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ABSTRACT

This thesis is concerned\primarily with the analysis of changes
in the structure of the Canadian economy between 1961 and 1966. As a
[

by-product ofqthe major endeavour, it also examines the notion of
'linkages' which have been utilized to identify key inﬁustries in the
economy. Further, the empirical content of the concept of baiance/
imbalance in groﬁth theory has been applied to dete;mine sectorél‘
balanpe/imbalaﬁce in‘the economy during the 1960.s.

input—butput tables of the Canaéian economy for l§él and 1966

provide the framework of analysis for this study. These "tables are

&

based on an input-output model of the Canadian economy published by
Statistics Canada. A

Findings of the analysis show that changes in gross productibn
and .intermediate outputs arise‘not only from changes in the billtgf’_a‘ =
final démand, but are also due to changes ifr the goéfficients of pro=

duction. Analysis of the inverse matrices indicates intermediate out-
put requérements ber unit o% outpgt have declined frém 1961 to i966
on aver;ge. Analysis ofethg magnitddevdf change in direct coéffi—
cients between 1961 and 1966, aé thegiédustry level, reveals }hat
sm;ilAc%anges’occurred ;n 60’out‘6f the 75 indust}:ries.examined.ﬁTl'\e:r

most pronounced changes occurred in metal mines, pipeline transport,

S

radio and T.V.; and in two utilities, gas and water. Using weighted x
. z . N . N . .
indices to measure the direction of change at the industry level, it

3 i 3 ’ . - Q'- i
is found that on the average, imput ratios increase by 0.4 per cent.

£l i -

<
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" Results of- the anélyéis;of key industries show that the humber

’of key industries identified‘was larger‘in 1966 than in 1961. iey
industries idéptified on ﬁhe basis of fechnplogical Considerafion§
were differentafrom tHosé identified on;the'basis of final demand

considerations.

The analysis of sectoral balance/imbalance in the Canadian

¢

ecoﬁomy during therl960's indiéates that 10 out of a total of_72
industries examined deviated from the overall rate of growth by more
than 10 percentage points. _InéIuded among these were: 7miséellaneoué
transport equipment with the highest deviation of 72.9 perc?ntage -
points followed by truck bedies and traileré with a deviation of

35.2 percentage points. Analysis of the linkage-balanced grdwth

A

proportions“reveals that 22 (ou;}of 72) industries deviated from
linkage-balance by more than‘lQ‘percentage points. Two industries
showed very largé positive deviations. Tﬁesevwere:r miscellaneﬁﬁg
transport equipmert with a déviation of 61.3 pergéntage points,

followed by truck bodies and trailers with a deviation of 22.7\

percentage points. : . \\\\\

- {(iv) N\
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The,impﬁrﬁani\role of intermediate inputs inm thé pronQtibnv<

/—“ ’}, v » - E ‘ ) . . et T )
process does not seem to have been reflected in a commensurate~weight‘>,

of economic analysis. In fact,.a recent volume on production .functions -

edited by Brown €1967) -- impressive both for its size and for the dis-
tinction of its contributors -- does not- contain a single yeference to
the treatment of intefmediate inputs. . The ‘general. practice.is to,

)

. : ’ 3 Y .
concentrate upon labour and capital to the‘gxclusion of intermediate

inputs for which, after all, information is harder to find, more frag-

méntary; and more difficult,to'brpbess.gJHdwever, many practicél_problems'

of business and govermmént require an understanding of how, and at what

- BN

raﬁé,'theduse of materials andiservice~ihputé is changing. Ihdeed: it
is difficult to comceive of studying some céntral aspects of technical ‘

%

change withouttinfroduding~épeci§}£ ingéfmediate inputs’

’Input—outﬁut tables prOVidelé detailed accounting of the amounts

L . . o | -
of goods-and services that .individual industries buy from and sell to each-

£ ~° INTRODUCTION IR -

other,’' and therefoge_constitﬁte a useful medium for the analysis of inter~ .

p
Fiy

industry relationships. The structure of prdduction of an economy, in an

’

‘inbut—ohtput framework, is represented by input-output (I-0) coefficients.
"Given the I-0 type prodgétiod relationships over time, changes, in the

underlying .structdire can be analyzed. Since the pioneering work of
N N n :

' .

" Leontief (1953) a number of studies anaiyzing structural change in‘'an I-0

D Notable among these is ‘an exhaustive study by'

framework have appeared.

a

\

1) These studies are reviewed in chapter 2 of this study.



the analysis of changing economic structure. o,

H

;e . - e . ) N
Carter (1970), who has analyzed changes in the struc¢ture of the U.S.

/

1

- . ~ . P
economy in a Leontief I-0 framework. The princ@pal novelty of Carter's

(1970) .study lies in its explicit concern with intermediate inputs in

~

s
%

TO¥%

The analysis‘bf structural change in the Canadian economy &
‘presénted in this study relies in part om the analytical framework
suggesteé by Carter (1970%. Unlike her anmalysis, 0ur$-is based on a
rectangular I-0 framework. It is, as far as the author-is aware, the

-

first study of this kind to examine structural chaﬁge ingt“” Canadian
ecbnomy; This study is intended to be primarily empirgéa}';£ gature,

and no distinction is made between structural chapge and t;chnological
change.JhA considerable literature dealing with this distinctién at a

highly théoretical level exists, and econbmic practitioners like Manne

and Markovitz (1963) and Carter (1970) discuss various phases of the
relation between technology a;d economic production functiomns. ‘In .
opting for the neutral and unambiguous term of "structural change“ we %
are following convention in empirical work and seek to study changes
in parameters of a particular form of prgduction fﬁnction, the I-0

type 1)

The principal objective of the study is to analyze changes in

the structure of the Canadian economy using input-output tables for the

-

1) See Solow (1957) on this point.

A,
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years 1961 and 1966. Two broad aspects of structural change which are

R

examined directly are: (a) changes in the gross production values
arising both out 6£ changes in the bill of final demand and from changes
in *the,toefficients of production; and (b) changes in the intermediate -
oﬁtput levels required to satisfy a given bill of final demand. Howé%er,
these direct measures whié:Aidentify,éources of structural change tend

to rely‘on the inverse matrices of the input coefficients employed. Conse--
quently, structural change ‘is measured through an analysis of the inverse
matriggsvthemselves. Following Rasmussen (1957), we utilize ''summary

measures' of structural change.

Even though the main objective is an analysis of structural
cﬁange, ig‘is demonstrated that the input-output framework proves useful
in two ad%itional dimensions. Firét, the analysis of strucfural change
based on invérse matrices allows the possibility of exploring the notions
of 'linkages' and 'key industries'. Accordipgly, measures analogous to
Hirschman's (1938) "backward' and 'forward' linkages are developed and
used to determinée key industries in the Canadian economy. Since. another
manner in which key industries have been determined ié by the utilization

>

ofzyinal demand, the results of these identification procedures are

contrasted.

Secondly, the latter analysis in tu&édsuggests a useful
approach to a quantitative description‘of an economy over time. Swamy:
(1967), and Yotopoulos and Lau (1970) defined op%rationally the concept
of sectoral i;balance in terms of the dispersion of sectoral growth

rates from the overall rate of growth of an economy. Yotopoulos and

Nugent (1973) modified this measure of sectoral imbalance by.incorporating



. —4—

’

into it linkage effects of the I-0 type. Their modification considers®’
a maximum.&égree of imbalance that reflects also the sectoral linkager
index: a sector grows differentially from other sectors precisely due
to existing differences in linkage indices. Previous studigs have
“investigated cross—sectional differences in sectoral growth rate
imbalances among a number of countries over time. We rely on some

of the formuylations employed in these studies to investigate imbalance
in one coUngry, Canada, during the period of 1960's. . Industries which

-

are strong contributors to imbalance are distinguished.

In chapters 2 to 5 the analysis of étructural change is
presented. A brief review of some of the‘eérlier studieé that deal with
the analysis of structural change in an I-0 framework- is presented in
chapter 2, Chapter 3 deals‘first with the theoretical aspects of the
I-0 model that underly.the construction of rectangular I-0 tables for
the Canadian economy. Various indices are then formulated for the ,
measurement of structural change in the economy. In chaptér 4, empirical
findings based on these indices are presented and discussed. Formulation
of the indices of change in chapter 3, and discussion of findings based

v

thereon in chapter 4, necessitate an examination of the changes in direct

coefficients of production themselves as precursors of'change. Chapter 5
therefore presents an analysis of changes in the coefficients of the
technology matrix between 1961 and 1966. Chapter 6 deals with structural
~ . .
linkages and identifies key industries in the Canadian economy frbm the

viewpoint of technology and final demand. In chapter 7 we first discuss

briefly some empirical studies dealing with the concept of balance/im-
/ -
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[ J
*

-balance ; secondly, these concepts are utilized to describe
quantitatively.the growth pattern of the Canadian economy during

the 1960's. Chapter 8 is a concluding chapter in which some impli-

cations of theﬁ@ajor findings of the study are discﬁssed.

-
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CHAPTER 2

A BRIEF REVIEW OF SOME EARLIER STUDIES
OF STRUCTURAL CHANGE USING THE INPUT-OUTPUT APPROACH

While economics of technological/structural change has only

~ recently become fashionable, there is already a growing body of }iterature
that clearly distinguishes itself from other specializations in ecoﬁomics
_(see Lave (1966) for a thirteen fage bibliography on the subject): Input-
output analysis has, over the years, found an important application in

the study of structural change. The structure of production, im an input-
output framework, i; represented by input-output coefficients. And,
although the technicaligharacteristics of the particular system may vary,
these coefficients arekgenerally termed\"technical coefficients" of
productEon. Given i§p§£;output type production relationships over two

or more points in timé one can discern changes in the underlying structure.
i Economic systems with identical sets of input coefficients can

be said to be structurally identical. Strgctural change, therefore, is

a change in the structural matrix of the system (Leontief, 1953). According

.

to this terminology an increase or decrease in the output of’gny industry
can be caused by: (a) a change in the given bill of final demand; (b) a

change in the production structure of the system; or (c) by a combination

- N
b -
D

of both.

The procedures adopted to measure structural’changejin this
study find their precedence in the earlier workg of Leéntief (1953); Carter
(1967, 1970); Vaccara (1970) and Staglin and Wessels (1972). A brief
review of the relevant aspects of these studies is presented below. In

general, these studies examine two specific questions: Q¢7 how has the



g
structure of production (depicted in input-output tables) of an economy
actually changed between two or more points in time, and (ii) how did
a'this change affect the outputs of separate industries. An enquiry into
the causes of structural change in itself is omitted. This could only be

studied in a more comprehensive theoretical framework.

The earligé%papplicatibn of the input-output technique to the

7

analysis of structural change is attributable to Leontief (1953). He

analyzed the structure of the American economy for the decades of 1919-29

and 1929-39. Changes in &iregf technical coefficients were first explained
as the difference between originial and final magnitudes - in a base year

- °
1 .
) He demonstrated that a negative

and a subsequent year, respectively.
¢

change - i.e., a reduction in the input requirements per unit of output,
can be loosely described as an increase in producﬁivity. Sirce the

- distributions computed were nearly normal he used their means as a
statistical measure of the magnitude of overall change. He found that
from 1919-29 the input coefficients in all industries were on @Veragé

reduced by 14 per cent; Vhereas in the following decade of 1%;9-39 the

/

1) Leontief has used the following forz?zétion: if aiggand aik are the two
magnitudes of a particular input cofficient, then the index of the
relative change Ei is given by 2(&.k - alp) / (aj + aik). For the
computed distribution of relative cﬁange in technical coefficients,
these indices of change, &;y, are entered with the weights: (xj, + x{,)/2.
ajk and aik are technical coefficients that show, for botn_base year
and current .year respectively, the amount of each particulaXx input ab-
sorbed by that industry per’ﬁg}t of its output. xjp and are the
corresponding amounts of products of industry i absorbed by industry k
i=1,...,m; k=1,...,m).

rd
,
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reduction registeredramodnted to'only ll‘pervcent. Thus it was concluded3~g‘

that the rate of technlcal progress was slbwer in the perlod of the great

o

"depression than during the<pf%oeding yeaps ofrthe greap boomi Although

@ 5, < x
* » 4 - v

the input ratios in most cases,showed.a’consistegtfdeoline;;for almQSt
o . PN PR S
every individual industry some ratios were increasing while othens~ ..
~ r'd o~ .

‘declined. This phenomenon relates directly to the question dfafac£0rv, .

ci s , . - S 1) . : R
substitution vis-a-vis technical change. -Without 'emphasis, and:dn a.-
s R . - v T - g #
s s . : T -

very cautious manner, Leontief concludes that & reductjion in- any one or:

2

more ‘coefficients, with the rest of the structural matrix temaiping the .

: samet will almays result in a mofe'efficient utilizaeion of resoorees‘v ;"“ 5
(leontief, l955,,p.32)L This allows the prodooglon system to prddoee
any given blllmof goods with smaller ‘total outputs (and since ghe bill - kL&' |
of goods is fixed, w1th smaller total 1nputs also) of all commodltles and b
services;‘ R 'zb ';é d;f - ;%2&1 o uj' . o ) =

P . ﬁ‘; ) L . ne CIEN
* I , . . o, s
The phenomenon.of observed increase im input ratios deserves
special mention. In most cases, the increase in the technical coefficients
;‘ -( Py N ! > " i . - . N §
of certain kinds of inputs.is associated with a reduction of the input

ratios of some other commodities or services abSorbed>by tHe same industry.

The adoption of a new method of production involves a simultanéous change

2
¥

in all input ratios 'and the reduction of some could not be realized without

El Vo

. . ‘ : £ , : .
corresponding increases in others. In short,.a whole new column of %

1) This problem has been thoroughly and definitlvely explored by the
» traditional theory of ptoduction linear programming with alternat1ve
factor comblnatlons reformulates the same problem as well.

no

Lol



‘coefficients - representing (within the stfuctural&matrix of the whole

economy) the techniecal characteristics of the particular industry - is

H

‘being substituted for the old one. Other columns might or‘might not be

changed at the same time.

Leontief, having thus defined structural change, performed a
; ‘

series of computations to measure the effects of st;:E?E?HI/Ehange. The

underlying assumption -is that individual industries are structuréliy
independent of each other in the sense that the technical possibility of ;
. ' : o b
substituting a new set of coefficients in any one column of a given

»

H
structural matrix is in no way conditioned by the changes wPiéh might
o -

take place in any other column of the same matrix. The computations,
' ) : /

aescribing the changes in total outputs required to produce some fixed

bill dﬁafinal demand, show the separate and comhined effects of structural

change‘thét actually took plaée in the productive sectors of the American
econom;tag%ing the period in question. Leontief showed thatithe 1939 bill of
final demand, if produced on the basis of 1929 techniques, would have
,rgquired 1287 billion man-hours more than were acfually absorbed. Leontief's
major contribution is to‘show that, in an I-0 framework,xthe total change
within an open system can be factored out in two parts: one due to its

' structural variations and the other necessarily assigned to the change in

4

the bill of goods itself.

~ Carter (1967), along the line of Leontief's (1953) work, studied
changes in the structure of the American economy for the period 1947-58

-@ .f *
and 1962. Applying the 1947 and 1958 technologies to the fixed bill of goods

of 1962, the overall changes in direct and indirect requirements to

-

R E
]

™ .
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producé this bill of goods were determined. Changes in the output levels

1)

of 73 industrieé?were analyzed. Althougﬁ‘the approach used in this

study is similar to that of Leontief (1953), an interesting featJre”of
Carter's analysis is the examination of changeg in the Rrodugtion structure
based on the ten-order disaggregépion of the final demand vector in terms
~-of end-product groups. She noticed marked differences iﬂ«tﬁe imggcts;of
technological change on the inputs required to pfodugg diffe?ént;types of
end products. The general conclusion of the study is that those segtors

o

which change most (i.e., those with greatest relative change) change in

2) '

the same direction. Relatively greater total ~change affects direct plus

indirect requirgﬁents for durable good;”deliveries to final demand, and
relatively less total change affects deliveries of food, textiles, service;
and construction. In fact there has been a net increase in total inpuﬁ
requirements (an ‘increase in the "indirectness' of production?\for all
sub—vec&ors of final demand,3) é#cept the éervices subfvector. However,

the increase in indirectnifs is smaller for drugs, soaps and paper, and

electrical machinery ﬁﬁén/it is for other kinds of products.

1) In her study neither the I-0 table nor the final demand for 1962 were
available. Actual eutputs are taken to represent the total direct plus
indirect requirements. The bill of goods for 1962 is an estimate.
Output levels for 1947 and 1958 have been estimated by multiplying the
estimated 1962 final demand vector with respective (I - A) inverse
matrices.

2) This is partly a matter of arithmetic - net change tends to be greatest
where all the change is in the same direction (Carter, 1967, p.214)

3) The sub-vectors of final demand are: food and tobacco; textiles and °
clothing; drugs; furniture; consumers' applianses; construc T TIOT=,
electrical producers' durables; transport equipmeént;-afid services \

excluding utilities. - \
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It is showd ﬁuftherrin fheranaLySis‘of structural change that
éhahging mdthodsAof productidn warrant a new division of labdur amorng o
industries.. As’dew[indusgéial spéqializagigs patterns become advadtagedhs,
they,gfadually:supbdfﬁhrthe old?onésfv Iﬁ this connection Carter (1967) -
‘discusses gdowtrddds that emerge from the analysis: (a) the rise in the
X A : .o - . 1)

.importance of , general inputs, and (b) ‘changing patterns of material use.
N . : . N ) - -

A

A,CompariSOn has-been made of fhe amounts of general~inputs,‘chemiCéls;

©
- »

materlals and metal~work1ng gnputq rethred to produce the 1962 blll of

3

final demand wlth 1947 l958‘and l962”techhologies.ﬂ Her findihgs are that

t

betwegn 1947 and'l958,~and again between 1958 and 1962, the ghfee‘kinds of -
general inputs (enefgy, p;inting and publishing; and services) and chemical -
) & N : o e ) N . ) & - .
fequiremgnts idcrease, while materials decrease in genetal impoftance and

the total voiume of metalfworkinguéctivitxvremains virtually constarnt. The
reasons for the increase in, general inputs are obvious: a firqjkeeps
records, communicates with othey firms and markets its products; and it

;- ; ) ‘:, . . /»' i .

buys the services of labour and capital, uses buildings and equipment tﬁét

must be maintained, heated’ and powered. Chemicals share’ features of both

&

general inputs and material inputs as they are bought directly by a great
majority'of~dndustries: The reason for the decline in the use of materials

@ - .. ' L . . ) ‘ ‘ |
"~ (ferrous and non-ferrous metals, stone and clay products, plastics and

rubber etc.) is the.marked tedency towards diversification. With one minor
: Y :

N (4

M 3
i

1) General 1nputs are those that include energy, printing and publishing,
“and services as being used by all sectors of the economy. Other
(specific) inputs are categorized as chemicals, materials (plasties and
synthetics) and metal—worklng 1nputs (electronic components, structural
metals etc.).

17
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exception (non-ferrous metals in eig%trical machinery) the percentage share

of the most important material is always smaller with 1958 than with 1947
technology>

Over ;Eé‘years a number of economists have held the view that in
several developed economies there exist certain essentially independent
‘productive complexes or blocks, each oriented toward the processing Qﬁ a

s eniaq D ' \ .y
particular material. The results of Carter's study run counter to. this
view. She has shown that‘the.@iversification of materials reduces the in-

£

dependence of individual blocks in the American I-O tables analyzed.

Carter also publishedign exhaustive study (1970) in which I-0

tables of the U.é. economy for the years 1939, 1947 and 1958 were aﬁalgzed.
Part I of the book deals with structural change in industrial specializa-
tiqn in terms of intermediaée input structure. The method of analysis and
the format of presentation of the results are similar to her 1967 study
described earlier. The summary measure; of structural change that have been

computed follow the same logic: what would be the amounts of individual

inputs required to deliver a fiﬁgd bill of final demand with the input-
N

1) * Simpson and Tsukui (1965), in an ihternational Egmparison of "I-0 tables,
have demonstrated that there are certain fundamental elements which may
be found in the productive structure of modern economic systems to be
purely technical in character. Although the economic systems of Japan
and the U.S. are operationally dissimilar they observed almost identical
patterns of industries. The most striking feature noticed was the
existence of separable blocks of production, such as blocks composed
of metal industries, energy industries, services industries, etc.
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output coefficients of successive yearsw ~° Many variants of this type

v

of measure are studied and discussed. Some gkneral conclusions, similar
to her earlier findings, are: over time, the economic system requires
less and less labour and capital to pwmoduce a fixed final demand, and
4 A .
-, 1 ) 72) ) . o
. * labour and.capital productiyity improve; and total intermediate outputs {fﬁ\”
= -quired to produce a fixed final demand remain fairly stable and in%rease

slightly over time - implying that somewhat gréater indirectness or

2).

specialization comes with technological change.

v
g

- Part II of Carter (1970) deals with structural change and economic

efficiency. The analysis of change is presented in terms of total primary.
factor requirements ~ labour, capital and replacemgﬁt coefficients have
Ve
\ P ;
been used. She finds that both labour and capital coefficients are falling
) T -~

in most sectors, with capifal falling genegally more slowly. No evidence

is found of improvement in labour productivity in propaertion to the changing ’

capital intensity, however. Within the same realm she distinhguishes

-

direct primary factor saving from V'adaptive change". The latter term

implies %?zhomies in primary factors arising from reshuffling iglermediate

A ¢

1) Each year's inverse matrix measures total requirements with that year's
input structure in all sectors, per unit delivery to final demand.
Multiplying the inverse coefficients along each row by a final demand
vector of glven level and‘comp081glg;/¥121ds estimates of total output
requirements to deliver that particular bill of final demand. Total
intermediate requirements from each sector are obtained by simply sub-
tracting the specified final demand vector from the estimated vector of
total output requirements. Thus it is possible to postulate any given
historical or hypothetical bill of final demand and study how interme-
diate requirements for any sector's output change with changing input-
output structure,.

2) This is in contrast to the ''golden age' proportional growth thesis
(Phelps, 1966). Carter finds decided changes in the relatlve importance
of individual intermediate sectors in the total. -
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input ‘requirements to take advantage of differential rates of improvement.--— =

v i

in other secfors.' Thé conclgséqn}is reached that ;daétive change Aepends
‘on the price mechanism. For purposes of d!%etmining the efficiéncy of

',fhe product%ve system she makesauée‘of the linear programming techniqgg}
and computes iﬁi optimal mix of new and old input strhctureé. ‘The,i94f
and‘l938 structures are treated as alternatives for each sector. It is 7

demonstrated that a’significa&t portion of structural change between 194/

and 1958 resgiped from the assimilation of new techpiques rather than

N

!

~

classical substitution. Within a wide range'of primary factor price varia-

R SN _

1 v . N .
tions, most 1958 industrial structures were supetior to those of 1947,

Using hybrid matrices - composed of 1947 structures . for some sectors and

N 1

1958 structures for others - she determines the extent to which the ad-

vantage of a new structure in one sector depends on the introduction of new

structures in others. Her findifng is that, by and large, each new struc-
‘ et - _/,‘ ‘;v_‘ o ,
ture is better than its older counterpart,.,even ignoring developments

elsewhere in the system. Adaptive change adds to its advantage but does

not change its direction. This generaliza she contends, is based on

the relative importance of direct labour saving in the strugtural change

of most sectors. .
N :

In summary, the major findings of her study are: the overall
proportion of intermediate to final production showed little change, but

systematic shifts did appear in the relative contribution. of individual

industries; most structural ¢hange was the result of assimilation of new

n-

B . ‘f( ’
techniques rather théﬁ classical substitutienj and, in general, direct

labour-saving was large relative to changes in capital and intermediate

o
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requirepents. This is the first:-study of the U:.S. economy in whﬁ

=~ & -

concrete developments in technology have been tied to the broader economic =~

- L

picture. -

/_/:’/’3/ - ' ¢ . 2

/ R ‘ o : e
s Changes over time in input-output coefficients for the United

2
[

States have also been studied by, Vaccara (197b). In this study various

LI -
e

~ s i .
>~ . : . . - ‘ .
measures of the degree and direction of coefficient change over time are

- -

applied. It folloWs the earlier approa&hes to measuring change in that it

compares the outputs required from each industry to prgégﬁe a fixed bill

pf final demands (ﬁhat of 1958) with 1947, 1958 and 1961 technologies.
Vaccara found that, on the average (and ignoring‘sigﬁs), there was a 16 per

cent  difference in the outputs required from each industry to produce the

T
-

1958 b{ll of gopds with the 1958 technology, as compared to the 1947 tech-
v " nology. Nptﬁithstanding this average impact, for a few industries, such as

ptastics and synthetic materials, and machine shop products, these differ-

o

ences in output requirements exceeded 75 per cent. On the other hand, for

many important industries, such as paper and petroleum products, the change™
1)

in oﬁfgut requirements was less than 5 per cent.
N .

It was shown to be a more meaningful to examine the impact on . .

~— .

- production of changes in I-0 coefficients over time by concentrating on

I

1) Since the procedure used involves the application of same set of final
demands to differ inverse matrices it is to be expected generally
that industries selling primarily to final consumers will “register
smaller percentage changes over time in total requirements - new
construction, for example, sells its output entirely and directly to
final demand - than industries that sell primarily to other producing
industries. :
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change in intermediate rather than in total outﬁht requirements. Vaccara,

in this study, found an average change between 1947 and 1958 in intermediate
_output‘requireéénts of almost 30 per cént in contrast to the overall change
of 16 per cent in total output réquiremégts. The change over the three-
year period 1958-?1 inl‘ée intepmediéte oﬁtput)requirei{to produce the 1958
"> 'bill of goods was considerably smaller (as might be expected) than over thg
eleven-year period'1947-58. 'During the latng*period, éhe average annual

o

rate of change in intermédiaté output requirements @{énoring signs) was

. W -
2.3 per cent. Over\the 1958-61 period,'the diffgrence in intermediate
output requirements for a fixed bill averaged‘%}7 per cent per year. In
general, this study found that there was a systgmatic relationéhip between

the direction of change in the industry intermediate output requireﬁents

for the two time periods examined. Of the thirty-six (out of the 64

P

~

industries examined) industries that shoﬁed positive increases in output,

requirements between 1947 and 1948, 26 ;howed positive increéses between
e

1958 and 1961; 22 of.the 35 industries with negative change between 1947

and 1958 also showed negative changes between 1958 and 1961. Moreover,

the méjority of the 23 cases with changes in the opposite direction in the

two periods occurred in industries where the changes in output requirements

were small in both time periods.

