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ABSTRACT

livestock fndustry In Canada
An Input-Output Analysis

1941 l-975

by

Eeon Chin-ShÍn LinUniversity of Manitoba, MaL 196?

ïn the light of the pasü changes and the changes

which ane very 1ike1y to occun in the next 10 years, ln both
popuJ-atíon and per capita income, this study is an attempt
Èo analyze the stnuctural adjustments ln agrlcultune in
genei:al, and ln the livestock industry in partÍ-cular, takinþ
into consideratíon tho intenrelationships between nelevant
sectors of the economy. Emphasls has focused on.beef and

ponk production in Manitoba and in the Þair"íe r-egion.

By l,975 a 6o percent increase in consumption of red
meats over that in 1960 has been projectod. shefrln and

Menzles pr"edlcted that pen capita consumption of red meats

would be l-63 lbs. ln Lg'15. ThÍs expansf_on in meat consumptlon

has had very fa:: roachlng impltcatj.ons for both the agricul-
tural producens and the meat slaughtering urro p*o"essing
lndustry. Even more signlficant changes will oecur within
the ag::lcultunal industry over the next 1o years tf the
projected lncrease in beof and pork consumption is reali zoð.

The important question fon the livestock producers and the
processi-ng industny is whene this expected increase in
consumptlon wlll be pnoduced and proeessed. In line with

iirt
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thlsr.another important problem presents itself , viz., hovrr

the pr[mary sector of the economy will be affectod. Many

studies on these problems havo been undertaken and some

relovant hypothesos made accondtngly. But none of these
studies are based on an rnductive analysis, taking gene::al
eo,uillbnlum of the whole economy lnto consideratlon. The

maLn objective of this study is thus to fill thls gap and to
put those relevant hypotheses to further ompirical test.

rt is hoped that this stu-dy will pnovido some wonth-
while informatlon whi-ch can be used by governments or othen
planning agencies in their policy-maklng; by business flnms
v¡hich manket and/or process r-ivestock and rivestcck products;
and by individual farmers who are the core of agnfcultunal
production. Althou.gh the major pr"obl-ems tackred in this
study may have llttle direct nelevance to the openatfon of an

individual fanrn, the study neventheless, would provide some

lndirect aids to individual farmers, such as infcrmation on
cost structu::e in livestock production, movements of live-
stock between pnovincos, and livestock production tronds.

The main analytical tool used 1s firofesscr l,eontiof rs

open input-output model. rnput-output analysis 1s aimed at
a study of lnterreLationshÍps between varlous parts of an

economy. The basic model sot up for the l-ivestock industry
in Canada in this study lncl-udes eight intermediate sectons,
the unallocated sectorr artd four flnal denand sectors. All
sectors are measured at the national levol. rn additlon to
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the input-cutput approach other methods of anarysis, such

as tfme series analysis, are also used when appllcable.
The following is a condensed summary of the findi-ngs

cf the study:

l. rt u¡as found that greater tochnolcgical changes

occurred in livestock productlon betweon the period rg4a-
1951 than during the period lgbl-1961. tjVLrile thero were,

technieal ehanges in primary agriculture in the period rg4r-
1951' very little change occunred duning the period 1gs1-1g61.

2. a.bout 95 per"cent of beef and pork has been pnoduced ;

in the central and the prairie region si_nce lg4o. From lgbo
thero has been a tondency fcr beof and pork productlon in the
centraL iregÍon to become less and less important as compared

to the production in ths prairie region.
5. Tt is estimated that total beef pnoduction in

canada by l-975 will increase by approxÍmately 5õ pencent over

that produced in 196o. 0f the beef cattlo lncrease in canada,

tt is oxpected that about Bõ porcent of this increase w111

onfginate ln the Frafrie Provinces. rn ag75 thero wfll- be â
61 percent lncroase in beef pnoduetion j-n Manitoba over

that of 1960.

4. rt is estimated that hog production in canada wÍl_l
havo to incnease by apprcximately zõ percent between the years

1960 and 1975 if the anticipated demand for pork by r9y5 is to
be satisfied. of the incnease, approximately 5g ;oercent v¡ir]
be produced ln the Prainie provinces. Manltoba hog producers

will probably more than doi-rbLe ihein prcduction between
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1960 and L975.

5. The shipments of live animals from the prairie

kovlnces to Britlsh Gol-umbia and Easter.n canada are

unlikely to incnease in propcrtion to tctar shlpments of
bhe same pnovinces by rg75. But it"is conceivable that
thore would be a large lncreese in output fnom the meat

proeessing industry in the Prairie p:ror,inces, and that an

incneasÍng porticn of the output of thls industny. would

flow to British columbia, Eastern canada al d the untted
States.

6. In 19?5 the meat procossing industny in Canada

will r:equire a 7o peneent lncr-ease in employrnent over that
of 1961. Fcr lüanitoba plants it is estimated that
approximately 5oo - 600 additfonal wcrkers luill- be requtred
by 1975. These employment estimates wore made under the

assumptlon that there will be little cr no technologieal
changes 1n the meat processlng industny by that t1me.
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INTROÐUCTION

.¡r Thls etu.dy can be vlewed, ae a contlnuatlon or part of ti t,i.:t -E-' v-vÌyvs se q vv¿¡s¿agev¿vt¿ v¿ L)e.L-v

: a Inore comprehenslve and, deduetlve-typê orlo -- rfÐevelopment

of the Llvestock Ind.ustry ln 0anada by L975 and Inplleatlons
,i, for the Meat Processlng ïnd.ustry la Manltoþarr, conducted" by iiril;.u .:'.::.:.: :', '.

,i: 
--- 

:.:.::::::::::ri"'r the Ðepar{ment of Agrlcultural Eeonomlcs, üniverslty of ' ,

: .:.;._..:. .:j

',i anltoba ln 1962. It ls hoped that by enploylng professor 
't',ì',i'=:,:

.Leontief|s1nptrt-outptltt.eehniquethepresentstudywou1d'be

ìab1etoprov1de¡(1)AnoreBenetrat1nganalys1softhe
posslble developnent of the llvestock lndustry and the neat

I proceselng lndustry ln 0anad.a ln general, and ln the Pralrie
Provinces and, Manltoba 1n particular; and (a) addltlonal r'

: 
' t Ú-re \ê

ì lnfo¡-satlon on the sltt¡atlon of the llvestock lndustry and

otherre1ated.1nd'ustr1es,suchas1nter-sectorf1owsofrele-
---ìivant goods and seïvlces, general lnput functlons, lnterd.epen- .,: ..':l - .:......,....,

,l ::::::::r:.:rj:l':1 d,ence between sectors, and. aggregate technical changes d,uring ,.,.,r.t',l:.
''' i-t::t1':":-:'

n the past fe¡nr docad,es. i;í:,jri.l

T4e arrlalvsis of lhe probleu. 'No meat, no,.;oealt may

be merely a slogan or motto some decades aso, but lt ls no
-:t
j:i

,ì longer applleable today, The factr âB shown 1n Taþle f " 1s

hat per eaplta eonsumptlon of red meats ln thls country has

contlnuously lncreased fron Ltl-.j lbs. durlng L}DO - 1954 to

i:.: ;l:.i .:::r:i:



TABLE Ï
PER G4PTTA 3EESOI{AL ÐTSPOS.ABLE TNCO}M A}TD PER CÁPTTA

CONSUT4FTIOI{ OF REÐ $EAT$ AiT[Ð ,CEREALÊ
IIT CAATAÐA, 1950 - L965

2

L950-54

L955-59

L960-64

Lg65

Per Capiüa Consumptlon
Retil Meats CerealsDlsposlbLe laconelí

$

I,068.6

L,28L.2

L,5t7,6

1r788.O

L7L.5

141.8

!47.L

]-46.3

Lbg.

168.O

159.8

t5l..7

1,59.3

:

Sourees (f) OgS, LL-7O?' 0anaölan Statlstlcal Revlew,
IIlstorleal Sunæary, L967 eö.. aad ÐBS L3-ZOL

lona1 Aeco¡¡.nts, Ineome e..n4 E:Ðendlture,
(2) PBSr Hanðbsok of Asrleultural Statlstics,Part 6-tgss

and ÐBS 32-æ6 r Apparent_Per Caplt,a Ðleappearance
of Food ln 6¡maA

ta-.::-t.r.r
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L43.1 lbs. durlng 1960 - L964; èhe a¡nount fo'r 1965 was

L46.J lbs. lwo maJor faetors aceount for thls phenoïnenon;

populatlon growth and the rlse ln level of dlsposable lncome

per caplta. From Figure 1 we cârx see how c10se1y the popu-

latlon and. the llvestock procluctlon have expanded sinulta-
neously since I95O. fhe coruelatlon coefflclent between the
two ls+0.96r almost equal to un1ty. It lndlcates ühat there

existed a etroag bond. between theu, and that livestock pro-
duction ln Canad.a was primarlly alned at meetlng the domestic

need.s rather than Lncreaslng foreign exchange. rn .the.Eean-

tiner Pêr capita personal dlsposable lncoue has lncreased

from #gzS ln t95o to $1,TBB tn 1965. Thts nearly doubtlng

of lncome has caused. changes ln the consunerr s food. basket.

Whlle there has been a steady lncrease in eonsunption of red

meats, the per caplta d.ouestlc dlsa.ppearance of cereals
decreased (also see Table I).

-Forelgn 
trade of llvestock and. llvestock product,s has

. been qulte varlable over the 1ast 15 years. As shol.']l 1n

Table rr, eoefflelents of varlatloa for exporbs of beef,
pork, and. mutton end lamb are 6f .59 percent, 26.T0 percent

and 158.6J percent, respectively; and for lnports of these

same proèuets are 33.8t percent , r7r.r5 percent and ?g,69
- percent' respeetlvely. The fluctuatlon ln exports of rnu-tton

and la.nb has been the greatest from year to year. fhe anounts

of pork have been the most vartaOtå ln terus of the lmporbs

,;i-'._::i.1:i-

Ílì.:-.i ii::.-.
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TA3I,E TI
ÐrPORrS AT{Ð IMPOfrIS OF MEATS FROM .Ai{Ð TNTO C]{NÁÐA; 1950 - L965 (Thousand pounds)

Exllorte Intr¡o¡Ès
Year Beef Pork Mutton Beef Pork

& ta¡¡b
Mutt'on
& Lanb

1950
L95L
L952
L957
L954.

L955
t956
L957
L958
L959

L960
L96L
t962
L963
L964

84,4L2
93,485
6T ,oo3
26 rLg4
Lg,g34

9,858
13,687
48,35L
54,970
2t,,96A

L9,998
3r,239
2L 

'757L9,9?3
34,242

84,8o7
29,7L4
26,4L9
69 ,574
69,g5t

73,275
6L,956
40,3o7
65,979
69 ,L66

69,690
5T,Lao
5,8,76L
67,tg4
52,637

2 r76L
2,737

46
52
57

273
45

472
L r37T

7+e

LO r4L7
27,382
2L rOL5
2A r3L3
?8,935

30,936
27 ,LL6
36,47o
38 rA,43
49,425

38,54t
41,680
45,557
49,512
36,287

6 ,oo5
22,629
4 1825

416
1,482

116
111

L,346
L,533
I,2L2

l-7,o6L
40 1657
74,464
88,487
52,6L4

486
3,499
2,66L
t+ rT45
7,724

LO 1829
9,567

LL,O32
2l 

'54820 rfj-g

23,532
33,436
37,9L6
t8 1063
37 r65t+

109
1-73
556
679
T5T

4o,732 59 ,Lgz 72,8L8 tg ,349 tB,g6e

26 .7O 1;58.63 33.8L 15r. 15

: :: -.t _.t

r: ::-t::
j ":'.'
t.- . .

f:::::1.:.tri:

Étar¡dard.
bvlat,lon

Souree: Trade of Canada, DBS 6b-OO4 and 65-006.
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of red meats. As to the future trend, lt is expected that
ilue to narket llmltatlons and, perhaps, evelr rnore important,
t,he increase ln domestlc requlrements, llttle or no expanslon

wlll be reallzed. ln the present level of canad.af s exports
of lLve ani¡aals and, meats. rnd.eeö lt is nore than posslble
that, ln occaslonal years, Canada will þe a net importer of
beef. However, lmports of li.vestock and livest,oek products

have never e.roounted to a signlflcant percentage of total
produetlon dl

By 1975, about a 60 pereent increase lR consumptlon

of red. meats over t,hat 1n 1960 has been pro¡ected..2 Menzles

anð shefrln predLcted. that per caplta consuuptlon of red
meats would be L63 lus.Ð Thls expanslon ln meat consumptlon

has had very îar. reachlng lupllcatlons for Èhe agrlcultural
producers and the meat slaughtering and processlng lndustry.

iì:j

lW. M...Drqmmond. ar¡û If..Mackenzile, proRress and,
BrosBegts of capádlqn Agrlculture, Royai comralsslon on
canada's-Economlc prospects, January, lg57r pp. 56-60;R. v. anderson,- re Futurg. òt_ çanaaäi s giióri' tsád" , 

-

RCOCFf r March , L95T, pp. 142-1
2_-Departnent of Aqrfelrltural Economlcs, unlverslty ofManltoba, Development of thq Llvestock rnAus"Éry, ;¿¿:,
fo. ïf. Menzies, a¡rd F. Shefrin, ,fÐemand Outlook forcanadian Agrlculturerr, in Resources fcr To!ûorj:or!, iut3,1961-, p. 23.
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Even more elgniflcant changes w111 occur wlthln the agrlcul-
tural lndustry over the next 1O years lf the proJected

lncrease ln beef and pork consumptlon is realLzed.

The i-nporbant question for the llvestock producere

and. the processlng lnd.ustry 1s where thls expected lncrease

ln consumptlon w111 be prod"uced. and processed,. In l.lne wlth
thls, arrother lmportant problero presents ltself, vlz., @
the prlnary sector of the economy w111 be affected. Many

studles ln these respects have been done anÖ some relevant

hypotheses mad.e accordlngly. Bi¡t none of them are based on

an lnôuctlve analysls, taklng general equlllbrlum of t,he

whole econony into eonslderatlon. The maln objectlve of

thls study 1s thus to f1lf thls gap and to put those hypoth-

eses to furt,her emplr1caI test. In order to envlsage the

slgnificant changes whi-ch are llkely to occur wlthln the agrl-
cultural lndustry and between agrlcultur:al and other sectors

of the economy, some neasurements of quantltatlve relatlon-
shlps would appear to be neeessar1¡.

Some speelflc obJectives. [h1s etudy was malnly 
,

des1gnedtoanswerthe1nportarrtquest1onsra1ged1nt.he
iprevlous secÈlon. In addltlon, some speclfle obJeetives are i

l:;il,!'i.ìl¡j\ì
Ë: 

:rì: :_i i::r ;:as follo'¡¡s:

1, To deserlþe the flows between sectors close1-y

related to llvestock productlon.



I
?. To determlne some major ccmponents of the cost

structu-re in l-ivestock pncductlcn.

3. To quantlfy the interdopondence between seetors
closely related to tho livestock Índustry.

4. To test the sÍgnificance and possibility of
applying Profosscr Loontíef rs Í-nput-output analysÍs to a

particular industry or eccnomy sueh as livestock a.t a

natÍonaI leve1.

ft is hoped that this study wirl provide some wcr-th-

while information which can be used by govornments or other
planning agencfes ln their policy-making; by business fj-rms

market and/or process llvestoek and livestock products;

and by lndividual farrners who are the core of, agricultural
production. .A.lthough the major prcbrems tackl-ed in this
study may have little dinect nelevance to the operation of
an individual farm, the study, nevertheless, wouLd provide

sone indir"ect aids tc individuaÌ farmers, su-ch as information
on cost structune in livestock productlon, movernents of
livestock between provinces, and livestoek producttcn trends.

unfortunately, the original attempt in conduetlng a

study on both regional and sectorial basis was thwarted by

lack of necessary data and l-lmited amount of tÍme avail-able

for this research. However, special emphasis has been placed
cn Manitoba and the pral-rie reglon within the national fname-

:.1.1,: ::
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work of the study by drawf.ng nost of the lnpllcatlons from
the study wlth respect to thero.

1 4ethoðology. As stated. ln the very beglnnlng of 
,,,,;j,,
t.: : :_:..:' thig chapter, the prlnclpal analytical tool to be enployed. - '

, model ln accordance wlth the nature of the problems. Other :..:
- ,'-.: 

".:'.,,,.,,,.,,.,

i nethods of analysls sueh as regresslon analysls on tiroe i:;.',,):,

j "erles data a¡rd tl¡ae serles analysls are also used when ,',.:.,.,:
:'.: ','.-- t 

.

appllcable.

Thls stud.y was lnltlated ln 1963. Consequently , tg61
wasthemostrecent¡iearw1thre1at1ve1yadequatepub11shed'

' data. Data for 1941 a¡rd 1951 census years rrere also collect-
ed'arrdanaLyzeö'1norderthatintertenpora1compar1sonscou1d

be made. Most of the data was provlded by Ðomlnion Bureau of
. Ëtatlstles.

Orgaaizaflon of the thesis: fn order that the lnput-
, output nod.e1 used. in thls study oan þe þett,er understood, a ,':',i.':'.,i,,.

-,.,.,. 
,I brlef account of Èhe baslc logie lnvolved ls flrst glven la ',',;,',..-,,.

, i.:.:.::.':the next chapter. A speclfle lnput-output nodel cleveloped ''

for llvestock ind.ustry ln Canada ls then presented. Thls

i 
model ls to be enployed as an essentlal eettlng for the study 

:i:,,;,,:¡:ji,
r:. :.ì...:.i throughout. On the basls of lt, data were gathered, ii"r,:,,t'-'

':
q,nalyzed t þ?oJectlons nade, anô i.mpllcatlons dra?¡n. Chapter

IV contalns t,he enplrical results aïtdiriarlshort explanatlon
about lnput-output tables for the 1961 model. Economle :

'': ' r'' , .-l .a 'a:, '':4.:.':,
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lnpllcations of thls uod.el along wlth others were d.erlved

1n Chapter V. Thus, through Chapter IT and Chapter V, the

descrlptlve part of the analysis was dlscusseô. At the

same tlne 1t lald the basis for further analysls to be con-

d,ueted ln Chapter VI. In Chapter VI proJectlons on beef

arrd pork productlon ïrere nade on the basls of the Lg6L model

r¡1th the ald of a efunple regresslon analysls. Future move-

nents of llvestock and llvestock proðucts were d,ealt wlth
ln the 1lght of the past trend. Flnallyr,the effeeÈs of an

lnsrease ln d.emand for red meats on the level of enplo¡ment

1n neat proeesslng lnd,ustry were analyzed.

ll': :j: ,.:l:l'j,

i . i.a .|a .:.tt:."



CHAPTER TT

TNPTru-OUTPUT FfiA]¡TEi{Offi

Hlsforlcal þaekground. The orlglnal ldea of lnput-
output moilels ln economles can be traced back to the

Tableau Economlque of Queenay, publlshed ln IT58. It had

prod.uctlve lndustry (agrtculture), serwlce lndustrles, and. a

flnal demanö sector preeenteð ilr a fo¡ru strongly suggestlve

of pråsent day lnput-output no¿ets]4 About one huaðred and"

twent'y years later, a foimal analysis of the lnterd,ependence

of econonlc unlts was preeented by Tfalras of Lausanne unlver-
slty ln hls Elenonts 'd,tEcononle Poritlque pure. Tbe coryes-
pond.lng fleld of applled. economlcs has il,eveloped only ln the
lagt few deead,es. rts orlgin ls ln the ploneerlag i*ork of
Professon trfasglly w. Leontlefr who flrst aBplled Lrts lnput-
output nodel to enptrloar stud.les of the amerlca¡r economy ln
lgSl and publlshed hls flret resutts rn Lg36 and L941. slnce
then, the lnput-output approach has developed greatly, and

altenratlve nodels have þeen suggested..5

.-1.:f -'.

44. Phl].f ps, t,The Tableau Econoulque as a Slmple

?F:il1å;í"T"i;å; ,-',qi7î'-"u[]u 'ournar 
or Ecoìaomrc s ' Lxr] ' No ' L '

Ã--zl{asslll_E: Leontlef , & Strueture sj Anerlean

sity Pressr New york, 1951.
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Leoatlef sÈarted hls stud,y u¡lth a 'tclosed'r model, in

whlch all sectors are both prod.ucers and conso*""". rn other
words ¡ all sectors are assumed to be iaterd,ependent, wlth
functLonally relateü lnFuts and outputs. rf, on the othen

hand, some seetors are related to other secüors but are not
functlonatly dependent upon them, the system is rtopentr.

