacturing
shipments be reported at an ‘‘f.o.b. plant’’ level of
valuation so as to be consistent with related opera-
tional statistics such as employment, payrolls,
materials and supplies, etc. In many cases, how-
ever, respondents' accounting records were not
organized on an activity basis and firms operating
sales branches and marketing divisions, for in-
stance, where significant valuations emerged only
at the point of sale, were not always able to report
at the proper level of valuation. Reporting require-
ments for the Census of Manufactures have, with
some exceptions, been accommodated to these
realities and the valuation of shipments is now
requested ‘“f.o0.b. establishment'’, i,e., at whatever
level the accounting records of the respondents fix
the boundary of the establishment,

When the commodity approach to the measure-
ment of manufacturing output in real terms is used,
the average unit values used as weights for par-
ticular commodities reflect the base-year marketing
practices of the various establishments producing
them, and subsequent organizational changes among
the establishments, which show up in the current
value of their output, would have no effect on the
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real measures during the currency of a particular
weighting pattern. However, drastic shifts in the
contribution to the industry's total output of partic-
ular commodities by establishments reporting at
different Jevels of valuation could have effects
similar to those which result when, under a uni-
form concept of valuation, major changes take
place in the composition of output and in the
corresponding unit values. In both cases, the
relative importance of commodities implied in the
base-year weighting pattern may no longer be
adequate for real output measurement purposes.

When, on the other hand, the price deflation
approach to the measurement of real manufacturing
output is being used, an organizational change
such as the entry into the field of distribution by
manufacturers, resulting in an increase in the
current value of the output of the producing esta-
blishment, would also be reflected in a correspond-
ing increase in the real measure, The problem of
maintaining a real measure of purely manufacturing
activities thus becomes a problem of adjusting the
price index to conformity with the new ‘‘marketing
mix” of the establishments in the industry. This
would, of course, be very difficult to achieve in
practice.

Care must also be taken that the differential
effects of organizational changes on the labour
side do not result in artificial increases or de-
creases of the productivity ratios because of a
mismatching of components. In the example just
referred to, there would be an increase in the
number of sales and distribution workers which,
in the case of a commodity-derived volume measure,
would not be accompanied by a corresponding in-
crease on the output side. Under such circum-
stances, it would be preferable to restrict the
denominator of the productivity measure to the
employment or man-hours of production and related
workers only. In the future, this will be the logical
measure. On the other hand, when the real output
measure has been calculated by price deflation, it
will, to the extent that the price index has not
been correspondingly adjusted, reflect the increase
in activity and is thus only suitable for use in
measures which compare total output with total
employment ot man-hours since these also reflect
the changes in marketing organization. Individual
industries will be carefully scrutinized for changes
of this kind and adjustments for continuity made
where possible.

The extension of the Census of Manufactures
to activities other than manufacturing has already
been described earlier in these notes and its im-
plications for the measurement and matching of real
output and inputs briefly discussed. It may be
pointed out that the problem of compiling statistics
on an activity basis which was exemplified by the
difficulty of allocating administrative and office
employees is no less evident on the output side.
Some respondents cannot distinguish in their
records between materials, shipments and inventories
relating to own manufacturing operations and those
relating to their other activities, For these reasons,

from 1961 on, complete consistency is more likel¥
to be achieved at the ‘‘total activities'' levai
although, even here, certain organizational changes
of the kind just noted can make comparisons b=
tween the ‘“manufacturing’’ and ‘‘total activities'*
measures invalid unless proper adjustments are
made.

OQutput per person employed based on ‘‘total
activities’' data will be linked in 1961 to the
corresponding series relating solely to manufactur-
ing activities. Consequently, from 1961 on, the
output per person employed series will be restricted
to ‘‘total activities'’ while productivity in manu-
facturing activities will still be measured in terms
of output per production and related worker,

Change of Weight Base

As already mentioned, the weight base used in
this report for the construction of real output
measures by the commodity approach is 1949. Thus,
the latter are consistent with the published measures
of real domestic product by industry of origin, and
the desirability of a change of weight base in the
industry productivity measurement programme must,
in practice, be considered in this wider context.
There is considerable evidence at the individual
industry level to show that the use of such a re-
mote base has caused varying amounts of distortion
in the real output indexes and that an updating is
urgently required. The accelerating pace of tech-
nological change during the post-war period has
resulted in a proliferation of new products and
major shifts in the relative importance of old
products in the output of many industries. The
methodology of the commodity approach allows
for the effects of the former by calculating artificial
weight bases but the more fundamental solution
for both probtems is a frequent change of weight
base,?

International authorities have recommended
that the weight base of index numbers of industrial
production be reviewed at five-year intervals.®! It
has, however, been for practical rather than a
neglect of theoretical considerations that rebasing
of the Canadian series was deferred until 1961.
Limitations on resources made it impossible to
rebase the industry of origin indexes to 1957
together with the Gross National Expenditure
series. The year 1961 then seemed appropriate for
a number of reasons including the fact that the
1961 input-output table would be available fto
provide the inter-industry weighting system. The
choice of 1961 was also consistent with plans
for the rebasing of important related series in the
area of labour and prices. Again, it seemed desir-
able to wait until the revised Standard Industrial
Classification was put into effect.

1 For a more detailed discussion of the impact &
these problems on the Synthetic Textile Mills industzy
and the steps taken to deal with them, see Part V, i-
dustry Technical Notes, pages 122-123,

1 gtatistical Office of the United Nations, [nies
Numbers of Industrial Productiorn, Studies in Methods,
No. 1, New York, UN, September 15, 1950.
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The indexes of real manufacturing output per
it of labour input presented in this report attempt,
where possible, to go as far as 1961 on the basis
ot 1949 weights, the 1948 Standard Industrial Clas-
sification, and the manufacturing activity concept
in order to provide the maximum amount of con-
tinuity of comparable data. As previously noted?®:
this may not always be possible because of classi-
fication difficulties as well as changes in report-
ing practices arising out of the implementation of
the New Establishment Concept.