Although the analysis based on combined direct and indirect
effects of coefficient change (using inverse matrices) is valid for
summarizing the impact on a given industry's production of various changes

in input coefficients for all industries, it may pot be a true guide to

. € - - A
the degree or direction of change in the direct requirements for the

-

N
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1

output of the given industry. It is thus important to measure the

separate impact on an industry's output requirements of changes over time

2)

in tfe direct input coefficients. Vaccara conducted such an analysis,

el

and her comparison with the changes based?on inverse matrices reveals that
. . =
on the average, percentage changes in intermediate output requiremeﬁts\\

based on inverse and direct coefficients are quiteﬁfimilar. For the ‘period
Y

1947 to 1958, changes in intermediate output requirements for 58 industries
, ‘ I B
average 28 per cent based on the inverse and 26 per cent based on the

direct coefficierits. For the 1958 to 1961 period, the average change
was a little over 5 per cent. There was a gizeable difference, however,

between the two methods and' the measures d}ffered more for individual

e

industries. The average annual rate of change in intermediate output

requirements differed by one per cent for 20 of the 58 cases examined in

the 1947-58 period, and for 16 of the 58 cases in the 1958-61.period.

An inter-temporal analysis of ‘structural change in the German

economy has been conducted by Staglin and Wessels (1972). Following the’

o A N

ey

\

1) This was really the case in the study being reviewed here (for the iron

ore industry). The combined direct and indirect effects on the inter-
mediate output requirements for iron ore changed very little between
1947 and 1958. 1In reality, however, there was a 23 pér cent increase in

the direct requirements for iron ore. This increase was almost entirely-
offset by the sizable decrease in requirements for steel. 1In other

ehses, the direct and indirect impacts may reinforce one another, and
thus, the combined impact of changes may be considerably larger than ‘the

pe

changes iq the direct coefficients. 7

_/

2) The measures are derived by multiplying the actual 1958 total output for
each industry, in turn, by 1947, 1958 and 1961 direct coefficient
matrices. ' ' .

.
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approaches used by Carter a%ﬁ’Vacééra, they studied I-0 tables of the German

<

economy for the years 1954, 1958 and 1962. These tables relaté\jo 56
praduction sectors, 7 final demand ca&egories and 5 primary inputs.

Structural change was measured both as a result of change in the bill of

9

' final demand and due to coefficient change. ~ Analyzing the total
“*“63510d (1;5&-62) and co;paring structural change between the‘two sub-
periods, they found that overall gross productioq during both sub—periods
.(1954-58 and 1958-62) increased by nearly the same amount. The averaée

annual rate of change was 7.5 per cent in 1954-58 and 7.1 per cent in the

»

1958-62 period.

-

-

As a result of changes in the final demand they féund certain .

'waves' responsible for differences in production levels in the two sub- - |,
\ - °

periods. For example, the so-called "eating-wave'" in the 1954-58 sub-"

period was shown %% result in higher indices in food, beverages and

tobacco industries.

-

o

A cémparison of changes 1in gross broduction due to coefficient
change during £he two periods revealed a ﬁigher overall rate in the fifst(‘c
subgﬁerida (-3.1 per cent) than in the s%;énd.(-O.Z_per cent).evOf the
56 industries examined, 39‘iﬁdustries sho&eg degreases in gross production

due to coefficient chaﬁge between 1954 and 1958, while only 2lsrevealed

negative changeg between 1958 and 1962.

.  TA coﬁpar;tive analysis fo; intermediate output fequireménés to
deliver_élfiked_bill Qf final demand (for 1962) with different tgghnologies
wé§ also'pérformed. The results obtained correééénded witﬁ those bbtaiﬁed
er‘the gros; prqductidn 1evéls - cohsi?égably smaller change in the 1958-

- b4 ———

&
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62 period than between 1954 and 1958.A¢Ehese<were as expected since the

o

requireménts to satisfy the 1962 bgf%;of goods tend to be smaller with -
_newer than with older technology {as measured by the respective inverse . [*\

matrices). ' : -

Staglin and Wesselsréampaféd the results;df'theif analysis of the -

German ecopomy with thdse of Cérte;'é (1970) for. the U.S. economy. The. .
intermediate output levels.fequired to deliver the 1962 bill of goods with
1954,‘1955 and 1962 tgbhnoiogies in Germany were Eompqyed‘with the inter-

mediate,output requifemenﬁs,fér aeliveting 1961 fiﬁal demand £?§5;1247,

1958 and 1961 technéiogigé‘in théxﬂ}ﬁ.f Although the inter-country compa-

rison is restrained b§ dif

[°]

[

ferent periods and different price deflation,

the results show a suyrprising correspondence in requirements for‘both'

economies. These aré’feproducéh below: - ~ i
° l . ) > German’ egonomy. - U.S. economy.
. 1954 1958 1962 _° 1947 1958 1961
| ) N ¢S N @
Geperal industries 33.2 .34.9. 35.8 130.4 31.6 32.4 j
Materials - 24.0.23.0 23.2 30.9°26.9 26.3

Metal-vorking ' - 1.4 12.1 1.4  11.1 12.6 12.6 c.oT

> B

o

" Chemicals. © - .- 5.1 5.6 5.6 3.7 5.1 5.5
All other . 26.3 24.4 22.0 23.9 23.8 23.F :
';ntgyﬁ;aiate ’ / - 1 , e ‘
outgut reguired 328 300 299 336 337151334;-1.5
S . (billiens of DM- (billions of US $ ~ =~

1962 prices) 1947 prices). "« -

.Source: Staglin and. Wessels (1972, p.391).
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All five‘groups, in both cohntries, reveal almost the same
tendency in‘intefmediate output change: during the period in question
inputs (or éutputs) from general industries, metal-workiﬁé, an chemicals
aré expgnding steadily, whereas materiais and all other industries tend to

‘ ° Al

decline in their intermediate output lévels.

,

>~

>

o SN
3

o,

o
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CHAPTER 3 . T
IR | " ) A
AN INPUT-OUTPUT MODEL OF THE CANADIAN
ECONOMY AND FORMULATION OF INDYCES MEASURING . .

STRUCTURAL CHANGE o .o

" In this chapter we describe an input-output model of the Canadian
economy which forms the basis for the input-output tabigs for 1961 and 1966

which are analyzed in this study. - Next, we formulate various indicéé,whith,

’ A e e
are used to measure structural change in the Canadian economy.

Sy
Diagramatiéally, the I-O accounts and .related goefficibnfé tables

L

can be represented as follows:

N S
SUPPLY
Commodities Total }ndustrlal
output

( 5
Industries \Y% g

! ~

4
Total domestic
supply d
Imports m -
Total supply q+m
, ; R
\‘ -
DISPOSITION :
I‘d ?ﬁ, ™ Final demand Total -
naustries less imports Dispesition
q
. +
Commodities UL
e , m.

Primary , \) : -
inputs . Y ' J
Total g
inputs
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% - Notation used: :
V - matrix show1ng the domestic output (gross value of production)
of 1ndustr1es byjcommoditles . 3
U - matrix showing the use of commodities-by industries. K \\\\\
. ' : o - E )
g - vector of i%dustry outputs - row sums of V which is equal to the
column sums of U plus column sums of Y.~ .oe
- . q - ,vé;tor of domestic output of commodities - column sums of V.
m - vector of imperts by commodities. | o,
¢ - vector of final demand less imports.
Y - use of primary inputs by industries. .

@

J 7 use of primary-inputs by'finai demand.

(A1l values in-the tables are expressed in producers' prices).

6 . S
The Canadian system of I—O~accountsl) distinguishes 644 commodities,

187 industries, 91 categories of f1nal demand and 8 primary inputs. It is
I N \
set gut in a rectangular framework in which industries produce character- ’
- ‘ . . Y

istic products and, in;many instances, secondary products. This study,
however, utilizes a different level of aggregation in that it distinguishes
75 industries, 115 commodities, and 169 categories of final demand that have

~ l? R -
. ) o . ) 2
been compressed into one vector (e). We also distinguish 8 primary inputs. )

,pl>

1) For an excellent exposition of the Canadian I-O accounts see Statistics
Canada, catalogue 15-501, Occassional, '"The Input-Output Structure of
the Canadian Economy 1961'", Ottawa, 1969. :

2) ThlS classification is similar to the one employed in the CANDIDE
model used at the Economic Council of Canada See Waslander and

Syed (1975). | | \‘7

R
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The basic identity of the model states that, for each commodity i,

total supply is equal to total dispositioni

domestic output { imports

If we let:

we may write

= intermediate demand + final demand.

(qi) = vector of domestic output by commodity;
(ei) = vector of final demand less imports.
(Uij) = matrix of intermediate demands by industry j for

commodity i

the identity:

(3.1)

a

The structural parameters of the model are obtained on the basis >
& ~

of the following assumptions:

(1)

Industry technology:

\

This states that the intermediate inputs

are proportional to total industry outputs, and are therefore independent of

the commodity compositien of these outputs. This

&
where:

N

(ii)

can be written as:

u.. = b,. g, : (3.2)
1] 133 | s o

bi‘ = the amount of commodity i required to produce
J one unit of output of industry j; B = matrix

with elements b, ..
1]

3

Fixed market shares:

_
Th?% assumpti

P

g = vector of industry outputs.

1n reldtes commodity and

industry ogﬁphts and states that the market shareg’of industries ‘for each

commodity are fixed. This can be written as:



R

v, = d,. q, (3.3)
Jj1 P R : -
] whefe:l)
v,. = -the amount of commodity i produced by industry j;
Jt -V = matrix with elements vji'
d,. = j-th industry's share in the market of commodity ij;
Jl_ D = matrix with elements‘dji.
q; = vector of domestic output by commodity.
g : - : i
.Combining equations (3.1) to (3.3) we may write:} , J ‘
f/ q = Bg+te - (3.4)
g = Dg ‘ (3.5)

'ThiSHSystém of equations has the following solutiégﬁ:

(I - BD)—le (3.6)

(1~ pB) tpe (3.7)

q -

1]

g.
: fThé Canadian I-0O model as set out in equations (3.6) and (3.7),
like tbg traditionél Leontief—type I-0 model, measures‘ghe impact of a
changé-in tgé biil of final demand upon the output levels of. industries -
equatioh (3-7)- jUpiike‘the Leontief-type models, however, the Canadian model
has thexadv;ntagé of @btaining a solution in the cémmodity space as well -

equation (376).3 Further, the Canadian I-0 model has the advantage of notij//\i
forcing the dimensions of matrices to be necessarily square as does Leontief's

formulation. Hence, the industries are allowed to produce more than one
commodity; alternatively, one commodity can be produced by many industries.
t
. j \'
1) Subscripts i and j refer to commodities and industries respectively
unless otherwise stated. '
)
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:3.1 INDUSTRY-TECHNQLOGY, COMMODITZfﬁ

TECHNOLOGY®AND THE RESEMBLANCE OF MATRIX_EDB)ﬂIN
CANADIAN MODEL AND MATRIX (A) OF

LEONTIEF'S MODEL

The standard solution of Leontief's I-0 model that expresses
industry outputs (X) as a function of final demand for industry products (f),
given‘ﬁhe matrix of intermediate input coefficients (A), industry'by industry,

-

is written:-as:

X = @a-n"ts : (3.8)

Let us cgmpare equations (3.8) and (3.7). In equation (3.7), since is a
vector of final demand in commodity space, gDe) is its transformation ifto
the‘ihduétgy space; besides, DB is an industry by industry input matrix, the
"columns of whichgrepresent the inputs into an industry which come from other
induspries, follow;ng the assumption of fixed market shares. Therefore,
‘under thelindustry technology and fixed market shares assumptions, the indus-
try by industry9input matrix which corresponds to the A matrix in the

g

Leontief system is the (DB) matrix of the Canadian system.
N .

5

Commodity techﬁology models are based on the assumption that there
<j\}s only oﬂe way of making eaéh)commodity, whatever the iﬁdustry that produces
itf Thus, the input structure of an ind&%t;y will be a weighted average of
the input structures of the commodities it‘proéuces, the weights being the

produﬁt—mix coefficients of the industry

(3.9)
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P is defined by:,
V.., = P., 8.
ji jk 73
where: -
a,k = commodity input matrix; A is the amount of i .
1 . . P - .
.commodity~i required to produce one unit of
4 commodity k;~A = matrix with elements aik'

= matrix of product-mix coefficients; p,, is the

P.

k proportion of the output of industry 3 which is
made of commodity k; P = matrix with elements
pjk'

Provided P is square (commodities being defined as the principal produets of
industries), and P_l exists, the input matrix representing the commodity
technology will be:

A = Bp ! (3.10)

The A matrix defined in (3.10) can be considered as the A matrix of Leontief's
transformation (3.8) which is then a transformation from final demand to

output in commodity space, under the assumption of commodity technology.

A}

The I-0 matrices analyzed in thig sfudy are at market prices and
represent the current year dollarvflows (and,tﬁe coefficients derived from
them). There is controvefsy in the literature as to/whether I-0 tables
based on the value coefficients are better for analytical purposes than

their counterparts prepared in volume terms, as the following section shows.

3.2 VALUE COEFFICIENTS VERSUS VOLUME
" COEFFICIENTS )

Despite the fact that volume coefficients may have historical
priority (in the sense that input-output theory was originally cast in

terms of volumes in constant prices, or even physical units) there are

-¥.



; -27-

i o \3
sti¥l two good reasons for analyzing value rather than’volume. One is a

pragmatic reason.. Value coefficients are directly available and volume
coefficients are not. Assuming that value coefficients could be deflated by
suitable price indexes, it is still doubtful if one may obtain volume coef-
ficients of quality comparable to that of the value coefficients. The“’
second reason is a theoretical one. It-is the’consideratidn that it is pro-
bable that value coefficients are on the whole at least as stable, or even
moreqstable, over time than volume‘coefficients. This reasoning is sub-

stantiated by the findiﬁgs of Tilanus (1966, chaptér 5). 1In his analysis of

the Dutch economy based on thirteen 1-0 tables (1948-61) he finds that pre-

dictions based on v%itiriggfficients are generally better than predictions

based on volume cgefficients. ' <

3.3 MEASURING STRUCTURAL CHANGE: SOME
PROCEDURES

In this study, structural change means changes in the I-0 structure
of the Canadian economy between 1961 and 1966. 'Chaﬁges‘in coefficients, as
reflected in I-0 table;, can be caused by many factors. One of these is
technological change, a change in the physical requirements qf the inputs

for producing a fixed basket of goods. Another important factor that could
cause change over time in the coefficients for a given industry is changing.
/

"product mix". The level of aggregation of the I-0 tables can also affect

e

the stability over time of the various coefficients. A complete analysis of

~
LY

coefficient change should attempt to factor out these various causes by

relating them to underlying forces such as changes.}n consumer tastes and
\ kS - :

\

>
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technological innovations. This would be a long r%nggi¥1argeiscale~projedt

and is beyond_the objectiVés qf this study. .

E

3,3.1- DIRECT MEASURES OF STRUCTURAL -
: ¢ CHANGE . -
T L e ”~ -
.~ ’ £ y - s . . .
We study'two aspects of structural change by examining two of its
o . o
broad aspects: .(1) changes in the gross production values (hereafter called
'GPV) drising out of changes in the-bill of final demand and from changes in
'the/coefficiéngs themselves; and®{ii) changes in the intermediate output
levels feduired:to satisfy a fixed bill of final demand. The following

procedures are developed for this analysis.

PROCEDURE I

Lét us rewrite equation (3.7) as follows:

t t t

g = C y (3.11)
- ' Kﬂ-
where: )
¢t = {a-pp iyt
t t t - '
y = (D e) .

(t = 1961, 1966) -

Changes in the GPV can be factored out as (a) a change in the bill
of final demand and (b) changes in the coefficients themselves. In this

study we use C66 as fixed. If we multiply 1961 final demand (y6l)‘by the

1966 inverse (C66) and compare the derived 1961 GPV (C66 y6l) with the

actual GPV in 1966 (C66 y66), the comparison shows changes in the GPV dﬁe

solely to the change in final demand.
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If, however, we compared the derived 1961 GPV (C6 *y6l) with the

actual GPV in 1961 (C61 y6l), the comparison would indicate .changes in GPV

solely attributable to changing coefficients. The procedure can be described

by the following equation:

66 66 - _66 61 66 61 61 61 '
Cy ~~-Cy )+ (C Ty -Cy ) (3.12)

66 66 . 61 61
Cy -Cy =

PROCEDURE II | o

To determine changes in. the intermediate output requirements (i.e.,

A}

" comparison of technologies) for satisfying a fixed bill of'demand, we write:

-~

66 61 66 66
C'y -y

"o = (3.13)

The intermediate output 1evéls using 1961 techﬁdlogy ('Q66) to
deliver the 1966 levél and compoéitionvof final demand (y66) are computed
with equatién (3.13) by éultiplying the 1966 final demand vector by the
inverse ofv196l (C61) and deducting from this thé actual final demand of
1966 (y6§).A A similar computation is performed ;;ingbl966 technolcéquw

: 66 ’ ‘ o . BT
(Q66 = C66y6 - y66). This*is the difference between the actual GPV and

~

final demand for that year. The results, of the two computations indicate
the changes in intermediate output levels arising out of the change in

technology. This comparison is important for purposes of understanding

ot

various ‘types of industrial specialization..

3.3.2 SUMMARY MEASURES OF STRUCTURAL
CHANGE BASED ON INVERSE MATRICES

‘The procedures described above provide answers to the probablé

sources of structural change. A close scrutiny of these procedures would,
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however, reveal that we are in fact conéidering changes in matrix C. 1In a
general sense, analysis of the changes in the elements of matrix C could Qe“

considered as reflecting structural change-

The earliest attempt to analyze structural change on the basis of
the inverse matrix is found in a study by Rasmussen (1957) of the Danish
economy. Since the number of elements in an inverse matrix is usually large
he suggested some summary measures to anaiyzé changes in its elements. In
this study we apply Rasmussen's summary measures to the analysis of inverse

matrices of the Canadian economy for 1961 and 1966.

The analysis of the elemen%s of the invers atrix C would reveal

the structure of the economy as well asxthat of the jndustry. Let us

v\‘,\ B
denote the elements of C by cijl) and use the following formualtion.

The s&@ of the column elements of the inverse denoted by

(3.14)

=
o)
{l
O

i
}

shows the total input requirements for a unit increase in final demand for

the j-th industry.

And similarly, the sum of the row elements:

1) It has been shown (in equation 3.7) that C is an inverse matrix derived
as a (DB) product. Since D is an industry by commodity matrix, and B.
is a commodity by industry matrix, the product is an industry by indus-
try matrix; subscripts i and j used here should not be confused with

" the ones used earlier where i refers to commodities and j indicates
industries.

NN
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(3.15)

o~ 3
g
1}
(@

reveals the increase in the output of industry i needed to cope with a-
unit increase in the final demand of all industries.

Rasmussen interprets the vector of averages:

\

B(H

C (3 ='1,...,m) (3.16)

as an estimate of the direct and indirect increase in output to be supplied

by an industry chasen at random, if the final demand for the products of

industry j inctreases by one unit.

Another set of averages:.

C (i=1,...,m) . (3.17)
has a similar interpretation;

Indices in (3.16) and (3.17) do not seem suitable for making inter-
industry comparisons, so they are normalized by the overall average def ined
as:

m m
z c,, = > C = .i Ci. (3.18)

The following indices are, therefore, considered and used:

C

= a!é
o s P.

[
il

—

[

c . (3.19)

3



[ . . .
) . “r .
- . . L : cot

i Indices'K{. and Ki are termed (by“RasmusSen; 1957) as "index of -
1)

power of dispérsion' and '"index of sensitivity of dispersion'', respectively.
Since the average in (3.16) shows the requirements\of inputs, if
.the final demand of industry j increases by one unit, K 3 1 can be inter-
“ preted to mean that the industry in question driaws heavilylon the rest of
the system. 1In the same way, K, > 1 would indicate that industry i must
, i. .

“increase its output more than others for a unit increase in final demand
from the whole system.
, % e

3

Since the indices in equations (3.19) and (3.20) are based on the
averaging principle, they are sensitive to extreme values and may give mis- .
leading results. To avoid this deficiency, coefficients of variation of

the indices are defined as:

L. = (3.21)

!

————

1) These indices ate analogous to Hirschman's (1958) backward and forward
linkages, respectively. We return to the examinmation of these in chapter
6 of this study. See Hazari (1970) and Laumas, (1975) for the application

of these analogues. @ <;\
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ot ) S
* ' . o { \(i = ]-7 ?" . ,m) :
(G =1,...,m)

A high‘L‘j can be inEerpréted—as shp&ing that a pértiéqlaf industry

N

draws. h&avily on one or a few sectors and a low L as:an industry drawing
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CHAPTER. 4 ;

- : CHANGEé IN- THE STRUCTURE OF THE

CANADTAN ECONOMY, 1961-66: DISCUSSION OF
—

| /;/////// EMPIRICAL FINDINGS

In this chapter we d&scuss‘findingsJof an analysis of changes in

-~

the structure Qfﬂfie Canadian économyvbetwe;nrlQEl and 1966. These are
described on the basis of procedufés I and ;I gnd the summary measures
analyzing the inverse ﬁatrices{ @sié;plained in chapter 3, procedure I
involves the scrutiny of changes;in tﬁé GPV arising out of changes in the
bill of final demand and changés in the éoefficients themselves. Procedure
II involves the analysis of changes.in the intermediate output levels re-
quireg’to satisfy thé,fixed bill of final demand. Summary measures of

structural change describe an inter-temporal change in technologies.

4.1 CHANGES IN THE GPV LEVELS:
. 1961-66

Changes in the GPV levels arising out of changes in the bill of
final demand are obtained if we multiply the 1961 bill of final demand by

the 1966 inverse matrix and compare this derived GPV of 1961 (C66y6l) with

the actual GPV of 1966 (C66y66). This comparison shows changes in GPV due
solely to changes in final demand. And if we compare the derived 1961 GPV
(C66y6l) with the actual GPV in 1961 (C6ly6l), the comparison shows changes

in GPV attributable solely to changes in coefficients.

