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ABSTRACT

This study was conducted' using rectangular input-output tables

for l-961, Lg66 and 1971' to: (a) define structural change in the

canadían agricurtural economy in an input-output sense; (b) establísh

SomeaPProPriatequantitativeandqualitatÍveinput-outputmeasures

of strucÈural change and to apply them to the canadian economy;

(c) determíne the iuplications of this study on decisíons Pertaining

to productÍon, consumption' accumulation and Lrade of output and in-

puEs; and (d) to assess and evaluate the existing input-output

analysisandstatísticaldata,andtomakerecomnendationsforfuture

research.

Arevie¡¡wasmadeonavailablelíteraturerelatingtothedefi-

nitionandmeasureEenËofstructuralchange.Forpurposesofthis

study, structural change refers fírst to changes in allocation of

inputsorËheircombinaËionsfrorooneperiodtoanotherínthepro-

ductionandmarketingofagriculËuralandrelatedoutputbothinÈer-

mediate and final; and secondly to changes in the types and levels

of output. Síx measures were chosen to test the hypothesis that

there were major strucËural changes in the Canadian agricultural

economyandrelatedindustriesbetr.reenlg6landlgTl.Thesemeasures

l¡erebasedonchangesin(i)indivídualtechnícalinput-outputco_

efficienËs;(ii)intermediatematerialsandprimaryfactorsofpro-

duction;(iíí)impacEcoeffícientsandfinaldemandnultipliers;

(iv) percentages of domestis gemmodity output to final demand;

(v)actualnumberofmaterialínputsusedandoutputsmadebyeach
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industry; and (ví) annual compound growth rates of indusÈry output'

ThemajorconclusionofthestudyisthattheCanadíanagri-

cultural economy experienced major structural changes which have

been measured priuarily ín agriculture and a variety of related

industríes.Thefeedmanufacturingandtheflourandbreakfast

cerealindustríesseemtohaveexperÍencedthemoststructural

changesparticularlyrelaÈedtochangesintheirinputcombinations

or resource allocations'
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CHAPTER T

]NTRODUCTION

(l) Conceptual Framework

overthepastt'hreedecades,agriculturehasbeenaStrongforce

in the Canadian economy, directly providing food for the growing

domesticandforeignmarketsrofferingemployment'onthefarms'infood

manufacturing, marketing and services industries and earning foreígn

exchange to solve balance of payments problems. Indirectly, growth

in agriculture has meant growth in other sectors, especÍally those

relat.ed to agriculture, because of the interdependence among these

sectors. Thus large scale farm production has meant increased use of

farm inputs especially farm machinery and the biological ínputs, this

way freeíng labour for jobs in other sectorso fncreased use of farm

ínputshasÍntulnmeantincreasedproduction,tradeandconsumption

of the products and resources used to make them'

Today Canadian agriculture continues to play a significant role in

termsofproductíon,consumption,capitalaccumulationandtradeinthe

continuingprocessofeconomícdevelopment.Growthisinbothcontri-

bution and requirement.so Production today is composed of a greater

variety and in most cases higher quality products than three decades

agoo The input requirement's have changed considerably in form, quality

andquantity.Changesinproductionandresourceuseshavebeenin

response Eo changing consumer demands and preferences, incomes' foreign

trade, technological advances and agricultural specialísation"



Of the total Canadian land potential of 922 mi11íon hectares only

4.7 percefit is arable and 2.7 percent permanent pasturel" Thus canadian

agricultural product.ion has had to depend heavily on technology changes

andtradeinordertosatisfyherrequirements"overthepast'two

decadesproduction,bothprimaryandmanufactured,hasbeenincreasing

anddíversifyíng.Foodavailabilityindiceshavealsokept'inline

withproduction'Diversificationhasbeenespeciallysignificantin

manufact.uring which has widely taken advantage of advances in food

technology and services to widen food markets'

Asfarmlabourdecreasedwithmechanisation,andthusbecamevery

expensivercapítalinputsinLoagricultureincreasedtremendously'

particularlysoinprimaryproduction,embodyingLechnologicalchanges

over the years. Capital inputs into primary agriculture increased from

a total value of $113891189 in L96L by 90 percent to a value of

9216451365in1966butfe1lonlyslíghtlytoavalueof$2)4L4'511in

IW22o Gross capital formation in agriculture and livestock production

increased from $565 million in 1963 ro $2 ,t+31 million in L9753' The

value of labour income t.o agriculture increased from $24L'708 ín 1961

ro $2251554 ín 1g66 and to $3721242 ín Lg7!4. Generally both the volume

and value of mat.erial inputs substantially increased, mainly due to

technologícaI,fínaldemandandpricechanges.Thevalueofmaterial

lFAo Production Yearbook vol' 30 Ig76, FAo of the United NatÍons'

2statistics canada ïnpur-ourput Tables 1961, 1966 and 197L" Yr Matrix"

3yearbook of National Accounts Statístics, Vol" T, Department o-f

Economic and Social Affairs, Statistical Office of the U'N" New York

(1e76) "

4Statistics Canada oP. Cit'
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inputsintoagrÍculturerosefrom$t,zt2'g2Bín1961byalmostfifty

percenr to $1eg15e 175 in 1g66 and furrher to $2r136r980 in LWr5" rn

Lhese three different years of the study, the value of agricultural

productionrosefrom$11099r380in1961to$l'562'813in1966andto

$1r1161847 in 19716. Later in the study' changes ín individual inputs

for all índustríes over the study period will be identified'

Agriculture is considered a major export industry and in L915t of

the total Canadars merchancise exports' wheat alone accounted for

6percent.InLgT6'asurplusof$l.3billiontotheinternational

balance of paynents came from food' beverages and tobaccoT' Total

Canadian agricultural exports have almost doubled in value between

1g71 and Ig16, rísing from $ 2.2 bi:-lion to $4.3 billion respectively'

Over the same period, total agricultural imports more than doubled

from$1.3billionto$3.3billion.In1975Canadaímported$1.2billion

andexported$0.99bi11ionwort'hofagriculturalrequisitesmostof

v¡hích was agricultural machineryS'

Canadian agricultural trade is strongest with the United States

(U"S.). rn L976 Canada imported from the U'S' $1'43 billion and

exported$0.60billionworthofagriculturaloutputtothatcountry.

7-n 1971 the balance of trade was still unfavourable with $1'58 billion

5op. arao Use Matrixo

6op, cra' Make Matrix'
7c"r,ud" Yearbook lg76'77, Special Edition' Statistics Canada'

ll; ??l;i3l"t' this chapter are rounded up (or approximated)'

8¡,eO lr.de yearbook (fg76) FAO of the United Nations.
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and$0.64bi1lion$/orthofimPortsandexportsrespectively"Taking

into account the recent devaluation of the Canadian dollar and the

general world inflationary Pressures on prÍces' it sti11 appears that

Canadaspendsmuchmoreonagriculturalimportsfromt,heU"S"(about

43.3percent)thanshereceivesfromagriculturalexportstothat

country (14.1 percent)' Agricultural trade is mainly Ín food and

animals, and the highest values are for cereals and cereal preparations

for imports and fruits and vegetables for "*pott'g'

Theeconomícímplicationsoftheinterrelationshipsandlinkages

withín the agricultural industry and between this industry and the

rest of the economy need to be carefully ídentified and studied'

Economíc development may be characterísed by changes in technology of

production,consumption,capitalaccumulat'ionandtrade"Thisdescrip-

tionrelatedcloselytothefouraccountsofanationwhichshouldbe

analysedifwewishtounderstandaneconomicsystem"Thissystem

has been diagramatically represented by the United Nations in

figurel.Changesintheabovementionedvariablesinvolvechanges

in outputs and inputs - both quantíties and qualities' Changes

inresourceproductivit'ymayleadtostructuralchangesinproduction

funct.íons and resource demand' These changes will spark off a chain of

furtherStructuralchangesr^lhíchinthelongrunwillembracetheentire

agriculturaleconomyínparticularandtheentireeconomyasawhole.

9unra.d States Foreign Trade Statistics' I9l7 "



Tmport s

Consumpt.ion Net distributed
factor incomes
from abroad

Gross value
added

Net current
trans f er s
abroad

Consumption of
fixed caPital

Consumpt i on
expenditure

The rest of
the world

Product.ion

Depreciation

Gross domestic
capital formation

Net lending
abroad

Accumul atí on

Fi gure 1.! The Four Accounts of a Nation

Exports

Source: Reproduction of Diagram 1'1
Department. of Economic and

of the United Nations, New

in A System of National Agcgt:lçs,
Socil Affaiis, Statistical office
Yorkr (rg0g), p" 7.



Intheprocessofdevelopment,changesinagriculturehavehad

far reaching effects on the manufacturing and services sectors of

most world economies. with specíalisation in productiont emerges

increasing Ímportance of off-farm operations, making production and

marketing more efficÍent.. ThÍs increasing importance, as Appl.tott10

rightly noted, is only relative because both farm and off-farm

operationscontinuetobehighlyinterdependent.Tndustrialprocess-

ingandmanufactureoffoodproducts.bothnat'uralandsynthetic

have become an important feature of the agricultural industry special-

isation, reflecting the changing nature of production, consumption'

capital accumulatÍon and trade, and the advances in food and other

technology.

As mechanisation of agrÍculture enabled the release of labour to

other occupaÈions, significant changes occurred Ín conrnerce, trade and

oLher industries íncluding those related to food and fibre conrnodities"

The concentration of people in these nev/ occupations and later to the

services sector has pushed agricultural specialísation even furthert

in order to satisfy the needs of urban conrnunítíes in partícular" The

rísing specialisation of the industry has resulted into two major

effects. Firstly, the increased complexity of agricultural production'

reflectedintheinputs,technologiesused,varietyofproductsand

production units, has contributed significantly to trade and Canadian

employment opportunities' The same may be said of marketíng and re-

search services. Secondly, the rising costs of labour and energy in

10p.L. Appleton, ,The canadian Agriculture and Food systemr, A.E"R.coco,
(Lgjz), po 2o



agriculLure have compelled the industry to depend heavily on capital

l1
intensive technology for efficient production

Soasconsumptionandproductíontechnologychange,thereare

expectedchangesindirectandindírectrelationshipsbetweenthesub-

sectorsoftheagriculturaleconomy'onboththedemandandsupplysides'

The direct and indirect relationshíps and linkages that exist within

Èhisparticulareconomycannotbeoveremphasized.Efficientplanning

of resource and production requirements, by both government and business'

willneceSSít'atethedeterminationoftheserelationshipsfromone

periodtoanotherrsíncethesearesubjectËochange'Theagricultural

system is complex, but improvements in input-output data collection

and statístical techniques, since the times of Leontief'' of Chenery

and more recently those of Carter' have made our understanding of

thesystemaloteasier,thoughnotcomplete.Thechangingstructure

oftheagriculturalindustryhasnecessítatedchangesinthenature'

levelandaccuracyofourstatisticsforthepurposesofefficient

decísion making' Sundquist emphasized this point ín case of the

United States agricultural economy'

The structure of agrícultural industry will ":::t
be as it once t"'-i"" Yet' if we are to provide

information essential for good decision making' we

"".ã 
." provide some modification i" ""it-tiÎ?f ,

statistícs and develop new statistics âs \^7êr r c

11tti.s section draws some arguments from Appleton"

12w.s. Sundquist, trChanging Structure of Agriculture and Resulting

srarisËicar lqeå¿s'l- Ã.¡le.¡. vãr. sz, Nã. I (Feb. 1970) p' 215"
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Hegoesontohighlightthefactthatstatísticsshouldasmuchas

possiblereflectthedifferencestbatdoexistamongunitsinanySector

oftheagriculturaleconomyandrecognisethenon-homogeneityofthe
13

agricultural industry. Carter'- discusses the issues of aggregation and

qualitative change in a fixed classification which are in line with the

issuestouchedbySundquist.sheemphasizesthatourunderstandingof

the meaníng of the numbers rn7e work with or changes in them will very

much depend on how much meaningful disaggregation there is and how

much we can allor¡I for qualítatíve change'

Ït'íshopedthattheinformationthatwillbegeneratedinthis

study will contribute further to the process of efficient decision

making. Efficient agricultural planning for specific regions will

require the availability of such information at regional levels'

(il) Specífication of Problem and Scope of Study

StructuralchangeíntheCanadianagrículturaleconomyandrelated

industries is not well defined' This is mainly due to the fact that

there are no studíes on st.ructural change in the canadían economy

per se: those available are piecemeal and not overall' Secondly'

the information available pertaining to relationships and linkages

within the Canadian economy is very scanty and basically descriptive

in nature' A1so, there is a diversity of approaches in measuring

structural change, depending on the conception of the word rtstructurerl

and the variables considered thereof" The few studies available take

13o"Po carter,
Univ' Press,

Structural Change ín the Amerícan EgolrgmY' Harvard
L910, PP' 8-13"
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different,mainlyeconometric,approachesemphasizing,forexample,

efficiencybasedonproductíonanddemandfunctions.Mostofthese

studies take account. of only the primary inputs, namely capital and

labour, in their analYses"

Thisisaproblemanditisimport'antbecausewithoutaSatis-

factory definítÍon of rrstructural change'r on which to base our analysis

of an economy, our results, conclusions and contribulion to the process

ofdecisionmakingandplanningareboundtobemisleading.Thereis

a need t.herefore for a comprehensive definition of structural change

and an Ínput-output approach which may be considered more useful for

looking at such a complex system though in a simplified way' This

approach also allows a more effective analysis of both primary and

material input, changes" The lack of established quantitative input-

output measures of structural change over time and their application to

Ëhe Canadian agricultural economy necessitates development and appli-

catÍon of such measures to thís economy. Also input-output analysis

allows us to more effectively trace direct and indirect repercussions

of specific Policíes and changes'

ThÍs study will cover structural change in the Canadían agricuL-

tural economy - which includes food and fibre primary production, pro-

cessing,manufacturing,storage,marketing,agriculturalinputspro-

duction and marketing and service indusEries - with particular

reference Ëo the years L96I, 1966 and 1971'
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(iii) Specification of Research Objectives

The major objectives of this study are:

(a) To define structural change ín the Canadian agricultural

economy, in an inPut-outPut sense'

(b)ToestablishSomeappropriatequant'itativeandqualÍtative

input.-output measures of sLructural change and to apply them to the

Canadian agricultural economY'

(c) To determine the implication of this study on decisions

pertaining to production, consumptiont accumulation and trade of

outputs and inPuts'

(d)ToasseSsandevaluatetheexist'inginput-outputstatistical

dataandanalysis,andmakereconrnendat'ionsforfutureresearch"

(iv) Plan of StudY

Thest'udyisdividedintosixchapters.Chapterlintroducesthe

study, giving the conceptual framework' specífying the research problem

andobjectives.Theseconddíscussestheliteraturereviewed.The

thirdgivest'hetheoreticalframeworkonwhichthestudyisbuiltand

themodeltobeusedforanalysis.ChapterTVdiscussessthemethodology

tobeused;themeasurestobemadeandtheanalysisofdata"The

next'chaptergivesanddiscussestheresultsandimplicationst'hereof"

ChapterVTgÍvestheconclusionsreached'limitationsmetandthe

reconnnendations of the studY'
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CHAPTER T1

LTTERATURE REVIEI^I

Literature on structural change in the canadian agricultural economy

inparticularrandíntheCanadianeconomyíngenerafisverylimited'

Such studies usÍng an input-output approach are even more scanty' The

bulkoftheliteraturesofaravailablerelatestotheUnitedStates

economy but there are several useful studies avaílable on European coun-

trieslikeGermanyandeasterncountrieslikeJapan.Themajorworks

for review are that of Leontief, the father of input-output economics'

et a1.1, and more recently that of Cartet2' The study by Heady and

?
Tweeten-, Èhough not using a strictly input-output approach' has a

specialcontributionont,hedemand,supplyandstructureofresourcesin

studyingtheagriculturalindustry.Sincethelate1960lsmorework

hascomeoutrelat'ingtoSt'ructuralchange,ítscausesandmeasurement',
4

and among these thís review has looked at those by Yeh and Lín t

ltlassily Leontief et
Economy, New York:

al., Studies in the Strucçgfg of the American

o*fåtãGl*F .itY Press' 1953'

24,,,," P. carter, t'ry.f"îit to=1"3:;:k:::rf"îå;ä: t'"""*"' Harvard

UniversitY Press, Cambridge, Ma

38"t1 o. Heady and Luther G'

the Agricul rgrallSS!g!9,
(Chapter 2).

artinH.YehandLeonLinrrfTechnologicalchange
ivestock Tndustry: An input-output approachrrt in
f ncono*ics, Vol. 17, No' 2, JulY 1969"

4*r

L
o

Tweeten, Resource Demand and Structure of

Iowa State UniversítY Presst Iowa, U.S.A.

in t.he Canadian
Canadían Journal



Staglin and I¡Iesselr5, F"1t' uígi6, ozakíJ and Sevald'ot'8"

ForLeontíefstructuralchangemeantachangeintheStructural

matrix-iu€.'aSetofinpuE-outputcoefficients-ofaneconomic

systemo Leontief considered it important that in a study of structuraL

change questions like how the structure of the particular economic

Systemactuallychangesandhowthischangeaffectsthemagnítudesof

dependent variables like outputs and prices should be answered'

InthisbasicstudyofstructuralchangeintheAmericaneconomy

fortheyearslglg'lg2gandLg3g,Leontieffacedconsiderabledata

problems and did not have the advantage of our contemporary computer

SystemsoHowever,themajorlimitationthathecitesísthefactthat

thestudyreflectedonlythevaríationsintheflowstructureofthe

economywhileneglectingt'hechangesinitscapitalstructure'Astock

flov¡ matrix describing requirements for índivídua1 indusÈries r^¡as avail-

able for onlY 1939.