Quality Problem

The effects of quality change on volume and
price measures of industrial groupings of com-
modities constitute an extremely difficult con-
ceptual and practical problem which can only be
dealt with in an arbitrary manner and to a partial
extent, with a warning as to the limited nature of
the solution, if any. It is not the intention here to
attempt a comprehensive discussion of this complex
topic but simply to bring to the fore one or two
aspects of the problem which have an immediate
bearing on the two general approaches to volume
measurement which have been discussed in these
notes and to comment briefly on the manner in
which they are or might be dealt with.

Product Mix.— The term ‘‘quality change’’,
when used in its broadest sense, actually em-
braces a number of logically separate phenomena,
some of which are more amenable to treatment than
others. For instance, changes over time in ‘‘product
mix’’ can be described as group or structural
guality change. Product mix may be defined as the
proportional composition of the set of distinguish-
able product *‘varieties’’ contained in a prescribed
total or aggregate, The problem caused by changing
product mix occurs for instance when a broadly
defined product category in the Census of Manu-
factures schedule for a particular industry, such
as ‘‘tractors’’, conceals a gradual shift from large
to small units, In such a case, a volume index
based on the total number of tractors weighted by
the base-year average unit value would have a
progressive upward bias,

This kind of quality change is not difficult to
deal with in principle by either of the two measure-
ment techniques. If data for each variety of tractor
within the aggregate are available, then the com-
modity approach will yield a more accurate in-
dicator of volume change than could be derived by
working at the aggregate level, Again, the price
deflation approach, to the extent that it can be
based on.similar commodity detail, will in turn
reflect the changing composition of the aggregate.

New Varieties.— The preceding illustration
assumed that the product mix change referred to
was a shift in the relative importance of varieties,
all of which were represented in the aggregate over
the entire period in question, The introduction of

12 gee page 115, new Standard Industrial Classi-
fication,

new varietiesinto the aggregate is a closely related
problem, the treatment of which is similar to that
for new products., Under the commodity approach,
an artificial base-year unit value for the variety
should ideally be calculated so that it can be ex-
plicitly recognized in the volume measure without
undue delay. From the standpoint of price deflation,
the solution is parallel in nature, namely, to intro-
duce into the index a price quotation for the new
variety. For instance, in a currently-weighted price
index, an artificial price for the base year would
have to be estimated.

Changes in Components,— A further kind of
quality change which cannot be handled nearly as
well occurs when, for example, what is basically
the same model of tractor is improved over the
years in some of its minor specifications by means
of changes in certain component parts. From the
standpoint of the commodity approach, it would be
formally correct to regard each change as a new
variety. This could conceivably result in consider-
able discontinuity at the individual commodity
level and an extensive reliance on artificial
weights, the total effect of which might be some-
what less satisfactory than if no adjustment had
been attempted at all.

when such a situation results in an increase
in the price quotation for a particular product, con-
ventional methodology in the construction of price
indexes permits either of two extreme positions or
some intermediate compromise. At one extreme, price
quotations of the consecutive varieties may be
regarded as directly comparable so that the dif-
ference between the two is embodied into the index
as pure price increase. Alternatively, the contiguous
price guotations may be treated as directly propor-
tional to the qualities of the varieties concerned
so that the price index registers no increase on this
account at the time of introduction. When the current
value of output in the later period is deflated by a
price index determined according to the second of
these alternatives, the resultant vojume measure is
higher than that which would be derived from the
use of a price index based on the first assumption,

The Industry Selling Price Indexes previously
referred to take an intermediate position between
these two extremes with regard to the treatment of
quality change. The convention most extensively
used relies on the gquantity of direct labour and
materials embodied in each of the two material
valieties to be compared as Indicators of their
relative guality, the precise measure of which is
determined by cost comparisons of common and
non-common components.??

For any given industry, it will usually be the
case that the appropriate Industry Selling Price
Index reflects to a greater or lesser extent an
adjustment for this kind of quality change, whereas
the available data from the Census of Manufactures

2 pominion Bureau of Statistics, Industry Selling
Price Indexes, 1956-59, Ottawa, Queen’s Printer, Oc-
casional, page 86 (DBS Catalogue No. 62-515).
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will not permit the kind of adjustment previously
suggested for the commodity approach, Thus, when
a gross output index derived by price deflation is
growing faster than the corresponding commodity-
based index, it may be the case that the latter
understates the importance of an improvement in
quality. From the standpoint of real product by
industry of origin, however, the impact of quality
change must be assessed in terms of the net index.
1f, for instance, the increase in quality was known
to have originated in a purchased component, it
would be clear that the index of real gross output
derived by deflation would overstate the volume in-
crease, thus, in effect, quantifying the quality
change in the wrong industry or duplicating it.
Correct allocation would require the use of a cor-
responding set of quality adjusted purchase price
indexes, for the purpose of deflating materials and
constructing a net index, as a result of which the
impact of the quality change would be largely netted
out of the purchasing industry’s output.

Most discussion of quality change in a context
such as the present one is restricted to changes
over time in extemally measurable physical charac-
teristics which differentiate classes or varieties of
telated products and which thus can be related to
changes in the quantity of primary inputs involved.
It thus rules out from consideration the type of
quality changes which are rooted in the consumers’
subjective attitudes to the products in question
and which are therefore thought to be essentially
nonquantifiable, An example of such a change
would be the case where a product such as a tele-
vision set was altered in appearance only in order
to appeal to consumers. The television might in-
corporate a number of styling changes such as

alterations to the shape and colour of the cabine:
which bear no relation to the intrinsic usefulness
of the television and which do not change produc-
tion costs.

Reporting Period

Mention has already been made of the im-
portance of properly matched components in in-
dexes of output per unit of labour input, The avail-
ability of a common source for the basic data
utilized in this report undoubtedly minimizes this
problem, but there remains one aspect of it which
may call for adjustment, depending on its severity
in particular cases. Respondents in the Census of
Manufactures are asked to report their labour input
data on a calendar-year basis (fiscal year in the
1966 Census), but are permitted to report their
shipments, purchases and inventory data on a
financial-year basis if their accounting period does
not coincide with the calendar year and the task of
converting to the latter basis is too difficult.

