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NOTE

It is noted here that the term ''persons employed", when used in this re-
port, represents paid workers plus working owners and partners engaged in the pro-
duction of output. This is in contrast to the definition used for the same term in
the Bureau's aggregate productivity study (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 workers are included. In addition, in the latter,
employment is presented at the total level only, whereas in this report a distinction
is made between production and related workers and administrative and office em-

ployees.

SYMBOLS

The interpretation of the symbols used in the tables throughout this pub-
lication is as follows:
.. figures not available.
... figures not appropriate or not applicable.
- nil or zero.

-- amount too small to be expressed.



T e e TR TR LR RS T

FT ¥ el St I
e )
A e atel e

rope ik LASes  fmi
Lo g b R B

o
'

4
b




FOREWORD

This publication is the first in a new series of manufacturing industry
studies 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 pro-
ductivity measures, expressed as volume ratios between output and one or more of the
inputs used in its production, could provide useful yardsticks of change in the over-
all effectiveness 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-nineteen fifties gave further
emphasis to the need for an official programme of productivity research and analysis,
but it was not until quite recently, however, that resources became available with
which to pursue the original initiative.

First priority was given to the development of overall productivity
measures, and in this connection the Dominion Bureau of Statistics has recently pre-
pared a set of indexes of real output per unit of labour input for the commercial
nonagricultural industries and the manufacturing and nonmanufacturing components
of this universe. These indexes will be kept up-to-date and it is hoped that further
.detail can be provided at the industrial division level and that they can be ex-
tended to include agriculture. The need for productivity measures relating to in-
dividual industrfes is, however, hardly less compelling, particularly in view of
current interest’ in problems relating to secondary manufacturing industries. By
bringing to light some of the divergent trends which underlie the movements of the
economy wide estimates, it is hoped that this series of reports will contribute to

the improvement of analysis and policy formulation at all levels of aggregation.
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In particular, time series indexes of productivity by industry will pro-
vide standards of reference with which the performance of individual establishments
within the industry can be compared. Also, by permitting comparisons between simi-
larly constituted industries, they should shed light on the structural characteris-
tics of Canadian industry and its international competitiveness. Again, industry
productivity measures will provide the basis for more detailed forecasting of such
related variables as output, employment, prices and wage rates.

It should be remembered, however, that productivity is not the same as
efficiency. It simply expresses a physical relationship between output and input,
while the notion of efficiency implies an optimum level of performance of a man,
machine or an entire productive situation, very often in terms of relative cost.

The movements of the two phenomena may coincide, but not of necessity.

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. It is hoped that comments will be received from users which will enable the
Dominion Bureau of Statistics to increase the usefulness of subsequent publications.
Bearing in mind the various uses just referred to, the selection of industries for
productivity measurement was specifically based on the following criteria: (a) that
they be relatively important to the economy as a whole; (b) that they represent a
cross section of manufacturing in which import-competing, export and domestic in-
dustries are all represented; (c) that there be comparable international productivity
statistics, and (d) that the preparation of productivity measures seem statistically
feasible.

The measures presented in this report relate output to a single input only,
labour time. This is primarily for reasons of the relative ease of measurement,
availability of labour data as compared with other types of input and because labour
cost is a major element in total production cost. More fundamentally, labour pro-

ductivity indexes are particularly appropriate in a context where man is, in
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Marshall's words, both the end and an agent of production. It must be emphasized,
however, that indexes of output per unit of labour input do not measure the unique
contribution of labour to production. Changes in such indexes reflect the combined
influence of a number of separate though interrelated factors such as the amount and
quality of equipment employed, managerial efficiency and technical progress as well
as the skill and effort of the labour force.

On the output side, both gross and net measures of real output have been
developed. In conjunction with the alternative concepts of labour input which have
been used, this makes available a choice of productivity measures for the wide
variety of uses to which they can be put.

This study has been prepared in the Industry Division of the Dominion
Bureau of Statistics under the general direction of V.R. Berlinguette who partici-
pated in the work of the interdepartmental committee previously referred to.

I. Bernolak, former Chief of the Productivity Research and Analysis Section of the
Industry Division initiated the industry studies programme, which was further de-
veloped by D.A. Worton who prepared the present report with the collaboration of

M. Lafontaine. The interest and co-operation of other officials of the Bureau {is
also acknowledged, particularly that of G. J. Garston, Chief of the Industrial Output
Section, National Accounts and Balance of Payments Division, and Mr. A, F. Holmes,
Statistician, Textile Industries, Industry Division. Mention must also be made of
the contribution of various representatives of the Synthetic Textile Mills industry
whose advice was extremely valuable and who frequently went to considerable trouble

to fill gaps in the data underlying the study.
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PART 1

GENERAL DESCRIPTION AND CHARACTERISTICS

OF THE INDUSTRY
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PART I

GENERAL 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,(l) including glass fibres. This industry includes
establishments primarily engaged in manufacturing yarns and broad woven goods of
natural silk. It also includes establishments engaged in extrusion of synthetic
textile filaments. Establishments primarily engaged in producing the basic synthetic
material in such forms as liquids, chips, powders and flakes are classified in In-
dustry No. 373 - Manufacturers of Plastics and Synthetic Resins."(2)

This definition does not differ essentially from the one which prevailed
while the 1948 Standard Industrial Classification was in force, during which time
the industry was known as Synthetic Textiles and S1lk. When the revised classifi-
cation was implemented in 1960 in the Census of Manufactures, the manufacturers of
synthetic thread were transferred to the newly established Thread Mills industry
(new S.I.C. No. 212) and two establishments, one formerly classified in the Dyeing
and Finishing of Textiles industry (old S.I.C. No. 261) and the other in the Wool
Yarn industry (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)(3) in
the Census of Manufactures of 1961, the manufacturing activities of a major fibre
and chemicals producer with an integrated plant at a single location, which had
previously formed the basis of two reports for the Census, one classified to Synm-
thetic Textile Mills and one to the Manufacturers of Industrial Chemicals industry
(new S.I.C. No. 378), were combined in a single report classified to the latter
industry. The net effect of these changes on the principal statistics of the industry
(1) The term "fibres" as subsequently used in this report refers to continuous

filament yarns and various forms of staple fibre.
(2) Dominion Bureau of Statistics, Standard Industrial Classification Manual, 1960,

DBS Catalogue No. 12-501.
(3) See Part IV, General Technical Notes, page 94.
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was quite small. For instance, the value of shipments declined by less than 2%.(4)

In order to provide the longest possible sequence of comparable data for
analytical purposes, the various measures of input and output for 1960 and 1961 have
been recompiled in conformity with the 1948 Standard Industrial Classification and
the former reporting procedures. Similarly, the 1959 and 1960 data have also been
recompiled so as to be fully consistent with those of 1961 which, in the form orig-
inally reported, reflect the full impact of the 1960 Standard Industrial Classifi-
cation and the New Establishment Concept as it applies to manufacturing operationms.
Thus, for the period 1959 to 1961, two sets of data exist which are referred to in
this report as being on '""old basis'" and ''mew basis" respectively.(5) Data on both
the old and new basis are shown in the tables of Part III, but the description and
analysis of Part II, and the charts of Part III which are extensively utilized in the
analysis, make use of data calculated on the old basis only.

As the definition indicates, the Synthetic Textile Mills industry embraces
three main kinds of manufacturing activity. The first of these, the production of
synthetic filament yarns and staple fibre, is essentially chemical in nature while
the other two, which consist of the spinning and processing of yarn and the weaving
and finishing of fabrics, resemble the conventional textile processes based on
natural fibres. With one major exception, these three activities are carried on in
separate establishments.(6) 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 classification, there were, in
1961, 56 establishments in the industry and, of these, six establishments were
primarily fibre producers and the remainder primarily fibre processors.

(4) See Table 1, Dominion Bureau of Statistics, Synthetic Textile Mills, 1961, DBS
Catalogue No. 34-208.

(5) See Part IV, General Technical Notes, page 93.

(6) For a more detailed discussion of this point and other descriptive aspects of the

industry, see Tariff Board, Silk and Man-Made Fibres, and Products, Reference
No. 125, Ottawa, Queen's Printer, 1959.
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Because of the interest which undoubtedly attaches to these distinct
branches of the industry, it has seemed desirable, for the purposes of productivity
measurement, to calculate separate output and input measures for fibre producers
and fibre processors, in addition to those for the industry as a whole. The de-
tailed procedures involved in these additional calculations are described later in
this report.(7)

The change in relative importance of the two branches of the industry is
illustrated in Table Ia below which shows the percentage share of each in real net
output(8) and total employment.

TABLE Ia. Percentage Distribution of Real Net Output and Total

Employment, Synthetic Textile Mills: Fibre Producers
and Fibre Processors, Canada, 01d Basis, 1947-61

Real net output Total employment
Year Fibre Fibre Fibre Fibre
producers processors producers processors
per cent

1147/ S SE R =-E 34.9 65.1 22.0 78.0
JROIIR)  Sel¥oe, s (aRekakorerols s » o o ons¥e » 38.1 61.9 20.5 79.5
OUG) v, . cepetonsre SRORe) ohe < o sns e¥eRe 36.2 63.8 21.3 78.7
OS50 . . . senenelthalofohers cmepeRsRinsrene 41.6 58.4 22.0 78.0
1)) | O~ S, P 90C 40.9 59,1; 2295 el 319
B9S2 3. i SEEREREEE: ¢ TE - O 46 .4 53.6 22.4 7, -16
NS SFC0 N0 00000000 OIS 000G 48.7 SIS 23.8 76112
LGRS 5 0 0 6 0 o 0 o Ik O 5131545 46.5 26.9 78,1,
GBS |23 ieieielalelsialolsl s S000adT 52.5 47.5 29.7 70.3
6! o500 + « aioie U CT T 00000 52.2 47.8 31.8 68.2
KOS o ove sxer-nrewsrele sl ferewslev: 58.0 42.0 33.4 66.6
NI58Y Nyttt oronsrs P, 00, . 5174, 11 42.9 32.2 67.8
IS0, « oxetelNer o ora Yars o ofenensho 61.4 38.6 35.4 64.6
OO0 ere e ene conaios P FReAT = ¢ o o oc 62.5 37.5 33.9 66.1
1961 Staolone B gensiorererere ofere ovee 56.8 43,2 30.7 69.3

(7) See Part V, Industry Technical Notes, pages 111 and 112.

(8) Roughly, the sum of current year quantities of products valued at 1949 average
unit values minus the sum of current year quantities of materials, etc. used at
1949 average unit values. See Part IV, General Technical Notes, pages 73-76
for a more complete explanation.
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Apart from the analytical advantages to be derived from a split of the
Canadian data, international 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 Ttaly, usually classify the activi-
ties embraced by the Canadian definition in more detail. The United States, for in-
stance, normally publishes indexes of output per unit of labour input for the Syn-
thetic Fibres industry,(9) the coverage of which is roughly similar to that of "fibre

producers' (10) as defined here.

d Cha

As Table Ib shows, on next page, the value in current dollars of factory
shipments in the Synthetic fextile Mills industry increased by almost 200% between
1947 and 1961, while for Manufacturing as a whole, the corresponding increase was
about 140%. Thus, the share of the Synthetic Textile Mills industry in the Manu-
facturing total increased by only 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. It is thus evident, as the
year by year percentages indicate, that the shipments of the Synthetic Textile Mills
industry have become a progressively more important part of the overall Textile

Industries' aggregate.

(9) U.S. Department of Labor, Bureau of Labor Statistics, Indexes of Output per
Man-hour for Selected Industries, 1939 and 1947-61, Annual Industry Series,
Washington, BLS, October 1962, page 28. But in the most recent publication of
this series (September 1964), the Synthetic Fibres data are temporarily with-
drawm.

(10) BLS industry indexes of output per unit of labour input are in fact based on the
output of all products primary to the covered industries, whether or not made
by the industry to which they are primary. The relevant 4-digit industries in
this case are '"2823, Cellulosic Man-Made Fibers" and "2824, Synthetic Organic
Fibers, except Cellulosic'. The latter does not include glass yarns and fibres.
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TABLE 1b. Value of Factory Shipments, (l) Synthetic Textile Mills,
Textile Industries, and Manufacturing, as Originally Reported,
Canada, 1947-61

Synthetic Synthetic
Synthetic Textile textile textile
Year textile CRat T8 Manufacturing as per cent as per cent
mills of textile of
industries manufacturing
millions of dollars per cent

1947 ........ 85 515 10,081 1'6}.'5 0.8
1948 ........ 107 605 11,875 17.7 0.9
1949 .5 vz 124 637 12,480 19.5 1.0
1950 el -xks s ok 147 741 13,818 19.8 i1, 9|
V5 MR 5 0 0 JOE 167 846 16,392 19157 1.0
RIS -cRerkeRexere 158 744 16,983 A1N.12 0.9
5 R ok 146 701 17,785 20.8 0.8
WISE, oxeranersnsns 132 641 17,555 20.6 0.8
IEYSI5 | o nononshonens 159 735 19,514 21.6 0.8
II56} ..oiercisions-o 161 767 21,637 21.0 0.7
B9V Grererererenes 164 748 22,184 21.9 0.7
1958 zieieere oac 177 739 22,163 24.0 0.8
1959 ........ 207 803 23,312 25.8 0.9
106020 « oie 222 811 23,747 27.4 0.9
ISP1(3) «%... 249 875 24,243 28.5 10

(1) Up to 1952, gross value of products, except Synthetic Textile Mills which started
reporting shipments in 1953.
(2) New S.I.C. introduced.
(3) New reporting procedures (establishment concept) introduced.
Sgurce: Dominion Bureau of Statistics, General Review of the Manufacturing Industries
of Canada, Annual, DBS Catalogue No. 31-201.

A qualification must, however, be made which bears importantly on the
validity of the above comparison between the factory shipments of the Synthetic
Textile Mills industry and those of its major group, Textile Industries. Given the
definition of the industry, its shipments reflect elements which have no counterpart
in the major group, in that the former 1s significantly engaged in the actual pro-
duction of its own fibres, whereas the industries within the major group which use
natural fibres are not. Thus, to the extent that synthetic fibres are made within

the industry, there exists a form of duplication in its shipments which would not

occur if these fibres were procured from sources external to the Iindustry. Such
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intra-industry shipments are netted out in measures of value added in manufacturing
operations, so that the comparisons of value adddd between Synthetic Textile Mills
and the Textile Industries major group for the period 1947-61, shown in Table Ic
below, probably provide a more basic indication of the relative importance of the
industry.