ThÍsmethodofmeasuringStructuralchange-orcoeffícientchange

according to his definition - is the basis for most methods developed

later. To determine change in any one partícular coefficient between

two points in time Leontief uses a simple weighted index of relative

5R"írr"t Staglin and Hans l.lessels, rtlntertemporal analysis of structural

change ín the German economyrf in Brody and Carter (eds'), Tnput-Output

i".frãio""t, North Holland Publishing Co" L972"

6r. u.l-rr\rágí, 'rEconomic development: Economic Structure' New Phenomena

in the world economyrt, ín Ecta osconomica, vol. 14 (2-3),1915'

7ï*"o ozaki, rfThe effects of technological changes on the economic

growrh of Japan, 1955-19701 "in Polenske and skolla (eds'), Advances

ín lnput-Output Analysis, ðambrídggMass': Balinger Pub' Co' I976'

Sper Selvadson, rrPrice changes as causes of variations in ínput-output
coefficientsrr, in Polenske and Skolla (eds') op' cit'
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to (aik, - aíkr) where aik, and aik, are the

@¡@rz
magnitudes of a particular input-output coefficient to be compared'

His reason for weighting the índices is to reflect the fact that some

input-ratiosbelongtolargewhileothersbelongtocomparaËivelysmall

industries. Followi-ng this method' Leontief found that the coefficients

did change over t.he given period. This observed change' and particularly

its effect on the total output.s of individual industries and emplolrment

in themr led him to further analysis' On the effects of structural

change Leontief tríed to show the separate and combined effects which

took place in the various producing sectors of the American economy

betv'eenLwosub-períods1919to|929anð!929to1939.Leont'iefcon-

structed tables 6 and 19 to show what would have happened to total out-

putsandlabourrequirementsífoneindustryoragroupofthemhad

gonebacktothelglg(orL929)techniqueswhiletheot'hersectorsof

theeconomycontinuedtooperat'eonthebasisoftheirLg2g(or1939)

input-output ratios respectively"

LeontieffurtherarsueSthattotalchangewithínanoPensystem'

withinwhichheworksrmaYbeduetostructuralvariationsandto

change in final demand' Leontief tends to distinguÍsh two major

attributes to change: those attributed to coefficient change and those

at.Èributed to fínal demand changes"

Carter'sstudyisofpart'icularinteresttothepresentstudy

becauseitisamongthefirstcomprehensiveinput-outputstudiesof

9leontíef et al.r oP" cit'e Po 35o



L4

Structuralchange,t'akingintoaccountbothmaterialandprimaryinputs.

ThiswasagreatimprovemenLoverLeontiefrsworkandotherstudiesof

that time' The earlier studies' under technological change' had con-

cerned themselves with primary inputs and final production thereof'

givíngusnospecificinformationaboutthet'ransactionsínthe'lblack

bo*,r10 which actually deliver these inputs to outputs' This is the

explicit. informatíon Carter sets out to explore' in addition to that

regarding primary inputs, in studying the process of structural change

between1939and1961'withparticularemphasisont'heperiodbetf¡Ieen

1941 and 1958, Carterrs study is rooted in Èhe premise that an explicit

analysis of changing intermediate input requirements gives us more in-

sight than confusion particularly in understanding technologíca1 change

which is consídered to be a major cause of structural change' carter

furthermaíntainsthatworkingwíthdetailsofbothmaterialandpri-

maryÍnputrequirementspermitstheabsorptionofaloLoffragmentary

informatíon from exËra-economic sources" Carterts study ís recognísed

for its redirection of attention to the problem of industrial special-

isation ín the economics of Èhat time' Carterrs study in fact sets

outtoshowhowtechnologicalchangehasaffectedindustrialspecial-

isation-Íntermediateoutputrequirementstodeliveragivenfinal

demandandaninput-outputstructure-aswellasdirectprimaryinput

requiremenEandhowthesecomponentsofchangeareinterrelated.Asto

inputsr is referred to as the
See Carter oPo cit', P' 4o

1orh. information
transactions in

on I intermediate
the black box.



15

the imporËance of carterrs study to the present study, it may be added

that the American economy has strong ties and similarities to the

CanadíanoneSothatastudyontheAmericaneconomyhasalottooffer

ín studying any part of the Canadian economy'

PartoneofCarterrsworkisdevotedtostructuralchangeand

industrial specÍalisation, dealing explicitly with the patËern of

structural change in intermediate inputs' Carter follows Leontief and

defines Structural change as 'Ichanges Ín input-output' coeffícients,,ll

which represent changes in the amount of inputs from one industry i

requiredtoproduceoneunítofoutputbyanotherindustryj.Carter

indicates that structural change is caused not only by changes in

productmixandintechnology-technologydefinedas'tavastandcom-

plexbodyofscientifíc,technicalandsocialknowledgethat'dictates

how goods and services are produced"l2 - which involves change in the

productionfunction,butalsolong-runandshort-runsubstit'utionof

inputswíthínthecontextofagÍvenproductionfunction'whichmay

arise as a result of changes in the relatíve príces of various inputs'

SomeofthemeasuresofstructuralchangeusedbyCarterare

foundtobeveryStraightfon"'ardandmeaningfulbythepresentstudy

andarethusadoptedwithlittleornomodifications.Itishoped

thatacomparisonofthisstudy'sresultstothoseofCarter'sstudy

wil1 be possibler even though the emphasís of this study is on the

sub-economY agriculture"

l1C.tt"t, opo citor P' 2!7 '

12tbr-d. , p. lo.
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carterrs measures are maínly descriptiveestrengthened by three-

way double log scatter graphs, bat graphs' other figures and statistical

tables. After calculating direct input-output coefficients she con-

structs scatter diagrams, for the mosL outstanding results' which con-

venientlySeparatelargefromsmallcoefficientsinagivenrowand

showtherelativechangesindirectcoefficienLsovertime.Although

carter uses direct coefficients, the advantages which indirect coefffí-

cient.s have over direct ones are recognised. The present study intends

touseboththedirectandindirectcoefficientsforamoredetailed

analysi s.

fnmeasuringchangingintermediateinputrequirementsCarterstartS

offbyshowíngchangingBrossoutputdividedintogrossnationalpro-

duct (GNP) - or final demand - and intermediate outputo Over the

períodofherstudy,Cart'erfindst'hemtoberoughlyequal.Although

the earlier national íncome accounting systems eliminated intermediate

productíontoavoid'|doublecountingt|Carterpointsoutthatitist'his

compositionofinter.industrysalesthatreflectsmostdirectlythe

effects of changing technology and the organisation of production'

Intermediate inputs are the specific goods and services used to pro-

duce the GNP. We may also add that these same intermediate inputs are

usedtomakeotherintermediateinputsandthusmaybeconsideredas

first-order,second-order,andsooninputsoCarterbeginshersurvey

ofchangebyfixingtheGNPatagivenlevelandindustrialcomposit'ion

and then examines the int.ermediate output requirements to produce this

samefínal-demandwít'htheinput-outputstructuresofdifferentyears"

comparing Ëhe intermediate output requirements for executing the same
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jobrshewasabletoseparatetheeffectsofchangesinthestructure

ofaníndustryfromchangesinfinaldemandsmadeonthesystem.The

formulaforcomputingtheintermediateoutputsfortheyearsL939'1941

and 1958, based on the three input-output coefficient matrices' ex-

pressed in 1947 Príces is: t"
Zt : Qt y61 - y61 " rh"r" zt is a vector

of intermediate output levelr, y61 is the 1961 final demand vector and

Qt i, the inverse matrix for the given year' The 1961 intermediate

outputs consistent wit.h thís bill of final demand are simply the dif-

ferencebetweenactualtotaloutputandthefinaldemandofthatyearo

Carter noted Èhat the dollar volume (in constant prlces) of íntermediate

inputs was relativeLy stable, growing slightly over timeo Her inter-

pretation of the fact Ëhat input requirements for production of the

samefínalproducttendedtoíncreasewithne\^iergthanwitholderpro-

duction techniques vtas that it meant increased specialisation' rePre-

sentingachangei.nthedivisionoflabouramongestablishments'but

not deteriorat.ing technology. The later technologíes used slightly

more int.ermediate but less primary inputs such as capital and labour"

TostudyinËerdependenceamongsectors,Carterconstructedhybrid

mat,rices - i.€or she developed hypothetical economÍes \'iith 1947 structures

in some sectors and 1958 structures in others' using the three different

technologíesÍnturn,changingtotallabourandcapitalrequirementS l4

hTere estímated according to formuras ut : Tt Qt y61 utd Kt : bt Qt yot

l3rbrd. , p" 34.

l4rbrd., p. 4o anð 42,
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\^rhere Ut and Kt are the labour and capital estimates respectivelye

It and bt the labour and capital coefficients, Qt the inverse matrix

for the gÍven years ""d 
y61 the final demand for 1961'

NextCarterconstructedfigureswhichÍllustrated,forthefixed

bill of 1961 final demand, how the total volume of employment or capital

requirements changed over the study period' Carter too found difficulty

in obtaining capital coefficÍents comparable overtime because of the

meagreinformationandthechangingqualitativecharacterofthecapital

goods composing the stocko From the results of this method' she con-

cludedthattechnologicalchangeinthefourdifferentyearshadmade

it. possible for ¿þs American economy to produce a given bill of final

demandwithreasonablylesslabourandsomewhatlesscapitalstock"

Carterclaimsthatthenetdecreaseinlabourinputswasaresultof

decreasingdirectlabourcoeffícientsalongwithchangesintherela-

tiveimportanceofspecificintermedíateinputsrequiredtodeliver

thegívenfinaldemand.Further,Cartermaintainsthatthebasisfor

quantitativeincreasesinlaboureffíciencyisprovidedbychangesin

índustrial specialisation and quality of all inputs'

llhilesomeint'ermediaterequirementscoefficientchangesreinforce

eachother,otherstendtocanceleachotheroutÍntheircombined

effects" Carter gives the examples of aluminium' which was found to be

growinginimportanceinautomobileengínesandconstructionbutde-

clininginthecaseofpotsandpans;ofincreasedenergyusesbysome

industries in response to íncreased mechanisation or automat'ion, while

forothersenergyconsumptiondecreasedasgreaterefficiencyofenergy

useovertookincreasesinmechanisation;andofpaperwhich¡n¡asin-
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creasíngly used in some types of packagíng uses but was replaced by

plastics ín others"

Carteremploysanothermethodwhichlooksatchangingintermediate

requírementsfordeliveringdifferent'Sub-vectorSoffinaldemand"The

method involves turning to the three different years economies' asking

eachtoproducethelg6lbillofgoodsforapartícularsectoronly'

pretendingallotherelementsoffinaldemanda|ezero.Theformula

for computing the vector of íntermediate outputs required to deliver

the fína1 demand for sub-vector g with the technology of time t pre-

vailing in all industries is as follows:

zt ot Y61 Y61
C : - C - C (g:Lr 2' ooo

where Qt i, as defined above t"d ^Y61 is one of
e

of 1961 final demand.

Ï'nstudieswiththekindofdetailasv/asaccumulatedinthis

particularstudy,Èheideaofgroupingindustrieswhicharehighly

related ís very convenient for final analysis'

Heady and Tweeten, in their chapter on changes in the structure

and organisation of agriculturet open a very useful discussion on the

factors affecting the supply and demand of agricultural resources or

inputs. They díscuss changes in the availability, productivíty, factor

levelsandproportíons,Sources'costSandret'urns'compositÍonand

locationofresources;changesíntheproductionunits;andtheimpact

these changes, individual-Ly or in combination' have on the farmíng

, B) 15

the eight sub-vectors

l5lbid., p" 45"
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coÍEnunity and other sectors of the American economy" Their major

fÍnding, after studying conditions between 1910 and L960, is that al-

though there were substantial gains t.o society from rt---the changes in

the forms, mixes and structure of resources Ín agriculturett, the gains

infarmíngeffÍciencyhadnotbeenpassedonequallytothefarmsector.

Tnstead,thenon-farmfoodinduStry-processingandmarketing-i^'as

earningmoreandmorefromconsumers.ftwillbeinterestingtoín-

vestigatethecomparativesítuationinCanadianagricultureo

TheCanadianstudybyYehandLinreferstoaspecificindustry'

livestock,withintheagriculturalsector'Thisstudyusesinput-

output analysis to quantífy the interdependence among the livestock and

other related industries. Based on these relationships' Yeh and Lin

develop multipliers v¡ithin agriculture. Using the technique developed'

the study analyses the rate of technical change within the beef in-

dusÈryandthenprojectsdomesticdemandsforbeefandporkandlabour

requirementsÍnmeatprocessingtotheyeatLgT5.Theydefinetech-

nological change as an increase in productívity resulting from improved

production techniquesr knowledget management and organísation of

brrrirr"rrl6. Their method of lookíng at the contributions ín percent-

ages or ratios of the three types of ínputs - materials' labour and

capital.fromyeartoyearSeemstobeanefficientv/ayofmeasuring

Structuralchange.Themajorcontributionofthisstudyhoweverlies

in t.he Ínsights it gives us about the canadian livestock industrlo

16""h and Linr opn citn, P. 66"
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Staglinandl^/esselsconductedanintertemporalanalysisofStruc-

tural change in the German economy based on input-output tables for

Lg54'l95Band1962.ForthemSt'ructuralchangeistheresultofa

combinationofchangesinfinaldemandandofchangesinÍnput-output

coefficientsrwherecoefficientchangesareínterpretedastechnological

change.Technologicalchangeisinturndefinedastheincreasesor

decreases in inpuÈ requirements represented by changes in input and in-

verse coeffícienarl7. The major interest of Staglin and I^Iesslesr study

wastoanalysett---theoveralleffectofchangesinallcoefficients'

í.e.,intherepurcussionsofachangingdegreeofinterdependenceon

gross productior, t,u1r''"'"18'

Staglinandl.Iesselslstudyindicatedthatalthoughthereweremany

ways of measuring the relative importance of final demand and coeffi-

cientchange,theyallaimedatcombiningdifferentsetsofeach.They

too recognised the possibility of making the structural analysis of the

givenperiodineitheronepieceorintwosub-periods,L954to1958

and 1958 to 1962o To measure structural change between these two sub-

periodsthefollowingprocedurewasfollowed.First,thechangesin

sectoralgrossproductionbetweenthetwoSetsofyearswereexplained

by multiplying the final demand of the last year in each set by the

ínput-outputinversematrixforthefirstrespectiveyear.Thisyielded

estímatesofgrossproductioninthefinalyearsifthefirstyearsl,

17st"gIin and Wessels., op' citot Po 374"

18rui¿.
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insteadofthelastyearsl,technologíeshadprevailed"Comparingthese

finalyearsrgrossproductionvalues,theamountofgrossproduction

change bet.ween these two periods that was attributable so1e1y to changes

ín fÍnal demand was determined' Next' by comparing these derived 1958

anòLg62grossproductionvalueswiththeactualvaluesint'hosetwo

years, the change due to changing coefficients v/as determined" The

Structuralchangesinthetotalperiodcouldbesímilarlydeterminedby

usingfíxedLg54orLg62inversecoefficients.Thegeneralprocedure

was mathemetically represented by the equation:

c5gy5g _c54y54:(c58y58 -ase"54¡+(c58y54-c54y54) 
19

for period between 1954 and 1958t where C is the inverse matrixt

c54y54 is the actual gross production value f.ox l95t+, C5BY5B is the

actual gross production value for 1958, and c58Y5/+ is the derived gross

production value fot L954"

ïn his study on economic deveLopment and structuret with par-

t.icular reference to Hungary, Faluvégi re-examines the notion of

economic structure, its changing nature under international conditions

andinfluences¡andthewaysandmeansofmodernisingthemicro-

structures to make them more desirable' Apart from considering struc-

t.ural change as the substance and permanent aspect of developmentt

Ialuvegi further describes it in this way:

Technologícal development and changes in the -consumption
patt.ern change the ímporÈance of certain products and

industries as well. Ñt* products aPPeart new industries

l9rbid., p. 380.
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develop, while old ones regress or even cêâs€o

Materíaís Previously unknovrn are used and o1d

ones lose importance' As a consequence the

economic structure suffers continuous
modification20 '

Faluvdgi further argued that at that time' the most intensive

StructuraltransformerswerescientificandtechnologicalProgress,

changesinneedsandrequirements,changesinworldeconomicconditions

and the given socio-political system' He goes on to claim that planned

economiescreaEefavourableoPportunitiesforconsciousstructural

changes because they al1ow for a co-ordinated allocation of resources

which best correspond to the most desirable structure' Faluvegi dis-

cusses at length the guidelines and criteria for judging an economyrs

struct.ure. He considers that an effícient economic structure is one

which ensures an optimum growth in national income while simultaneously

meeting accepËable social requirements 1íke employment' Tt is hís

belief that for national income to increase continuously and at a most

favourablerate,theeconomicstructurehastokeepchanging"

ontheeffectsofforeigntradeonacountrylseconomicStructure'

Ialuvágirs view is that the more developed an economy is the greater

the ínfluence of foreign trade'

Ozaki, in his study of the economic growth of Japan between 1955

and 1970, attributed the large amount of structural change experienced

overtheperiodtothehighrateofgrowt'hafterthewarandasustained

Len percent annual growth rate over 20 years' Ozakí noticed that over

20r.lrr.rági ¡ oP. cit o : PP ' 145 -146 '
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theperiodagriculturallabourhadrapidlydecreased,whilelabourin

manufacturÍng and services sectors had increased. His study sets out

toshowStatisticallysomeofthefactorsthathadsustainedthehigh

growth rate with emphasis on the effects of technological changes'

Ozakí attempted to analyse empirically the performance of structural

changeintheJapaneseeconomyasawholeusingLeontÍef'sapproach"

Usingfourinput-outputtablesofJapanforlg55'1960,1965and

Lglo' all represented in 1965 constant' prices, ozaki designed three

experimentsforhisanalysis'Inapplyinginput-outPutanalysistothe

economicdynamicsthatinvolvestructuralchanges,heconsideredit

necessary to determine empírically the technology parameters of the

sectoralproductionfunctíonandtofindsystematicchangesinthe

technologY along with concomitant changes in labour and capital require-

ments. TechnologY structure

rAI:lc'u

where A represents the nxn matrix of intermedÍate input-output coeffi-

cients represented as aíjs and C represents the 2xn matrix of labour

and capital input coefficients, represenLed as Ljs and Kjs, respectively"

Experimentlofhisstudyinvolvedtheanalysisoftechnological

changesintheLabourandCapit'alinputs-describedbyAC.First,

the statistical estimation of the technology parameters of the pro-

duction function were made. On the basis of the results of this

estimation, the following types of technology were identified:

ís here defined as:

f"

Zrotukir op. cito e P. 94.
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K(Ï), K(1r), (i,-r), l(t) and ¡(r1) '

Toobservethechangesinallocationofresourcesinconnectionwith

eachtechnology,thefollowingindicesrepresentingthechangesincom-

position ratÍos of value added, v, labour force, L, capital stock, K,

grossoutput,X,andfinaldemand,Y,werecomputed.Theseratiosshowthe

ratiooftheamountofeachvariableforindustryjtothetota].for

all industries. Thus the ratios are V'/V and soon for all the other

variables. Indices of changes in these ratios over time were conputed

for the first three variables for the period between 1955 and 1965, and

for the last LTnro varíables for the entire study p"tíod2z.