Strictly speaking, the requirements of product-
ivity measurement call for an adjustment of one
set of data to the other in all cases where such
mismatching has occurred. Practical considerations
apart, it would be a matter of indifference which
way the adjustment was made, but since the Census
employment figures (production and related workers)
are reported monthly and the other data are only
available in annual totals, the adjustment can be
most easily made to the labour input data. In
practice, however, no adjustment was made in this
report since the problem appeared to be of minor
significance in all three industries concerned.
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PART V

INDUSTRY TECHNICAL NOTES

Introduction

In this part of the report, some salient charac-
teristics of the various measures of output and
input underlying the productivity indexes for the
Synthetic Textile Mills, Breweries, and Pulp and
Paper Mills industries are described, as well as
the difficulties, both conceptual and statistical,
encountered in their preparation and the steps
taken to deal with them.

It is anticipated that these comments will be
of value to users in enabling them to appraise the
suitability of the measures for particular purposes.
In spite of a common origin in sources such as the
Census of Manufactures and the Employment
Surveys, it should not be assumed that the measures
for different industries are always of comparable
and unvarying quality. The nature of the industry
may be such thatit is difficult fo construct a volume
measure of output in accordance with the concepts
described in Part IV,' for instance, when custom-
made products with a long period of production
are involved. Even in the more normal case, such
factors as the introduction of new varieties or
completely new products and changes in the relative
importance of existing varieties and products pose
serious conceptual problems which may be further
aggravated by reporting and editing difficulties,

Output

As may be seen from the analytical tables,
it was possible to calculate both gross and net
measures of real output for each of the three
industries under consideration for the period
1947-61.

Coverage. ~Since these measures were for the
most part calculated by the commodity approach, an
important dimension of their reliability lies in the
magnitude of the ‘‘coverage ratios’* underlying the
indexes of gross oufput and materials exclusive
of containers,’ The efficacy of the coverage
adjustment technique depends on the extent to
which the price movements of represented products
can be assumed to approximate those of excluded
products, thus there can be no absolute criteria
for acceptable levels of coverage, although it has
been suggested that, on account of the greater
diversity in the nature and origin of unrepresented
materials, a much higher level of coverage is
required in the measurement of the volume of
materials used than would be necessary in the
case of gross output where the minimum standard

! See Part IV, General Technical Notes, pages
107 - 108,
2 Ibid, footnote 2, page 107 and Appendix C.

has been set at 50%.° From this point of view,
the data relating to the Synthetic Textile Mills
industry as a whole in Table 1, seem acceptable,

In an industry such as Synthetic Textile Mills,
characterized by a continual tendency towards the
displacement of old products by new, increasing
remoteness from the weight base normally leads
to a progressive reduction of the coverage ratio
unless such new products can be brought into the
coverage by means of artificial weights. This was
done quite extensively with the result that coverage
was well maintained throughout the entire period.
The relatively low coverage ratio for both the
materials and products indexes in 1961 and for
the materials index in 1947 was caused by the
use of Census schedules in which the commodity
detail was classified somewhat differently than
during the remainder of the period. On the new
basis of compilation, of course, the 1961 indexes
will have an extremely high level of coverage,
while those for 1959 and 1960 will be somewhat
less broadly based as a result of the break in
continuity,

No comparable coverage ratios are presented
here for the fibre producing and fibre processing
components of the industry. However, scrutiny of
the indjvidual worksheets indicates that, for both
gross output and materials, overall coverage was
certainly higher in the fibre producing than in the
fibre processing branch.

In the Breweries industry, the complete coverage
for gross output for every year of the 1947-61 period
was due to the relatively limited and unvarying
range of products shipped by the industry which
permitted the reporting of all required details.
Different varieties of beer were introduced and
there were shifts from draught beer and beer in
large bottles to beer in small bottles, but these
changes had no impact on the coverage. Table 1
below shows that the coverage ratio of materials
used in this industry was also consistently high,
although it diminished slightly in the latter part
of the period. This was largely due to an increase
in the value of the residual category in the Census
schedule, ‘‘all other materials (malt beverages)’,
for which no commodity detail was reported.

For the Pulp and Paper Mills industry, the
coverage ratios for gross output and materials
used, as shown in Table 1, were extremely high
over the whole period with the exception of the
1961 ratio for materials used. This lower ratio for
1961 arises because certain types of materials
were not reported in such a detailed form on the
Census of Manufactures schedule as they were
in previous years.

*Revised Index of Industrial Production, op. cit.,
page 20,
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TABLE 1. Coverage Ratios for Indexes of Real Gross Output and Materials Used (excluding
Containers). Synthetic Textile Mills, Breweries and Pulp and Paper Mills,
0ld Basis, Canada, 1947 -61

Coverage ratios
Year Gross output Materials used
Synthetic Pulp and Synthetic Pulp and
textile Breweries paper textile Breweries paper
mills mills mills mills
per cent
JeYe T N i ool Ap o N TR, Y 84, 11 100.00 99. 95 68.49 98. 54 99, 16
. 87. 47 100, 00 99. 95 80. 10 99, 18 99.19
86. 47 100.00 99.99 78.71 98. 43 99, 23
89. 98 100. 00 99, 99 79.77 97.45 99. 17
87.96 100. 00 99, 99 81,08 96. 86 98.63
T S T ook R S S RN 92. 63 100. 00 99. 99 83. 05 99, 05 98.68
84.13 100. 00 99, 98 81,08 98.98 98. 88
86.61 100. 00 99,99 77.63 97.97 98.71
83.49 100. 00 99. 98 78.90 97.36 98, 66
82.55 100. 00 99. 07 77.44 97, 48 97.71
82.00 100. 00 98. 84 79.09 96. 89 97,178
86.71 100. 00 98, 96 74, 81 96.37 97.49
85.92 100. 00 99, 17 78.85 96. 04 97.29
86.11 100. 00 99. 23 73.93 95.99 97.22
75.28 100, 00 98.81 69. 64 95.47 93.07

New Products. —Nomally, when new products
or materials appear in the commodity detail of the
Census of Manufactures subsequent to the year
of the weight base, an attempt is made to include
them in the covered portion of the real output
calculations by assigning to them an artificial
weight which may be estimated in one of a number
of ways., For instance, there may exist suitable
price data by means of which the average unit value
of the newly reported product can be adjusted to
an approximation of its assumed base-year value,
or the adjustment may be made indirectly on the
basis of changes in the average unit value between
the base year and the given year of some closely
related product. Newly introduced products were
of no particular consequence and did not require
special attention in the case of the Breweries
and Pulp and Paper Mills industries., However,
the problem was more serious for the Synthetic
Textile Mills industry, and in a number of important
cases base-year weights had to be computed.