Table 4.1 shows the total (direct and indirect) chaﬁges in GPV
between 1961 and 1966 distributed by sources of change. It is evident that

from 1961 to 1966 changes in the final demand resulted in a change of
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Tabie 4.1 Cauzes of Changs In Gross Production = 1961-1946 (in 0N00% Current Pricas)

Change Tn Gross Produstion Indgx of Changa

Gross Production

NN N R NNy = = = = e o e
R D B B < B e T T P e V. B S Y Vv

P Dua 1o Firal | Lus to Coaffl= Cue to Final Ly 1o Coattl-
1961 1956 . Tctal Demand Changa clant Change Tty {nmand ChypGy chent Changa
" (1) (2) . [$3] (4 (5), (6231 (7)o1ed 51 (BY+1+5%

Ajeleut tyre 2,653,574 4,749,260 1,870,686 2,065, 10t 114,415 166.1 172.2 93.9
Forestry 821,38 1,073,622 292,294 316,110 B8%,916 150.7 140.9 w2 07.8
Flshing - 3 123,592 192,889 £3,997 59,230 10,067 156.0 147,9 109.1
Hatal Mlines 1,10%,670 1,581,287 431,617 508,806 15,183 132.0 145.6 93 .4
Ceal . 12,062 84,440 12,378 28,140 15,762 117.2 139.0 78,1
Fotroleum & Gas Yolls RO4,512 1,407,396 €02,484 378,200 24,683 171.9 1.9 103.1
Hon-metal Minos 273, 364 433,963 1E6,599 158, 600 [ t,999 158.7 158.0 100.7
Mayt Products 1,291,633 1,883,863 607,230 9654732 41,498 147.4 1441 103.2
Dalry Products 9|e,so§ﬂ|,|95,nsu 273,792 267,767 12,015 1.5 129.2 101.3
Flsh Products 187,561 312,297 124,735 108,291 16,445 166.5 157.1 109.8
Graln MIls 565,542 B07,756 242,214 233,562 51,359 142.3 |5\|4.9 90.9
Other Food & Soft Crinks 1,752,183 2,417,193 €£65,016 7C9,£03 43,587 137.9 f’{g.l 97.%
Alcehollc Eovarages 453,515 628,212 174,697 178,110 3,413 18,5 139,53 99.2
Tebacco 334,992 438,842 103,850 99,189 4,662 131.0 129.6 1o 4
Rubbar 339,502 510,400 230,838 275,389 4,509 1630 166.7 101.3
Leathor 295,257 317,525 82,2638 74,321 7,94t 127.9 125.2 102.7
Textllas 884,149 1,382,163 130,014 544,361 45,347 1563 161 .6 4.7
Clothing, Knltting 1,038,064 1,496,092 458,028 420,732 37,296 144, 140.5 103.6
Waod 1,059,689 1,671,328 561,619 530, 330 31,309 153.0 150.0 102.9
Fuyrnltyre )66,26»7 622,465 256,198 241,753 14,445 169.9 166.0 105.9
Pulp & Paper (Durmy) 1,044,197 1,422,288 378,071 442,110 61,019 136.2 142.3% 93.9
Pulp-maklng 800,084 1,542,612 742,523 494,277 248,251 192.8 161.8 131.0
Faper Makling & Othor Actlivity 1,279,087 1,695,972 416,883 501,693 84,810 132.6 139.2 9%.¢
Paner Converters 591,054 837,%40 316,486 328,579 12,093 154.5 16.5 971.9
Printing & Publlshlng 874,780 1,231,433 356,653 496,137 139,484 140.8 156.7 84.0
[ron & Steat 1,034,201 1,687,655 653,454 166, 658 113,204 163.2 l?d.l 89.0
Primary Non-Forrous 1,714,121 2,655,728 941,607 889,805 s1,802 154.9 151.9 103.0
V¥etal Fabricatling 1,554,318 2,858,528 1,304,210 1,370,336 66,126, 183.9 188.1 $5.7
Mychinary 765,436 1,705,184 939,748 974,097 14,349 222.8 227.3 $5s
Motor Vehlclos® 944,994 2,282,734 1,337,740 1,214,320 123,420 241.6 228.9% 113.0
Truck Bodles 4 Trallers 42,978 127,981 78,003 78,159 155 256.1 255.4 99.7
Farts & Accossorles 355,252 834,178 478,946 416,081 62,065 234.8 217.3 17.35
Alrcraft & Parts 364,76t 556,588 191,827 198,157 6,330 152.6 154, 3 3.3
Rattroad Rolling Stock 68,267 185,102 115,835 120,626 3,1 ra i 276,17 4.4
Shipbdl Iding & Repales 139,427 298,299 158,877 130, 340 28,552 215.9 195.% 120.0
tisc, Transport £qulpmant 22,538 87,43 64,873 66,837 1,944 387.9 396.% 9.4
Eioctrics) Products 1,289,914 2,398,253 1,108,339 1,049,064 99,275 185.9 181.3 104.3
Kon-motattlc Mining Proucts 696,802 1,156,941 460,139 471,876 HL,137 166.0 167.7 99.3
Fetralom &4 Coa) Products . 11242,551 1,582,016 234,765 448,6C6 - 153,841 123.? 1264 ar.6
Industriat Chemtcals 498,868 802,92t 304,053 c82,422 +o21,63 160.9 156.6 t04.3
Chemical Products 998,817 1,493,055 474,238 549,513 - 55,275 t49.,5 155.0 9.5
Yine, Manytactures 640,603 1,067,847 a19,2% %5, 9%4 v 5% 285 164.6 156.4 1€9.2
Feoale Construction 1,456,083 1,994,547 498,460 595,199 - 9,739 134.2 140.,9 ' 9%.3
fontgential Construction 1,497, 00 2,179,300 37,400 €8, 40 - 145.6 145.6 100.0
Hon-residantlat Construction 1,790,708 3,296,502 1,508,791 |,vso'-,7fi'ii - 189} 1941 109.0
R ads, Hyways & Alrstelp Const, 556,936 946, 399 339,403 389,463 - 169.9 169.9 100.0
Car. R Oit Factitty Const, 470,049 491 109 29,000 29,600 - 106, Y 106.3 100.0
Nras R drriqatlen Frojocts 429,406 896,725 ATE, N9 471,299 - 210,68 210.8 100.0
Ralluay, folephenas & Tolo-

Waph Connt, 231,790 e, 54 ar, e nr,ns - 1%9,7 1ys.7 1N, 0
Cther Toalmraring Concdrgctlon n1a, Y l,m,‘:'. LV} a5n 224 458,220 - 170,08 t14.8 100.0

©



Other Construction Activity

Alr Transport

Rl lway Tr‘orl‘ -

Pipelinas /
stom

Wiatar Transport

Urban Transit

Motor Trarsport & Other
Storage
Radin & TV Broadcasting

fetaphones & Telojraph

© Fost Oftice

Electric Powor
Gas

wator & Other
‘Aholesala Trade
Ratall Trada
Finance, Insurance, Real Est.
Cwrar-Occupied Dwelllrgs
Ecducational A& Retlated Service
a3t th & Hospltals

Hotels & Restaurants
Business Services

Other Sorvices

. Transport Margins (Dummy)

Cther (Dummy)

Table 4.1

Causns of Chanys in Gross Production - 1961-1966 (1n 000$ Curront Pricos)

Gross Production

1961
)
52,824
273,846
1,195,329
204,402
133,5

1,103,271
165,538
110,539
780,755
210,542
878,177
144,730
10,556
2,640,799
4,221,840
4,313,462
2,471,700
81,200
618,014
1,668,280
616,591

1,275,076

1,750,147
3,125,865

1966

2)
80,600
494,539
1,446,130
291,816
182,551
551,824
1,692,877
240,835
192,379
1,224,378
290,250
1,243,847
235,404
21,900
4,180,475
6,034,178
6,426,029
3,395,200
129, 500
961,108
2,254,518
1,074,366
2,052,119
2,135,965
6,365,35!

67,972,400 106,087,700
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Change In Gross Production
bl KB AR LE

Dus fo rinat

fotar Dermand Change
3y (4)
27,116 52,387
220,693 196,719
250,801 395,08
91,414 157,915
43,967 41,033
114,49 115,622
589,606 493,848
75,297 89,195
81,790 83,720
443,623 470,677
79,738 98,931
365,670 186,032
90,624 83,069
1,344 11,341
1,539,696 1,532,366
1,812,33)  1,835,992
2,112,567 2,208,933
923,500 * 923,500
18,100 18,100
343,094 343,072
556,238 611,956
257,775 432,718
777,043 786,833
205,818 465,653
3,239,486 3,073,239

38,115,300 38,783,810

clant Chango
(3)

- 4,601
+ 723 974
- 144,230
- 63,501
v 2,938
- t,128
+ 90,758
- 14,498
- 1,930
- 27,054
- 13,193
- 20,%2
+ 7,555
+ 3
+ 7,330
- 23,654
- 9,366

N 22
- 25,718
+ 25,057
- 9,79
- 59,819
+ 166,247

- 668,510

Oom to Coaftl-

Totst
(6):231

152.
180,
121,
146,
13t
126.
153,
145,
173,
156.
137,
141,

162

207,
158,
142,
149,
137.
159.
155,
135.
174,
160.
123,
203.

156.

MN RO O W RO DB DN AN e O O O

> & v N

Irgnx ot Change

Ouo to Firal
Oenand Chaga

(= rds

I6l.
171,
133,
177,
129.
126.
r4%.
154,
175.
160.
t47.
143,
157,
207.
158,
143,
15t
137,
159,
155.
136.
170.
161.
126.
198.

157,

3
8

0
6
6
4
2z
2
?
3
0
9
L]
q
0
5
2
4
2
5
7
2
7
9
3

06

Dus fo Ccaltl-
ciant Cha~za
(8)ys105%4
9.3
108.7
91.9
6.8
1021
97.7
10%.2

9.2
8.2
%.5
0.9
91.6
105.2
100.0
100.2
99.4
97.8
100.0
100.0
100.0
98.4
104.0
99.2
96.5
105.3

99.02
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$38.8 billion in total 6utbut. Columns (3? to (5) indicaté GPV change in
absolute values,’whilé columns (6) to' (8) show the corresponding indices.
An examination of columns (3) and (6) rexgglfka wide range in the cHanges
in GPV for individual industries. The increagzd level of finalsé;mand does
not affectjall the 75 industries to the same exteﬁt. Highest absolute
increases are observed in finance, insurance and real estate, retail trade,
wholesale trade, agriculture, metal fabricating .and non-residential con;
struction. The highest indices of GPV change are noticed in miscellaneous
tr;;Sport equipment, motor vehicles, machinery, water ana other utilities,
railroad rolling stock, parts and accessorie§. These large increases in

Vthe index level can be traced back to the low level of gross production in

1961.

In columns (4) and-(7), it is qlear that overall gross production
for 35 (out of 75) industries would have increased more if only final demand
had changed between 1961 and 1966 and the coefficients had remained constant.
For example, the index for metal fabricating would have been 188.1 rather
than the total index of 183.9. On the other hand, of the remaining 40
industries which show a smaller change in final demand than the total; tHe
index for pﬁlp—making, for example, would have been 161.8 rfther than 192.8.
These differences are attributable to changing input and inverse coefficients

between 1961 and 1966, shown as absolute figures in column (5) and as

indices in column (8) of table 4.1.

The indices of GPV shown in column (8) of table 4.1 would have

obtained if coefficients only had changed between 1961 and 1966, and final
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demand had remained constant over this period. An index of lO0.0,ﬁfor
exampge in water and'other utiiities,Areflécts a neutral effect of coeffi-
cient or technological change between 1961 and 1966; an index of over 100.0
indicates an increase in GPV would have been requiredqto deliver 1961 final
demand. Therefore, an index of under 100.0 reflects savings in gross pro-
duction requirements for meeting the same final demand. An examination of
individual indices (col. 8) reveals that the largest negative impact of

coefficient changé’on GPV between 1961 and 1966 occurs in the coal industry

S
Y

(an index of 78.1). The reduction of about 22 perjcent can be interpreted
e .

I

as the result of changing interindustry relétiod%hips;LtechnOIOgical pro-
gress wouid haVé made it possible to deliver the same 1961 final demand
with less production in 1966 than in 1961. In contrast, the largest posi-
tive impact of changing coefficients is evident in pulp-making (an index of

$

131.0).

4.2 CHANGES IN INTERMEDIATE OUTPUT
REQUIREMENTS, 1961-66 ‘ C

Changes in the intermediate output levels required to deliver a
fixed bill of final demand have been computed on the basis of équation

(3.13) of chapter 3. We use the 1966 bill of final demand (level and\com—

position) and study changes in the intermediate output levels required to

deliver this final demand bill with the 1961 and 1966 technologies. Results
N :

of these computations are shown in table 4.2. To facilitate interpretation
of these results, we have grouped them by economic functional groups

following Carter (1970). Within each group, industries are arranged in
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TABLE 4.2 INTERMEDIATE OUTPUT
REQUIREMENTS FOR DELIVERING 1966 TOTAL .
FINAL DEMAND WITH 1961 AND 1966

TECHNOLOGIES.
Derived 1966 inter- Chaqges in 1966 inter-
mediate output levels mediate output
“#with: levels.
1961 ‘ 1966
inverse inverse . 1966-61  Per cent.
< (1) (2) (3) (4)
I. General Industries:
Utilities: ‘ '
-(61) Post Office. 232,873 203,632 - 29,241 - 12.56
(62) Electric h ) :
~ Power 688,308 647,475 - 40,833 - 5.93 °
(64) Water. 25,311 25,201 - 110 - 0.43
(63) Gas. 85,842 © 97,120 11,278 -13.14
. TOTAL: 1,032,334 973,428 - 58,906 - 5.71
Communications:
(60) Telephones and ‘ .
Telegraph. 695,294 647,914 - 47,380° - 6.81
(59) Radio and T.V. 191,178 184,512 - 6,666 = 3.49
TOTAL: 886,472 - 832,426 - 54,046 - 6.09
Trade: 7 ‘ )
(66) Retail Trade. 1,191,052 1,134,135 - - 56,917' - 4.78
. (65) Wholesale .
Trade.. 2,113,807 2,123,630 9,823 | 0.46
TOTAL: 3,304,859 3,257,765 C = 47,094~ 1.42
‘Services: ’
.y
(71) Hotels and
Restaurants. 508,061 451,817 - 56,244 - 11.07 -

(67j Rinance, In-
surance and
Reasl Est. 2,975,607 2,799,382 -176,225 - 5.92°

e



(73) Other ser
vices.

(70) Health and
Hospitals.

(72) Business
services.

TOTAL:

Transportation:

(54) Pipelines

(53) Railway Transp.

(56) Water Transp.
(57) Motor Transp.
(52) Air Transport.
(55) Urban Transit.

" TOTAL:
-~ (39). Petroleum
products.

(5) Coal Minfing.
(5§)VStorage.>

~1I. Chemicals:
(41) Chemical prod

(40) Industrial
chemicals.

I11I. Materials:

( 2) Forestry.

'(26) Iron and
Steel.

( 1) Agriculture.

(38) Non-metallic
mineral prod.
(15) Rubber.

(27) Primary non-
ferrous.

(3) Fishing.

,.‘ - 4 O__

38

886,589 866,044 - 20,545 2.32
1,031 1,062 31 2.94
857,530 894,687 . 37,157 4.33
5,228,818 5,012,992 = 215,226 5.92
232,942 134,226 - 98,716 42.
1,435,018 1,229,051 -205,967 14.35
435,723 406,178 -~ 9,545 2.19
N, .
1,223,782 1,330,413 106,631 8.71
249,694 289,495 39,801 15.94
1,569 6,950 5,381 342.95
3,578,728 3,416,313 ~162,415 4.54
1,220,662 964,196 ~256,466 21.01
215,193 186,091 - 29,012 13.52
219,545 196,189 - - 23,356 10. 64
1,125,098 1,024,777 -100, 322 8.92
800,079 836,176 36,097 4.51
1,110,293 973,924 -136,369 12.28
1,914,231 1,739,632 ~174,599 9.12
3,114,864 2,854,138 -260,726 8.37
1,199,180 1,188,835 - 10,345 0.86
502,146 501, 561 - 584 0.12
1,681,443 1,760,131 78,688 4.68
153,297 167,188 13,891 9.06
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23,957

‘Beverages.

{20) Furniture. 110,056 134,013 . 21.76
~ (19) Wood. 1,007,550 1,056,101 . 48,551 48.19"
TOTAL: , 10,793,060 10,375,523 - 417,537 - 3.87
IV. Metal-working: - =
(36)JMiScL transp. . i :
equipment. - 10,806 7,201 - 3,604 33.35
(34) Réilway rolling ] ' .
stock. ©74,947 66,368 - 8,579 11.45°
(29) Machinery., 1,049,770 - 974,222 - 75,548 7.18.
' (28) Metal fabri- ( -
cating. 2,776,431 2,671,271 - 105,160 3.79
(33) Aircrafts : ‘
and parts. 187,960 182,153 - 5,806 3.09
(31) .Trucks, bodies : ‘ o ’ -
and trailers. 18,890 18,425 - 465 - 2.46
(37) Electrical pro- ) ) _
,;duets.~ 1,342,493 1,454,358 111,865 8.33
(32>.Pav§s and '
" accessories. 1,164,363 1,290,387 126,024 10.82
(35) Shipbuilding o ' A
and repairs. 55,775 98,927 43,152 - 77.37.
(30) Motor vehicles. 143,976 398,585 254,609 176.84
TOTAL: 6,825,411 7,161,897 - 336,486 4.93
V. All other: o
(25) Printing and . : v o ‘ , )
publishing.. = 1,298,307 1,010,516 - 287,701 22.17
(23) Paper making ’ -
and other. 822,242 677,643 - 144,599 17.59
(51) Other cons-— T o / -
" truction. 49,891 142,190 - 7,701 15.44
" ( 4) Metal mines. - 996,462 = 871,235 - 125,227 13.52
(11) Grain mills. 659,217 580,624 0 78,592 S11.92
(43) Repéir/cons— ‘Tiqv ‘ . , ‘ ‘
" truction. 1,548,867 1,404,927 - 143,940 9.29 .
- (13) Alcoholic ‘ -
' 77,362 71,322 -~ 6,041 7.81

LN



(21)
(12)

(17)
(24)

(6)
7

(14)

(9
(16)

(8)

(42)

(18)
(10)

(22)

Pulp and Péper

Other food ‘and
soft drinksﬁ

Textiles. .

Paper conver- -

ters.

%
Petroleum and
gas wells.

Non-metal
mining.

Tobacco.

Dairy products.

Leather.
Meat products.

Misc. manufac-
tures.

Clotﬁing.

Fish prbductsf

Pulp;ﬁaking:

. TOTAL:

Ayt

. | ) .
1,521,714 1,422,288 - 99,426 %.53
797,064 749,626 - 47,438 5.95.
1,440,954 1,375,045 - 65,909 4.57

#16,784 800,117 . - 16,666 2.04°
_ = -~ o ’

1,236,236 1,246,913 .- - ‘10,667 0.86
246,927 252,706 5,779 2.34
100,347 106,142 5,795 5.7ézf“
280,018 301,149 21,131 7.55
102,795 113,650 10,855 10.56
551,156 - 619,481 68,325 12.40
684,388 775,688 91,300 13.34
. ’ N /

198,881 254,975 56,094 28.20
49,239 70,723 21,483 43.63
- 680,972 1,026,627 345,655 50.76
14,159,823 13,773,587 ~ -386,236 2.73
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order of the rank of percentage change. Ranking is done with the highest

negative rate as rank 1, which represents the industry with most rapidly

declining intermediate output requirements.

The figures in column (1) and column (2) show a slight decline
9 )
over time: the total volume of intermediate outputs (inputs) réquired to

1)

satisfy the 1966 bill of final demand ’ .tends to be smal}er with newer than

2)

hY

with older technology, measured by inverse coefficients. This overall

tendency, however, is not shared by all industries within each group. At

the group level, requirements from all groups but metal-working have been

ot

declining. Metal—working inputs rise as the complexify of these products
increases and as specialization within metél—working gro&s-r Material in-
puts, on the other hand, decline as the size and weight of many different S
equipment items decrease, as waste of materials is reduced, and as cheaﬁer

materials are substituted for more expensive one.

1) Caution is desirable in interpreting the notion of the 'same final
product'. The output of an industry, say food products, is stipulated
‘as qualitatively phe>same between 1961 and 1966. Reality may, however,
preclude this from happening since the industry's product-mix may change
over time. We do not attempt to compensate or adjust for the effect of
changing quality or product-mix on direct and indirect requirements in
this study. '

2) Contrasting evidence in this regard found in the U.S. 1In studying

’ "structural change over time in the Amdrican economy, using similar
methodology, Carter (1970) found that "... dollar volume of intermediate
inputs (in constant prices) remains quite stable, growing slightly over
time - to be™a little greater with newer, than with older, techniques
of production'. To resolve this paradox she puts forward the view that 3
an increased volume of intermediate inputs means an increase in special-~
ization. It represents a change in the division of labour among estab-
lishments, but does not in itself imply a deterioration of technology.
The later technologies use slightly more intermediate inputs but less
primary inputs. .. '

o
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Requirements from certain individual sectors within each of the
broad industrial groupings are susceptible to persistent dhanges. It is

easy to single out some more dramatic cases. These are listed in table 4.3.

This table shows those sectors that gain or lose importance most ra%gdly as

-
-,

a result of structural change.

4.3 STRUCTURAL CHANGES: SUMMARY MEASURES
BASED ON- THE INVERSE MATRIX

Identification of “causes of change in GPV levels arising out of

the changing bill of final demﬁnd or changiﬁg coefficients is a fruitful

endeavour in itself. However, the more pertinent aspect to examine is the
inter-temporal change in technology. The effects of changing technology
and organization of production can best be understood by studying the com-

position of interindustry transactions. When the methods of production

change, the interdependence of individual supplying indﬁstries chagges
g

accordingly. - <{f

EAN

It would appear from the discussion in sections 4.1 and 4.2 that,
while analyzing change in the GPV levels, we are in fact considering changes
o
in the elements of the inverse matrix C. In this section we present an in-

dépendent analysis of structural change on the basis of,the/summary measures

formulated in equation (¥.19) to (3.22) in chapter 3..

\

The indices K , and Ki and their correspoﬁding measures of varia-
tion L , and Li’ as they are applied to the inverse matric C, deal with the
. . .

total (direct and indirect) requirements of the system to supply a given_

-~
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c : Table:d, s
/
Sectors Yhose Intermediale
Deliverics Are FostT Affecied By’\

Structural Chanoo (O Change)

Cyining:

(5%5) Urban Transit System o 7 Co 342,90
(30) Motor Vehicle; ‘ 176.64
(35)  Shipbuilding & Repairs _ c 77,37
(22) Pulp-making . 50.76
(19)  Wood ‘ , ©48.19
(‘10) - Fish Products , - - 45.63
(18)  Clothing & Knitiing . , 25.70
(200 Furniture 21.76
(52) Air Transport } . : ‘ - 15.94

(63) Gas [3.14

Coclining:

(54)  Pipelines | o - 47.38
(36)  Mics. Transport Equiprent - 33,35
(25) Printing & Publishing , ~- 22,17
(599 Petroleum Products - 21.01
(23) Faper making & other - 17.59
(51)  Oiher Consiruction | - 15.44
(53) Rzilway Tiransport _ - l4;35
(5)  Coal Mining ' - 13.52
(2)  Forestry ’ - 12.78
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‘bill of final demand. It may be argued;‘however, that it is the indirect !
5 . — ]

‘

effects that are more relevant for .understanding the sectoral interdependencé
of an economic system. ‘Hence, matrix (C - I), where I is an identity matrix,

is considered. We have incorporated this modification into our analysis, and

’

indices 'K ,, 'K, and the corresponding variation measures, 'L . and 'Li ,
. i .- .

have been utilized. Their interpretation is siﬁilar to the measures used for
analyzing matrix C alone. The only differenc¢ is that the measures relating

to (C — I) capture indirect effects only.

It may al§o be argued that, although the indirect effects are
interesting, a‘more important feature in studying interdependence of the
prodﬁctive structure is the indirect effects on other industries exclusive
of thé industry considered -~ disregarding the "feedback effects" on the
iﬁdustry»itself.' This reasoning leads to a consideration of the matrix
(C - ¢), where € is the diagonél matrix showing the iy elements of the
original inverse métrix on the main diagonal. Indfﬁes similar to the earl-

ier ones have been calculated and analyzed. These are "K _, "Ki , 'L ; and
L] . .

" <
Li . . - 5,
EY

The three alternative indices of power and sensitivity of disper-

sion as well as their corresponding sets of related measures of ''variance"
.

i

for these indices have been calculated for the Canadian economy for -the

years 1961 and 1966 (Tables 4.4 and 4.5). The resulting estimates can, to

the extent that. the two years compared turn out to involve different indices,

be regarded as summary measures of structural change. The estimated indices

are discussed below.

4
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- o Iniices of :en‘sitiu,lywr TPopers '(;\ irdice® of Power of Dispersion
Intusteies ' 1946 , 101 » 1796 - 1941
- . 3N Ky R T oy TE, K SN