TABLE Ic. Value Added in Manufacturing Operations, Synthetic Textile Mills
and Textile Industries, as Originally Reported, Canada, 1947-61

Synthetic

textiles

Year szzizziic SEENE as per cent

mills industries of textile

industries
millions of dollars per cent
1947 tivivnrnnernnenes % uab o ver 50 215 23.3
L9 Rsl¥in i oo g s b oo 63 262 24.0
1949 LI R I B I R R I B B L B A 76 286 26.6
1950 C I I I T I BN BN I RN I B I O A A ] 88 316 27'8
LSy . ook onons o o sromamonsmunsmons sve » o 96 338 28.4
52 SaaeEEeEEE 2332 I8EEA0 DS 90 313 28.8
11953 azeeErE: BEI>IEER: D983 79 299 26.4
19SS wlze snn . & sewenEg. : 55 70 275 255
1955 secievccerortennnccnanea 86 315 2008
1958 walaindn LA Wl s o b omsne 80 324 24.7
BSBT . con onen o snons susunsnesns o svens 85 EE | 457
1958 L I L B O L B B L N B LI I 87 323 26.9
1959 .seecevvenvosns Ceeesananss 107 364 29.4
LIRQCLY jorme s » s Spe oow 1 v o we 116 369 31.4
1961(2) wowsns: IS P EFT . s TBE 123 393 3-8

(1) New S.I.C. introduced.
(2) New reporting procedures (establishment concept) introduced.
Sgurce: Dominion Bureau of Statistics, General Review of the Manufacturing Industries
of Canada, 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 im-

portance between 1947 and 1961 was not nearly so great. Furthermore, while the year-

to-year changes in the percentage relationship between the Synthetic Textile figures
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and those of the major group were generally in the same direction on both basis of
comparison, 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.

Using the number of persons employed as a criterion of the relative growth
of the Synthetic Textile Mills industry, the previous picture is modified somewhat.
In the first place, overall changes between 1947 and 1961, as shown in Table Id be-
low, were quite small. The number of persons employed in manufacturing operations in

TABLE Id. Number of Persons Employed in Manufacturing Operatioms,

Synthetic Textile Mills, Textile Industries, and Manufacturing,
as Originally Reported, Canada, 1947-61

Synthetic Synthetic
Synthetic Textile textile textile
Year textile smdlia t AN Manufacturing as per cent as per cent
mills of textile of
industries manufacturing
number per cent
LOGYA "SRR : 14,728 73,979 1,131987'50 19.9 1%
1948 ...0000. 16,097 15,816 T 155,,.7.2]. 21e2 1.4
1949 ........ 16,828 ra by 15 19193207 21.6 1.4
NS0 +. ored e 17,955 80,328 1,483,297 22.4 L.45
LRt SR B R 17,997 81,710 1,258,375 2270 1.4
O 52" % < o ote e 155728 735789 132884382 216 1.2
1953 ceeencses 1ISHRe3 73,190 1,327,451 2o b2
A5G - SNl e 13,662 64,581 1,267,966 Z1%2 1.1
1955 ¢.ceccoee 15,408 69,144 1,298,461 Sl 1k
1958 TN 15,694 70,873 1,353,020 22 7% a2
1957 veeteoan 1545251 68,512 1,859,061 28.3 .1
JETGY s S 14,436 63,472 1,289,602 22n¥, L+
BRI 15,004 63,579 1,303,956 23%6 1,2
1960(1) +.... 15,101 61,756 1,294,629 2.5 k.2
1961(2) v.vds 15,849 62,544 1,264,946 2593 k.3

(1) New S.I.C. {ntroduced. L

(2) New reporting procedures (establishment concept) introduced.

Source: Dominion Bureau of Statistics, General Review of the Manufacturing Industries
of Canada, Annual, DBS Catalogue No. 31-201.
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Synthetic Textile Mills and in Manufacturing increased by about 87 and 127 respecti-
vely, so that the share of the former in the Manufacturing total decreased very
slightly, although this does not show in the calculated percentages due to rounding.
In the Textile Industries major group, the number of persons employed actually
decreased by about 16%, with the result that the relative share of Synthetic Textile
Mi{lls within this aggregate increased from 19.9% to 25.3%, i.e. by roughly 27%.

Thus, by any token, the postwar growth of the Synthetic Textile Mills in-
dustry has been more pronounced than that of the Textile Industries major group, and
there can be little doubt that this 1s the result of certain advantages which are
unique to {t. 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 relationship to bulk, etc., are ultimately dependent on the mechanical
properties of the basic fibres involved. 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 limited
only by the ability to translate into commercially feasible processes the possibili-
ties which are continously being opened up by the research chemist. Ironically, the
fibre which laid the basis for the development of the Synthetic Textile Mills in-
dustry, viz. rayon, 1s 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 rayon often used to be called, (11) followed the development
of methods by which this fibre-producing substance could be cheaply produced from
woodpulp.

The true synthetics(l2) resulted from the discovery that fibre-producing
substances other than cellulose could be synthesized from intermediate chemicals,
?IIS_§;§;re 1947, the name of the industry was "Artificial and Real Silk Goods'".

(12) As an all-embracing description of both cellulosic and synthetic fibres, the
term "man-made fibres'" seems to be gaining some acceptance.
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mostly by the process of polymerization, i.e. the building of molecular chains.

Most of these intermediates, e.g. those used for nylon, terylene and orlon, are
hydrocarbons, a family of petroleum derivatives. The development of this group of
synthetics probably derived its first impetus from military demands in World War II,
but civilian demands quickly made themselves felt after the end of hostilities and,
since then, their importance, relative to the various rayon products, has steadily
increased. However, far from their being eclipsed, the absolute importance of rayon
products continues to grow.

As a result of these developments, it is extremely 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 Ie 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 its confidential nature. Nevertheless, with the
aid of some supplementary comments, the table conveys a clear impression of the

changes in the composition of output between 1947 and 1961.
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TABLE le. Distribution of Factory Shipments(l) by Principal Products,
Synthetic Textile Mills, Old Basis, Canada, 1947 and 1961

Products 1947 1961
$'000 % $'000 %
Woven fabrics .......... 539G 080 008B00ac 52,100 61.4 81,185 1) )l
Knitted fabrics .ccivcecenceannnennnas -- -- 3,950 1.6
Total fabrics ...... Khaes o Khame e o e+ 4« 52,100 61.4 85,135 L,

Yarn and fibre:

Synthetic singles (including

EAT@ VATM) +rvenvnrrrenrnnensnnnns 16,452 19.4 73,284 29.0

BT DN TERIN (oY osofel aiohils o o o oForsrsrare s.ovacs e 6,594 7.8 11,079 4.4
Spun rayon yarn (including

MIXEUTES) cvvveecevrcsoccnccnoconsos 2,722 3.2 4,895 1.9

All other yarns and thread(2) ...... 1,661 2.0 L7/ )| 6.9

Staple fibre 8nd tOW RN ERE RN XN - - 22,327 8.8

Total yarn and fibre ............. 27,429 32.3 128,906 S5d.0

A1l other products ......vveeennnesnes 2,989 3.5 37,111 14.7

Custom and commission Wwork .e.cevenven 2,19572 2.8 1,377 0.5

Total shipments .....cceevevecasovanns 84,870 100.0 252,529 100.0

Figures may not add due to rounding.

(1) In 1947, value of production.

(2) Thread, 1947 only. In 1947, total also includes knitted fabrics and staple
fibre and tow, data for which were confidential.



B 250

The broad impression of a relative shift from woven fabrics to yarns
and staple, which these figures convey, is similar to that of the real net out-
put data of Table Ia which {llustrated the growth in relative importance of the
fibre producing branch of the industry. 1In 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 preceding table. It
has been estimated elsewhere(13) that in 1947, these producers accounted for some
60% by weight of the 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.

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 established supplements and competitors of nylon
and the cellulosics. As well as meeting a greater portion of the requirements of
the domestic textile industry, significant quantities 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 may be made of certain commodities which were not
shipped at all in 1947 but which had grown substantially in importance by 1961.
These included consumer products such as carpets and blankets, 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 remained the most important
basic fibre in 1961, but its relative importance had declined substantially since
1947, while nylon, polyester and the acrylic fibres experienced proportionate in-

Creases.

(13) Tariff Board, op. cit., pages 49-61.
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In contrast to the situation with fibres, the available data(l4) seem to
indicate that exports of fabricated products comprised a much smaller proportion of
total shipments during the period in question and that the percentage of the domestic
ﬁarket served by imports tended to increase.

(14) Tariff Board, op. cit., pages 49-61.

TABLE If. Selected Statistics of Component Establishments, Classified
by Number of Persons Employed in Manufacturing Operationms, (1)
Synthetic Textile Mills, as Originally Reported,

Canada, 1947, 1956 and 1961

Item Persons employed
Total 0-99 100-499 500 and over
per cent

Establishments ........... 1947 100.0 35.1 46.0 18.9
1956 100.0 48.9 37.8 1'3.8

1961 100.0 48.1 36.5 584,

Persons employed(2) ...... 1947 100.0 4.6 25.5 69.9
1956 100.0 7.4 27.3 H580)

1961 100.0 8.3 29.2 62.5

Salaries and wages(2) .... 1947 100.0 4.5 22.7 72.8
1956 100.0 6.7 24.8 68.5

1961 100.0 o ) 26.3 66.4

Gross value of production 1947 100.0 4.1 25.1 70.8
1956 100.0 8.1 23.8 68.1

1961 100.0 8.9 30715 60.6

Cost of materials used ... 1947 100.0 4.3 36.9 58.8
1956 100.0 9.6 29.9 60.5

1961 100.0 11.0 38.8 50,2

Value added by manufacture 1947 100.0 4.0 17.9 78.1
1956 100.0 6.8 18.3 74.9

1961 100.0 6.9 23.1 70/ 5(0)

dollars

Value added per 1947 3,471 3,007 2,434 3,879
person employed ........ 1956 5,458 5,001 3,661 6,260
1961 8, 307 6,978 6,568 9,294

(1) Sometimes the data for two separate establishments are combined in a single
report for Census purposes. Such combinations are treated as single establish-
ments in this table.

(2) Excludes persons employed in separate head offices.
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Size and Location of Establishments

For the purpose of commenting on changes in the size structure of the
Synthetic Textile Mills industry between 1947 and 1961, percentage distributions 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 If on previous
page.(1l5) Attention is also drawn to Tables 3 and 4 of Part III in which a broader
selection of summary statistics for the entire period from 1947 to 1961 is presented.

In broad outline, the size structure of the industry underwent no drastic
change between 1947 and 1961. The increase in the reported number of establishments,
from 40 to 56, was mostly concentrated in the 0-99 size group, thereby increasing
the importance of the latter in percentage terms. Nevertheless, in all three years,
the relatively small number of establishments which employed 500 persomns or more
consistently accounted for major portions of the gross value of production and value
added of the industry.

Another major impression which emerges from Table If is that there was,
for the industry as a whole, no simple relationship between the size of establishment
and the level of value added per person emploved. For instance, in each of the
three years, value added per person employed is lower in the 100-499 size group
than in the 0-99 size group, but higher in the 500 and over size group than in
either of the other two.

A more revealing comparison could have been made by breaking down the
establishments within each size group into the three categories of fibre producers,
spinners and throwsters, and weavers and finishers, since the level of value added
varies considerably between categories and between size groups within categories.
?TE?'EIEZe 1961 the processing of Census of Manufactures principal statistics has

been on a computer basis. A number of analytical ratios, also classified by
establishment size group on the basis of persons employed, 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 description and
analytical usefulness.
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Again the distribution of the three types of establishment also varies between size
groups. For instance, the level of value added per person employed in fibre pro-
ducing establishments in 1961 tended to increase as the size of establishment in-
creased 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 apparently decreased as the
size of establishment increased. However, a detailed discussion of these points
would have involved the disclosure of confidential informatiom.

As Table Ig indicates, the majority of the establishments in the Synthetic
Textile Mills industry inm both 1947 and 1961 were located in Quebec, the remainder,

TABLE Ig. Number of Establishments, Persons Employed and Value of Shipments

by Province, Synthetic Textile Mills, as Originally Reported,
Canada, 1947 and 1961

Persons
Province Establishments m::s;:z:irizg sh¥:;23t2§1)
operations
No. % No. % $'000,000 %
1947
Canada .ccocovves 40 100.0 14,728 100.0 85 100.0
Quebec ..oceevees 30 75.0 10,388 70.5 by 67.1
Ontario and
New Brunswick 10 25.0 4,340 29.5 28 32.9
ol .
Canada .. ceeveess 56 100.0 15,849 100.0 249 100.0
Quebec .....cccnn 38 67.9 10,526 66.4 133 53.4
Ontario and
Albentia ..o 18 32.1 5,323 33.6 116 46.6

(1) In 1947, gross value of products.
Source: Dominion Bureau of Statistics, Synthetic Textile Mills, Annual, DBS
Catalogue No. 34-208.
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with one e#ception 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 establishments, the employment and value of shipments for which they
accounted. The shift was particularly pronounced in the case of value of shipments,
and was undoubtedly the result of the relatively faster growth of the fibre producing

establishments, all but one of which are located outside Quebec.

E Hou T d Remupera

For the comparisons that follow, the relevant data are mostly drawn from
the "Review of Man-hours and Hourly Earnings'"(16) and "Earnings and Hours of Work in
Manufacturing'(17) which provide a common source of labour statistics for the Syn-
thetic Textile Mills industry, Textile Industries and Manufacturing. In Table 4 of
Par 111, a broader selection of labour statistics is presented for the Synthetic

Textile Mills industry alone.

Employment and Hours of Work - Overall changes in employment in the Synthetic Textile
Mills industry during the period under review have already been noted in the course
of describing its growth relative to that of the Textiles major group and Manufactur-
ing 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.(18) In

all three cases, the ratio of administrative and office to persons employed increased
between 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 Industries

(16) Dominion Bureau of Statistics, Review of Man-hours and Hourly Earnings, DBS
Catalogue No. 72-202.

(17) Dominion Bureau of Statistics, Earnings and Hours of Work in Manufacturing, DBS
Catalogue No. 72-204.

(18) In this connection, the terms "wage-earmer' and ''salaried employee'" as used in
the Employment Surveys can be considered roughly synonymous with "production and
related worker" and "administrative and office employee" respectively as defined
in the Census of Manufactures.
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(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) in the
Manufacturing industries to decline, to which Synthetic Textiles and S11k(19) 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 corresponding decrease in the Textile Products major
group was from 43.2 hours to 42.0 hours (2.8%) and in Manufacturing from 42.5 hours
to 40.6 hours (4.5%).

The difference between the absolute levels of the data is noteworthy,
average hours paid of wage-earners in the Synthetic Textiles and Silk industry being
invariably higher than those in Textile Products, which in turn were generally higher
than those in Manufacturing. The limited data for the component branches of Syn-
thetic Textiles and S{1lk, however, seem to indicate that the averages for all estab-
lishments concealed two quite different levels of activity for wage-earners, with
Spun Yarn and Fabrics (fibre processors) working longer hours than Filament Yarn and
Staple Fibres (fibre producers) where the averages were much closer to those of
Textile Products.

Since 1956, the Census of Manufactures has collected the man-hours worked,
man-hours not worked but paid and total man-hours paid of production 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
?Isg_E;Eonment Survey nomenclature is used when the data are drawn from this source.

The industrial classifications utilized in the Employment Survey do not differ

materially from those on which the Census of Manufactures data used in this
report are based.
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man-hours paid, shown in Table Ih below.