On the product side, such estimates were made
in the case of terylene singles yarn, woven terylene
fabrics, nylon tire yam, orlon yam, various nylon
intermediaries and carpets of synthetic fibre, None
of these was produced in 1949, but all became
progressively more important over the period in
question, to the point where their exclusion from
the coverage would have seriously impaired the
value of the gross output index. The adjustments
effected on the materials side were noless important.
Artificial weights were calculated for adipic acid
and hexamethylene diamide, the basic chemicals
involved in the production of nylon, dimethyltery-
phthalate and ethylene glycol which are used in
terylene, and acrylonitrile which is the basis of

orlon, as well as cellulose acetate flakes, terylene
singles yarn, and continuous filament fibre-glass
yarn,

There is, however, a more fundamental problem
arising out of the growth during the period in
question in the relative importance of the true
synthetics. This problem is quite independent of
whether they were produced in 1949 or not, and may
be summarized as follows,

When a completely new synthetic fibre is
developed, it typically goes through a sequence
from low output and high unit value to progressively
higher output and decreasing unit value. The high
initial unit value can be partially explained by
such factors as highoverhead dueto under-utilization
of capacity andthe fast write-off of researchexpendi-
tures, and partially interms of market considerations,
Eventually, the time comes when both the output
and unit value series begin to level off, their
subsequent movements being determined in a more
normal fashion.

The relevance of this point to the construction
of gross output and materials used indexes in real
terms is that, if in the year chosen as the weight
base, the unit value, actual or estimated, of any
commodity represents an early stage of the growth
sequence, its abnormally high level will build
into the index concerned a potential upward bias,
the actual extent of which then depends on the
rate of increase of the quantities concerned in
subsequent years, The avoidance of such bias thuz
depends on the development of a weighting patte::
based on a relatively uniform degree of maturity
among all products, both old and new. For the
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alculation of real output measures on the new 1961
weight base, the problem virtually solves itself
since, by this time, most of the new products and
materials under discussion had either reached or
were on the threshold of the mature phase of their
development.

In the case of the measures calculated on the
old basis, however, which are the ones analysed
in this report, adjustments were made which, while
preserving the general character of the 1949
weighting pattern, were sufficient to eradicate
most of the bias that would have resulted from an
uncritical acceptance of 1949 unit values, whether
actual or as conventionally estimated. Between
1949 and 1960, for instance, the average unit value
of nylon singles yarn decreased substantially while
shipments were continually increasing at a rapid
rate. During the same period, the unweighted average
of the three published U.S. wholesale price relatives
for nylon yamn* decreased by 18.7%. It was assumed
that the development of nylon in the U.S. had,

4 United States Department of Labor, Bureau of
Labor Statistics, Wholesale Prices and Price Indexes,
Washington, D.C., U.S. Government Printing Office, An-
nual.

in the sense previously discussed, reached the
stage of maturity by 1949, and the decrease of
18.7% in its average price was accepted as a fair
measure of the long-term influences at work. This
price movement was used to estimate a 1949 average
unit value of the Canadian product at a level which
substantially discounted the factors associated
purely with the growth process. By way of
corroboration, it may be pointed out that the change
over the same period in the average unit value in
Canada of continuous filament viscose yarn, a well
established fibre, was almost identical.

The total effect of all such adjustments is
shown in Table 2 which compares, over the period
1949 to 1959, indexes of real gross output for
the Synthetic Textile Mills industry based on ad-
justed and unadjusted 1949 unit values.

It will be noted that the levels of the two
indexes were reasonably close in the early years
but began to diverge after 1954 as the impact of
the new products was increasingly felt. However,
it should be remembered that even the adjusted
1949 weighting pattern does not fully reflect the
conditions that developed after 1954,

TABLE 2. Indexes of Real Gross Output Using Adjusted and Unadjusted 1949 Unit Value Weights,
Synthetic Textile Mills, Canada, Old Basis, 1949-59

(1949 =100)
Index of real gross output
Year Adjusted 1949 Unadjusted 1949

unit values unit values

as weights as weights
100.0 100. 0
116, 4 119.3
129.1 i3t I
120.3 124. 4
126.4 132.0
115,43 119.2
146.9 155. 4
151. 4 16842
1159l 173.2
162.1 183.5
195.2 226. 2

Output in the Component Branches of the
Synthetic Textile Mills Industry. — The procedures
involved in the calculation of real gross and net
output indexes for the fibre producing and fibre
processing branches of the Synthetic Textile Mills
industry were as follows.

The availability of individual establishment
schedules and the reporting requirements of the
Census of Manufactures made it possible to divide
the industry into three separate groups of establish-
ments —the fibre producers, the fibre processors

and the integrated establishments that produce
and further process the basic yarns and fibres.

To arrive at real gross and net output for the
fibre producing establishments, constant dollar
totals of gross and net output by establishment
were assembled according to the procedure illus-
trated in Appendix C. In the case of the two in-
tegrated establishments, output and intermediate
inputs were split between fibre producing and fibre
processing activities respectively in the following
manner,
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On the output side, the Census of Manufactures
requests the total yarn and fibre production, whether
for own use or for sale. This was attributed in each
case as output to the fibre producing branch of the
industry after first being assigned a constant dollar
value by means of the industry average unit values
in 1949 of the shipped portion of such products.
The output attributable to the fibre processing
branch of the industry, based on the further process-
ing of the basic yarns and fibres produced for own
use and purchased from others, was reported in
full in the Census schedules and valued in constant
dollars in the conventional manner.