Experiment2investigatedchangesovertimeinintermediateinput

Patterns-AA.IneffectthisexperimentmadeaStatisticalveri-

ficationoftheSubstítutioneffectsofnewproductsforoldonesin

the use of maÈerials' The economy was divided into 6 blocks: the new

technology (u), the employment (R), the servíces (s), public utility

(U),themetal(M)andthet'raditional(T)blocks.lnordertoobserve

changes over time in intermedíate input patterns' the fo1lowíng indices

were computed for "ach 
b1ock23:

H.
J " 100 j :1729onoo.e ft:54

G'lt") 195 s

Zz'Lbid"¡ p. 99.

23rbid., p. l05"

K-þù^
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where K represents the t<th blotk

rf K: N, H.N;> 100 meant the increase of the required inputs of new

JN
products in block N between 1955 and 1970. tj'k 100 meant the decrease

of the required inputs of new products in block N between the same

period.

Experiment3combinestheresultsobtainedinexperimentsland2

to make an empirical determination of changes over time in the allocation

of resources among various sectors. The results of experiment 3 clearly

showed that tl.ro dominant factors, the effecl of economies of scale in

theuseoflabour-capítalinputsandtheSubstitutioneffectsofnew

for old products ín the use of material inputs, played an important

roLe in che structural change in the rapidly growíng Japanese economy'

ozaki maintained that the st.eady economic expansion in the traditional

sectors \,ras instrumental in introducing nevt technology and thereby

developingnev'productsandmarketsduringthatperiod.Thesteadily

expandingtraditionalsectorprovidedalargeabsorptionoft'helabour'

vrhich sat.isfied the ful1 employment condition; it províded a large scale

supply of consumption goods for the fínal demand sector; and it was a

large market for new products supplied by the new technology block'

ozakilsfinaldefinitionofstructuralchangelt---achangein

resource allocation patterns caused by changes both in production

,L
technology and in demand"¿+, is most appropriate' for it tends to sum

upthedefinitionssofarofferedint'hÍsreview"Hisapproachismost

usefultoourstudysinceÍtcloselyfollowsËhefundamentalideasof

Carterrs work, though using a different style'

24rbid., p. 1oB.
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Sevaldson25 studied price changes as causes of variations in

ínput-outputcoefficienËs'Apartfromchangesinvolumeofoutput'

sevaldson investigated an alternative source of coefficient change"

Afterhisanalysis,heconcluded,likemosteconomistsreviewedhere,

that,besidesrandomcausesofcoefficientchange,therevleremore

complexcausesthansubstit'utionamongwhicharetechnologÍcalchange,

changesinproductmixrchangesinspecificationofproductsandtheir

distributÍon over producers. selvadson also rightly mentíoned rhe

questionoferrorSinstatisticalreporting'measurementanddeflation

as other factors which affect coefficient changes'

Theabovereviewgivesaninsightintosomeoftheworkwhichhas

alreadybeendoneonËhesubjectofstructuralchangeandrelated

topics. Of particular interest to this study are the works with an

input.outputapproach'Ttisthewriter'sbeliefthattheinput-output

approach and structural change studies have not received enough attention

in Canada.

25S"'r,r"ldronr oP. cit. r PP. 113 -133 '
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CHAPTER TTI

Theoretical Framework

The theoretical framework on which this st.udy is based is the

rrGeneral Equilibrium Theoryil with particular reference to comparative

static Ínput-output theory and the idea of interdependence"

In a general equilibrium framework, the supply of goods and ser-

vicesequalsdemandforthesegoodsandservices"Thismeansthatin

our economy there is complet.e adjustment of production and consumption

so that all products and all factors of product.ion are cleared at given

market priceso In the context of this study, based on an Ínput-output

framework, within a given period, production by various induslries of

goods and services adjusts t.o the requírements of the indivídual in-

dusËries in their production of various intermediate conrnodities and

to the requirements of final demand by consumers, government, trade

and inventories" Productíon Ínput requirements include materials

both raw and íntermediate cormnodities - and primary inputs of labour

and capítal. These may be met from domestic production or from im-

portso The system is considered to be balanced and in a state of

equilibríum because the value of total inputs ís always equal to that

of total outPuts.

Input-outPut theory, as developed by

ís considered to be fro."the simplest form

rium; its form is so simple that it holds

st ati stical measurement"l o

Prof essor I,IassiIy W. LeontÍef t

of I.Ialrasian general equilíb -

out the hoPe of emPirical

Solow. Linear Pro-
HilL Book ComPanY,

lRob"ta Dorfman, Paul A. Samuelson and Robert M'

granrning and Eàonomic Analvgis, (ToronÈo:McGraw

1958) p. 204'
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ThisstudywillthusaSsumeinterdependencebetweenagricultural

and non-agricultural industries; and among agriculture related indus-

tries especially food manufacturing industries' While some of these

relationshipsareverysmallandindirect,thereisasignificantnum-

ber of very strong direct interrelationships. ft. is also assumed that

these relationships are not necessarily perfectly stable over time,

io€o¡in the long run, due to adjustments ín the economy in response

to supply and demand changes. Supply and demand changes are further

affected by technologíca1 changes that affect the substitutabílity of

products, both in production and consumption, and changes in production

functions. Tt may be argued that substitutability is more intense in

the long run due to reasons related to adjustment lags, and in agri-

culture this tends to be part.icularly true' These reasofls, discussed

by Scheret2 ,n the industrial market structure context, are given as

consumer habit, short run demand price ínel-asticity, rígidities con-

straining industrial purchasers, and high prices as a factor inducing

inventions and development of substitute products. The interest ín

these reLationships thus lies ín the magnitude of structural inter-

dependence and the changing nature of this interdependence over time'

Considering the complexity of economic systems, it is important to

haveanapproachthatcangívethesimplestrepresentationofthe

sysËemr though not making ít absolutely clear' At any one point in

time, an input-output table will give a snapshot of the structure of

an economY at thaË given tímeo

Interdependence is very central- to input-outPut theory because

2F.M. Scherer, fndustrial Market. Structure and Economic Performancet

Rand McNally College Pub. c*-chr."g"-(rglo) PP. 2L4-2L5 "
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by one secLor of an economy¡ saY agriculture'

material Ínputs, the lat'ter being products

and outside the agrícultural sector' Ïn

turn, productÍon by other sectors requires material inputs originatlng

fromagricultureoragriculturerelatedindustries.Thenatureof

these requiremen¡s amount to interdependence relationships, both dírect

and indirect betweefl sectors, industries and conrnodíties' In general

it may be said that interdependence between economic unitst secLorst

industries or conEnodities, exísts when activities or changes in one

unit affect the activÍties and lhus cause changes in one or more other

units. Further, if we assume that economic efficiency or health is

adesirableobjectivebytheindivídualsectors,aswellasbythe

entire economy of any counÈry, then the argument by Josling and Trant3

thateconomichealthrequiresknowledgeofhowmuchasectordepends

upon the prosperity of other sectors might be very appropriate' For

economieswheregovernmentplaysanimportantpart,possibleeffects

of policíes should be carefully examined' However' as Josling and

Trantfurthernote,itiSnecessarytoknownotonlytheeffectonthat

sector directly influenced by a certain policy' but also the side

effects on other sectors, which rnight conceivably be even greater than

thedirecteffects.Thusrthepurposeofstudyingtherelationships

of agriculture to the rest of the economy and the changes in these

relationshipsthatrnayoccurovertimeisinlinewithorcontributes

to the objective of an efficient agricultural sector"

3J,T. Josling and GoEo Trant,
among agricultural and other
No" ão A.E.R.coc. (1966)

trAn empirícal study of ínterdependence
sect.orã of the Canadian economy'r Pubo

po 2o



31

Comparativestaticinput-outputtheorypostulatesthattheequillb-

rium of an economy at one periode as represented by an input-output

table'canbecomparedtoanequílíbriumoftheSameeconomyatanother

period in t.Íme. The comparison shows the differences in the combínations

ofinputsandoutPuts-theeconomicstructures-atthetwoormore

differentperiods.TtislikelookingatLVloormoresnapshotsofthe

economy, one from each period. The major criticism of the static input-

output approach relates t.o the lack of details on what happens between

Er¡ro comparative periodso Given the si ze of variables vte are dealing

wíth,comparingpicturesofdifferenttimeperiodsandobtainingin-

formation on the trend of things is indeed useful in establishing some

understanding of a fel¡r events in between periods. Tmproving the

accuracyandamountofdetailthatgoesintoaninput-outputtableplus

the establíshment of more realístic ínput-output models are the two

majorwaysinwhichthísapproachcanbemademoreusefultoeconomic

analysis.

Structural Change: A Definitíon

Structural change, the subject of this study' has been defined in

varÍous$/aysaswasshov¡nbrieflyintheabovechapter.Definitions

dependverymuchont'heparticularaPproachesadoptedbyËheeconomists

andtheemphasisoftheirstudies.ThedefínitionsbyCarterandby

Staglin and I^Iessels f all in line with t.hat of Leontief ; they all con-

siderStructuralchangetoreferbasicallytochangesinthestructural

matrixmadeupofinput.outpulcoefficíent'swhíchdescribethecom-

binations of input raËios to outputs. Al-1 three also agree that struc-

turalchangesmayresultfromchangesintechnology-whichaccording
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to carter involves changes in the shape of the production functions

andfromchangesínfinaldemand,thoughCarterdoesnotspelloutthe

last cause very c1early. carter adds that structural change Ís also

caused ttby long run and short run substitution of inputs T'rithin the

context of a given production function, which may arise as a result of

t!
changes in relative prices of various inputsrt+o It may be argued that

long and short run substítutions of inputs may indeed be influenced by

changesint'hequalityofproductdemandedforfinalconsumption,

especiall-y for personal consumption and export demand'

Kuznets adds a total product approach. structural change here is

considered to mean'rthe shift in the share of total or finished out-

putrbesideschangesinvalueaddedrcapitalinvested'changesintastes

technology or institutíonal arrangements"5. Faluvági describes struc-

tural_ change as the substance and permanent aspect of development"

faluvági6 also takes product or conrnodity change' industry change and

materials change approaches which he believes to cause a continuous

modification of an economic structure. As to the causes of structural

change, in addition to changes in technology and final demand, Faluvegi

introduces changes in scientific knowledge, changes in world economic

conditions and in the given socio-political systemo He argues that an

efficient economic structure is one which ensures an optÍmum growth in

national income while sÍmultaneously meeting acceptable social require-

ments like fu1l employment. However, Faluvági further argues that in

4CarLerrop. cit., PP. 10-13"

q_
'Si*on Kuznets, Modern Economic GrowtÞ:. -Bate

(New Haven: v"IJlÛffiãity rress' 1966) p"
Structure and SPreadt

6l'ululrdgir opo citc ¡ pp. L45'L46"

14.
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order for national income to increase continuously and at a most favour-

able rate, the economic structure has to keep changing'

Lastlyalookatozaki'sdefinitionofstructuralchangeseemsto

adequately co-ordinate the above definitÍons' Ozakí defines structural

change as tra change in resource allocatíon patterns caused by

7

changesbothinproduct'iontechnologyandindemandlt,oThesearethe

very facËors which come out most in all the above considered definitionso

Tnadditionozakihasattributedthelargeamountofstructuralchange

experíenced by Japan, between 1955 and LTTO' to the high rate of growth

after the war and a sustained high annual growth rate over 20 years'

This falls in line with Fa1uv6.gí's argument that connects the continous

increase and favourable rate of national income to continuous structural

change "

For purposes of this study, structural change in the Canadian agti-

culturaleconomyrefersfirsttothechangesintheallocatíonofínputs

or their combinations from one period to another in the production and

marketingofagriculturalandrelatedoutpuËbothíntermediateand

final. Secondlyrthe term will refer to changes in Èhe Eypes and levels

ofoutputnlnbothcasesthechangesareattributedmainlytochanges

intechnologyandfinaldemand.Thisstudystrongl-ymaintainsthat

efficient planning of agrícultural- resource use, agricultural production

and disposition will inevitably require as much understanding of the

meaning,causes'natureandimpactofstructuralchangeontheagti-

cultural and related industries as can possibly be achieved. rt is a

7 o"akirop. cit6 ¡ p. 108"
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strong belief

of achieving

of the author that

a reasonable amount

approach adoPted here is one way

this kind of understanding"

t.he

of

The model Eo be used in this study is an rropen Comparative Statíc

Input-output Modelrt based on the rropen output Determination Modelrr

developedbyStatíst'icsCanada"Ttisopenint'hesenset'hatitin-

cludesL4f.ínaldemandand4primaryinputscategorieswhichare

autonomous or exogenous to t.he systemr along with 35 industries and 132

intermediate coÍtrnodities which are endogenous" The model is also con-

sidered static since it represents just a snapshot of the economy at

any one point in timeo Each of the 35 industries is a producer of some

of the 132 cormnodities and a consumer of some of these connnoditÍes;

thus industries and cormnodit,ies are functionally interdependent' The

industry, conrnodity and final demand classífícations used in this model

areaSestab1ishedbyStatistícsCanadainthedocument'@-
. The disaggregations

are also taken from the above named document except that there is

greater disaggregatíon - Large (L) and ¡ledium (M) - for agricultural

related industries and conrnodítíesrand small (s) dísaggregation for

other secËors of Ëhe canadian €coîolnlc This was done because the

emphasis of the study is on the agricultural and related industries'

Sstatistics Canada (Tnput-Output Divísion) t ThP Tnput--putPgt-9çfucture
of the Canadían Economv 1961-1971 (March Lgi-) Cat' No' 15-506E

Occasional Pp. 19-21"

Model for the Canadian Eco with Emphasis on 4eIi-ç!-l-ture

Outout Structure of thg lenggian Eco
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The Accounting Framework

Chart3'1gívesaschematicpresentationoftheaccounting

frameworkoftheCanadianlnput-outputtablesandfollowscloselythe

format of Chart T in Statistícs Canada's document9o The model wíll

consist of a value of output mat'rix V, which is a].so known aS the'lMake

Matrixtf, showing the values of production of each cormnodity produced by

each industry valued at producer I s prices. column vector q shows the

values of total conrnodity outputso Matrix u, also known as therruse

matrixtt, depicts the disposition of each conrnodity to each using in-

dust'ryforproductionofothercormnoditiesoColumnvectorgshowsthe

valuesoft'otalindustryoutputs.Corrrnoditydisposition,MatrixUg

is valued at Purchaserrs Prices'

MatrixFdepíctsthevaluesofconrnodityinputswhichgotofinal

demand. Generally, final demand is divided into five categories

namelyhouseholdconsumption,fíxedcapit'alformation'governnent,

inventories and trade. The accounËing framework of the Canadían input-

output tables use a total of 136 categories for the large (L) aggre-

gation of final ¿"*"r,d1.0 A medium (M) aggregation to 14 categories

wíl1 be used in this study, and these categories are:

l-, Consumer expenditure, durable )
)

2. Consumer expenditure, semi-durable )
)

Personal expen-
dit.ure on
goods and
services "3, Consumer expenditure, non-durable

4" Consumer exPenditure, services

)
)
)

9rbid., pc 13.

l0sartirtics Canada, oPo cito¡ p" 2L"
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5. Constructíon, business )
)

6. Construction, government ) Fixed capital formation
)

7. Machinery and expenditure, ) Business and goverr¡ment
)

business )
)

L MachinerY and exPendíturer )
)

governmerlt )

g. Tnventories, additions (*) )
) Ittventories

and wíthdrawals (-) )

10, Domestic exports )
)

l-1. Re-exports ) Trade
)

L2. lmports ( -) )

l-3, Gross government current )
) Government

expenditure )

L4. Government revenue from the )
)

sale of goods and services ) Goverrtrnent
)

( -) )

The values of conrnodilies for final demand are at producerfs

prices. The negative sign on inventory withdrawals, imports and govern-

ment revenue is for balancing domestic production and the accounting

framework. fn this mode1, the values of total material inputs plus the

values of counnodity requirements for final demand always equal the values

of total conrnodiËy ouÈput, thus balancing supply and disposition'

Matrix T depicts unallocated imports and exports and non-competing

imports of conrnodities used in the production of other conrnodities'

Matrix T* depicts values of unallocated imports and exports and non-

competing exports which go to final demand. Matrix YI gives the values
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ofprimaryinputstoindustries.Theseinputsaredividedintolabour

and capÍtal. Matrix YF depicts values of primary inputs to final

demand categories" Column vector n shows the total values of primary

inputs to industries and final demand"

chart 3,1 has features not characteristic of the conventional in-

put.outputtables;boththeinputsandoutputsofindustriesareclas-

sified ín two ways, according to the conrnodity produced or used and

according to the producing or usÍng industry' Also' the number of

conunodities is greater than the number of industríeso This makes the

syStemacorrrnodity.by-industryandarectangularratherthansquare

systemo This rectangular table is highly reconrnended by the united

Natiorrsll and is advocated by economists like Rosenbluthl2 t"d Leontief

and Carterl3' Tn Canada compilation of such rectangular input-output

tables was first ímplemented for Quebec by Profo Matuszewski of the

universíty of Lava1, and for the AtlanLic provinces under direction of

Prof. K. Levítt of McGi11 University.