TABLE Ih. Man-hours not Worked but Paid of Productinn and Related Workers
as Per cent of Total Man-hours Paid, Synthetic Textile Mills,
Textile Industries and Manufacturing, as Originally Reported,

Canada, 1956-61

Synthetic textile

Year L S1qs Textile industries Manufacturing
per cent
1986 ...... g ome® 4.50 Sl 4.69
TGRS L8 . ooy s s wu 4.82 .84 4.93
LR 53 ocons b 80 on o 4.94 5.39(1) 5.10(1)
1 ST S 4.81 5.42(1) 5+28(1%
S SR 5.09 5.45 5.47
LGB .- oot o oo o 5.88 5.48 SIS

(1) Interpolated data.

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 (dise-
regarding their length), the biggest difference between any two percentages in the
same year, 0.61%, represents about 1-1/2 working days. Because 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 disparity having been more than made good by 1961. Scrutiny
of individual Census returns suggests that most of the impetus for this relatively
faster rate of growth came from the fibre producing establishments.

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 pronounced in the
case of salaried employees. By contrast with the situation for wage-earners, however,
the levels of the data for Synthetic Textilaes and Silk, Textile Products, and Manu-
facturing 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
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and 1960(20) 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 of 4.7%.

For the longest period over which comparisons between the two classes of
persons employed in Synthetic Textiles and Silk are possible, namely 1947 to 1960,
wage-earners lost ground relative to salaried employees, with an overall decrease

in average hours paid per week of 3.2% as against 6.3% for the latter group.

R ra f Lab - 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 earnings of its employees. As regards the former, the questions
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 groupings. 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, the ratio of these
magnitudes is a useful indication of the importance of labour costs. By implication
such ratios are, of course, also highly suggestive of the capital intensity of the
industries concerned. The value of such ratios for 1961, together with their com-
ponent data, are shown in Table Ii on the following page, for Synthetic Textile
Mills, Textile Industries and Manufacturing, as well as for a number of other in-
dustries and industrial groupings chosen to 1llustrate the wide limits within which
the ratio appears to fluctuate.

The ratio for the Synthetic Textile Mills industry is very close to that
for Manufacturing and a little lower tham that for the Textile Industries major
.group. Some indication of the annual fluctuations of the ratio of salaries and
wages pald to value added in manufacturing operations in the industry between 1947

(20) The Annual Survey of Earnings and Hours of Work in Manufacturing, on which
these data are based, was not carried out in 1961.
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and 1961 may be derived from Table 3 of Part III of this report. In fact, the ratio
seems to have fluctuated within a very narrow range of its 1961 value except between
1953 to 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.(21)
TABLE Ii. Salaries and Wages Paid as Per cent of Value Added
by Selected Manufacturing Industries, Industry Groups

and Manufacturing, as Originally Reported,
Canada, 1961

Salaries and wages

Salaries Value 1
Industries s Y:ges add;: :y per cent of value
P2 TRpEIE Gy added by manufacture
thousands of dollars per cent
Textile industries .......... 2125558 392,689 54513
Synthetic textile mills ... 295393 123,478 48.10
Food and beverage industries 687,996 1,704,715 40.36
Brawerdl@s - ac . B o o8 w00 40,882 197,399 20.571
Petroleum and coal products
industries ..... b ool o ol ok 85, 340 290,699 29.36
Transportation equipment
Indusitries) Jons ot S a0% .. 522,470 828,670 63.05
Adrcraft and parts
manufacturers ........... 141,930 192,085 73.89
ManufEctmring .. A . . DI S22 1447 10,682,138 48.97

Souxce: Dominion Bureau of Statistics, Manufacturing Industries of Canada, Section A,
Summary for Canada, 1961, DBS Catalogue No. 31-203.

The average hourly earnings of wage-earmers in the Synthetic Textiles and
511k industry rose from $0.63 in 1947 to $1.45 in 1961, or by 130%. These figures
compare closely with those of the Textile Products major group, where there was an in-
crease from $0.62 to $1.38 or of 123%. In manufacturing, the overall increase was
about the same, 1227 but from a somewhat higher initial level, with average hourly

(21) Tariff Board, op. cit., pages 75-81.
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earnings in 1961 being $1.83. 1In the case of establishments producing filament
yarns and staple fibre only, where separate data were available after 1957, the
level of earnings in 1961 was, at $1.80 quite close to the Manufacturing average,
with that for Spun Yarns and Fabrics being correspondingly lower than the average
for the industry as a whole at $1.18.

Average hourly earnings of salaried employees in Synthetic Textiles and
Silk in 1947 were, at $1.12, about 8% below those in Textile Products ($1.22) and in
Manufacturing ($1.23). By 1960, however, they had increased by 112% to $2.39, which
almost exactly matched the increase of 1127 in Manufacturing to $2.61. In Textile
Products, the overall increase to $2.31 was proportionately smaller (89%), so that
Synthetic Textiles and Silk 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 employees in Synthetic Textiles and Silk indicates that
the former, with an increase of 127%, gained relatively to the latter, where the in-

crease was smaller at 1137%.

Capital and Repair Expepditures
It would be extremely useful from both the descriptive and analytical view-
points to have estimates of capital stock by three-digit industry within Manufacturing
so that comparisons similar to those made above for Synthetic Textile Mills and the
aggregates of which it forms a part could also be made in respect of this important
characteristic. Such data are not at present available(22), and the insights which
they might have revealed must be sought from data relating to new capital and repair
expenditures, (23) as shown in Table Ij on the following page.
?EE;ji-s;ogramme of data development in this area at the Dominion Bureau of Statistics
is well advanced, and a reference paper presenting estimates for the manufacturing
industries (2-digit, or major group, level), and reviewing the concepts, sources

and methods, is scheduled for early publication.
(23) See Part IV, General Technical Notes, page 91.



TABLE 1j. New Capital and Repair Expenditurés it Syntheéic Textile Mills, ¢ ©

o

Textile Industries, and Ménufactuting;,Canada@ 1947-61 _ G = .
e : ——
Synthetic textile mills 2 . W & iy : = O 3
» > 8 ¢ ! Synthetic Synthetic Synthetic
- TR~ YRR - B textile 2 textifle . textilel
Textilsy % mills mills total: mills.total
Year Machinery industries : M?nur construction ¢ per cent. as pef cent
Construc- . Total (except 3 facturing as per cent of textfle of manufac-
tion equipment clothing) . of synthetic  yp4ustries turing
textile total total
mills total ”
millions of dollars ' per cent
1947 ..... 6p 1 145115 21.6 51 .6 801.2 28.2 41.9 27
1948 ..... 2.8 15.4 18.2 53.7 901.8 15.4 33.9 2.0
1949 ..... 70,7 14.9 17.1 50.6 874.6 12.9 33.8 2.0
1950 ..... 2.6 12.6 15k:2 46.8 849.1 17.1 32.3 1=8
NG5 wex. . & 5.0 19.0 24.0 59.8 L.21g.1 20.8 40.1 2.0
1952 B. ..- 3L3 16.2 19.5 50.9 1,431.3 16.9 38.3 1.4
1953 B.. .5 Sr.2 14.3 19.5 47.3 1,448.9 26,7 41.2 L3
1954 . ... 5.7 19.4 2581, 45.5 1,310.6 22,7 D15, =i 1.9
18355/ 883 ol 3E5 15.0 18.5 47.5 1,459.7 18.9 38.9 1n3
$a56 .. 5. 32 172 20.4 58.8 15,9716 1557 34.7 1.0
1,957 3% . o3 33 21.5 24,8 60.5 2,092.8 13.3 hl.O 1a2
1958 a5« np 1152 16.0 17482 42,1 1,666.9 7.0 40.9 140
18959 & - . 1.5 1257 14.2 42,7 1,806.3 9.9 33.3 0.8
1960 e - - 1.6 13.8 15.4 48.1 1,849.0 10.4 32.0 0.8
1861 &...% 1’7 13.2 14.9 51.6 1,766.7 11.4 28.9 0.8
Totals 48.9 236.7 285.6 757.5 21,445.6 cee oo .
Source: Data for Textile Industries and Manufacturing originate.from - Private and Public Investment in

Canada, Annual, DBS Catalogue No. 61-504 - Private and Public Investment in Canada Outlook, Annual,
jointly prepared by the Dominion Bureau of Statfstics and the Economic Branch of the Department. of
Trade and Commerce. For the Synthetic Textile Mills industry, the figures were obtained from the
ledgers of the Business Finance Division of the Bureau, except those for 1947, which were taken from
"Synthetic Textiles and Silk Industry, 1955'", DBS Catalogue No. 34-208.
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Within the Synthetic Textile Mills industry, expenditures on construction
comprised the more variable portion of the total, the data for 1947 and 1958 rep-
resenting the extreme values of the series in both absolute and percentage terms.
Such expenditures tend of course, to be more usually associated with the addition of
new capacity rather than with the replacement of old, and the sharp decrease in their
level which took place after 1957 coincides with the completion at about that time
of the sustained period of major expansion of productive facilities which was de-
scribed earlier.

Total capital and repair expenditures in the Synthetic Textile Mills in-
dustry constituted, on the average, about 387 of the Textile Industries total between
1947 and 1961. As may be seen from Table Ij, the year-to-year variations in this
percentage were somewhat erratic, but the highest values seem to have been 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 re-
pair expenditures in the Synthetic Textile Mills industry between 1947 and 1961 seem

to have constituted a gradually diminishing share of the Manufacturing total.
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PART 11

TRENDS AND FLUCTUATIONS IN OUTPUT PER UNIT OF LABOUR INPUT
S f Find

The predominant impression conveyed by the results presented below for all
establishments in the Synthetic Textile Mills industry is one of continuous and rapid
growth in the volume of output during the greater part of the period 1947-61,
accompanied by a fairly stable or even declining volume of labour input, so that
the various measures of output per unit of labour input show an even more impressive
record of growth. The overall increase of 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 different 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 output was greater over-
all 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 establishments 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 processors.

No comparisons with corresponding measures for the United States can be
made at the present time. As previously noted, (1) the U.S. Bureau of Labor
Statistics normally publishes indexes of output per unit of labour input for the
Synthetic Fibres industry (roughly comparable to fibre producers, as here defined),

(1) See page 17 above.
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but these have been temporarily withdrawn pending revision to the underlying output
data. No figures corresponding to those presented here for fibre processors are
avallable. It is hoped that the revised BLS figures for Synthetic Fibres will be
available in time for appraisal and comparison in the published version of this
report.
Growth of Real OQutput, 1947-61

As may be seen from Chart 1 of Part III, the growth patterns of real out-
put during the period 1947-61 were markedly different as between the Synthetic
Textile Mills industry and its two component branches. For the industry as a whole,
both gross and net measures increased by rather more than 200% over the entire period,
the average rates of growth calculated by the least squares of logarithms method
being 7.2 and 6.8 per cent per annum respectively. For the fibre producing
establishments, the increases of the two measures were again very similar but, at
almost exactly 400%, substantially greater than for the industry as a whole, the
annual growth rates being 11.57% for the gross and 11.4% for the net measure. In the
case of the fibre processing establishments, however, the increases in gross and
net output were not only much lower but, at 137% and 102% overall or, in terms of
their average annual rates, 3.8% and 2.6% respectively, also exhibited a marked
disparity.

For the industry as a whole, year-to-year changes in both net and gross
output were positive from 1947 to 1951 and from 1954 on. With the minor exception
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 sustained decrease in both measures of output experienced
by the 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 industry measures by the coincident increases of the fibre

producers.
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It may be noted that the growth of real domestic product in manufacturing
during the same period suffered setbacks between 1953 and 1954, 1956 and 1958, and
between 1959 and 1960.(2) It therefore seems that, while the growth of real output
in the fibre producing establishments was apparently immune to the factors at work
in the wider context, these may have had some effect on the growth of output in the
fibre processing establishments, although the timing of the downturns is not identical
in both cases.

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 establishments. The faster growth of net
output in the latter between 1950 and 1952 can probably be identified with the change-
over which took place at this time from imported to domestically produced nylon in-
termediaries. Again, the occasions such as 1953-54 and 1955-56, when the growth of
net output lagged behind that of gross output, can at least partially be identified
with the start-up of new establishments when the ratio of materials used to pro-
duction would be temporarily higher than normal. Since the fibre processing estab-
lishments comprise a larger and more heterogeneous group than the fibre producing
establishments and since the methods used in splitting the output data for the in-
dustry as a whole derive the fibre processing measures as residuals, it is difficult
to account unambiguously for the divergence between 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 composition of
output towards products requiring relatively less processing.

Chapges in Labour Input, 1947-61

Before proceeding to a direct description and analysis of the various
measures of output per unit of labour input, a brief review of the main changes of
?Ei—szazaion Bureau of Statistics, Indexes of Output per Person Employed and per

Man-hour in Canada, Commercial Nonagricultural Industries, 1947-63, Ottawa,
Queen's Printer, 1965, DBS Catalogue No. 14-501, page 15.
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labour input for the three groupings also seems desirable. 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.

Chart 2 of Part II1I shows that the trends of employment for the industry
as a whole again represent an average of two widely differing patterns of change in
its component branches. In the fibre producing establishments, the employment of
prodﬁction and related workers only and of persons employed increased between 1957
and 1961 at.average annual rates of 2.3% and 3.5% respectively. In the fibre pro-
cessing establishments, on the other hand, the trend of employment was downwards,
with the production and related workers series decreasing at the rate of 3.5% per
annum and that of persons employed at 2.27 per annum.

The most noteworthy of the year-to-year changes shown on Chart 2 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 coin-
cided with the decrease in output noted on Chart 1.

all C U b -6

Charts 3 and 4 of Part III, which show real net output per production and
related worker and per person employed respactively for the Synthetic Textile Mills
industry, its component branches and Manufacturing for the period 1947 to 1961, bring
to the fore the most significant differences in productivity 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 particular series depicted in
Charts 3 and.4 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 production worker between 1947 and

1961, shown in Chart 3, were 232.3%, 302.1%, 141.37% and 54.27 for all establishments,



- g =

fibre producers, fibre processors and manufacturing respectively. The corresponding
growth rates, calculated in the same manner as previously described, were 8.8%, 8.87%,
6.2% and 3.3% per annum. While the linear trend appears in varying degrees to be a
good fit to the data for all establishments, fibre processors and manufacturing,
such is not the case for the data of the fibre producers, largely as a result of the
period between 1952 and 1956. Similar orders of magnitude are reflected in the
figures of real net output per person employed shown in Chart 4 where the overall
increases for the fifteen-year period are 186.2%, 239.8%, 109.7% and 41.1%, again
for all establishments, fibre producers, fibre processors and manufacturing re-
spectively, the corresponding growth rates being 7.5%, 7.6%, 4.9% and 2.6%. Again,
the qualification with respect to fibre producers appears to be necessary.

Y -to- © 0 U b

Charts 5 to 12 permit the analysis of year-to-year changes in a number of
alternative measures of real net output per unit of labour input for the Synthetic
Textile Mills industry and its two main branches based on the available measures of
labour input. In general, as may be seen from Chart 2, year-to-year changes in
persons employed and production and related workers are not significantly different
in any of the three groupings under discussion. Again, at the level of the industry
as a whole, the movements of the two man-hours indexes are very similar to those of
the corresponding employment indexes, as may be seen from a comparison of Charts 11
and 12 with 5 and 8. Consequently, the main points of this section can be estab-
lished on the basis of three charts only, 8, 9 and 10.