Prlor to Ìforld lriar II, lnput-output analysls dealÈ only ¡¡lth
elosed nodels, the obJeetlve. belng deterulnatlon of the neces-

sarT produetlon from each sector to meet the lnput requlre-
ments of all other seetors. subsequentry, emphasls has

shlfted to the opeo. models whlch are &ore appllcable ln deter-
alnlng leve.Is of sector outputs conglstent wlth a speelfled
flnal or conguner d.enand.,

Most of lnput-output studles have been eonducted, at the
national level, such as thoee ln Canad.ar Uaiüed States,
Denmark, France, Japan, Germanyr .Austrla, Grea.r, Brltå,fn,
ïerealr rtaly, the Netherlands, Norlrray and the uggR. Regloaal
lnput-output models were developed by lgard, Moses,

ar¡d cheneryrE Reglonal nodels deflne lndustrles spatlalIy
as well as by typ" of product or servlce proðuced.

6H. C. Gart,er and. E. O. Heaðy, +tr ïnput-Oulpg! Ar,ralysfg ¡;*,:,¡¡.,.rZif].tæ. Reaiona-l anna f'lommodl'F.w Êarrf.r¡¡.o ¡rf ttæn{ arr1 .t rr -^ :.::.::¡,.: ¡:i-, .Emphasizins Resional and Connodlty ËeefõrãIow@ffi.-Éïï-æ,Bñ s=eg!grs-oT-@!@

.: ).:-..r'-:':
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Schnittker arrd HeadyT eonstrucËed a reglonal mod.el of

agrleulture for J:949 la the United States whlch consldered

six reglons subdivlcled. lnto prlnary a¡ed secondary agrleulture
and slx natlonal lndustry sectors. Carter and HeadyS

e:rpandeö on Sehnittkerrs work ln congtructlng a reglonal anÖ

comnodlty nodel,of agrleulüure for lg54 whleh consld,ered ten

agrleultural reglons, nlne eonnodlty sectors and three maJor

eategorles of lndustrles on a natlonal basls, Exa.nples of
lnput-output studles on a partlcular reglon are Wrlghtts9 and

.10 11Martln's . RaE of Nor,Ah Carolfna even applled lnput-or:tput

analysls 1n a reglonal study of a snall honogeneous agrleul-
t¡¡ral aîea includlng elght eountlee.

Input-out,put research ls stll1 eìdnlttedly deflelenÈ ln
one luportant respect: rt uses malnly sËatlc lnstead of dyna-

nle noctels. Although the forsal properüles of dynamle nodels

have ln recent years been lnvestlgated, the laek of adequate

lnformatlon on the relatlonship þetween capltar and output

7:ü. A. Schnlttker a¡rd E. o. Heady,
Input-output Ar,ralysis to a Reglonal ![odelture, Iowa Agr. Eipt. Sta. Eãã-EE.VW

S0arter a¡¿d, Head,y, loc. gl!.

Applleatlon
EnphasLzln

of
Frlcql-

::.:'

9¡. W. . Wrlght, f he Albert? Economy -- éE Input-eg¡lpg¡!
æ1991Ê¡ Ðept. of Economles, unlverslty or ¿IEeEa, cãEary,
L962.

lOW. E. Martln and H. O. Carter, $ Callfonrla Inter-

1959.

Part I: The Input-
EEpt. Sta. Res.

ri:.;- _i-;:ti

fndustr[ 4nalysis Enphaslzlng Asrlcu]tuFe,
Output Models and Results, Callfcrrcla @r.Report No. 25Q, February, L962.

IIf . Ra.n, An Input-Output Anal,ysls oI A Sna11 l{omose-
neous.4grlcultural Area, North Carsllna.Agr. gxp. -gt,a. faper
No. 948 oî the Jou¡naL Serlesr Arrgust, l95B (Mlneof..
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st111 prevents e&plrlcal applleation.

The baEle node1. fnput-output or lnterlndustry
eeononlcs can be regarded as a vast collectlon of data

d,escrlblng oqr economlc system, and/or as an analytlear teeh-
nlque for explal.nlng anð pred.lctlng the behavlour of our

econonlc sysÈero. The essentlal part of emplrlcal input-outptrt
i:;;i::,:,..,,',:¡':,;work ls the lnput-otrtput table. Two plers on which the analy- ffi'l,i.
i_riìr '. :r_:'

tleal phaee of lnput-output work has been built are: (I) a

set of aceountlng equatlons, one for each ladustrXr (1.e,
tra^:osaetloa uatrlx). The equatlon for any lndustrxr says that
lts total output ls equal to the sum of all Ëhe entrres in
that lndustryts row ln the lnput-output taþre; (z) another set

of equatlons, at' teast one for each lnd.ustry. The flrst gxouB

of these equatlons shows the relatlonshlps between the output

of the first lnd.ustry and the lnputs 1t nust get from other
furðustries ln oriler to produce tts own output, the othens do

the sa¡ne for the seeond and all other lndustrles (1.e., lnput- i....,i.,.,,::ì.i,
iì,:jÍ i.: :¡ j' j::'i::]r

output coefflsient matrlx). Havlng these two¡ r,re are able to
d.erive the thlrd get of equatlons by whlch the neasurement of
laüerdependenee between lndustrles ls uade posslbre. The fol- l

lowlng ls an algebralc presentatlon of a baslc open lnput- :

output mod,el: ilri:l'i.'i:.' rrr;:ì

Let X1 represent Èhe total physleal output of lndustry
1, 1 = 1, 2, ...., n; each of thee nagnltudes belag errpressed

la ter"nE of approprlate physlcal unlt,s, such as tons, yard,s,
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bamelsr or rrquantity punehasable for $tTOOOTOOO aþ glven

pricesrr. To facilitato later ana1ys5,s and to aggregate into
a v,rorkable number of sectcns, money units are generally

ernployed. And x- will indicate the amcunt of product ofij
industny i used ln lndustny j, i, j. = 1, 2, ...., m, wlth or

without i and j being equal. In case i = j is adopted ure

are deallng ïuith gross ou-tput of each industry, otherwÍ-se,

not output. Analysls using gross cutput can pr.ovide us

more informatÍcn as to lntornal tnansactions of each industry.
Avallabllity of data and the objective of the study wÍl-l

dictate a choice betwoen the two. ff x. stands fon the
1n

amount of output of Ì.ndustry i which is used for dj-rect

household consumpticn and thus is ontored into the final
bill of goods(i.e., final demand), then, by dofinition, the

lnput-output table can be exprossod through the folIcwlng

self-explanatory systen of equatlons :

': l

:ti.

a:i::i

(rr - 1)

v.I¡-i¡-¡¡=¡ç^z!- t'z ^zz " " - nzm= ^2,
a a a a a a a a a a a a a a a a a a a aa a a a. a a a oa a

e aaa

v
m1

a.a a a a o a a a a a a a a a a a o a ¡ a a a a a a a

X - X ..r. + X = Jlln¿ mó m firl1 ¡;.;1 --- ir:..:ì:li.:

ort

where,

xr - i *tj = *i*
ir j = LrZ, ...., m.

By the same token, total labor" fSrce denoted by Xo

treated as a grcss ou-tput, although the followingmay be
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equatlon w111 not enter the fLnal solutlon of the nodel¡

XO - xOl - XO2 - .r. - XOm = XOA.

Frora thls transactlon matrlx, the relatlon between the

j: total output of any partlcular lrrdustry, say Xl, and the
-anouats, 

F11, FZ;-r..o. xmL, of the products of lts own a¡nd.

other industrles aþsorbed ln the proeess of lts productlon

i ean be deilveê. Thugr wê have the second matrlx, called
i' lnput,-output or teek¡nlcal coefflclent matrlx, and lts corres-
:,
i pondlng system of equatlons:

*I1= *tlXt, xZ!= telXl, .... InI= anlX1i

xIA= ,a¡.1Xe, xZZ= ,ZZX?, r .. . TnA= amZXZi

(ff 2) ... . .. . ... . o.. . ...... o . .. . .. . a .... . .. ..
'a a a a a o a a a a a a o o a a a a a a a a o a a a a a a a a a a a a a. a a a

r.oa.ooá.o ..o.a aa.aa.a.aaar..

xln= *mðnr xZø= aem{nr .... xnm= anufu

Irr respect to labor function of each lndustry,
slmlIarly, a set of equations can be oþtalned.:

xol = a61x1i xe2 = .a"2x2i ... i xon = aon4m

$ubstltutlng systen (ff Z) lnto system (ff - f ),
we obtaln,

' Xl - atlXl - 
^LZXZ 

- ... - alnXn = *1r,

- U*LXL + X.Z aZZXZ .. . - a'mXm = *Ao

, (II - 3) .......o..........-.a._....o......o..

; 
aaaa...aaa.aaaaoaaaao.aoa..aao.aaaaa

: 
-- 

;t':""""t""..'o""o""".."- antxl %zxe - U]/' .. . + ru = Tro
brlef1y ,

^ [.'] t",¡l [ .,) = [*r"] orr

It'l - I"',ll t.'l =["r"J
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x¡here, [ "r¡l rs trte so-ealled lnput-output coefflclent natrlx,
ana I r I , an tdentlty natrlx. The eolutlon sf the syeten of
equatlon (rr 7) can be wrltten 1n the following fo¡u:

xl = A].lxLa + a12x2rr + .,r + alnïnn'
XZ -- A2lxln + A22x.2n + .. o + A2nxn'

(rr - 4) a a a a a a a a a a a a a a a a aa a a a a a a a a a.. a a a,

¡a ataaa aaa a. aaa.Ça aa a. a.aaa.. a..r,

%=

a a,a a a a a a a a a a a a a a a a a a a a a a o a a a

for*ro * foa*zr, * ... * Ar[rfun
orr elnp1y,

[.J= [nr,-J t *,'l
where [^rr) =llrl- ¡.rrJì-t. rhls rs whar we ea* rhe
lnt erdependence coefflelent mat rlx.

The lrFut-output or technlcel lnput eoefflclente, alJ,
tells us what anount of prod.uct 1 shoulô be used to prod.uce a

unlt of pr.oduct J, whlle the intend,ependence coefflclents A1J,
speclfleg the requlred change in gross output of lndustry 1 for
a one-unlt change 1n the a.mount of good d,ellvered to flnal
d'emand by lndustry J. so far, the slne qua non of the input-
output model has been establlshed..

To brlefly revlew the nature of the modelr wê can. see

that lt ðoes not present a theoretlcally comprete plcture of
elther the suppry or the d.emand slde of the ecoï'olny, ln that 1t
does aot envlsLon optlnlzlng behavlour on the part of eeonomlc

organlsms faced wlth alternatlve eourses of actlon. Llke other
prod.uetlon functlons, lt deals with Ëeohnology onry, not wlËh
t',be preference of econonlc organism among dlfferent states of
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I affaÍrs. The similarlty of the model to a general equÍ1ibríum

' system is that tt encornpasses all- pnoducts and industries,
. Tather than singling out cne or a few for study and relegating

',,, the othors to the pound of ceterls panibus. And yet, Lecntief rs ,.'...,

lnput-output model 1s unllke general equillbrlum system ln
that 1t 1s not 1n itself an equlllbrium system.

undenlTlng àssumptions. systems of genorar market

oqui1ibnium are too detailed to serve as a basls of empinical

i.'i applicatlon. leontief rs approach was to simpllfy the

walrasia,n system to the extent necessary to derive a set of
panametens for" hÍs model from a single cbservatlcn of each

I of the lnter'-lndustry tnansactlons ln the econony. Hence,

somo basic assumptlons are made, whÍch can be stated under

the following two categories:

.{. For. descr:iptlve analysl s :

1. Glven consumption functlon,
2. Rrre competition and free entny,

3. The industry(sector), ::athen than the firm
is the unit of pnoduetion,

4. Constant inþut-cutput coefflclents,
5. CIn1y one output 1n any industny(soctor), and

a differont output for each industry,
6. No errors of aggrogation exist,
7. 0n1y cunrent flows of inputs and ou-tputs are

important, i.e., that problems of capacity
and capital can be safèly ignored.

''.':
'..:_::,::ì_.ìr'.

tt:l ii
;a;ii
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B. For prcjecilons:

8. A fixeC rnix of productso

9. A fixed mix cf inputs, and,

LO. A flxed mix of final deliveries.

ifiuch has been written criticizing these nestrictlve

assumptions of the model. The most crtticized one is the

llnearity assumptlon on the rolationshlp between input

and output, which implles, (1) constant technology, (2)

constant return to scaIe, and (õ) no substltution possl-

bl11ty ln terms of bcth inputs and cutputs. Nevertheloss,

Cameron concludes, after studyfng production processos for

1?8 Australian industry subclasses, that the assumption

of fixed production eoefficients may be-a r¡êa"sonable

apprcximation of tho true relationshlp. tt *o-rrpro'portional

lnputs, changes in product-mix, input su.bstÍtutions, and

technologÍcal changes all dc occur beyond any question.

'The real1y irnportant questionr thereforer is an empf ical

one: are the errors lnvolved in uslng this simplifying

assumptlon satlsfactorÈIy small? Chenery and clarklõ in a

broad revlew of the acecmpllshments in thls area infer that

L2*-8. 
Cameron, rrThe production function in Leontief

nodels, tf Roview of Ecoqomic Stqdleq, vol-, 20 (195õ)' 62-69.
15H. B. Chenery and P. G. Clark, Interlndustr

Eeonornlcs, John T[riley & Sons, Inc . , N. T., ]959.

i:li::ì::'::'.: -a:

t:' :'

: i/'- -

'tt::
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because of the proper4les of lnput-output matrlces, errors
ln.the eoefflclents do not lead to cumulatlve eryors in the
solutlons, þut oa Èhe contrary tend to conpensate for each

otheri the most lnportant eoeffLclents should be lnvestigated.

and aðdltlonal attentlon devoted, to quantlfyÌng thenr rrhlle
assumlng small eruors ln the great bulk of the coefflclente
wlll not eause dlfflcultles. However, due to contlnuing tech-
nological changes, lt ls ad,vlsabre to make eomplete or partlal
revlslons of input-output tables everlr -four or flve years.

Although the assumptlons thus made 11nlt the usefulness

of the model greatly, Leontlef ts lnpet-output analysls ha.s

been lndeed. the sole appllcable tool avallable for hand.ling

problems that require a plcture of the productlon functioa of
th.e entlre econo¡ny, atrrd ite;:Èesults can se¡lrre as flrst approx-
lmatlons fron whlch to staï't maklng eorrectlons where special
lnforoatlon perruits or e:rperlence ôemands.

The nerlt of Leontlefts lnput-output nodel conelsts ln
lts capaclty to quantlfy the structural lnterd.ependence of an

eeonony. trstrt¡cturaltr, accordlng to the oxford Dlctioß.&tyt
d"enotes sonethlng rrpertalnlng to the arrangement and nutual
relat,lon of the parts of any complex un1ty. rt rhe parte of a

natlonar eeonouy, for exampLe, are lndlvldual househol€Ls,

buelness f1lms, lnáustrlal plants¡ of, processeg wlthln Brants,
or group of such unlts, or varlous levels of governments.

These dlfferent sectors of the econony corssune each otherer

i;-,.-'.r:::
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products. For thls reason, the level of actlvlty in the
dlfferent sectors must be mutually' eonsistent to ensure the
smooth operatlon of the econorny towards 1ts goals -- whether
these goals. are postulated by a ceRtral prannlng orgen or are

the outcome of the lnteractlon of market forces. rn this
sellse the eeonony is strtrcturally interdependent. rnsofar
as the rrplannlngn or 'controltr has increaslngly beeone

inportant ln modern eåononle actlvltles, neasurement of thle
sets of relationshlps 1s hlshly useful and deslrable.
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TTTE }IODEI. FOR TTTE LTVESTOCK TNÐUSTRY

rN 
'ANAÐA ,ri.,':,'.:j' : ::::.:

Tn the provious chapter, the basic input-output model

has been discussed. The possibÍlit1es for mone complex

formulatlons to increase the realism of the system are very ,,,,,:,i:

wide, but most of them can be treatod as generallzations of Í*;;l

,i: r:,',,this simple modol. The factors which dictate the number ,.r,:ì,,;

and nature of the vaniables, and hence, the klnd of model

to be omployed are: (1) the problem, or subject-matter, 
,

(2) tho objective of the study, and (õ) the avallabllity 
i

of data-
i

i,
$.s mentioned 1n Çhapter I, the subject-matten of 

t,

this study 1s the livestock industry in Canada. All variables 
i

and aggregatj-on lnvolved wf1l, therofore, be either dinectly 
i:.

or indlrectly rolatod to this industry. A more anbitious ,

i,r,-rt.:.;:.

model- which includes reglonal sectors had boen attempted in il¡ir¡¡''': :. .:

the early stage of this study. Unfontunately, duo tc lack 
",11,,

of rnost rogional data and limlted e-mount of time avallable, i.'"ï;:

only the model at the natlcnal l-evel cculd be approached in
,.'.the present study. The followlng are definitions and 

r,r¡:',.*

classificaticns cf varlous sectors as well as the theoretieal iirjri..

background of special rncdels rryhich wll-1 concern us.
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Ð.eflnltlons atrcl Çlasslfleations o{ the Econonlc godel

As lnput-output analysis ls ained at a study of lnter-
relatlonshlps between varloug parts of an eeono&y, establlsh-
ment or d.efinltlons and classlflcatlong of these varlous

lnterrelated par'bs ealled sectors is aot only a prerequislte
fo¡' eollectlng data, but also a necessary referenee ln lnter-
pretlng results obtalned ln later part of the work. The

speclal nod.er þuirt for the puryoses on hand has three maJor

seetors: (r) lnÈerrned.late sectors , (z) the unallocated seetor,
and (3) flnal demand sectors. sectors lneluded ln the flrst
Sroup are end.ogenous ln t,he sense that each sector ls a pro-
ilucing unlt ae well as a consuulng unlt. They are funetlon-
aIly lnterd.epend,ent. Sectors Ln tbe _atter two groups are

exogenous to the systeu 1n that- thelr levels of actlvitles
are dependent on forces outslde of the nod.el. Brleû defln-
ltlone of the connod.lty or Ladustry lneluded la eaeh seetor
are glven below¡

fnteroedlate eectors.

t4t 1 0att1e and. Calves -- thls and the lmneillaÈe
followlng seetor "Ilogs*' are of prlnary lnter-
est 1a the study. They are the only sectors
d.eslgnated as llvestoek produetlon.

2 Hogs.

7 Feed Gralns -- the sector conprlses of corn,oats, barley ¿nd mlxed gralns. Thls and the
_re3t of sectors Ln the group are consldered.
as lnput, sectors to llvestoek-produetlon.

Mt

r4t
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Fooð Gralne -- the sector lnel-udes wheat,yye¡ and buckwheat. It 1s lnterestlng to
speelfy thls sector from the polnt of vlewthat llvestock compete wlth people 1n con-
sunlng these crops,

Forage Crops -: fsqld,er corÃ, tame My, and
pasÈure are- the ltens ln thls sector-.

Meat Proeesslng -- the coaponenËs of thls
seetsr are the produets of Slaughtertng and
Meat Proceesors as classlfled ln ÐBS pub1l-
cations r Cat. I{o . 32-Z2Lr whlch ineludles
prod,uct,s of slaughterlng and neat packlngplants, saueage and sausage caslngs nanufae-
turers and, anlual o1ls an_d fe,ts pJ-ants.

Prepared. Feeôs -- products of Feeö Manu-facturers, DBS, Cat. No. 32-2l.4, are lncIud.edln thls geetor.

Maehlnery and. Related Sen¡lces -- wlÈh respeot
to. agrleulture, tractors, farm machiner¡2,
motor vehlcles, gasollne, oi1, grease and re-late{ services are Èhe eonponents of thls
gect'ot".

T4L 7

The gnalloeated, sector, Thls sector was designed as a
bal-ancing eector whleh exhausts the output õf eaeh
afonenentloned geetor. lhe notatLon ror trle seet,orls UL 9.

FiÊal Êenagd qectors. Components of thls group areforelgn trade (éxþorts and laports), lnventorles,
goverrrment, and household consumptlon.

ML 10 Forelgn Traðe -- e:çorts incluile sales of
goods and senrlces from Canada-sectors for
use abroad,. ft is assumed that a1l lnports
are substltutaþIe for gone d,omestle product,
and hence, they are treated as conpetlt,lve.
Imports are dlstrlbuted as if they are secon-
dary'products of fonelgn:tnd,de anã. channeleilto the lndustrles for lühich thelr produets
are prlmary. Although study on impaets onthe lnport sector is a ver¡r interestlng one,
unfortunately, lack of detäiled funport-d.ata'
by uses prevents lts presenee. Exports and.
lmpo¡t,s are dlstlngulshed by subserlpts tat
and lbl.

l:l i :'.._!1

r.t' ::j ì
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Mt 11 Inventory lnventory accounts are estaþ-
tf.åhed to faellltate reconclllatlon of
curuent prod,uetlon wlth ourrent co-nsumptlon.
Flgtrres on lnveh,tory changee of eaeb gector
are entered ln thls column. It uay be posl-
tlve or negatlve. In case of negatlve

. flgures, Èhey are exelud,ed Ln eal-culatlng
d.ornestic gross output of eaeh seetor.