Rosenbluth ín hís 1968 .tti.l-"14 makes a plea for the abolition

of the square or inter-industry analysis and for its replacement by the

rectangular anal-ysis. His plea is based on the belief that there is

nothing inter-industry analysis can do that cannot be done equally well

llDo*i'ion Bureau of StatísÈics, The fnput-output Structure of the
Canadian Economv 1961, Vol. 1, P' 34"

t'a. *or"nb1uth, ItTnput-Output Analysis; A

Hefte, Vol" 9u Noo 4. (1968) P. 255"

t3or,rr" P. Carter and llassily W. Leontief ,
July 1971, No.7, Part 11, P.31, Cited
pc 11., Footnote 2o

14Ro""r,bluth, opo citne ppn 255-268.

Crítiquertt in Statistiche

rrsurvey of Current Businessrr
by Statistics CanadaroP" cit.t



39

by corrnodiÈy-by-industry analysis and that there a:'e a good many things

that the latter can do better" In general Rosenbluth maintains that it

is the practical and the theoretical problems due to the lack of cor-

respondence between cormnodities and industries that render the rect-

angular system of analysis preferable" To substantiate this he dis-

cusses briefly the factors that contribute to these problems'

Firstofall,Rosenbluthmentionsthattheconvent'ionalsquare

system developed by Leontief was criticised particularly on the basis

of the assumptíons; rr(i) that product.ion functions typically call for

the use of inputs in fixed proportions, regardless of possible variations

in their relative prices or the level of outpuE; and (ii) ttrat tire

input coefficients of production functions are represented by the

coefficients of the LeonËief matri*"15 n Rosenbluth realises that the

first assumption remains to be criticised even in the connnodity-by-

industry analysis; it is the second assumption which he finds quíte

implausible trbecause the coeffícients of the Leontief matrix are

16
inter-industry coefficients"--. Thus the implausíbility arises because

industries today produce more than one cortnodity (and many conrnodities

are produced in more than one industry) so that inter-industry coeffi-

cients do not represent cormnodity inputs to their productive processes

nor to those producing single conrnodities'

Practically, Rosenbluth maint.ains that rreven in the best developed

of statístical systems, Ínter-industry coefficients are extremely

l5rbid., p. 255,

16-. . .I b1cl"
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diffi.cult to estimate" The necessary information is not obtainab1t"17'

Later he presents and discusses evidence to support his claim of

greater statistíca1 accuracy offered by the rectangular system of

analysis. Rosenbluth argues that conrnodity-by-industry tables overcome

mostoftheguessworkproblemsencounteredincompilinginter-índustry

tables;thedatacollectÍonsystemsofmostcountries(theindustrial

census)lendthemselveSmoreeasilytocorrnnodity-by-industrytables'

Firstrrrfirms or establishrnents are required to list their outputs and

inputs by conrnodity classes with quantit.ies and .ralues"18. secondly,

in t.he estimation of final demand, say for consumer expenditure,

ilsamp1_e budget surveys or retail sales stat.istics records are clas-

sifÍed by conrnodity group'"19' A1so' rrforeign trade statistics are

based on cormnodíty classest not industrie't'20' Rosenbluth further

claims that conrnodity-by-industry tables are more up to date sínce they

take less time to PrePare'

Theadvantagesofarectangularformathavemorerecentlybeen

recognised and advocated by Statistics Canada and in this respect

Leontief and Carte t are referred to as being in agreement with these

advantages.Thetwomajoradvantagesidentifiedaretheabilityofthe

rectangularformattoadmitasmuchdetailasisavailableinthebasic

censussourcesandthestraightforwardnessofthemeaningofeach

17Tbid.,

18 rbid.,
19 rbid.
2o r¡id"

256"

258 "

p'

po
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entry, because observed transactions are not combined with fictitious

11
trans t ers o

Themodelasdevelopedbytheinput-outputdivisionofStatiStics

C^nud^22 has two basic assumptions and these may be represented as

follows: (i) The rrdomestic market sharerr assumpt'ion postulates that

industrieswillpreservetheirobservedshareofthemarketforeach

domesticallyproducedcorrrnodityirrespectiveofthelevelsofconrnodity

production. In other words this means that each conrnodity is produced

by various indusÈries in fixed proportions. Mathematically, the assump-

tion is exPressed in matrix form as:

g : Dg35*r (3. r.1 )

wheregisacolumnvectorofindustrytotaloutputsvalues,Disthe

domestic market share matrix - matrix of coefficients obtained by

dividing each element in a column of the make matrix (matrix V) by

the corresponding value of tot.al cormnodíty outptit in row vector q -o

That is: lL
q

_n'"35xL32 (3.1-.2)

q is a column vector representíng the values of total connnodity oulputs'

(ii) The rrindustry technologyrf assumptíon is the basic Leontief rrfixed

proportionsrr assumptiono This assumption establishes the productíon

funct.ions of industries which in turn determine the industry require-

mentsforcorrrnodityinputs.lt'iSassumedthatthevaluesoftheinputs

of each industry are fixed proportions of the value of the total output

21S". Statistics Canadar oPo cít', p' 11, footnote 2'

22Fo, a presentation of these assumptions see ibid, pp. 3l-32.
presentations here follow this sectíon closely"

The
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of the industry, independent of the leve1 of this output" In other

words,toproduceeachdollarofoutputaníndustryrequirescertain

fixed values of conrnodity ínputs. This implies that technology is

organised on an industrial basis so that roughly the same structure of

inputs is appropriate for the various conrnodities produced by any one

industry. Mathemat.ically, this assumption may be expressed in matrix

form as:

ut : u9132*1 (3"2.1)

whereUisamatrixofconrnodityinputvalues'iisacolumnveclor

whose elements equal unity, the matrix product ui represents a vector

of the sum of the intermediate inputs of all industries classified by

conrnodityr Q is a column vector of total connnodity output values and

matrixBistheindustrytechnologymatrix-amatrixofcoefficients

obt.ained by dividing each element in a column of matrix u by the cor-

responding total industry outputs'

That is: U -F 
(3"2"2)

g '132*35

The model further assumes 1) lineality of the production functions'

2) singLe value expectations and 3) constant returns to scale

Yn: f(K¡ Le I' t) (3'3"1)

Net -OutPut

where K is indirect investment and depreciation or capital' L is

Labour, I Ís material inputs and t is technological change'

Yn : A(t) [Pr.K*PlL+p]rl
(3.3.2)

where A(r) is the index of technological change, Pt it the elasticity of

output with respect to K,Þf, is the elasticity of output with respect

ro L, andp, is rhe er.asricirv of ourput with respect t" 
ï:.:.:,1.1,...*i.,*o,

...-ttt'i+* "'' 
"'' ot-'':í'"'--l]-,::,



43

23

^A(t) - 
aYn - ßuB - ßr* - ßtAl

-A(Ð-Yn^'KLr

relative techno- relative relative
logical change change change

in outPut in out-
Put due
toK

(3.3.3)

The constant returns assumptíon may be expressed as:

(3.3.4)ßt*ßr+ßr=l

Themathematícalexpressionoftheaccountingbalancebetween

total supply and total demand is as follows:

q=Bg+å+x-m-a-v (3'4'1)

*
where e Ís a vecËor of values of final demand caËegories of personal

expenditure, fixed capital forraaËion, inventory additíons and gross

government current exPenditure'

x is a vector of total exports values'

m is a vectoï of imPorts values'

a is a vector of government production values'

v Ís a vector of values of inventory withdrawals'

Conbining equaËions (3.1'1) and (3'4'1) we get an "Open Output deter-

mination model,', whích defines the linear transformation of final

demand categories into industry outPuts'
_1 *

g= (I-DB)-ro (ä*x-m-a-v) G'4'2)

Equatíons(3.4.3)to(3.4.5)defínetheleakagesintermsof

imporËs, government production and inventory withdrawals respectively'

' = lî (se + ä) (3'4'3)

23 rolloring solowrs índex described in Lester B. Lave, T9qÏ-rr-riq-a1 change:

Its conception and measurement, (Prentice Hall Inc., L966) Ch' 2'
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v/here U is a díagonal matríx of coefficÍents r¿hose elements are the

ratios of ímports to use, where use is defined as Bg + å. This import

shaïe assgmption irnplies that exports of a comrodity are supplied from

domestic industries that produce the commodity. However, exports may

have imports indirectly embodíed in them ¡,rhere producing industries

import their intermediate inputs.

a=ô(Bg+å**) (3.4.4)

r¿here ô is a diagonal matríx of coefficíents obtaj-ned as the ratios of

goveïnment production to use ' use defined as Bg + å + x.

.rr=0(Bg+å**) (3.4.5)

where ô i" " diagonal matríx of coefficients calculated as ratíos of

withdrawals to use. To allow for leakages from the domestic in-

dustries, the leakages are specified as above and equation (3.4.1) is

subsEituEed to obtain equation (3.4-6).

Thus:
***^*

c = BC+e+x-û (ng+e)-ô(ng+e+x)-ß (Be+e+x)

or

q = (r-û-ô-ô)se+(riî-ô-Ê)ä+tr-ô-ô)x ß.4.6)

where I is an identitY matrix.

Cornbining equarions (3.4.6) and (3.1.1) we obtain equati-on (3.4.7)

which is an "open output determinatíon" model r¿hich a11ows for leakages

out of the interrnediate dernand as well as the final demand. This is a

rectangular system of n = 35 linear equations in m = 132 unknowns and

is the general solution to Ëhe model.

s = tr-D(r-û-ô-ô)nl-1o t(r-û-ô-Ê)Ë*cr-a-ôi*lss*r3z (3.4.7)
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vlhere [r-O{f-t-â-gls ]-torr*r' defines an impact matríx while the rest

of the equation defines final demand adjusted for leakages. The impact-

matrix (or Ínterdependence coeffÍcients matrix) is rectangular with in-

dustrÍes ín the rows and cormnodities in the columns and it displays the

direct and Índirect impact of each dollar increase in fínal demand of

each conrnodity upon each industry. For an industry producing two or

more coÍÍnodities, the impact coefficients will empirically remain the

same for each of the industry ror¡I entries f or the cormnodities ' Thus

the fínal demand multiplíers (the totals of the impact coefficients

columns) for each of these connnodities produced by one industry alone

will be the same.

The following is a list of industries and conrnodities to be used

in the model '

The industries in the model will include:

1. Agriculture 2L" Tobacco products manufacturing
2. Forestry 22" Fishing, hunting and trapping
3. slaughteríng and meat processing 23. Mines, quarries and oil wells
4. pouliry processing 24. Manufacturing except food

5n Dairy factories 25" cormnunications
6. Fish products industries 26" Transport and storage
7 n Fruit and vegetable processing 27. Electric power, gas and

8o Feed manufacturing other utilíties
9. Fl0ur and breakfast cereal 28. I{holesa1e trade

industrie s 29. Retail trade
10. BiscuÍt manufacturing 30. Finance insurance and real
11. Bakeries estate
L2. Confectíonery manufacturíng 31. CormnunÍty business and

13. Sugar refineries personal service
!4. Vegetable oil mills 32" Transport margins
15. Miscellaneous food industries 33. Construction
L6. Soft drínks manufacturing 34" Operation, office,
!7. Distillers laboratorY & fooci

18. Breweries 35' Travel and advertising
19. !{ineries Promotion
20. Leaf tobacco Processing
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CHAPTER IV

METHODOIOGY

(i) RestatemenË of the Problem

Briefly, the problem which underlies this study' as given in

chapter ï, section two, is that st¡uctural change in the canadian agtí-

cultural economy and related industries ís not well defined' This is

because little attention has been given to the subject; the little

related informatíon available is scanty and insufficient; and there are

problems in defining the word rrstructuretr and the variables thereof'

(ll) The Hypothesis

ThehypothesisSetupforthissludyisthatthereweremajor

Structuralchanges-changesintheallocationofinputsortheÍr

combinations from one period to another in the production and marketing

of agricultural and related output both int.ermediate and final; and

changes Ín types and levels of output - in the Canadian agricultural

and related industries between 1961 and 1971u It is further hypothesised

thatthesechangescanbeadequatelymeasuredusinganyorallthesix

measures established below' This hypothesÍs will be descriptively

tested and conclusions wil-l be made based on the results of each as

well as a combination of measures using the statist.ics developed from

the industry output, connnodity outpuL and fínal demand matrices'

(lii) The Measures

Theanalysisinthisstudywilldependonafewofthevarious

methods which can be d'evised to describe, in sunEnary' the various
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aspectsofstructuralchange.Thesíxmeasureswhichhavebeenchosen

to be used in this studY include:

1. Changes in individual technical input-output coefficients'

2. Changes in intermedíate material and primary factors of

producÈion.

3. Changes in

dírect and indirect

contmodity ouÈput to

represenË the total

4. The level

that goes to final

mediate use.

5.Changesintheactualnumberofmaterialínputsusedandout-

puts made bY each industrY'

6. Changes in compound or component growth rates of output'

Thecornmodíty-by_industryinput-outpuËtablesandtheímpact

matrices used for this structural analysís are a1l in value terms of

1961 dollars and were obtaíned from statístics canada' The coefficients

presentedinthisstudyareinterpretedasvalueratios.Thebasicdata

in the input-output tables Ì"Ias deflated by statistics canada to 1961

príces by means of 13g appropria¿s gsÍrmsdíty príce indicesl. This was

necessary in order to make meaníngful comparisons of inputs per do11ar

lrhi" information ís obtained from a seminar paper "structural change

and forecasting: An input-output approach" by Paul Banerjee, Dept'

of Agricultural Econonics, Universiiy of Manitoba. Mr' Banerjee, with

tnerretpofothersintheAgriculturalEconomicsDepartment'!.IaS
responsibleforthecollectionofallprimarydataforthisstudy
from Statistics Canada.

impact coeffÍcients, which indicate the changes in

requireuents of inputs per dollar of delivery of

fínal demand, and in fína1 demand multipliers' which

ímpact of each comrnodity on the entire ecorlomy'

and changes in percent of dornestls ssnrmodity output

demand as compared to the percent thaÈ is for inter-
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ofoutput'Sínceinvíewofchangingprícesandínflationthe''dollar's

worth" expression r¿ould be a changing unit'

The measures are described as follows:

1. The first measure involves looking at changes in individual

directmaterialrequirementsfortheproductioníneachoftheusing

índustries berween 1961 to 1966 and L966 to L9lL. These requirements

are presented as technical coefficients or material ínput-output ratios

per dollar of industry output' To calculate these coefficients the

commoditíes .brere first carefully aggregated into 35 groups, as shovrn ín

Table A, thus forming a Square ''use'' matrix. Technical coefficíents

(aij, s) were then calculated by dividing the value of total cornmodity

group ínputs to a particular industry (xij ) by the total value of

Ehat industryts outPuË (Xj)' The coefficient aij thus shows the

valueratioofmaterialinputsfromonecorunoditygroupiwhichís

requiredLoProduceadollarrs¡¡orthofoutputinaparticularindustry

j ín a given Períod. Thus:

aij = xij
xj

(4.r.r)

using Ëhe coefficient data thus obtained, three vTay scatter diagrams

vlereconstructed,asPresentedinAppendixB,twoforeachcommodity

group for the two periods, to shovi the large and small coeffÍcients

foragivenrowandhor¡thesechangeoverthetwoperiodsunderstudy.

Each axis of the diagrams, in logarithmÍc scale' measures direct

material input-output values for a particular year and the 45-degree

line ín each half helps to determine l¡hether coefficients were larger

in one year than in another' Each point represents the value of the

sum of the two yearsr coeffícients for each consumíng industry which
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is identified by the number appearíng next to each poínt ' coefficients

that were larger in 1966 than in 1961 appear above the 45-degree line

in the left diagrams; and those which were larger in 1971 than in

1966appearbelowthe45-degreelineintherightdiagrams.Theco-

efficients which had no change are right on the line. clustering on

one side of the line is interPreted as representing movement (Íncrease

or decrease) of coefficients in the same direction. The dístances

from the 45-degree line measures relatíve rates of coefficient change

from one year Eo another2. Two exËra diagrams rtere constructed for

changesincoefficient'sforallcommodityínputsintotheagrículture

industrY.

Z. The second measure ínvolves lookíng at the proportions of

factor costs - labour, curÏent capítal and material costs - for each

índustryandthenforallindusÈriestogether.Thetotalandin-

divídual input costs per do11ar of output for each industry for the

three years under study r¿ere calculaËed as presented in Table 2a in

chapter fíve. First, individual input cost values Per industry were

calculated by dividing the sums of each input value for each industry

by the total value of that industryrs output' Adding the three

individualinputcostvaluesvTeobtainËhetotalinputcostvalue

for each industry. Further, percentage shares of thís total input

cost by the three individual inputs were calculated by expressing the

indivídual cosË values as percentages of the total per dollar value of

2Th" d"".riptíon
given bY Carter'

of the three way scatter diagrams
op. cit., P. 24.

is based on that
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índustry output f or each year and these are shor^rn in Table 2b ' The

percentagesr'/elethenusedtoconstructbargraphs,giveninFígures

I to 4, first for each ínput category arranged by industry and then

for the three input categorles arranged by industry' Sirnilar graphs

are constructed for all industries combined '

3. Thírdly, changes ín impact coeffícients and final demand

rnultipliersareusedtoshowstructuralchange.Theimpactcoefficients'

whichformtherectangularimpactmatrixdefinedbytheequation

[f-l(f¡:-cl-ß)B]-torr*rrr, indicate Lhe direct and indirect requirenents

ofinputsperdollarofdeliverytofinaldemand.Ofparticularin*

terest in respect to the impact coefficients are the sirnílartty of

coefficients for commoditíes produced by only one índustry, sãY agri-

culture, and the commodíties that dispLay reIaLívely high irnpact values'

Thefinatdemandmultípliersarethetotalsofalltheimpactco-

efficients for s¿sþ s6ûmodity' Thus the multipliers indicate the

totalimpactontheeconomyintermsofvalueofextraproductíonthat

isrequiredforadollarincreaseinthefinaldemandofagíven

ggmmodity.Inotherwords,adollarIsexpenditureonfinalconsumpt'ion

ofagíve¡ggmmodityisexpecËedtostÍmulatealevelofouÈputworth

the value of that comodity's final demand nulËiplier' The multípliers

inTable3ar^¡ererankedbyvalueuptol0g,ll5andll0ranksforthe

years196l,lg66and:]gT:-,,withequalvaluesgettingthesamerank'

Percentagechangesinthesernultipliersr.'erecalculatedforthet\.7o

periods under study and positive and negative signs were used Eo

indicate increases and decreases respectívely'

4.Thefourthmeasurelooksatthepercentofdomestíccomrnodity

outpuLvaluethatgoestofinaldemandincomparisontothepercent
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that is for íntermediate use. The lor¡er the percentage of outPut to

final demand the greater is the comrnodityr s dependence on processing

or intermediate use for other co¡rmodítiesr production. The percentages

areobtainedbytakingfírstthedifferencebetweentotaldomestic

conrmodíËy output and the total value of that commodity used by the

variousdomesticíndustries.Thenthedifference,ifany,isexpressed

aSapercent'ageofËotaldomesticggmmodityoutPutandÈhesepercentages

aregívenínTable4ofChapterV.Incaseswherethevaluesofoutput

usedexceededthatproduced,itwasassumedthatnodomesticoutput

reached fínal demand.