1, AMriculture ...ieiiiiaeieniiann, T, 1.90 2.7% 2.9 ?2.12 1.09 5,22 0.47 0.7% 0. 0,98 0.97 0,3u
T FOrestry eieiiiieieeiennino it 12200 1039 1.3 131 1,59 “1.60 Q.o 0.20 o8k 0.9T 05w 0.3
3. PLSAIOR v ivernnnn v omnes s onscnnannenas 0.73 0.u9 0.u3 0.73 0.48 0.49 n.38 0.77 0.R0 0.31 0.64 0.6%
B, MOta)l MINES oiuuvmunririnnsnnenannanns in 1.20 1.23 1.21 1.4 1:51 0.R9 0.3 0.16 0.71 0.45 1.9
I o2 T 3 SR _6.67 0.23 0.3 0.59 0.2 0,55 0.90 0.52 0.6£ 0.7 0.53 bé.fé
6. Patroleum & Gas Wells ........... . 1.53 2.0¢ 2.13 1.48 1.91 2.0t 0.77 0.57 1 0.57 0.%21 0.64 0.£%
7. Mon-metal MINSS . ..iivieeniiiieniaras 0.69 0.uc oL 0.63  “0.u9 0.42 0:55 0.72 0.77 c.3h 0.3 c.7u
8. Meat Product A 8 £ 0.58 0.19 0.75 0.53 o.u2 1.20 1.57 1.54 1.3 L.£5 1.62
9. Datry Products ....ciesievvsuvessnea.s.  0.63%  0.30 0.2¢ 0.60 0.2 0.19"  1.24 1.50 1,69 1.27 1.51 1.55
10. F1sh Products ...eeeeecveeesncisacsaass  0.51 0.08 0,0€ 9.51 0.08 0.0% " 1.19 1.26 1.4 1.b 1,26 1.3
11, Grafn #1118 L .eiivenninnnennnrenannnes  0O.75 0.52 0.45 0.78 0.59 0.52 1.3 1.43 1.69° 1.12 r.€2 1.62
12. Dther Pood % 30t DLIAKS «eveveenrnan. 0.88 0.77 0.4 0.97 0.76 0.68 i.l“ 1.27 1.23 1.13 1.2% 1.21
13. Alcoholle BaveraAgeS .ouevveeernnennnns 0.53 0.10 0.08 0.53 0.11 0.08 0.59 0.59 1.c4 0.99 9.97 1.00
T4, TEbaCEs . iuiiienieiea. P 0.23 0.c1 0.61 c.26 0.00 1.27 1.51 1.3 429 1.55 1.73
15, PUBDEr euuinrteiannenoearnnnenan 0.89 0.79 0.82  -0.86 0.74 0.72 1.00° 1.07 1.12 1.01 1.02 1.07
16, LeALHET ue.ivacnvmnraneninnnanean . C.64 0.1 0.07 0.€2 0.29 0.06 J{:19 1.4 1.20 1.19 1.3 1.22
17. Textiles .,..... FE P B9-10] 1.96 1.€6 1.53 2.01 1.72 1.1 1.27 0.92 1.10°  1.19 0.84
12. Clothing, KNitEirg ..vvvvovennernnnn, 0.€3 0.30 0.21 0.58 0.21 0.15 1.17 1.12 1.20 1.1% 1.29 =320
19. Wood ....... e veveeiess  1.08 ;.15 1.10 1.05°  1.09 1.0 1.10 1.20 1.15 1.12 1.2% 1.18
20. Furniture ....... P « 1.1 0.16 0.15 0.54 0.13 0.12 1.07 1.14 1.19% 1.08 1.15 1.21
21. Pulp & Paper {(Dummy) .......c..... .. 1.50 1.5 2.09 1.54 z.oé 2.17 0.72 0.47 0.49 0.53 0.k1 0.3
22. PUlp-maKINg Le.viiiinninnenciiineeenas  1.16 1.?1 1.42 5.93 0.67 0.93 1,22 1.€1 1.73 1.35 1.66 1.78
23. Paper Making & “ther Activity ,...... . 1,12 1.23 1.2) 1.22 1.52 1.49 1.59 2.1u 2.26 1.L4 1.8u 1.9%
2L, Paper Ccr.v?-ters et ieaereeeeiennaan 1.02 1.09 1.0% 1.02 1.04 1.0u 1.3 1.4% 1.71 1. 1.446 1.€2
25. Printing & Pudlishing ....cceeeveeen... 1.22 1.u1 1.52 1.0 1.78 1.91 1.0% 1.3 1.07 1.C3 3.02 1.en
26. Iron & Steel .............. PN . 2,03 2.6% 3.05 2.90% 3.20 3.06 1.¢3 1.¢7 0.9% .00 1.0% 0.99
27. Frirary Non-Ferrous ..... . 1.79 2.52 2.13 1.74 2.0 z.ou 1.37 1.7¢ 1.25 1.28 1.54 ‘1-11
28. Metal Fabrisating ....... b, 2,18 325 X35 2720 3.28 3.8 1.09 1.17 1.11 1.10 1.18 1.1
29. Machinery ............. PR e 1.17 1,33 1.22 1.8 1.3 1.35 1.03 1.15 1z 1.05 1.09 1.¢7
30. Motor Vehlcles ....... FS Y ¢ -1 0.41 0.30 0.56 0.1 0.14 1.39 1.7% 1.74 1.28 1.53 1.%0
31. Truck Bedies & Tratlers ...... P .. D49 0.02 0.02 0.48 0.02 0.c2 1.15 1.23 1.3 1.18 1. 1.8
T2, Parts & ACCesSOT1eS ...........00... 1.17 1.33 1.25 1.11 1.22 1.12 1.15. 1.‘55 1.2€ 1.15 1.23 1.:20
33. Adreraft & Pacts ,......... et 0.67 0.3% 0.20 0.67 0.37 0.17 1.¢6 1.12 1.0 1.0 1.¢8 0.94
J4. Hallroad Rolling StocK ........ece.... 0.58 0.19 c.c9 0.59 0.23 0.09 1.21 1.40 1.3% 1,14 1.27 1.21
35. Shipbuildirg & Repairs ....4.. ..... vee 0.65 0.32 .29, 0,37 0.18 0.14 0.99 0.n3 1.00 C.32 0.85 1.23
36. Kisc. Trarspert Equirment ,..... [ 0.48 0.01 0.01 0.u3 0.02 0.02 2.0 .19 1.27 1.3C 1.3 1.27
7. Electrical Frodu€te L .i....ee.... e 1.45 1.86 1.79 1,16 1.69 1.€2 1.1% 1.2¢ 1.1% 1.10 1.2¢ .09
IB. Nen-zetallic ¥ining Products ,....... L1 1.27 r.2: 1.10 1.20 1.17 1.00 1.02 c.9u 1.02 1.0% 0.93
39. Petrgieun & 7ol Froduets ........... 1.% 1.57 1.67 1,46 1.35 1.60 1.17 1.%2 1.41 .97 1.26 1,32
40, Industrial Thert1cals ......eeeinen.... D26 1.0 1.6 1.21 1.42 1.u0 1.00 1.%0 0.66 0.97 0. )% ofgﬁ"
U1, Chermfcal Freducts ..., .. [N 1.8 1.62 1.%) 1.3% 1.02 1.1 1.19 1.1 JRLY Y 1.0 1.
42, Misc. Manufiactures . ,...... Ceereeeas 1.0% 1.0t 1.0° oL 9F .02 0.9 1.ct l.i¢ 1.1% 1.¢¢ 1.1 1.1%
U, REPILr CONSLPUCTLON .vurrvnenannnn . 1.0 1.9 1.7¢ 1.41 1.73 1.71 o.32 Lok 0.71 0.0 0.3 30U
LU, FReztdential Tonatructinn L ...i.i....... o3 - - o7 - - 1.ez 1.08 1.12 1.09 HS 1.
U5, loR-restden' 11l Tonstruction ... .. .09 - - 0,07 - - 1.0t 1.11 1.12 1.1 1.2% 1.
00 Red s, Yyuanr & Alpstoun oenst. ...l A - - C.u7 - - .33 - v.el L 1.1* 1.21
470 das & ol Pacaliry censt. ..., P vy - - RS ) - - 1.0 1,03 1.3 1.1 1.60 .M
L3, Dame & Troieatlon TRIMOIA L. L.ia.e... o.08R - - ARy - - Lo 1.3y 1.2 1.1 1.2¢ 1.
L. Ritleay, Telerhires ¢ frlagraph Jarss, 008 - - aLu - - 1,14 .27 1. 1.1t 1.9 1.4
SOL other Trglreert:y Corcrruchion oL, A - - CohT - - 1.8 1.3 T M 1. 1.~
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Indices of Sensitivily of Digpersian . indices af Peuer of Inipersicn
Ird.ssriea 1960 1541 B sale 1941
K. K 'KJ; ., Xy, =Y A ;'.: o ) Ly
- —

51. Othar Corstrustien Activity .......... 0,51 0.66 0.6 0.51 0.¢7 0.07 0.77 0.55 0.1 0.74 0.94 v.53
52, ALr TPRURIPESE Ly uvreesoncanorosnvroans 0.71 0.46 0.46 0.£9 0.ul 0.5h1 0.35 0.7% 3.91 0.92 0,22 [
93, Ratlway Tranyport ‘-\ 1.41 1.79 -1.90 1.51 1.96 2.08 0.77 0.5€ ©.57 0.77 0.55 0.57
SU. PIpelires uuurerrseieinesseinennnnnes  0.59 0.21 0.22 0,68 0.29 0.37 0.£1 0.2¢ 6.25 0.€5 ' 0.35 0.2
55. Urban Trantit S5ystem ....v....vveeeces 0,48 6.00 0.01 0.47,  0.C5 0.00 0.62 0.23 6.1 0.64 9,32 0,
T 56 wates TPANIPOTL +aeesesveieennens . o9 c.32  0.60  0.92  0.B«  £.5 0.57 ¢.76  05.55  @.9t 0.39  c.EL
57. ¥oTor Trincport & OLRer ......ecvee... 1.52 1,99 2.67 1f)9 1.76 1.82  -0.22 0.66 c‘.su 0.7 0.€1 0.4
LS8 SEOFABY ..iiiiiiiisiieseniaeiieesae., 0,58 0,20 0,20 0.9 6.23  0.23  0.75  0.53  ¢.5¢  0.75  0.53  0.55
59. Radio & TV 3road<asting .v.eveeessesss 0.62 0.27 0.2 0.62 0.23 0.26 1.01 1.01 1.05 1.17 1.33 1.23
£0, Telegphones & Telgraph TR IR TR PP 0.93 0.95 1.02 0.53 0.97 1.03 0.61 0.26 0.23 0.€2 0.29 0.10
' &1l pasy R P PR -1 0.20 0.26 0.59: 0.22 0.22 0.77 0.56 0.59 0.77 0.56 0.32
62.-Electric Pcuer 1.03 1.06 1.12 1.06 1.11 £1.18 0.é0 0.2k .28 0.6 0.25 c.25
B2 G375 tarieririnnrrnrrrterirneniaanioeas 055 0.13 0.14 6.5% 0.13 0.1b 0.8 €.29 0.22 o.'(s [ 0.3
6k, water § Cther 0.50 0.04 0.05 0.43 0.0 0.04 L.02 1.3 1.1 0.6% 0.23% 0.95
65. Wholezale Trade .....vevvnrearnoneanns 2.00 2.92 3.11 1.89 2.69 2.86--. 0.€c c.€2 0.€5 0.83 0.03 ¢.7C
€6. Retall Trade .......isvieveeiiaonnaa.. 1,20 1.47 1.56 1.2 1.L6 1.56 1.7 oUEC 0.£3 0.77 0.56 0.59
671 Financ», Insurance, Real ESt. ....... 2.25% 3. 309 3.5% 2.15 3.59 374 0.73 0.5%5 0.1\5; 0.7l 0.5k 0.37
63. Owrner-lecupled Dusllirgs a 0.48 - - 0.47 - - 0.5% 0.2 0.23 0.0 ‘ofeu‘“' ¢.27
€9. Educational & Related Scrvize ........ 0.48 - - 0.47 - - 0.83 6.€2 0.73 0.3 0.¢9 S
70. Eealsh & Hospitals ...... ceeeeieaaia.. 048 ¢.01 0.01 0.47 0.00 0.00 c.73 0.u8 0.:2 0.75 0.52 0.56
71, Hetels & S2staurints ..v..eieieesas...  0.80 c.€1 0.65 c.a\) 0.48 0.72 0.92 0.8- 0.%0 0.95 0.92 0.93
T2. Busiress 32rviCes ....e.icieeiosaaraesa. 1,10 1.19 1.24 1.65 1.1 1.22 0.£7 2.37 0.26 0.04 0.7 c.2¢
TI. Other S2rvices terieneivenreninianeaaa. 1,25 1.48 1.55 1.27 1.52 1.58 0.92 0.65 0.€3 0.3 c.£3 5.47
7-4 Transpart Hargins (Duamy) ............  1.56 2.08 2.22 1.53 2.00 2.15 1.28 1.53 1.432 1.27 1.5: PN

75‘. Stner {DAEy) covpiiaiieeiiiiiiiia.. BLU3 7.55  B8.00 .22 7.13 7.57 1.7 e 1.7 PO 1. .
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4.3.1 DISCUSSION OF RESULTS

In table 4.4 indices of power and sensitivity of dispersion for
- both 1961 and 1966 are presented. Considering the Indices of sensitivity

of’dispersion (K, ) first, we notice that industry no. 67 (Finance, insurance
i. A .

1

and real estate) showd by far the highest index -- 2.36 in 1961 -- followed

by metal fabricating (industry no. 28) and agriculture (no. 1) with indices
of 2.20 and 2.10, respectively, in'the same year. These high iédex Qalues
indicate that the syétem of industries as a whole draws heavily on the
industries in question. The lowest index of 0.47%»is shown by health and
hospitéls (no. 70),5followed by urban transit systems (no. 55) with an in&ek
of 0.47t and miscellaneous transport‘équipment (no. 365 with an index of

0.48 in the year 1961. These low indices imply that these industries are

little affected by a general increase in final demand.

In 1966, as in 1961, finance, insurance and real estate (no. 67)
aqd metal fabricating (no. 28) have the highest and second highest in!&ces
of 2.25 and 2.18, respectively. ﬁéwever, the third highest place in 1966
is taken by ironland steel (no. 26) with;gn index of 2.03. Almost the same
picture holds'inArespe;t of the lowest indicest FHealth and hospitals (no.
70) with an index of 0.48 and miscellanequs transport equipment (no. 36),

also with an index of 0.48, are the lowest in 1966, just as they were in

1961.
E’
e
Considering the indices of power of dispersion (K j), it appears

that in 1961 papermaking (no. 23), petroleum and coal products (no. 39) and

pulpmaking (no. 22) have by far the largest indices -- 1.44, 1.37 and 1.35,
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respeétiVély. In 1966, papermaking (no. 23) occupies the same place as in
1961, with an index of‘l.59. However, the second and third largest in 1966
areadifferent? primary non-ferrous ﬁetals (no. 27) with an_index of 1.37
and grain ﬁills (no. 11) ;itﬁ 1.36 respectively. The conQerse is also true
for owner—occupiedndwellings (nq. 68), electric powér (no. 62),‘énd urb?n

- <ransit systems (no. §5), with tge low indices of 0.60, 0.61 and 0.64, res-
-pectively, in 1961. In‘1966, however, the lowest index of 0.58 is that of
gas (no. 63), wﬁereas'the next lowest are owner—occupiéd dwellings (no. 68)
and electric power (no. 62), with indices of 0.59 and 0;60, respecgively.

These industries seem to influence the systems of industries to a relatively

small extent.

If, however, the influence of a certain industry on other indus-

tries (excludiné itéelf) is studied, the indices "Ki. and "K.j seem most
relevant. These indices ind;cate wide variations for each'of the years
studied . However, when "Ki. and fK.j are compared between 1961 aqd 1966 the
pattern of variation is smaller. In respect of "Ki.’ finance, insurance and
real estate (no. 67)‘has the highest index of 3.74 in 1961, followed by_
metal fabricating (no. 28) and agriculture (no. 1) having indices of 3.38
and 3.22, respectively. ‘In 1966, the two highest indices belong to the

same industries as in 1961, with indices of 3.54 and 3.35, respectively.
However, the third highest index of 3.11 is for wholesale trade (no. 65).

The lowest index of 0.01 is obtained for health and hospitals (no. 70), both

in 1961 and 1966.



-51-

* ®

Correspondingly, the highest index of power of dispersion "K;j in
01961 is 1.94 for bépermakiﬁg (no. 23), followed by pglpmaking (no. 22) with
an index of 1.78, and meat products (no. 8) with 1:62. In 1966, industr%es
with the‘highest\indices are_papermakiﬂg (no. 23, with aﬁ index of 2.26, -
motor vehicles (no. 30) héving an index of 1.73, and meat produdés (no. 8)°
with an index of 1.54. Compared to 1961, the second place in 1968 belongs
to motor vehicles (nb.*BO) as against pulpmaking (no. 22) in the fdrmer"

" year. The lowest indiceé in 1961 are those of electric power (no. 62),
owner-occupied dwellings (no. 68), and pipelines (no. 54), with #ndices of
0.25, 0.27, and 0.32, }espectively, whereas in 1966 the lowest indiceé are

tﬁose of gas (no. 63) with an index of 0.22, electric power (no. 62) with A

an index of 0.24, and pipelines (no. 54) with an index of 0.26.

In table 4.5 related indices of variance, as‘defined, are shown.
With a view to highlighting the importance of interrelations between in- o
dustries and changes therein, it is considered relevant to disregard the
direct and also the ''feedback" effeéts for a certain industry‘on itself.

Therefore, we examine the indices "Li and "L j‘only.

Considering indices "L.j’ it is noticed that on the wholg} both in
1961 and 1966, the individual industries seem to draw‘rather uniformly on
the system. Certaiﬁ divergences.are, however, abparent. In 1961, the
owner-occupied dweilings industry (no. 68) has the highést ipdex of variance.
of 4.35, followed by petroleum and )oal products (no. 39) with an index of
3.88. 1In 1966, the highest index [of 4.77 is for owner—occupied dwellings A ':' 5

(no. 68) followed by an index of 4.09 for petroleum and coal\pfoducts

- ’ 1
- S
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tcen GF Power 2 Serattivity oF DlsF:r;Iry.,ztandzL'l

FARLI .Y, Measures Of Yorlance Of 1o
o Ly
Tndustries 1906 1461 a 1956 . 1961

L Ly, L, Ly Ly Ly .VL-i, Ly Lo Ly oL

1. Agriealture ..., ... P PP B U 2.95 ‘3:L2 .m 2.83 2.9 5,07 1037 1.0 u.8g 1.72 1.70

2. Pairesnry ..., erevaeaeas ereeiaae.. W08 2.72 2.47 .29 2.95 12 ",90 2.16 z.17 v, 79 2.05 2.03

30 PISHIRG vuvvsienens e ieieireaee, 629 7.2 7.1 6.3% f.ué 7.7 4,30 1.46 1.51 5.18 1.0 1.6y
U, Matal Minms L......e.... PRI u,e3 2.99 102 3.70 2.72 2.73 5.20 1.59 1.9 5.75 1.72 1.75

5. Coal viiiiiiianans P PR 8 U 1.27 1.27 5.89 1.20 1.22 5,22 z.19 2.:02 5.49 2.0 2.06

6. Petroleun & Gas ¥olls .....e..... oo 325 2.58 2.64 1.25 2.u2 2,47 5.62 2.72 2.9% 5.33 2.¢8 :fao

7. HOMamOtal M10as .evotveiniereesieneee. €.00 1.4 187 6.1 150 1,56 .83 137 1.26 k.93 L.76 176

B. Meal Produtts ..seveeencaeerans coese.. 602 3 2089 73 626 281 2.6 w2y 6w 3,92 .09 3.3 3.€9

9. Dalry Products ........ P R 7.25 21 1.51 7.30 2.95 2,54 L.07 . . L.62 3.L0 355

10, FASK Products ....veeveveensvevenvnsns 8,09 2.62 2.71 8.23 u32 2.2 3,78 2.7¢ 2.72 u.09 2.91 3.01
11, Grain M1116 yuvevsrnvnrncras e e 61 2.61 2.5% 5.85 V 2.55 2.5% 3.56 2.08 2.17 nL72 2.7 2.51
1Z. Other Food & Soft Drinks ............. 5.3 1.99 1.80 5.3% 2.1 1.93 U1 1.€9 1.67 u.15 1.€9 ' 1.69
13. Alcohclie aeVEEages e e 3.01 F 0.83 7.99 2.62 3.87 u.29 1.€7 1.72 “:;" 1.€3 1.48

1. Tob;céylt” B.£n  B.59 0.6z ~ B.63  B.su 0.88 w3 266 2,63 w2 2. . 256

15. Rubber .... u.75 1.07 1.6 u.8s 1.11 1.16 u.17 1.43 1.93  u.2u 1.90 1.96

16. Leather .......;f..., ........... veane. 8.19 6.80 1.73 8.21 6.82 1.82 u, 79 1.91 1.5%3 N, ax 1.89 1.54
17. Texf1es ...eivenivcn. e, 823 2.87 2.89 u.13 2.82 2.87 5.26 2.97 1.58 5.19 3.c4 1.57
18. Tlotning, Knitting'p .v.esve... FERTRIN 7.26 3.37 2.3 7.58 3.5 2.1 438 3.13 327 u.re 3.ce 3.70
19. @004 .. ..iiiiiiiniins e, u,2s 1.63 1.59 u.50 1.68 1.57 u.z8 2.4 2.6 u.:a‘ 2.3 2.74
20, PUPRILURT LLeiiaiiean.. i, 7.50 1.73 1.49 . 7.74 2.07 1.82 3.98 1.59 * 1,52 193 1.56 1.60
21. Fulp & Paper (Durmy) ........ veweenee. .65 3.62 3.6% 3,49 3.35 3.37 5.75 1.92 1.95 5.99 1.89 1.92
22. Pulp-making ....,..... PN R Y] 3.78 3.30 u.70 3.53 3.5  3.48 3.13 3.20 3.55 2.97 z.99
23. Papar Makirg & Cther Activity ........ 2.97 2.33 2 o 3.69 2.28 2.5 .51 3.6 3.1 3.7 3.45 3.56
24, Paper Conmverters Y.... ............ e W29 0.96 0.92 L.10 1.02 0.9¢ 145 2.10 2.17 3.36 2.3 2.19
25. Printing & PUBlishing ...eecesve.oenn. 3.67 0.93 c.9¢ 2.18 0.9% c.9¢ u,z 2.1¢ 2.20 5.54 z.:ic 2.n
26. Tron & Steel iuiiieilieiiiiiaiaiiaa... 2.52 1.49 1.53 2.51°  1.u8 1.53 u.61 1.77 1.€5 L.63 1.93, 1.80
27. Prirary NOn-PErrocd ceveeevnencocnsons 3.68 2.00 1.25 3.€9 1.99 1.25 L.94 3.1 115 5.17 3.€9 3.64
28, Metal Pabricating ........... ererea ozl 1.00 1.01 2.19 1.02 1.04 L.L4 2.1 2.41 uk 2,37 2.49
29. Fachinery ..........eceen. N 3.84 0.95  0.7% %78 0.79  0.66 w30 1.93  1.99 4.3 . 1.9 1.97
30, Motor Vehicles ....vvveeisinoininnnnn e 6281 2.98 1.51 7.55 1.95 1.3% 3.69 2.49 2.6* 3.62 2,51 2.56
21. Truck Bedies & Traflers .......eecvnn. 8.5 1.01 1,8 8.47 1.19 1.22 1.€6 1.65 1.55 X.54 1.€1 ;‘1.61
32. Parts & ACCoS30L1E5 .vuvvvennonnncnans U, us 3.10 3.37 L, 6L ‘,]J) .41 u 22 2.10 2.13 4.29 2.0} 2.01
33. ALreraft & PAarts .oo.eeeeireieneis ceer 7.8 W3 2.3 7.52 .87 2.%2 466 1.9 1.7} W.3v 2,07 1.67
3. Raflroad Ro11ing SEOCK ...uueeneven.ras 7.97 u.79 1.70 7.98 -3 1.7% 3.88 1.7 1.31 u.22 1.85 1.8%
35. Shipbullding & Repairs ..........c.... 6.72 2.87 3.060  7.€3. 339 322wk 139 1.97 b.76 1.1 2.05
3. Pisc. Trarsport ZQULPMeNt ...,........ B.55 2.57 1.53 8.51 1.92 1.29 2.79 1.43 1.49 b3 N W 1.43

57. Electrical Product® ..uverieronnennnn. 3,49 1.58  1.54 3,48 1.60 . 1.55 ukh 2.05  1.9% s.47 1.5 1.72
u

39. Non-metallic Mining Products ,........ k.18 1.62 1.56 1,18 1.56 1.5u‘ 8,72 1.7€ 1.60 4.5 1.9 1.52
'9. Peirpleus & Coal Frodurts .iv.e.isen.. a3 n.71 0.7% 2.3 0.70 0.72 4. .26 t,05 L.os u,2e 3.9z 3.83
LO. Industrial Chemicals .e.ueviveeennaars 170 1.33 1.72 .79 1.8 1.33 u.c2 1.",-‘7 1.48 4.72 r.eT 1.47
1. Chemical Preductss.e..... e R 58 0.8z 0.6 %us 079 0.66 395 1.f9 172 u.cor A LT
42, Misc. PANUCICTUT®T ...vunnn. e ¥.21 0.77 o?m 4,6 0.70 0.7§ 4,1% 1.51 1.%€ 4,00 1.5% 1.53
B3, Pepalr Con trudtion eev..... P .. 118 0.3€ o.97 2.0 0.90 0.90 5.0% 1.82 1.5 4. 1.6 1.4%
9. Residential Construcllol ..visseanein.  J.CE - - ERYS - L - L.cT 1.71 1.71 3.81 1.63 1.3
55, Non-resident$al Constructien ‘..... 3.50 - - 8.¢k - - 3.4 1.43 1.2 LFE-L I BN 1.62
L6. Roads, Hywavs & Afr~trip fonst. ...... 2,06 - - 8.6 - - 4,13 1,%¢ 1.6 V330 ¢ 1.8 1.56
7. Gat & 04) Maetlity L‘Df;ﬂl.' ....... e R - - §.uf - - v, 0 o 2.2 AP 2.2 2.2
48, Durs & Irrigation Profacts ..., e - - RIREE - - wir 1.5 1.3 e 1.7 1t
49. Badlvay, Telephones & Telegraph Censt, ":-'.b - - IR - - LTy .08 R et 1.9} 1.3
£J. ther Sretneering oot eactton Lo, Sk - - e - - el 1. 1. v 1. 7" |

©



t h,5, Wegsures Of Yariance Cf lndiraz Of Prwer #& Senvitivily Cf Dispersion, C3rnada — fortinund !

o

nduitries 1964 1561 1666 1941
) ‘ ! Ly, L, L, L, Ly L Ly 7Ly e L. L
. “ther Coratiruction Activity .......... 8.12 0.95  0.95 2.02 ~0.71 0.73 3.4 1.23 1.34 5.26 1.9 1.3?
. Ag'r TEULI0AMY e vess i <50 1,34 1.37 6.11 ©.15 :.).55' 6.21 1.23 1.94 “.Tu 1.22 1.9%
. RE11WAY TRARZPOIT haerrenriins vereases 5227 2.22 2.26 311 2.22 2.25 5.2 1.91 1.99 5.51 2,63 2.1%
AN LD B TS, e eeenan T.5% 2.04 2.13 6.5 2,07 2.05 6.£5 2.26 2.0 6.58 2.53 2.77
55. Urtan T;-nnzxt SYIEAR  eeeerrearanaans 8.27 0.£5; 0.66 8,64 0.6c 0.6C 6.63 1.C2 1.2 r.29 1.6¢5 1.4%5
S5, Water TrANLPErt Luvvieeeraieianonieens 5.3 2.96 1.83 5.93 3.16 1.63 6.07 3.1 1.79 5.77 3.07 1.36
7. Potop Transport K OtRer ..., eei.. 3.07 17 1.82 3.22 1.75 - 1.79 5.37 1.77 1.78 5.3 1.72 1.78
. STorIgs Luaa.. erareireaena. P 3931 1.33 1.3 6.7 1,55 1.60 5.54 1.8¢ 1.90 5.53 1.79 1.24
. Radio & TV Breoadcasting ....... ..... 6.37 1.27  .0.99 6.35 1,35 1.06 Y41 2.69 2.73 3.35 2.4€ 2.53
. Telephores &£.7€1R3r0pN vuvivinnsrnrens 4,22 1.12 1.12 4,16 0.97 0.98 6.71 2.13 2.17 6.58 2.00 2.0
t POST OCLICE teennreerinnneriinnens veer 7.5 0.88  0.33 7.6 0.98 091  5.48  2.51  2.57 5.7  2.56  2.(3
Clzctric POWEr ...eeveenunrrnenn- .. 4,62 0.71 0.73 3.39 0.59 0.7 §.95 2.25 2.5 6.25 2.k2 & 2.53
[ Ceesasresecarrasseearens 7.54 c.78 0.78 7.57 c.93 29.32 7.02 2.up 2.5 6.0 2.39 2.0
. Water B OLher L....i..... . FEERTTEE 8.2% 1.04 1.06 8.21 &69 0.71 L.k 2.07 2.7 k3 2.611 2.05
inelasale Trade L.i.i.aee.o.s oreneees 2.05 0,48 0.53 2.17 0.50 0.52 5.27 1.99 2.c6 5.07 1.88 1.92
L Hetadl TRA0 e iieeeieataiiiaianeann 182 0.69 0.70 3.30 0.67 9.68 5.32 1.9% 2.00 5.42 1.89 1.9%
. Firarcs, Insuiance, Peal Fst. ........ 1.57 0.53 0.54 1.89 0.5‘1 c.52 6.29 2.51 2.4 6,63 2.55 2.2¢
o Curerlzoupiead Dwellings voveee..n ves.  BLES - — B.66 - - 7.04 4,77 L.77 6.8u u.35 8.3
. Elucational & Felated Service ........ 8.66 - - B.€6 - - 5.05 2.68 2.68 4,93 2.61 2.61

. Bealth % Hospitals ........... e 865 Lsv 157 865 176 179 5.6C 1.0z 152 5.9 198 1.9
:. dotels & Restaurants ......... 5.16 0.97 0.98 u.92 i.oo - 1.03 L.55  “1.76 1.78 L33 1.81 1.82
. ,E‘_sines: Services .......... e 5.8 0%z 0.63 3.55  6.65  0.67  6.37  2.29 2.0  6.37  2.26 2.8
dther Serviies .....e. eevaimeeane wee. 352 1.64 1.69 3.50 ' 1.78 1.83 5,29 2.0u 2.13 5.22 1.97 2.08
Srazspers Margins (3U57) L. 2.37  0.36  0.97  2.67 0.7 0.5 - 3.3 3.6 3.L9 3.99 151 %36
T30 (DTS ) e reeee e cieaeanaas . 0.33 0.3 0.29 1.03 0.8  0.LO L35 l.2w w2 L3 1.7 1.9

s

-
.