ML 12 Government -- la thls open lnput-output
&odel the goverrrnent sector 1s of mlnor slgnl-
flcanee ln the sense that, t,here ls UttLe
transactlon assoclated wlth lt.

Mt 15 t{ouseholit Consumptlon -- thlq sector lnclud.esall purehases by the household sector. Farru
lncone ln klnd ls also lnclud.ed.. The only
fLow from thls seetor to oËher seetors coñ-
sidered ln thls study ls wages and salarles
d.eslgnated, as ttlabortr, and. d,enoted. as sector
MLlf-;.

IJ

T heoret lcal Backsrror¡nd.

The theoretlcal or nathenatlcal foruulatlon of the
prevlous eeonomlc model has been derlved. fron the þaste input-
otrfpuÈ nod.el presented 1n chapter rr, along wlth sone exÈen-

slons and appllcatLons, as foJ.lows¡

If we clenote gross d,onestlc output of each prod.uclng

; :r:

sector as Xr; the output of l prod.ucing sector purehased by J

produclng sector as xiJ; and the output of
purchased þy enogenous geetors ** *ft the

actlon systen of equatlons are oþtalned:

Xt = *tt + *fe + ..t + *Lg*
XZ = *A1 + *ZZ*... + *ZZ*

aa a a a oa a a a a a a a a a ao o a a a a a a a a a a a a aa a ¡ a a a

a a l a a a a t a a a a a a a a a a a a a a a a a e aar a a a oa a a aa

a aaaa.a aa a a a aaa a aa a a aala a a a a a a ¡'¡ o o oe o a

9*r+
o

'c"z 
+

1 produclng sector

followlng trans-

... * *13
t7... +*2

¡;'- i.,::ì'
!:':j i-:;

+ xBB **3 + ...* *å5

( rrr-+)

Xg = *g1 + *gA * ...
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ofr conelself wrltten as,

(rrr-e) xt = Ç x1.i *l"T ,
J -u þ ¿

Tflth the baste assumpt,lon of llnearlty regardl-ng tbe

relatlonshlps between lnputg and output of each produclng

seetor, we have these fixeð teehnlcal coefflelents:14

(rrr-=) rrJ = + , or xlJ = "rJ xJ

- 14rr xlJ
relatlonshlp
assumed, ze?o

where 1, J = 1e?r...e8

k = 9r1O 2... ,!J

adopfed as the fype of
output, clJ 1g further

Substltr.ttlng (fff-¡) lnto (fff-a)r wê obtaln,

xl =ã"rJxJ + L *TroF
j -d ' F ¿

(rrr-4) I. "5.F. -r. = xt -ï "tJ xJ

Aggregatlng purehases of all exogenous sectors lnÈo

one s1ngle sector, (ffl-4) ca¡a be rewrltten as,

Fl = Xi - { "rJ XJ r or ln matrlx notatlon,
J -¿ ')(rrr-5) r = (r-e)x

SolvJ-ng (fff-¡) for the requlred outputs of each

sector ln terus of F1 glves (fff-6¡,
(r¡r-o) x =(r-¿)-1 r

where A represents teehnlcal coefflclent natrlx; anil,

(f - A)-1, lnterdependence coefflelent matrix.

= âlJ xJ + clJ is
between Lnput and
for slnpllelty.

.:i:r:r
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Before leavlng thls ehapter, lt see¡ns a]¡propriate to
d.lscussrlhere sone extenslons and appllcations of the nodel
to þe enployed. in the preeent stud.y. The flexiblrlty of
the lnput-otrtput model lles not onry in ad.aptlng the nod.el

ltself to speclflc obJectlves of the strrdy and to ühe avall-
ablllty of data as brlefly nentloned. above, but also ln lts
use ln conJunctlon wlth other quantitatlve ar¡alysls. Thls
ls partleularly evld.ent when nore reallstlc results necessarîr

for poltey-naklng are required.

Ðlrect vs. lnd.Lrect lnBut req,ulrements. The d,lreet
and lnd.lrect effeets of output changes ean be derlved, by

dlvldlng eaeh column entry ln the lnterdependenee eoeffleient
matrlx by that colunnrg dlagonal element. rf atJ ls used to
denote elemeat ln the matrlx, it is d.lvlded by lts correspoad.-

1ng AlJ, for 1 = J. The quotlents exeept all 1ts on the
d'lagona1 can then þe compared wÍth techualcal eoefflclents and

the magnltude of the lndlreet lnput requlrements of olre eeeËor

per doll-ar of lta output obtalned.

structurar analysls. From the standpolnt of the lnter-
lndustrnr nethod,, stn¡etqral anarysls eonslsts 1oglcal1y ln
varlous îrays of stud,ylng the interdepend,enee coefflclent
matrlx: (1) rf one wishes to study the ultinate inpact of
d,enar¡d for a connod.lty (product of a prod.ucing sector) , one

r-:..- _-,:

! ::,,.1 i rr+i_=: ï.:-:
l :.:_ì il -:: :-'l+il. :i! i'.'.''''' :' :
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only has to read, down the approprlate col-umn. îhe total of

each column ls sonetlmeg c'alled the output multlpller, slnce

1t can be used to derlve requlred. output changes d.ue to

changes in flnal denand,. In algebrale tercns, thls ean þe

expressed ag¡
88(rrr-f) ã^xr = (ã Ar¡) a FJi-r.

where 41, ls the output uu1.t,tpl1.er. (e) If one 1s lnterested

ln a composlte stn¡ctura! analysf.s, lnvolvlng a partlcuLar

cluster of flnal demand.s, one ea,n do thls by nuJ.tlplylng the

columns by approprlate welghts. The total effects oa output

requlrement of oaeh sector can then be summed up. (il Another

aspect of structural analysls ls the examlnatlon of struetqr-
al changes over tlme. Thls type of analysls can be conducted,

on both flow tables a¡rd Êecl¡nlcaL coefflclent tables or

cllfferent tlne perlods conceraed. Relatlve changes ln the

flows or lnput eoeffielents over tlne refleet both changes ln
technlques and changes ln the comblnatlon of factors usecl ln
prod,uclng the output of a partleular sector" One requlrenent

ls that constant dollar be ueed for all tables.

Backward Bro.ìeetlon. There are two eases ln whlch

baokward proJectlon can be applled. One ls ln testlng the

valldlty sf the origlnal Leontlef aesumpt,lon of eonstant

lnput ratlosr of, coefficlents for lnput-output analyst*.15

h; l¡i!:r::r}ì;ì

l5leont1ef, 
9p. clt. Part IV-A.
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The oÈher ls ln obsenrlag aggregate technlcal change over

t1me.16 The flrst ease ôoes not concerm. us here. For the

latter, the pro-ced.ure 1s to proJeet output of a certaln past

perlod by uslng the flnal bl1r of gooös of that perlod along

wlth the lnterdependence eoefflclenÈ matrlx of a later perto¿17

If the proJected. output i.s the sq,rne as aetual output¡ ïro tech-
nloal ehange has taken plaee; a Large dlfference d,enotee great

technlcal change.

Fo¡¡¡raro pro.leetlsn. The loglc of thls applleatlon ls
much the sarae as the backward proJectlon Just d.f.scussed, except,

that hre are now lnterested in proJecÈlng the output of a

certaln fr¡ture perlod on the final blll of good,s of that
future perloö. rnfo¡matlon on the flnal b111 of goods now has

to be obtalneÕ elther from the proJectlon made by other

studlee, or by or¡ers -own study. Two lndepend.ent proJectlons

are lnvolved. The scope of the lnput-output proJectlon may

lnelude the entire flnal b111 of 6ood,s or oaly 1¡art of lt.
Thls ty?e of appllcatlon 1s nostly pollcy-orlentecl. There

are a number of lnstances of ovèralr econonlc proJectlons ln

16G. A. Peterson and E. Q. Iieadyr Applleatlon o{ ïnpr¡t-
gut-put Analygls to a Slnplq l¡o¿g! eEEÞasffiffiatEãil-zui7ã7Æ.
. 17trr. systen of equatlons to be applted is (rr-+) or(rlt-6). u ' \--
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the publlshed lnt'erlndustry llterature, such.as the stud.y

by Cornfleld, Evane, and. Hoff enberg (tg+f fgi by Berman

$gslfg; by chenêry, crark, and oao-plnna (tg5:fo. carter
and, Heaôy made a partlal proJection on their l;954 lnput-output
struetures for Lg6O and L9T5?l

Total iÐnd dlrect labor requlrenents. rn an opea lnput-
oufput frameworkr labor a1on6 with lnports, caplËal and land.

are treated as prinary resources which do not enter the
lnterclependent system. Nevertheless, laput requirements of
Èhese prlnary resourees for a certain b111 of good.s ean also
be derlved as follows, provlded that we know the functLonal
relatLonshlps þetween outputs and these lnputs:

Labor requirenents, fo¡' exa"np1e. Assumlng the func-
tlonal relatlonshlp, xol = aorx, + cr and ignorlng c for the
moment, totar labor requlrements of a sector can be dorlved
from the proJected. output of that sector, i.e. ¡

18J. Corrnfleld, W. Ð. Evans, and M. Hoffenberg, üFr¡ll
Frynloynent Pattel?s., 1950, "Mont,hly Laþor Revlew, LXÍV, No. Z,t63-r9o (ïèb., L94T), aad ¡x;iffi 3reo@fir"r"n','3.gii)-.'

198. B. Beruan, ,rThe Lg55 and...L9T:- ïnterindustry Flnal811]s and Generated Activlty Leverslr rnterlndustry r[enNo. 16, U. S. Bureau of Mlnês, !g\t.:
2oH. B. Ghenery, p. G. Glark,

Structux'e and Growth of the ltallan=--_äecurj.fy Agency, Rone, 1903.

and V. Cao-Finna, The
Eeonomy, U. 5. M¡¡tua1.

ttr**er 
a¡rd Heady, g!. elt. , D2z-25.
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( rrr-s )

( rrr-g )

xl = 
ii, 

ntrty

xo1 = aolXl = Af JFJ ' and,
1rì

aol ã
J'ldlreet labor requlrements are, aofAt¡f¡, whene I = J.

Total labor regulrements

eroployment 1n a sector lnduced

for output of that sector, but

tinat, sector lndueed. lnd"lrectly
puts of other sectors.

of a sector lnclude not only

dlrectly by the flnal demanit

al.so employnent requlred of
by th.e flaal- d.eroa¡rd. for out,-



C.EAPTER TV

EMPIRTOAT RESULTS FOR THE 1961 MODH.

Baeed. on the noc[e]. or theoreÈlcal background, set up 
,,,,,,,,.,:,:,
4 .". :

for the llvestock lnd.usÈry ln Canad,a in cha,pter rrr esgentlal
sets of tables whleh w111 serre ln later analysls have þeen

eonplLed! v12., the flow tables, th.e teehnlcal or lnput-output 
i.i.:,:,,:,,.,

coefflelent tables and the lnterdepencl,ence tables. slnee il¡'':"i
i :;. -: ,;: 

,:,there ls olose relatlonshLps between tables of the sane eet, l: .,

only the use and strlreture of those of Model r ar¡d fsr 196r

€,re descrlbed ln Èhls ehaBter. The d,evelopment of nod,ele and 
I

I

sources of d,ata wllL be .glven la the Append.lx. Ilnderstandlng 1 '

!of these tables w111 help greatly 1n following the exposltlon 
i

of further anaS-ysls. .

\.

Irhe flow tables. These are the tables whleh d.eserlbe 
i

the traneactlons betr¡een dlfferent sect,ons. The folrual
I

counterparts of the tables are the systens of equatloas 
r,:,,-,.,.j
l'r 1:ì:: Ì:(¡r - r) and (rr¡ r). rn qontrast to these systems of equa- 
iì'rin.r:
li :,r::,: :.:-:ltlons total output of each sector ls plaeed la the extrene i.:.,':,,

rtghtcà1u'n.ÏnTab1eÏÏIthef1rste1ghtro1rgshowthed1s.
trlbutlon of product of each sect,or na.ued, in the extrene reft

l':..-. !:rL;r'colunn t,o varlous secÈors named on the top of eaoh colunn. [i-i:i,¡..i{

For exa.mple, of $687rãíjrooo varue of total output of rcattler

seetor (m,r¡, $5o,04rrooo was Burchased as feeder cattle by

the sect'or itserf; #llsr98lrooo was dellvered. as sraughter
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af¡l!ûal to Meat processors (e[,6). #8516401000 worth was eold
aþroad (lnfO¡; lnventory change on fa¡us (W,ff ) was 1a the
auount or $3r ,902,ooo; arlat only #20 r22grooo worth nas

sLaughtered and eonsumed on fa¡rms (¡c,rj). on the other Lrand.,

#Lrzg4r0oO worth of cattle 'was lnported durlng the sa,E¡e perJ.od

(utto¡. as ln nost of lnBut-output analysle, produeerst
prlces 'were used la Èhls study. rn addltlon Ëo elght roh¡s

for lnte¡rneð'late seetsre tlabort roï{ (wrn) was added to the
table. slnce an open lnput-output mod.er was enployed. in thls
study household consumpt,lon was treated as one of the flnal
d.enand gectorg.

As pure competltlon ar¡d free enüry is assumed. for the
nodel, there nust be þalanee for each lnte¡med.late sector.
rn other word,sr gFosa.domestlc output nust be equal to groes

donestlc tnput for each lntermedrate sector. coLunn 9, and

row 96 are d,lfferent as apparent ln thelr captlons. one

refers to output, t,he otherto 1nput. They aeed not be of the
same nagnltude for each lnter¡nedlate geetor. Both vary wlth
the nunber and klnd of sectors conee¡neil. Hor^¡ever, the
coluun total oî 9a shoul.d be equal Ëo the rorq¡ total of

Readlng frcm the top of eoL.¡nrls 1 through g dor,nr

bott,om of the sane corumngr Ìrê have the cost structure
eaoh intersredlaÈe sector. The thogsr sector (¡n,e), for
exa^nple, bought feeder hogs throu8h publlc et,oekyards aÈ the
cost or $r,95L'ooot cost for feed gralns (y¿[.,jZ) was $rSg,Sggrooo

34

:l:t::i

t\

I 96.

fhe

for

ii..



75:.::
: r¡hlch constltu.ted the largest pqrt of eost lncurreci ln hog,

produetlon; the second largest lndlvlclual cost ltem was pre-
pared feed,s (Ifi,7) , #67rQ27roOO; eost for food. gralns (¡ry,+)

; fed to hoge was $Lo r?Lírooo; forage erops (wE) re¿ to hogs 
,f.r,.,,,,,,..;,,,;' - ' : ::.:

'r{ag ln the e^nount of $e rM| r0OO¡ ¡rhlle eost ineurued on

ln^-.. ^-,¡ ú^'l^+^.å"-^*-.1 ^^^ ,"-O\ ¡- L^- 
---¡.-^¡¡^--rnachlnery a¡¡0 related set3vlces (¡4La) ln hog produetlon

i arnounted to $ro ,L4grooo, Labsr (Iff,13.b) enployed ln hog pro- i:ji.;g;1:;;,
ii:tt;'.'''; I :l'ltt":,:, . ;jjìì;ì.:"r:']i':i:i:rÌ:'' ductlon was valued at #f6r9gOrOOO. For other cosÈ ltens suoh iì',; "r','
' 

''': 
:'tt:;¡¡::-¡-;=:,' as rent, taxes, eÈc. the a¡nount was $76 ,9¿+O,OOO. ,.,:,,:::'i;",.

Speclflc exa.mples of oorrespond,ence wlth the syeËen of 
I

,,

equat1ons(rrr-r)areasfol1ows.Interna11nputsi

i ($rrg¡r'oo0) equals xzei f.nputs fron rfeed gralns¡ sector i :

i

($f¡gr588rOOO) equals XSZ¡ eto. Slnllary, for rew entr{.es, 
i¿â

, output sf teattler seetor purehased lnternally ($SOrO4lrOOO) i ,

i
I equals to X11i purehases of tngat pnoceeslngr seetor from
il,,
i toatt].ef seetor (#ZIS,981,OOO) equals to X16¡ êtc. Tables of , :'¿v

I eLnlLar construetlon to Tablo III are Tables VII and NIII.
I One ls for the seconcl lnput-output uodel, the other for
ì'

¡;, Ulfferent tlne perlode.
:i

1i Technlcal coeffleients. Taþle IV shsws technleal or

, lnput-output eoefflclents for each lnteruedlate seetor. ,. , ,

:. .,: : : ::

I n*ogenoes eectore are exclud.ed here glace Èhey are not lnter- FüÏäfiff
nelated.¡¡1theachothernoraretheyreIatedtothe1nter-
nedlate seetors. Labor, as a prlnary lnput, however, ls shotrn

..1nre1at1ontotheoutputofeach1nter.med1ateseetor.:
:-':t 

'l '''*;;' 
:-tt;t1

':i i. .._:ìi;: '-': ::',1
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Readlng aeross the table, Eay, tfeed gralnsl gectorg, each

entry te11s ue t,he d,lrect requf.rement for the output of thls
sector of the sector na,med at the top of each coluæn. For

each d.ollar output of the rcattler seetor (m,f) 6 cents worth

of fedd gralne (}4L¡) was requlreô; for eaeh dollar worth of

hogs (l.O.e) , 4T cente wo¡th of feeô graln (m,¡) was requlred,,

ete. On the other hand, lf we read ðonn each colunn of the

tabler ne oþtaln the lnput strueture ln terns of a $l worth

output for each seetor naned at the t,op of the eorcespondlng

eolunn. In ord.er Ëo produce a $1 wortb of output of t eattle t

secton (tr{Lf¡ the followlng a.uount,s of ln¡luts were dlrectly
requlred t 7 eents worth of feeden eattle (¡ar,r) through publlc

stockyarils, 6 eentg r+orth of feed gralns (¡m¡); O.2 cents

worth of food gralns (Mt4) i 3L cents lror,th of forage cropg

(¡ff¡); 4 cents worth eaeh of prepared, feed,s (¡q,Z) and. maehln-

ery and related senrlcee (iW,e¡; and 5 cents ç¡orth of 1abor

(wrfr).
Brtrlee ln Tab.Le I\I were ealculaËed, dlrectly fron

Table ïrï by dlvlôlng flgures ln eaeh coluun wlth the total
d,omestlc output of the sector naned at the top of the corueg-

pondlag colt¡nr,r. Each eatry thus corcesponds a1, ln the sete

of equatlons (rrr - 3). slnllar taþleg are Tables 1rurrr ând.

XIV. The lmportanee of lab1e rV and slullar tableB lles noÈ

only ln that they indleate the 1evel of tecbnology, provlde

lnput compoeltlon for a $1 worth of output of eaeh lnter-

'.. 
.; ¡:¡;::

l: -.!'.4: -
. : .-.:. .':
: i. :1'
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uedlate eector, but algo 1a that nelevant lnterdepend,enee

coefflclents were derlved fr.ou them.

rnterd,epend.enee coefflclentg. Entrles 1n Table v are
tr'.

.ì elements of the lnverse natrlx of equatlon (rrr - 6) or b1¡

of the systen of equatlons (ff - 4). The unlque featr¡re of
' thls matrlx le Èhat Índlrect anð olreular relatlonshlps be-

i tween seetonsr &e well as the d.lneet relatlonskrlps, are

i,.: sumuarlzed. Each eoefflelent shows the dlreet and lndlreet
;.:l

?equlrements for produets of the ror,¡ sector per dollar of
èellvery to flnal denand of produets of the eoluun sector.

I fhus, a dollarts worth of flna1 demand for prod.uots of tke.ogel

I seetor (m,a) was assoclated with the followlag outputs of the
seefors ]-lsted on the extreme 1eft. O. j cents frou the

I tcattler secÈor (l¿f,f ); one dollar and O.8 cents from ltself
t, (one ilollar for flnal dema¡ld plue O.B centsr wo¡th of gener-
ated lnte¡nal flows); 54 cents from feed gralns (¡u,l) ; E

,. ,ents fnon food gralns (¡n+); about L eenË each fnon forage::i

il : erops and ueaÈ processln6 (tr4I,¡ and Mt6); L9 eents from pre-
¡' pared feed (Uf,Z) and 20 cents fron machlnery and. reLated.
' servlces (m,8¡. The assoeiaüùon of a dollarts flna1 d.emand.

for produets of a sector other than thogst can be examlne¿
l

Ì, ln the amaloglcal nanner.
L.l j :.1:_:;,;,;i:i. j ::,:: :.:

, : l1r':L : -:: i: :'i: . ,'
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) EOONOMIC IMPLICATTONS OF INPUT-OUTPUT MOÐÐ.fI
,

::,;1.: Although thls stuily has placed. üore enphasls on the
.'-:'

posslble development-of Livestock laöustry ln Canada by L975,

further consld.eratlon noulð reveal that colleetlon of facte

conee¡ralng the eltuatlon of th.e llvestock lndustry ln relatlon i
:i:-'

fo other lndustrles ls by no meå^trs far from neeessary. lhese

ty¡o aspeatÊ are complé.raentary to each other in facllltatlng
seLentlfle pollcy-maklng ln secondary agrleult'uînj.r the

decaôe to eoffie. One of the maJor applleatlons of^laput-output

model ls the analyels of the economle sLructure. .A.fter bavfuq

presented. the conpllatlon and. nechanical mea¡rlngs of the þaslc

lnput-output tables ln the prevlous chapter, thls ehapter ls
devoted, to the analysls of the economle lnpllcatlons of the

the
nodel,s especlally set up fornllvest,ock lndustry'ln Canada. It
ls to be noted that any analysls or lnte4pretatlon of speelflc
sectors must be vlewed, ln the perspectlve ln whlch these

secÈors Ïrere constructed, not as lndlvldual eontï.lbutlons but

as parf of a eospletg noileL.