5. Measure number five deals wíËh changes in Ëhe actual nr¡mber

of material inputs used and number of commodities produced by each in-

dustryoverthethreeyears.ThedataforËhismeasureú/asobtained

bysiuplyeountingtheentriesundereachindustryinboththe''use''

and "make" matrices for the three years and is presented ín Table

5 of ChaPEer V.

6.ThesixthandlastEeasurelooksatchangesincomponent'

annual growth rates of índustrial output between the two sub-periods

andovertheentirestudyperiodandtheratesaregiveninTable6of

ChapterV.Theformulasusedtoclaculatethesub_periodratesare:

Y61 * (r+i)t = tuu (4'6'1)

Y66*(1+í)t=trr- (4 .6.2)

where Y61, 
"66 

and Y^ are the outputs for 1961 ' L966 and l97I

respectively, i is the rate of gror¡7th and t(= 5) refers to Ëhe time

periodinyears.Theratefortheperíod196ltoLSTIlstheaverage

of the two sub-period comPonent growth rates' 0f parti-cular inËerest

hereareÈhelevelsoftheseratesandanymajorchangesinthemover

the years.
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CHÀ?TER V

Results and Their Implications

ThefotlowÍngisadescriptionanddiscussionoftheresult's

ofthesixmeasures,describedinChapterlVandtheirimplications

ondecisionspertainíngtoproductíon,consumption'accumulationand

trade of outputs and inputs' The results of each Deasure are given

anddiscussedrinterPretationsmadeand'wherepossible'conclusions

are drarvn in respect to the strucËural change hypothesis' Where

applicable, comparisons of Ëhis studyrs resulÈs are made wíth those

obtainedínotherrevíev¡edstudies,especiallythatbyCarter.

Major emphasis r'rill be gíven to results of agricultural industries

and products, since strucLural change in Lhe Canadian agricultural

economy is the subject of thís study'

l. Measure I

Measurelj-sbasedonchangesinindividualtechnícalinput-

outputcoefficients,thatíschangesínindívidualdirectmaterial

requirements for the purpose of production by each using industry

fron1961toL966andL966toL97L.TheresulÈsofthísmethodare

presentedinTablelofAppendixAandinthescatterdÍagramslto

35giveninAppendixB.Tablelpresentsmaterialinput-output

coefficients for Ëhe aggregated comruodity groups arranged by in-

dustry for the three periods under study' The scatter diagrams

sumarise Èhe statistícs for each señmodity group ín each sub-period

and there is a summary of statistics for the couuodÍty inputs ínto

theagricultureindustry,alsoforthetrnrosub-periods.Asdescribed
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in section one of Chapter IV, each axis of the diagrams' in log-

arithmicscale'Eeasuresdírectmaterialinput-outputvaluesfor

a particular year and Ëhe 45-degree line in each half helps to deter-

mine r¡hether coefficíents were larger in one year than in another.

Each point rePresents the value of the sum of the two years' co-

efficients for each consuming industry v¡hích is identified by the

number appearing next to each point' Clustering of points on one

side of Ëhe line ís interpreted as a movement (íncrease or decrease)

of coefficients i-n the same direction. For more detaíls on reading

these graphs see secËion 1 of Chapter IV'

Among the agricultural comnodity input groups, the following

showed major changes in theír input-ouÊput coefficienLs or use

value ratios by various industries. For miscellaneous foods, e88s,

fishing, trapping, poachíng and products, and textiles and clothíng

there vras clustering of most poínts below the 45 degree line in

the left diagrarns and above the line in the ríght diagrams; Ëhís is

interpreted to mean a general decreasíng trend in Ëhe input-output

coefficients of these com-odity groups ín both sub-periods. In

other words Ëhe value ratios of the above mentioned commodity groups

for a dollart s worth of production by most of the user industries

were declining over the entire study period. For fresh and frozen

meats, sugart maple sugar and refínery products, and forestry

products there \¡las a decreasing trend in input-output coefficÍents

only between 1961 and. L966. Fresh fruits and vegetables, graíns

includíng wheat and flour, confecËioneries, alcohol ingredíents

and products, and tobacco and producÈs couunodiËy groups all displayed
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a generally decreasíng trend only betr¡een 1966 and L91L' In fact

grains exhibíted opposite movelûenÈS over the study period, generally

increasing coefficienËs in the first sub-period and generally decreas-

ing coefficients ín the second sub-period. Live animals is the only

other agricultural comodity inpuË grouP whose coef ficíents were

generallyontheincrease,butonlyinthefirstsub-periodofthe

study, as shorm by the clustering of most poinËs above the 45-degree

line in the group's left hand diagrams'

Thelastt\¡Ioscatterdiagramsrrepresentingtheresultson

serTrmodít] input grouPs ínto the agriculÈure índustry' showed that

mosË of the value ratios of materíal inpuËs into agriculture had a

general decreasing trend over both sub-periods of the study; thus

íngeneralagriculturedirectlyspenËlessandlessonr0ostmateríal

inputs per dollar of agricultural output'

For the rest of the economy, minerals, fuels' petroleum and

coal products, and construction cornmodity gÏoups showed a general

decrease in input-output coefficients in both periods. A general

increasing trend in coefficienÈs v'¡as noted for transportation equip-

ment and for r¿holesale and reËaíl margins coeffícients bet¡¿een 1961

and 1966, and for corununication servíces and servíces coeffícíents

between L966 arrd ]:g7L. Thus general services here displayed an

increase in the value of their use raÈios peÏ dollar of output by

the majority of industries in the canadian economy. conmodíty groups

that showed no considerable changes ín their coeffícients may have

changed too margínally to be noticed, remained fairly constant over

one or both sub-periods or moved equally in both directions in
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each períod thus producing a cancelling effect'

ConcentrationofpoÍntsont'heuppeÏsidesofthe45-degreelines

indicates particularly high coefficient sums Írrespective of changes

ínthem.Thismaybeinterpretedtomeanthatsomemateríalinput

categories account for high value raËios per dol1ar of output ín a

najority of industríes over the study period. Such couunodity groups

include;forestryproducts(wíthpointsrangÍngbetr¡een0'01and0'2)'

Ëransport,storageandtransportmergins(0'02-1'0)'services(0'02-

0.4), other utilities (0'0f-0'l), wholesale and retail margíns (0'02-

0.2), and other materíal inputs (O'02-0'4) ' It ís interesËing to

notethatthesearemainlygeneralservíceinputsandthatalÛong

theirhighesËusersarethegeneralserviceindusËríesthemselves.

This finding is ín line wiÈh that of Carterl 
"' 

t""pect to the

Arnerican economy.

IÈísdiffículttomakeanyStrongconclusionsaboutstructural

change by looking only at changes in individual gsmmodity gloup

coefficíents. Thís is because, as carter2 noted, changes in indivídual

dírect input-outpuE coeffícients do noË generally occur independent

of one another. It is expected that "each coefficíent change is

partofacomplexofinterrelaËedshiftsinwhichthespecialísed

roles of indívidual supplying sectors" (Ín this case' gsÍmodíÈy

groups)"arerealigned"'Thusindírectlinkagesthatdoexistbe-

t\^reen ínput groups must be taken into account'

lcrtt"t, op. eit., P. 51.

2rbrd., n. 25.
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Looking at the graphs from a different angle' r.te note that some

corrmodity groups were dem"nded as material inputs by a few' some by

themajority,whileoEhersbyalmostallindustries.TableBbelow

gives the commodíty groups included in the three different categories'

TableB.ThreeCategoriesofAgriculturalRelatedConrnodityGroups
Demanded bY Industries

Cat egory
1

<L6Co¡mno dí t
Group

1. Fresh and frozen
meats (8)a

2. Live animals (6)

3. Prepared and Pro-
cessed meats and
products (12)

Dairy products (14)

Rice unmilled (3)

Fresh fruits and
vegetables (16)b

Confectionery (10)

Oilseeds aud Products
(13, 13, 14)c

9. Eggs (8, l, l)

10. Tobacco and Products
(2, 2, 3)

11. Feeds of animal and
vegetable origin (11)

L2. Fishingr traPPíngt
poaching and Products

l-3. NurserY stock and re-
lated materials (4)

ndustries >16 <25 Tndustries )25 Industries
l. ForestrY Products

(3i)

Textiles and
clothing (26)

1. Fresh fruits and- - 
.,ãg"t"Ut"t (18)d

4.

5.

6.

Jn

8o

2. Grains including 2"
wheat and fl-our
(ter 18,1s)

3. Dried and Pro-
cessed fruits t
vegetables and
products (20)

4. Miscellaneous foods
(21)

J. Sugar, maPle sugar
and refinery Pro-
ducts (19)

6. Alcohol ingredients
and products (18)

(8)

Continugdôoccoôoo"
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Table B (cor:tinued)

ltumber in brackets indicates the total number of industries demanding

a given connnodíty group over the entire study period'

bN,r*b.t in brackets refers only to years 1961 and L966"

cEach number corresponds to each of the three study periods.

tltr*but in brackets refers only to yeat L97L"

Almost all the connnodity groups included in categories one and two are

agriculture relatedo These conrnodities may be considered to be ful-

fillingorprovidingspecificneedsÈotheirusingindusËriesíncase

of the first category and fulfilling a variety of industrial manufact-

uring needs in the case of category tv/o' Also it may be noted ttat

there T¡rere no major changes ín agricultural conrnodity groups use by

industries over the study period'

Lookingattherequirementsoftheagriculturalindustry,weob-

served that this vras an average consuming industry, demanding 23 to

24 of. all the conrnodíty groups in íts productiofi ploc€ss€so The major

implication that may be dravm here is that whíle the agrÍcultural in-

dustry is itself an average consumer of both specifíc and non-specific

conrnodity groups, agricult.ural conrnodities meet most particularly the

specifíc needs of agricultural manufacturing and service industries'

Tt may be concluded that these relationships tended to remain constant

for most conrnodity groupso However' aS noted above, this is a very

general measure and a look at other measures may help to establish

more and even better conclusionsn
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2. Measure fI

The second measure is based on changes in the intermediate

(material) and primary factors of production, namely labour and capital"

The results of thÍs measure are presented in Tables 2a and 2b, and the

bargraphsinFigureslto4.Table2apresentsthetotalandindi-

vidual input costs per dollar of output for each industry' for the

three periods under study. This same table also gives the average

indust.ry total and individual average input costs per dol1ar of output

to an average industry. Table 2b presents the percentage shares of

individual inputs for each industry and an average for all industries

for the three periods. The bar graphs are based on the statistics in

Table 2b.

The results of Table 2a show that among agricultural industriest

primary agriculture had the highest total cost of inputs per dollar

of íts ourpur of $2.5867553 in 1961, $3.0308169 in 1966 and $2'771050

in 1971. These costs l^rere mostly at.tributed to capital - $1.2636L3Lt

çI.6926945 and $1.3588739 - and to materials - $1.1032837, $l "1618632

and $L.2026g09 - in the three periods respectively" The net effect

of changes in indivídual costs was that total input costs per dollar

of primary agricultural output increased over the study periodt

part.icularly so between 1961 and 1966 as primary agriculture became

more capital intensive and slightly less labour intensive in the same

period. Primary agriculture material costs \Àrere also on the íncrease,

though more s1owlY.

Thehighesttenrankingsoftotalcostsperdollarofoutputfor

agrícultural industries over the Ëhree time periods under study are
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given in Table Cl"

Table C1" The Ten Highest Total Cost Agricultural fndustries

Year & Range

nank\961 ($2.58 -0"44) 1966 ($3.03-0.54) t97t (fiz"tt -0"62)

1. Agriculture

2. Slaughtering and
meat Processíng

3. Forestry

4. BakerÍes

5. Dairy factories

6. Tobacco Products
manuf acturing

7. Confectionery
manufacturíng

8, Fishing, huntíng
and traPPing

9. Sugar refineries

10" Miscellaneous food

I " Agriculture

2. Slaughtering and
meaL Processíng

3. ForestrY

4. Bakeries

5" Dairy factories

6. ConfectionerY
manufacturíng

7. Tobacco Products
manufacturing

8. Fishingr hunting
and trapPing

9. Flour and break-
fast cereal

10. Miscel-laneous food

1. Agriculture

2. Slaughtering and
meat Processing

3 u Forest.ry

4. Bakeries

5 " llineri es

6. ConfectionerY
manufacturing

7. Dairy factories

B. Tobacco Products
manu facturing

9. Miscellaneous food

10. Tishing, hunting
and ÈraPPing

Tota1 input cosÈs per dollar of ouÈput for agriculture and related

industries vrere far below the Canadian economy industry averages of

$4"6g45378 in 1961, $4.g24L826 in 1966 and ç6.629663 in 1971' Ït may

be noted that most of these industries maintaíned their ranks through-

out or for the greater part of the study period'
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ThetenlowesttotalcostagriculturerelatedindustrÍesandtheir

rankings over the study period are given in Tabl e C2"

Table C2. The Ten Lowest Total Cost Agricultural Tndustries

Year & Range

Rank 96t ($0.04-0"29) 1966 ($0"20-0.41) Ls7L ($0.20-0"50)

1o

20

tJ.

4n

I^iíner i e s

Vegetable oi1 mi11s

Distillers

Soft drínks manu-
facturing

Fish products

Flour and breakfast
cereal

Biscuit manufacturing

Leaf tobacco Proces-

]- Vegetable oí1 mi11s

2. Dísti1lers

3. Biscuit manufactur-
ing

Fish products

Soft drinks manu-
facturing

Leaf tobacco Pro-
cessing

Feed manufacturing

Breweries

Fruit and vegetable
proces sing

Vegetable oí1 mills

Biscuit manufactur-
ino

Fish product.s

Distillers

Leaf tobacco Pro-
ces s ing

Fruit and vegetable
proc es s ing

Soft drinks manu-
facturing

Br eweri es

Poultry processing

Sugar refineries

l.

2.

3.

4.

5o

6n

4o

5"

7n

8o

o

5o

6.

7.

8o

o

0"

6"

7"

8"
sing

9. Feed manufacturing

L0. Breweries
10. Poultry process- 1

ing

Most of the costs here were attríbuted to materials2and an increasing

trend in total costs, as well as a considerable change in the ranks'

vrere noticeable among these industries over t.he study period' The

feed manufacturers and wineries industries experienced particularly

high total cost changes of. 96 and 94 percent respectively in Lgll'

Itmaybeimpliedthatlongterminvestmentcostsinmostagricultural
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related industries are not as g'.eat as in non-agricultural industries

and that their returns are much more short term' However, the fact

that there r¡ras an increasing trend in costs among low total cost in-

dustriesmaySuggestËhat'thiSsituationvlascertainlyandrapidly

changingasmoreresearchandtechnologicaldevelopmentvientíntoagri-

cultural manufacturing"

Sixindustriesoutsidetheagriculturaleconomyexhibítedvery

high costs of production per dollar of output and changes ín these

costs vtere particularly high with a generally increasing trend over

Lhe entíre study period. These industries, in descendíng order T¡tere

construction, manufacturing excluding food' cormnunity business and

personal service, finance insurance and real estate, operation office

laboratoryandfoodandretailtrade.Totalcostshererangefrom

$10.98 for operation office laboratory and food in 1961 to $50'54

for construction in L97L' Material and labour costs were the most

outstandingexceptforthefinanceinsuranceandrealestaLeindustry

wherecapitalvlasdominating.Thehíghcostsexhibitedbythenon-

agriculturalindust'rieslistedabovemaybehighlyattributedtothe

long term Ínvestments undertaken by these índustries in research and

development, machinery and equipment' human capital and materials"

The returns from such investments are long term rather than immediate'
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The rankíngs

in agriculture and

Table D.

of indivídual factor costs per dol1ar of output

related industries are given in Table D'

Ten Rankings of Labour, Capital and Materíal Costs Per
Doll-ar of TndustrY OutPut

Year & Range

Rank 1961 ($0'45-0"08)

Labour

1966 ($0"44-0.09) 1.97L ($0,48,0.12)

1, ForestrY

2. Bakeries

3. Agriculture

4, ConfectionerY manu-
facturing

5. Slaughtering and
meat Processing

6. Tobacco Products
manufacturing

7. Daíry factories

8. Tishing, hunting
and trapPing

9. Sugar refineries

10. Flour and break-
fast cereal

Forestry

Bakeries

ConfectionerY
manufacturing

Slaughtering and
meat processing

Agricul ture

Fishingr hunting
and trapping

Dairy factories

Tobacco products
manufacturing

Sugar refineries

Mi sc el L aneou s

food

Forestry

B akerí e s

Feed manufacturing

Slaughtering and
meat processÍng

ConfectionerY
manu facturing

Agriculture

Fishing' hunting
and trapping

Tobacco products
manufacturing

Dairy factories

Sugar refíneríes

1.