The constant dollar value of gross output for
the fibre producing branch was thus assembled
as the sum of the values for the specialized
establishments (those that produce only fibres)
and those of the fibre producing activities identified
within the integrated establishments. In the case
of the fibre processing branch of the industry, the
constant dollar value of gross output was arrived
at by subtracting from the total for the industry as
a whole, the constant dollar output of the fibre
producing establishments (excluding integrated
establishments), the constant dollar output (before
the split) of the integrated establishments and then
adding back the constant dollar value of the
separately calculated fibre processing activities
of the latter. This method reflects the true growth
of the gross output for each branch of the industry.
However, as a result of the inclusion of the fibres
produced for their own use by the integrated
establishments, the sum of the separate constant
dollar gross outputs of the component branches
is larger than the constant dollar gross output of
the industry as a whole,

For the calculation of net indexes in constant
dollar terms, it was necessary to split between the
two branches the reported material usage of the
integrated establishments as well as the containers,
fuel and electricity. In the case of materials, it
was usually possible to identify them as directly
applicable to one or the other branches and the
other items were prorated on the basis of the
relative magnitude of constant dollar gross output.
The fibres produced for their own use by the
integrated establishments, previously shown as
output of the fibre producing branch, were treated
as materials used by the fibre processing branch,
thus eliminating the duplication previously referred
to. In calculating the separate aggregates of constant
dollar net output, it was therefore possible to
simplify the procedure described for gross output
by simply deducting from the industrty total the
aggregate for fibre producers only.

Indirect Taxes and Fees, Breweries Industry. —
The value of factory shipments by commodity as
reported for the Breweries industry in the Annual
Census of Manufactures includes a significant
amount of indirect taxes and fees paid to the
federal and provincial governments. The removal of
such taxes from the reported value of factory
shipments adjusts the latter to the correct level
of valuation for real output measurement (GDP at

factor cost) so that when intermediate, or materiui,
inputs are subtracted, anapproximation ofthe costai
primary inputs (factor costs plus capital consumptio:
allowances) remains.® Failure to make such an
adjustment would invalidate the conceptual hasis
of the output measures and lead to distorted results
in any case, but matters would be complicated even
further if changes in the tax structure were to take
place,

Because the method used in estimating real
gross output is based on summation of the constant
dollar values of individual products,® it was
necessary to make a detailed distribution of total
taxes and fees between the various products of the
Breweries industry in the base year, 1949, As a
first step, the percentage distribution of the
quantities of various beer products shipped in 1949
was calculated. Total gallonage taxes and excise
duties paid were then distributed on the basis of
these percentages,and the prorated amounts deducted
from the value of shipments of each product.

The remaining taxes, licence fees and permits,
were allocated among the various beer products on
the basis of a percentage distribution of the value
of shipments excluding gallonage taxes and excise
duties. Finally, to derive a set of base-year unit
values which were net of taxes, the values of
shipments of individual products, adjusted as above,
were divided by the corresponding quantities
shipped.

Quality. — The quality of the products origina-
ting in the industries under review is generally
thought to have improved, although available data
for the measurement of real output do not permit the
quantification of such improvement,

In the case of the Synthetic Textile Mills
industry, developments in resistance in the end
product to wear, shrinkage, pilling and creasing
were important quality changes which are not taken
into account in the output data,

An important quality improvement in the
Breweties industry was the development of a filter-
ing process which eliminates the need of pasteuri-
zation, thereby extending considerably the keeping
quality of beer. Another was the change in bottling
technique which permits a reduction in the volume
of air in the bottle and thus a longer shelf-
life for bottled beet, Because bottles and containers
are animportant partof the products ofthe Breweries
industry, improvements such as more compact bottle
shapes and containers which are easier to open and
handle must have also contributed to this process
of quality improvement.

The products of the Pulp and Paper Mills
industry were also subject to quality improvements
in the post-war period. The development of more
refined chemical and mechanical processes contrib-
uted to the incrause inthe strength of puper relative

5 See Part 1V, Ganeral Taechnical Notes, pige 107,
¢ Ibid, page 107.
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to its thickness. In addition, advanced bleaching
methods led to the production of paper of a purer
white colour,

Containers. — For the Breweries industry,
non-returnable containers and other packaging
materials and supplies represented approximately
30% of the cost of total materials and supplies
(including containers and excluding fuel and
electricity) in 1947 and over 40% in 1961, As
indicated in Part IV of this report, Census in-
formation on containers and packaging materials
is available in value terms only and, in the absence
of suitable price indexes for deflating the reported
values, it has been found necessary to project
the base-year figures according to the movements
of the real gross output index.

Because the proportion of containers and
packaging materials to total materials and supplies
used is relatively large in the Breweries industry,
some bias in the measurement of material inputs
must therefore be conceded. However, the impact
on the indexes of real net output presented in this
report was not very serious because of the low
ratio of materials used to value of production.

Containers did not represent a significant part
of total materials used in either the Synthetic
Textile Mills orthe Pulp and Paper Mills industries,
In both cases, deflation was carried out by methods
similar to those described above for the Breweries
industry.,

Fuel Costs, —The fuel composite, as reported
in the Census of Manufactures schedules, generally
comprises coal, petroleum, wood, and gas products.
The coal products group is made up of bituminous,
sub-bituminous, lignite, and anthracite coal, and
also coke. Petroleum products include fuel oil and
gasoline, while the gas aggregate represents the
total of manufactured and natural gas.

For the years 1943 to 1952 inclusive and
1954-535, there was, in the Census of Manufactures
reporting requirements, no provision fora distribution
of expenditures by major categories, only total fuel
cost being asked for. For this reason, the current
value of fuel expenditures in each year was deflated
by means of a price index rather than by the
‘“‘commodity approach’’.”

However, a ready-made price index for the fuel
aggregate was not available. Thus, for each industry
a composite index was constructed from the General
Wholesale Price Indexes for coal, petroleum products
and natural gas, weighted by each year’s distribution
of expenditures on the three categories of fuel
products, For those years when the breakdown
was not available, the weights were interpolated.
Current weights were used because, for the three
industries under consideration, there was a signifi-
want change cver time in the pattern of fuel con-
sumption from coal to oil and more recently to gas,

7 See Part IV, General Technical Notes, page 107,

Input

Employment. — The indexes of employment of
production andrelated workers and persons employed
in the Synthetic Textile Mills, Breweries, and Pulp
and Paper Mills industries from 1947 to 1961,
originate in the Census of Manufactures and ought
thus to be fully consistent with the output data
from the same source, except to the extent that the
latter may sometimes be reported for periods other
than the calendar year.® Adjustments can be made
for this particular inconsistency, but were not
necessary for any of the industries in gquestion.
While Census employment data must be regarded as
preferable to those from other sources, some assess-
ment of their intrinsic limitations seemed desirable,
For instance, the reporting procedures which
underlie the Census employment data’ give rise to
the possibility that the latter are not as reliable
as the output or payroll data which are based on
detailed accounting records. Accordinglv, an
independent verification of the Census employment
data by means of the corresponding data from the
Monthly Employment Survey was attempted. Compar-
isons were restricted to those years which exclude
differences in employment resulting from the
implementation of the new Standard Industrial
Classification and the New Establishment Concept
in the Census of Manufactures,