Trar¡sactlqn,pattems. Table VI, showing the percentage

cllstrlbutlons of total supplles or what ls, someÈlmes, calted.

the dlstrlbqtlon coefftclentsr îrâs calculated fron Table III,
the transactlons tabIe. fotal supplles conslst of both

douestlc productlon and. lmports of eaeh commoillty concerned..

'.1-: i.ì ri

'l

!: : I I



40

: For exauple, total supply of neat produets anourrteð to

$1r2L2 r838rOOO ln 1961 whlle gross d.omestle productLon wag

' #Lr];}7r4Lg'OOO for the seme year. Thls table sho$¡s us the

,ì Seneral trangactlon patterns of the llvestock lndustry and

o\her related lndustrles.
\
\ In 1961 half of caötle pr.od,uctlon went to slaughterlng

ar¡d meat proeessors. slightly taore than 12 percent was ex-
ported.. Around f pencent was feeder eattle marketed through
pub1lc stockyards. cattle slaughtered and consumed on farms

took onLy 5 Bereent. rhe rest of the pereentages were feeder

eattle sold through markets other than pub1lc stockyarcls and

eattre slaughtered, ln snalL eetabllshments. They were not,

cor¡nted here because of laek of data. Imports of cattle Ln

the val,r¿e of $rre9+rooo were prlmarlry for breeding purposes.

Most productlon of ho6s r¡rere slaughtened ln thls
oountry. E¡cport of llve hogs assuued Llttle s16n1flcalree.

rt tooh only o.J percent of total productlon. Marketlng of
feeder hogs rirere even rnore soarce through publle stookyards

than feeder oattle. ra contraet to raarketlng of feeder

eattre, verlr few of feeder hogs were shlpped outslde of the
provlnce r.¡here they l,rere ralsed. A llttle higher percenÈage,

4.5 pereent of hogs lfere slaugbtered and eonsuned, on fanns.

No ll,ve hogs were lnported, ln 1961.

rhlr,ty-flve pereent of the feed gralns produced ln 1961

was fed to hoge, $ percent to eattle. About 12 percent of
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!AsLE VI

PENCENTAGE DT$TRTBUTTONS OF TOTAT ËT]PFLIffi
TWESTOCK INÐUSTTTT , CAT\TÁDA,

MOÐEL r, Lg6L

,41

r)i

r 7 .?7 48.81rr o.57 - ., 72.69rrr 8.85 74.77 6.94rv CI .22 2,L7 L5. 40v t4.72 0.52
vI 14.72vrr 9.27 20.87 o.ogvrrr o.84 0.31 3.64 4.30 3.39 o.3g

11.89
t+.zT
o.27
o.90
0.28
o.10 1.16

xrrrf* 38.97 Lg.zg zz.a6 6.62 lz.go

TABLE VI (contlnued)

XIIIa Gross
Sector ÏInal-located, ,E:q>ort,s ilnvei¡.tory" Sovem- $ousehóId DomestlcOutputg _ Ohanges __gen!_,_q,oasr¡nþtXo{ù, OutËut

T
IÏ
ITT
TV
v
vr
VIÏ

27.91
20.67
9.49

3L.19
54.23
o.26

64.50
L7 .7L

L2.44
o.34
9.01
*.

o.25
5.3L
o.6j

4.63
L.27

L9.O5
49.76

o]'r
o.11
o.42

2.9¿+
4.tß
::

ra.sg
4.29

100.00
100. oo
100.00
100. oo
10CI.oo
100. oo
100.oo
100.

-.-:-û,ú.xïIIË^

-a--_

s, Export of food gralns was supposed to cone entlrely frr¡myear-to-year carrlrover.
s$ xrrrb stands for ¡Labort sector, onry percentages of total

l*!ol-qrp19y"A ln agrlculture (eectors I - 5) a¡nount,lng to
$871600'OOO are calculated hene.

r:,+t :1ì iI;'L
:_ 

-. : : -'_. 
'¡
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these gnains v¡ont to the prepaned feeds industr.y. A.':sma11

portion of fcod grains production rias used in secondany

agrlculture ! 4 percent of lt nas shlpped to prepared feeds

industry; 2 percent was consumed by hogsi and only O.2

percent fed to cattl-e. Estimation of the percentage of forago

crops ccnsumed by cattle was 45 percont of the total supply.

As liiTlã ãs 0.5 pencent was estlmated to be consumed by

hogs. Anothen big consumer of fonage crops is dairy coïvs

whieh is not censiderod in thls study.

The meat prlocessing industry is one of the big agrlcul-
tunal processlng industries, whlch absorbs a large amount of
products from the agrlcultural sector but in return sells lit-
t1e of lts products to agr"lculture. Iúost of lts products are

flnal products dollvened to flnal- domand sectors. å.s much gs

B0 percent of the total supply of meat products ïuas consumed

by the hcusehold sector..in 1961. There were Íntra- sectoral

tr:a.nsactions amounting to 15 percent cf the total supply. 0n

the other hand, a greater" pe::centage of pnoducts of the rpro-

parod feoCs r secton vueï'e delivered to the agricultural sectors

than ivas the case for products from the meat processlng indus-

try. The prepared feed industr.y is somewhat of a dual-grurpose

industry slnco it botb proeesses grain and furnishes large

quantÍties of fornn¡1a feeds to agrf-cuItural seetors. The €s-

timate on dollvery cf prepared feeds to the rhcgs r secton ls
21 percent cf total supply. Nine porcent was dolivored to the

:, .r 
":.i::.1ì

l:r.-:.:rü¡
!: ,:.:.';:1¡

;:- .'.
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tcattlet seetor. 

.

Conpared to prlnary agrlcultúre, the degree of

ueehanlzatlon ls far less ln llvestoek produotlon. ït/e can

eee thls ln Eab1e VII. Whlle the expend,lture of prinary
agrlculture on maohlnery and related genrlces anounted to

#løgr973rOOO ln 1961, the sane erq>end.lture of Llvestoek pro-

ductloi¡ was $5? rt+45rooo, only one-tenth of that lncurred, 1n

prlmary agrlcuLËu¡re. A large quantlty of good.s ar,rit seryleee
produced by the tuaehlnerJ and related gernriees t eector rÍas

sord to the rhousehold. eonsunptlonr sector. rt account,ed for
64 peroent of the total prod,uetlon. percentsges dlstrLbuted
to eaeh agrleultural sectsr are as follows t 4.J pereent to
the tfood gralnsr seetori 7.6 pereent to the tfeed gralnst

seetor; 3.4 tr,ereeat to the tforage cropst gecton; only O.B

percent anð o.J poreent to the rcat,tlet seetor a.nd tttogst

eeetor, respectlvely. Gonsequentty, gecsRd.ary agrleulture ls
üore labor-eonsumlng then the prlnary agrleultr¡re. 0f the
toÈaI laþor enployed in agrlculture amountlng to $BT16oorooo,

38.9 percent was enpLeyeit by the tcattlet sector. Ilog pro-
ductlon used lesser amount of labor, 19.29 percent. rt ls
anazlng that only 6.6 percent of total labor empLoyed. in agrl-
eulfure was for proðuctloa of food. gralns.

Ðlrect d.epe4dence between gectorg. a questlon ln the
agrlcultural eeonomy ts thaü of the lnter-relatlon of crop and

llvestock productlon. trrthat are thre requlrenente placed oa
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TABIE VTI

TRANSACSTON TABLE, LIVESTOCK TNDUSTRT
. 0ANADA, I'IOÐEL If , 196L
(Thousand. dollars at prod.úcerst prlces)

Seetor Éeeondary Prlnary Meat process- Maehlnery TJnalloäated,
agrlculture agrlculture lng & Feed. & Relateâ outputs

Industr\r Ser:r¡l-ces

r 5].,gg2 583,747 235 ,OL4rr 423,3?5 9T ,959 76,611 +lái=e+rrr 9t,?85 : LgO ,559 tgg;â35rv 37 ,M5 _ 769_,973 L6JO73 1T .gtt sTg,llgg

ooü 4y7 ,685 z,65L,TP6 . o

rxu

372,868

5lrOOO

B8o,285

36,600 UA,gze 574,548 L5,L37 ,73O

g.O.t+ L rOX rgL5 
= 

I rß r5W 3,26a,9W - : 
=

IABLE VIf (contlnued)

VÏ^
Sector rxpo?ts

VIO VII
Inports fnventory

6hanges

vrïï
Gover'¡r-
ment

rxa
Household, Gross

6onsunptlon Ðouestle

I
II
rrr

86,809 -
42,28tÃ
66,253

-1,294
-t5,874
-85,755

36,227
328,t1t

2,836

35,420

966,L84

L rO27 ,9L5
L ,784,817
L r42g ,597

oo* 4 1442 ,ooz -6 ,teT ,5jP
at

LLz

7 ,393,OOO 24 ,5te,396

3,5?4,OOO 88g,OOO Lg,5SgrOOOrlL
t¡

ü. Only exports of Feed
$*, rUnallocated Inputsr

i G. D. I . stand.s f or t Gross

gralns and, forage crops
sector; tLabor-Inputã t

Donestlc fnputsr.

vrere eounted bere.
sector.
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prlnary agrleulture rvhen secondary productlon ls lnereaslng?
'!{hat amount of crop product from Brlnary agrleulture le neces-

sary for eaeh rrunlt lncrease" ln output of llvestock? More

speclficallyr ruhat a.mount of feed, gralns, for exaupler ¡c111

be, requlred for a unlt lncrease ln hog prod.uetlon? What anount

of forage erops wlll be needeð for a unlt lncrease ln eattle
produetlon?

be answerecl by exanlnlng Table IV ln the prevlous chapter and,

fable VIII ln thls chapter. ït Ls apparer¡t ln Table VIII that
there exlsts a close relatlon between prlnary and second.ar,y

agqleul.ture. For a dollar increase ln second,ary prod.ucÈlon

41 oents of lnputs fron prlnary agrlculture was requlred ln
Ig6L. Some of the other requlrements were 9 cents of produets

froa tmeats anð feed,st aggregate sector, and 4 cea¿s of outputs

from rmaehlnery and related, eetrlcegl sector.

TABLE VTII

ÏNFI]T-OUIPUT OOEFFTcTENTS, LTITESTOCK TNDUSTru
6AI{^ADA, MOÐEr, Ir , l96L

I Secondary
Agrleulture O.05O58O O.4OB13O

II Prlnary
Agirlculture 0.411829 O. O7O73B O.053589

III Meats and
Feeds ...... 0.088806 o.L33296

IY Maehlnery &
Rel.. Senrlces O.Afi4ZÙ A.267L64 O.OLl247 O.OtI585

;r: i;1i:ì_,: -r'.\:
i::l::;:;: :i;ìi:,::l:Ì:!:iijiiilì
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To eonslðer cattle ancl h.og productlon separatelyr for
each dollar wo¡{h of eattle produetlon laputs fnon the
tforage cropst gector anounted to'3]. cent,s. Ooets of feeder

X cattle fron ptrblle stock¡rarits was 7 cents, feed. gralns 6

ents, 4 cents each from prepared feeds a.nd machlnery

ser¡rlees, respectlvely. The eost struetqre of hog prod,uctlon

::i ïras qulte ðlfferent fro¡s that of eatËle Broduetlon except that
:.
|.,'i,, they both requlred a slnl]-ar anount of labsr lnput, 5 centg
::

t¡ for eaeh ðollar worth of output. Ae nentloned þefore, a great

'' f ney requlrecl 5O eenÈE wonÈh' of feed gralns for each d,ollar

, worth of ouÈput. fnput,s of hog produetlon fron rprepared.

feedsr gector were 18 cents per each doJ.lar of output.

I produets of ffood. gralnst geetor used for feed were rnostly

: -.i: :.: ; '. t.'

i:-:i:lti::i:;, t::i::t:

:j-'--i:-:.--1:;'-_ j

11,:!:._.:_ I' :;''_r-'

fed to hogs rather than to eattle, amount,Lng to 3 eents for
each Oollar worbh of output. Costg lncurred on'nachlnery and

related servlces was 1 cent less Èhan that for catùle produc-

Ëlon. AIso shown 1n th.ese tr¡o Tables are the dlrect requLre-

ì,i ments of productlon ln so-ca1led a6r1-buslnees for products

from agrlcultural sectors. fr¡ aggregate, each ðoltar tnerease

of proöuctlon ln the rmeats and feed,st gectors requlred 41

,., Gents worth of products frou seeonöary agrlcultì¡re, whl1e only
i--'' 5 cenÈs worth of products from prlnary agrlculture. fn

cletall, Èhese requLreuents nreret 30 cents worbh of producte

from the tcattler geetor and 22 cents worth of ¡lrod,ucts from

the 'hogr Eector for produetton of a dollar worth of output ln
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meat proeesslng lndustry; 18 cents worth anô 7 sents ¡rorth of
produets from food, and. feeü gralns sectors for produclng a

ðol-Lar worth of output ln the tprepared, feeds! seetor. Laþor

requlrenent ln the meat proeesslng lndustry was hlgher than

that in the prepared feed,e lndustry. ?he forner requlred. 11

cents per one dollar wort,Lr of output whlle for the latter,
only I cents wae requlred. The reason for thls nay l1e part1y

ln the tguaranteed wagest set up for workers employed by the

meat processlng lndust¡y.

Igter¿er¡enaence ¡et . Output requirements

-

for a seetor are not onl-y d,eter"mined by the flnal. d.emand for
that seetor, but also arise fron the flnal clemanit for outputs

of other sectors. ïlence there exlsts lnterdepenclency between

sectore. One measurement of thls relatlonshlp ls the tfratlos

of lndlrect to d,lrect requlrementtr., To obtaln these ratlos
the lnterdepend.ence coefflclents ln Tab1e V of the prrcceedlng

chapter were flrst adJusteð to refleet ehanges ln output

rather the,r¡ flnaI d,enand a^nd are presented ln Taþle IX. ff
coefflclents fron Table fV are subtraeted fron eorreÉpondlng

coefflelents (exeludlng those 1n the dlagonal) fn Table IX to
obtaln only the lndlreet requlrenents generated by changes la
outputs, a table of ratlos of lndirect to dlrect effects nay

be conputed. These ratlos are present,ed as fable X. Eaeh

entry ls the proportlon that ind,lreet requlremerrt s of thè

eolumn sector for produeÈs ràf the row seetor are of the

coruespondlng dlrect requlrements.
i: -t.t'-:,
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i For exaaple, a ehange ln output by the thogr geetor

would generate 16 pereent as much lndlrect output requlre-
Etents fron the rfeed. gralnsr geotor as lt would cllrect

i requlrenents. Slnce d1nect requlrements are 4T eeats per
: dollar of output, thls magnltude of the lndlreet to dlrect

ratlo ls a potent force.

?no other ratLos ln Table X are worth aotlng. lhey

are those between llvestock productlon a¡rd ruachlnerXr and, re-
lated serrricest sectors. The nagnltudes for then are ag lar6e

as 2.42 þetween the reattler eectsr and the tnachlneryr sector,
and 5.8o between the rhogst seetor ar¡d roaehineryr seetor.

Íhese results emphaslze the faet that the lnter-relatlonshlps
exlstlng between the seetors nay be vastly und,erstated. lf
obsenratlons are lln!.ted to only dlrect traneactLons between

them.

;::
(.:

Str.trctural analysls. Glolng back to Table V, one cs¡r

exarnlne the nultlpl-ler effects of a $t enange 1n flnal d,esanö

for output of a """to".2t u" far as the noôel ï ls concerned,

a $1 changq ln flnal ilemanö for output of the rcattret gector

wor¡ld, brlng forth a nultlpller effeet 1n the orrler of 1.69.

For the rhogsr gector, the nagnltude of multlpller effect
woulcl be 2.o1, much greater than that of the rcattre' sector.

22For the concept of the troutput nultlpl.lerrr please see
page 28 and Append,ix A.
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A $1 lncrease ln dellvery of output of neat procesølng seetor

would. har¡e a nrrltlpller effect of 2.32. Arrd a $1 lnerease ln
flnal d.enand. for ouÈput of prepared feeds woulil brlng about

t !.¿ß of multlpller effect.
A nore aggregate model was also used. for this purpose.

In Table XI laterd,epend,enee coefflclents ïrere computed. for
; the nodel whlch enables ue to see the lnter-relatlonstrlps

. between prlnarSr and second.ary agrlculture, a¡rd between agrl-
cultural ar¡d other sectors of the economyr ln terms of
changes ln the flnal b111 of goód"s and servlces.

TÁBLE XI

INîEFDEFENDB\TCE COEFFTCIMqTS, LIVEËTOCK TIIDUSTffi
GÁI{AÐA, MODEL IT, 196I

Sector I ,TT trTT W

I Secondary
Agrleulture 1.1O183O O.519105

II Frlnary
A8rlculture O.494818 L.O76L22 O.2gg66L

III Meats a"nd
Feedg ...... 0.112898 1.206985

IV Machlnery &*1.t"*t":" t. ttt

One clollart s worth of output of seeond,ary agrlcultu¡:e

dellvered to flnal ðemand sectors would requlre lnputs fxþm

prinary agrlculture to the extent of aþout gO cents. Inputs

fron the rmeats aRd, feed.st gector eoet, 11 cents, a¡rd fron the
rmachlnery and rolated serrrlcesr seetor, 18 eents. 4, dollar
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worth of products d.ellvered, fro¡a the rmeats and feed.er sector

to the flnal demand. sectorg were assoclated wlth 52 cents

worth of output fron second,ary a,grlcult'ure and wlth JO eents

of output fron prlmary agrleulture. These relaülonshlps

polnt out the eurrent sltuation wlth respect to the fannerrg

share of the consunerr s d,oIlar. It le evlilent that t'he

farmerrg share of the consumerrs dollar was relatlveLy less

ln crop productlon than ln llvestock prod,uctlon Ln L96L.

Furtb.er ar,ralysls of structural lnterd.epenilency betueen

seetors can be seen ln Table NII. It reveals that a 1O per-

cent change in final demand. for outputs of second,ary and prl-
nary agrlculture had qulte a snall effect on the tmeats and"

feedst lnd,ustrles and Inachlnery aad related. servleest sector.

Relatlve changes la output requlrements for these seetors were

O.3! percent and O.21 percent, respectlvely. Nevertheless, a

10 pereeat ehange ln flnal deuand for products of the rneat,s

and feedsr seetor clld have greater effects on agrlcult,ural

sectorg, 6.21 percent on second,ary agrtcutture arrd 2.67 percent

on prlnaqy agrlculture,
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TABLE XTT

STRUCTURAT TNTERÐtrE$TÐHICY BETWEN
FOUR AGGRæATE SEofOnS , tg6t

I change ln output resultlng from
F1na1
De¡rand

$ooo

ln flnal d for.-
Seconclarry s MachlneryAgrlculture Agrleulture and. & Related

I rO27 ,gL5

l,384 rgLT

1,429 ,5g7

3,264,087

397,47O

822,796

L 1237,5Og

2 ,8O2 1783

4"2?