Chart 8, which shows real net output per person employed and its components
for the Synthetic Textile Mills industry, brings out very clearly the relatively
constant nature of year-to-year changes in the productivity measure at this level
and the resultant good fit of the trend line. Between 1951 and 1954, decreases of
the output measure were accompanied by relatively larger decreases of employment so

that real net output per person employed still continued to increase.
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Quite a different picture emerges from Chart 9, which amply justifies the
development 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. Examination of the employment series seems to suggest two
distinct phases of relatively stable employment 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 made their debut into the industry, (3) it may not be in-
appropriate 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 10, 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
the same significance as that just discussed in Chart 9. It is not only shorter, but
also by no means unique, output per person employed also having either decreased, or
failed noticeably to increase, in 1947-48, 1949-50 and 1956-57. The general im-
pression of year-to-year changes during the entire period from 1947 to 1961 remains
one of reasonably close correspondence to the straight line logarithmic trend.
Furthermore, the movements of output per person employed between 1951 and 1954 in the
fibre processing branch of the Synthetic Textile Mills industry also differ from
those between 1952 and 1956 in the fibre producing branch as far as the movements of
their underlying components are concerned. In the former case, the period of unchanged
productivity coincides with the sharp 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 Synthetic Textile Mills industry and its two component

(3) See Part 1, under "General Description and Characteristics of the Industry'.
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branches, shown in Chart 4 and expressed in Table IIa below in percentage terms,
brings to light certain apparent inconsistencies between the three sets of data.
TABLE IIa. Year-to-year Percentage Changes in Real Net Output

per Person Employed, Synthetic Textile Mills,
Canada, 1947-61

Percentage change from preceding vear
Year Fibre processors Fibre producers All establishments
per cent
1947 ........ e ¥ 50
1948 c.v.ve.. - 2.8 + 21.6 + 3.9
1949 ........ + 17.6 + 3.8 + 13.3
1950 = P 0 10k2 + 20.3 + 8.3
1951 ... aesens + 17.7 + 11.5 + 15.8
1952 .ivivies ave o = A7 + 23.4 + 8.5
1953 (.. eieen + 1.6 + 2.7 + 4.1
1954 ..ieeanns - 4.3 - 1.5 + 1.3
LI5S, (o) erorererorens + 18.0 - 0.8 3= 2L .2
1956 <o iererers o + 4.1 s 5.8 & 0.8
1957 . R - 505 + 1008 + 501
1958 ..... + 8.6 + 10.3 + 8.0
110 ) R — + 1180 + 13.1 + 15.5
1960 s oo, + 3.4 + 15.9 + 9.0
1961 ....v.. + 14.4 + 8.6 + 6.4

Sgurce: See Part III, Tables 1, 5, and 6, pages 53, 57, and 58.

It might at first sight be thought that any change in real net output per
person employed from one year to the next for the industry as a whole should in
some way fall between the changes originating in the component branches of the in-
dustry, 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, however, that the index of real net output per person employed for the in-
dustry as a whole is an average of the component indexes. Actually, the formula
used to measure output per person employed at the industry level is a simple ratio

of aggregates:
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Where q and 1 are volume measures of output and input respectively at the component

branch level, and the subscripts o and i indicate the base-year and given-year value

of the terms. Alternatively, and perhaps more appropriately, it could be said that
441,

it

the component measures are derived from a disaggregation of
91

» with the terms
defined at the industry level.

Such being the case, the apparent inconsistencies of Table 1la can be
accounted for in terms of the absolute levels of the output and input components of
the three productivity measures. A numerical illustration, using the actual data
for the change between 1953 and 1954 already referred to, will make this clearer.

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

1953 1954 Percentage change

thousands of dollars

Real net output
Fibre producers ........... I 49,106 47,560 - 3.1
Fibre processors ...... cessessases 51,761 41,305 - 20.2
Total seeeonvesconencanaccnnaans 100,867 88,865 - 11.9
Emplovment number
Fibre producers ....eseeeacasacsens 3,743 3,679 - 1.7
Fibre processors ........ LRI < 11,980 9,983 - 16.7
Totall &/c o - TrXT- s ¢ o O 510 0 0 oflE 15,723 13,662 - 13.1
Real pet output pexr person employed dollars
Fibre producers ............ . 13,119 12,927 - 1.5
Fibre processors ............ 0 G 4,321 4,138 - 4.2

Totall ..z . «nemenene S50 GO SCcon 0800k ceos 6,415 6,505 + 1.4
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Between 1953 and 1954, real net output decreased by a greater percentage
than did employment in both the fibre producing and the fibre processing branches of
the industry, thus resulting in a decrease of real net output per person employed in
both cases. The sum of the two output figures, however, 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.

Ll b I BAC R E d -

The relationship between output per unit of labour input, and capital and
repair expenditures at the individual industry level may be an extremely complex one,
but it seems worthwhile in this context to consider the analytical possibilities of
a direct comparison between the movements of the two variables in the Synthetic
Textile Mills industry. For this particular purpose, Chart IIa, which compares in-
dexes of capital and repair expenditures 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 deficiency is not crucial, since it is probably
sufficient to determine the direction rather than the precise magnitude of year-to-

vear changes.

There appears from the data of Chart IIa, to be no obvious relationship,
either current or lagged, between the movements of the two series. As may be seen
more clearly from Chart 8 of Part III, the trend underlying 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 expenditure series are generally irregular,
although the level of the series between 1951 and 1957 was distinctly higher than in

the initial and later years.



Chart I1a., Indexes of Real Net Output per Person Employed
and New Capital and Repair Expenditures,
Synthetic Textile Mills, Canada, 1947-61
(1949 = 100.0)
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It may in fact be 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. 1In the first place, 1ts magnitude
during any particular period will depend on the size of capital and repair expendi-
tures relative to the pre-existing capital stock, and this may in any case be small
by comparison with other factors currently at work, such as the level of capacity
utilization, for example. This latter point is probably quite important for the
Synthetic Textile Mills industry. Reference 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. 1In fact, 1t appears that
it was brought into use only gradually, since important increases in output were
achieved between 1957 and 1961 with no major additions to productive capacity. (4)
Under the circumstances, the effects on productivity are bound to be so gradual and
delayed as to elude any easy statistical identification.

(4) The Tariff Board study previously quoted suggests (page 91) that at time of
publication (1959) the industry was 'over expanded'.
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TABLE 1. Indexes of Real Output per Person Employed and per Man-hour, Synthetic Textile Mills, Canada, 1947-61

(1949=100.0)

Man-hours Man-hours

Real gross output per Real net output per paid of paid of

production persoms

Year Man-hour Man-hour  Man-hour . Man-hour Man-hour workers employed
Produc- 0-0OUT  paid of worked Produc- ToROUE paid of worked per unit per unit

Person pald of Person paid of of real of real

EanTaved tion E eaons produc- of pro- con ooy tion ] produc- of pro-
Py, worker :n loyed tion duction P worker pe 1 aal tion duction BTOLS BEOBE
L2 workers workers SHp ove workers workers ouiiBuE cutput
01d basis:
1947 fcig. - - 04CC o000 86.1 81.5 83.8 79.3 85.0 80.5 82.8 78.4 126.0 119.4
1948 ... .iiniinnan 91.5 87.9 90.6 86.2 88.3 84.8 87.4 83.2 116.0 110.4
T S R (TSR, 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 oe, 100.0 100.0
OS5 030 8 5 o D Lo 109.1 112.9 111.2 113.7 108.3 112.1 110.4 112.9 88.0 89.9
1951 ..oeeiiininnann 120.8 124.4 124.6 126.7 125.4 129.2 129.4 131.6 78.9 80.2
)G S0 R S 128.8 138.3 133.8 141.4 136.0 146.0 141.3 149.2 70.7 74.7
1958Y ... . ot A ... 135.3 144.1 139.7 146.3 141.6 150.9 146.2 153.1 68.4 71.6
LGS T e LR Lo RN ) R 142.0 160.6 146.9 161.9 143.5 162.3 148.4 163.6 61.8 68.1
1EES E6ddb o 0 00 ob FEaDY 160.4 180.2 166.2 182.7 50 159.6 179.4 165.4 181.8 54.7 60.2
1956 . .eivennennanan 162.3 183.3 172.8 190.4 190.4 160.1 180.9 170.5 187.9 187.9 52.5 57.9
57 MR 6 - SBE ob Bo oG o 173.4 198.4 184.2 203.5 204.3 168.3 192.6 178.8 197.5 198.3 49.1 54.3
1G58 .. AL p K T 188.9 214.7 206.2 231.2 232.2 181.7 206.5 198.3 222.4 223.4 43.2 48.5
19519 2. cxo BERT: 3 218.8 250.9 231.3 260.3 261.0 209.8 240.5 221.7 249.5 250.1 38.4 43.2
ST I o - . 239.4 267.3 254.8 282.1 283.6 228.7 255.4 243.5 269.6 271.0 35.4 39.2
310 LT BRI SR S o] 258.2 283.9 2.9 296.3 300.6 243.3 267.5 255.9 279.1 283.2 33.8 36.8
1561 as % of 1947 ... 300.0 348.3 324.2 373.6 379.1(1) 286.2 332.3 309.1 356.0 361.2(1) 26.8 30.8
Annual tremd rate of
change (%) ........ + 7.9 + 9.2 + 8.6 +9.8 + 9.9(2) 43 7435 + 8.8 + 8.1 + 9.4 + 9.4(2) - 9.8 - 8.6
New basis:

19S% ... - - - Pl .l rrl X 218.8 250.9 231.3 260.3 261.0 209.8 240.5 221.7 249.5 250.1 38.4 43.2
TG6OF . spremrerp Sorerr I 231.1 260.4 247.2 274.8 276.3 218.1 245.8 233.3 2598 260.7 36.4 40.4
1961 o.vevieniinnnnns 246.1 2013115 261.4 286.8 290.6 224.9 249.9 238.9 262.1 265.6 34.9 38.3

(1) Based om 1947 man-hours paid.

{2) Calculated for the period 1947-61, using man-hours paid for 1947-56 inclusive.
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TABLE 2. Indexes of Real Qutput and Labour Input, Synthetic Textile Mills, Canada, 1947-61

(1949=100.0)
Real output Persons employed Production workers
Year
Man-hours Man-hours Man-hours
Gross Net Number paid Number paid Tl
0ld basis:
1947 ... ... ... Fheaiiilons « o [FAXoKone: - romsa e 75.3 74.4 87.5 89.9 92.4 94.9
1948 ...cccvivnvss 800000000000 800 87.6 84.5 95.7 96.7 99.7 101.6
1G49Y = ... - F -5 EEEE -IEEEEE XYY 100.0 100.0 100.0 100.0 100.0 100.0
95Dk . erere e v erevnane SR CIO000 aa e Do 116 .4 115.6 106.7 104.7 103.1 102.4
9SS Aecvaverees D0 OOt SOC.I o 06 O o 000 129.1 134.1 106.9 103.6 103.8 101.9
LCGH2 N S O R HeRen F N, —— 1] 120.3 127.0 93.4 89.9 87.0 85.1 3
TI5B) Licicicnnonond® o ionm S T . R 126 .4 132.3 93.4 90.5 87.7 86.4 0 ¥
) I o o Qo 0o 00 0000 AP 000000 3 115.3 116.5 81.2 78.5 71.8 71.2 . rd
OSSN ... 'c o ol sgeRens o iomal o) oual s o pegome o al o 2 s als s 146 .9 146.2 91.6 88.4 81.5 80.4 5 0 )
1L B e e O T RRRR R 151.4 149.4 93.3 87.6 82.6 7915 7)o 53
11557 A B S RS 157.1 15285 90.6 85.3 79.2 irs2 76.9
1SS B el adlE = o) o= ahef oo el o ome e s o e et 162.1 155.9 85.8 78.6 75.5 y/(0)B)¢ 69.8
) ) e e M 0 0 0 000000000 000000000 0 195.2 187.1 89.2 84.4 77.8 75.0 74.8
G600, . o o wfene sme - ¢ oLRREEeNe fJe o o o e shems s 2183 203.8 89.1 83.7 79.8 75146 52
) (C72)] [ P S Sy S 245.3 285165 95.0 90.3 86.4 82.8 81.6
196]1, &s % of WAV . ¥r. . ofaFs: - « onee 325.8 310.6 108.6 100.4 93.5 81 52 86.0(1)
Annual trend rate of change (%) .. + 7.2 + 6.8 - 0.7 - L3 - 1.9 - 2.4 - 2.5(2)
New basis:

1959] i Y el TR s B R 195.2 187.1 89.2 84.4 758 7950 74.8
1960 e . oo omege SFeporemers N S o A e 209.4 197.6 90.6 84.7 80.4 76.2 75.8
] ()5 LESESRT RO 10 0 G e O M5 400 0000 oo 236.0 215 .7 95.9 90.3 86.3 82413 81.2

(1) Based on 1947 man-hours paid.
(2) Calculated for the period 1947-61, using man-hours paid for 1947-56 inclusive.



TABLE 3. Selected Statistica of Manufacturing Activities, Synthetic Textile Mills, Canada, 1947-61

.gg-

01d basis
Item
1947 1948 1949 1950 1951 1952 1953 1954

Establisahments ........covveenunnseranssannanas No. 40 45 48 47 46 48 47 b6
Value of shipments(l) ..........c.coviiennnnnn, §'000 84,870 107,142 124,125 147,048 166,550 157,629 146,418 132,403
Cost at factory of materials used ............. I 32,660 41,178 45,218 55,519 66,061 63,780 63,938 57,081
Cost at factory of fuel and electricity used .. " 2,401 3,013 3,329 3,766 4,032 3,844 3,895 3,538
Value added by manufacture(2) ................. " 49,809 62,951 75,578 87,763 96,477 90,005 78,585 69,985
Value added per person employed(2) ............ $ 3,382 3,811 46,491 4,888 5,361 5,724 4,998 5,123
Earnings, persons employed, as per cent of

value added ............. it iaes * 48.8 48.8 47.8 45.7 46.3 47.5 55.9 58.1
Book value of manufacturing inventories, year

L R R T L} T R L $' 000 I ‘. m - T s - 33,845

0ld basis New basis
1955 1956 1957 1958 1959 1959 1960 1961

Establishments ...........cc.o.iuiiironnnnrannas No. 48 47 b4 48 48 46 50 56
Value of shipments(l) ............... ... ..., $'000 159,234 161,161 163,810 177,214 207,061 203,210 216,530 248,718
Cost at factory of materials used ............. = 69,896 76,493 79,136 81,967 96,429 96,853 100, 286 118,306
Cost at factory of fuel sand electricity used .. ! 4,428 4,875 5,081 4,912 5,108 5,049 4,874 5,047
Value added by manufacture(2) ...........coe00 b 86,031 79,629 85,274 87,012 107,446 104,112 112,960 123,478
Value added per person employed(2) ............ $ 5,584 5,074 5,591 6,027 7,161 7,086 7,566 7,791
Earnings, persons employed, as per cent of

value added ........ T S SO 54,5 61.7 59.8 56.7 49.9 49.6 48.7 48.1
Book value of manufacturing inventories, year

L T T O N P T TR W T T LT, . §'000 35,847 38,293 44,033 39,873 42,869 42,869(3) 46,233(3) 46,379

(1) Figures up to and including 1952 represent value of production.