From Table 3, it is immediately apparent that
for the Synthetic Textile Mills industry the alternative
estimates for production and related workers are
much closer than those for administrative and office
employees. In their published form, however, the
data from Census and Employment Survey sources
are not strictly comparable for anumber of reasons.*®

After a detailed reconciliation at the establish-
ment level involving adjustments for each of the
differences noted in Part IV, a comparison was made
of the employment estimates from the two sources
for the period 1856 to 1959. As a result of these
refinements, in the case of production and related
workers, the Employment Survey to Census ratios
improved from 94.7% to 99.3% for 1956 and from
94.7% to 95.3% for 1959, Those for administrative
and office employees increased from 80.7% to 89.9%
for 1956, and from 86.5% to 95.8% for 1959,

Because the number of salaried employvees
for Breweries in the Employment Survey was
available only as part of a composite of Distilled
and Malt Liquors prior to 1958, it was necessary
to combine the figures of Distilleries and Breweries
from Census sources. However, since the combined
industry data are heavily dominated by Breweries,
close correspondence between the employment series
from the two sources can be accepted as confirmation
of the adequacy of the Census employment series
for the Breweries industry.

® Ibid, page 118.
* Ibid, page 110.
1 Ibid, page 112.
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TABLE 3. Comparison of Published Figures of Employment, Census of Manufactures
and Employment Survey, Synthetic Textile Mills, Canada, 1947 -59

Average

nuén ber of Monthly %Tlfég;'gim Avebragoef Monthly Egl‘;b?;,m;:t

adminis- average y number o average

Year trative of salaried %i_rngsgto(}f producti?n of wage- pfén%eur;t gff
and office | employees, - workers, earners, T e o)
eglegfygﬁs, EeS. (1) T C. lofi M- E.S. tlires
No. NG, % No. No. %

1 5627 114111 105.3 13, 101 | 13, 046 99.6
1,963 1, s 87.4 14,134 14,417 10280
2,680 2,199 83.0 14,178 14, 497 102.2
3338 2,861 89./8 14,622 14, 149 96.8
3,278 3,445 105.1 14,719 14, 349 97.5
3, 388 3,490 103.0 12, 335 151, 88 95.8
3,286 3, N 94.9 12,437 12, 238 98. 4
3,478 3,396 97.6 10, 184 10, 342 101.6
3,846 3,400 88.4 11,562 11,9028 96. 2
3,97 3,208 80.7 15l k7518 11, 102 94. 7
4,026 3,068 6.2 18,225 11,198 99.8
3,726 328l 89.1 10,710 10, 024 93.6
3,967 3,432 86.5 11,037 10, 453 94.17

1 More strictly: Total employees minus wage-earners for whom records of hours are kept.

Source: Dominion Bureau of Statistics, Review of Employment and Payrolls, Ottawa, Queen’s Printer, Annual (DBS
Catalogue No. 72-201); Review of Man-hours and Hourly Earnings, Ottawa, Queen’s Printer, Annual DBS Catalogue No.
72-202); Synthetic Textiles, Ottawa, Queen’s Printer, X

nnual (DBS Catalogue No. 34 - 208).

TABLE 4. Comparison of Published Figures of Employment, Census of Manufactures
and Employment Survey, Breweries and Distilleries, Canada, 1947-59

Average
nuénbpr_ of Monthly Esmu;r)b(g"m;:t Av%ragef Monthly E&?}[%B;m:é’t
adminis- average number o average

Year trative of salaried %Zrngigt Ooff production of wage- %eerngir;tooff
and office | employees, e workers, earners, A

eg?lggﬁs, E.S. (1) e C.-of M. E.S. o

No. No. % Naz No. %

2,359 3,254 1357 £9 1103118 10, 530 102.1
2,434 3,616 148.6 10, 186 10, 455 102.6
2,582 | 3,895 150. 9 10, 103 10, 153 100.5
2 o)l T 4,036 160, 3 9,915 9, 939 100.2
2,831 3,983 140.7 10,261 10, 152 98.9
2,659 3,937 148. 1 10, 288 10, 281 99, 9
2,8 12 4,118 148.6 10,721 10,711 99.9
2,816 4,243 150.7 10,774 10,789 100. 1
2,894 4,266 147. 4 10,653 10,701 100.5
3,088 4,287 138.8 11,072 11, 166 100. 8
3,029 4,344 143.4 10,634 10, 809 101.6
3009 4,602 152015 10, 167 10, 403 102. 3
3, =T 4,527 144.8 9,786 10, 380 106, 1

L More strictly: Total employees minus wage-earners for whom records of hours are kept.

Source: Dominion Bureau of Statistics, Review of Employment and Payrolls, Ottawa, Queen’s Printer, Annual(DBS
Catalogue No. 72-201); Review of Man-hours and Hourl

FEarnings, Ottawa,

72-202); Breweries, Ottawa, Queen’s Printer, Annual (DBS Catalogue No. 32 -205).

ueen's Printer, Annual (DBS Catalogue No.
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Table 4 shows that the alternative estimates
are quite close in the case of production and related
workers but significantly different for administrative
and office employees.

Because of the disparity in the latter case, a
detailed reconciliation of the two data sources at
the establishment level for Breweries only seemed
desirable, and this necessarily extended to both
classes of employees, Due to the scarcity of re-
sources, the reconciliation was limited to the period
1958-61. In summary, the Employment Survey to
Census ratios for both production and related
workers and administrative and office employees
improved in all four years,

On the basis of these tests, then, the Census
employment estimates for the Synthetic Textile
Mills and the Breweries industries appear to be
substantially corroborated by the Employment Sur-
vey data for the limited period in question when
the necessary conceptual and statistical adjust-
ments to the latter were made.