1.41 
,

o.tL

o.21

6.23

2.67

10.41

o.4t

Ëernlces

g.69

6 -39

o.T7

tt:,

,:-!

rnterteql¡oral e-omp.arlson.s. productlon of lnput-output
coefficleRts at dtfferent polnts ln tiue can be ueed. to
predtct ehanges ln productlvlty eoefflelents and interd"êpen-=-:

d,ence of gectorg. To allow an analysls of thls nature, census

years,l96L, L951, and 1941 hrere selected to study the lnter-
depenöenee and. lnput-output coefflelents of the sectors eon-

cerned. ln þoth. Mod.el I and Model If. Data for L95L and 1941,

comparable to the 1961 d,ata glven 1n Table III were eolrected.
anô forsulated. lnto lnput'output flow taþles 1n terms of 1951

consta"rlt dsllars.
rhe orlglnal data for the tk¡ree years were adJusted to

tkre 1951 prlce level by use of the prlce lndexes for eaeh

geetor. The aöJusted. fLows for the Èhree years are glven in

:l: l :r'r :: : .r¡: i i
iil;r':L-i: i :i-.-.-,,
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Table XIII. From Èhe ad,Justed. input-output flow tables, the

teckurleal prod,uction or Lnput coefficlents, ln terns of 1951

dollarsr r¡rere calculated. as sholrn ln Tabïe XïV ln the saJne

aa¡¡ner ag for Table IV of Lg6L. Table X\f was then d,erlved

from Table XIV.

lhe florøs ln Table XIïI ar,rd. the lnput eoefflelents ln
Table XIV allow r¡s ts Íreasure ehangee 1n the sümetural pro-

duetlon relatlonshlps over tlme. WblLe beef produetlon bas

steádlly lncreased Ëhe hog producülon has remalned at rel-
atlvely the sane Level durlng the past Èr¡¡o deead.es. Thls le
becauee the prlce eJ.ast,lclty of d.euanð was blgher ar¡d lncome

etasttclty of denand, lower for pork than for beef. Due to
the ðrought experlenced ln Pralrle Provlnces ln Lg61 total
production of both food ar¡d feed gralns decreased to the

J-evel of L941. .å,round flve hundreô nllI1ons of ðollarg!
worbh of feed gralns was produced ln 196I ana $55O nll.llons
worth of food gralns for the såme year. Prsduction of other

sectorg assoclated wlth llvestock lndustry all- douþl-ed. .over

the years exeept the lforage cropst gector. '

Use of forage erops 1n eattle productlon has largely
been expand.ed slnce Lg4L. The rate of lnarease ln consunp-

tlon of ühese crops was much greater than that of cattle prq-

ductLon. Tfhlle #9Zr34l.rOOO worth of these crops was fed ià
194l-, $a58 r734,ooo was fed 1n 1961. slnllarly, prepared

feeds eonsumed by cattle have lncreased from #6,467 
'OOO 

to
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55

&3+,+A5'OOO ln the same period.. Durlng the years 1941 a,nd

L96L, food, gralns had been lncreaslng3.y substltuted for by

feeci gralns 1n beef productlon, As shot'¡n ln lab1e XIVr for

$1 worth of cattle output, 4 eents, 5 cente and 6 cents lr¡ere

requlred of feeil gralns ln 1941, L95t and L96f, respectlvely.

On the other hand, requlrements for food gralns decreased from

O.5 cents, O.2 cents to O.1 cents per $t worüh of cattle out-
puf . The same trenil happeneð ln pork productlon. The dlreet ,'

requlrement of feed gralns lncreased from 44 cents per $1

worth of output ln 1941 to 50 cents per $1 worth of output 1n

Lg6L, whereas the dl.reet requlnenent for food gralns per $t
wor{h outTlut dec}lned from 7 cents ln 1941 lo 3 eents ln 1961. 

;

Use of prepared feeds hag lncreased greatly sinee Lg4L, mogt 
,

ofthe1ncreagehasþeen1nhogproduct1onratherthe-n1n
cattle pnod.uctlon. In 1941 on1-y LO cents r,yorth of preBared

feecls was requlred. by $1 worth of hog producÈlon, whlle ZI 
i

cents was requlred. ln 1961. Requlrements of thls input la i

'i'i

i cattle productlon was 1 eent per $1 worth of output ln L94L

", atld 4 cenÈs per $1 "worth of output ln 1961.
' Expendlture per dollar output lncurueil on machlnerXr and

relateil servlees has generally lncreased ln alnost all agrl-
.q oultural gectors þecause of nechanlzatlon. feehnologlcal
t 

"hange 
oeeurrlng ln this reepeet dld have great lupact on labor

fflcleney ln these seotors. Productlon ln the fleld.s of hogs

and forage erops, for example, requlreÕ 6 eents and, Z cente

,::i,:,:i.

;:.:i'r.--il.:
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worth of labor per $1 wortkr of output Ln L94L whereas only

cents and 1 eent worth of laborh¡ere requlred for each $].

worth of output ln the rest of sectors al,so dec1'lned, slnce

1941 as lndlcated. la the last ror¡ of Table XIV,

The lnterilepend,enee between both second,ary and prfunary

agrlculture and the machlnery sector has been lncreaelng.

Output requlrements for rmachlnery and related sen¡ieest see-

tor generated, ¡y $1 worth of Cattle dellvered to flnal denand

sectors Lncreased fron 5 cents ln l94L to 1l cents ln 1961.

rn the ce,Ee of hog productlon, the requlrements lncreased fron
11 cenËs t'o LT eents. Mecha¡¡lzatloa ln hog prod.uctlon has

been k¡.eavler thar¡. that in eattle pr"oductlon over the years

desplte that d,lrect requlrenent of nackrlnery and related
set¡¡lces ln cattle prod,uctlon has þeen srlghtly. one clollarls
worth of feed, gralns dellvered to flnal denar¡d requlred 14

eents worth of meehanizatl.on tn 1941 anö. 24 cenÈs ln 1961.

For rfooð gralnsÌ seetor, a $1 worth of output delivered ts
flna]. d,enand was assoclated wlth 1,I eents.anð, ZT cents wsrth
of nachlnery and relaùed serylces ln 1941 and ln Lg6l.

Aggregat¿g technlcal ehanges. 0bservlng aggregate

teehnlcal change over tlne throrrgh inpr;rt-output analysls
requlnes a trbackward proJeetlonrr of the outputs. Thj,g pro-
cedure ls used for Table lcvr. rn constructlng thle table,
Model rr was adopted. Flrst of aIlr ån input-output tabre
for the throee years rdere conplred from Moûel ï in Table rrIr.

5'T
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Ærd then an lnterclepend.enee ooefflclents table for the three

years tìrere caleulateel from it. Wlth these coefflclents avall--

able 1t ls posslbre now to set up fabre xtlr by BroJectlng 1,941

and 1,951 ontpute on the basle of 1941 and 195I flnal b111 of
gooËls ar,rd sets oî L95L and 196I coefflclents.

ÎASLE XÎ¡I

PROJEUTIOS OF THE GROSS OUTPTJTS FOR L94L ATqD ].951
FROM ÏNTENDEPÐ{DB$CE COEFFTCTMTTS

FOR L951 Æ[D 1961
(ghousand ÐoLlars)

Éector AðJusted
Gross

Output

L94L Gross
Otrt,put

Jeeted,
L95L Grosg

Output

Seeond.ary
Agrlculture 846,415 959,L¿l¡O

Prlnary
Ágrleulture 1'1{48 '882 L,562,664

Meats and
Fee€ls .o... ]-r?34r595 Lr2OIrL43

I{achlnery &
Related,
Servlees .. Lr47B156¿+ Lr5o31236

gg5,37L

2rL01 ,Q47

L,L1A ,766

L rA57 ,756

2 rL42 rLO7

L,354,3L6

2,Og7 ,887 2,258,L72

Basecl on the eomparleons of orlglna1 actual outputs

wlth proJected outputs, one set for each year, 1,941 a¡ld

L95L, 1È 1s apparent fhat aggregate technlcal chan6es

ocourued, ln every sector over the perlod 1941 and 1951. The

proJected output of eaeh gector 1s greater than 1ts orlglnal

;-i:J?,i+;,



aetual output.
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For the perlod. Lg5L-Lg6Lr lt seeng that tech-

nlear ehanges oesurred ln all secüors except ln tprlnary agrl-
culture' geetor. The nagnltud,e of proJected 195r output for
the sector ls $e rL4zrLo3rooo whlch ls very cleee to orlglaa1

actual output , &zrlol ,o4rrooo.

The resülts of backward proJectlon for llveetoek pro-

duetlon ln canad.a ln partleular, have ehor,rr. that proJected

output for 1941 ls $959,14ò,ooo whlle aetual output of, the

same year was $846 r[L5rooo; and tb.at for l95Lr whlle actual

output was $gg¡ r371-r0o0 the proJected ouËput 1s

#trO57,356'000. Greater technologleal eh¡nges occurred be-

tween the perlod. 1941-Lg5]- Èhan þet¡reen the perlod j-951 -Lg6L.

:- i'-:::.ì.! ii-- :.1: ¡:t!11
i :r::,.rjj!;..: :i- :ri i 1.. i¡
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I "cTÌaPrER VI

:

.PHOJECTEÐ BEEF A}TÐ PONK REQT'IREA{flWTS rOR 1975
.-l:.

;i"i

Eeononlc lnpllcatlons of lnput-output models for the

lLvestoek lnduetry have been set forth 1r¡, gome ôetall Ln the

ii: 
pnevlous ehapter. The aceount 1s not lntend.ed to be

l'., exhaustlve. Tlswever, sone of the slgnlflca¡rt lnter-lnd,uetry

,,: relatLonshlps ua.derlylng the llvesüock lnôust, rry at L]ae

aatlonal level were dlscussed.

Knswledge would. be futlLe were lt not rrsed as a gulde

to aetlon. The second. part of thlg thesis ls thus an attenpt
to apply the lnforsatlon obtalned so far to a uore penetraÈlng

analysls on the poEelble developnent of the Ltvestock lndustrXr

and the meat processlng lndustry 1a Canada 1n g.eaeral r and 1n

the Pralrie Provlnces and Manitoba ln partleular. .ê.s lt ls
not posslble here to bulld an lnput-output nodel for the

ii; llvestock lndustry on a regloaaL and./or provinelal basle, a
:.

,; conblned. applteatlon sf, s1nple regresslon analysle ared input-

.' output enalyele wae nade to serye thls puï?ose.

fn the follow1ng anaLy,gtg beef e¡d ¡rorh produotlon ln

i 
the Pralrle Provlnces and ln Manltoba wtll- be taken up flrst.

:'r Trend,g of productlon wlLl then be traced, startlng wlt,h the

a.re to be lnao4goraËed into a proJectlon of beef and pork

'l
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requlrenents ln caaada, whloh wlll be nade by enploylng the
lnI¡ut-output nodel, to glve proJectlong for t,he pralrLe

Provlnces ar¡d, Manltoba, respectlvely. The problen of lnter-
reglonaL ÈransactLong of beef ancl pork ls exa¡aLned right
after the proJectlons have been mad.e. Lastly, the lnpaet sf
expanslon ln. beef and pork produetlon oa the neat pnoceeelng

lnduetrXr are deaLt wlth.

Tlme gerles analysls ln relatlve terns has shovnr the,t rlve-
stoek prod,uetloa hae been prlnarlry roeated. ln þoth the
central a¡rd Pralr{.e reglone of the eountly.Z3/.,, lnd.leateð ln
Tabre xrnï, about 95 percent of beef and pork has been

produced, 1n these two reglons slnce lg4o. Llvest,ock produc-
tlon Ln these two reglone was of a conpetltlve natt¿re. lIh.lle
one e:cpanded the other contraeted. Thls le apparent ln
FÍgure 2. slnce l95o there has beea a tendency for pr"od,uctlon

ln the Gentral reglon to deellne 1n slgnlfloanee as compareð

to prooucülon ln the pralr{.e reglon. rt ls latereetlng to
aote that the Pralrle provlnces ¡ ron6 kno¡r¡n as the *bread.-

baskettt of canada, have produoed lsore than half of al1 the
cattle produced ln Canada slnce I94O.

:iil
t.:;1

.., -.:-. .r,:.

zSÕanada 1s dlvlded into four
$g: r.Mar1t1n9sr Central (lneludlng
Pralrle, ar¡d Brltlsh Colr¡nbla. *

reglons 1n Èhls study:
Quebec a¡rd Ontarlo),
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o)
EABLE XVTI

LTVESTOCK MARKE"TI}TGË BY REGTO¡Is A$
PEFCENTAGE OF THE TOTAL MARKETINGS

OAISADA¡ L94O - a965

vestock
or Reclons*
CA TLE
I4ar{tlnes
Gentral
Pralrle
Dñ

MaråÈlnes
6entral
Pralrle
B.el.

HOe
Marltlnes
Central
Pralrte
B.C.

L.72 1.41
51.L3 48.86
45.70 47.9t
L.39 1.82

2.64 2.94
57 .87. 58.L4
39.æ V8.4OO.49 o.t+T

Êouree: Oa].cu].ated from Llvestock Market Revlewr Canada
Ðepartnent of ¿g@a.

.,
In the Central reglon, both cattle ancl ea1.f prod,rretlon

decLltled la the past few deeades. Its share of eattle
productlon 1n the perlod 19¿io-4-4 wae 41 pereent. rt d.eellned

to 34 percent ln 1965. CaIf produetlon decreased even more,

fron 62 pereent ln the perlod, 1940-44 t'o 49 percent Ln L965.

on Ëhe other hand, hog productlon ln thlg reglon inereaeed.

frou 40 percent to 58 pereenÈ of O-¿a¡aadars total ln the saJae

perlod. In sontrast to Ëhe Central reglon, cattle and ealf

A
ï$

o.87
40.81
55.L4

3.1,8

t.t6
6L-74
34.27
o.59

r.47
39.93
58.2O
a.42

L.O3
35.6,
60.51
2.86

3.57
58.50
17.31

CI.64

2.18
57.89
42.89
o.6t

L.67
39.58
55.78
2.92

3.62
6L.36
33.97
1.04

7.35
58,76
37.15
o.71

L.43
t5.oo
59,88

7.O4

2.78
57.57
38.5L
T,L3

2.15
52.99
44.27
o.59

L.39 1.48
15.o5 74.tT
60.96 6L.44
2.61 2.99

' 'Î)
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Brod.uotlon ln the Pralrle regton Lnereased, but hog pnodue-

, tlsn deereaseð. The share of cattle productlon la the
Pralrle regloa inereaseð fron 55 pereent 1n the Lg4CI-44

ii perlod to 61 pereeat ln 1965. Ca1f prod.uetlon la the sa.Ee

reglon lncreaseê fron j4 percent to 48 percent whereas th.e

pereenta8q of hog productLon d,eellned from 58 to JB ¡rereent.
The Pralrle percentage of cash ineoue frsm llvestock

.i pr"od.uettoa ln Canacla was hLghe:r tkran that of the Central
j reglon durlng tbe perLod L942-45. Slnce then, lt kras droppeô in,,t,,:r :-¡

beLow that of Centnal reglon. fhls sltuatloa îras caused by
hog produetlon ln the Pralrle reglon durlng the sane pe,rioô
(see Flgure 4). In Flgure J we ean see that the pattena of
eattle a.ncl ealve produetlon has þeen qulte dlfferent fron
tbat of hog productlon ln the Pralrle reglon. There has been

keen eonXletltlon ln eattle produetlon þetween Èhe pralrle and

Central reglone. For somp ïears cattLe p:roductlon 1n Central
reg'lon was greater than thaÈ 1n the Pralrle reglon, for other
years lt lagged behlnd the pnalrle reglon. rt seeqs that
cattle and ealf produetlon la Pralrle Provlncee wlll even-

Èua1Ly ctonlnate for the years to cone.

The trend llne fftted in tr'lgure 3 ror oattle and calf
productlon 1a the Pratrle reglon dtrrlng the perl sd LgSl-65
appears as folLows:

(vr - r) Ê" = 4o.zz + o.Tag1gt,

where îo stands for the pralrle percentage of cash lncome

&;,: : -'::
Ì:i:1i: r-

j.'.t,:i:.:ì-:
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frou cattle and ealf prod,uctlon ln öanað.a and t stanôs for
years (On 1, 2r....). lhe ar¡r¡ual rate of growth was CI.71

percent.

The annr¡al rate of growth of hog preductlon ln the .,..,.:,

'i. 
¡.li::Pnalrle reglon was mueh less than that of eattle and calf

produetlon sf the reglon as seen ln the forrowlng trend
:

equatlon. 
¡.::_:i::i:

¿a ',.,'.,,'i.i
LiÍ;.iì. (vr - 2) Ph = 75.54 + a.ofr7lt, 
,,=,,,,

where $6 stande for the Pralrle ghare of oash lncome from hog ..,..,,.

produetlon ln Canacla. fhe lncrease per annuu Ìt¡as as sma1l ae
l;,
t:O.O7 percent durlng the past I! years

t..Beef and porE r¡rod.uetlon lF, Ma¡altoba. Tflthln the , ,,
Pralrle reglou,r Albe¡ta has had the largest eh,a,re of ]-lvestook 

:

proðuetlon. [he next hae beeu saskaÈehesrar,r. Manltoþa has ,, 
' 

,

produeed the snatrleet ehare of beef and pork (eee Flgure 5). I ,

It¡tu[]-e ðhe share of llvestook proðuctloa ln Manltoba remalaed ,l 
'

qtllte eonstant ln Ëhe past the shares of Alþerta anð Saskatch- :::i,.r,:-:,r'l''!r: _i i'

¡ -.-^^r.-r- , . i-i;i'',leÌ{an fluetuaÈed greatly. BoÈh changed ln a elnllan paee. j¡iÌ¡
Of the lncrease of the Pralrle Bereenta8e of eattle ¡i-¡i

productlon ln canada, uoet ¡ras loeated, la ALberta. The Ehare

ln thls provlnce fu¡creased from p3 pereent ln the Berlod
f94O-44 to 72 percent ln ]1965. An lnoreage of almosÈ 1O Ber-
cent lras nade. Actually the pereentage shares of Ma¡rltoþa

and. saskatchewa¡ decreased, fron lp to ro a¡rd fron zo t,o Lg, 
:

respectlvely. The lncrease 14 the ghare of calf pnoductlon

was the hlghest ln saskatehewan. rt ¡ras 1o pereent in the ,,i"i:,i:
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perlod, L94O-44. By L965 Lþ lncreased to 18 percent. Tlrere

wag aleo an lncrease of the share of calf productlon ln
A1-be¡rüa. The change was fron 12 percent ln the perlod Lg4o-44

to 1-8 peroent 7n L965. The dlffereaee þetween Ëhe tr,¡o

provlnces was that the lnsrease ln the laÈter had been stead,y

whereas ln the forner unsteady. rhe ehare of ealf procluetloa

ln Mar¡ltoba renaLned qulte coast,å¡ot, around. 11 pereenü, durlag
the sanne perlod..

Alberta and Saskatehewan were also most reeponslþle for
the deerease in Èhe atlare of hog produetlon in the pralrie
region. rt appears that whlle hog produetlon reualned. at a

oonstant level the expanslon 1n llvestock pnoctuetloa ln
A1þerta was nade ln oatüle aað ealves: fhe percentage share

of hog prod.uetlon decreased fron 3P Ln the perlod 1940-44 to
23 Ln' L965. In SaskaËehewanr whlle there was on1-y exl¡anslon

of the share of ealf productlon, the share of hog productlon

d,eellned. froa 17 Bereent to ? pereent ln the paet tweaty-flve
yearg.

Durlag the l94Ots eattle and ealf produetlon Ln

$askateheÌüa.n was oo*p"åltlve wlth that in alþerüa. ïlowever,

although Èhe saiße rate of lnerease ln eal-f productlolr has

exlsÈed ln both provlncee, a sharp lncrease ln cattle produe-

tlon ln alberta has redueed saskatehervanr e conpetltlve
posi.Èlon. lhe share of eash lacome from cattle a.nd carveg

ln Manltoþa has decllned srnee 1940. Arthough there waE
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TASLE X\TTTI

TTVESTOCK TTARKENINGS BY PROVT¡ICES .fuS A
PEFTBITAGE OF' TIÍE ÍOTÁT MAM{ETTNGS

ITT CAT{AÐA, L?I+O . L965

Ltveet,ock or Perlods

$*- L949-44 L945--49 t:95o-54 L955-59 1960-64 L965
fr%/,f,%%

CATTT,E
P. E.I.
N.S.
N. B.
Que.
Ont.
MEn.
Sask.
A1ta.
8.0.

CAf.F
P. E. I.
N.S.
N. B.
Que.
Ont.
Man.
Sask.
AIta.
8.0.