20

I

o

10.

1u

20

3.

4o

5o

8o

o

10.

5.

6.

7n

8"

6.

1.

Contínued
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ED

Year &

Rank r 961

ued

Range

(9t "20-0.07 )

Capital

1966 ($1.69-0'08) r91L ($t.:0-0"08 )

1r

2o

t

40

5.

6.

7.

8"

1o

20

6.

7.

8.

o

10.

1o

2.

2

-7o

8.

o

10,

Agriculture

Fishing, hunting
and trapping

Forestry

Sugar refineries

Bakeries

Tobacco products
manufacturing

Breweries

Confectíonery manu-
facturing

Agriculture

Fishing, hunting
and trapping

Forestry

Sugar refineries

Confect ionerY
manufacturing

Tobacco products
manufacturing

Bakeries

Breweri es

Distillers

Miscellaneous food

Agricul ture

Fishingr hunting
and trapping

Tobacco products
manu facturing

Sugar refíneries

Forestry

Confectionery manu-
facturing

Miscellaneous food

Breweri es

Distillers

Slaughtering and
meat processing

a

4o

5.
40

5o

6"

9. Ilour and break-
fast cereal

10. Dairy factories

tg6L ($t.+o-0.23)

Material s

1966 ($1.42-0.35) Lglr ($1.21-0.39)

1.

2n

aJ.

40

50

60

70

1"

2.

1Jo

4,

50

6.

7.

1.

2.

3n

40

5"

6.

7.

Slaughtering and
meat processing

Agricul ture

DaÍry factories

Bakeries

Forestry

Tobacco products
manufacturing

Confectionery manu-
facturing

Slaughtering and
meat processing

Agricul ture

Dairy factoríes

Bakeries

Forestry

Flour and break-
fast cereal

Confectionery manu-
facturing

Slaughteríng and
meat Processing

Agriculture

Dairy factories

Forestry

Bakeries

Confectionery manu-
facturing

Flour and break-
fast cereal

Continuedo o o. o o. o o c o o



Table D (continued)

rg6L ($1.40-0"23) 1966 ($1 "42-0"35)

61

rgl L ($ 1 .7 1 -0,39 )

8. Miscellaneous
food

9. Poultry Pro-
cessing

lQ. Sugar refineries

Majorchangesherearenotedínlabourcostsfortheagricultureand

the feed manufacturing industries, and in material costs for the flour

and breakfast cereal and the soft drinks manufacturing industrieso

TheresultsofTable2bindicatethatonaveragethepercentof

labour input costs to all índustries slightly exceeded those of capital

but were about hal-f those of material ínputs in all three time periods'

Percentagechangesofaveragelabourinputcostswereratherslight

over the study period from 26.37 percent in 1961 Lo 24.66 percent in

1966 and increasing slightly to 25'94 percent in I97L' with a net

effect of only 0.43 percent decrease from 1961 to L97I" Average per-

centages of capítal ínput costs were slíghtly below those of labour

andthesetoochangedveryslightlyfrom25"65percentin]-961to

24.36 percent in 1966 and Ëo 23.62 in 1971. Here however there \¡Ias a

defÍnite declining trend" Thirdly, material Ínput costs to an industry

on average \¡tere 47 'g8 Percent in 1961 , 50o98 percent in 1966 and

50"44 percent in 1971.

We now turn to discussing results of individual inputs, Starting

with labour, then capital and lastly materials' For labour there are

a few agriculËural related industries which exceeded average canadian

economylabourcostsharesoverthestudyperiodsandtheseareranked

8. Tobacco Products
manufacturing

9 " Mi scel- l aneous f ood

10" Poultry Pro-
cessing

8. Tobacco Products
manufacturing

9. Miscellaneous food

10. Poultry pro-
cessing
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in Table El below"

Table E1.

Year

Rank L96l

Rankings of Agriculture Related Tndustries with Above

Average Labour Cost Shares

& Range

(¡a"so -26.2L%) t966 e7.84-25.38%) L97r (51.50 -26"037.)

1, Flour and break-
fast cereal

Forestry

Bakeri es

Biscuit manu-
facturing

Soft drinks manu-
facturing

Confectíonery manu-
facturing

1. Feed manufacturÍng

2. Forestry

3. Bakeries

4. Soft drinks manu-
facturing

5, Bíscuit manu-
facturing

6. Confectionery manu-
f acturíng

¿.

tJ.

4"

5o

6n

Forestry

Bakeries

Soft drinks manu-
f acturing

Biscuit manu-
facturíng

Conf ect.ionery manu -
facturing

Iu

20

1

4.

5o

The agriculture and related industríes whose labour cost shares were

far below the national índustry average are given in Table 82"

Table E2. Rankings of Agriculture and Related Tndustries wíth Below

Average Labour Cost Shares

Year & Range

Rank\ 1961 (4"46 -12"L5%) L966 ß"58-10.847.) L91L (4"44-L3.157")

l. Vegetable oil mills

2. Leaf tobacco Pro-
cessing

3" Agriculture

4. Poultry processing

5. Feed manufacturing

6. Slaughtering and
meat processing

Vegetable oil mi11s

Leaf tobacco pro-
cessing

Agriculture

Feed manufacturing

Poultry processing

Slaughtering and

meat Processing

Vegetable oi1 mi1ls

Leaf tobacco pro-
ces sing

Agriculture

Slaughtering and
meat processing

Poultry processing

Flour and break-
fast cereal

1.

2,

1o

a

3o

4.

6"

3o

4"

50

6.
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Of particular interest are the actual changes in the percentage shares

of labour in relation to its costs per dollar of each industryrs pro-

duction over the study period, The feed manufacturing industry

experienced considerable changes ín both labour cost shares and actual

labour cost per dollar of output between L966 anð I91L" For the flour

and breakfast cereal- industry the considerable percentage labour cost

share change between 1961 and 1966 is not matched by the changes in

the actual cost per dollar of output over the same period. The per-

centage changes in these two indusËries \^tere too dramatic and may

suggest a high possibility of data errorso A relatively continuous

increase in the share of labour costs was noted for Ëhe forestry,

bakeries, sugar refineries, miscellaneous food and fishing, hunting

and trappÍng índustries.

Tables Fl and F2 give the rankings of agriculture and related

industríes whose capiËal cost. shares r¡tere far above and far below the

economy averages resPectivelY.

Table FI. Rankings of Agriculture and Related Indust.ries lvith capit.al
Cost Shares Above Average

Rank

Year & Range

196l(48.85 -32.82"1) L966 (55"85-31 "52%) t97L (49"04-29"29%)

1o

2"

1o

2n

3o

4"

5.

3.

40

50

Agriculture

Fishingr hunting
and trapping

Distillers

Sugar refineries

Breweries

Flour and break-
fast cereal

Agriculture

Fishing, hunting
and trapping

DÍstillers

Sugar refineries

Breweries

AgrÍculture

Fishing, hunting
and trapping

Distill-ers

Breweríes

Sugar refineries

1"

Zo

3u

4.

5"

6"
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Table F2. Rankings of
Cost Shares

Agricul-ture and Related
Below Average

fndustries with CaPital

L91L (3.19 -1 .rc/")

Leaf tobacco pro-
cessing

Poultry processing

Slaughtering and
meat processing

Flour and break-
fast cereal

Feed manufacLuring

Dairy factories

Year & Range

Lg6r (3.08-L0.347") rqoo (3.94-l .5tr/")Rank

1o

2o

I
J.

5n

6.

Slaughtering and
meat processing

Poultry processing

Vegetable oil mi11s

Dairy factories

Feed manufacturing

Fish products
índustry

Poultry processing

Slaughtering and
meat processing

Vegetable oil mil-ls

Fish products
industry

Dairy factories

Leaf tobacco pro-
cessing

1.

2.

1"

4"

a

4,

5.

6.

2.

3,

q

6"

Among all agricultural related industries, while miscellaneous food

experienced considerable capíta1 cost share increasesra steady decline

was noted for forestry, fruit and vegetable processing' flour and

breakfast cereal bakeries, soft drínks manufacturing, dísti1lers,

wíneries¡ leaf tobacco processingrand fishing, hunting and trapping'

As al_ready noted, materials accounted for the highest percentage

shares in total input cost for the majority of industries' Particu-

1ar1y high percentage shares of material costs T¿Iere noted among several

agricultural related industries. The rankings of these industries

are given in Table G.
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Table G. Ten Rankings
Material Cost

of Agricultural
Shares

Related fndustries with High

Ran

Year & Range

1961(90.21-64"37/")

Vegetable oi1 rni1ls

Poultry processing

Slaughteríng and
meat processing

Leaf tobacco Pro-
ces s ing

Feed manufacturing

Dairy factories

Fish products
indu stry

Mi scel-l aneous f ood
índu stry

Fruit and vegetable
processing

1, Vegetable oil mills

2. Leaf tobacco Pro-
cessing

Poultry processing

Slaughtering and
meat Processing

leed manufacLuring

Flour and break-
fast cereal

Fish products
industry

Daíry factories

Fruit and vegeLable
processing

10. MiscelLaneous food
industrY

1. Leaf tobacco Pro-
cessÍng

2. YegeLable oil mills

3. Slaughtering and
meat Processing

4, Poul-try processing

5. Flour and break-
fast cereal

6. Dairy factories

7. Fruit. and vegetable
proces sing

B. Fish products
industry

9. Miscellaneous food
industrY

10" Wíneries

1966 0L.28-61 "967") LglL (91,32-6r.L4%)

4o

1.

2n

a
Ja

5.

60

5o

60

7.

8.

o

8.

o

3o

40

Jn

lO. Tobacco Products
manufacturing

Among these high materíal cost share industries, while flour and break-

fast cereal-, leaf tobacco Processing and wineries experienced increas-

ing shares, poultry processíng experienced a declining share over the

study period"

Looking at inPut combínations

no agricultural related industries

capital cost shares" Instead high

were noted for agriculture, sugar

for each industrY it was found that

had a combination of high labour and

capitaL and material- cost shares

refineries and distillery industries'



For the distillery industry, while the material cost shares were in-

creasing, capital cost shares \¡Iere decreasíng. High labour and

material cost shares vTere exPerienced by forestry and bakeries among

agricultural relaËed industries. Overall, the connuníty business and

personal service industry was the only one in the entire economy which

experienced almost. identical cost shares for labour, capital and

materials over the enËire study period.

The above described results are more vividly shown on the bar

graphs construcËed from the statistics in Table 2b and presented in

Figures 1 through 4. Indeed each industry displayed a particular

paËtern of input combinations ej.thet fot each tíme period or for

the entire period under study. In general industries maintaÍned

Ëheir patterns for combÍned ínputs or individual inputs over the study

period and there were only a few wíth major changes in their patterns.

Looking at labour input cost shares for Ëhe entire economy

(Figure 1), we observe that its only industríes B, 9 and 28 r¿hich

had major changes in the labour cost share patËerns at least over

one sub-period. A relaËively continuous increasing trend !/as notice-

able ín the patterns for índustries 2,11, 13,15, 22,27,29,30,

31 and 33. A declining trend hTas notable for only industry 26.

Major changes among capital share patterns (Figure 2) were noted

for industries 1, 9 and 28. Increasing patterns were most notable

for industríes 15, 25,28,33, 34 and 35. Steadíly declining Patterns

r^7ere noted for industries 2, 7, 9, 11 , 16, L7, 19, 20, 22' 27, 29 and

30.
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For materials (Figure 3), industries 8' 9 and 28 displayed the

most notable changes in their maÊerial share Patterns' A steadily

increasingtrendwasnotedforindustries16'L7'L9'20'23'24"26'

2T,23and30.Asteadilydecreasingtrendwasnotedforindustries

4, L5, 25, 31, 33, 34 and 35'

tr{henalltheinputshareswerecombinedforeachindustry

(Fígure 4) v¡e observed a consistenË pattern of input shares for al-

most each industry over Èhe three time periods, except for industríes

B,gand23whichshowedmajoranddramaticchangesinindividual

inputs over the period. It T^7as also observed that there were basically

similar patËerns of inpuË combinations for several groups of industries

over Ëhe enËire sËudy períod' Industries l0' ll' L2' L6' 24 anð

33displayedanalmosËsimilarpaËternandyetanoËherwasdisplayed

by índustries 3, 4, 5, 6 and 7' Industries 13' 18 and 19 also dis-

played a close Pattern and so did industries L and 22' The last

grouPsconsÍderedÈohavesirnílarlyStructuralpatternsofínput

combinat.ions lrlere that of industries 26 and 29 and Lhat of industries

34 and 35. The rest of the other industries may be considered Ëo

havehaduniquepat'ternSËructuÏes'parËicularlyindustry3lwhich

was the only one with almosÈ equal shares of inputs over the entire

study period.

FromtheresultsofMeasurellwecandrar¡someconclusions

about strucËural change as measured by changes in tota1, individual

input costs per dollar of indusËry output and percentage shares of

indivldual input cosEs per dollar of industrial output' As to total

input costs per dollar of índusËry ouËput' Ehe model indicated that
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there r¡Iere no major changes among agriculture and related industries'

Ilowever the model indicated major changes in labour costs for the

feedmanufacturingindustryandínmaterialcostsfortheflourand

breakfasË cereals and the soft drinks manufacturing índustries' As

Ëo changes in individual input percentage shares, the feed manufactur-

ing industry experienced a dramaÈica1ly rising labour cost share

and a dramaËicatly falling material cost share between ]-966 and I97L'

Theflourandbreakfastcerealsíndustryalsoexperíencedmajorand

dramatic changes ín al1 its inpuË cost shares ín the first sub-period

of the study. Thus among agrícultural relaÈed industries structural

changesmaybeiurpliedforthefeedmanufacturingandflourand

breakfast cereal industries. Thís phenomena is well illustrated ín

thechangeofpercentageinputPatternsforindustriesBand9ín

Figure4.outsideagriculÈuralrelaËedindusEríes,industry28is

the only oEher indusËry wíth possible sEructural change over the study

períod. on average industries in the canadian economy vrere material

intensíve and mosË of Ëhem were becomÍng increasingly so over the

study period.

3. Measure IfI

Measure III is based on changes ín impact coefficíents and

changesinfinaldemandmultipliers.Theresultsofthismeasure

are given in Tables 3a, 3b and Appendi-x C' Table 3a presents final

demand multipliers for 1961, 1966 and lg7L, derived from the tables

in Appendix c, and percentage changes in them over the two sub-periods'

The multipliers have been ranked according to their magniËudes and



B4

equal values are given the same rank' The ranks go up Èo 109 ' for

Ig6L, 115 for 1966 and 110 for Lg7I. Tables 3c, 3d and 3e in

Appendíx C present the impact coefficients for I96L, L966 and I97L

respectively. Table 3b is derived from Appendíx C and presents

cornmodít.ies with high impact coefficíents of 1.1100 and above'

The results in Table 3a shor¿ that a variety of agrícultural pro-

ducts had very high final demand multiPliers of 2.5LOO and above,

especially in 1961 and in Lg7L. The study further noted that these

\.Iere mosËly meaÈ products (1961) and dairy products (197r). Table

Hl presents these high rnultíplier commodítíes ín their respective

years, ranked according to their rnagnitudes'

Table Hl. RankÍngs of Agricultural Corrrmodíties l'iiËh Very High Final
Demand Multipliers of 2'5000 and Above

Rank

Year & Range

L96L
(2.57 s5-2.5061)

l-966
(2.7020-2.5002)

Poultry canned

Tobacco processed
unmanufactured

Poultry fresh,
frozen chilled

L97L
(2 .7 237 -2 . 527 0)

1. Meat cured

2. Meat PrePared
cooked noË canned

3. Animal oils, fats
and lard

4. Feeds of animal
origin noË else-
r¿here sPecified

5. Animal materials
for drugs and Per-
f ume

6. Poultry canned

7. Primary tankage

Continued

1.

)

1.

)

Poultry canned

Horse meaÈ fresh,
chilled and frozen

Sausage casíngs
natural and sYn-
EheËic

Animal materials
for drugs and
perfume

Meat prepared canned
noË cooked

Meat cured

AnÍmal oíls, fats
and lard

3.3.

4.

5.

6.

7.
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Table H1 (continued)

Year & Range

:t961 Lg66 r91L

Rank(2.5]55_2.5061)Q.7020_2.5002)Q.7237-2.5270)

8. Feeds of animal 8' Tobacco processed

origin not else- unmanufactured

where specified 
9. cheese cheddar and

processed

10. Mí1k whole fluid
processed

11 . l'Iilk evaPorated

12. Fresh cream

13. Other dairY Products

L4. Butter

15. Beef, veal' muËton'
pork fresh and
frozen

f6. Ice cream

The general t'rend among hígh final dernand multipliers \,{aS an

increasing one over the study period, parËicularly between 1966 and

Lg7L. The highest sEeady increase among high rnultiplier commodities

was noted for poultry fresh ftozer- and chilled, which in 1966 in-

creased by 11.19 percent above its 1961 level. However there \'rere

greater steady increases noted among other agrÍcu1tural commoditiesf

multipliers. These and their Percentage changes are given in

Table H2.
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1961 
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C
at¿
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l.74t} 
1.7486 

r.7755 
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94 
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+
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 0.39 

+
 1.54
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P
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2.2485 
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,k2.503g 
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+
 0.15

6 
P

oultrv canned 
)c2.5755 
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Table H2. Agricultural Comrnodities with Considerable Steady Per-
centagefncreasesíntheírFinalDemandMultípliers
Between 1961 and 1971

Percentage Change

L967-L966 L966-L97LCommodíty Number and Name

50. Oilseed meal and cake

78. Vegetable oils and fats crude

83. Feeds of vegetable origin
not elsewhere sPecified

60. Carbonated beverage soft drinks

59. Soft drinks concentrates and syrup

49. Molasses' sugar refinery products

81. Feeds for commercial livestock

80. Primary or corlcentrated feeds

+10. 5B

+II.92

+ 9.87

+11. 56

+10. 75

+ 1.33

+]-4.25

+t4.2L

+29.96

+28.42

+11.93

+ 4.85

+ 4.40

+L3.26

+ 0.09

+ 0.03

AmongtheagriculËuralcommodj-tieswíÈhverylowoTzerofinal

dernand multípliers, in ascending order $/ere: rice unmilled (1961'

1g66 and I}TL), prepared cake and sirnilar mixe (1961)' sugar (1961'

1966 and L}TL>, vegeËable oils and fats crude (1961), beeË pulp

(Lg66 and 1971) and físhíng and trapping products (1971). Although

it is among the very 1ow value multipliers, the prepared cake and

símilar mixes cornrnodiËy category had the highest multíplier change,

in the first sub-period of +60.31 percent and of a net change of

+56,19 percent over the enËire study period'

HorsemeaËfreshchilledandfrozendisplayedthemostcon-

siderable decrease in any one year when its rnultiplier fel1 Ín
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1966 by L5.11 percent below that. of I96L" The decreasing trend con-

tinued in 1971, though by a lesser amount of.4"40 percent below the

1966 levelo The next ranking conrnodity multiplier was that of mar-

garine, shortening and like products, which decreased 9.95 percent

from 1961 to 1966 and 10.38 percent from 1966 to 191I" The only non-

agricul-tura1 related connnodity with considerable decreases Ín its

multiplier was connnunication services and it ranked next to the

lattero On average there rdere greater decreases in final demand

multipliers beteTeen L966 and 1971 than in the first sub-period.