In the case of the Pulp and Paper Mills in-
dustry, the strong correspondence between data
from the two sources, as shown in Table 5, made
unnecessary any reconciliation at the individual
establishment level, The marked differences in the
alternative estimates ofthe number of administrative
and office employees in 1951 and 1952 resulted
from certain irregularities in the data reported in
the Employment Survey.

Man-hours. - The indexes of man-hours paid
of production and related workers in the three in-
dustries under review from 1956 to 1961 were de-
rived directly from data reported to the Census of
Manufactures. Since the latter source also provides
annual earnings and employment data for the same
employees the reported man-hours may be conven-
iently verified at the establishment level through
a number of editing checks.

The choice of the man-hour series to serve as
a denominator for the productivity ratio from 1947
to 1956 is based on the relative movements of the
two estimated series (pay deflation and employment
inflation) over the whole period supported by their
respective degree of comparability with the reported
series from 1956 on.

For the Synthetic Textile Mills, Breweries,
and Pulp and Paper Mills industries, the man-hours
paid of production and related workers estimated
by the two alternative methods did not differ signifi~
cantly. In fact, they never diverged by more than
2.5% in any direction for Synthetic Textile Mills,
6.4% for Breweries, and 2,3% for the Pulp and Paper
Mills industry. However, the '‘pay deflation' esti-
mates for all three industries were closer to the
reported series between 1956 and 1961 and there-
fore the ‘‘pay deflation’’ method seemed preferable
as the basis for estimating man-hours between
1947 and 1956,

TABLE 5. Comparison of Published Figures of Employment, Census of Manufactures
and Employment Survey, Pulp and Paper Mills, Canada, 1947 - 60

Average
number of Monthly | Employment| Average Monthly | Employ n;esnt
adminis- average survey as | number of average ‘seurge,vt ,
Year trative of salaried | per cent of | production | of wage- | P€f sen ‘;
and office | employees, | census of | workers, | eamers, | GeTSUS Of
employees, | E.S.!  |manufactures| C. of M. A y -
&y ofSv: ures
No. No. % No. No. %
7,706 6,802 88.3 42,240 42,311 100. 2
8,066 7,042 87.3 43,858 43, 603 99.4
8,243 7,368 89.4 | 43, 807 41,622 95.0
8,578 7,294 85.0 | 43,765 41,781 95.5
9,413 5,036 | 5345 47, 878 48, 890 102. 1
9,493 9,185 54.0 48,310 49,400 102: 3
9,394 8, 060 85.8 48, 800 49,431 0% 3
9, 689 9, 870 101.9 51, 148 JLNTTS 1044 2
9,933 10,552 106. 2 5219282 52,931 1013
10, 867 11,007 101.3 58, 118 55,108 100, 0
11,495 11, 657 101. 4 54,445 53, 421 98, 1
11,594 11,208 96. 7 52,490 517774 98. 6
11155708 11, 978 102. 4 53,326 53, 269 99.9
12,452 12,304 98.8 53, 190 53858 1 100, 7

! More strictly: Total employees minus wage-eamers for whom records of hours are kept.

Source; Dominion Bureau of Statistics, Review of Employment and Payrolls, Ottawa, Queen’s Printer, Annual (DBS
Catalogue No, 72-201); Review of Man-hours and Hourly Earnings, Ottawa, Queen's Printer, Annual (DBS Catalogue NO.
72-202); Pulp and Paper Mills, Ottawa, Queen's Printer, Annual (DBS Catalogue No. 36- 204),
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In the case of administrative and office em-
ployees, man-hours paid were estimated over the
entire period from 1947 to 1961 and both methods
were again used. However, for the Synthetic Textile
Mills industry, the results proved to be not nearly
so close as in the case of production and related
workers, the employment inflation estimates being
invariably lower than those derived by pay defla-
tion, particularly in the earlier part of the period.
Actually, the employment inflation to pay defla-
tion ratios for man-hours paid were 80.5% and 88.4%
in 1947 and 1961 respectively. Man-hour estimates
derived by the ‘‘pay deflation’ method were used
as the official man-hour series for administrative
and office employees. For the Breweries industry,
an unbroken series of data exists in the Census
of Manufactures relating to employment and payroll
of administrative and office employees, On the other
hand, representative figures of weekly hours paid
and hourly earnings for salaried employees were
available for the years 1947 to 1957 only for the
composite of ‘‘Distilled and Malt Liquors’’.!* From
1958 on, separate data for the ‘‘Malt Liquors'’ in-
dustry are available from unpublished material. It
was therefore possible to develop man-hour series
for the 1947-57 period by the two methods of esti-
mation on the basis of the known relationship from
1958 to 1960 between the data of ‘*Malt Liguors'’
and “‘Distilled and Malt Liquors’.

Y pominion Bureau of Statistics, Earnings and Hours
of Work in Manufacturing, Ottawa, Queen’s Printer, Annual
(DBS Catalogue No. 72-204).

The employment inflation estimates for tha
Breweries industry were generally lower than thosa
derived by pay deflation, the employment inflation-
pay deflation ratios for man-hours paid being 96.34%
and 94.5% in 1947 and 1961 respectively. Their
year-to-yeat movements followed a similar pattern
except in 1950 when they moved in opposite direc-
tions. As the result of a close scrutiny of individual
establishment reports and the general movements
of output, it seemed preferable to use the ‘“‘employ-
ment inflation’” man-hour estimates.

The estimation of man-hours paid for adminis-
trative and office employees in the Pulp and Paper
Mills industry did not present any special problem.
Year-to-year movements in the man-hour series
estimated by the two methods previously mentioned
were similar for all years except 1953. In addition,
the employment inflation — pay deflation ratios were
quite high at 98.8% in 1947 and roughly 100% in
1961, although in the early fifties they varied be-
tween 929% and 95%. An analysis of the results
proved the “‘employment inflation’ estimates to be
preferable to the ‘‘pay deflation’’ estimates.