I{OG
3.8. r.
N.S.
l¡[. B.
Que.
Ont.
Man.
Sask,
Alta.
B.C.

o.42
o. 15
Q,7o
5.67

75.L8
L2.29
20.O9
?2.76
3.L8

o.45
o.18
o.40
5.23

3A.4A
Lo.7L
23.4L
26.39
2.86

o -72
o.34
o.61
5'.97

73.6L
9.70

19.81
26.27
2.92

a.67
o.2g
a.47
4.95

30.TL
9.L6

20.41
30.3L
t.o4

0.61
o.47
o.35
4.43

fr.62
9.48

L8.94
32.54
2.61

o.56
o.¿+7
o .49
4. ¿ß

29.69
10. oo
19.41
3?.,O3
2.90

i :::::::r::::.:;i): j'lì

il_lì:'r'
Ì i::

l'' "' " ':-

8.72 Q.76 O.29 O.A O.N O.1Zo.35 O.33 O,47 O "56 O.51 0.462.3O 2.44 2.96 t. gg 1.O1 A.7g27.04 28.26 32.42 3L.69 29.94 26.66
34.70 10.24 28.94 25.97 22.L9 22.20L2.O5 11,19 9.57 9.24 g.zl 11.9410.18 L2.55 LO.3g L2.62 L6.94 19,1'L2.04 L3.59 14.01 L6.65 L9.55 1?.94o.5g 0.64 1.O4 L.l3 l.tg 1.92

0.86 L.42 L.75 !.23 1.21 L.tTo.15 O.28 CI.52 O.32 0. g1 1.110.46 o.88 1.og 0.60 a.62 0.l+6
T .49 L4.7L 19.81 lT .61 2O.L5 20 .94

32. M 39 .59 38.95 35.39 37 .72 37 .2Og-.52 6.82 6.22 6.97 7.46 9.17L6.54 10.11 7.44 LO. 12 T.69 T .L432.14 25.96 23.t+9 27.L8 23.8j 23.@ga.42 0.63 O. 71 O .59 O.4g O.47

Souroe: Calculated, from tlvestock X{arket Revlew.
Canada Ðepartnent of Agr.ieultur '
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süall lncreage ln recent years lt has not recovered to the

prevlotrs level. The trend. Llne fltted, to Flgure 6 hae shown

thaÈ there was tend.eacy for the share of cash lncome from

cattle and ealves 1n Ma¡rltoþa to deerease. .,

,l'(Vr , û"=7.g2-O.O2O14¿

where ûn stands for cash lneome fron cattle and ealves ln
Manltoba as a perceatage of th1t, of Canada. The annuail rate

of d.e.lrease w&s O.OA Bereent slnce 1951,

Charlges 1n the share of cash lncone from hogs ln
three Pralrle Provlnceg h'av.efollowed the same pattern slnce

19ll0 as shor¡¡n 1n Flgure T t although there w'as a greater

fLu.etuatlon ln Alberta. Íhe share of Saskatehewan has

cleellned to the level of Ma¡¡ltoba Ín reoent years. Contrary

to boüh Al-berÉa and Saskatchewanr Manltoba has shown a 
'sllght

lncreage ln the share of eash lnoome from hog proðuotlon slnee

1951. Ehe rate of lncreasê per anrrum was O.l2 Bercent as

lndleateð tra the foJ.lowlng trend equatlon:

(vr - 4) ûr. = 5.34 + O.LzL7zt,
^¡yhere M6 stand.e for eash lr¿come from hogs 1n Mar¡ltoba as a

pereentage of that of Canada as a whole.

Eeqnonlc ,ei.tuatlqq ln the +ext ten vears. The fore-
golng ls the past trends of beef and pork productlon ln the

Pralrie reglon ln general and, 1n Manltoba 1n partlcular.
under cerÈaln assunptlons, lt ear¡ aleo provlde a reasonaþle

baels for proJeetlon to the near future. Hence it '¡¡111 be

\i-a.:: ' a.
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of assletance to what ls to þe ôone ln the next sectlon -
proJeetloa of beef anit pork requlrenents Ln L975. Extra-
polatlon of regresslon trends was applled both to beef and

pork productlon la the Pralrle reglon and ln Manltoba, ar¡d,

to the neat proceselng lnctustry f.n Manltoba ln thls etndy.

A proJectlon of output of the meat proaeselng lnËtustry ls to
be enployed. ln analyzLng t,he lnpact of expanelon ln seat

coasuuptlon on the leveL of enpLoynent ln that lndustrXr.

The nethod of extraBolatlon ls brlefly descrlbed. as

follows: Ieast-squere regressLon equatlons (Vf - 1 to VI - 4)

nere employed. Slnce the year 1951 was öeRoted as t = Or

t - vqLue for the year L975 Ls 24. By slmply subetltuËlng

thls value lnto the equat,f-ons we obtaln the proJected. percent-

ages îor L975.

Thus, proJeeted eash lncome from cattle sncl beef

proituct'lon ln the Pralrle reglon as a peroentage of that of
Õanada le 57.25 I¡ercent (Eguatton VI - 1). The proJected

sha,re of hog produetlon ln the Pnalrie reglon 1g 36.28 pereent

(Equatlon Vï - 2). For Ma¡¡ltoba, the pnoJeeted^ eash frr"o*"
from cattLe and ealves as a percentage of tfiat of Ca¡rad.a ls
7.t14 percent (Equatton VI - il; that fron hogs 1s 8.2! pereent

(Equatlon Vf - 4). The trend. oquatlon fltteð to the ôata on

total productlon of the meat proeesslng lndustry ln Ma¡¡ltoba.

a,s a percentage of that of Canada as shovm ln Table XXII ls,
(vr-5) ù= LI.TT -o.zt43gt,

,\
where Mp staB.ds for Manltobars shane ln meat proeesslng.

,:,, :.;:; r': -
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?hereforer the proJected ghare of ueat processk¡g la Ma¡,ltoba

1o approxlnately I pereent La 1975.

To eomplete the lnformatlon necossary for proJectlon
of beef and. pork requlreuaentg by lg75, one more thlng ls ts
þe ðone. AB nentloned ln Chapter rrr, data on the flnal þ111

of good's has to be obtalneit elther frou the prsJectlon made by

other studlesr or by onets own. For the purpoee of thls study,
the conporxexxt ln the flnal btll of goods to be proJected is
eoasunptlon of recl neat 1a Oanacla by L}TD. Forbunately, there

.. DIL
bave been some etudles- nade ln thle respeet anö the flgures
contalned. thereln oan be adapted..

Ae showlr ln Table XIX coasunpt5.on of red, meaÈ ln Ganad.a

øy 1975 hae been predieted to lnereaee nore than twlce the
volune consuseô ln the pertod, f;gso-54. 0onsunptlon of beef
arrd. veal wotrld. lncrease frop 954 nilLion ponnd.s ln 1950-54 lo
2 rL98 ullllon pound.s Ln 1975. Bhe rncrease of pork consunp-

tlon would be fron 764 nllrlon Bounds to Lr5p5 nllIlon pounoe;

ancl that of lanb aad, mutton, frou 55 nllllon pounds to g6

nllllon potrnds ln the sarae tlme interrral. uej.ng j,96I as a
base year, there woul,d, be a 57.6 pereent Lnerease 1n consump-

tlon of beef arid veal by Lg75. The increage of pork eonsunp-

tlon would oe 67.6 pereent. f.he percentage ehange ln
oonsumptlon of laab a¡¡d nutton wourd by 3p.3a. lhe pereent-

¡: 
-i::'

t::.::

'a.)'

:::r:l

. . þ"ngrtneat of . AgIi-oultural Economles, Unlverelty ofMa¡rltoba, Development of the tlveitock rnduÁtry, g!g.,-Jrrly,
L962; M. M d Outlook for
C'ar¡adla¡r Agrleultutretr, in Resoureeg for Tonoruowr-¡oÍy, L96L.
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ageri along wlth the consumptlon of eaeh klnð of red meat ln
1961 meagured ln value terus were then eonblneû to obtaln a
we16hted, pereentage of lnerease 1n total red, neat eonsuuptlor¡.

'rt turned out to be approxlmately 6l pereent. The household,

eonqunptl0a of red meat ln 1g61 w¿,s valr¡ed at #g53r207rg2g.
Addlng a 6t percent iacrease to thls value, the proJected

household ctena¡¡d for red meat ln Ca¡racta by Lg75 apBears to be

ln the amount of $1,514r661rao}. fhe flnal b111 of, goods to
be enployed to proJeet or¿tpr¡t requ!.rements of beef and pork
by L975 ln the nexÈ sectloa containe thls value and the sutr

of varues whlch representg the eonsumptlon of reÉt meat by

ercogenoug sectors other tha,n householô ln TabLe rrr.

rÁ3LE XIX

CO$SUÞTPTION OF RED MEAr IIV CAI{AÐA
1950-61 AI{Ð PROJECSTON. ro L?TS(utttton pour¿È) -

Ferlod

Itens
Change frou

Ave. Ave.
Ì';;::.i:

Beef

Pork

Lanb

L,284 L,369 L,395 z,Lgg 57.56

845 983 910 L,525 67.59

45 57 65 86 32.30

Source: ÐepgrtSent of A6rleu1tr¡ral Eeonomlcs, Unlverelty of

elg. r July,
Manltoba. r pevelopment of the LlvestockJn ,g!g. r July r and anlunsitucts Statlstles, L965.

Veal 954

762

MuÈtsn ,t

1961 to

Llvestoek aü.d ¿nlua]-
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Pro.Íecte9 E;ef and 'oork requirements in Canada for
]1g75. ïnput-output models have boen used for projectlng

outpu-t in future time periods. Th.e cunrent model 1s used

for projectlon of output requirements of beef and por.k in
1975, basod on derived structures ln 1961. In crder to make

the results of the pnesent analysis comparable to thoso

obtained in the study condu.ctod in the Department of, Agri-
cultunal Sconomlcs, University of illanitoba not many years ago,

all compai?isons 1n this sectlon ïvere made on the basis' of
1960 conditions.

The results presented in Table XX indicate that cattle
productlon in Canada by 19?5 must lncrease by 53.4 pereent

over the 1960 level to meet projected final demand foi.

products of the meat processing industny. This lncludos

an absolute increase 1n the amor,-nt of $OZer 642r}ee at 1961

constant dcll-ars. Jf thÍs is realized total productlon cf
beef and veal ln the Pr-airie region would inerease f::orn

#zaor866rooo in 1960 to $s+orõogrooo in Lg75r âfi absoluto

lncrease ct $ZZ614431000. That ls to say t àtr B3.Z percent

incnease over the 1960 level would resuLt. among the three

p:rovinces in the kairie negion, 7.4 percent of $S4Orõ,O9rOOO,

or $OOr0641000 worth of beef and veal would be produced in
Manítoba(see last' section). Gompared to the 1960 levol of

beef production in Manitoba this would be an increase of

61.õ poreent.

l.':',
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i lo neet the seme proJected flna1 clenand for meaËs ln
I f975, hog producêlon 1n Canacla ls requlred to increase fron

#29T,76T,OOO ln 1960 to $5rOr418rOOO. Although thls laerease

:il 1n Broductlon ls saaLler ln absolate Èerns thari that ln
eattle productlon ($arg ráSl.rooo as conpared to #zza164z,000),
lt le greate¡' la relatlve te¡.ng (73.13 percenÈ as oonpared. to
53.4 percent). lhe regresslon treað h.as ladlcated that 36.3
pereent of the toüa} produotlon ln Canaôa would be loaateð ln
tbe Pralrle reglou, amountlng to $aoo ,5611000 ln 196r d,ollars.
Thts represents a 59.4 percent lncrease over Lg6A level of
prod.uctlon, an absolute lncreaee of $tO4r754.OOO. Hog produc-

tloa ln Maaltoþa would be &ore tha¡¡ doubled by then. The

pereentage lncrease over the productlon Ln L96a ls proJected

to be Lz6,T an abeolute lnerease of $z3rOgZroOO.

conslder'lng lnternal reqtdremenÈs ae well as lnter-
lndust'ry demand for neat prrcd,ucts, total output requlrement

of the meat processf.ng J.ndustry must lRcrease To.5 pereent

over the 1961 lever lf an er$)ä,'.-slon of 6r pereeat ln flnal
cle¡aand for thelr proÕucte is to be met by 1975. . rn the vlcin-
lty of 19 pereent lnsreage ra total productlon ls requlred by

latra and lnter-lndustry demand,s.
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T.A3ï,8 XX

PROJmTEÐ BEEF Ar{Ð pOffi AEqItTREß[E[rrS Ðq CANI|DA
' L96O L975, fhouaands of Dollars

0attle
L960
t975
.åþgo ', Ine.
õ1
lo
Ine.

6l,F,l.eg
947,TTL

3?.8,642

55.4e

?.66 1866
540,309
-271,443

83.20

&,96o
66,o64

25 rLO4

6L.28

Hogs.

1960
L975
Abgo.
Ine.
ö/
lo
Inc.

297 ,767
5L6,4t8

2t8,65L

73.4'

lø2 r2L3
206,567

to4,754

59.43

t8 1226
4:-,1tt

27,A87

t26.67

Meat
Processlng

L,L27 ,4l'.g
L rgaL,745

794,726

70.46

L96t
].975
Abso.
Ine.
ft
Ine.

ût

l, Not relevant to the problens ln hancl.

In vlew of the lnerease of beef and pork proch¡ctlon

proJeeted above, a çluectlon as to market ot¡tlets arlees.

1f111 the lncrease of beef ancl pork pnoductlon ln the Pralrle
neglon and ln Ma¡rltoba be entfrely absorbed 1ocaLlyr or w111

nogt of the neat prod,ucts be shlpped out of the reglon and

the provlnce? Wb¿t ¡rould þe the lnpaet of thls errpenslon tn
d.ema¡ld for neat proËtucts on the level- of enploynent ln the

,.:i-.--_.
i¡:.r'-.: .'.!:
,i:. .'1ij'j
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meat proeesslng lnclustry 1a Manltsba? Inportant questlons

sueb as these wl}l be angwered La the nex,t two seetlong,

Interreglonal transaetfons of beef a^nd pork. ft was

estlmated tbat l.t bllllon pounde of beef anð pork, or 4j
pereent of the total prrcd.uetlon fu¡ Gansda, wortld.:.:be moved

fros the Pralrle Provlneee to the d.eflclt areas ln Brltlsh
OsLunbLa and Easte¡re 0airaôa by LgT5, a¡¡d Èhat approxlnately

6o pereent of Èhe beef a.nd pork produeed, l,lr Manltoba would

be extrlorted to EasËern Canad,a and to sone degree t,o the

tl.S..{,. ¡ 1f Mar¡ltoba producers. sueceeü ln doubllng the ¡lroduc-
DR

tlor¡ over the next 10 years .ut

Examlnatlon of Table )Offi reveals that there has been

only a smal.l percentage of l1ve anlmaLs shlpped from the

Pralrle Provtnces to BnltLsh Colunbla. and Easte.rr¡ Canada slnee

1951. Shl.pments of cattle and. ealves fron the Pralrle
Provlnees to these deflelt areas remalned. relatlvely unehanged

ln the paet d.eead,e anð half , ¡rhlle t,hat of hegs decllned frou

!'o percent of Èotal shlpuents of Oanad,a as a whsle ln r95L to
2,j pereent ln 1965. Cattle and cal-ves shlpped fron the

P_ralrle reglon to Brltleh 0o1unb1a and. Eastem. Ca¡e,ða wer€

orely 2.6 peroent and r.6 pereent of total øhlpments .ln Oa,nada

La 1965. Oompared. to total shlpments ln the prairle regron

25o.p*rtment
I{enltoba, gp. qlt.

of Agrleultural Eeonomlcs, tlnlversLty of
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ltseIf, only 4.L percent of catüle, 5.6 percent of calves,

and 6.6 pereent of ho6s lrêre shlpped to the trto deflelt areas.

Anong the three Pralrle Provlaces, shl.pnenüs of cattLe

from Ma,nltoba and .&lberta üo Brltlsh Colunbla ancl Eastenx

Cenada dleellned. ln proportlon to thelr total shipments. Thie

was more so Ín the ease of Manltoba. fn 1951 , !4.5 percent of
total sb.lpnent of catt].e ln Ma¡rltoþa Ìûaer shlppeð to these two

ôeflclt areas, whereag the pereentage d.ropped. to 4.7 ln L965.

Shlpnent of eaLvee frsu Ma.nltoba has showtr a slnllar trencl,

uhlLe that fron Alberta lncreaseô sllghtly. Bsth cattle and,

ealf shlpmente from Saskatehewa.n

Eaeteno Oanacla had. lltt].e ehange

Brltish CoLunþla a¡¡d

proportlon to Lts total
to

1a

shlpneat durfng the paEÈ 1! yeare. !{anitoba shlpped a very

snall pereentage of lts hoge to the two def,lelt ereas 1n the
past. The shtpment Ln L965 was really negLigÍ.b1e, only O.A3

pereent. The shlpnent of hogs from Saskatchewan has þeen

slnlIar to that from Manltoba. Most of the shlpments of hogs

from the Pralrle reglon'to the two ðeflclt areas, eepeclally
to Brltlsh 0ìr1unb1a, $as orlglnated in Alberta. Shlpments

from Alþert'a have aleo ùecllned. relatlvely. rn 1951 lt $as

25'.3 pereent of lts total shlpnent; only LO.B percent, was

shJ.pped In Lg65o

On the basls of past trend,s Just examlned, lt ls un-

J-lkely that shlpnents of llve anlnals from the pralrle

Prsvlnces to Brltlsh Colursbla and, Eastern Ca¡lada wlL1 lRereaEe
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PRATRTE PErcEITÍAGE OF LTVESTOCK SHTPMMTTS
,TO BruTIÊH OOLUMBIA A}TD E^å,STENN OANAÐA

L951 - 1965û
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Prplrle Pralrle ManLtoba
as of as of as of-

Canada Ptsalrle &IånlÈoþa
lotal Total Total
Shlpnent Shlpnent $hipnent

Fagkatchewan A1þèrta
ae of as of

Sàskatchelran - A}-þerta
ToÈaL
Shlpnent

Íota].
Shrlpuent

C.ATT.L,E

L95t
L952
L953
L954
L955
L956
L957
1958
L959
1960
L96L
L962
L963
L964
L965

þ

3.82
4.23
5.O2
4.37
4.La
4.62
3|57
2.44
2.79
2.50
2.L8
r.52
r.87
2.17
2,56

,þ

6.77
7.49
8.38
7.30
7.O7
7,69
5;68
4. oL
3.87
4.oo
3.36
2.55
3.L7
3.87
4. Lo

ï6

L¿+.7L
L4.t3
L5.52
LL.67
14.01
L4,31
g.g6
2.O5
4.54
3.90
4.59
4.05
3.97
6.94
4.66

r,

5.78
5.69
T.A4
7.32
7.O3
7.87
5.79
4.86
4.82
4.65
4.67
5'.2L
6.¿ß
7.L3
6.og

-þ

4.11
5.TL
6.33
5.60
¿+.59
5.40
¿+.49
4.L7
3.A4
1.67
2.06
0.69 !
1.L6
I.17
2.93

CALVES

1951 I.64 4.8T Io.S4 4.75L952 2.7,8 6.77 l:2.T6 T.g8t953 2.8L B.Og 14.09 g.3g
L954 2.56 7.23 to.g5 7.49L955 1.76 5.32 g.3t 6 .27L956 2.25 6 .5O 10.56 T .96rg57 o.8o 2.Og 3.92 2.941958 o .37 o .77 o . 89 L. 4TL959 L.63 3.gO 5.Tg 6 .16

o. gg
0.68
2.69
4.27
1.86
2.70
4..52
o.19
o.84196-o l.3L 3.34 4.gO 4.gg 1. 15LgqL L.57 3.29 6.47 3.15 1.1-gLg62 O.,gg 1.gg 3.60 7.AO o.t4L963 1.'19 2.95 5.62 4.O7 O.47

\9^6-4 2.7-5 6.50 9.55 g. 1g 2.7â.tg65 L.63 3.60 -5.1â 4 .t4 l.t6
':

s' See next page.
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TABTE leffi (contlnuecl)

Fralrle FraÍrie Marlltoþa Saskatcher,ran
-€-ãt æ -ããæ -ffi6anada Pralrle Manltoba Saskatc.hewa¡l .åIþerta

To ,a-l-: '

Shlpnènt
Total ToÈal TotaL Total
ShlBnent Shlpnent ShlBuent . Shlpnent

i..t-:..r'-.._
l;:1: : :
j.

irìr:jji.:- li:: l
l..r¡.. , .-.

la:.::,t. .:...'

TlOGÊ'

1951
L952
L953
L954
1'955
]t956
t957
r958
Lg5p
L960
L96t
L962
t96t
L964
l'965

fr

5.O4
4.27
6.4L
6.43
6.36
5.72
5.41
5.87
5.59
5.24
4.55
t.4g
2.65
2.CIg
2.52

6l
lo

L5.63
12.18
].4.76
L4.TL
Ll+.A2
L3.45
].,2.7O
L2.72
1,2,tL
L2.77
r0.61
8.68
8.oo
5.76
6.56

61
lo

1.1'
Q.59
L.20
1.28
a.64
o,50
0.96
1. L2
o.62
o.47
o -74
o.l+P
0.08

o.05

ré

O.LT
o. 07
o.63
o.94
o.¿+T'
a.28
o.30
o.42
o.35
o.99
o.56
o.%
o.21
o.15
o. 08

fr

2j.J4
24,79,,
2L.95
2jf.76'
2T.g;g'
Z1.:4:l 

'.
20.CIi6
2Q,.'481,:
fi,.!\8
L9;62
LI,2!5
T3.57
L2.10.
'9'.75,'
10.87

i''
I

l
l

l:--...: --:..

i..l : a

lr_. -.iì...:'i:-
:.:l-l:ì:1

l.t i: :: r t,: :.:

l-'.":
I

l

,:.1

-t
::']

'-:i
:i1
:::i

jj

:t,l
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:ìi
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TABT,E lffirrr
PROJECTEÐ TOTAL A}üD ÐTRECT LABOR RESUTRHEET{TS

TN MEAT PROCESSTNG TNDUSTFilT, L975

j.
1

j

ij-r_-1'_-:

fteme Canad.a Marrltoba

6ross Domestlc Product
(#'ooo¡

196r.
ler5

L,r27 ,4Lg
l,r92]- rT45

L3O,zLT
L53,740

l

; ..ri.: :. - l :

tt _ tl -i-

ì:.:...: . r:1. l
ì .' a :

Laþor Coefflclent (an6) o.106801_ o. LCI680L

Labor Inout
($'ooo)

L96L
1975

l''2o,4o9
2O5 r2t+4

L3,907
l.6,4zo

Absolute Inerease ($tOOO) 84,935 2,51.7

rt f:ncreaøe 70 .46 18.,O7

Average Wagee and
Ëalarles ($) 1961

L964
4,442
4,977

4,680
5,OOO

No. of Addltlonal
Employees Requlred
ln L9TD.