(2) Because of insufficient inventory dats in 1953, this figure has been calculated from value of factory shipments and, therefore, only approximates true "Value
added by manufacture'.

(3) Figures do not completely reflect changes due to the 1960 Standsrd Industrial Classification and the New Establishment Concept.



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

01d basis
Item
1947 1948 1949 1950 1951 1952 1953 1954
Persons employed(l) ...............cociiioun... No. 14,728 16,097 16,828 17,955 17,997 15,723 15,723 13,662
Persons employed per establishment .......... " 368 358 351 382 391 328 335 297
Sy Sy T ORI =000 000 0 © 0 WG MG 0 OIS o $'000 24,284 30,739 36,122 40,112 44,694 42,709 43,939 40,628
Man-hours paid(2) ...............c.iiinianne, ' 000 35,385 38,081 39,369 41,208 40,782 35,403 35,615 30,899
Production and related workers(3) ............. No. 13,101 14,134 14,178 14,622 14,719 12,335 12,437 10,184
As per cent of persons employed ............. ¥ 89.0 87.8 84.2 81.4 81.8 78.5 79.1 74.5
Earnings ....evvvrininnnrninronnrasnessnsanas $'000 19,565 24,931 27,818 29,488 33,001 29,809 31,116 26,791
Man-hours paid - Estimated .................. ' 000 31,056 33,241 32,727 33,510 33,334 27,859 28,288 23,29
Reported ...........ccvv.unn x .. .. .. . . .- .. .
Man-hours worked ............ . ciiiininnannns "
Man-hours not worked but paid as per cent of
man-hours paid ......... ... ... i, % - .. - .. - .. .. ..
Average hourly earnings(4) .................. $ 0.63 0.75 0.85 0.88 0.99 1.07 1.10 1.15
Annual averages of average man-hours paid per
week(4) ... . i e No. 44.5 44.5 44.0 45.2 43.9 44.2 44.2 43.9
Administrative and office employees(3) ........ ¥ 1,627 1,963 2,650 3,333 3,278 3,388 3,286 3,478
Average hourly earnings(5) ...........c.c0c... $ 1.12 1.23 1.25 1.43 1.62 1.74 1.75 1.85
Annual averages of average hours paid per
week(5) ... i e No. 41.2 41.3 41.2 40.6 39.9 39.9 40.3 39.8
01d basis New basis
1955 1956 1957 1958 1959 1959 1960 1961
Persons employed(l) .........ccivurenceninnsins No. 15,408 15,694 15,251 14,436 15,004 14,693 14,930 15,801
Persons employed per establishment .......... 0 321 334 347 301 313 319 299 282
EATnings ... uvvonnuioeevivenrnosononaionsnenns $'000 46,927 49,116 51,034 49,357 53,642 52,382 54,966 59,393
Man-hours paild(2) .........c.ioviieiiiienens '000 34,800 34,491
34,699 33,793 31,129 33,442 32,855 32,990 35,150
Production and related workers(3) ............. No. 11,562 11,718 11,225 10,710 11,037 10,932 11,302 12,132
As per cent of persons employed ............. % 75.0 74.7 73.6 74.2 73.6 74.4 75.7 76.8
EBENINZE «.veverininenvnonaoinsasnanraoseions $'000 31,037 32,005 33,292 31,195 33,843 33,345 35,855 39,675
Man-hours paid =- Estimated .................. ’ 000 26,302 26,020 005 000 B8 cod ves e
Reported ........ooveiuiineans - - 26,228 25,463 23,128 24,758 24,505 24,892 26,900
Man-hours worked ...........cieviaviansraranes = o 25,047 24,235 21,986 23,569 23,316 23,636 25,317
Man-hours not worked but pald as per cent of
man-hours paid ..., . iieiiieniniiranrnenns % . 4.5 4.8 4.9 4.8 4,9 5.0 5.9
Average hourly earnings(4) ..........voivuenn $ 1.18 1.22 1.31 1.35 1.37 1.36 1.44 1.47
Annual averages of average man-hours psid per
WEEK(4) vt i e e No. 44.5 43.0 43.6 41.5 43.1 43,1 42.4 42.6
Administrative and office employees(3) ........ L 3,846 3,976 4,026 3,726 3,967 3,761 3,628 3,669
Average hourly earnings(5) ............. ..., $ 1.90 2.06 2.15 2.32 2.28 2.28 2.36 2.39
Annual averages of average hours paid per
Week(5) . .ii i i e e No. 39.9 39.6 39.4 38.9 39.1 39.1 38.6 38.5

(1) In 1961, the reported figures of administrative and office employees have been assigned in total to manufacturing activities although according to the New Es-
tablighment Concept, they are actually applicable to total activities. In this particular industry, however, nonmanufacturing activities are relatively unimpor-
tant and the comparability of 1961 data with those of previous years is therefore not significantly affected. (2) The administrative and office employees por-
tion was estimated for all years by payroll deflation, while the figures relating to production and relsted workers were estimated by payroll deflation for 1947
to 1956 inclusive and linked to reported man-hours from 1956 on. See Part 1V, General Technical Notes, pages 89 and 87. (3) 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-earner” and 'salaried
employee'' respectively as used in the Employment Surveys. See Part 1V, General Technical Notes, page 86, footnote 6. (4) From 1947 to 1955 inclusive, the fig-
ures originate from the publication ''Review of Man-hours and Hourly Earnings, DBS Catalogue No. 72-202"; from 1956 on, they are calculated from reported data in
the Census of Manufactures. (5) Data under the old basis were obtained from the publication "Earnings and Hours of Work in Manufacturing, DBS Catalogue No.
72-204"; snd were estimated under the new basis by adjustment of old basis data.
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TABLE S. Indexes of Real Output, Input, and Real Output per Labour Input,
Synthetic Textile Mills, Canada, 0ld Basis, 1947-61
Fibre Producers

(1949=100.0)

Real output Employment Real gross output per Real net output per
Year
Gross Net Persons Production Person Production Person Production
employed workers employed worker employed worker

RGO e i - oae - -hemske) chshen e - e eke) o | BRe e 72.5 L 90.7 9.1 79.9 75.4 79.2 74.7
TIGB . e i e ol siens T | R - 86.8 89. 92.4 93.5 93.9 92.8 96.3 95.2
05 0 00 0000600000000 0PEoCP S E000 I & 100.0 100. 100.0 100.0 100.0 100.0 100.0 100.0
M50 e a P ot ron choenor. | ooty e cReRewR e 133.2 132, 110.4 104.6 120.7 127.3 120.3 127.0
IS e e 148.8 151. e 72 106.2 131.4 140.1 134.1 142.9
OISV SN - o o o BTGOSO e 150.9 162. 98.3 88.6 153.5 170.3 165.5 183.6
1953, e .o 5 0 i I =3 165.7 178. 104.7 94.7 158.3 175.0 170.0 188.0
95% ey : BEEE) TEEEEXE B - EEEEEE - B 169.6 172. 102.9 91.4 164.8 185.6 167.5 188.6
1955 AU W« Phnen Fenencnenononsninewansuansn st o e & 207.2 212. 127.8 112.6 162.1 184.0 166.1 188.5
1956 =W . . ore | SEewoEFOTSEsrearrs okt o0 223.3 215. 139.5 121549 160.1 183.2 154.8 1eZ7aee)
1957 S99 5. SPRATES. . 0 .. B 249.6 244, 142.3 127.1 175.4 196.4 1R ES 192.1
S B e e e el ok i e R ehone R R e o Py g 251.6 246. 130.1 114.1 193.4 220.5 189.1 215.6
1S b b 08000600000l 00a0 00000003 311.8 317. 148.5 128.7 210.0 242.3 213.9 246.9
19601 kwymipns, . salellnrmpess ol ppees. 352.5 352/ 142.1 125.4 248.1 281.1 247.9 280.9
19671 e mrasrsryegam TR PeEes « o - o o o 363.1 368. 137.1 122.8 264.8 295.7 269.1 300.4
1961 as % of 1947 ...... B 4wl . il 500.8 513. 151.2 127.8 331.4 392.2 339.8 402.1
Annual trend rate of change (%) .... + 11.5 + 11. + 3.5 + 2.3 + 7.7 + 9.0 + 7.6 + 8.8

_Ls-



TABLE 6. Indexes of Real Output, Input, and Real Qutput per Labour Input,
Synthetic Textile Mills, Canada, 0ld Basis, 1947-61
Fibre Processors

(1949=100.0)

Real output Employment Real gross output per Real net output per
Year
Cross Net Persons Production Person Production Person Production

employed workers employed worker employed worker
LI 7 I I 6 6 00 0.5 00 a0 a8 000 ¢ S 74.0 75.8 86.7 9l1.4 85.4 81.0 87.4 82.9
LTS B Ak o AR C o o SRR © o ol o o o o 86.8 82.0 96.5 101.4 89.9 85.6 85.0 80.9
O e ra e I0 © 0ot © LoD 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
950 erE G TR 109.6 105.9 105.7 102.7 103.7 106.7 100.2 103.1
TSI e ey P oy N T P R T 120.6 124.2 105.3 103.2 114.5 116.9 117.9 120.3
G52 oo emenenenMenenenenarenenelenan ok e oe e 105.7 106.7 92.1 86.6 114.8 122.1 115.9 123.2
107530 P RAFIARPIRSRISIAE, RISl o o oJb o CICH o 106.2 106.4 90.4 85.9 117.5 123.6 117.7 123.9
TG54 LA AR - DA K cpellle| NS <X - e 87.2 84.9 75.3 66.6 115.8 130.9 112.7 127.5
U955 wr (rEEED TECED XK X - K - X 111.6 108.8 81.8 73.2 136.4 152.5 133.0 148.6
1956 . . it i e e 111.9 111.9 80.8 72.1 138.5 155.2 138.5 155.2
8L 7/ e 108.9 100. 4 76.7 66.3 142.0 164.3 130.9 151.4
1L GG e RS S IR IS OO0 SO 19193752 104.9 73.8 65.2 153.4 173.6 142.1 160.9
T1CE) R =" W=~ s, R = I O TR 133.1 113.4 73.2 64.2 181.8 207.3 154.9 176.6
1960 .- B TXEEER- - -B- D XEErS- X 139.7 119.8 74.8 67.6 186.8 206.7 160.2 177.2
L o = BRI & 0 & & G OIS e SR 175.5 153.2 83.6 76.6 209.9 229.1 183.3 200.0
1961 as % of 1947 ... .. ............. 237.2 202.1 96.4 83.8 245.8 282.8 209.7 241.3

Anpual trend rate of change (%) .... + 3.8 + 2.6 - 2.2 - 3.5 + 6.0 + 7.4 + 4.9 + 6.2
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CHART 1. Indexes of Real Gross and Net Output,
Synthetic Textile Mills: All Establishments,
Fibre Producers, Fibre Processors, 0ld Basis, Canada, 19L47-61
(1949 = 100,0)
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CHART 2.

Indexes of Production and Related Workers and Persons Employed,

Synthetic Textile Miils: All Establishments,
Fibre Producers, Fibre Processors, Old Basis, Canada, 1947-61
(1949 = 100.0)
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CHART 3, Indexes of Real Net Output per Production and Related Vorker,
Synthetic Textile Mills: All Establishments,
Fibre Producers, Fibre Processors, and Manufacturing, Olc Basis, Canada, 19L7.61
(19L9 = 100.0)
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CHART L. Indexes of Real Net Qutput per Person Employed,
Synthetic Textile Mills: AllL Establishments,
Fibre Producers, Fibre Processors, and Manufacturing, Old Basis, Canada, 1947-61
(1949 = 100.0)
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CHART 5, Indexes of Real Net Output per Production and Related Worker,
Synthetic Textile Mills, Old Basis, Canada, 1947-61
(1949 = 100.,0)
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CHART 6, Indexes of Real Net Output per Production and Related Worker,
Synthetic Textile Mills, 0ld Basis, Canada, 19L7-61
Fibre Producers
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CHART 7. Indexes of Real Net Output per Production and Related Worker,

Synthetic Textile Mills, 0ld Basis, Canada, L947-61
Fibre Processors
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CHART 8. Indexes of Real llet Qutput per Person Employed,
Synthetic Textile Mills, Old Basis, Canada, 1947-61
(1949 = 100,0)
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CHART 9. Indexes of Real Net Cutput per Person Lmployed,
Synthetic Textile Mills, 0ld Basis, Canada, 1947-61
Fibre Producers
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CHART 10, Indexes of Real Net Output per Person Employed,
Synthetic Textile Mills, 0ld Basis, Canada, 19L7-61
Fibre Processors
{1949 = 100.0)
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CHART 11. Indexes of Real Net Cutput per Man-hour Paid of Procduction and Related Workers,

Synthetic Textile Mills, Old Basis, Canada, 19L7-61
(1949 = 100,0)
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CHART L2. Indexes of Real Net Output per Man~hour Paid of Persons Employed,
Synthetic Textile Mills, 0ld Basis, Canada, 19L7=b61
{15L9 = 100.0)
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PART IV

ENERAL TECHNICAL NOTES

B d M d
Introduction

The various indexes of output per unit of labour input presented in these

reports 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 these reports - the appraisal may be qualitative in character, making use
of data such as those relating to capital and repair expenditures for descriptive
purposes.

OQutput

The basic concept of output used in these reports 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 manufactur-
ing activities only. Beginning in that year, the concept has been widened to in-
clude all revenue producing activities of which, however, nonmanufacturing activities
normally comprise only a relatively small part. For the time being, these reports
deal only with manufacturing activities.

Gross Domestic Product originating, or net output as it may conveniently be

called at the industry level, is, in the manufacturing industries, essentially a
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measure of the contribution of the factors of production which are utilized in the
transformation of raw materials into finished output. In practice, this concept

has to be approximated by the alternative of ''census value added" which tends to
overstate net output to the extent that certain purchased services are not excluded
from the former. 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 terms and the latter subtracted from the former.(l) For
this purpose, quantities of the various products and intermediate inputs of each

year are weighted by the average unit values prevailing in the base year.(2) The

algebraic formulation of the '"double deflation" index of real net output by what may

(1) The meaning of the terms 'gross'" and "net" as used here differs from that which
prevails in the context of the National Income aggregates, where they denote the
inclusion or exclusion of capital consumption allowances.

(2) The details of the actual procedure (Revised Index of Industrial Production,
1935-57, DBS Catalogue No. 61-502, page 26) have been summarized as follows:

"The first step was the tabulation, for each year of the period covered,
of the quantities and values of 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 continuity or had been affected
by changes in classification. ......... 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 A for a simplified example of the worksheet procedure.
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be called the commodity approach (commodity net output) is as follows:

E & Z qifos > 1P
CNO
] oty = :E: P

where P and Q 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

"1

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.