-54~

. . -

o ) . Y/ -
(no. 39). Greater variations are observed, however, whed one consf@erg the
"Li. indices. Examples of such ngager variations can be disterhed from
indices with values 1ike 7.91 for fisﬁing (po.‘3), declininé'to an»iﬁdexrof
3.55 for pulpmaking (no. 22), aﬁ& ending as low as 0.52 for finance,‘insufﬁ
ance and real estaLe (no. 67)%‘in the year 1961. The same'pattgrn ié ais;

- noticeable in 1966 with a high indeX of 7.71 for fishing (no. 3), 3.80 for
pulpmaking (no. 22), and declining as'IOW as 0,54*f6r‘finance,»insurance gnd" .
sreal estate (no. 67). These vafiations,iﬁ the indices‘SUggest that indirect
inter-relationships within the syétém as‘a resuft)of change; in finali&émand
would be fairly well dispersed, and sensitivg to ﬁhe éqmpositioy'of tﬁé bill
of final demand. -
should be made regardingktheir‘usefulness. In thé’authaf"g opinion, two -
points can clearly be made. First, pﬁgtindiceé,'wheé looked at‘iﬁdi&idually‘nf
and compared with one anotherd(fo; thé‘years in question) providevayquan—

~

titative basis as to the extent and form of infer—relatiohéhips that woulH'

~

prevail given‘a bill of fiﬁal deméndn The éumﬁéry measurés so obgaiﬁedjcan
assist one in identifying "key seétors"fiﬁ an eédﬁomy. This theme is devélj
oped in chaéter 6 of this st;dy. Second,ﬁin almosg all cases,;when;the
various indices are compared.over the two yea%é wgvnoticévgha; theif-?alues‘fa
tend to be smaller in the ;ore recent year (1966) théﬁ in the‘garlier year k}L
(1961). This is an indication that technology is changié% such that th;
requiremeqts placed on the s&stem are met with lesser amoqnts'of inter—:ﬂb
mediate inputs needed to produce them. This observation corroborates the

. . >R
results obtained in section 4.2.



., instances, the direct and indirect .impacts oa:ihe output of a given P
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CHAPTER 5 B

CHANGES IN DIRECT COEFFICIENTS: . ‘ .
o " AN ANALYSIS OF THE TECHNOLOGY MATRIX B. - :

-y N .

The analysis of structural echange in the Canadian economy presen-
" : s .- "79 - ’ . v . r’

tedlin chapter-4 is basedlén the«combine&'eff??ts (direct'andniﬂdifedﬁ)

.of’either-the E%hnging bill of final demand or the-chéngeé in éoefficients

X s B o . ’ . . . . . :1.
themselves.” Although it is a convenient way of summarizing the total
impact, it may not be a true guide to/the'degree or directiqn of* change

- o -

in' the direct requirgments for the output of a’'given industry. Id some -

2

. - . - Y 7 :
industry may offset each other and thus give an impression of little

coefficient change over time. In other.cases, the direct and “indirect

impacts may gginféfce each other, -and thus the combined‘impact of changes”

may be consideréﬁly largef than ‘the changes in the direct coefficients.

+ -

It is,- thereforg, desirable to examine changea in the direct coefficients -

-

-

In this chapter we’bfoposevtb aﬁélyzéfchanges in the coefficients

of thehtechnologyfmatrix.B.l) Changes in coefficients for the'yéar'l96l
, A .

i "

relative to 1966 are ekamined.‘vIn’secti@n‘S.l, we describe overall changes

in coefficients for the whole ‘economy. In-section 5.2, for each industry,

column measureé’ahglyzing the magnitude and direction Qf'change.aré

:dev;sed,” Further} in this section, for eacbigndustry, we present a cell-

by-cell analysis of coefficieht‘chgnges.‘ Finally in section 5.3, a celll

.- s

-

k4

1) In this analysis it is being assumed that market share coefficients
(dij's) remain stable over time.

=i

by-cell analysis of coefficient change for each commodity (that is, row-wise)

e



- is presented.

~56-

o
hY

N ' ) 5.1 OVERALL CHANGES IN ‘DIRECT
' COEFFICIENTS.

The simplest index of changelof any particular coefficient

between twoe points in time could easily be formulated as the percentage

- difference between its original and its. final value. Such a formulation,

however, could yield some infinite values. To avoid this inconvenience,

we relate the differences to the mean of the original and final values of
L 8

the coefficients. The differences are~expressed in relative (percentage)

terms.
/ :, : U
, Let bi% = 1input coefficients for the year 1961;
J J i=1,..,105; j=1,.., 75.
66 _ . .
bi' = input coefficients for the year 1966;
J i=1,...,105; j=1,..., 75.

be the two ﬁagpitudes of a particular input coefficient to be compared.

Their difference is (b?% - b??). Their mean is (b6% + b6§)/2. An index
* ij ij ij ij '
of relative change can then be obtained as: e
By s
B, _ 2% - p°
i = ij i3 (5.1)
b61 + b66 :

ij ij
If the description of the structural change of an economié_system
is presented in terms of an unwgﬁghteq distribution of the indices of
equation (5.1) -- each related to one particular input coefficient -~ it
would neglect the fact that some of the input ratios belong to large and

. ,,"/
others to comparatively small industries. This source of possible distor-

tion of the individual indices should be weighted. 1In this analysis the
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| | 0
individual indices have been weighted by the average value of the corres-
. . . 61 66 :
ponding }nput items: (uij +-uij)/2. ‘ 7 -

A negative change in input quuirements per unit of output can

o @

be lopsely described as an incfease in productivify (Leontief,.l953).' The
weighted distribu;ion of all chaﬁges in coefficients for the years i961—66

is shown in chart I. The distribution is approximately symmetric (mean of
.008 and standard deviation of .}74)4  Its mean can, therefore, sérve as a
statistical measure of the magnitude of ;;exall change. Wé ;ind that from
1961 to 1966 the input coefficients of all the cost elements (primary costs
excluded) in all industries increased on the average by 0.8 per/centf "Viewed
in this manner it can be said that productivity (of non-primary inputs) -

declined slightly.:’ ’ .

Relative changes in technical input coeffidients,'the distribufion
of which we have exaq%ned in chart I, are presented in Table 5.1‘ No inte;—
pretation is offered since the éxplanation of ihdividualhchanges would
require inférmation not only én the flows of'inputs but also on the stocks
of machinery, equipment and other durables -- or at least on the storable
factors in?olved in various productive processes in the different stages
of their technical developmept. 1In the following two sections an attempt
is made, however, to unravel changes at the industry and commodity level

‘of detail.

1) Carter (1970) interprets such a phenomenon as representing a change in
the division of labour among establishments that does not in itself
imply a deterioration of technology. See also chapter 4 (p.43) of our
study on this point. )
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- “Table-5.1 B
RELATIVE CHANGE IN TECHNICAL INPUT .
COEFFICIENTS, CANADA: | .
_ (1961-66) SR
Rel\ative Change in Number of Coef- Weights (u6l +.-u$§)/’2 //_‘J/
Coefficients. ficients. of changes ~in cORffs. %%
-1.00 to -0.95 101 252.0 ’
-0.95 to -0.90 ' 14 | -
-0.90 to -0.85 ‘ 6 - L
~0.85 to -0.80 " 11 112.0/ -
-0.80 to -0.75 . 13 | 112.0
- -0.75 to 20.70 18 - 120"
~0.70 to -0.65 -23 1 224.0
' =0.65 to -0.60 ‘ 28 84.0
~0.60 to -0.55‘; 36 168.0
©-0.55 to =0.50 - 31 | 700.0
©-0.50 to--0.45 AR 840.0
20,45 "to, ~0.40 | 47 | 476.0 R
7. =0:40 to =0.35 | 46 ' : 308.0 . |
. -0:35 to ~0.30 - - 60 - 1260.0
-0.30 to 0.25 ., T 1092.0
© 20025 to -0.20 - . 83 T . 672.0
020, fo —0:15 I 118 " 3164.0
-0.15to -0.10 13 | 4284.0
| -0.10 to -0.05 RN (1) o 3528.0 Y
. -0.05 to 0 - ST 297 5124.0
70 ta40.05 R 6076.0
~ 40.05 ton;O.lQ - . - 202 B C 34160
40.10 to #0.15 . o1sp o 5432.0
+0.15 to +0.20 . 114 h 1360.0
"40.20 to 40.25 - B o . 896.0 -
140.257t0 40,30 .. b 73 A 1428.0
£0:30 to +0.35 . . s K 1260.0: \_
40.35 to 40.40 . lea 1092.0
. 40,40 to 30.45 5 15“~~—ﬂﬂiﬁé~*f‘*r97j“ﬁf~“~*;w~~w67zre7ﬁu--~f-wﬂ~““““”j‘

~.

\

| ATTAS

to +0,50

LA

48

140.0



" 40

10.
~0.
+0.

+0.

~ +0.
40,
v +0.
,", - . +0.
40,

-

.50

55
60
65
70
75
80
85
90
95

to 40.

toriO.
to +0.
to +0.
to)+b.
to +0

to’40.

o 0.

to 40.

o +1.

55

65

70.

75

~80

85

90

95
00

- 60 -

Table=5.l(contd5.

34
22
© 21

16

9

.v - . | }‘A_

19,

12 -

15
12

L;’ 147 —*:

- 1036.0

84.0
84.0

- +196.0

L112.0

*% These are average values of the cpefficients
- used as weights in computing relative change.
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5.2 VARTABILITY OF COEFFICIENTS:
MEASURING MAGNITUDE AND DIRECTION OF CHANGE,

. ) BY INDUSTRY.
; /7

The following index measures the magnitude of change in direct

" coefficients for 1961 to 1966 for industry j:

. | I
L (e
J = i 1] J (5.2) .
3z %1 + 8%
i 1 1]

%

This in&ex is prepared by summingvthe absolute differences in
all the coefficienfs»in each column of the matrix and takfﬁg a ratio of
this total to the average intermediate purchases of the industry. It .
allows the coggsrison of techniques of préduction of industries as given
by théir input coefficient matrix. The more similar the production struc-
ture &n the years compared, the smaller will be the'ratios.}) The comparison

1

‘based on this index is shown in Table 5.2. Since we are computing absolute

. [ 4
values of changes, these refer to the magnitude of changes only. L

In order to obtain a better picture of the changes we have

classified the changes in coefficien by the magnitude of their differ-

&

1) Chenery and Watanabe (1958)  used this ”gbsolute column measure' for an
intefnational comparison of.production structures.

. .
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.. Table 5.2

COMPARISON OF PRODUCTION BETWEEN 1961 AND 1966
BY ABSOLUTE COLUMN MEASURE.*

Industry # Value Industry # ( Value
1. .23114 "33 .18743
2. 13585 34 .39651
3 . -29197 . - 35 . 24855
- .38758 36 | .15756
5 .28191 f—ig 31 .12590
6 .16683 | 38 | 17427
7 18487 “ 39 .15354
8 .06761 40 .13428
9 .19641 41 .12179
10 | 21170 - | 42 .12765
11 | .36959 , 43 .23083
12 .08195 44 .20757
13 .09221 45 .17196
14 | 14542 46 .18919
15 .0905 47 16038
16 .12641 | 48a .15733
17 .09515 49 . .15722
18 T .08324 50 .18545
19 - .20862 51 .06103
20 n0173 - 52 24174
21 : .25054 53 .19364
22 * ©.32256 54 % .67091
23 - 4 46591 55 . .20275
24 .15067 56 S .18258
25 - .08664 : 57 .18201
26 A .27033 : S 58 16163
27 .18005 59 .39065
28 0643 - . 40 15148 .
29 .16268 61 . .30508
30 ; 28739 .+ 62 - 53161
31 .13562 D 63 * 43791

32 .20222 ) 64 .17129

G ek e o o
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Table 5.2 {(contd)

Industry # Value

65 ~ .18648
66 . .15743
67 N | .08121
68 .05931
69 .05789
70 .15906
‘ 71 : .31301 .
72 .04918
73 .09883
74 S L12715 =
75 .19426 | | :

* The Index is given by'the following:

s|.61. 66
b, 6¢" bij bij
N > (.61 66.
J 3 “ (bij + b,

J ' .

i=1,....,105;
j=1l,0..., 75

# See Appendix A for the identification of these industries.
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ences.l) They are presented in Table 5.3. Tﬂese differences are shéwn
in terms of major industrial sectors sﬁch as manufacturing, mining, etc.
A glance at this table reveals thﬁp very small changes (0-0.25) occurred
in 60 out of 75 industries. The ;emaining 15 industriés show changeés of
varying degrees (between 0:26 to 0.46 +). The most pronoﬁﬁced changes

* 7 7(0.36 +) occurred in 3 manufacturing industries -- grain mills,- papermaking

3 T

~

and railroad rolling stock; in metal ﬁines; in pipeline transport; in

radio and T.V.; and in two utilities - gas and water. These results

>

provide a quantitative descriptiion of only the magnitude of differences

in the average change in the coefficients, and would?be more meaningfully

e

;;%prreted if ‘one also obtained the direction of these changes.
A\ - ¥ o ' o
) We: measure direction of éhange in coefficients by considering the

following weighted indices:

105 2(b§1 : 66)

: , : -b
Q. = 1 | ij ~ Cij s
-] . I ’(ué% + ui?) ..(5.3)
105 i=1 - +J J -
(u61 + u66) (b61 + b66)
2 3 .Zl ij © Pij ij © "ij
1=

~ where the uij's refer to the use of commodity i by industry j (expressed in

dollar values).

z

The indices are presented in Table 5.4. Both positive and negative

L

1) I interpret the coefficients between 0 and 0.25 to show a relatively
small change. ,The interpretation of results could alter if an alternate
range is chosen.

.



Table-5.3

CLASSIFICATION OF COLUMN DIFFERENCES
BY MAJOR INDUSTRIAL SECTORS.

o

Magnitude , Mfg. vMining. Const. Transp. Commun. Utilé Others: TOTKL’
0 to 0.25 29 -2 9 5 1 1 13 60
0.26 to 0.30 2 1 - - 1 - 1 5
0.31 to 0.35 1 - z T 2
0.36 to 0.40 3 1 - - 1< - - .5
0.41 'to 0.45 - - - - | - 1
0.46 - - - - 1, - 1 - 27
33 4 9 6 3 3 15 75.
. . - Source: Table—5;2
Y
.

Y

e
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Table-5.4

. 'AVERAGE CHANGES IN INPUT COEFFICIENTS (Q .):l)
- " DIRECTION OF CHANGE BY INDUSIRIES, 7
A ‘» CANADA, 1961-66. » ‘
) ,Iﬁdus;jy-#  Valués Iﬁdustry # Values

1 - . 0.115%0 33 -0.02406
2 0.03207 . 34 ~0.13847

3 -0.16150 ' 35 -0.13117

4 -0.33594 36 0.00435
5 ~0.13508 37 ~0.02250
e g 0.11512 <38 0.01009

a7 -0.04471 '« . 39 -.07117

8 - 40 ~0.05179

9 -0.00255 R -0.02449
10 -0.62212 42 0200600
11 -0.01799 43 0.19120
12 -0.01872 T 0.10790
13 20.02986 45 0.11130
14 0.00996 . 46 0.12852.
15 -0.02699 47 0.04540 %y
16 ~0.00485 48 0.05133 . 1\
17 -0.03836 49 +0.04099 b
18 © 0.00477 50 0.06224
19 0.02538 51 0.04226
20 0.01634 52 © 0.05569
21 ° -0.10938 53 _ -0.09725
22 '-0.01871 54 o 0.29269
23 ~0.016Q0 55 0,12152"
24 0.02882- 56 0.11413
25 ~0.01922 57 ~0.04917
26 0.04258 58 0.00477
27 -0.01968 59 0.13717
28 "0.01948 60 0.0420"
29  -0.4223 61 -0.00425
30 -0.13165 62 -0.05512
31 0.05651 63 0.43264
32 -0.03941 64 -0.16281
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L3

Table-5.4 (contd).

" Industry # Values.
65 0.06357
66 - -0.07577
67 ~ -0.02049
68 0.05903 4f
69 - T 0.00496 - .
¢ 70 _ ~0.08640
71 0.07739
72 -0.02446
73 an 0.04466
74 -0.00094
75 0.04790

Mean: 0.00429

1)§This index is based on the followihg formulation:

105 6 66 .
. b

' k 1 | 2(bos = b)Y
;E ij ij
Q —— ) . / 61 66
.3 ff 61 66 s . - (u,., + u., -
S DA G ) w?'+b$) o

.= . s
v v= J

. (G =1,....,75).

. ##) See Appendix A for the description of these industries.
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values, indicating the direction of change in coefficients, are shown. *
On the average, the input ratios in most industries decrease slightly

(0.4 per cent). We also find that in ‘each major industrial sector most "

2

Q i are increasing while others are becoming smaller - -for 36 iﬁdustrie§
. . » L s - g <
(out of a total of 75) the ratios are decreasing. This observation points
: _ , , o o, .

directly to the question of producf substitution in.relation to structural

v 7 ﬂ ;o
‘ change: The following interpretation (although very limited in its scope)

4

is offered. -
/ A2
7 The substitution of a lower for a higher input ratio does not

. [N
require any elaborate explanation whenever it can be construed as an igg;-

“

pendent technical change. A reduction in any.dneior\mpre coefficients,

, -

with the rest of the input matrix remaining the;saﬁé, will always result
in a more efficient“gtilization of resources: It makes it possible to
produce any given bill of goods with smaller total inputs of goéds and |

services (Leontief, 1953).

® H

' An increase in various input ratios calls for a_special explana-
tion. It might be that changing external environments of produccion -

exhaustion of natural rqSoques etc. -— occasionally cause increased

input requirements. In most instances, however, one may surmise that an
: C ; ' e

increase in the technical cpefficiénts of certain kinds of inpuféiis asso-

ciated with a reducﬁioqiof the input ratios of some other commodities

_and seryices absorbed by thefséme industry. The adoption of a new fnethod
of produétioﬁ=entail§ a .simultaneous change in all. its fhpﬁf ratios and
the reduction in some of them could not, pérhaps, be realized without

3 <

o

corresponding increases in the.other.

i

v oo
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In chart 2 we present those rndustries-thatdurjervent pronounced
positdve and negative change. It'is evident that the fish products industry
(no. 10) registered the highest negative change, followed by metal mines
(no. 4). The highest pdsitive change was recorded for gas utilities (no. 63),

_which was followed by the pipeline transport industry (no. 54).

N ) .
This analysis tends to point out the problem of the 'product mix'
of industries. Since it involves individual input coefficients, the problem
is better understood by analyzing'the cell-by-cell variability_of direct

coefficients by industry.

The results of this cell -by-cell analysis are presented in Table

1)

5.5. Column (3) of this table represents the’ weighted average of the

percentage change in diregt eoefflcients for. all of .each industry's non-

4
s i

prlmary intermediate demand Column (5) of the table shows the percentage .

-
¥

of coefficients that move;in.the same directioni(posatlve'or‘negatlve)

as the change registered in ¢olumn (3).« e ,_"

2™

There is.a tendéncy“fdrnthe majority of the.ihdnstriesiconsnming
) L S
non-primary 1ntermediate inputs to show coefficient changes in the same
direction as the pveralljchange.. As can be seen from column’(S) 50 out

of the 75 industries examined showed coefficient changes of the same direc—

tion as the average for the majorityrof their individual inputs. Out of

1) See notes to thls table for the method of analysis on whlch these
results are based.
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these 50 industries,‘the direction of cﬁenge for 24 happehs to be posi-

tive, and the remaining 26 industries show a negative direction of change.

1

These different directions are indicative of. a changing ' 'product-mix' of

the industries over the period under study. The explaﬁétion of the causes

of change in 'product-mix' lies beyénd the scope of the present analysis

since it would involve studying the production processes of the industries

in questiQn&ip
' . . e

Assuming tha ihdividual coefficient changes are a function of

o <

' > . . . ) -
" the changes at the industry level, -one would have expected that the con- g

8 2

formity of individual coefficient chénges would be most marked for those

industries that showed large’average changes between 19%1 and 1966. Simi-

A2

larly, non—conﬁprmity woeld be testricted to industries‘that etowednrela—
tively small average changes. The evidence does not eupport this. ; For
instance, the pipeline industry (no. 54) sﬁo%s';n,;verage change in all °
coefficients of’29.3‘per cent but only 20 perbcent of the coefficients

follow this average pattern. The shipbuiidipg industry (no. 35), with

v

a) The numbering scheme of commodities and industries corresponds to
the list in Appendix A.

b) ¥For any given industry, the first entry in this column is a. weighted

‘ average of the pefﬁcent change in the direct coefficients for all of

. its intermediate demarid.  The next two entries (in some cases one)
show the percentage change’ in coefficients for the first and second
largest commodity used by the given 1ndustry. “The ranklng of “the size
of the coefficient does not depend upon'its valued but has been deter-
mined by the level of the dollar flow observed in 'Use matrices.

-

.

c) This column shows the-number .of commodities’ (with non-zerocoeffi-
c1ents) absorbed by a partlcular industry. : o

94

d) The‘f;gures in this column show the perCentage*Qf commadities (coef-
fiéients)‘that registered changes between 1961 and 1966 in the same

dIxection as ‘the change in the weighted average of the coefficients.
all commodities for a givenm industry.
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72 per cent of its coefficients conforming, registered a relatively small

j
¢ 3 ;
average change of -13.1 per cent for all its coefficients.

This seemingly unpatterned behaviour of changes between 1961 and

1966 in the various individual input coefficients is disconcerting. If ///’

e -

one were to observe moréfiegularity in the pattern of change, the task

of updating and projectiﬁg coefficients based on th€ average pattern would
5.3 CEbL—BYfCELL ANALYSIS OF THE VARIABILITY OF
. . DIRECT COEFFICIENT CHANGES, BY COMMODITY.

be much easier.

- In a similar fashion, for the years 1961 and 1966, we examined
technical coefficients in maqrix‘B; cell-by-cell (row-wise, that is b?;>
commodity), to détérmine %ﬁgtﬂer»the input coefficients for the various
direct users (industries) of a giveq'commédity move in the samekﬁay as the
o@érali average.

R “ ‘ . o « )
An]exémination'of‘the data.on individual input coefficients dindi-

7

‘cates a very marked.degree of variability in.the extent and directien of
change over time. This is evident in Iable 5.6. Commddities that exﬁibigﬁ

positfve changes in overall coﬁsumption by industries between 1961 and 1966
showed frequent: decreases in coefficients into individual consyming indus-

tries. Likewise, commodities with overall negative changes in their direct

[
'

~consumption by industries showed numerous instances of increasing require-
ments for particular industrial consumers. "Moréover, this opposite

direction of movement was not necessarily confined to the small customers

s

for a giveﬁ commodity. Often, coefficients fotr the two largest inter-

L

" mediate custbmers for a commodity input changed in a dip€et¥on opposite
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26 + 8.8
64 ALL ~5.5 57 49
45 ALL - 2.6 3 48 . -4l 2.2
27 <10.7 A 40 - 5.4
28 +14.8 - )
) 65 ALL +85 113 54
47 AL + 8.2 57 65 1 ¥8.0
45 ¥ 8.7 3] +11.3
223 + 2.2 "
S 65 ALL -24.4 It 54
48 LALL +30.7 5 60 : 41 -i6.3
1 +52.7 ‘ 70 -~ 8.9
29, -~ 2.4
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67 Ioace + 6.9 02 61 92 ALL AR G& 59
" 75 S wo | e TE
H 31 9.2 67 -10.0
! .
" 63 . _77.8 23 75 93 ALL -7 73 (34
by AT 75 ey
' } 70 +11.8 ) / t 45 +21.7
02 i oALL 1272 16 53 94 ALL kLT 73 55
i s 339 75 i +7%.6 -
I as -15.3 45 +40.0 -
70 ALL + 6.1 53 49 95 ALL 4.3 71 72
'\ 175 +10.9 ] . 67 + 5.?
! 42 - 4.7 65-97 El + 0.9
71-77 | o ' '
78 ALL + 6.0 61 75 93 ALL +.7.1 1 109
. 63 E) " 67! LR
67 - £ 3.0 -
3 99 ALL 4328 1 100
79, ALL -13.8 21 338 ; -] 1154
S s Sy 52 + 5.1
| 75 -56.9
| 100 ALL 111.8 5 40
89 ;0 ALL +9.9 35 57 73 +13.1
74, YA ) . 59  #15.2
57 -27.9 : o :
i 101 ° ALL r+ 8.2 1 100
&1 ALL +35.1 70 83 73 + 8.2
3 1389 7
. 56 +112.7 102 £ ALL -5.2 7 ¥y
> s +33.8 ’
. 82 . ALL -210.0 1 100 43, ~10.4
R & ~200.0
103 ALL + 5.8 1 109
83 ALY - 5.5 18 28 T 5 75 )] +5.8
74 <16.1 ) 4 )
55 +10.6 , 104 AL = 1.6 70 63
. 75 - 4.1
&5 ALL -11.4 65 49 67 -21.1
74 1.3 , :
57+ -44.0 105 ALL - 6.8 70 . 73
R . 66 ~-12.4
85 ALL +13.8 ¢! " 14 78 65 - 4.9 .
L 65 +.3.5 ’ ) :
-1 +26.6 |
88 ALL +4.8 73 70 i
It TEF3 a) The nuobaring scheme of Commodities and
2z 51.4 Industries corrosponds to +the lize ia
) Appendix-f} Cocmodity iaputs refer to
87 ALL + 7.6 2 160 non-primary fnputs. : Coe
75 + 1.9 . ;
, ; b) For aay given cermodity, ‘the ffrst eatry
£3 lLLLr 2.1 70 56 ln this columpn is a weighied averaza of the
E S G172 percent change in the direct noa-pricacy
66 8.3 E cozflicicats for all of its intormedinte
. ‘users. Toe next two eantrics (in sora
89. ALL +10.3 69 59 cases one) indicate tha parcent chang= in
¢6 6.9 the diredt noa-prizary cos2fficlears for the
67 -31.9 lst and 2nd largase user of the sivea ce--o-
dity. The raaking of the uzer size is not
90 ALL + 2.0 70 71 deterninad by the sice of the inpet coef—
66 ~ 9% -ficleat, but by thz 1€vel of tha dollar
21 +2.1 flowrobseryed in the USE matrices.
o1 ALL _25.0 65 54 . €) This colum shows the nusbar of industrics
66 - 357 . that consuze the given conzodity.
. 67 be-1 d) 1he figur®s in this column shows the per-
N centaze of consumiep industries thac showed
chanpes between 1951 and 1956 ia tha no-s
d¢lrectlon as the chasge {a the v2lghted
average of the coefficients for all tha
e custor2vs of a givea comodicy.




to that of the overall average. ' ) >

a p

There is a tendency for the majority of the customers of a given
P . _

commodity to show direct coefficients changes of the same ‘direction as the

overall change. As can be seen from column (5) of Table 5.6, 76 out of the

105 commodities examined showed coefficient changes of the same direction )-

~as the average, for the majority { of their individual consuming industries.