As to fÍnal demand multipliers' not only did several agricultural

cormnodities display a high and increasing potent.ial for stimulating

the economy, but a]-so significant.ly high changes in the levels of

these total impacts were notedo There were considerable fluctuations

in the ranks of the majority of cormnodities. Howeverusteady and

major changes r¡tere noLed among the ranks of a varÍety of agrícu1tura1

rel-ated conrnoditíes betvreen the two sub-periodso These are pre-

sented in Table H3.

Table H3. Major Changes in Ranks of Final Demand Multípliers for
a Variety of Agricultural Conrnodities

Cormnodi ty Rising Ranks Falling Ranks

L96t 1966 L91L 196r t966 L91l

1. Vegetable oils and
fats crude

2" Carbonated beverage
soft drinks

3. SofÈ drinks concentrate
and syrup

106 106 sl

76 50 34

74 51 35
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Table H3 (continued)

Conrnodi ty Rising Ranks

1961 L966 l91r

Falling Ranks

T96L L966 L91T

23

22

23

22

35

34

4o

5"

Primary or concentrated
f eeds

Feeds for connnercial
l ivest.ock

6. Horse meat fresh, chilled
and frozen

7. Sausage casings natural
and synthetic

B, Soups canned

9. Biscuits

10. Poultry canned

2

2

29

36

1

4934

621

42 1+2

47 48

26

It may also be noted that the top ten multipliers were almost all agri

cultural related and most of them at least remained among the top ten

over the studY Period.

The data in Table 3b depicts that among the connnodities that had

a great Ímpact on their processing or user industries vtere a variety

ofagriculturalrelatedproducts,aswellasotherindustrialmanu-

factured products and services. Among the agrículÈural- productsrmeat

cured and meat prepared, cooked not canned had the highest average

ímpacts on slaughtering and meat processing over the study period'

The impacts of non-agricultural conrnoditÍes on the manufacturing

excludÍng the food industry were higher than agriculÈural ones by an

average of 18 percent¡
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The implication that may be dravm here is that non-agricultural

manufactured products vrere exerting gEeater combined direct and in-

direct ímpacts on t.he manufacturing excluding food industry than were

agricultural cormnodities on their related industries. A steady decline

in the impact coefficients \{as noted for horse meat, sausage casings

natural and synthetic and animal materials for drugs and perfume.

This finding is probably not very surprising because use of these

conrnodities has diminished over the years as food technology, other

scientific advances and changes in peoplest tastes and preferences

have all-owed and necessitated substitutions and replacement of materials

and products. A steady increasing trend was noted for dairy products

and for transportation and storage impacL coefficients' This may

reflect the íncreased use of dairy products in food manufacturing

and the increased need for transport and storage ín manufacturing"

Among the high impact conrnodities, structural change may thus be said

to have been experienced by those conrnodíties with considerable

declines and increases in their coefficienÈs"

4. Measure TV

Measure IV looks at the level and changes in percent of domestic

cormnodity output that goes to final demand as compared to the percent

that is for intermediate use. The results of thís measure, as pre-

sented in Table 4, show that 35 connnodities (:O of which were agri-

cuLtural related) had particularly high percentages of their output

(above 75 percent) going to final demand. Table 11 presents the ten

rankings of t.he agricultural- telated conrnodities with the highest
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Table 4" ValLrc oI domcstic
as a Percentage oI
in lc)61, i966 ancl

c<¡mrnodit.,' outnuL to f inal demancl
tot-al domestic co¡n¡nodity ourpur

L97l

Conrnodi ty l96i 19 66 l97l

I Cattle and caLves
I Sheep and lambs
3 Hogs
4 Poul try
5 Poulcry, fresh, frozenr chilled
ó Poultry, canned
7 Orhcr live animaLs
B Beef-, veaL, mutLon, pork lresh & [rozen
9 l'lorse meaI lresh, chilledr frozen

L0 Þfeat cured
lL Meat prepared, cooked not canned
L2 Meat prepared canned
13 Animal oils & faIs & lard
I4 Margarine, shortening and like products
l5 Sausage casings, natural & synthetic
16 Prirnary t anlcage
l1 Milk whole fluid processed
1B Mill< whole fluid unprocessed
L9 Fresh cream
20 Butter
2L Cheese, cheddar & Processed
22 Millc evaporated
23 fce cream
24 Orher dairy products
25 Rice unmilled
26 r¡lheat unmilled
21 Barley, oatsr rYe, cornr Srain nes
lg l.lheat fl.our
29 Fruits fresìr except troPical
30 VegetabLes Ire-sh
3L Vegetables fresh, frozen, driecl & preserved
32 VegeLables & preparations canned
33 Fruits, berries, driedr crystallised
34 Fruits & preparations canned
35 Eggs in the shell
36 Nuts, edible not shel led
31 Seeds exc" oil & seed grades
38 Oilseeds, nuts and kerneLs
39 Nuts, kernels and seeds preparecì
40 Meal & flour of other cereals & veg.
4l Breakfast cereal products
42 Biscuits
43 Bread and rolls
44 Other baking proclr-rcts
45 Cocoa and chocolate
46 Chocolafe conIectionerY

1C Q,)

0

4"65
LL.59
65 , l5
l5 .01
64.52
65 .11
63.01
78.15
78.38
78"05
25 "86
1T .42
r6.08

.) qo

86.45
5"Bl

61 "A1
84.84
14"02
84"98
90. 03
6ó.03

0

60.01
0

53 ,83
10 4.'l

54.18
39.00
e ? /,')

0
l( ?q
af o(

0
')a

t"4a)
52.L4
s0. 3l
o.) co

89 "l ¿t

Bó"53
0

99 "52

6"16 8"84
1.98 t9"26
1 "9L 3 ,90

Ir"32 8"68
1 4"20 68.93
78.84 64.50
52 ,59 48 .8 4
69.68 67 "BB
73 " l1 16.56
79"08 72.88
82"43 11 "34
83"86 18"t3

a/¿L+"¿ö J¿+.0J
69.98 59.96
00
2.81 0

85.60 80.75
6.19 3 " 90

62"1L 12.92
67.80 58 "3714,14 75.18
85 "24 81.41
90 .49 89 .29
63.25 64.92
00

84,29 1 2.25
28"56 51.28
50.93 40.84
41.30 35.24
5L "64 45.60
61 "20 12"23
84.08 81"79
r.84 26.58

13.L] 64.39
87 "91 80.24
00

36.24 36.18
24"40 60 "21
46.33 49 "25
19"87 20.06
93 " 53 93 .01
90. 58 89.08
86"07 81,53
86.98 83"42
00

99 " 68 99.63

Conti nued"
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Table 4 conLinueci

Commod i. ty i96L L9 66 L9 t-l

41 OLher conf ect io¡rerv
48 Sugar
49 bloLasses, sugar refinery prodLrcts
50 Oilseed meal ancl cake
5l Maple sugar and s¡'¡up
52 Prepared cal.:e and simi lar mixes
53 ßeet pulp
54 Soups, dried & soup mixes & bases
55 Coffee, roasteC, ground, prepared
56 Tea
57 PotaLo chips and similar products
5B Miscellaneous food nes-i.
59 Soft drink concentrates & syrup
60 Carbonated beverage soft drinks
6l Soups canned
62 Pickles, relishes, other sauces
63 Vinegar
64 Other food preparations
65 Fish products
66 Mustard mayonnaise
61 lloney and beeswax
68 Malt, malt f lor-rr & wheat starch
69 Alcoholic beverages distilled
10 Alcohol, natural ethyl
1L llrewers & clistillers' grains
12 Ale, beer, stout & porter
l3 I{ines
1 4 Tobacco processed unmanuf.
I 5 Cígarettes
16 Tobacco manuf. except cigarettes
71 Tobacco raw
1B Vegetable oils & fats, crude
l9 Feed of anlmal origin nes'k
80 Prinary or concentrated feeds
81 Feeds for commercial livestock
B2 Feeds, grain origin rìes
B3 Feeds of veg. origin nes'l-
B4 Pet Ieeds
B5 TnfanL and junior foods canned
B6 llops including lupulin
87 llay, forage and straw
BB Hides and skins rar^¡ nesir
89 Mirrk skins, ranch & undressed
90 i.iool in grease
9l Services incidental to agric. & forestry
92 Forestry products

98.40
43 .42
qa o/,

0

ó5.93
1) Q)

q.JU

öü. /o
90. 40
34.15

100.00
5L .16

0. 001
91 .39
o1 11

86"46
12 "99
87.50
1i "05
88.11
15 .99
3i.96
9L "T4'ì oq

37.50
96 .21
90.85
,q o7

100.00
99 "52
11 C-IL"J/

0

l. i9
L .11
I 10

7.05
0

95 ,46
100.00

0
0
2.61

45 .64
0

8"20
8.02

C.¡ o ,/, a

39 " t6
a- ? a

0
62.50
7t"21

0

90 .46
9t "56
aa an

100.00
43.88

0 .67
91.89
9L,94
88.12
AO 12

9L .64
79.38
88.64
61 .65
30.32
90.35
8"44

/,1 1a

95.51
89.59
')/, a/,

t00.00
91.L8
28 .43

0

0

0

3"13
12.56

0

96.49
L 00. 00
57.08

0

31.24
40"85

0

L4.32
o. t./

9t.86
39 "69

0

0
4A.31
1i .91
L5.92
89.63
89. BB

44.59
100"00

54"47
2 "04

9 2.11
90. ó4
85.60
69"84
89.83
/J"alo
87.63
66 .15
11 aa

89 .3 2

3.05
?o ?o

qì5"89

90.08

L 00. 00
91.40

0

0
f 1 iaJ Lõ )L

2"84
4.64

19.61

94.39
t00.00

0
0

t1 Õ1

0

1.54
21"83

0

Continued
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Tablc 4 coirL iilued

Commod i ty 1961 Leóó 19 7l

93 Fishing & trapping products
94 Textile procìr-rcts
95 Knitted products & clothing
96 Lumber, saurmill, other wood products
91 FurniLure & [ixtures
98 Paper and paper producIs
99 Printing ancl publ ishing

100 Metallic ores & concentrates
101 MineraLs, [uels
102 Norr-metallic niinerals
103 Services incidental to mining
L04 Primary nìetal products
105 Þfetal fabricated producls
106 Non-rnetallic minerals products
L01 Petroleum & coal products
108 Chemicals, chemical products
109 Nitrogen -f.urnction compounds nes'"-
110 Autos, trucks o other transp. eqr-ripment
lll Transportation and storage
LL2 Elec" & connnunications products
I f 3 Communi cat ion servÍces
ll4 Other utiLi.ties
115 Misc" manuIactured products
il6 Non-resi.dential construction
LLl RepaÍr construction
llB Rubber, leather, plastic products
il9 l./holesale margi,n
L20 Retail margin
L2L Other finance, insurance & real estate
L22 Business servÍces
L23 Personal & other misc. services
124 Transportation margin
L25 Operating office & lab. & food
L26 Travel, adverLisement & promotion
L21 Tmputed rent, o\¡/ner occupied dvrel Lings
I28 Flachinery & equipment
129 Residential construct ion
130 Nursery stock & related material
131 Animal nraterial for drugs & perfume
132 Custom work meat & food

13.95
0

01 lo

33 "64
o, 11
/o a1

15"03
35.16

0

41.6i
44.02
30.4S

0

0

36"42
L7 "t2

0

54 "99?? oa

41.I4
40. B9
50"26
36"20

I 00. 00
a1 a /,

39.55
45.14
89. l7
55"68
L5 . /+5

13 ,65
/,1 1 l.

i8.97
L0 .42

I 00. 00
)) i'l

100"00
50.75

0

0

I6"LB
0

91"40
33.98
92.38
48.13
t7 "L6
32,L]

0

39"81
38.55
24"48

0

0
aa ?1

17.38
0

))"L/

24, Bt
40.36
40 "91
48.04
1a ')0

t 00. 00
21 "46
30.02
41 "31
88.63
56.48
L2.89
10"45
4t.95
20. 0l
11.28

100.00
-?8.66

L 00. 00
64"32
54.92

I ?'ì

1'ì aa

0.26
89.02
'l( oo

C)2,L]
46 .Bl
L6 .62
33"46
1"32

43.13
29.92
25"43

0
0

39 ,18
LB .13

0
53"46
24"29
39 " 38
41+ . 03
52.10
3l .22

100.00
1J.YÕ
l8 "80
49. r0
o o a1

56.54
12"45
70.8i
44"55
.)? a\f
1? (f

1 00. 00
!). LV

I 00. 00
11 .23
L5 .11
1.96

'kNot elsewl'rere specified
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percentages

Table I1"

Rank

Year & Range

L96L (rOO-qO.8s%)

of output to final demand.

Ten Rankings of the
Highest Percentages

Agricultural Related Conrnodities r^7ith

of Output to Final Demand

1966 (100-90.407") L91L (100-e0.08)

t" l.

t2.

Potato chips and
similar products

Ci garett es

Infant and junior
foods canned

Chocolate confec-
t i onery

Tobacco manufactured
excluding cigarettes

Other confectionerY

A1e, beerr stout
and porter

Pet feeds

Breakfast cereal
products

Carbonated beverage
soft drinks

Soups canned

Alcoholic beverage 1o'

distí11ed

Potato chips and
similar products

Cigarettes

fnfant and junior
foods canned

Chocolate oonfec -
tionery

Other confectÍonerY

Tobacco manufactured

Pet feeds

Breakfast cereal
product s

Soups canned

Carbonated beverage
soft drinks

Other food
preparations

Coffee roasted,
ground, prepared

Potato chips and
simílar products

Ci gar et t es

fnfant and junior
foods canned

Chocolate confec -
tionery

Other confectionerY

Tobacco manufactured

A1e, beerr stout
and porter

Pet feeds

Breakfast cereal
product s

Carbonated beverage
soft drinks

Soups canned

l0 " I^Iine s

1n

3o

40

5"

6.

7"

Bo

o
o

-1 .

,)

3o

4o

5n

60

2

50

6"

8o

o

'1 .

8.

10. I^Iine s

The cormnodities ín Table I1 include those which require the least pro-

cessing or those which are not used as ravt materials for production of

other coflmodities. There vlere no major changes in the percentages of
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the top ten ranking conrnodities. Butter and wheat unmílled are the

two coilrnodities e/it.h outstanding changes in their contributions to

f.ínal demand. In 1966 the percent for butter declined from 84.84 per-

cent in 1961 to 67.80 percent and from that to 58.37 in 197L"

Structural change in butter is well pronounced by the increasingly

declining trend over the study period, refLecting medícal findíngs

which necessitated development of butter substít.utes and encouraged

reduced final consumption. wheat unmilled had opposing changes, rising

from 60.01 percent in 1961 to 84.29 percent in L966 and then decliníng

to 72.25 percent in 1971.

Among conrnodÍties wiËh medium high percentages of output goíng

to final demand major changes were mostly decreases, excePt for vege-

tables fresh, f.rozen, dried and preserved, and nursery stock and

related materíals which were increasíngly supplying final markets.

Decreases in percentages of output to final demand were noted for the

following agricultural relat.ed corrnodities: other 1íve animalst

margarine, shortenirrj arra like producÈsr wheat f1our, molasses

sugar refinery products, maple sugar and syrup and mink skins ranch

and undressed.

Thirty-eight cormnodities had particularly low percentages of

their output (below 20 percent) goíng to final demand for most of

the study period, and al1 except ten were agriculture related conrnod-

itíes, Table 12 presents ten rankings of these low percentage com-

modities.



TabLe lr2. Ten Rankings of Agricultural
Lowest Percentages of OutPut

101

Related Cormnodities with the
to Final Demand

Rank

Year & Range

L96r rc-4"65%)

1. Sheep and lambs 1.

- Rice unmilled

- Barley, oatsr rYer 
_

cornr grainr nes

- Fruits, berries , -

dried crystallÍsed
- Nuts, edible not

shel 1 ed

- Cocoa and chocolate

- Oilseed meal and
cake

- Vegetable oils and
fats crude -

- Feeds of vegetable
origin nes

- Hops including
lupu 1 in

- Hay forage and
strav/

- I'Ioo1 in greas e

- Textile Products

2. Soft drinks concen-
trates and sYruP 2o

3. Feeds of animal
origin nes 3'

4" Primary or concen-
trated feeds 4.

5, Ieeds for cormnercial 5.
livestock

L966 (0-7,987.)