I et A
CGO ZQOPO

In its substitute capacity, the gross output concept will be used as an exclusive
vehicle for productivity measurement when the value data on intermediate inputs can-
not be separated into unit value and quantity components in sufficient detail and
when there is no prima facie evidence that the index of real net output, had it been
available, would have moved over time in a manner significantly different from that
of real gross output. However, even where it is known that there are discrepancies
arising from such causes as changes in the amount of duplication or processing,
speical efforts are made, where possible, to apply compensating 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
quantification of trends towards increasing vertical integration which could other-
wise be appraised only qualitatively. The effects of more efficient utilization of
materials, 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
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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 Ipyg (deflation net output) and Ipgo (deflation

gross output) should yield results identical with those previously outlined:

Y PiQi _ :E: Pyqy
N PiQq = Pi44

- = =" P Qs iz P59y = Ieno
Z P = 2 Pols

> By
Z P[Q
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and Ingo ° = PR, = Ieoo

In practice, of course, such an identity of results is impossible to
achieve 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 in-
dustry concerned. 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 va-
cations, sick leave, etc. Before the Second World War, the difference between hours
worked and hours paid was of little significance, but changing practices in this area
since that time have made the distinction an important one. From the standpoint of

defining a purely physical relationship between output and labour time, hours worked
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may be the more appropriate concept, while hours paid emphasizes 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 significant distortion of the changes which the ratios ought to in-
dicate, 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 importance
from industry to industry. As will be apparent from the description of sources be-
low, this problem is minimized in practice.

Until comparatively recently, it seemed that the average annual employment
and man-hours of production workers only could be taken as representative of the
trend over a period of years in the labour input of most industries, since office
staff and other nonproduction workers were comparatively few in number and their
relative importance changed only slightly. More recently, however, the proportion
of nonproduction 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 nonproduction workers
still continues 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 appropriately 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
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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. There are, however, a number of conceptual and data difficulties
which make the weighting of labour inputs extremely difficult in practice. For in-
stance, the rate of compensation which includes fringe benefits might appear to be a
useful concept for this purpose, but information on the latter which are gradually
becoming a more important component of total compensation, is extremely scarce.
Again, geographical differentials in compensation for the same job are quite common-
place. Finally, the compensation of labour is not necessarily proportionate to the
effectiveness and quality of the work performed. 1In view of the above considerationms,
only unweighted measures of labour input have been used in these reports. In fact,
for some practical uses such as the forecasting of employment, these unweighted
measures may be considered as more suitable.
Sgurces and Measures
c u ac
The primary source for the measures of output and intermediate input of

the industries dealt with in these reports 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.(3) Until about 1952, this detail was requested in terms of
TES_BEEIEion Bureau of Statistics, Revised Index of Industrial Production, 1935-57,

DBS Catalogue No. 61-502. In that publication, annual net and gross indexes

based directly on Census data (bench-mark indexes) are generally not available

after 1953 since which time the monthly indicators have been used to project

annual levels. Measures of output in these reports are based on intense scrutiny
of the bench-mark indexes which in due course will be updated.
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actual production of the commodities concerned. Since that date, in recognition 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 necessitated 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 1960, the main emphasis in the
Census of Manufactures was on manufacturing activities and the measures of real
gross output have been calculated accordingly. Since 1961,‘re8pondents 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 manu-
facture, 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 manufactur-
ing only, each being related to the appropriate measures of labour input.
R Net Ou - As already mentioned, the concept of Gross Domestic Product
originating by industry must be approximated by "census value added", and the cal-
culation 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" basis so that the question of adjustment for in-
ventories should not arise in this case. The percentage 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 purchased components cannot be related to any meaningful measure of

quantity. Often the limitation lies in the make-up of the Census schedule itself
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which was not primarily designed for this type of analysis. In future revisions of
the schedules, consideration Gill be given to the requirements of productivity
measurement, #ﬁd some imbro§emen£s have in fact already been effected.

Census information on containers and packaging materials is available in
value terms only and, in the absence of suitable price indexes for deflating the re-
ported co;ts, it has been found necessar# to project the base-year figures according
to the movements of the real gross output index. This 1s 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 out-
put. Th;'only immediate prospect of any improvement in this area of measurement
lies in a detalled survey of expenditures on containers and packaging materials which
has recently been undertaken in connection with the 1961 input-output table, and
which m;y afford a basis for the construction of fixed-weight price indexes in some
industri;s for the deflation of their current values.

For the period covered, inférmation on the purchase of electricity is
availablévfrom the Census in both quantity and value terms 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
information is nét available for certain years, 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
Manuféctures since 1961 will necessitate that the materials and supplies which
correspond to the additional nonmanufacturing activities previously discussed be
also taken ihto account in order that a measure of real net output consistent with

the total activity concept of 'census value added" can, 1f possible, be determined.
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Employment - The preceding discussion under "Basic Concepts and Methods'" referred to
the need for measures of labour input in terms of both production and nonproduction
workers. The classification of persons engaged in manufacturing operations used by
the Census of Manufactures until 1961 distinguished between "working owners and
partners', "administrative and office employees', and "production and related
workers'. The first category related to unincorporated companies only and therefore
varied in importance according to how prevalent this form of organization happened
to be in a particular industry. '"Administrative and office employees'" were defined
as including "all executive and supervisory officials, such as presidents, vice-
presidents, secretaries, treasurers, etc., together with managers, professional em-
ployees, 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, etc."

It seems reasomnable to identify the second and third of these categories,
i.e., "administrative and office employees" and 'production and related workers"
with the concepts of nonproduction 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 definition they are almost certain to be engaged
in both production and nonproduction activities. Theilr status can best be re-
solved in practice by including them in measures of total employment in manufacturing
operations, although they too may be partly engaged in nommanufacturing operationms.

Before 1961, outside plece-workers were also reported to the Census of Manufactures
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but were classified separately from the total of manufacturing employment. The
importance of such employment is very slight in the majority of manufacturing in-
dustries but, to the extent that their output and the intermediate inputs used by
them are included in the numerator of productivity ratios, proper matching requires
that the corresponding labour time be included in the denominator also.

There exists yet a further category of employed 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. Unpublished data from Labour Force
Survey sources, however, suggest that unpaid family workers are relatively un-
important in manufacturing. On the basis of the average of the survey weeks of
February 21, May 16, August 22 and November 14, 1959, they comprised only 0.23% of
persons employed in manufacturing.

Since 1961, as a consequence of the change in emphasis in the Census of
Manufactures from activity statistics to establishment statistics, manufacturing
operations are no longer identified as a separate area of employment in recognition
of the fact that administrative and office employees cannot be properly allocated.
The schedule still continues to distinguish production and related workers engaged
in manufacturing operationms, but there is no provision for the allocation of ad-
ministrative and office employees to separate activities so that the next step has to
be to an all-embracing measure of total employment which includes, as well as working
owners and partners and administrative and office employees, sales and distribution
workers, employees in new construction, outside piece-workers and other production
and related workers. Such a broad measure as this can be meaningfully related only
to total output, net or gross, as previously discussed. Thus, all future compilatioms

"manufacturing

will be in terms of output per production and related worker in
activities'" and output per person employed in '"'total activities'.

It should be pointed out that, with the exception of production and
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related workers in manufacturing operations, all the measures of employment 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.

Mapn-hours - Man-hours of production and related workers in manufacturing have been
collected in the Census of Manufactures since 1956, the annual totals being the sum
of four separate quarterly estimates. Respondents are required to indicate 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 output and input which can be derived directly
from the Census of Manufactures for productivity measurement at the 3-digit industry
level are summarized in the following table. 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 Ipndexes - As is noted in Table IIIa, on the following page, measures of real
output, both net and gross, can be 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
avallable price indexes primarily constructed for the express purpose of deflationm.
Thus, both approaches usually fall short of the requirements for complete parallelism
of results. Until quite recently, for instance, wholesale price indexes in Canada
were classified by commodity and, apart from questions of conceptual consistency,

their coverage was usually too restricted to permit the construction of indexes for



TABLE I1la. Availability of Material for Industry Measures of Output
per Unit of Labour Input, Census of Manufactures
Employment Man-hours
Input
Adminis- Man-hours Man-hours
Production trative Total worked, paidt
and related ;.4 office Total production production
workers employees (mfg. (total and related and related
. (mfg. (mfg. activities) activities) workers workers
utput activities) activities) (mfg. (mfg.
activities) activities)
Real gross output 1947 to 1947-61 1947-61 1961 to 1956 to 1956 to
(mfg. activities) ... date date date date
Real net output
(mfg. activities) ... n s i " 0 nl
Real gross output 1961 to 1961 to 1961 to
(total activities) date il date date

Real net output
(total activities) .. !
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deflation purposes at the industry level where a considerable degree of heterogeneity
in the commodity detail usually exists.

However, the recent 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(4) 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 the indexes extends no further than the year 1956, which is rather too brief
a time span for the purpose of these reports. Another deficiency of the indexes,
from the standpoint 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 possibilities of such an approach are re-
stricted in practice because of the limited commodity coverage within particular
industries. Nevertheless, limited experience so far has shown that, in those in-
dustries where the amount of commodity detail is not extensive enough to permit com-
plete confidence in the results of the commodity approach, the calculation of an al-
ternative 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
the industry section of these notes.

Work presently under way and directed towards the improvement and extension
of the Industry Selling Price Indexes will undoubtedly extend their usefulness in the

(4) Dominion Bureau of Statistics, Industry Selling Price Indexes, 1956-59, DBS
Catalogue No. 62-515.
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area of real output measurement. For instance, preliminary steps have been taken in
connection with the rebasing of the published indexes to a 1961 weight base and a
programme 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 indexes 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 requirement that their movements roughtly match those of the Industry
Selling Price Indexes during the period of overlap.
The calculation of volume measures of fuel used calls for 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(5) and currently weighted accord-
ing to their relative value as reported to the Census.
hly E S - 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 Employment Section of the Labour Division conducts a monthly
survey in which the establishments employing 15 persons and over across a broad
industrial composite which includes manufacturing are asked to report separately
the numbers of ''wage-earners'" and "'salaried employees''(6) drawing pay in the last
pay period of each month together 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 results of the Employment Survey are published monthly by industry(7)
and include annual averages of average weekly hours and average hourly earnings of
(5) Published up to 1952 in "Prices and Price Indexes, 1949-52", DBS Catalogue No.
$2-501, since which time the detail has been made available from unpublished
sources.

(6) These two categories correspond roughly to the ''administrative and office
employees'" and the "production and related workers" of the Census of Manufactures.

(7) Dominion Bureau of Statistics, Employment and Payrolls, DBS Catalogue No.
72-002. - Man-hours and Hourly Earnings, DBS Catalogue No. 72-003.
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wage-earners from whom hours are recorded.(8) This suggests the possibility of two
alternative means of estimating the man-hours paid of production and related workers
in manufacturing operations for the years prior to 1956 when the man-hour questions
were first included on the Census of Manufactures schedule. The first of these is
the '"pay deflation'" method, i.e., the division of Census wages of production and
related workers by the average hourly earnings of Employment Survey wage-earners,
while the second or "employment inflation" method consists of the multiplication of
the average number of production and related workers according to the Census by
measures of total hours per annum derived from the Employment Survey. In connection
with these procedures, the data from Census and Employment Survey sources are not
strictly comparable for the following reasons: (a) differences in industrial classi-
fication(9) (b) differences in establishments covered, (c) the definition of wage-
earners in the Employment Survey is restricted to those for whom records of man-hours
are kept, and (d) differences in activity coverage, that is, the definition of pro-
duction 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.(10) 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 earnings of the Employment Survey
are reasonably representative.
Secondly, it should be noted that the '"average weekly hours'" of the

?53_BSEIEion Bureau of Statistics, Review of Man-hours and Hourly Earnings, DBS

Catalogue No. 72-202.
(9) As the result of a project currently under way, the Employment Survey classifi-

cations will be revised in conformity with the 1960 S.I.C. and the historical

data for a numbar of years will be made available on the new basis.

(10) Since 1961, the Census of Manufactures covers fotal activities as a result of
the introduction of the New Establishment Concept.
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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 in-
dustry, 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 iato
Census payroll of production and related workers, which is also defined to include
payment for hours not worked, an estimate of total hours paid again results. The
""pay deflation' method is generally considered to be more satisfactory than the
""employment inflation" method because the payroll figures of the Census of Manufac-
tures 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 "employment inflation"
method is found to be more acceptable. These considerations have been confirmed by
actual comparison of reported and estimated man-hours by the two 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 year so as to
derive, by subtraction, the man-hours worked. Unfortunately, there are no quanti-
tative data in Canada on which such an estimate can be based. As is shown later in
these notes, (11) the Department of Labour has published information on the provisions
for paid holidays and vacations with pay in Canadian industry, but not in a form
suitable for estimation 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.(12)

(11) See page 90 below.
(12) See Annual Survey of Employment, page 87.
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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 individual industry level, the published Employment
Survey annual average of wage-earners for whom records of hours are kept is sub-
tracted from the annual average of total wage-earners and salaried employees, (13)

a figure is derived which represents the sum of salaried employees and those wage-
earners for whom hours are not kept. The two components can then be compared with
the numbers of production and related workers and administrative employees reported
to the Census. Significant differences in year-to-year changes between corresponding
components can then be further investigated by comparison of source data at the
establishment level, as a result of which 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 considerable 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(l4) conducted in October of each year,
which is the only source of data on the average hours and average hourly earnings
of salaried employees in manufacturing. This makes it possible to derive, at the
individual industry level, estimates of man-hours paid for salaried employees by
the methods previously described. Such estimates differ from those which are de-
rived 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 employees, such as may characteristically occur for wage-earners in certain
manufacturing industries, cannot be confirmed or denied statistically but seems less
?IS;—B;;Inion ?ureau of Statistics, Review of Employment and Payrolls, DBS Catalogue
No. 72-201.

(14) Dominion Bureau of Statistics, Earnings and Hours of Work in Manufacturing, DBS
Catalogue No. 72-204. 1961 and 1962 were not surveyed.
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particularly interesting in that its findings could provide a starting point for the
estimation of indexes of unit labour costs.
S A ab 0 U

By means of the secondary sources just discussed, it becomes possible to
extend considerably Table IIla above, which indicated the various measures of output
per unit of labour input which could be derived directly from the Census of Manu-
factures data. Because of the desirability of classifying the measures of output and
input by method of calculation, the two cannot be directly related in the same table
and are therefore enumerated separately in Tables IIIb and IIIc. As before, meaning-
ful ratios cannot necessarily be derived for every combination of outputs and inputs.
The ratios which have been chosen as of particular analytical significance are dis-
cussed in Part II of this report and their values, together with those of their
components, are presented in Part III.
Sources of Background and Interpretative Materjal

In Parts I and II of this report, frequent use is made of supplementary in-
formation for the purpose of describing the characteristics 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 useful in any calculation of related measures such as real
gross output per unit of fuel and electricity 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 important source for background material is the
annual Capital Expenditures Survey of the Bureau.(l15) This survey collects details
?IES_EE;Ivate and Public Investment in Canada, 1946-57'", DBS Catalogue No. 61-504.

"Private and Public Investment in Canada, Outlook', Annual, jointly prepared by

the Dominion Bureau of Statistics and the Economics Branch of the Department of
Trade and Commerce.