It might be expected that the conformity of individual coefficient changes

to the industry averagge would be most marked for those industries that .
showed large changes betﬁeen 1961\and;i966 in,their direct requirements,

and that the cases of opposite directiéon of movetient would be confined to.

those industries with small average-changes over the period. This is not

. ~ L3
51

generally the case. For example, commodlty 9 reglstered a relat1ve1y C -

%\'

high percentage change (68 77) ‘in its usg by all 1ndustr1es, w1th 80 per -

cent ‘of the: coefflcients conformlng ‘to thls average change For commodlty ‘

19, on the other hand with a relatlvely small percentage change of ;12. 77"

3

we not1ce,that 73 per cent of~the coefficienﬁs conform to the'average change.

3
.. I

3
ThlS unpatterned behav1our of changes between 1961 and 1966 for

B o
thé various commodlty inputs is simllar to that obServed in the celi by— .' ’

cell variability of direct coeff1c1ents,by‘1nduStry. If the pattern.were :
- . o0 s : L=

S
‘ o

" found to bevregnlar the task of updating and projecting these:coeﬁficients'

e

also would have been an ‘easier one.

> » . -

1) 30 negative and 46 positive ,
- 2) Those with more than 50 per cent of the coefficientavconforming:

@



’has been analyzed mainly from two angles: the interdependence

-80- 7
CHAPTER 6 . : .

LINKAGES AND THE CONCEPT OF KEY SECTORS: -
AN ANALYSIS OF THE.CANADIAN ECONOMY.

Structural interdependence between the various sectors of an

'economy has provided the énalytibal basis for some of the proposigiéns

in the; theory of growth. _The'interdépendence4of inves\ment decisions &
- - : w Y cg " . . N -z

arising

3

from the consumption side and’thaﬁ arising from. production or tecHnold-j

’ éical relations. The former, -inspired by an ééseﬂtially Keynesian frame- °

L3 e ) X . .
work: relating- the expansion &f industries to tHe'generation of “incomes

and their disbursement led some to ‘advocate thé ahtonp@ous expansion of

4

. o 3

‘a compiex of/;ndgglrieg suppprting eachyotﬁer through the simultaneous

Creationdof‘effectivq demand. fhisgapproach emﬁhasizeq‘the need for

2

maintafning a balance hetween the relative rates of growth of the
5 e S . - -
different sectors’ of' an ecopomy éompatible with a given.demand structure.

&

. The. second aspect of interdependence, arising thrbggh technological =

. . N
[ . L. N N 7
interconnections between the various sectors of the economy, has led to

exploration Qf theonotion of 'key éectors' (Hirschman, 1958). The

underlying idea®is that some sectors, through their 'lipkagés' with other

sectors, are i a favourable position to induce the -expansion of. other

' sectors (and some%imes’even}help the,initiation of)new industries). ‘Thus,

) . o . co ;
it is gcontended, a pattern of pressures and ‘incentives can be worked out

“'b§ iﬁvesting initially in those sectors which'have high technological

3

©

P

g L . ’ : o IS
- linkages. What -is adVOQ§téH, therefore, is a sequential pattern of growth,

the purpbse bgfngsto.seleét the most. efficient seduendeAto,acceleiateAthg

.0 A T '
growth process.

&
B A

iR

- \
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The two related ébncepts of linkages and key sectors are examined’

in this chapter. A brief review of these concepts is presented in sections:‘

: o [

6.1 and 6.2, respectively, and in section 6.3 empirical findings fbffCaﬁada‘
are discussed. . ‘ . B o

P
.

e ' , 6.1 STRUCTURAL LINKAGES

°

A

Hirschman's (1958, chapter 6) signifipant contribution is that he

4

provided a causal relationship to connect‘linkage‘effects with the process: -

1)

" of economic developmenE. The structural linkages can be analyzed in two

ways. An_activity absotbs inputs from others, and, whenever it operates at
a positive ibvel,:provides stimulus for the expansion (or initiation) of
.production\in the.input-providing industries. This has been termed 'the

%
n

baékwafd,linkage effect. Second, anvactivity provides inputs to other
w© - A ‘ : o A
industries, and, in so doing, either throughbthevqheapening_gf its products

Coey

or through greater ayaiiability, stimulates increases in the output levels

N -

of the absorbing industries. . These have been called the forward linkage
effects. The potential importance of a particular §éctor in generating

- growth depends uponﬁfﬁe strength of these’stimuli, and it is argued that
- ’ o . "\'. - ’ ‘ w -

e ® " e

+ 1 .

the backward linkage effects,  which are more .powerfdl in their operation -
"~ ‘than the‘forward,linkage-effecfs, é@dld be used as a basis: for investment
' : oL g c o \

decisions. . T L L 5.

'1) See Yotoponlos-Nugeﬂt (1973) on this[poiﬁt; B “

=

-~
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. tion relations which prevail at a point in time..
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The input-output framework has been_suggésted ds an empirical

b€%ol to quantify these linkages simce it brings out in detail the p;odué4

Y,

) -

‘A measure of backward linkage for any industry is def{hed B

4
A%

A.'(Chenery and Watanabe, 1958) as: the ratio of its‘iﬁtermediate consumption

to its total output:

RARNTVE T (6.1)

where uij are intermediate demands for commodity.i by industry j,. and gj

-

is industry output. o ;.u o T e .o

< - S
. Correspondingly, é%e'forwérd linkage for aﬁy.iﬁdqstry j is estima-

< L

) : A ‘- o ,
ted by computing. the ratio of intermediate demand for the output of that

industry (interindustry deliveries) to the total-availability of the out-

put of that industry:

- R

. ji 1 i ; -
J (6.2)
<&
or: Tz d'i i
o gj + iv dji mi

-

1)

In a study by Chenery and Watanabe (1958) the degree of interdepen-
dence of various sectors has been computed on the basis of backward
and forward linkages for the U.S., Japan, Norway and Italy in.an

input-output framework.

- 4

g
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where: ' .
d,,u,,+% d, e = g+ d..m, since D(U +-e) .= D(q + m)
S EA 5 S £ 2 e P ' )
ji 1 | . : = Dq + Dm .
, o =g +Dm
- ’ ' e -

These are average medsures, however, and do not give the~
) i X . , r
‘distribution of inputs or deliveries among tﬁb\zzrious industries.- Thus,

these estimates of linkages do not distinguish tween those industries

‘ 4 . . ..
which have highly skewed patterns of inputs or deliveries and those whose
. : L 2nl

structurélprelations are more even. Also, since they are based upon the. .

»

direct input requirements alone, the indirect and secondary repercussions

_of)the input requirements are not included in the estimates.

-~

A more refined way of computing these linkages is suggested by

Raémussen (L9§7) who makes use of the inverse of .the input coefficfénps

,-matrix fqr‘thi§ pﬁfpoéé. These\D?ve already been defined im chapter 3 as

equations (3.192°to (3.22): It should be recalled from the discussion of

the results based on these equations in chapter 4.3 that the index K 1 > 1

indicates that industry j draws heavily onythefrest of the system, and the
converse is true for K.j < 1. Similarly, Ki. >"1 would show that the

industry in queétion will havé,to increase its ‘output more than others -~
for a unit‘increase iﬁ final demand from the whole system. Following this

reasoning, the index %F the 39wer of dispersion, defined in equation (3.19),

is analogous to the backward linkage effect; and the index of the sensiti-
PR

vity of dispersion, defined in equation (3.20), is analogous to the forward

linkage effect. These aVeragé measures are supplemented by the measures of

variability given in equations (3.21) and (3.22).
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. 6.2 THE CONCEPT OF A KEY INDUSTRY. ;

vHaving defined bacgwardqand forward linkages, a key.industry can’.
: ’ ;T o ‘ . . AN
- then be identified as one -for which::

. (a) bofh Kh"and K, are greater thah unity;
F .| Ji. T
- and (b) both L 3 andei are relativély?;owk}) . : C@:

’ ThisjﬁLsignation 2)-of a key industry can be de%Fnded by reference
' . ‘ .o ® ko S

.to the fact that if K 3 is felativeiy large and L 3 is relatively small, an.
) . Ca

increase in the final demand for the p;oducts*of industry j would cause a  ’

relatiuely greater share of the increase in final,demand‘fd be returned to

the system of industries in general. Further, it canbe argﬁed that its
large effects on other industries are the most  significant characteristi¢s

of a key industry.3)

The above formulation also follows Hirschmanfsncharacterizatibn

f

of a key industry. He defines a key 1ndustry as one whlch has a high back—

ward as well as forward linkage. It should be pointed out, however, that

s

Hirschman stipulates”no restrictiohs on the values of L q and Li for

1) Operationally, L ; and L; are &efined to be lower than the average of
75 industries exafined. o , ’ ! -

2) A similar formulation, in a Leontief input—output framework, has been
used by Hazari (1970) in determining key sectors in the Indian economy
_Also see Laumas (1975). - .

3) For example, imagine a situation of general unemployment of resources.
If the government wishes to increase final demand in such a -way that
economic activity  is stimulated in several industries, final demand
could be increased for the products of industries characterised By
high K : and-low L ;. An expansion in these industries would lead to

2 genera} increase in, activity embracing most 1ndustr1es

v
“

s
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- defining keyisectors., He chus,Hieregards’the,nspréad;effectsuﬁoffthe“ . - o

s . ) In conformlty with the analy51s of structural change (cf chapter;' R

inverse matrices and hence the identification of key industfies pursues’™ - o .

. technological considerations alone. - In yet another fashion, key industries .3

- 2 E] - !
- s -, - e -, f 4 N
- ) . . r i ‘o
. . - - . .
2 R . . . ’ .
- N Er .
- ¥ . o
+ . .- I3 -
. - ' P
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..85_' M - S TE * s - . s "
- N . e C . - . ! RS
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A

development of an industry. These effects are, nonetheless,.'very important. - )
R : - E . - ,‘ Lo . P B 3 : RS / / . ~,—.; .
.for_industrial divérsificatibn; S :; R R TR
© S LT B N

g e : , e e .

‘ . M : i

J) key industrles may also be 1dent1f1ed by con51der1ng the (C - I) and P - S
(c - &) matrlces. The correspondlng 1nd1ces are ( K j and 'Ki°), N

‘.

('L 3 and 'L ), (" tj,gnd;jjxiy); and ("ﬁ ; land ''L.).

e A

b

~ ' The indices described above are computed on -the basis of the s

..

v

#

- s R > b

& L

. 5

can be defined by conéideringqfinal demand, given the technologica1'$truc-

,turé. The focus\ln such an approach is the manlpulatlon of the blll of = iq;' .
i . A . o :5.5@ ‘k;"g A
ifinal demand Following Hazari (1970), we consider the foIloqing¢&pproacﬁ;1;fi T ke L
E . o ) ) = > . 5 ks ) . ,-'r-*,}-i" _‘ “t-.' B

The gross output levels required to sustainéa givgn‘vector of S e T

- ) : : o e Tl e P

‘X\L

final demand are determined by g =~Cy. C 3 (= 5 m 13) measunes?fﬁg
] ’ 3T l \ ‘ e
total output needed to support a unlt 1ncrease in flnal demand for thﬁ

LTt
©

. ' m )
products of the j-th industry. Ci (= 5 ) 1ndlcates;the total .
’ - e . ¥ € -
N . P _l ' - 1 s ) 173;‘ - S . /'},
output requlred to sustain a unlt 1ncrease 1n f1na1 demand for Uhe? odgcts LT
) v ) oo ,‘!;_,' L A C:: 2 o i ';-,
of all industries. S T A U <
v : B A : - Ln
EJ“ . o * . : - 3 N " s ; - N ‘j 5 " - .
' o B s B
- . - . : o , ST AT

3 ) . : - [ e =2
B .

‘l) See equations (3.11), (3.14) and (3.15), reépectryely. * ﬁ;..t,:éfrf : SR
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All industries in which both C.j and pi.ﬂare high can be
described as key industries. This proceduré would, however, represent
unwelghted changes in gross ontput levels, implying that all industries
are equally important. In order to bring out the relative importance
of‘industries in the total economy, we have employed a weight consisting
of the final demand of a particular industry(as a proportion of total

final demand. The following indices have been prepared to identify key

industries in the Canadian economy:

A, = W. C ‘ 6.3
J i ‘j ) ( )
Mo oW G - (68
where: W, = y. / ° y. are the weights l)t =
i~ Ji' 1@ i s .

l .
i=1

Industries for which both Ajuand Ai are highz) can be defined

-as key industries. *3

£

6.3 DISCUSSION OF FINDINGS

r

- £ Yey 1ndustties in 'the Canadﬁan economy for 1961 and 1966 have

l
been identified on the basis of technological considerations as well as

from the viewpoint of’final demand. Methods I and II correspond to these

-

. k\

1) These weights are the same for both indlces

2)" Operationally, A and A; are defined to be’ higher than the average .
computed for 75 ndustries examined.



" higher than the number of industries héving high forward linkages.

_§7;

.

identifiication procedures. Theselmethods; besides considering matrix C
itself, also utilize two more matrices, (C - I) and (C - &), for identi-

fylng key industrles Matrix C, it will be recalled (cf. chapter 4),

1 E IR

‘deals with both direct and indirect effects on the output 1evels con-
sistent with a given. bill of final démand. Analysis of matrix (C - I)
concentrates on indirect effects. Matrix (C - 8),.howevgr, considers
indirect éffects’dn other industries only =-* that is, exclusive of the

industry under considération, so that the feedback effects on the industry

‘

itself are disregarded. . N
- ~

e

6

METHOD I: Using this method, three indices corresponding to

each of the matrices mentidﬁed have been prepared for the years 1961 and

1966. Key industries identified on the basis of these indices are shown

>

in Tables 6.1, 6.2 and 6.3 for 1961 and in Tables 6.4, 6.5 and 6.6.for

the year 1966.

v

An examination of these tables reveals that in both years and
for all indices, the number of industries with high backward linkages is

% l)

This is not a surprising result, since in an industrialized_eéonomy like

Canada one would expect a larée mumber of industries to rely on the rest

of the production system for their input-provision.

4 v
2

: v Co :
1) A comparison between 1961 and 1966 shd%s that the number of industries
~“with high. backward linkages is 38, 24, and 23 in 1966 for three indices
used, respectively. In 1961, there were 35, 21 ~and 18 1ndustries with
high backward linkages, réspectively.

I

i b e i

e
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TABLE 6.1 LINKAGES AND KEY INDUSTRIES R
IN THE CARADIAN ECONOMY: 1961
High Forword High Backward : B N
Industries. Linkage and Industries. Linkage and Industries. Key Industriecs.
Low Cocff. of Low Coeff. of , Mechod 1, Index I.
Varjation.* : Variation. **
. Ly, - Ky Ly v K, Ry by Ly
1. 2.10 3.00 8. 1.34 £.09 23, 1.22 1.44 3.69 3.71
2. 1.31 3.90 9. 1.27 4.02 25, 1.41 1.01 3.18 4.56
4. 1.22 3.70 10. 1.14 4.08 26. 2.05 1.04 2.51 4.63 ?
6. 1.46 3.25 11. 1.32 "3.72 28, 2.20 1.10  2.19 4.41 .
17. 1.53 4.13 12. 1.13 4.15 - 29. 1.18 1.05 3.78 4.38
19. 1.05 4.50 14, 1.29 4.32 37. 1.36 1.10 3.65 4,47
21. 1.54 3.49 15. 1.01 4.24 38. 1.10 1.02 4.18 4.55
23. 1.22 3.69 16. 1.19 4.33 39. 144 1.37 2.86 4.25 "
. S N
24, 1.02 4.30 = 18, 1.15 4,32 7 41. 1.32 1.17  3.45 4.55 :
25. 1.41 3.18 19.. | 1.12 4.38 . o
26. 2.05 - 2.51 . 20, ©© 1.08 3.93 . %
27. 1.74 3.69 22. - 1.35 3.55 -
28. -2.20 2.19 23. 1.44 3.71 :
29, 1.18 3.78 24, 1.34 3.56 PR .
32 1.11 4.64 L35, 1.01 4.34 -
37. 1.36 3.65 26. 1.04 4.63 ¥
: B
38. 1.10 - 4.18 28. 1.10 - 4.41
39. 1.44% 2.86 29. 1.05 4.38 ) -
“40. - 1,22 3.78 30. 1.24,. 3.62 * : °
41, 1.32 3.4% 31. 1.18 3.54 *
43, 1.41 2.91 2., 1.15 L.29
53 1.51 - 3,11 -~ | 34, . 1.14 .22
J N
P4
B4
E
. s ,
¢ '
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‘
{Table 6.1 continued).
K. Ly, K.j‘ L.j Ky K.j Ly Lj
: 4
57. 1.39 3.22 37. 1.10 4.47 '
62. 1.06 3.89 38. 1.02 4.55 .
65. 1.89 2.17, 39. 1.37 4.25
66. 1.26 3.30 41, 1.17 4.00
67. 2.36  "1.88 42. 1.06 .09 .
72. 1.08 3.84 R 1.09 3.81
3. 1.27 3.130 45. . 1.13 3,69
46, -1.07 3.87
47. 1.11 3.83 v
48. 1.13 3.69
- 49. 1.16 3.63 °
50. 1.20 3.52
59. 1.17 3.85 .
1
*Average ** Average
L, = 5.65 L, =4.70 ~
i. .3 s .
i
t
Ed
v
e T ! M _

L e
e
e T
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TABLE 6.2 LIKKAGES AND KEY INDUSTRIES
z IN THE CABRADIAN ECONMN: 1961
. High Forwvard ‘ High Backward
Industries. Linkage and 4+ Industries. Linkage and .
Low Cocff. of Low Coeff. of ’ Industries. M Kﬁyd‘.?dus;r;e's.”
Variation,* . Variation.## ¢ tho : naex ‘
VR T T v Ty (% T v
k1. Ly. Ky by UL Ly
19. 1.10 1.68 12. 1.25 1.69 26. 3.01 1.08 1.48 “1.91
24. 1.04 1.02 15. 1.02 1.90 29. 1.35 1.09 0.79 1.91
25. 1.78 0.96 16. 1.36 1.8? 37. 1.69 1.20 1.60 1.93
26. 3.01 1.48 20. 1.15 1.56 38. 1.21 1.03 1.56 1:59
28. 3.28  1.017 . 26. 1.08 191 a1, 1.62 1.32 0.79  1.69
29. 1.35 0.79 29. 1.09 1.91 . ’
37. 1.69 1.60 31. 1.34 1.61
38. 1.21 1.56 32. 1.29 2.03
39.° 1.85  0.70 1. 1.08  2.07 ‘ .
40. 1.42 1.38 34. 1.27 1.84 -
41, 1.62 0.79 36. 1.19 1.46 .
43, 1.78 0.90 37. 1.20 1.93
62. 1.1 0.69 38. 1.03  1.59 ;
55. 2.69 0.50 41, 1.32 - 1.69
66. 1.46 0.67 -42. 1.12 1.53
67. 3.59 0.51 44. 1.17 1.42
72, 1.17 0.65 45. 1.24 1.62
46. 1.13 -1.56
48, 1.25 1.723 .
49. 1.31 1.91
i 50. 1.37 177
*Average 'L1 =1.71 ** Average 'L i =2.21
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- TABLE 6.3 LINKAGES AND XEY INDUSTRIES
IN THE CANADIAY ECOLJMY: 1961
High Forward 7 High Backward
Industries. Linkage and Industries. Linkage and Industries. Key Industries,
wEe Low Cocff. of Low Coeff. of . Method I, Index III.
Variation, # Variation. *= R
v Ty o T . Yoy vy Ot Ol g T
5 Ky, Ly, X Ly, Kio TRy T L
: . - T
24, 1.04 0.96 12, 1.21 1.69 29. 1.35 1.07 0.66 1.
25. 1.81 . 0.96 15. 1.07 1.96 41. 1.61 1.30 0.66 1.
27. 2.04 1.26 16. 1.22 1.54 : L
28. 3.38 1.06 ¢ 20. 1.21 1.60
ES .
29, 1.35 0.66 , 29. 1.07 1.97
a9. 1.96 0.72 - a1. 1.44 1.61 -
40, 1.40 1.38 32. 1.20 2.01 .
41. 1.61 0.66 34, 1.21 1.84 N
43, 1.91° 0.91 36. 1.27 1.46
60. 1.03 0.98 37. 1.09 1.79
62. 1.18 0.71 41, 1.30 1.71
65. 2.86 0.52 42. 1.15 1.58 =
: : .
66. 1.56 - 0.68 44, 1.25 1.63
67. 3.74 0.51 45, 1.33 1.62
72, 1.22 0.67 46, 1.21 1.56
48, ! 1.35 1.73
- . 49, 1.41 1.91 f
50. 1.47 1.77 .
* Average "L1 = 1.51 *xpverage ''L 5 = 2,18
-
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TABLE 6.4 LINKAGES AND KEY INDUSTRIES :
IN THE CAMADIAN ECONOMY: 1966 —
High Forward - High Backward .
Industries Linkage and Industries. Ulinkage and Industries, Key Industrics X
Low Coeff. of Low Coeff. of Method I, Index I.
, Variation.* Variacion, % R v
%y, Ly, K.j L.j &g, K.j VLi. K L.j =
1. 1.90 3.14 9. 1.26 4.07 19. 1.07 1.10 4.35 4.387
2. 1.20 4.05 10. 1.90 3.78 22. 1.16 1.32 4.15., 3.68
4. 1.10 4,08 11. 1.36 3.57 23. 1.12  1.59 3.97 3.51
6. 1.53 - 3.25 - 12, 1.14 4.1 24, 1.02  1.34 4.29 3.49
7. 1.50 4.23 - 14. 1.27 4.43 25. 1.22  1.04 3.67 4.39
19. 1.07 4.35 15. 1.04 4.17 26. 2.04 1.03 2.52 4,61
21. . 1.50 3.65 16, 1.19 4.39 28. 2.18 1,08 2.22 4.46 : . .
22. 1.1€ 4.15 18. 1.17 4.35 29. 1.17 1.08 3.84 4.30 . . .
23‘. 112 3.97° 19. 1.10 4.38 - 32. 1.7 1.18 4,45 4,22
24. 1.02° - 4.29 20. 1.07 3.98 7. 1.45  1.13  3.49 4.44 ) R
25. 1.22 3.67 22. 1.32 3.68 38. 1.14 1,01 4.18 4.72 .
26. 2.04 2.52 23, 1.59 3.51 39. 1.30  1.17 3.18 4.26
-27. 1.79 3.65 . 24. 1.]&. 1.4 40. 1.26 1.05 3.70 4.62
28. 2.18 2.22 25, 1.04 4.3 41, 1.28 1.19 3.58 3.95
29. 1.17 3.84 . 26. 1.03 6% 42. ' 1.03 1.06 4.21 4.15
32. 1.14 4.18 28. 1.09 4.4
) b4 =
37. 1.45 3.49 29, 1.08 4.30 '
38. 1.03 4.21 30. 1.39 3.68 ‘ :
3%. 1.30 3.18 31. 1.15 3.66 Ty
40, 1.26 3.70 32. 1.18 4,22 - -
4l 1.28 3.58 33, 1.06 4.66
42. 1.03 4,21 34, 1.21 3.88
43, 1.31 3.15 6. 1.10 J.79
3 + .
- N .
) i
Y b )
—— N - 3 4
. = N )
, _ —
i 3
. H
; ;
- g - | h

