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AN ABSTRACT OF TFIE TI]ESIS

The lmpact of the Feecr Freight subsidy upon the Location
of Livestoclc production

oy

Arthur Grenville Wilson

Freight assis tance on the movement of feed grains from the

nra i ri a nrnrri - ^^ ^ È^ E^},!4rrrç PLuvrrrçes to Eastern Canada and British Colun¡bia was instituted
by the Federal Government in L94t as a means to encourage increased

Iivestock production in support of the war effort. The subsicry has

been in effect since that time with subsequent modifications merelv

extending the area of apprication, changing the revel of payment, or

introducing additÍonal features. only LimiLed empirical research had

been done previous to this study Lo ascertain the effects of the sub-

sidy upon livestock production paErerns.

rt was hypothesized trraL the transportation subsidy, which

applied to movemenE of feed grains between specífic regions in canada,

had increased the volume of grain moved and had decreased the movement

of finished products. consequently, a nerü spatial equiribrium in the

livestock-feed economy ncit in accord with comparative advantage had

cieveloped. This resulted in an i-ncrease in the total cost incurred in
satisfying the given consumer demand for animal products,

Three alternaEÍve methods of analysis were considered feasible
to test the hypotheses. The first invorved Ehe development of a

Lheoretical model and evaluating the existing situation on the basis
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of ruhat could be expiainecì by the nloclel " The seconcl requirecl the

deternination of the elasticities of suppLy and c]emand for feecì Er¿Lins

so that ai1 es timaie of il-re gains or loss es of the af f ecie,c groups of

incÌividuais couLd be made. The third consistecì of construct tn.^ a ¡noclel

f^.^^^-^^^..F Fl-.Lo rePresent tne real world situation and enpirically determining the

effecc of the subsidy upon specifíecl activities. The first method was

rejecied since an earlier study by another researcher had demonsiratecì

the iveakness of this approach. Demand and suppLy anaiysis does not

lend itself co the determination of production patterns by areas or

the interregionaL movements of the respective prociucts. Consequently,

this method was not appropriate to use in testing the hypotheses" To

a¡¡n^a¡, õt^ -,,^^^^ +-'^^-. L,. ^!L^.-accomoqaEe suggestlons Dy oEner analysis, multiple regression rvas used

to make estimaLes of the elasticities of supply and clemand. Many of

the calcuLated coefficients rvere not statisLically significant. The

thirci alternative was found to be the nost appropriate. A linear

prograntiring model was developed to represenL the real worid situation"

Four alternative sets of resou::ce restrictions were imposecl on the model

These represeirted the current distribution of resources, the allocation

of the feed grain acreage among the respective feecì crops, the re-

clist,ribution of the basic herd ancl finally the elimination of tiie export

requiremcnt for feecì grain" In addition, four obicctive

to reflect aLternative levels of subsiciv. These allov,¡ed

of sixieen different resource-subsidy combi-nations to be

rows wei:e used

the effects

^^..^^-^,1svrrrPo! Eu.
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Tlre results obtained fronl t.he analysis servecl to affirm the

hypotheses nlade at the outset of the study. The volume of feed grain
'l-r^---^.-Ê^l ì-^ ÊLransPOrLeo Det\4reen regions increased when the subsidy was appliecl and

consequently livestock were not being proclucecl in accord with natural

^^m,1^{-{ 
f ."'^ ^-1.-^-F-^^corrrPcLrLrve aovantage. Part of the subsÍdy was absorbed to overcome

the inefficiency artificially introducecj and thus the total cost

incurred þV tl-t" consumer in satisfying his demands for animal products

increased. The analysis also indicated thaf- substantial savings would

accrue if livestock product.ion was carried on at optimum levels in the

respective provinces. The acreage devoted to feed product.ion was im-

properly allocated among the individual crops and in addition the

distribution of the numbers of the respective classes of animals \¡/as

not in accord with the achievement of minimum cosLs of production of

the desired end products. The export of feed grain during the year on

which Ehe st.udy was based, Lg62-63, had lÍtEle effect upon production

costs. It was found that adjustment within the Iivestock indus¡rv

¡vould result in greater savings in cost than would elirninaEion of the

sub s idy.

The level of the subsidy \^ras found to become a progressively

more important facEor in determining the location of livestock produc-

tion as the grain equivalent of the finar product increased. The

Iocation of poult.ry production \,ìras more affected than that of hogs

while the location of hog production lras more affect.ed than that of

beef cattle. The location of the lat.Eer class of livestock was found
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to be forage oriented. T'he existing level of subsidy tencled to resuLt

in maximum payrnents being made by the Government, a reflection of ihe

pattern of production that developed under the infLuence of the

subsidy.