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

Output Real gross Real net Real gross Real net
measure output output output(1l) output (1)
Calculated (mfg. (mfg. (total (total
by activities) activities) activities) activities)
Commodity approach ..... " 1947 to date 1947 to date 1961 to date 1961 to date
Deflation approach ....... 1956 to date 3 1961 to date o»

(1) Or combinations of both approaches.

TABLE IIlc. Availability of Material for Industry Measures of
Labour Input, Primary and Secondary Sources

Employment Man-hours
Input Prothes  AdSsais- Man-hours Man-hours Man-hours
measure t¥Ba TG worked, paid, paid, Total
and and Persons Persons produc- produc- admini - Total man-
sollabld:  ofEick employed employed tion and tion and strative man-hours hours
workers employees (mfg. (total related related and office paid (mfg. paid
Derived (nfg. r— activi- activi- workers workers  employees activi- (total
from s 1 = s ties) ties) (mfg. (mfg. (mfg. ties) activi-
ties) ties) activi- activi- activi- ties)
ties) ties) ties)
Reported
datial .. 1947 1947-61 1947-61 1961 1956 1956 e A
to to to to
date date date date
Estimated
data' . .. " o - = - 1947 1947-61 1947-61(1) 1961(1)
to to
date date

(1) Combinations of estimated and reported data.
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of new investment on durable 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 invest-
ment for the post-war years have been made available at the 3-digit level for the pur-
pose of industry division publications.(16)

Aggregate Productivity Measures - The interpretation of changes over time in ratios
of output per unit of labour input at the individual industry level will undoubtedly
be facilitated by the availability of similar ratios at higher levels of aggregation
in the industrial classification. In this connection, the Bureau has recently pub-
lished indexes of output per person employed and per man-hour worked for the com-
mercial non-farm sector of the economy and its manufacturing and nonmanufacturing
components for the period 1947 to 1963.(17) The manufacturing series will provide

a particularly useful frame of reference for the individual industry measures

presented in these reports.

Special Problems
Changes in the Census of Manufactures(18)
The data compiled on the old basis are fully comnsistent with the 1948
Standard Industrial Classification and the activity concept while those on the new
basis reflect the 1960 Standard Industrial Classification and the New Establishment
Concept.

(16) See, for instance, "Synthetic Textile Mills'", 1960, DBS Catalogue No. 34-208,
and "General Review of the Manufacturing Industries, 1961", DBS Catalogue No.
31-201.

(17) Dominion Bureau of Statistics, Indexes of Output per Person Employed and per
Man-hour in Canada, Commercial Nonagricultural Industries, 1947-63, Ottawsa,
Queen's Printer, 1965, DBS Catalogue No. 14-501.

(18) For a wider discussion of these changes and their implications, see the article
"Forthcoming Changes in the Census of Industry', Canadian Statistical Review,
July, 1961 and the introductory notes of any 1962 Census of Manufactures pub-
lication.
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New Standard rial C £ - 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 Standard Industrial Classification were re-
grouped to conform with the revised groupings of the 1960 Standard Industrial Classi-
fication. At the individual industry level, this implies the possibility of dis-
continuity in the indexes of output per unit of labour input. The manufacturing
industries most affected by the change are in the group generally known as ''durable
goods' industries. In most of the industry 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
indexes which is implicit in the revision of the Census of Manufactures arises out

of the shift in emphasis from the purely manufacturing activities of reporting
establishments to a wider concept of all nonfinancial activities of establishments
engaged primarily in manufacturing. This change, from the activity to the establish-
ment concept, became effective in 1961.

As far as manufacturing activities are concerned, 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 operational statistics such as employment, payrolls,
materials and supplies, etc. In many cases, however, respondents' accounting records
were not organized on an activity basis and firms operating sales branches and market-
ing divisions, for instance, where significant valuations only emerged at the point
of sale, were not always able to report at the proper level of valuation. Reporting
requirements for the Census of Manufactures have, with some exceptions, now been
accommodated to these realities and the valuation of shipments is now requested
"f.o.b. establishment", i.e., at whatever level the accounting records of the re-
spondents fix the boundary of the establishment.

When the commodity approach to the measurement of manufacturing output in

real terms is used, the average unit values used as weights for particular commodities
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will reflect the base-year marketing practices of the various establishments which
produce them, and subsequent organizational changes among the establishments, which
would show up in the current value of their output, would have no effect on the real
measures during the currency of a particular weighting pattern. However, drastic
shifts in the contribution to the industry's total output of particular commodities
by establishments reporting at different levels of valuation could have effects
similar to those which result when, under a uniform 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 retail sales by manufacturers which would result in an in-
crease in the current value of the output of the producing establishment, would also
be reflected in a corresponding increase in the real measure. The problem of main-
taining 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 estab-
lishments 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 decreases 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 increase on the output side. Under such circumstances,
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
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has been calculated by price deflation, it will, to the extent that the price index
has not been correspondingly adjusted, feflect the increase in activity and is thus
only suitable for use in measures which compare total output with total employment
or man-hours since these also reflect the changes in marketing organization. In-
dividual industries will be carefully scrutinized for changes of this kind and ad-
justments for continuity made where possible.

The extension of the Census of Manufactures to activities other than manu-
facturing has already been described earlier in these notes and its implicatioms 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 likely to be achieved at the '"total activitiesﬁ
level although, even here, certain organizational changes of the kind just noted can
make comparisons between the "manufacturing' and "total activities'" measures invalid
unless. proper adjustments are made.

Output per person employed based on '"total activities' data will be linked
in 1961 to the corresponding series relating solely to manufacturing activities.
Consequently, from 1961 on, the output per person employed series will be restricted
to "total activities" while productivity in the manufacturing activities will still
be measured in terms of output per production and related worker.

fW Bas

As already mentioned, the weight base used in these reports for the con-
struction of real output measures by the commodity approach is 1949. Thus, the
latter are consistent with the published measures of real domestic product by in-

dustry of origin, and the desirability of a change of weight base in the industry
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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 remote base has caused varying amounts of distortion in the
real output indexes and that an updating is urgently required. The accelerating
pace of technological change during the bost-war period has resulted in a prolifer-
ation of new products and major shifts in the relative fimportance 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 fun-
damental solution for both problems is a frequent change of weight base.(19)

International authorities have recommended that the weight base of index
numbers of industrial production be reviewed at five-year intervals.(20) 1t has,
howaver, been for practical rather than a neglect of theoretical considerations that
rebasing was deferred until 1961. Limitations on resources made it impossible to
rebase the industry of origin indexes to 1957 together with the Gross National Ex-
penditure series. Thg year 1961 then seemed appropriate for a number of reasons in-
cluding the fact that the 1961 input-output table would be available to provide the
inter-industry weighting system. The choice of 1961 {s also consistent with plans
for the rebasing of important related series in the area of labour and prices. Again,
it seemed desirable to wait until the revised Standard Industrial Classification was
put into effect.

The indexas of real manufacturing output per unit of labour iﬁbut presented
in these reports attempt, where possible, to go as far as 1961 on the basis of 1949
weights, the 1948 Standard Industrial Classification, and the manufacturing activity
concept in order to provide the maximum amount of continuity of comparable data. As
previously noted, (21) this may not always be possible because of classification
?I;S_F;;—a more detailed discussion of the impact of these problems on the Synthetic

Textile Mills industry and the steps taken to deal with them, see Part V,
Industry Technical Notes, pages 107-110.

(20) Statistical Office of the United Nations, Index Numbers of Industrial Productionm,

Studies in Methods, No. 1, New York, UN, September 15, 1950.
(21) See page 94 above, The New Standard Industrial Classificatiom.
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difficulties as well as changes in reporting practices arising out of the imple-
mentation of the New Establishment Concept.
T ua Problem

The effects of quality change on volume and price measures of industrial
groupings of commodities constitute an extremely difficult conceptual and practical
problem which can only be dealt with in an arbitrary manner and to a partial extent,
with a residual 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 manmer in which they are or might be
dealt with.
Product Mix - The term '"quality change', when used in its broadest sense, actually
embraces a number of logically separate phenomena, some of which are more amenable

"product mix" can be

to treatment than others. For instance, changes over time in
described as group or structural quality change. Product mix may be defined as the
proportional composition of the set of distinguishable 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 pro-
gressive upward bias.

This kind of quality change is not difficult to deal with in principle
by either of the two measurement techniques. If data for each variety of tractor
within the aggregate are available, then the commodity approach will yield a more

accurate indicator 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
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similar commodity detail, will it turn reflect the changing composition of the
aggregate.

New Vaxjeties - The preceding illustration assumed that the product mix change re-
ferred 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 new varieties into the aggregate is a closely related problem, the treatment of
which is similar to that for new products. Under the commodity approach, an arti-
ficial weight 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 introduce into
the index a price quotation for the new variety. In a currently-weighted price
index, an artificial price for the base year would have to be estimated. If a base-
weighted price index such as the Industry Selling Price Index is being used, it be-
comes necessary to calculate an artificial weight.

Changes in Componments - 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 considerable discontinuity at the individual commodity level and an ex-
tensive reliance on artificial weights, the total effect of which might be somewhat
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, conventional methodology in the construction of price indexes
permits either of two extreme positions or some intermediate compromise. At one ex-
treme, price quotations of the consecutive varieties may be regarded as directly
comparable so that the difference between the two is embodied into the index as

pure price increase. Alternatively, the contiguous price quotations may be treated
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as directly proportional to the qualities of the varieties concerned so that the
price index registeré no increase on this account. 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 volume 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 inter-
mediate position between these two extremes with regard to the treatment of quality
change. The convention mosé‘extensively used relies on the quantity of direct labour
and materials embodied in each of the two material varieties to be compared as in-
dicators of their relative quality, the precise measure of which is determined by
cost comparisons of common and noncommon components.(22)

'Forkany given industry, it will usually be the case that the appropriate
Industry Selling Pricé Index reflects to a greater or lesser extent an adjustment
for this kind of quality change, whereas the available data from the Census of Manu-
factures will not permit the kind of adjusfment péeviously suggested for the
commodify 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 stand-
poiﬁt'of réal~product Ey ihdustry of origin, however, the impact of quality change
must be assessed in terms of the net index. If, 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
increase, thus, in effect, quantifying the quality change in the wrong industry or
duplicating it. Correct allocation would require the use of a corresponding 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

(22) Dominion Bureau of Statistics, Industry Selling Price Indexes, 1956-59, DBS
Catalogue No. 62-515, page 86.
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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 externally measurable physical characteristics
which differentiate classes or varieties of related 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 consumer's
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 television set was altered in appearance only in order to
appeal to consumers. The television might incorporate a number of styling changes
such as alterations to the shape and colour of the cabinet which bear no relatiom to
the usefulness of the television and which do not change production costs.

Ihe Reporting Pexiod

Mention has already been made of the importance of properly matched com-
ponents in indexes of output per unit of labour input. The availability of a common
source for the basic data utilized in these reports undoubtedly minimizes this prob-
lem, 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, 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 productivity measurement call for

an adjustment of one set of data to the other in all cases where such mismatching has
occurred. Practical consideratioms apart, it would be a matter cf indifference which
way the adjustment was made, but since the employment figures are reported (production
and related workers) by momth in the Census 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 will be made where the problem appears to be of

minor significance.
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PART V
INDUSTRY TECHNICAL NOTES

Introduction

In this part of the report, some salient characteristics of the various
measures of output and input underlying the productivity indexes for the Synthetic
Textile Mills industry and its component branches 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 comsiderable 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 in-
dustry may be such that it is difficult to construct a volume measure of output in
accordance with the concept described im Part IV,(1) when for instance, custom-made
products with a long period of production are involved. Even in the more normal
case of the mass production industries, such factors as the introduction of new
varieties or completely new products and changes in the relative importance of
existing varieties and products po¢s surious conceptual problems which may be further
aggravated by purely reporting and sditing difficulties which will vary from industry
to industry.

Qutput

As may be seen from the Tables and Charts of Part III, it was possible to
calculate both gross and net measures for the real output of the Synthetic Textile
Mills industry and its component branches between 1947 and 1961.

Coverage - Since these measures were wholly calculated by the commodity approach, an

(1) See Part IV, General Technical Notes, pages 73-76.
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important dimension of their reliability lies in the magnitude of the '"coverage
ratios" underlying the indexes of gross output and materials exclusive of
containers(2). 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
has been set at 50%.(3) From this point of view, the data of Table Va below, re-
lating to the Synthetic Textile Mills industry as a whole, seem acceptable.
757_522_;art 1V, footnote 2, page 74 and Appendix A.

(3) Revised Index of Industrial Production, op. cit., page 20.

TABLE Va. Coverage Ratios for Indexes of Real Gross Output
and Materials Used (excluding containers),
Synthetic Textile Mills, Old Basis,
Canada, 1947-61

Coverage ratios

Year
Gross output Materjals used
per cent
1947 v iiiinnnn. 84.11 68.49
LOG8] uolehensnene o avs vemagare 87.47 80.10
1949 .. ...iivniinnn. 86 .47 78.71
1950 coeeevaneennen 3 89.98 79.77
)L)5T) | 5000000 87.96 81.08
1852 crEprErers - - 5 ¢ 9 92.63 83.05
1958| sErrrErrer - o :EGE 84.13 81.08
1954 ...... 50 006 Al O 86.61 77.63
1955 ciiiiiecnnanonn 83.49 78.90
1956 . ievennannncens 82.55 77 .44
1957 ..... OB G CINBs i 82.00 79.09
NGB8 . cxensrenemrotenei o o o oms 86.71 74.81
BY59 ai.crerenetatonsiene 500T 85.92 78.85
1960 cvvvieevennnnns 86.11 73.95

L6 . cepepepspsioveras « o o o 75.28 69.64
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In an industry such as Synthetic Textile Mills, characterized by a con-
tinual tendency towards the displacement of old products by new, increasing remote-
ness 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 donme quite extensively with the result that coverage was well
maintained throughout the entire period. The relatively low coverage ratio for both
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 individual
worksheets indicates that, for both gross output and materials, overall coverage was
certainly higher in the fibre producing than in the fibre processing branch.
Ixeatment of New Products - Normally, when new products or materials appear in the
commodity detail of the Census of Manufactures subsequently 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 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.

On the product side, such estimates were made in the case of terylene
singles yarn, woven terylene fabrics, nylon tire yarm, orlon yarm, 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
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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 no
less important. Artificial weights were calculated for adipic acid and hexamethylene
diamide, the basic chemicals involved in the production of nylon, dimethylteryphtha-
late 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 con-
tinuous filament fibreglass 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
which exists quite independently of whether they were produced in 1949 or not, and
which 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 out-
put and decreasing unit value. The high initial unit cost can be partially explained
in terms of cost considerations such as high overhead due to under utilization of
capacity and the fast write-off of research expenditures, and partially in terms of
market considerations. Eventually, the time comes when both the output and unit
value series begin to level off, their subsequent movements being determined by more
normal considerations.