R Esc e e b
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Table 6.4 (continucd).
-
K, L “ K, Ly
_ . 2
53, .61 3.27 37, 1.13 6.44 N
57. 1.52 3.07 - 38. 1.01 4.72"
65. 2.00  2.05 39. 1.17 4.26
66. 1.26 3.32 40. 1.05 4.62
67. 2.25  1.97 81, 1.1% 3.95
72. 1.10.  3.84 42, 1.06 4.15
73. 1.25  3.53 44, 1,02 4.07
4s. 1.06 3.9
g 47, 1.08 3.96
* 48. 1.10 3.82. oy
49, - . 1.14 76
“ 50. L.15 3.67 . A
59. - 1.01 4.41
64. 1.02° 4.4 ,
In e
* Average © %% Average
L, =5.53 L, = 4.74
1. .3
-
L] -
- i
W, -
. .
L N
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TABLE 6.5 LINKAGES ALD KEY INDUSTRIES
TN THE CANADIAN ECONOMY: 1966.
v - High Forward High Backward
] Industries. Linkage and Industries. Linkage and Industries. Key Industries.
Low Cocff. of | «  Low Coeff. of . Method I, Index II.
Variation.* Variation, %
v ' ' ' ' ' ' '
X, Ly bR Ly Ky Ky Ly, Ly
. 19. 1.15 1.63 12. 1.270 1.68 24. 1.05 1.66 0.96 2.10
24, 1.05 0.96 15, 1.07 1.88 25. 1.41 1.08, 0.93 2.10
25, 1.41 0.93 . 16. . 1.36 1.91 26. 2.98 1.07 - 1.49 1.77
26. 2.98 1.49 ¢ . 20. 1.14 1.58 29. 1.33 1.15 0.85 1.93
. 28. 3.25 0.99 24, 1.66 2.10 37. 1.86 1.26 . 1.58 2.0}
29. "1.33 0.85 25. 1.08 2.10 " 38. 1.27 1.02 1.62 1.76
37. 1.86 1.58 26. 1.07 1.77 40. 1.49 1.01 1.33 1.57
N 38. 1.27 1.62 29. 1.15 1.93 4l. 1.52 ;.36 0.82 1.69
39. ‘1.57 0.71. J1. 1.28 1.65 42. 1.06 1.12 0.77 1.51
- 40. 1.49 1.33 32. 1.34 2.10 =+ . s
41, 1.52 0.82 33. 1.12 1.94 “
42, 1.06 0.77 34, 5 1.40 1.76
43, 159 0.96 36, © 119 . 1.48 g
57, 1.99 1.17 : 37. 1.26 2.03
62. . 1.06 0.71 38. 1.02 1.76
65. 2.92 0.48 40. 1.01 1.57
66. 1.47 0.68 . 61, ©1.36 . 1.69 )] : L
67. 3.39 0.53 42. 1.12 1.51 N ' -
.72, 1.19 0.62 YN 105 1.71 . ’
73. ©1.48 1.63 45, 1.11 ° 1.68
48. o 1.19 1.83
- 49. . 1.27 2.05 N
’ g 50. .1.37 1.76 ;
64, . 1,03 2.07
> *AvcrageA 'L, = 1.80 **Average 'L | = 2.20
» 1. v P
. \
! N
3
!
%
s
. .
3
N
-~
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¥ TABLE 6.6 LINKAGES AD KLY INDUSTRIES ’
- - IN THE CANADIAN ECOUOMY: 1966,
) E:B: Fzr:a;d . High Backward o
Industries. L n Z‘gm“n £ Induscrieés. Linkage and ~ Industries. ™ Key Industries.
Vo eton. & * Low Coeff. of Method I, Index I11:
~ ) Variation.** - , : ‘
e v o v s
' Ki. Li. . k.j L.j . KL k.j Li.
. ) - - B
24, 1.05 0.92 11. 1.69 2.17 24, " 1.05 1.71 0.92
25. 1.43 0.90 12, - 1.23 1.67 29. 1.33 1.13 0.72
27. 2.13 1.25 13. 1.04 1.72 - 41. 1.52 1.17 0.69
28. - 3.35 1.01 15. 1.12 , 1.9%¥ 42. 1.08 1.06 0.71
29. 1.33 0.72 16. 1.20 1.53
39. 1.677 - 0.73 : 20. 1.20 1.62
40. 1.48 1.32 24. 1.71 2.17 : *
612 1.52 0.69 29. 1,13 1.99
42. i 1.08 0.71 31. 1.38 -1.64 .
430 1.71  0.97. 32, 1.26 2.13 . .o
& 60. 1,02 1.12 33, 1.01 .73 ' J ‘
62. 1.12 0.73, . 34, 1.38 1.80 R r
65. 111 0.49 BT 1.28 1.49 ’ S
66. : 1.56 0.70 37. .7 1418 1.94 . :
67. 3.54  0.55 . 41. 1.17 1.72 -
72. 1,24 '0.63 42. 1.06 1.56{ ’
T ; a. 112 171
45. 1.19 "1.68 -
46. 1.06 1.66
48, 1.28 1.83 )
49, 1.36 2.05 . ) . N
. 50. 1.37 1.76 - )
~ 64. 1.11 . 2.07 )
* Average ''L = 1.46 ** Average ''L | T 2.19
" A i. d <J o
) ) - - Z
° .
he b ’ EN
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=
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l\ + L)



/ I : - - : St : , X .
, R e , .
. ool A : . . S oL ; RS TI

e . R B . ) - ;

; ~ . Lo . }

- : 3

N
1961 whereas this number rose to fifteen in 1966 (Tables 6.1 Q\d-G.A).
e A scrutiny of these tables shows further that the nine. key industries
1dent1fied 1n 1961 stlll remained key industries in 1966, In addition,

)

/ 31x more 1ndustr1es emerged as key industries in 1966 They are: wood,

: . . ; e

-

g - “(ne 19), pulp—making (no. 22), paper converters (no..24), parts and
' » e
accessorles (no. 32), 1ndustr1al chemicals (no 40) and miscellaneous

manufaotures (no. 42).

°

= An examination of Tables 6.2 and 6.5 (index I1) reveals that
L. ,,. ’ R /‘ ' ) ‘

‘thefe'were‘five key industries in 1961; whereas this number rd?e to nine
in 1966. Those identified asikey industries' in 1961 remained so in 1966.

e

However, .four more industries that emerged. as keyﬁihdustries in 1966 are:
paper converters (no. 24),Jbrinting and publishing (no. 25), industrial

chemicals (no. 40), and miscellaneous manufdactures (no. 42).

Looking at'lab s 6.3 and 6.6 (index III), we find that the

number of key,industries increased~te’ four in l§66 from two in 1961. . Those
-+

identified as key industries in 1961 remained key industries in 1965

Those which emerged as key 1ndustr1es in 1966 are: paper converter (no.‘24)

—

and miscellaneous manufactures (no. 42).

* . 3 : . N
' The analysis .of key industries thus( faprreveals
that the number of key 1ndustr1es idéntified is cgnsistently larger”in 1966

7
than in 1961 for the 1nd1ces employed. Furthermore, for both years, and

for all{indices, the number of key industries identified is sensitive to

»

Based on index I He find that there _Were nine key 1ndustr1es in-

"
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varis et 1) o
the variant of matrix C examined. Another interesting- feature ;sumhat / e

t (5 L ‘ g

" .

ithose key industries identified on the basis of index III are alsOrthe I “

‘ key industries picked up,by indexes I and II. One could say, relat%vely’"!. _
7 . ' " ., " . . T ) '—f, v ‘_-:“ /-‘
speaking, that they occupy a rather "unique' podsition in the production S :
system in so far as their growth potential is concerned.
f

METHOD II: Acggrding to thls method, key industries are defined

with respect. to, the blLi’Of final demand. These are identified by indices

]

for the year 1966. Each of these tables refers to the examination of ~\§

A, and Aii7 Results are presentedin Tables 6.7 for 1961 and in Table 6.8

K

) . )
matrices C, (C - I), and\{C - &), respectively, corresponding to indices '“

I, IT and III. : . 4 ' ' S

Based on 1ndex I we f1nd that there were 18 key industries in ‘

1961, whereas this number declineduto 17 in 1966 (Tables 6.nand 6.8).
.. e
An examination of these tables reveals further- tha& the 16 key industries

identified in 1961 still remain key in:}stries in_1966. However, petroleum
and coal products (no. 39) and nen-residential construction (no. 45); which

’éere key industries in 1961, do not appear so in 1966. Machinery (no. 29)

DR ) o
1) It is observed that in 1961 there were nine key industries identified
by matrix C; this number decreases to five on the basis of matrix

(C - I); and utilizing matrix (C - &) this number declines further to
two. Correspondingly, this sequence in 1966 was 15, 9 and 4 industries.

2)" Key industries with such distinction in 1961 were: machinery (no. 29),
and chemical products (no. 41); whereas, in 1966, we observe paper '
converters (no. 24), and miscellaneous manufactures (no 42) in
addition.

on el i+
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% ;- _TABLE 6.7 KEY INDUSTRIES IN THE CANADIAN
- ‘{f N ECONOMY, 1961r METHOD TT ' ‘
‘Y ™ ’ K ¢ ,'

. oo

Incius- Ind;ax 1 i Indus~ . Index II wInd\is— Index ITI
trfé:,s’. )\J. "X tr\i{és. ")‘j Ay tries. m

1. 0.040 0.091 1.  0.020 0.070 1.  0.018 “o?ﬁéi

0.077 0.043 12.  0.051. 0.031 12, 0.046" 0026 -

‘12, 0.087 0.067 23.  0.048 0.037 23, 0.047 0.036
18. 0.066 0.034 27.  0.035 0.055 27.  0.023  0.043
23.-  °0.071 .0.060 37.- 0.022 0.030 '37. 0.018 0.027 ™
27. 0.055 0.075 39,  0.020 0.030 39.  0.020 0.029
30. 0071 0.031 65.  0.031 0.125 65.  0.030° 0.124
37.. 0.038- 0.047 66.  0.067 0.174 66.  0.065 0.173 .
39. 0.071 0.044 67.  0.036 0.291 67.  0.028 0.283
bh. 0.104 0.045 71.  0.044 0.032 71.  0.044  0.032
ﬁ{i. 0.129 _0.054 73.  0.017 0.038 73.  0.016 0.037
65. 0.073 " 0.166 4. 0.042 0.054 74.  0.041 . 0.055
66. 0.174 ° 0.282 o
67. 0.109 0.365

68. 0.095 0.075

71. 0.086 0.075 o
73. 0.039 0.060 o
74. 0:066 0.080 i

Average: Ay = 0.027 o= 0.014 P omos o.oié‘

Average: A, = 0.029 = 0.016 " o= 0.015
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L : TABLE 6.8 KEY INDUSTRIES IN THE CANADIAN
B | ECONOMY, 1966: METHOD II
Indus. 'Index T  Indus-  Index II.. Indus-  Index TIT
tries. )‘j )\i ’ tr%es. . "’)‘j ‘ ')\i -~ tries. "Aj "Xi
—3 . — A
1. . 0.067 0;47 12: °0.045 Sioh 12, 0.041 0.023
8. 0.067 0.041 23. 0.046 0.026 23.~ 0.046 0.026
12.° . 0.077 0.060 27. 0.032. 0.048 . 27. 04022 -0.038
18. . . 0.059 0.032 29.° 0.017 0.021  29. 0.016  0.019
23. 10.066 0.046 37. '0.025 0.037  37. '-0.021 0.034-
27. ., 0.050 0.065 39. 0.016 0.019 - -39, 0.016 0.019
29. 0.032 0.035° 65. 0.027 0.128  65. . 0.026 0.127
30. 0.107 0.053 66. 0:062 0.153  -66.  0.061 0.151
37.. 0.044 0.056 67.  0.035 0.262  67. - 0.027 0.255
L 4. 0.091 0.042 71. 0.032 0.023  71.  0.032 . 0.023
65. 0.067 0.168 73. 0.016 0.037 73. 0.015 0.036
66. . 0.158 0.248 74. 0.025 0.034 - 74, 0.025 . 0.033
67. 0.105 0.332 75. 0.044 0.194 . 75.  0.041 0.19%
68. . 0.081 0.066 . ” o
71. 0.067 0.059 - S P
73. 0.039 0.060 . | T
74, . 0.039 0.048 ‘ o
. L s
- i i i V .
Average: '15 = 0.027 . = 0.014 o "= 0,013
Average x; = 0.031 "\, = 0.018 My = 0.017
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emerged as a Key industry in 1966. - o .

According to index II there is a marginal increase in the total

number of key Andustries. It rose from 32 in 1961 to 13 in 1966. Eleven
‘ ”’ . 4 " < - ) . v
key industriesérere identical in both years. Agriculture (no. 1), a key

2 13

industry in 1961, lost its key position in 1966. Two industries that.

emerged as key -industries in 1966 are: machinery (no. 29) and aummy: other

s

(no. 75).

Similarly, the number of key industries identified as per index
- IIT rose from 12 in 1961 to 13 in 1966. Eleven industries identified in

. 1961 still Femainéd key industries in 1966. Agriculture (no. 1), a key .

-~

industry inw1961, does-not appear'thus in 1966. Machinery (no. 29) an@

dummy: other (nq. 75) emerged as key industries in 1966

This analysis of key industries based on final demand considera-
tions sho&s'that,.foriboth years, and for all the three matrices examined,

7 A

g

. . ‘ 8 . .
there are ten. industries that com$istently show up as key industries. These
are: other food and soft drinks (no. 12), paper-making and other activities

“(no. 23), primary non-ferrous (no. 27), electrical products (no. 37), ﬁhole—

sale ﬁrade'(no. 65), retail trade (go.’66), finance, insurance and real

1

1

estate (no. 677, hotels and restauranté (no. 71), otﬁer services (no. 73),

and dummy: transport margins (no. 74). Furthe;more, a close scrutiny of

\;
N

" indices II and III warrants an interestiﬁg observation. We find that, for
both yeéfs, the -total numbetﬁbflkéy industries idéntifigd remains unchanged;
 in 1961 at 12 and at 13 in 1966. Theif’coﬁpbsiiion also remains identical.

y 3

1) Although values obtained for respectiﬁe indices used are different.

C

1)

/

Fl



P R L .

-101-
CHAPTER 7

. | : QUANTIFICATION OF THE CONCEPT OF &
L BALANCE/IMBALANCE: AN ANALYSIS OF THE _ .
. ~ CANADIAN ECONOMY, 1961-70 |

Despite active theoretical discussions in recent years, controversy

still exists regarding balanced/unbalanced growth as competing policy

'Anbbjectives.l) Empirical investigations into the nature and process of

- - 5

) R 2 A ' .
sectoral growth rate dispersion are scarce. ) This is partly a.result of

the paucity of relevant statistical data and partly a result'of the lack of

AN
;

precise operational concepts required to examine the problem. 1In this

cﬁapter we first review briefly three studies relevant to’preéent obj Ctives

R

that have been instrumentai in deffning operationally the concept of balance/
imbalance. Secondly, we use some of the formulations employed in these
studies to analyze sectoral balance/imﬁélance in the Canadian economy during
thé 1960's. Séctions 7.1 and 7.2 deal with.these aspects, respectively. In

sectionv7.3 empirical findings are presented.

{

- I
) : . ‘ v
7.1 THE CONCEPT OF BALANCE/IMBALANCE:

A BRIEF REVIEW OF SOME EMPIRI-

. CAL INVESTIGATIONS

The balanced growth theorists specify a positive association

between balance on the one hand and the overall growth rate in national

v

/

1) "~ Swamy (1967)

2) The following studies have been cited by Swamy (1967): Gerschenken
(1952), Rostow (1956) and Ohlin-(1959) have examined the balanced-
growth thesis for historical relevancey another study by Williamson
. (1965) has concentrated on the empirical investigation into the %
nature of the spatial inequality within national borders and over
the development spectrum. :

- R
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income per capita. This relatiﬁnshiﬁ is reversed for the propdnents
of the unbalanced growth tHesis. The discussion on causélity between
balance and develoﬁmént is, however,‘lesé clear. 1In general;,the flow
of causation seems ta run from balanCe/imbaléhcé to development.l)
Nurkse (1953; 1961) advocated balanced growth on the grounds that iﬁ
;ﬁbreaseé the reinvestible su;plus; provides inducements go invest,
creates external economies in complementary industries and, as a result,
lgads to more'rapid‘economic development. On the opbosite %ide of the (

argument, Hirschman (1958) perceives the causal link between imbalance and

development in terms of external economies” of the vertical type.

In two articles, one by Swamy (1967) and.anothéf by Yotopoulos-
Lau (1970), the criterion of balance/imbalance has been spelled out in
terms of the dispersion of sectoral growth rates. The operational

definition is based on Solow and Samuelson's,(l953) study which stipu-

" ... that output of each commodity in-

creases or decreases by a constant per-
centage per unit of time, the mutual pro-
‘¢ portions in which commodities are produced
remaining constant. The economy changes in
scale:but not in composition" (p. 412).

v

1) Boulding (1953) and perhaps Kuznets (1966) would tend, however, to
view causality rumning the réver: rse from development to balance/
imbalance.

2) Hirschman also considerd a.causal link between imbalance and decision
making. A celebrated gxample of decision making that is facilitated
by imbalance is the sg¢quence of shortage-surplus of '"social overhead
capital” and "directly productive activities".
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This criterion is also termed Von Neumann's "uniformity
notion'" of growth (Champernowne, 1945-46) .

A high degree of dispersion of sectoral gréwth rates from the

N -

overall rate of growth of an economy would define a high index of imbalahce.

In turn, a positive relationship of some ''index of imbalance' with the .

- . 1 .
observed rates of econmomic growth over a time period ) would constitute

rejection of “the balanced growth hypothesis. The following indices have

i
been employed in the studies under review:

Yotopoulos-Lau (1970):

= -1 n
V=35l s (g; - &) %/n (7.1)
\ izl
1 n :
* — = .
VP= Gl 1 oew, (g - G)2 . (7.2)
\ =1 7 .
. 1| n ' _ 2
.V =5l Y1 (g; - E,6) (7.3)
\J i=1

%4
o,

1) For the test of the hypothesis,, the theory of balanced/unbalanéed growthl

fails to spell out an applicable time interval. In the studies by
Swamy (1967) and Yotopoulos-Lau (1970) the time periodsstudied is the
same. It refers to 1948-6Q within which three sub-periods are also -
distinguished. Further, date sources utilized are also identical.

»w
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Swamy (1967):I
k . '
a y2
V. =] (g, -8)7/k (7.4)
.a . i i .
?, 1:1
. 3
Vv, = I ,g —§"/k (7.5)
oy b i-1 i i
k 2 '
Vaie = Z (g1 - GEi) /k (7.6)
i=1
v - X g -GE] /x (7.7)
bie ~ z i i .
i=1 )
© -
The symbols are:. _ - ; T
) . V's - wvarious coefficients of, variation.
— )
. g, - i~th sector's rate of growth.
’1 §i ~ expected rate of growth of sector>i.
g«, G - .average rate of growth of a country.
bWy share of sector i.
Ei - total income elasticity of demand
‘ for sector i's products.
n,k - number of sectors.

Eqdations (7.1) and (7.23 in Yotopoulos~Lau's study and equations
\ (7.4) and (7.5) in Swaﬁy's deal with the 'uniformity notion' of growth.
AV or V* (or Va; Vb)’index of zero'implies that the gFowth rate of each
sector was e af to Lhe oveiall growth rate in GDP for é specific coun;ry.
Equation ({/3: in the former study and equations (7.6)~and (7.7) of the

latter refer to the 'elasticity version' of balanced growth due to Nurkse
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A §

(1961). It stipulates the creation of Supply s own demand with the added
proviso: " ... that supply is properly distributed among different
commodities in accordance with consumer's wants. An increase in consumable
output must advanee alosglan expansion path determined by the income
elasticity of: consumer demand for its (the‘sector's) produet (p- 250-251)"?
A V' index of zero indicates a change in scale in‘the economy pr0portiohal

to the elasticity of demand for the output of each sector. A similar .

explanation applies to indexes Yaie and Vbie'

L

- Swamy///gted the balanced/unbalanced growth hypothesis by

Y
correlatis//the resulting indices with the overall rates of growth of

an igter;;tional cross section of countries. His findings support the
unbalanced growth thesis. Yotopoulos-Lau also investigate the existence
of a relationship betﬁéen the indices of imbalance - eqﬁationsv(7.l) to
(7.3) - and the overailirates of growth in GDP for the same sample of
countries. They report the existence of an inverse relationship between
sectoral variability and the rate of growth which implies that high
sectoral imbalance is associated with low overall rates qf'growth. Tﬁeirv

~

findings thus contradict the unbalanced growth_hypothesis.w

Even though the indices used by Yotopoulos-Lau (1970) are

superior to those used by Swamy (1967)1) they still ignore the important

1
1) Inappropriate definition of sectoral imbalance (in terms of standard
deviatibn and mean absolute deviation) used by Swamy for inter-
country comparisons is cited. by Yotopoulos-Lau as the main reason for
the superiority of their properly defined indices.

Ko b sbond S e
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effects of economic linkages, backward and forward, inherent in an
interdependent economic system. - The degree of balance/imbalance of

an economy can be better understood only if the_indices in question

are constructed such that they capture these linkages.

A recent study by Yotopoulos-Nugent (1973) fills this void.
Havihé modified the extreme version of Hirschman's (1958) linkaée
hypothesisl) they havg proposed a linkage—balanced growth version.
Their proposal considers a maximum qegree of imbalance. It also provides
that there should‘bé a limit that the growth of a sector cannot exceed, no
matter how high its linkage index, without advgrse effects. Still
adheriné.to the Yotopoulos-Lau (1970) definition df sectoral imbalance

!

in terms of the deviation of sectoral growth rates from the overalllrate

of growth, they consider a maximum degree of imbalance that glso reflects
the sectoral ligkage index. In tﬁig case, a sector grows differgntiallyv
from o£her sectors die précisgly to existing differences in linkage indices,
all other factors appropriately weighted. This is‘:Lat tﬁey term theA

"balanced-growth version of the linkage hypothesis".

Linkage-balance fgdices have been prepared by Yotopoulos-Nugent

o

(1973) according to the follo&ihg formulation:

&

1). The extreme version of Hirschman's hypothesis prescribes that countries
™ that allot high priority to: high linkage industries would have a
historical record of higher rates of growth than would countries that
assign low priority to high linkage industries. ~
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Yy o= (gy5 = € 46 /m (7.9
1 .
where: o . AL
. - h‘

n - number of sectors. i
8i: ~ sectoral growth rate of sector j : g ;
J v 4n country i. . - ' :
1y } S
C i T total linkage index™’ of sector j.. _ .
4 . A
‘Gi - overall growth raté in country i. ;

v ' -

Equation (7.8) states that country i's growth is linkage-balanced when

each sectoral growth rate varies in proportion to that sector's total

o

linkage index. The formulation of indices in equation (7.8) when
compared with those of previous studies reveals the following improvements:

(a) adjustmeﬁt has been made for differences among countries in the over-
. 5 :

all growth rate; and (b) the“yafiance is computed not in terms of the -

deviations in gij from Gi but in terms of the deviations in gij from Gi

weighted by the total linkage index C i . (

>

1) Yotopoulos-Nugent (1973) in their formulation regard C i as a total
linkage index obtained by summing across rows of the ‘“inverse matrix
C. We, however, regard it as similar to a backward linkage effect L
(cf. chapter 3). '

-~

\\\‘/-
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7.2 SECTORAL BALANCE/IMBALANCE IN
THE CANADTAN ECONOMY, 1961-70

N

The empirical underpinnings of the balanced/unbalanced growth
thesis indicate that the formulated criterion of balance/imbalance

.depeﬁds on the degree of dispersion of sectoral growth rates from the

L3
overall rate of growth of an economy over a certain time period. Sectoral

iinkage effects can also be incorporated into this formulation to test the’

I

linkage~balance hypothesis (Yotopoulos-Nugent, 1973). Previous studies
. investigated cross-sectional differences in growth patf@rns among a number
of “countries. We herein apply some of the indices used in these studies

- .

to the analysis of sectoral balance/imbalance dhring“}96l—70 in one ((

, | : s
country, Canada. The following formulation is considered: ) P
* L t! i
V,YLt' = 24 - G (7.9) \
* 't| tl ",
v = . - C .G 7.10
" Ne' lgl . ( )
. o
here: 8 - average sectoral growth rates for the
‘1\ /w/ whole period 1961-70.
1
Gt ~ overall average growth rate of GDP for
the whole period 1961-70-.
C i ‘séctoral linkage;index as defined previously

(‘,T‘,_‘ -

1) A close scrutiny of equations.(7.9) and (7.10) would reveal that they
disaggregate the additive.components of the imdices described in
equations (7.1) and (7.8) respectively.
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Indices based on équations>(7.9) and (7.10) wogld détermine .

which industries have grown sibstantially differently frif;iii/jxgrall
. ° e :

rate ¢k growth.

®

t ¢ o ) 4 L
The data required are, for the period 1961-70, the sectoral |

growth rates (gi); overall growth rates of GDP (G); and sectoral linkage

indexes (C ,). Sectoral gro&th rates for the period 1961-66 were obtained:

3 :
. b ‘ . 4 N
~ from published I-0 tables.l? For the years 1967-70 these have been obtained -

from unpublished information.z) Overall growth rates of GDP are based on

.-‘ T* X .
published information from the Nationdl Income and Expenditures Accounts.

Y

/ . v ’ ” ‘ »
1) Canadian Statistical Review, February41975; Ottawa, The level of =
aggregation used in our study (75 industries; 115 commodities)

differs from the published sources. It is, howeveg, similar to the
one used’'in the CANDIDE model and that being maintained at Statistics

Canada. - \\ _
2) Estimates prepared by the Structural’Analysis Division of Statistics
Canada as part of the Annual Matrices Projection Project.