In vierv of the inefficient use of resources that, was fostered

by the subsidy, there was lit.tre to justify its continuance. Removal

of the subsidy was therefore proposed as the desirable course of action.
A system of interim direct payments \{as suggested as a means to alLeviate

the pain of the subsequent adjustment. The use of addicional funds to
find aLternatives to the uneconomic livestock production encouraged by

the subsidy and to improve research and exËension facilities was also

pro pos ed.
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CI]}TPTER I

FEI'D FIìEIGI.IT I.SS IST,ANCIJ

The federal freighi assistance poricy on the movement of feed_

grains from the prairie provinces to Eastern canad.a and_ British

Col-umbia was introcluced in l94t to encourage expansion of l-ivestocli

prod-uct,ion, particularry hogs, as an aid- to the r+ar effort. The

increasing d-ernand- for meat at home and abroa<ì required_ ac-¡,ion by the

Fed-eral Government if price control was to be maintained. l¡hile ai the

same time satisfying ihe existing market outl_ets.1

Ifhen first introduced., the freight assistance policy consisted-

of payment of one 'r,hird the freight charges on røestern grains and

millfeed-s moved from Ft"'l{il-liam and. Port.A.rihur to points in Eastern

Canad"a and- from points in l{estern Canad-a to British Columbia. Fr¡¡rd-s

for payrnent of the subsid-y r,rere made availabl-e by annual parl-iamentary

appropriation. The Level of payment vas soon increased- sufficien-Llv
to a lever approximating the totar cosi of feed grilin. movement"

The Governnen'r, provided trvo reasons for in1,roducing .ilre

subsidy: (r) to expa'd" tire ma::lcet for r,¡estern feed. grains and.

(z) to provicle assistance for l-ivestoch prod.uction rn the provinces

of Eastern canada and. in British columbia" The freight subsid.y was,

tA morn comprete account of matters pertaining to the subsid,y
may be for:.nd in M" J. cameron and F. shefrin, Fed.eral Agricuftural_
r¡.ssist?nce Pr_ograms, Canad_a lgOO-1951" Ottav@t ofAgriculture, 1952, ana subãeqüenT@pl-ernents.



Ito'r{ever, onl-y part of the overall r*artime feed- and livestock program.

Àssistance i{as also providecl for storing the western grain on farms

in the receiving areas to encourage purchase d-uring the navigation

season' The price of feed grain to purchasing farmers was maintained.

in the face of slowry rising prices to procrucers of the feed. by means

of d"ravback ,oayments. subsid.ies were also paid for a rimited. period_

on the manufacture of arfarfa meaf and- the shipment of beet pu]_p.

¡Lssociatecl with feed freight assistance rras the wheat acreage

reduction program whereby farmers in I{estern Canad.a røere given specific
payments on an acreage basis to shift away from prod.ucing vheat for
rshich a serious storage probrem existed.. The purpose of this program

vas fourford: (r) t,o compensate wheat producers for the r_oss of cash

income as a result of being prevented from making the usual d.eliveries
vhich had become subject to a quol,a system; (z) ro pu.ü into operation

a plan for reducing..vheat prod.uction; (¡) to encourage the prod"uction

of forage and- feed grains for an increasing rivestock popul-at,ion and

(4) to encourage the use of fall-or+ as a medium of providing cLeferred.

prod-uctivity increases. rn addition, partiaLLy to acconunod"ate the

large increase in western hog d.er-iveries a,nd at the same time

maintain the returns of rrestern producers, assistance was paid on the

movement of rive hogs to eastern plants. pa¡rments r,¡.ere afso mad.e to
encourage the use of fertilizer and- lime in Eastern Canad-a and. British
Cofumbia"

Ä11 the wartime programs. were of short duration except one,
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ihat of freight assistance on feed grains. rt is difficulr to fuLly

determine the Logic behind this retention. The most fruitful area of

investigation would appear t.o l¡e the poLitics invorved. what began

as a means of assisting livestoclc produclion in the short run has be-

come acce¡lted as a continuing policy, attacks upon rvhich are resentecl

in certain quarters. Over tirne adjustment.s have been made in the level

of the subsidy primarily to accommodate the changes in freight rates

ânâ f'n o¡r' -1 : ó^ |.lra nri ¡a aF laaÅ n-oj n¡ kaf,.,¡n-drru LU Ëqu<lrrzrc Llre. P[ rce oI leeu grarns Detween areas "

gurprisingly little formal investigation of the effect of the

subsidy has been done until recent vears. This no doubt reflects Ëhe

shortage of research personnel and the complexity of the task" on the

other hand, various groups have presented data to supporE their

respective points of view and these deserve examination.