The relevance of these considerations 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 represent an early stage
of the growth sequence, its abnormally high level will build into the index con-
cerned a potential upward bias, the actual extent of which then depends on the rate
of increase of the quantities concermed in subsequent years. The avoidance of such
bias thus depends on the development of a weighting pattern based on a relatively
uniform degree of maturity among all products, both old and new. For the calculation

of real output measures on the new basis, where the weight is 1961, the problem
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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 analyzed 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 by 43.17% while ship-
ments were continually increasing at a rapid rate. During the same period, the un-
weighted average of the three published U.S. wholesale price relatives for nylon
yarn(4) decreased by 18.7%. It was assumed that the development of nylon in the U.S.
had, 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 corroboratiom, 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 showm in Table Vb below which
compares, over the period 1947 to 1959, indexes of real gross output for the Syn-
thetic Textile Mills industry based on adjusted and unadjusted 1949 unit values
respectively.

It will be noted that the two indexes were reasonably close in level 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.

(4) United States Department of Labor, Bureau of Labor Statistics, Wholesale Prices
and Price Indexes.
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TABLE Vb. Indexes of Real Gross Output Using Adjusted and Unadjusted
1949 Unit Value Weights, Synthetic Textile Mills, Canada,
01d Basis, 1947-59
(1949 = 100.0)

Index of real gross output

Year

Adjusted 1949 unit Unadjusted 1949 unit

A4 a a
19657 Al pbivapene srore e 75.3 A2
VAL 87.6 88.6
1949 Gragersrs = oo o1 100.0 100.0
1950, : .eprEer 1. - 116.4 119.3
195y bs Semmrrereresd ovs 129.1 1630l
LB FmeNage, vy v 12018 124.4
OSBE | oo o ox s siem o 126 .4 132.0
1ODE houolrarer evefenons™s hESE 119.2
1165 146.9 155.4
1956 . oremageFagapeponyeze 151.4 163.2
314 /80 00 00000000 L:5% L ) b74E) )
1958 . .rrrene Y 162.1 183.5
15959= . w5 o3 N TER 159542 226.2

Ireatment of Fuel Cogts - The fuel composite, as reported on the Census of Manu-

factures schedules, is generally composed of coal, petroleum, wood, and gas products.
The coal products group is made up of bituminous, sub-bituminous, lignite, and
anthracite coal in addition to coke. Petroleum products include fuel oil and gasoline,
while the gas aggregate represents the total of manufactured and natural gas.

For the years 1949 to 1952 inclusive and 1954-55, in the Census of Manufactures
reporting requirements, there were no provisions for a 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'.(5)

The deflation of fuel was done using a composite price index made up from the
wholesale price index numbers for coal and petroleum products. Because the wholesale
price indexes are basé-weighted and due to the fact that the trend has been away from

(5) See Part IV, General Technical Notes, page 80.
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coal to fuel oil, the respective indexes were weighted by the current distribution
of expenditures on the two categories of products. For those years where the break-
down was not available, the weights were interpolated. For this purpose, the
petroleum products group includes fuel oil, wood and gas while coal is the same as
previously described above.

The deflation could have been done using a finer breakdown of the different
categories of products, however, tests proved that this would not have given too
significantly different results.

Output in the Component Branches - The procedures involved in the calculation of
real gross and net ocutput indexes for the fibre producing and fibre processing
branches of the Synthetic Textile Mills industry may be described here.

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 establishments - the fibre producers, the fibre pro-
cessors 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 establish-
ments, it was possible to assemble constant dollar totals of gross and met output by
establishment according to the procedure i{llustrated in Appendix A. In the case of
the two integrated establishments, however, it was necessary to split both the output
and intermediate inputs between fibre producing and fibre processing activities
respectively.

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 processing of the basic yarns and fibres
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produced for own use and purchased from others, was reported in full in the Census
schedules and valued in constant dollars in the conventional manmer.

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. 1In the case of the fibre processing branch
of the industry, the constant dollar value of gross output was arrived at by sub-
tracting from the total for the industry as a whole, the constant dollar output of
the fibre producing establishments (excluding integrated establishments), the con-
stant 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 valuation 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 neces-
sary to split between the two branches the reported material usage of the integrated
establishments as well as the containers, fuel and electricity. 1In 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 eliminat-
ing 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 industry total the aggregate

for fibre producers only.
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Employment - The indexes of employment of production and related workers and persons
employed in the Synthetic Textile Mills industry from 1947 to 1961, shown in Part III
of this report, originate in the Census of Manufactures and ought thus to be fully
consistent with the oufput data from the same source, except to the extent that the
latter may som;times be reported for periods other than thé calendsar year.(6) Sinca
this particular inéonsistency can be adjusted {thecessary, Census employment data
must, in the light of the importance attached to the proper matching of components in
productivity measurement, be regarded as preferable to other sources. Notwithstand-
ing this consideration, however, it is necessary to be aware of any intrinsic 1limi-
tations in the data. For instance, the reporting procedures which underlie the
Census employment data(7) give rise to the possibility that the latter are not
necessarily as reliable as the output or payroll data which are based on detailed
accounting records. For this reason, it has seemed desirable.to attempt some in-
dependent verification of the Census employment data by means of the corresponding
data from the Monthly Employment Survey and, in Table Vc below, published data from
the two sources for the years 1947 to 1959 are compared.

It is immediately apparent that the alternative estimates for production
and related workers are much closer than those for administrative and office em-
ployees. In this form, however, the data from Census and Employment Survey sources
are not ;trictly comparable.for a number of reasons.(8)

- After a detailed reconciliation at the establishment level involving ad-
justments for each of the differencas noted in Part IV, a comparison was made of the
employment estimates from the two sources for the period 1956 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 94.77 to
]ES—EEE—gart 1V, General Technical Notes, page 101.

(7) See Part IV, General Technical Notes, pages 81-83.
(8) See Part 1V, General Technical Notes, page 87.



TABLE Vc. Comparison of Published Figures of Employment,

Census of Manufactures and Employment Survey,
Syrthetic Textile Mills, Canada, 1947-59

ns;;::gef Monthly Employment Average Monthly Employment
administraii " average survey number of average survey
Year and offic: of salaried as % of production of wage- as % of
o —— employees, census of workers, earners, census of
gp oz Ms, E.S.(1) manufactures C. of M. E.S. manufactures
No. No. per cent No No. per cent
1947 ... ciivvnnen ol o TR ol o TRo 0 00 0 G I 1,627 1,713 105.3 13,101 13,046 99.6
1948 ... i oLt dopoTe ¥r . Fx 1,963 1,715 87.4 14,134 14,417 102.2
Y S e 60 e 0k & D00 Gae 00a s HoE S coaes 2,650 2,199 83.0 14,178 14,497 102.2
1 0LCY o) [P  CIRIRSE. RS , (e 3,333 2,861 85.8 14,622 14,149 96.8
210)5) L EemeERTanese P [ PSR o PO b . 3,278 3,445 105.1 14,719 14,349 97.5
BISY coveworarems « = - ReRSReREReEeRuRezen: PRp— o 3,388 3,490 103.0 12,335 11,813 95.8
58] e tacad. & ¥ . @ - PP . TG 3,286 3,117 94.9 12,437 12,238 98.4
L G S 0 a0 00 D (Bl 00 0B 0 6 ST 3,478 3,396 97.6 10,184 10,342 101.6
IS SK P 0 0 0 00 0000000000038 00H 3,846 3,400 88.4 11,562 11,126 96.2
OIS 6k itiianeness -won s PR TR R L L X 3,976 3,208 80.7 11,718 11,102 94.7
1957 ...... e - o R R T A Yo 4,026 3,068 76.2 11,225 11,198 99.8
Y58y . . FEr TRt le PNkl e lenei] - 3,726 3,321 89.1 10,710 10,024 93.6
19591 .N. . .55 . (o P L R N L 3,967 3,432 86.5 11,037 10,453 94.7

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

Sources: Dominion Bureau of Statistics - Annual Review of Employment and Payrolls, DBS Catalogue No. 72-201.

Annual Review of Man-hours and Hourly Earnings, DBS Catalogue No. 72-202.
Annual Census of Manufactures, Synthetic Textiles, DBS Catalogue No. 34-208.
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95.3% for 1959. Those for administrative and office employees increased from 80.7%
and 86.57 to 89.9% and 95.87% for 1956 and 1959 respectively.

On the basis of this test, then, the Census employment estimates appear to
be substantially corroborated by the Employment Survey data for the limited period
in question. Scarcity of resources made it impossible to extend the test beyond 1956.
Man-hours - The index of man-hours paid of production and related workers in the
Synthetic Textile Mills industry from 1956 to 1961 was derived directly from the re-
ported data of the Census of Manufactures. Since the latter source also provides
annual earnings and employment data for the same employees, the reported man-hours
could be conveniently verified by the pay deflation and employment inflation methods
previously described.(9) The two estimated series were compared with the reported
man-hour series for the period 1956-61 and, as a result, pay deflation was favoured
as a means of estimating the man-hours paid of production and related workers for
the years prior to 1956.

In order to provide additional support for the chosen method, man-hours
paid for the years 1947 to 1956 were also estimated by the employment inflation
method and the results compared with the pay deflation estimates. The two series
did not differ significantly; as a matter of fact, they never diverged by more than
T

In the case of administrative and office employees, it was necessary to
estimate man-hours paid over the entire period from 1947 to 1961 and both methods
were again used. However, 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 deflation, particularly in the earlier
part of the period. Actually, the employment inflation to pay deflation ratio for
man-hours paid were 80.5% and 88.47 in 1947 and 1961 respectively.

The possible causes of the discrepancies are more or less the same as in

(9) See Part IV, General Technical Notes, page 87.
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the case of production and related workers. However, a reconciliation between the
two sources would have been ;Lch more difficult.

Nevertheless, the problem should be looked at in perspective. The dis-
parity between the two alternative estimates of administrative and office man-hours
is not of alarming diﬁensions, except perhaps in the first few years. Furthermore,
when these data are combined with those of production and related workers, the

relative importance of these two categories is such that the disparity of the former

has a much smaller impact at the total level.
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APPENDIX A

Synthetic Textile Mills Industry
Sample Worksheet Procedure for Indexes of Real Net Output

1949
1949 unit value 1950 1951
(241) = Po(q)
Part A (Gross output index):
1. Qg - Reported production of woven fabrics, continucus
f1llament TAYON o.c..civscroscscatscecceasnsnsesss 000 yd, 72,369 74,706 71,491
2. l’1 Q1 - Reported current value ......... B00080000086000 B 50,277 0.69473 49,674 47,832
3, Py Qq - 1949 unit value x reported quantity ........... " 50,277 51,900 49,667
1. Q¢ - Reported production of woven fabrics, all spun
LAY.0N)] Slofslsrelstalotokoloioioio o leknroioie 000060000 00E000r D00 000k eI ST:[S 17,406 20,993 19,544
2. P{ Qf - Reported current value ......cccceersesvcecssss $'000 12,719 0.73073 17,882 16,382
3. Pg Qg - 1949 unit value x reported quantity ......cce0. i 12,719 15,340 14,281
1.)
2.) Other specified products(2)
359
(a) TPy Q¢ (specified products)( ¥ line 2)(2) ........... $'000 107,325 132,736 149,036
(b) I Py Qq (census value of all products) .....ecescese.. " 124,125 147,515 169,444
(c) Coverage ratioc 100 [(n)+(b) PP R ——— 86,47 89.98 87.96
(d) ZPO Q1 (specified products)( Z line 3)(2) ........... $'000 107,319 129,938 140,987
(&) TP, Qg (all products) 100 [(d)+(c)] ....... 500000000 e 124,111 144,408 160,285
(£) Index : 1949 = 100, 100 [(€)¥ $ Py Qg +v--- cereessens B 100.0 116.4 129.1
Part B (Materials index exclusive of containers):
1. q; - Reported use of acetate rayon yarn, singles ..... '000 1b. 5,639 5,527 5,884
2. py q4 - Reported current value ........cccsrecencnconss $7000 5,517 0.97836 5,231 5,898
3. po 91 - 1949 unit value x reported quantity .....o.c000 " 5,517 5,407 5,757
1. q{ - Reported use of rayon staple fibre ............... ‘000 1b. 8,960 12,940 14,424
2 Py4; - Reported current VBlUE ...eiriveniiencnansriasces $'000 3,230 0.36049 4,758 6,165
5 Py - 1949 unit value x reported quantity ...c.eceeees " 3,230 4,665 5,200
1.)
2.) Other specified products(2)
3.)
(a) ¥py qq (specified materials)( > line 2)(2) .......00. $'000 35,046 43,441 52,547
(b) SPy 94 (census value of all materials excluding
CONLAINGIB) .icvvveorcansevrronasconrsasnnrns O 44,523 54,460 64,811
(c) Coverage ratio 100 [(a)+(b)] ...c.oiccvverncnrsceresee % 78.71 79.77 81,08
(d) ¥ Po 94 (specified materials) ( ¥ line 3)(2) ........ $'000 34,508 41,198 43,170
(¢) > po 91 (all materials) 100 [()+()] +vvvrvvurnecas " 43,842 51,646 53,244
(£) Index : 1949 = 100, 100 [(e#5 po Qo] +-evverererencae % 100.0 117.8 121.4
Part C (Containers):
1949 value of containers projected on resl gross output
I3 0800080000 000000 0 L0000 00O MEIREE & 3 Me s Sna s S s (1007)0) 694 808 896
Part D (Electricity purchased):
1. q4 - Reported quantity purchased .......ccc00000000.... '000 kwh, 179,056 213,757 201,304
2. py q4 - Reported value of purchased electricity ....... $'000 1,161 006484 1,254 1,299
3. po 91 - 1949 unit value x reported quantity ........... " 1,161 1,386 1,308
Part E (Purchased fuel used):
(a) P; 41 - Reported total census value .......covvcceeee. $'000 2,168 2,512 2,73)
(b) Currently-weighted price index (special computation) % 100.0 104.6 106.4
(e) pg y, 100 [(-)-!-(b) oie elororaf ) < oxoletetlole 1o kR ole. cTofeloLe Y e Lo Lol 312000, 2,168 2,402 2,569
Part F (Net output index):
(1) Z Py Qq Products [(e) of Part A) ..eevueecerrrenan.. $'000 124,111 144,408 160,285
(11) ¥ py qf Materials [(e) of Part B] c...vvivevnnenenn 43,842 51,646 53,244
(111) po Q1 tainers (PArt C) ....cccevsevcosrenccsnnsee 694 808 896
(1v) po qg Electricity [(3) oF Part DJ c..oceeenncennaees " 1,161 1,386 1,308
(DNRe [y TEEL ([ GENERLINEN vo.o . . - oicicisivision elifaio/s oo oloiefos 2,168 2,402 2,569
(vi) Net output in 1949 dollars, (1) - [(1D+(411)+(dv)
o BB et OB o e R, 1 R o PO, 76,246 88,166 102,271
(vil) Net output {ndex: 1949 = 100 ...coeccv0vvevcnvnancee % 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 Py Qﬂ.Qt. The extent to which this has occurred is reflected in the differences between (a) snd (d) of Parts A and
B above.

@) Includes sll those other reported products (or materials)
be usable.

for which both quantity and value were sufficiently consistent to
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