Average Wages
al¡d ÉalanLes
$4,ooo
Average Wages
and Salarles
$5,ooo

2L r2O9

t6 ,967

628

5a1

Direet Labor Requirement Ln LSTD ($'ooo) ao4rtzS

-'.:-



CHAPTER VIT

LTMTTATTONS OF THE FINDTNGS

It hag been often sald, "Half knowledge is ¡nore

ilangerous than no knowled,gett r or ln another expresslon,

"EheoretlcalJ-y lt nay be all rlght but not practlcallyt'.
Thls Ís so because people are apt t,o forgeÈ the ltmitatlon
or llmiÈatlons of thelr knowled.ge and,/or theory about certaln
thlngs. Even the nost exaet sclenees of today, such as the

pLtysical sclenees, caî be nlstaken elther beeause of human

eruor 'or because of the eoeplexlty of Nature. Nor ean we

nake sonethlng that holôs true for dogs a]-so necessarlly true
of eatg. Arl appropriate attltude toward tknowleðget anð,/or
Itheoryr, therefore, seems to þe that one kaows tbre J.inlta-
tlon or llnltatlons of lt and nakes the best use accordlngly.

ïn general, the mod.el-s applled. ln thls study d.o have

eerbala Iln1Èatlorrs. Iïenee the flndingg derlved therefrom

must be lnterpreted wlth eautlon. Thls ehapter ls set out to
deal wlth these llnltatlons and î;o examlne how they affect
the reilablllty of the results.

::.:..:::.-.

i'

I

I

Assumptlon of ]-lnearltv. fhls aesumptlon was saôe
l

both ln the regresslon mod,el and, ln the T,eontlef lnprat-output ffi
oode1used1nth1sstudy.Intheory,there1snoneed'forone
t,o nake-such an assunptlon. i'Ihlle the llnearlty assunptlon 

,

ln lnput-output analysls ls solely a practleal necesslty , ',''



i1

9t

llnear trends east for llvestock productlon ln the Pralrle
reglon and 1n I{anltoba for the last 1! years are based. on

emplrloal dafa. As changes ln proðuetlon processes are

., relatlvely slow in both the l.lvestoek lnd.ustry and the meat

proeesslng lndustry, 1t ls belleved, that the results mad.e

, frou extrapolatlon of these trends to L975 are qulte

rellab1e.

Ëome eoumeats on use of thls as3unptlon la Leontlef

lnput-output moclel have already been mad.e In Obapter Iï.
Aesumptlons of llnearlty of pro{uctlon are not new to re-
search ln agrlculturaL p.roductlon. They have been classleal
tooJ.e ln faru manageuent anci other research. eonstaat

retur,r¡e to scale have been asgumed ln the connonly used tech-

nlque of lnputlng retur¡r¡s to faetors of productlon. Buðget-

lng, enpl.oyed. by naay agrleultural ecsnonlsts ln determlnlng

an optlnum comblnatlon of far.n resourees, ls þased. on the

assumptlon sf 11near proôuctlon relatlonshlps.

ìì However, one of the uost serlous llnltatlone of

:i l-lnear assumptloas ln lnput-output analyels ls thls¡ whea
:::,:t ehgnge ln the level of net output ln a sector 1s assumed, lt

nust also be assr,'med, that resources to proiluce the net output,

,; âF€ avallabl.e and. can þe d.rawn lnto the sector. fhls is
iil

"l generally unreallstlc la prluary agrleulture (and partly so

ln seeondary agrleulture) r¡here the quantlty of 1ar¡d ls flxed.

and capltal ls aot al-waye avallable to the lndlvldual

i i...i. ; :.; .

!::.::i):;

!::-ii.:.':":.:

:j:::i: :..-rt -1

! ti.-::..--?r-:i

:-:.:.::.:a'1'

. . . -J..i
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: producer. Llultatlons ln thls respeet ean have only a sllghü

i 
effeet on the flndlngs, slnce (f') proJeeted output requlre-

,,,1 est rates have been regsonably low ln reeent years, and (3)
'i:

problen of lanð eupply ls relatlvely manageable wlthln the
i ratrge of proJected. output requlrements.

The angregatlon problen. Two t¡pes of ag8regatlon

are feaslbre for agrlcultural gectors: (1) classificatlon
by eommod.ltles ar¡d (2) classlflcatlon by enterprlses. The

conmocllty basls is used ln this etudy beeause of the forn
' i of evallable data. Ind.ependent of d.ata Linltatlons, þoth

:
l,t elasslfleatlon sehemes have disadvantages.

' i The maln obJectlon to an enterprlse classlfleatlon ls
,,: that output composltlon varles to an erüent'that eoefflclents
,., are not unlqueLy defined. For example, þeef fa¡uers produce

both eash and. feed. crops. A1so, cash erop fa¡mers ralse a

i: eertaln amount of llvestoek ln addltion to crops. The propgr-
t.

rn tlons wlthln each f alro. vary over tine d,ependlng on relevant
.it:

-: prlce relatlonshlps and lndivlðual preferenees.
:

Connod.fty grouplngs also have dlsadvantages: large

, numbers of agrlcultural commodltles are Jolnt produets. The

lJ dlstrlbutlon of lnputs anong e.orusrod,lty groups le ðlfflcult
and sonetlnes arbltrary. There 1s no establisheo þas1s for
allocatlng lnputs such as machlnery, bulldlng depreclatlon,
petroreum producte, etc., anong lndlvid.ual eommoilltles.

i::.,.i...,

:., ....: :':
i lli. .. a

i:rl:.ì;ii

::::l:r.1,::
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Stnrcture of nod.el. The flow model and the classifl-
catlon of lnputs used 1n thls study 

-represent only one alter-
natlve whlch nlght be used.. Acldltional study nay -oe needed

, lrhlch use other mod.els. Llnltatlons nay exlst for the

classlflcatlon procedures used ln thls study.

For exa,mple, lt ean be guestloned røhether runallocated

outputt shoì¿ld be lneluded, as one of elcogenous sectors. A
l:::: ;:: .l;j:';,;

more detalled model couId. be aclopteö whlch treats other lnputs ¡t.,;¡:.i

:.:r,:i as separate lntermedlate sectors lnstead of relegatlng then to iì,-,¡t,,ì,,:

, the resld.ual runalloeatedr seetor. A¿ðltlonal eost ltens of
llvestock productlon whieh can be treated as separat,e tlnter-

, ntedlatet or rprlnaryr sector are chemlcals, constructlon,

I flnance, lnsurance, and real estate, etc. But lt is legltimate
to lnclude all other lnd.ustr{.es whlch are not relevant to the

I present stud.y 1n the runallocated t seetor.

Lack of Ðata. Ðar'a and tlne llnltatlons must always be

recognizeô but are not pecullar to lnput-output enalysls.

i,: Although llnltatlons exlst, lf resulte presented hereln are
.,,

I lnterpreted" i'¡lth cautlon they prcv1öe ad.dltlonal quantlüat,ive

', lnfoimatlon on the structural lnterdependence of the llvestock

iÌ for L975.j:,i

Accuracy of lnd.lvlÖua1 entrles and. dependence on

lndlrect estluatlng proeedures are serf.ous wlth respect üo

thls I.lnltatlon. Slnee no true flgures are avallable for
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sone eatrLes, only by exa.nlnlng the estÍnatlng üechniques

I a¡nd und.erlylng assunptlolls, both inpllclt, and expllclt, eaJl

one attempt to Juðge the reliablllty of the estinated d,ata.

-i Thls applles especlally to the allocatlon of lnputs arnorÌg

. agrlcultural sectors.

Lack of d.ata also prevents detalled classlfleatlon

;:.r of a model. Many lnput lt,eme cou1d, be treated" as separated. t,,,,.,;
:..:l ìit.:i;:l;:Jì': gectons were data requlred avallable. ïnports had to be 

"i''.':
:. -' r:-'.::-

ri allocated. to the eectors whleh produce slmllar proðucts 1n ir;:.:.;

thls study beeause of lack of data on lmports by seetors

whlch use then. The dlsad,vantage of d.olng thls 1s that
d.o¡sestlc production ls not separated. from forelgn productlon

as requlred by appllcat,lon of results to gulde pollcles
affectlng donestlc production, Ðata on feeder anLmals were

eonflned to those marketed through publlc stockyards.

Accorðlng to the flow table conplled by Tlnothy Josllng of
the Unlverslty of Guelph, 193 nll.Ilon dollars worth of

iiì :r:.ij, lif feeder oattle a¡rd 54.6 nlIlton dollars worth of feed.er hogs i,.1,-,'
I

,.r were lntenrally transacted ln 1958.
'.l

Ceterls parlbus assumptlon. Probably, thls would be

',1 the most serious llnltatlon ln.naklng proJeetlon for Èhe'': .: ]
:È :i-::: :..i i

$ future. Model I of 3'96l. was used to proJect output requlre- ffi'; : '

ments for cattle and. hogs, and meat proceeslng lnöustrles ln
CIanada. These proJectlons ma¡r have strlct llmitati.ons because :

of the lncome elastlcltles of demend whleh attach to
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agrleultural products and becauge of changlng technlcal

coefflclents and facÈor subst,ltutlon. In addltlon, flnal
demand. for sectors other than t,he neat processlng lndustry

are assumed. flxed at the 1961 leveI. Consequently, estlmateÈl

lncreases for eaeh sector reflect only changes requlred to

neet proJected demand ln the rmeat processlngr sector.

Other conponents of flnal denand for meat produets

other than household consumptlon are those of texportor,

tlnventoryr and tunallocated.r sectors, Exports of beef and

pork are not e:q>ected to be large ln the near future ae

mentloned ln Chapter I. The magnltud.es of inventory and the

unalloeated. are quite small. Therefore, lt ean be safe1y

assumed that these factors would. aot sfgnfftcantly affect
the rellablllty of the results. Flnal denand for other

seetors ln the near fr¡ture may be so large that they would.

have slgntflcant effects on t,he re1lab1lity of the proJec-

tlons. The most luporbant of the flnal demand. for these

sectors are e:rports of feed and food gralns. As the supply

of these agrlcultura.l products appear to be ampl-e 1t seems

that they too r¡rould not brlng a serlous blae ln our flnd.ings.

Effects of changes ln lncome elasticlty, technleal

coeffleients and factor substltution on our results may or

may not be serious. It all depends on the slze of changes.

If 1f ls not too radical, the efÍects would be tolerable.

r: Ì1, tl

't
:'ri

:::

:i
.-i-

t:.i.:::

l,.i: .:i'
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CHAPTER VITT

suMMAmr AI{Ð COIVCTUSTONS

::.ì A structural nodel of the llvestock economy in
:,,

Canada ln 1961 was flrst fo¡uulated uelng the lnput-output
fechnlque. Modlflcatlons and , extensioR r of thls baslc model

:. were then ileveioped a.s need,ed to satlsfy Èhe obJectlves of
i¡li

.ri thls study - to quantlfy and anaLyze the lnteractlon of rele-
economic',*t"to"* and to proJect output requlreuents for,r vant

I the beef , pork and meat processlng lnd.uetry by f975. -An

I analysls of structu_ral changes over tI¡re for the years 3.96l-,

I 
t951 anô lg4l- was also conductecl. In nakln$ proJectloús for

i the Pralrle reglon and Manltoba, a slmF1e regresslon model

I was lncorporated.
1

As evlôenced, 1n Chapter V aggregate teehnlcal changes

' dlö oecur 1n llvestock productlon durlng the past two d.eeades.

It was found that greater technologleal changes occurred be-
:,.,.i, tween ttre perlod 1941 - L95L than between the perlod 1951

'r I96L. fÍlth respect Èo prinary agrleulture (erop productlon),
' '

1t tras observed that wh1le technlcal changes occurred 1n the

' perlod 1.94J- - l95L' ver5r llttle change oecurred ln the perlod

.. 1g5L - Lg6L.
rl
-!'l Abor¡t p! percent of beef and. pork has been prod.uced

1n the central and Pralrle reglons slnee 19¿Ð. Livesüoek

productlon ln these two reglons was of a competitlve nature,

,:::i=r::::
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r¡hlle one expa.nded. the other eontracted. Fron L95A there

has been a trenð for proiluctlon ln the Central reþ1orr to
decllne ln stgqlflcance as conpared to produetion ln the

?ralr1e reglon. fn contrast to the Central reglon, eåttJ.e

aaô, calf produetlon 1n the:ilralrfe reglon lncreased, but hog

productlon la the r_eglon decreased. slnce 1940. The arurual

rate of growth of cattle and calf prod,uctlon Ln lth" P"f.rie
reglon was O.7! percent ln tenns of Canada's total. There

was a sllght lncrease I.n hog produetlon ln the Pralrle
reglon ln the l-ast L5 years. A frend J-lne fltted from L95L

shows a rat,e of inerease of O.OJ percent per annum as

compared to Cenadar s total produetlon.

Wlthln the Pralrle regloa, Manltoba has prod.uced the

snallest share of þeef and-pork. The share of cash lncone

from cattle and calves ln Manltoba h.as deellned slnce 1940.

Although there was a snall increase 1n recent years lt has

not recovered. to the prevlous level. The trend. 1lne drawn

fron L95L Lndlcates that the annual rate of decrease rras

O.O2 percent. On the other hand, the share of eash lneome

from hog productlon has shor+r¡ a sllght lncrease slnce Lg51.

The rate of lncrease per annum was O.l-2 percent of Oanad,ats

total.
It ls estlnated that total þeef proôuctlon ln Canada

Þy L975 w111 lncrease by approxi-mately 51 pereent over that
produced ln 196O. 0f the beef cattle increale ln Canada

L:::'ì:.
I .:: '..:

: i:-' :

l:.'ì.iii:.'.r
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over the next 10 years, lt ls erpeeted that about 8J percent

of thls lnerease w111 orlglnate ln the Pralrle Provlnces.

There rr111 be a 6L percent lncrease 1n þeef prod,uctlon ln

Manltoba over that of 1960.

If the antlclpated dena¡rd for pork by 1975 le to be

satlsfleô 1t ls estlmated that hog productlon ln Canada w111

have to Lncrease by approxluately T3 percent between the

yeare 1960 and. t975. Of the lnerease, lt 1s egtl¡aated that

approxlmately 59 percent wlll be produeed 1n the Pralrle 
t'

Provlnces. Manltoba hog producers w111 probably more than

double thelr productlon between 1960 anð, 1975.

OnIy an exa^minatlon of shlpnents of l1ve anlmals from

the PraLrle Provlnees to Brltlsh Columbla a4d Easterre Aa¡¡ad.a

has been nade ln thls study. On the basls of past trencls'

lt .riiras oþselrred that the shlptents of llve -a,nlnals from the

Pralrle Provinces to these deflclt areas are unllke1y to

increase ln proportlon by 1975. But 1t ls conceivable that

there r'¡ouId" be a large lnerease 1n output from the meat

pro.eesslng lndustry ln these provlnces, and that a'great

portton of the output of thls lndustry would fl-ow to Brltlsh
Columbla, East,ern Canada a¡¡d the Unlted States.

Ip, llae:.wÍth -thp1.,Þutçt¡t:j::proj.90É-lgn¡i Ëhe ¿meat process-

lng lndustry ln Canada would regulre $ZOl 12441297 va].:ue of

employment by L975. Thls rep.resents a TO percent lncrease

over that of 1961. For Manltoba plants lt ls estlnated that

ì.:.,

::j¡,:i : i

/ ll.lji!:.¡
r i'lì, i- -.r:
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an lncrease of $ar5te JAA worbh of enplo¡rment would be

reallzed by 1975. If the level bf salarles anð wages ln
resent years ls used, as a coíunon d.enomlnator, the corres-

pondlng lncrease woulô requlre ln the vlelnity aLso of 5OO

to 6OO uorkers. These employment estlmates hrere also nade

und.er the assunrptlon that constant tech.nology prevalls ln
the lnd,ustry durlng the next 1O years.

Flndlngs with respect to the eltuatlon of Èhe llve-
stoek ladustry a¡rð other related lndustrieg are not su¡nüar-

Lzed. here. fhey are readlly followed. 1n Chapter \I. Although

assumptlons and problems mentloned ln the lmmedlate preceed-

lng chapter have llmlted the accurac¡r of the results of thls
theslg, the lnput-output technlque d.oes enable us to learn

nany facts about our econony and make them quantltatlvely

clear. Inter-lnðustry analysls ls needeô ln a range of em-

pirlcal problens for whleh the teehnlques of natlonal lneome

anal.ysls and of parttal equlllbrium a¡raIysls are lnadequate.

ïn so far as we are able to solve the segregatlon pro-

þlem and sufficlent ð.at a ayp avallable for the sectors Gott:

cerrred, there ls no reason why lnput-output analysls cannot

be applled to a partlcular lndustry or economy such as 1Lve-

stock at th.e natlonal level. It le qulte certaln -r,hat the

results of thls stud"y can be lmproved i'f : (f ) nore adequate

and. precise d,ata were avaÍlable, and. (Z) some slgnificant
changes ln the future were foreseen and lncorporated lnto
the model e.g., technologlcat changes.
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APPENDTX A

DEIELOPI,{ENT 0F SOME INPUÎ-oUTFUT MoDE¿S

:

,:.: Ïn thls appondix few things concernlng thê develop- ,,:,:::;,.r..-1.-:_-_
':

mont of input-output models are discussed. Tn addltion to
what has been mentloned abou.t the concept of routput nulti-

.i; , t':.. i.: :,:ri

i,' of tlnvestment multiplior: t was flrst made. Seeondly, the ''l'r '1,ì

,,, 'derlvation of L{odel f I fr:om Model T in lnput-output analysis vras i,.-,,r.,r.tl,l 
- -- -¡- -- - -----'-d -'':. be r'- : l

bniefly explained. It may appnoprlate that the reglonal and

seetonial model bul1t in the very beginning cf thts study be

i appended here. ü[e ean then compare thls model with the one
!

I'i actually used 1n the thesis. I

oâ.-26QqLpgt lVhrltiplier'"
. The ccncept of toutput multiplier t 1s to be distin- :

ed: gulsh from that of llnvestment multlplier t of Keynesian the- ' :

, oFY. The lnvestment nrultipller tmplles the adJustment cf the ,,, ,l

:;:: 
- 

l:.':j 
'-;,.' oconomy to a general oqulllbnium solution cf consumption, ::::,r:.'.

:: _ 
:J.1..:_::: i l.'r. ..---

¡ savings, and invostment. .;it.:,i,.¡

ïnput-output analysis does not pnesent general equi- 
'""'i'''''

;i plier for each sector of the economy expressos the aggregate l,ì,.rj.ir-t;:t) 
i::r:rì;: 

::i';

offect on the production(excludíng production of sectors not :

26Wtftiam E. Martin and Hanold O. Cartenr op. cit.,p. r3.
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considered endogonous to the system) caused by a specifled

change in a particular final demand, given the technical

producticn requirements of each f-ndu.str.y. Because output

of certain sectons is considered exogenously determinod, "

solutl-ons are rpartlalr rather than tecmplete r. For exarn-

Þle, furthen eonsumption b¡' households(and its multiplying

effects on output ) ln respcnse tc increased income generated

by incre'ased production generated by an or.iginal incz.ease ln
household demand is not neflected in lnput-output model.

Model IT in In'out-Output Analysis

Constructlcn of Model I':'1n ¡input-output analysis has

been dlscussed in detail ln Chapter IfT. Model II was do-

rived from Model f by further aggr.egatlng the lntermediate

sectors Ínto four:

1. tPrlmary agrlculture I secton is the aggregation

of rFeed gralnst, rFood grains t, and rForago crops t sector-s

in Modol- f .

2. tßecondary agrlcultu.re t or f Livestock productLon t

sector is the aggnegation of tCattJ-e t and tHogs I soctors in

I\[od el I .

3. rMeat processingt and rPrepared feedst sectors

were added up into one sector in Model TI.

4. ri\[achÍnery and related servlcest seetor romains

the same in Model 11 as in Mode1 I.

The purpose of dolng thj-s is twofold. Model ïï enables

l: lr:;:li:
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INPUT-OU.TPUT COEFFICIENTS LIVESTOCK INDUSTRY CANADA

I94I 1.951 6 19ó1 MODEL TI ,IN 1951 DOLLARS

SECTOR I II TIl IV
r : , Y-EAR SEC AGRI PRIM AGRI, MEATEFEED È|ACH t REL. SV 

i1::.!:::.1

---J---- 
i:ì:i.:l: : ,'," .'