Sausage casings
natural and
synthet Í c

Rice unmilled
Nuts edible not
shel 1 ed

Cocoa and chocolate

Oilseed meal and
cake

Beet pulp

Vegetable oils and
fats crude

Feeds of anímal
origin nes

Primary or concen-
trated feeds

Feeds of vegetable
origin nes

Hay forage and
stra1^l

I,iool in grease

Textile products

Soft drinks concen-
trates and syruP

Fruits berries dried
cryst.allised

Primary tankage

Feeds for cormnercial
1 íve s tock

Cattle and calves

L91t (0-8.84%)

1. Sausage casings
natural and
synthet ic

- Primary tankage

- Rice unmilled

- Nuts, edible not
shel 1 ed

- Cocoa and chocolate

- Molasses, sugar
refinery products

- Oilseed meal and
cake

- Tobacco raü,

- Vegetable oils and
fats crude

- Hops including
1upul in

- Hay forage and
stral^l

- Mink skins, ranch
and undressed

- Forestry products

2. Textile products

3, I^/oo1 ín grease

Soft drinks concen-
trates and sYruP

Primary or concen-
trated feeds

Alcohol, natural
ethyl

40

E

6n

6o Primary t.ankage 6n

Continugd. o.. c e o c. c c.
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Table I2 (continued)

Rank

Year & Range

r961 rc-4"65%) 1966 (0 -7.98%) L97L (0*8.84%)

'lo

8.

Hides and skins raw 7. Milk whole fluid un- 7" Hogs

nes Processed
B. Feeds for conrnercial

Alcohol, natural 8. Forestry products livestock
ethyl

9" Hogs 9" PoultrY
Beet pulp

10. SheeP and lambs 10" Cattle and calves
Hogs

Considerable changes in Percentages hTere noted for the feeds of vege-

table origin (0, 0, 52.g¡)5; hops including lupulin (0, 57"08' 0);

animal materials for drugs and perfume (0, 54.92, L5"77); feeds of

animal origin not elsewhere specified (0, I.Lg, 3L"52)', and tobacco

raw (11.57, 28.43, 0). On average, major changes among the smallest

percent.ages r¡rere increases. steady íncreases were noted for sheep and

Lambs; barleyr oats s îler corn grain not elsewhere specified; fruits'

berríes, dried, crystallised; oilseeds, nuts and kernels; feeds of

grain origin not elsewhere specifíed; and services incidental to

agriculture and forestry. steady decreases vtere noted for mink skin

ranch undressed.

Looking at the results in Table 4 we note that, unlike the find-

ings of Carter6 in respect Èo the A¡nerican economy, the value (or

percent) of íntermediate outPut Èhat ís required by industries in

5Th" p"t.entage values in the brackets refer to 1961 t \966 and 1971

resp ect ive1y.

oto

10"

6c"rt"rr opo cit"¡ p. 33.
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their production processes js not equal to the value (or percent) of

gross national product or final demand over the study period' Tn fact

124 cormnodities exhibited great differencesr 35 industries with per-

centages above 75 percent and 38 industries with percentages below

20 percent of output going to final demand for most or all through the

study period. Only eight industries exhibited some tendency towards

equal contributions to intermediate use and final demando Among them

were wheat flour; vegetables fresh; and nuts, kernels and seeds pre-

pared as the agrícultural related conrnodities"

ïn comparÍson to the study by Josling and Trant7, in respect to

Canada for the year 1958, they found that among the farm sectols only

eggs (92.9 percent), poultry Q3.7 percent), fruits and vegetables

(11.3 percent) and wheat (61.9 percent) sold more than half of their

output to final demand. Josling and Trant further conrnented that

nthe foods industries typically sel1 most of their products to final

demand sectorso Intermediate sales are of minor importancerro The

disaggregation of conrnodities in the current study has il-lustrated

that although many food products are sol-d mostly to final demand

sectors, there are many agricultural related products to which inter-

mediate transactions are of greatest importâocêo However the in-

creasing tendency exhibited in Table 4 by some low percentage com-

modities over the study period may be used to support Josling and

Trantrs cormnent. As to the percentages of eggse poultry, fruits and

vegetables, and wheat, there r¡¡as a definite decline and this may be

TJosling and Trantr oPo cit.r pp.16-17.



interpreted as structural change. The

of animal and vegetable origins which

their cont.ributions to final demand as

ably being exported.

104

same may be said about feeds

experienced dramatic changes in

more of their output was prob-

5. Measure V

The fifth measure looks at changes in acËual numbers of material

inputs used and conrnodities made by each industryo The results of

thís measure are given in Table 5.

St.arting with cormnodities made, seven industries mostly agriculture

related, made 25 or more conrnodíties while 18 industries made 10 or

less connnodities in the study period. The seven industries which made

the most conrnodities r¡rere mostly agriculture and related industries

and included agriculture, slaughtering and meat processing, fruit and

vegetable processíng, feed manufacturing and miscellaneous food.

I,Ihile the agricultural industry showed no change in the connnodities

made over all the three periods, the miscellaneous food industry

exhibited an increasing trend, mostly between 1961 and L966. The

slaughtering and meat processing industry experienced a decrease ín

cormnodities made, from 34 conrnodities in L966 to 28 connnodities in

!97L" Among the few conrnodities producers, the major t.rend vras con-

stancy in numbers, either over t.he entire period or at least in one

of the sub-períods, llhere there T¡rere any increases, these were notice-

able mostly for the second sub-period'

As to conrnodities used, again agricultural related industries

accounted for the majority of major users (55 co¡mnodities and above).
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um
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Industrv 
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r9Þ
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r?71
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A
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42 
42 

44

2 
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I 
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24 
24 

24

3 
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&
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*33 
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*60 
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D
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*57 
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F
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13 
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15 
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*64 
*64 

*60

25 
C

onm
unlcations 

5 
5 

5 
20 

20 
20

26 
T

ransporE
 &

 storage 
8 

I 
I 

3L 
28 

29

27 
E

lectric 
pow

err gas &
 other uE

iliÈ
ies 

6 
6 

1 
L5 

15 
17

28 
W

holesale trade 
'k28 

r'28 
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't8ó 

*86

32 
T

ransportm
argins 

I 
I 

1 
I 

I 
1

33 
construction 

5 
5 

5 
32 

33 
33

34 
O

peraE
ion, office, 

lab. &
 food 

2 
2 

2 
J'74 

r'74 
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ber of conrnodities used
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These included slaughtering and meat processing, dairy factories, fruit

and vegetable processing, feed manufacturing, bakeries, confectionery

manufacturing and miscellaneous food industries" Most industries have

displayed opposing changes or fluctuations ín the two sub-periods,

with a few remaining constant in one of the sub-periods. ft is not

surprising to note that four of the above seven indusLries vlere also

noted among high producing índustríes. The cormnunity business and

personal service industry, which encompasses food services, used the

híghest number of conrnodities (AZ, aO and 86) in 1961, L966 and 1971

respectivelyê Among high user agricultural related industriese con-

siderable changes vrere noted only for the fruit and vegetable process-

ing and the bakeries industrieso

Among the low cormnodity users (25 conrnoditÍes or less) there were

fíve agricultural- related industries íncluding forestryr vegetable oil

mi11s, sugar refineries, leaf tobacco processing and fishing hunting

and trappíng, Here only sugar refineries displayed any reasonable

changerincreasing its number of cormnodities used from 24 ín 1961 to

30 in LglL. The general tendency vras that of constancy in numbersn

Among the other agricultural related industries, the biscuit manu-

facturing industry experienced a defÍnit.e decline in conrnodities used.

The results of this measure do not indícate strong structural

changes related t.o changes in number of cormnodities used or made by

a particular industry. Mosl changes may be attributed to disaggre-

gations and aggregations used in the various census years' However,

given the general level of changes in cofEnodÍties made, structural

change t.endencies may be claimed to have been experienced by the



s1-aughtering and meat

same may be said about

ref ineries industries "

processing industry" As to

the biscuit manufacturing,

LOl

cormnodities used, the

bakeries and sugar

6o Measure Vf

The sixth and last measure looks at changes Ín compound or com-

ponent growth rates outPut. The results of thís measure, presented

ín Table 6, indicate that, on average, the Canadian economy grew by

five percent per annum over the entire study period, growing more

rapidly in the fírst (5"19 percent) than in the second sub-period

(4"24 percent).

The wineríes industry experienced the highest. average annual

rate of growth over the study period (tt.41 percent) and the highest

growth rate in any one sub-period (13"81 percent between 1966 and

lg:-L). Next Ëo wineries r¡rere a variety of service and utility in-

dustries and among them the trend vlas an increasing oneo Only one-

third of all industries with average growth rates, over the study

period, of above the economyts average of five percentr were agri-

culÈural related. Five agricul-tural related industries seem to have

growrt partícularly slowly, below half the economyrs average, over the

study period. These ín descending order included sugar refineries,

biscuit manufacturing, forestry and dairy factories. the flour and

breakfast cereal-s industry actually had decreased output (-2.50 per-

cent) between 1966 and Lg7L. fn that same sub-period, the agriculture

forestry, bakeries and fishing, hunting and trapping industries had

the lowest growth rates of below one percento
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Major growth rate changes r¿rere experÍenced by primary agriculture

and a variety of related industries. These included forestry, slaugh-

tering and meat processing, fish products, fruit and vegetable process-

irg, feed manufacturing, vegetable oil mi11s, wineries, leaf t.obacco

processing, and fishing, hunting and trapping. These major changes in

the growth rates of agricultural Índustries may be closely related to

and accounted for by the considerable structural changes in the various

agricultural cofrmodities and general Índustrial serviceso These were

in turn so essential for the promotion of increased agricultural pro-

duction in response to technological and final demand changesu Measure

VI also indicated that growth in the second sub-period was particularly

slow for agriculture and most related industries, which may demon-

strate the long term adjustments characteristic of the agricultural

êCOnAm] c
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C}IAPTER VI

coNCLUSTONS, LTM]TATTONS AND RECOì&IENDATTONS

In thi s st.udy, st.ructural change has been used to ref er f irst to

changes in t.he allocation of inputs, or their combinations, from one

period to another ín the production and marketing of both intermediate

and final outputs. SecondLy it refers to changes in types and 1evels

of output. The hypothesis set up f or this study \^tas that there vrere

major structural changes in the Canadian agriculture and related in-

dustries between 1961 and 1971, changes which could be adequately

measured using any or all the six measures which T¡/ere established and

described in Chapter fV. Some relevant conclusions derived from the

results of the present study are presented first' The major limi-

tations encountered by the study and recormnendatÍons for further

research are then presented in the final sectiono

Conc lu s íons

UsÍng the surmnary of findings on the agrÍcu1tura1 economy pre-

sented in Table 7, some conclusions are drawn based on one or a

combination of the measures usedo

In respect to the first measurer the model indicated major

changes and thus suggested structural changes for the miscellaneous

foodsr eggs, fishing, trapping, poaching and products, and textiles

and clothing cormnodity groups. For the other conrnodity groups listed

ín Table 7, changes r¡rere indicated for one or the other sub-periods of

Ëhe sËudy" Close scrutiny of the results indicated that over the

study period the primary agriculture industry directly required less
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and less in value of most material inputs per dollar of industrial

outpute thus suggestÍng that some structural change related to techno*

logícal and price changes had occurred, Measure one also indicated

that the agricultural economy, like the rest of the economy, experi-

enced some structural change measured by considerable increases in

the value ratios of services like transportatÍon equipment, wholesale

and retail margins, conrnunication services and services in general.

It is suggested that as the economy grev¡, a greater variety and more

reliable services were consequently needed and developed to support

and further such growth. Economies of large scale farming and food

manufacturing were characteristic of the early sixties, leading to

growth of Lrade among industries and with final consumers both in

Canada and abroad. Thus the need for more and efficient transpor-

tation equípment, wholesale, retail, cormnunications and a variety of

other services. It is not very easy however to accurately determine

whether growth in use value ratios of these services was due to rÍsing

costs, to more services being provided to user industríes or due to

mere transfers of operations as a result of industrial specialisation -

i.eoe an increase ín rented or contracted services to industries that

used to provide t.hemselves wit.h these serviceso

Accordíng to Measure TI major total cost changes were experienced

only by the feed manufacturing and the wineries industries. As to

individual input costs, while feed manufacturing experienced the

major changes in labour costs, the flour and breakfast cereal together

with Ëhe soft drinks manufacturing industries had major changes in

their material costs. Under this measure, the feed manufacturing and
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the flour and breakfast cereal Índustries are considered to have

experienced the most structural change although the changes are rather

too dramatic,

Under Measure ITI agricultural related coûrnodities stood out

clearly with major structural transformations related to impact co-

efficients and final demand multipliers. The prepared cake anC sÍmílar

mixes cormnodity category had the greatest change in its multiplier

over the study period. Oilseed meal and cake and vegetable oils and

fats crude experienced the next outstanding changes. l^Ihile the impact

coefficients of dairy products \^tere rising,those for horse meatt

sausage casíngs and animal materials for drugs and perfume were fall-

ing and these changes may be ínt.erpreted as structural changes for

these cormnoditiesc Combining the results of Measures I and IfI we

found that they both indicated some structural change tendencies for

miscellaneous foods, fresh and ftozen meats, and sugar, maple sugar

and refínery products.

Measure VT, also dealing with conmodíties, indicated that among

a variety of agricultural connnodities, butter had major changes that

suggest structural transformatíons ín t.he making and use of the

product. Combining the results of Measure VI with those of Measures

I and IIT, we conclude thaÈ sugar, maPle sugar and refinery products

had structural changes that were indicated and measured by three

measuresn Measures fTI and TV indicate consistency of changes in

feed manufacturing products and vegetable oi1 mi1ls products.

Although ìlleasure V had no very strong structural change indí-

cations, some reasonable changes r¡iere noted for the sugar refineriest
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biscuit manufacturing and slaughtering and meat industrieso Struc-

tural change in the sugar refineries industry, as already indicated

in the industryts conrnodities, is hereby reaffirmed' Structural

change in the slaughtering and meat processing industry has also been

Índicated in Measures T and II under meat productso

Measure VI reaffirms structural change in a number of co¡mnoditíes

and industríes. These include agriculture, forestry, fruÍt and vege-

table processing, fishing, hunting and trapping, leaf tobacco pro-

cessing, feed manufacturing, slaughtering and meat Processing and

vegetabl-e oi1 mi11s industries and products.

Combiníng the results of all six measures, the study concluded

that major structural changes $rere experienced by a variety of

Canadian agriculËure and related industries part.icularly by the sugar

refineries, primary agriculture, forestry, fruit and vegetable pro-

cessing, feed manufacturing, tobacco processing, mÍscellaneous foodst

fishing, hunting and trapping, slaughtering and meat processing and

vegetable oil mi11s industries. Howeverethe feed manufacturing and

the flour and breakfast cereal índustries experienced the most

structural changes particularly related to changes in Ëheir input

combinations or resource allocations.

Limi t at ions

Basíc 1ímiÈations, characteristic of the ínput-output model, and

others reLated to data, industrial classifications and methodologyt

have affected the drawing of concrete conclusÍons from the results of

this study. The basic limitatÍon here is related to the fixed coef-
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ficients assumption, a feature of the input-output model which, as

'I

noted by Carter' and other economísts, makes implementation very prac-

tícal but does not facilitate the making of conventional distinctions

when making an economic analysis of productíon functions. For in-

stance, the decreasing trends exhibited by the conrnodity groupsr co-

efficients in Measure T might have indicated long or short term sub-

stitutíon of producÈs due to price and quality changes, neT¡i inventions,

innovations and díffusions of technological breakthroughs, or a com-

bination of these factors. The recognition of the obscurity of

results presented by the reaggregation of connnodities, 1et alone the

original classification at 132 connnodities which sti1l lumps old and

new, close substitutes and related products in the same categorYr

presents another dimension to the limitations of this study.

The rectangular Ínput-output system used in this study presents

another problem in analysing the interdependencies between agricultural

relat.ed industries. This is because whenever two or more comrnodities

are produced sol-ely by one industry in the economy, the impact coef-

ficients of these cormnoditiesr through different between industries,

are identical within a single producing industry. For example, read-

ing across the agriculture industry rovl in the impact matrix for 1971,

given in Table 3e of Appendix c, we find that for a dollar increase

in the final demand for cattle and calves, sheep and lambs, hogs,

other l-ive animals, mi1-k whole f1uÍd unprocessed, seeds except oil and

seeds grades, tobacco raw, hops íncluding lupulin, mink skins ranch

1Cu.t"r, op. cÍto r p. 2I-Ì .
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and undressed, r¡roo1 in grease, and nursery stock ând related materials

coûúnodities, the agriculture industry had to increase its production

by $f.075 in each case" Also for each year t.he fínal demand multi-

pliers for all these cormnodities are ídentical. This situation is

considered to be unrealístic, in view of the differences among the

roles of these products in the economyo

Tndeed, compilation of an input-output table is a long and cost.ly

process, in spite of the wide use and avaílability of computer services'

resulting in the availability of the data after long lag periodsr.

rendering such data less useful to current decision making processeso

Unavailability of the 1976 ínput-output table at the time of thÍs

analysis deprived the study of a fourth point which would have been

useful in drawing conclusions and in testing the accuracy of the

measures of change used"

Recorirnendat ions

This studyrs recormnendatíons range from fundamental innovation

in the analysis to a general need for more information. ln respect

to the innovation of Ëhe current analysis, research is desirable in

methods of incorporating qualitative changes in inputs and in outputs

into the analysis of structural change usíng an input.-output approach"

Secondly, given the current micro-theory standards, the orders of

classifícations even as large as used in this study are still con-

sidered broad aggregateso In view of the computer services already

available, further disaggregatíons of both cormnodities and industries

are desirable for analyses of specific nature. A wider application
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of the model to specific regional economies would be more useful for

the policy decision making processê Howeverjrecormnendations on policy

decisions are hard to make and cannot be that useful if the information

on which they are based is years old. Thus production of input-output

tables at a faster rate and at shorter intervals should be given

I

greater attention. It ís further recortrnended that when the 1976 input-

output table becomes available, another run should be made on the

model, to aLlow incorporation of a fourth point in the analysis.
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Diagrams showing
inputs to the 35

changes in ratios
industries, 1961

of aggregated conrnoditY
to 1966 and 1966 to 197L"
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