It may be noted that when the data for admin-
istrative and office employees are combined with
those of production and related workers, the rela-
tive importance of these two categories is such
that the disparity in the former has a much smaller
impact at the total level,
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INDEXES OF REAL NET OUTPUT PER UNIT OF LABOUR INPUT,
SELECTED MANUFACTURING INDUSTRIES,CANADA,947-61
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APPENDIX B
PERCENTAGE YEAR—TO-YEAR CHANGES IN
REALE. NETQURRUTNIRER
PRODUCTION 8 RELATED WORKER PERSON EMPLOYED

20 — - — — 20

T n = il
10 L— — — — 10
9 | 0
1o — — L = JI0
20 — = = 20

i 2 i ]
[ 1  SYNTHETIC [~ o

= ; — TEXTILE - -
-8 MILLS l . - 5
10 — —
20
10
b BREWERIES
o}
(0 jis .
20 p=— =
10 |- -

- PULP AND

; B PAPER MILLS

1

i
1 h ;
1 ' 1
! ¢ 1
: ' T
1 ' i

10 ks ! ’ :

|=.»:49 1950 1932 1954 (956 1958 1961 1948 1950 19:52 1954 1956 1958 1961 2
PERCENTAGE YEAR-TO—-YEAR CHANGES IN
REAL NET QUTPUT PER MAN-HOUR PAID OF
PRODUCTION 8 RELATED WORKERS PERSDNS EMPLOYED
20 — = — 20
== = TEXT! -
4 , _ MILLS g sl 3
=T | o=
10 - | i: = Jio
20 — 20
10 I = |0
BREWERIES |
: 5 ”[H] :
10/ B : 10
20 =325
2 PULP AND j v
i+ PAPER MILLS W
0 g

l9l48 1950 1952 1954 1956 1958 1961 1948 950 1952 1954 1956 1958 1961




2lEs =

APPENDIX C

sSample Worksheet Procedure for Indexes of Real Net Output
Synthetic Textile Mills

1949
1949 unit value 1950 1951
(2-1) :PO‘
Part A (Gross output index):
1. Q - Reported production of woven fabrics, continuous filament fayon .........uecvirsemrveneene 000 vd. 72,369 74, 706 71, 491
2. P Q Reported cutrent value . A $'000 50, 277 0.69473 49,674 47,832
3: C),l 1949 unit value x reported quantlLy o 50, 277 51, 900 49, 667
e Ql-Reported production of woven fabrics, all spun rayon.........cccoeovveevvnrvnes, 000 yd. 17, 4068 20, 993 19, 544
@ P, Q1 Reported current value .............. $°000 12, 119 0.73073 17, 882 16, 382
M P Q - 1949 unit value x reported qua:mty 09 12,719 15, 340 14, 281
1L
2. Other specified products?
3!
(a) ZP; Q (specified Products) (X 1ine 2)%.........cwworecoenonioniircmesos oo $'000 107, 325 | 132,736 | 149,036
()X Pi Q]- (census value of all products) o 124,125 147, 515 169, 444
(¢) Coverage ratio 100 [ (a)=(b)].................. 2 86, 47 89.98 87. 96
(d) ZPO Q (specified products) (2 line 3)7 ... $'000 107,319 129, 938 140, 987
(&) X P, @ (all products) 100 [ (d)+ (c)] — 124, 111 144,408 | 160, 285
(f) Index: 1949=100, 100 [ (e)=3 B QO] ....................................................................... % 100.0 116. 4 129. 1
Part B (Materials index exclusive of containers):
1. q; - Reported use of acetate rayon yam, SINELES ...............ccivieimeionsoicsesseresssins s ains 000 1b, 5,639 SN521 5,884
2. p; q; - Reported current value £'000 5, I 0.97836 5,231 5,898
3. Py q;- 1949 unit value x reported quantity o 54 51, 3,407 5,757
de q; - Reported use of rayon staple fibre '000 Ib. 8,960 12,940 14, 424
2. p q; - Reported current value $'000 3,230 | 0.36049 4,758 6, 165
3. ;- 1949 unit value x reported QUAaRLILY .............ccoooiiimiimeeeiee e s o 3,230 4,665 5, 200
1.
2.p Other specified products?
35
{(a) -.p q; (specified materials) (2 line 2)2... e 9 000 35, 046 43, 441 52, 547
by X <p; g; (census value of all materials excludmg contamers) i 44,523 54, 460 64,811
(c) Cmerage ratio 100( a) = (0] % 78.71 9. 71 81.08
(d) Zpo q; (specified materlals) (Z line 3 ..... $'000 34, 508 41, 198 43, 170
(e) Xp, g (all materials) 100 [(d)=(c)] 2 43,842 51.646 | 53,244
(N Index: 1949=100, 100 [ (e)=X p q ... % 100.0 1fals | el Y
Part C (Containers):
1949 value of containers projected on real gross output index ... .. $7000 | 694 808 896
Part D (Flectricity purchased):
L. q;- Reported quantity purchased '000 kwh. 179, 056 213,757 | 201,304
2 q; - Reported value of purchased electricity ... ... $'000 1, 181 0. 06484 1.254 1,299
3. Py 9;- 1949 unit value x reported Quantity ... ... T 1,161 1, 386 1,303
Part F (Purchased fuel used):
(a) P; q; - Reported total census value., $'000 2, 168 2,512 24 183
(b) Currentlv welghted price index (specm.l computatlon) % 100.0 104. 6 106. 4
(Ol 00 [ b Mt 8 W, UL . T S000 2,168 2,402 2,569
Part F (Net output index):
(i) 2P, Q; Products [ (e)of Part A] ... $°000 | 124,111 144,408 | 160, 285
(ii) Zp,, 9; Materials [ (e) of Part B | 5 43.842 | 51,646 | 53,244
(iil) p, q; Containers (Part C) o 694 | 808 896
(iv) p, q; Electricity [ (3) of Part D J ] 1, 161 1, 386 1,305
(91, q; Fuel[ (c)of Part E | . z 2,168 2, 402 2, 569
K B ‘\IeL Gutput in 1949 dollars, (l) [(n) +f111) +(1\!) +(V)] I 76, 246 88, 166 102, 271
{vii" Net output index: 1949=100 ..............c.ccoueeie % 100. 0 115.6 134.1
' In some instances, the base-year unit values used for the calculation of constant dollar values may differ from the 1949 value of P, Q1 Q-

The extent to which this has occurred is reflected in the differences between (a) and (d), and (b) and (c) of Parts A and B above.
* Includes all those other reported products (or materials) for which both quantity and value were sufficiently consistent to be usable,
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