'.:. 11.-

: . t-94"1 .O.026819 O.0 ,0.4953ó8 0.0 i
:

. i .- t . 
I

, 1,?41 . O.373302 O.068504 ,O.069345, O.0
,..i ,II , 1i5l ,, O.+3?g3l 0.067643'. O.O553O7 O.O. ."

1,961 ,- 0.42Ftró9 O .O685.2t O.O47t*9.ó .. 0..0
;--,.

Lg4L O .0522+6 0. O .0. O 5.?6 5 5 0. O

,III¡ lgsl 0.084351 o.o .o.o'Bto8ó ..0.0
l9ó1 .0.09.3103 . o.0 .,. - . .o. I3579.5 0.0

' ".' -'j_--'

, 1941 0.O2?140 0.110302 0.00278ó O.OL1549rv l??1, 9.9?1607 9.1?1687 ,0.007335, 0*022321. .i -- , . .-- - "lgó.1. o.o28o44 . o.zt 1068 . o.0o7t l0 0.o1L584

:'

INTERDEPËNDENCE COEFFICtrENTS LTVESTOCK INDUST.RY CANAD,A
1941 1951 .â 196,1 MODEL II.IN t95t DoLLARS1 !:

'-!.. "- 
.

l 4,l . O.t+28L23, L.O73542 .O.304053 -0.0
1I .tr.-95l O.519603 L.CI?2538.,,0.347846 .O.O ,,

.. - l9ó1 .0.51358ó.1.0?35ó4..0.3.31418 0.0"

: r"941 0.05.8óe5. O.o 1.091999 o.O
, Il¡, 1951...0.101.298. 0.0.. . 1.L4347O... O.O

1.9ó¡--. , 0- 1 19778 . O.0 ,L,220ó.65 0.0

IV 195¡. 0.099.ó50 O. L4h46!+,. O.O,7ltg0. 1.022829.
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us to analyze the lnterrelaticnships betwoon more aggnegate

sectors, such as primary(crop production) and secondary(l-ive-

stock production) agniculturo. lt also facilitates the test
of technologtcal changes in livestock production over tlme

in aggregate .terms .

ReFloha] anl Sgctoi:iaf Input-Output Modef

Thl.s model dlffers from the one used only in tnat in

addltion. to classlficatfgn of sectcrs by commodelty further

seggretation are rnade orrt'""glona1 basis. Both sectors

cn regionaf basis and sectors cn nationaL basis are consi-

dored. Canada is divtded into four regions , viz., ihe

Maritime rogion, the Contral regf-on, the Pnainie reglon,

and B. C. reglon. For each rogion there ere slx sectors

including, rCattle t r tHogs r, tFeed grains r, tFood gnalns 1,

rFonage crops t, and Îlüeat processing r . f Prepared feeds I

and tMachfnery and related services t sectors along with all

exogenous seetors are aggregated on national basis.

The r:athematical fornrulation of the modol is as

fcllows: (Please see next page)

:..:,
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-:1 l-1 lt 11 12 ls L4 I --1
\ = l_t +\Z* ... + t_e + *ff * ... + t-Lk * ... + *16 + x17 + ... + 11
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E^=trl 1 I 2 s 4-9 -'g1 *\Zt ... * *96* bi * ... + x9k * ... *3¿ * \Zt ... *Y,
or, nore concisely as

i
x. =rñi;.$*1"*r]

(rr) I s

)t _:-r,-sk:1fl*È,tr=*Yr,

where jrk = Lr 2, ...s 6 (wh:ich d.enote connodities on reglonal basís);
hrr = 7r8, ald. 9 (rshich denote conmod.ities on national basis);
irs = !êt\t and 4 (which stanä for regions).

i::a .: .1_-.-t:-,
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I

iaxlÏ = the total anor¡rlt of ouþut of sector j in region i purchased.
JK

þ sector k in region s;
i

xl_ - the total a¡nount of output of sector j Ín region i pr:rchasecl
Jr

:;1 L-- ---r----.,, by sectors on national basis;

o... .... . ......., . etCa

i
: 5 = the autonomous or fínal- denand. for good.s of sector j in region i¡
.ì Y,- - the autono¡¡rous or final clenanel for goods of sector h.:'. -h - ---

:: Tecfurical input:-output.eqr¡ations. Assuning constant procluctíon co-
:.

.-., efficients gives,

(ur) -rï = "il ç , {" = 4" *"¡ fui = ti 4tr 1," = %" r".
'' SobstÍtutíng (ril) into (rr) yíelrts in a concÍse fom:

xi-r¡*lx"-:"1 x =YiJ sKJKlc rJrr J(rv)

+-ìottï{-ç%"x"=rr, :

Interdepend.ence gquations. Solving (fV) for the required outputs of
lt 

"ach 
sector ia tenos of ï1 *d'ïh s:ives (v) ¡

f =r¡ai:y"s+À-Ai y(v)JsKJKKrJrr
tr =I'ÐAPYP+ã¡' Y-,, -fr sk -ï< -k ' r -'lrr -r

,, * ere Ats are elements in the inverse of the input coefficient matrix (fV).
ti On the basis of this regionaL and. sectorial aodel.ouþut requirementsã

for beef and pork ia the Prairie region can be ctirectly obtained. In acid:i-
tion, inter'relationships snong reg'ions end. sectors can be obse:r¡ed., such
as the evaluation of the feed. freight assístance policy on the Prairle agri-:.

ìi culture ancl non-agricuLtural sectors of the nationaL econoqy.
.ü
:ì
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SOI]RCE'S OF DATA

In complllng the lnput-ot¡tput tables for llvestock

lnduetry ln Canada at, natlonal level, productlon data for
agrlculture as r'relI as other sectors were ln the most

complete and usable form. Mo,st of the dlfflcultles were

expe'rlenced 1n collectlng lnput d.ata for each agrlcultural
sector. As mentloned 1n Chapter VII this ls due to the

fact that large numbers of agrÍcultural commodltles are

Jolnt products. The dlstrlbutlon of lnputs anong eornnodlty

groups ls dlffteult. It was here that only estlnated

flgures could be used.

Sourees of d.ata are dlseussed for each sector along

wlth the conposltlon of the geetor ln the foLlowlng. It Ls

not lntedded as a step-by-step-,¿ceount of all the estlmatlng

proceðures, problems and" data sourees for each sector. In

fact, ln so&e gectors, illfferent approaches were attenpted,

and dlscarded for varlous reasons. Oaly sources of data for
J;96l were dlscussed here. They are lncllcated as numbers ln
the parenthesls whlch refer to those llsted 1n the Blbllo-
graphy. Sources of ôata lor L943. and L951 were alsost the

sa¡ne as those for 1961 unlees othen'¡lse lndleated.

34L1 Oattle anct Calves. The total output of thls
sectlon ls the sum of the cash lncome fron the sale of

'r::nì;ii:-.
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cattle and calves, the value of far-n consumptlon ancl the

value of lnventory changes. Tn L96L these values T,{ere

$628 ,819,O0O , (].7) $2O ,229,OOO (rr) ana $3r ,9O2,OOO (re) re-

spectlvely. The value of lnter-fa¡u transactlons 1s assunedl

to have been lncluded ln the cash lncome.

The nunbers of feeder cattle end feeder ealves

marketed through pub1lc stock¡rard.s were obtalned fron (lt).

Aecordlng to (%\ 65o tus. was approxlnately the average

welght for feeder cattle. The average prlee for feeder cattle

was also obtalneð fron (4) and used to calculat,e the value of

toüal transact,lons. The total number of catt,le and calves

slaughtered by rMeat Processlng Industryt sector ï¡ere ealcu-

lateô frou (18). The average fatm prlces oþtalned from ÐBS,

Agrlcultural Ðlvlslon, and. the average welghts ß6) were then

applleð to obtain totat values. The value of cattle funported

was derlved frou (3O¡. Nlne percørt of the same total was

add.ed. to oþtain the C.I.F. value.

ML2 Hogs. To derlve the total output of thls seetor,

the sane proeed.ure used, ln reattler sector was employed. One

hundred and ten pounds was adopted as the average welght of

feeder hogs (Coa, Prod. & Mktg. Branch). fhe average prtrce

a¡ct nunber of feecler hogs marketed. througb. publlc stockyards

1ûere all 'oþtalned from (4). The dlstrlbutlon of outputg of
rhogsf gector to other sectors was obtalned ln the saüe way

-: !'
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as that useð ln rcattler sector.

MLj & 4 Feed. gralns and, food gralns. fhe output

d.ata for these seetors were avalIaþle in (4). The lntra-
sector transactlon was estlmated by uslng acreages and aver-

age seedlng rates. Slnce there were no data on gralns con-

sumed by cattle and hogs, Jennlngrs report (4) was adapted..

The proeedure was to flrst calculate the percentages of each

klnd of graln consumeil by eattle and hogs a.s of the total
llvestoek consumptlon. AdJustlng these percentages to the

actual prod.uetlon of cattle and hogs 1n Canada, we obtalned

the percentages of gralns fed to eattle and hogs ln Canada.

These percentages lrrere applled to total gralne coasumed. by

llveetoek (uostly estlnated by A. Cl. ïrilJ-son of U. of M. ) to
derlve the amounts fed to cattle and ho6s. The gralns usecl

as materlals ln feeð lndustry were obtalned f¡om (fg) aJtd

valued at fa:m prlces (t4¡. The export of food gralns was

greater than the amount produeed 1n 196L. rt was supposed

to co&e entlrely fron year-to-yea,r earryover. The anounts

of lnventory changes 1n each klnd of gralns ïÍere obtalned

dlneetly from the Agrleultural Dlvlslon, Dominlon Bureau of
Statlstlce.

ML5 Forase crops. To o"*ìrr" the amount of forage

crops fed to cattle and hogs, the segregatlon between

cattle and hogs needi to be done only ln the case of pas-

I :.
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ture. Fodder corsr and hay are feeds for cattle excluslveJ.y.

The sa.me teehnlque of segregatlon enployed for gralns was

also applled here. The total productlon of pasture ln
Car¡ada 1n L941 , L95L a¡¡d L961 was estlmated by A. G. tff.lson

of the ünlveeslty of Manltoba. The data contalneð ln ,.

Jennlngrs report (41) were the basls for segregatlon of the

amount fed to cattle a¡¡d the anount fed to hoge.

ML6 Meat ProcegÊlng. The data on total productlon

of thls seet,or uras avallable ln (18). The a.nount of lntra-
sector transactions and the d.onestlc dlsappearaTl.ce of neats

ln Canada were avallable d,lrectly fron DtsS, Induetry Divl-
sÍon. The Burchases of feed,s lnd.ustry from meat processlng

lndustry, a¡cd lnventory changes were record.ed 1n (19). ft
1s assumed t'hat the flgures provlded by DBS lncluile far.m

consumptlon of meats. Therefore, deductlon of thls part was

made to avold. double countlng. Imporbs and. e:qrorts of neat

prod.uets were avallable ln (JO).

ML7 Prepareê-Egedg. Farm uee of ul.Ilfeeds was aëded

to total productlon of feed uanufacturers (19) to derlve

the gross donestlc output of the seotor. Because of lack of

data, prepared feeds useû 1n the meat proeesslng industry

were est'lnated þy uslng Cartert s study 1n lowa (6 ). The ln-
put coefflclent, ,O.008226, was adopted. The sane estlmatlon
proced.ure was employed. to obtaln the value of lntra-sector
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transactlon. The coefftclent adopted was A.OO293L.

Prepared feeds consumed by cattle and hogs were estl-
mated from data dlrectJ.y obtalned frou DBS, Agrlcultural
Dlvlslon, by uslng Josllngrs flow table (43). AdJustnents

wlth respect to changes 1n volumes of productloa through

tlme were naôe. The flow of prepared feeds to filousehold

Consumptlont sector lncluites canned. food, blscult, a¡¡ô others

for d,ogs and cats (19).

ML8 Machlnerv and Related Senricee. Thls ls a rather

nlxed. sector whlch conslsts of seven' ma^nufaeturlag lndustrles,
.. 27

v1z. r Maehlne shop tt6¡''3O8, Miscellaneous ueta1. faþrteatlng

lnðustrles SIC 3O9, Agrlcultural frnplenents lndustry SIC

3LL, Mlecel-la.neous machinery arld equlpment nanufacturers SfC

,urersl SIC 523, Motor vehlcle parts

and accessorles manufacturers SIC 325, and Petroleum reffners

SIC 765. The gross ûomest,lc product of th-ls sector wae

obtalned, by s.urnnlng up tbe factory shiprnent and lnventory

ohange of each componenb lndust'ry.

The nethod of prrcceiiure in estlmatlng dlstrlbutlon
from this sector to all sectors l.ncluded ln the mod,el ean be

ste.ted 1n three parts. Flrst, for d,lstrlþutlon to all agrl-
cultural sectors, total tam, expendltures on the following

t..:
È:::i

*7SrC stancls for Standard Industrlal Classiflcatlon.
Please see (9).
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ltems were enunerated fron.the data eontalned irr (lZ) wftn
solae' mlnor adJustnents; tractor operatlng e:rtr)enses,

comblnes, gaeoltrne: englnes; trucks, autonbblles, nachlnery

repalr parts, and öepreclation on nachlnery. From these

f,lgures the share f,or llvesùock productlon was separated,'
along wlth those for tfeed. graÍnst, tfood grarnst a¡rd. tforage

cropst sectors by applylng data ln (6). rhe results are
presented ln Table tOCVff

TABLE ]Ofi¡I

RELATIVE HOUF,S OF TRACTOR, TAUCK AI{D AUTOMOBILE
REQUTAED FOR EACH COMMODTTY SECTOR

canaÐA' 
t3ål¿"*??å"St 

te6'

Tractor a¡rd L95L 4.7T 26 .OT Le. ¿* LT .78Machlnery L96L 5.55 ZO.g5- 19.50 Zí.69

Petroleum

Trt¡cks

L94L
L95L
L96L

L94L
L95L
196r.

19.74
16.10
20.44

25.97
t9.55
24.82

L6.32

14.61
L4.69
11.81

23.74

40 -3¡.
41.68

11.4.0
lO.l¡4
L3.o3

3.09
2r83

20.L9 2L.7Oz9.n 22.)A
3-i

:ìl
:1

1941 65.42
Autonoblle 1951 53.76

L5.3O 11.82

L96t 67.74
L5.38
l.,2.36

Source: Adapted, from (6).

44. LO 3.54

1,?-.22
1.,2.93

ir:'Ì;: ::;:j:.: !

i¡ì::

Year I¡lvestock
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TABLE )O(\TIÏ

ÐCPT}TDTTT}RES OF AGRICULTURAL SECTOFS ON MACHIIUEtr
AITÐ REÍ,ATED SEEVTCES , CAT{AÐA , 1.94]-, L95L E, L96L

(Thousa^nd.s of Dollars)

Tear l;lvestock Feed, Fooð Forage Agrl-
Gral-ns GraLns Crops eulture

Tractor ar¡d
Maehlnery

Petroleum

Tmcks

Autonoblle

Tota].

3 '4o513,878
28,847

r.94r-
1.95t
L961

1941
L95t
L96L

].,94L
L95T
L96L

]!94L
L951
t96L

L94L
1.95]-
L96t

6 rzo9 30,o2T 20,655
L6 ,t87 96 ,569 68,306
2T ,litB LOz,365 95 ,28O

9o5 926 995
I,824 2r3OO 21543
2 1768 2,2LO 3 r2L5

2l,9il6 LL5,8M
64,380 77a ,427105,98r 4BB,6L6

523 4,587
L ragl LL,77L
t,764 L3,542

439 L4,2O4
z,OOg 70,9884,114 LL6 1225

30,2L3
52,L27
64,o3a

22 ,938 164,848
67 ,572 504,869111,859 6L4 ,Lzt

2 rOT5 5 ,726ro,4e8 29,588
t7 ,726 5L,255

L9 ,765 4,622 7,57L
27 ,8]..5 I,O17 6 ,3TO41,374 7,9L4 8,279

t0,284 37 ,650 30,g47
59,7O4 LL? ,tt4 LO6 ,8OT

LO?,LO7 L26,2L5 L58,O2g

Source: Adapted fron (6).

Note: Figuree 1n the Flow tables establls:heô were ad.Justed üo
prod.ucerr s prlces. Ì
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Flgures for tcattler anil thogst sectors were further
derlveil from the amount of dlstrlbutlon to llvestock produc-

tlon. fn thls respect, Josllngrs flow table (+Ð was ueed

to carculate the percentage shares of machlnery and. related
ser¡rlees expendlture for rcattrer and rh.ogst sectorg as that
of total llvestock productlon. The pereentages thus

obtalned ?¡ere adJusted to relatlve change in productlons of
seattle¡ anð ¡hogst geororg between 1958 and 1961.

Secondly, for tneat processlngr sector tprepared

feedsr sector and rmaehlneryr eector ltself , only repalr ex-

pendlture on machlnerT and equtpment, and. fuel used, were

taken lnto account. The d,ata on repalr expendltqre and fuel
consumed are avallable ln (18), (19), and ÐBÉ pubrlcatlons

on eaeh nachlnery lndustry concerrr._ed.

ÐlsÈrl'outloas of productq of tnaehlneryt seetor to
tgove¡rrmentt and. thouseholdt sectors r¡rere obtalned fron (lt)
and (72¡. Items lncluded ln householct consumptlon were

fr¡e1r gâs, aut'omoblJ-es¡ ârrd automotlve operating expenses.

il[L9 rUnalloeatedr Secto{, The unallocated output of
each lntermed,late sector $ras calculated as restdual. Thls

was done by subtractlng all flgures ln a row (except nega-

tlve lnventory change) from the suu of gross domestrc output

and luport. The unallocated lnput of each. column was deter-
ulned by ðed,uctlng all flgures ln tþe colunn fron gross

clomestie lnputs of the same sector.

'::t':i::ill':
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MIIO Efirorts aJrd-Tnl¡orls. The export flgures 1n

Trade of Canada are valued. f.o.b. polnt of ghlpnent. For

lnterlnd.ustry study, 1t was assumed that thls was equlvalent

:,: to the value f .o.b. the produclng establlsirment a¡rd no

adJustment was made to arrlve at producersr value. However,

adJustrnents were maôe to the values of expoirts of the agrl-
. eultural lndugtry and of the meat proces's1a6 lndustry üo

brlng tþen to an estlmated value f.o.b. the farm or f.o.b.
the narrufacturer. Exports of fa:m products were valued at

farrn prlces; and 15 pereent of the value of exports was add^ecl

to expor"Es of neat prod,ucts.

For lnport flgures 9 pereent of total lmporte was

add,ed to ralse the level of valuatLon to G.1.f . Canadlan

border.

MLll Inventor¡¡ changes. In thls study, flgures on

lnventory changes are of three klnds. For agri.cuk-ural

sectorg, only lnventor,y ehanges on the farn were consld.ered".

The lnventor'¡r changes ln agrlcultural processlng anil furntsh-

lng lndustrles l¡rere conplled by subtract,lng the a,nount of the

factory shlpments fron the total productlon. The data on

lnventory changes ln agrlcultufal sectors wbre oþtalned

dlreetly from .ÐBS, AgrLeultural Dlvlgion. Those for lnilus-

trla1 sectors were avallable ln (18), (fg) ar¡d other relateð

ÐBS publlcatlons. The lnventor¡r changes ln rgross domest:.e

lnputst row were found ln (=t\ and (32¡.

i.r..:::-r:ì:1.:;.
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Mtlf- Householô consumÞtlon. Householcl eonsumptlon of

products of I'cattlet and, thoget gectorg were those of farn
lncome ln klnd. rt was assumed that the naJorlty of these
products were processed in the neat proces,srng industry before
belng eongumed,.

For agrlcultural sectors entrles 1n rlaborr row ïrere
aðapted from data avallable in (6). fn the first place,
figures on laþor lncone f¡"om agrlculture ûere found ln (n)
for the years corxcerrired'. carterrs estlnates (6) were then
trsed to calculate the share ln llvestocl< procluctlon arong
wlÈh other agrlcultural seetors. Derlvatlon of flgures for
rcatt,lef and. rhogst sectors.irrere baseô on percentages of farn
cash lncoae f'rom cattle and hogs as of total llvestock
proiluctlon.

l;::r' :.1-'ì.:.rì::::.ì;¡:

rABtE )OC\rTII

VAJ,UF OF LABOR T}UPUTS IN AGRTCT'LTT'RAL SECTONS
L94L, l.g5.l- ar[D 196].(nl]-llons of cloilars )

Agrleulture B6 L57

t
195

Llvegtock
Feed gralne
Food gralas
Forage erops

42.7
8.6
2.6
5.0

78.O
L5.7
4.7
9.1

96.9
]..g.5
5.8

LL.3

Cattle
ïfogs 34.1

L6.g

Sourcee: Calculated from d.ata eontalned ln (l].) and (n).

9.6
12.3

26 .4
l-r.6