3) GDP (at market prices) is calculated as GDP at-factor cost plus
indirect taxes less subsidies. For the years 1961-70 GDP of the
Canadian economy (in current $) and the rates of growth are:

" ) -GDP (000 current $) Growth rate
1961 40,369,692 ‘
1962 ‘ 43,369,858 0.089
1963 47,007,495 0.069. -
q ) 1964 51,254,525 0.090
1965 ~ 56,688,511 : 0.106
1966 63,208,962 _ 0.115
1967 : , 67,678,000 - -0.071
_ 1968 : 73,837,000 0.091
¢ 1969 80,991,000 . 0.097
1970 . 86,762,000 -0.071
t'

¢t = 0.799/9 .= 0.0887

(footnote continued on p.110)
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(Occassional) National Accounts, Income
and Expenditure 1926~56, Figures repor-
ted have been obtained from the historical
revisions of National Income and Expendi-
ture Accounts released in October 1972

by Statistics Canada.
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7.3 DISCUSSION OF FINDINGS

~

Results of the:computations based on equations (7.9) and
(7.10) are-shown in Table B.1l, appendix B. Cdlumﬁ (1) of this table -

shdhs'seEtoral average growth rates while columns (2) and (3) list

values of the variables used in the equations. In reporting these -

results we have not suppressed their respective signs. Values of C 3

@

are shown in column (4).
€

An examination of column (2) of%Tab e B.1, appedﬁix B reveals R

that 60-industries out of a total of 7§¢exam edl) show positive dev1atidns

from the average overall rate of growth (of ©.0887) during ‘the period

<«

.1961-70. Of these there were 10 industries fhat showed deviéjkbns in

excess of 0.10. These agg)shown in Table 71 below:

—

e TABLE. 7.1 INDUSTRIES SHOWING DEVIATIONS
IN EXCESS OF 0.10 FROM THE OVERALL .
" RATE OF GROWTH: 1961-70

=T - L ‘ S
‘ ’ 1 t' ’ ‘
. Industries. %i : 8 - G
29. 10.2129 ' 0.1242 -
31. 0.4411 0.3524
. ' 32. 0.2506 ~ 0.1619
34. 0.2261 01374 -
36. - 0.8179 0.7292 N
45. 0.2155 0.1268
48. 0.2433 .0.1546 '
50. - 0.2002 g 0.1115
52. 0.2092 0.1205 -
75, 0.7277 7 0.6390

-

1) For the period 1967-70, due to non—availabilig§ of data, growth rates
for three industries, pulpmaking (no. 22), papermaking and other activi-
ties (mo. 23), and dummy, transport margins (no. 74) could not be computed
Hence these are not considered in this part of the study.
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IFﬁiZy be seen from this'fable that the miscellaneous tianspor;ﬁ
equipment indusiry (no. 36) showé the highest deviation of 72.92 pe£ cent.
-The next highest deviation of 63.90 per cent is recorded for ;he dummy
other industry (no: 75) which- is fbllowed*by the truck bodles and trailer

industry (no. 36) with a deviatiqp of 35.24 per cent.

Column (3) of Table B.1l, appendix B, shows the deviation of"

sectoral growth rates from the overall rate of growth adjusted for , : '
sectoral linkages. It appéars that 22 industries (out of a total of 72) ® “\\\\‘
~ . show deviations in excess of 0.10. Three industries exhibit deviations in

excess of 0.20. Large positive deviations are recorded for the miscellaneous
_transport equipment industry (no. 36) with a deviation of 61.26 per cent

\]

and for the dummy: other industry (no.75) with a deviation of 47'per

cent. _ : o

Lo
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_CHAE&ER 8.

-

SUMMARY, CONCLUSIONS AND IMPLICATIONS.
%

~This study has been concerned‘priaarily with the-analysis of

~

structural change in the Canadian economy. Changeé in gross production

% ~
A >

and intermediate outputs have been estimated on the basis of I-0O tables

for the yéars 1961 and 1966. It has been demonstrated that these changés

‘érise not only from changes in the bill of finél demand but are also due

‘to changes in the coefficients of production. ‘Structural change has also

been analyzed on ‘the basis of inverse matrices, and "summary mgpsures'’
of change developed by.Rasmussen (1957) have been employed. In addition,
chagges in tﬁe direct coefficients of the technology matrix ‘B as pre-

‘cursors of change have beén analyzed. As a by-product of‘phe‘major

-

> * . ! . 8 )
endeavour in this study, the I-O framework has been utilized to explore

the notion of 'linkages'. Having determined backward and forward linkages

3 “

in the economy we have-~used them in the determination of kéy;industries.

S

n: Key industries have also been determined on the bésis of final demand.

Results of the two identification procedures. have been contrasted.

]

Secondly; the empirical content ofrthé concept of balance/imbalance
in groﬁth theory has been applied to détermine sectoral balance/im-
balance in the(C?nadian economy during the 1960's. Following an earlier
study (Xotoﬁgulos—Nugent, 1973), we have used secéoral linkage indices

in conjunction wigh .the concept of imbalance to determine linkage-

LS

balance induétries in the Canadian economy.

Resulfs of the analysis reveal that from 1961 to 19667changes

in the, final demand bill resulted. in a change of $38.8 billion in total

output. Since the change in final demand does not .impact on all the

N

.
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75 industries examined to the same extent, a wide range of change in---..
individual industries' gross 4froduction has-been observed. Highest

absolute increases were obtained: in

©

finance, insurante and real estate;

retail trade;.wholesale trade; agriculture; metal fabficating and non-

residential construction. The largest negative impact of coefficient

change on gross production b&tween 1961 and 1966 occurs in the coal

industry. This reduction is interpreted as a result of changing inter-

industry relationships and;implies that change in‘Léchnology would have
made it possible to deliver the same 1961 bill of final demand with-‘less

in 1966 than ;n 1961.

production
o ! .

The'énalysis'Bf changes in intermediate output levels highlights

the changing induSt{%al specialization in the Canadian eéonomy.;It demons-
- L . ~ . M
trat?s that the total value of intermediate outputs (inputs) required to .

4

- . : .
satisfy the 1966 bill of final demand declined slightly over time. This

overall tendency, héwever,'is not shared by all industries. At. the group

-

level ‘(cf. chapter 4),yfeqhirements from all groups but metalwworking
. N NN, v ) . .

have been déelining. Metal—wdfking inputs rise as the complexity of the

.

products increases, and as specialization within the metal-working .group

-3

grows. Among industries whose intermediaté deliveries were most affected

’ ’

by structural change,’ufbaﬁ transit systems (no. 55). and motor vehicles /

'(Hq‘,QO) show strong positive- change of 342.9 per cent and 176.8 per

cent respectively. However, pipelines (mo. 54) and miscellaneous trans-

port equipment (no. 36) registered decreases of 42.4 per cent and 33.3.
. - A . . -

per, cent, respectively. The general conclusion is drawn that overall’

-

interﬁeaiateeoutput levels obgervéd for ﬁhe Canadian economy tend to be: "

M

I'd
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5

smaller with newer than with older technology as measured by inverse

coefficients. This result is in contrast to the findings of Carter (1970)

)

who, for the U.S. economy, observed a slight increase (dollar volume,
[ ]

o
»
L]

in constant prices) of intermediate inputs with newer than with older
o —

techniques of production. Her interpretation of this paradox is that
* -increased volume of intermediate inputs means an increase in specializa-

P . .
tion and may not be construed as a deterioration of technology.

4

whfie.analyzing structural cHange in the above manner it became
obvious that, in fact, we were conéidering changes in the elements ofithev‘k
inverse matriﬁ; ‘Rasmussen il957) had shown in his analysis of the Danish
economy that the‘inverse matrix itself can be used to obtain "summary
‘measures' to describe structural chanée: Following his formulation
we prepared various indices of structural change for the Canadian eco-
nomy. In almost all cases; Qhen these indices of Structurél chénge
‘are coppgred over the two yeafs in question, it is found'ﬁhat their
valqes’tend to be smaller in the cﬁrrent year (1966) than in the pre- .
ceding year (1961). fhis tends to support the earlier observation

\
that gs years pass technological efficiency improves in the sense

-

that requirements placed on the system are met with lesser intermediate A

inputs to produce them. ’

Structurai change analyzed thus far, relying as it does on the
inverse matrices, captures changes in the coefficients foirprimary as
well as secongaty impacts associated with a bill of final demand. It

" is nonetheless proBablé that these changes may either be reinforcing
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v

or offsettipéﬁlthus blurriﬁg the true picture of the magnitude and
direction b%“change. To mftigate this shortcoming we aﬁalyzed direct
coefficients themselves —- that is, coefficients of tﬁe technology
matrix B. Analysis of the magnitude of chaﬁge in direct coefficients
between 1961 and'l966,bat thé industry level, reveals that small changes
occurvin 60 out of the 75 industries examined. The most pronounced
changes (0.364 ), however, occur in three manufacturing industries
(grain mill; péper-méﬁ?ﬁg;;and railfoad rolling stock); in metal mines;
in pipeline transport; in radio and T.V.; and invtwo utilities (gas and

water). Using weightediindices to measure the direction of change, at

the ‘industry level, we find that on the average input ratios in most

industries increase slightly (0.4 per cent). Howevey, in each individual

" .industry most of them are increasing while others are decreasing. The

ratios for 36 industrieé {out of 75).§re decreasing. This observation
poinés out the question of product substitutioh in its relation to
structural change. - .

We extended this analysis ofrdirect'coefficient change by conduct-
ing a cell-by-cell analysis both at.the industry and ;ommodity level.
Analysis at the induétry level reveals that there is a tendeﬁcy for the
majority of industries consuming non;primary intermedia}e inputs to show
coefficient changes of the same direction as the overall change. This is
true for 50 of the 75 iﬁdusfries examined. Similérly,.tﬂere is a téndency
for the majority of the customers of a gi?en comm;dity to show direct

coefficient changes of the same.direction as the overall change. Seventy-

six éf the 105 commodities studied showed coefficient changes of the same

RN X .
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direction (30 negative and 46 positive) as the average for the majority,
of their individual consuming industries.
The indices of str;ctural change based on inverse mattices found
Py
a useful applicatiohAin the analysis of 'linkages'. It has been shown
that the index of power of dispersion defined in equation (3.19) is

5

analogous to Hirschman's backward linkage effect, whereas the index of
¢ £ -

sensitivity of dispersion defimed{in equation (3.20) corresponds to the

forward linkage effects. In conjungtion with their variability measures

these linkages have been employed to determine key induétries in the

Canadian economy. Results of this analysis show that the number of key

industries identified is consistently larger in 1966 #han in 1961 for

all three indices used. Another intgresting feafure is thatokey'industries
identified on the basis of index'III are also key industries identified
on the basis of indexes I and II. In-1961 such»key industries included
machinery  (no. 29); and chemical producté (no. 41); in 1966 these were
paper converters (no. 24), machinery (no. 29), chemical prdducts (no. 41),
and miscellaneous‘manufactures‘(no. 42). .

” Key industries have also been identified on tﬁéigg;is of fh*nal
demand éongiderations. For both years, according to weighted indices (for
all three matrices examined)j§there are ten industries that éonsiétently
qualify as'key'industrieé. These are: other food and soft drinks (no. 12),

papermaking and other activities (no. 23), primary non-ferrous (no. 27),

electrical products (no. 37), wholesale trade (no. 65), hotels angk restau-

-rants (no. 71); other services (mo. 73), and dummy (no. 74). Results

obtained on the basis of these two criteria. tend to show that kéy indus-

tries in an economy can neither be defined nor identified uniquely. In .

I -2

» . -



\\E\ c A - 118 - : )
addition to the definition employed in this study other definitions are
feasible, such as maximizing emplofg;;t subject to given increase in grOSS‘
output  levels. . |

Sectoral'balgnce/imbalance in the Qanadian economy has been
anal on the basis of aé operationally defined concept of balaﬁce/
imba?§:je by Swamy (1967) and -Yotopoulos-Lau (1970): Also, an extension
of this concept suggested by Yotopoulos-Nugent (1973) has been fried
with Canadian data. This extepsibn, by modifying Hirschman's (1958)
extreﬁe version of the liniége—hypothésis, proposes a 1inkagé4balancedA
growth version. Indices measuring sectoral balance/imbalapce”were pre-
pared by disaggregating the additive gomponents of the formulations
used in prévious studies. We have identified, for the period as a whole,
those industries that contributed strongly to imbalance; and have also
determined those industries that show deviations from the postuiq;ed
xlinkagefbaiance proportions. Of the 60y(out ofﬂé_tofal of 72) industfies
shéwing positive déviations from the overall rate of growth we found 10
industries that showed deviatioﬂs in excess}of 0.10. 1Included ameng these
are: miscellaneous transport‘equipment (no. 36), with tﬁe hiéhest Aevia—

tion of ;;.9 per cent, followed by truck bodies and trailer (no. 31) with
'a dev:;tiod of 35.2 per‘ce#t.\ There were 22 industries that deviated .
from the lipkage balancerby md;e than 0.10. 'Of these, three exhibit
deviations i; excess of 0.20. They are: miscellaneous trans%ort equip~

ment (nq.f36),‘dummy: other (no. 75), and truck bodies and trailer
‘# 3

(no. 31) with 61.3 per cent, 47.3 per éent, and 22.7 per cent deviations,

. respegtively.
- « . -
One notices a lag of several years between the years of reference
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and the actual publication of I-O tables pertaining to that year. For
many uses of I-0 tables this time Iﬁg is not a serious deficiency since
the assumption of stability of I-O coefficients over a short périod of

time is geﬁérally accepted. The problem is compounded, however, when

‘one constructs an annual- econometric model around an input-output table.

The léck‘of annual_inﬁpt-output tables encompassIng the saﬁple period
over which the econometfic model is estimated leads to arbitrary pro-
cedures whereby the results o;’the I-0 model are adjusted. Such a
practice violates identities inherent in the I-O ;ystem.. One of the
way; to overcome this Shortcomiﬁg is to project the missing I-O tables.
Metpods, such as the Statistical Correction Method (Tilanus, 1966) and
RAS (Stone, 1963) are available to do‘just that. Since these are
operatio;ally demanding, our analysis of‘changes in the é;efficients
;f tecﬁnology matrix B provides a convenient ;ay of studying changes!

The information so obtained can be used to update those coefficients

that show large deviations.

Prior to the establishment of an indgftrial strategy, or a revi-
sion of an existing oﬁe, there is a case for a preliminary analysis.
of the interindustry relationships on which such decisions can be bésed.
The analysis of 'key' industries presented in this study could serve
as a useful tool in this regard. Following Rasmuésen (1957) it has been
shown to provide indices by which to gauge -the relativefimpogt;nce
of a sector according to its intérindustiy linkage effects. The under-

lying goal is the identification of those key industries which have,

a high degree of interdependence with other industries in the'economy.\\

v
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1

The crucial feature of a key industry has been described as its ability

»

to call forth‘a relatively larg% increase in the output of sectors when

final demartd for its groducts is increased, while at the same time its

output must éxpand more than the average to meet the final demand of

(ather sectofs. In identifying these industries one gains a fuller

3
]

-

appreciation of the pattern of sectoral interdependence in the economy.
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INDUSTRIES.

1.
2.
S

3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
.22,
23.
24,
25.
26.
27.
28.
29
30.
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 APPENDIX A. _
INDUSTRY AND COMMODITY CLASSIFICATION

USED IN THE STUDY.

Agriéulthre.

Fo:estry.

Fishing. ,

Metal mines.

Coal.

Petroleum & Gas Wells.

Non-metal mines.

Meat products. . )

Dairy Products. ) .I"
Fish Products. :

Grain mills.

Other food and soft drinks. s
Alcoholic beverages.

Tobacco.

Rubber.

Leather. i ' B
Textiles. |

Clothing, knitting.

Wood.

Furniture.

Pulp and paper dummy.

Pulpmaking.

Papermaking and other activities.
Paper converters.

Printing and publishing.

Iron and steel.

Primary nonferrous.

Metal fabricating.

.:Macﬁinery.

Motor vehicles.:

iy



31.
32.
33.
34,
35.
36.
37.
38.
39.
40,
41.
42,
43,
44,
45.
46.
47.
48,
49.
50.
51.
52.
53.

54,

55.
56.
57.

. 58.

59.
60.
61.
62.
63.

'Telgphone and telegraph.

(3

Truck bodies and trailers.

Parts and accessories.

Aircraft and parts. ,

Railroad rollimg stock.
Shipbuilding and repair.
Miscellaneous transport equipment.
Electrical products. | .
Nonmetallic mineral . products.

Petroleum and coal products.

Indu§triél chemicals.

Chemical Products.

Miscellaneous manufactures.

Repair construction.

Residential construction.

Nonresidential construction.

'Roads, highway and airstrip construction.

Gas and oil facility construction.
Dams and. irrigation projects.
Railﬁay, telephone, telegraph construction.
Other engineering construction.
Other construction activities.

Air transport.

Railway transport.

Pipelines.

Urban transit systems.

Watér transport.

Motor transport and other.
Storage.

Radio and TV broadcasting.

Post Office.
Electric Power.

Gas

SRt T e
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64. Water and other.

65. Wholesale trade.

66. Retail trade.

67. Finance, insurange, real estate. -
68. Owner-occupied dwellings.

69. Education and related services.
70. Health and Hospitals.

%l. Hotels and reétaurants.

72. Business services.

73. Other services.

74. Dummy, transport margins.

75. Dummy:- other.

COMMODITIES:

1. Grain. ‘
2. Other agriculture.
3. Forest products.
4. Fishing ahd‘trapping products.
5! Crude petroleum.
6. Naturaf éas:
'7. Sulphﬁr.
‘8. Coa1; 
9. Iroﬁ ore.
10. Asbestos.
- 11. Bauxite and aluminum.
.12._Other metals,f
<13.\Other non-metallic minerals.
141*Meat products. ’ |
15. bairyzﬁrodﬁcté.
16. Fish praaucts.
17. Fegd.» :

~18. Wheat flour.

. 19. Other gfaip mill products.

%
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20. Bakery products.

21. Soft drinks.

22. Other food products.
23. Alcoholic beverages.
24, Tobacco.

25. Tires and tubes.

26. Other rubber products.
27. Leather products.

28. Yarn and man~made fibres.
29. Fabrics.

30. Textile products.

31. Clothing.

32. Lumber and plywood

33. Wood products.

34, Furniture and fixtures,

35. Pulp and paper .dummy commodity.

36. Pulp

37. Newsprint.

38. Other paper stock.
39. Industrial paper products.~
40, HousehSZd paper products.

41. Printed matter

~42., Iron and steel products.

43. Aluminum products.

44, Copper and copper alloy.
45. Nickel products.

46. Other non-ferrous products.
47. Metal fabricated products.
48. Agricultural machinery.

49. Other industrial machinery.
50. Passenger cars. 7

51. Other motor vehicles.

52. Truck bodi®% and trailers.

#
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53.
54,
55,
56.
57.
58.
59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.
70.
71.
72.
73,
74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
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B

Motor vehicle parts and acessories.
P

k4

Aircraft and parts.
Railroad rolling stock.

P .
Ships and repairs. ‘

Miscellaneous transport equipment.

“Appliances.

Other electrical equipment.

m

Cement and concrete products.

Other non-metallic mineral products.

Fuels, petroleum.

Other petroleum"énd coal products.
Industri@l chemic;ls. ’
Fertilizers.
?harmaceuticals.'

Other chemical products. -
Scientific equipment.
Piastié productg.

Other manufactured products.
Residential dwellings.
Non-residential dwellings.
Roads,; highways, airstfips.
Gas and oil facilities.

Dams and ifrigations projects.

— :
Railway, telephone, .telegraph installations. !

Other engineering = structures..
Repair gonétruction.

Air transportation.

Railway transpo;ﬁ§tion.

Pipeline transportation.

Urban transit. ‘

Water transport.

Motor transport and other.
Storage. '

Transportation margins.

»®



87. Radio and TV brypadcasting.
88. Telephone and ;Elegraph communications.
89.Epestal services.
90. Electric power.
91. Gas distribution.
92. Water and other utilities.
--93. Wholesale margins.
:94. Retail margins.
95. Finance, insurance, and real estate.
96. Imputedvrent.‘
97. Education.
98. Hospitals and health.
99. Ho;els, restaurants, etc.
100. Recreational services.
101. Personal services.
102. Business services.
103. Repair services.
104. Other services.

105. Dummy.

106. Non-competing imports. ) 1
107. Balance of payments adjustment. ,,///'“?"
108. Gove:nmen;Vgoods and services.
109. Indirect commodity taxes.

110.- Subsidies.

111. Other indirect taxes.

112. Wages and salaries.

~

113, Supplementary labour incémef‘

'114:\Net income of unincorporated business.

115. Surplus. -



- - ; APPENDIX ‘B.

- . * . ~
Table B.l: Sectoral Growth-.Rates, Imbalance (Balance) and Linkages
of the Canadian Economy: 1961-70"

i Q- (2) - (3) (4)
. v v , ’

’Indus(:_;x i gf: ; . ] Q'ELG‘C‘ 'Qf'* C.}: Gt Cj
1 : 0.0589» - 0.0298 " - 0.1037 1.8320
2 0.0712 - 0.0175 - 0.1038 1.9718
3 ©0.0818 . - %0069 © - 0.082 1.8516
4. 0.0868 - 020019 - 0.0635 1.6929
5 ' 6.1080 0.0193 , _ - 0.0418 '1.6846
6. T0.1535 0.0r48 0.0094 1.6238
7.0 . 0.1263 0.0376 - 0.0332 1.7959
S8 -0:1163 ‘ 110.0276 - 0.1255 22,7233
SRR o oo - 0.017% - 0.1645 - 2.6535
©10., . 0.1061 ©0.0174 .. - 0.1158 . 2.4989°
11., T 0.0959 "7 0.0072 - 0.1569 - .  2.8473
12 . 0.0899 0.0012 - 0.1226  ,  2.3932
1% . 0.0888 - - 0.0972 2.0951
16, 0.0766 © - o0.0121 - 0.1597 2.6611
15. . . 0.1203 - 0:0316 - 0.0733 2.1804
I6. . 0.0503 - 0.0384 S 0.1716 ©2.4990
. © 0092 0.0205 - 0.1060  ©  2.4011.
18. " 0.0859 -%.0028 . - 0.1316 2.4502
19. 0119 . 0.0307 - 0.0866 2.3197
20. 0.1418 0.0531 - 0.0582 . 2.252
~ 2. 0.0848 - 0.0039 - 0.0696 . 1.5143

,?2.** N - ; 4 _— [ e 2.

23 % - - . - - . &
" 26, . o430 " 0.0543 - 0.1078 2.8243
<25, - 0.0912 . 0.0025 ' - 0.1034 2.1917
6. 0.1455 , - 0.0568 = 0.0477 2.1751
"27. ‘ 0.1073" 0.0186 L -.0.1479° 2.8733
8. 0.1587-  °  0.0700 - = 0.0444  2.2882
Y29, ©o0.2129 0.1242 . 0.0121 . 2.2612
‘. .30, - 0.1419 0.0532 - 0.117F 2.9239
SRS ©0.ak1l . .0i3524 S 0.2270 . 2.4106
L. © . 0.2506 - © 0.1619 0.0307 _ 2.4767

L ;



B e

128 -~

(1) (2) (3). (4)
- ‘o a4 ’

Industry gf-_ BL'G 9. C.j G C.j
33. 0.099 0.0107 - 0.0990 2.2351
34, 0.2261 0.1374 0.0009 2.5361
35. 0.1186 0.0299 - 0.0661 - 2.08i2
36. 0.8179 0.7292 0.6126 2.3124
'37. 0.1473 0.0586 - 0.0641 2.3815
38. 0.1299 0.0412 - 0.0582 2.1192
39. 0.0224 0.0663 - 0.1959 2.4579
40. 0.1249 0.0362 - 0.0624 2.1099
41, 0.1035 0.0148 - 0.1177 2.4922
42. 0.1461 0.0574 - o.oszzl 2.2329
43, 0.1007 0.0120 - 0.0529 1.7300
44. 0.1301 0.0414 - 0.0609 2,1518
45. 0.2155 0.1268 0.0182 2.2327
46. 0.1829 0.0942 - 0.0024 2.0870
47. 0.0536 - 0.0351 - 0.1473 2.2631
48 0.2433 0.1546 0.0382 2.3098
49, - 0.1076 0.0189 - 0.1053 2.3986
50. 0.2002 0.1115 - 0.0136 2.4077
51, 0.1493 0.0606 0.0052 1.6228
52. 0.2092 0.1205 0.0440 1.8607
53, " 0.0733 0.0156 . - 0.0698 1.6120
54. 0.1279 0.0392 .0.0141 1.2819
'55, 0.1033 0.0146 - 0.0129 1.3087
56. 0.0941 0.0054 - 0.0687 1.8342
57, 0.1289 0.0402 - 0.0242 "1.7247
58. 0.1102 0.0215 - 0.0307 1.5;866
59, 0.1813 0.0926 - 0.0066 2.1164
60. 0.1364 0.0477° 0.0217 1.2915
61. 0.1250 0.0363 ~ 0.0184 1.6144
62. 0.1002 0.0L14 - 0.0123 1.2674
63. 0.1505 0.0618 & 0.0419 1.2221
64. 0.1547 0.0660. - 0.0350 2.1366
65. 0.1480 0.0593 - - 0.0018 16879
6. 0.1014 0.0127 - 0.0459 1.6586

J 7

3
i
£
*
il
H
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not be computed due to
therefore, not reported here.

unavailability of data. These are,
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(1) __ (2): (3) (4).
! t .t ¢
Industry QL. 9, G 9:- Cj C.j
67. " 0.1195 0.0308 ° - 0.0133 '1.4962
68. 0.0951 0.0064 - 0.0147 1.2374
69. 0.1318 0.0431 - 0.0230 1.7436
70. 0.1429 0.0542 0.0071 1.5292
Lo 0.1309 0.0422 - 0.0401 1.9259
T, 0.1827 0.0940 0.0575 1.4103
‘73, 0.1578 ’ 0.0691 0.0048 1.7219
743 - - - - -
75. 0.7277 0.6390 0.4723 2.8796
** For the period 1967-70, growth rates for these industries cduld

e i e
‘( " ‘v' "f‘i.’:
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