The C.F.A. and

The feed

the Feed Grain Subsidy

grain subsidy policy as initiated in l94t by the

Federal Government met with the approval of the Canadian Federation of

Agriculture. rt was reaLLzed at the time that maximum use of the

facilities available for the production of meat rvas required to aid

the war efforL. Since considerable productive plant rernained unused

in Eastern canada while at the sariie time a surplus of feed grain

existed in trfestern canada, the policy of assisting the movernent of

feed grain appeared justified. Indeed, as the records of production



ind.icate, the policy served to assist Canad.ian farmers in neeting the

d-emand-s placed" upon them" The rÍar emergency \,/as over by 1945 ancl this

vas fol-lor+ed by a period of readjustmenl, in European countries" In

consequerrce, the d"enand for livestock proclucts remained- high" More-

over, since that time, the C"F.d" has consisi;ently agitated- for an

increasing d-egree of interference by government in ihe markeiing of

feed grains, particuJ-ar1y in those areas of Canad-a outside the prairie

provinces, Arr examination of the proposals put fori¡ard" indicates that

most of them arose from special interest groups wiihin the Fed-eration"

In ad-d"ition, there is no evid-ence of any research being cond-ucted on

the d"ifferential effects of these proposals on the various regions of

Canada. Over time the feed. subsidy policy has devel-oped. from being

one receiving the lacíl approvaÌ of the Federation to one actively

supported. Consequent,Iy, an examination of this a"vufop*ent appears

j ustified..

The progression in d-eveloprnent of 'she current Federation

atl,itude tor¿ard. the feecL grain subsid-y can be follorsed" through an

examination of the annual submissions to the fed-eral cabinel," These

subrnissions appear in published- form as freeJ-y d.istributed. annual

-^**Lì^¿- ^-ri'-ed Farmers Meet the Cabinet" Perusal of these1r4¡¡ryr1f,s uò cfr vf ur

pamphlets indicates that the first reference to the subsid"y appeared-

in the 1942 submission from r¿hich the following request to the govern-

ment is drawn;



rrThat thcre shoul-d bc guaranteed_ to farmers purchasing
feecl grains atr' aclecluai;e supply at prices consis,oent
r'¡ith the level of livestocli prices, to implemenl, vhich,
if necessary, Government lttrea'r, stocks could. be mad.e
availabÌe, while the çurren'u freight assistance policy
should. be continued-. tr¿

ÄctuaL support for feecl freight assistance by the Fed-eration, however,

apparently started. somer¿hat earlier. This is borne out in the

folloving short summary received- from the Fed_eration:

rrThe policy can be said io have had its origin in an
agitation started- in the Maritimes in 1938. The need
for some such policy lras emphasized in a national feed_
grain conference called_ by ihe Canadian Federation of
Agriculture in Ottar.¡a in July L94I" Follolring this
conference, and- one a month later cailed by the Fed.eral
Minister of Ägricul-ture, the Canad_ian government
established the Freight Ässistance policy to take effect
October 1, I94I" It was d.esigned_ aL 'v]naf time to
provid.e maximum utilization of our agricultural resouïces
both east and- rrest, in the interest of the r+ar effort."3

Further d.etail- is apparently not avail-able since the previous record.s

of the organization have been reregated- to ì;he archives" The first

statcment appcars to be significant. The id.ea of the subsidy

originated. before the war emergency and- ctid. not receive general

support for some time. This ind-icates thai some reservations must

have existed. rel-ative to the meri-ì;s of the idea" Ad-option of the

iclea came as a result of an entirei-y changed. set of circumstances to

those which existecl at the time it r,ras first pui forward..

2C,¡.¡.. , Farmers Meet the Cabinei,. Ottawa: Mutual- Itu"",
1942, p" 8.

--D. I{irk, persona} l-etter dated- April 26, L965"



During the r"ar years the Fed-eration lras more concerned- vith the

avail-abil-ity of transportation to move the grain than vith support for

the subsid-y itself. The subsid-y rs¿s of such obvious val-ue in assisting

in the national prod.uction of l-ivestock products that its continuance

was not a matter for d.ebate. In the f943 submission the folloving

statement appears:

'rNotwithstand-ing the above it should. be recognized_
that the feed- situation in Eastern Canada vill-
neerl continuous careful- attention ancl may require
emergent action from time to time, particul-arly
vith respect to transpor'oaiion facil-ities.'r'F

Transportation for feed. grains by thal, 1,ime had become a critical

factor" storage facil-ities for feed. grain in Eastern canad.a were

l-imited requiring continuous reprenishment of feed stochs if -r,he

existing dernand- i+as to be met. Atteniion rras dra¡.m to this situation

in the 1944 submission, arl exerpt of rshich foll_or+s:

'rNotrrithstanding 'the fact that at times ì;he demand_
for \¡estern grains in Eastern Canad_a has appeared_
to be temporarily satisfied_, it must be remembered_
that storage facilities of d.ealers and farmers are
limited., and- that, actual reserves of such feeds in
the East are comparatively smal-l. It vilJ- rcquire
cont,inuous attention by Government officials, to
avoid the d.angers of a_shortage ryhich might imperil
livestock production" " 

)

The feed situation in Eastern canada had- become ress acute by

1945 for 'r,wo reasons; the clemand. for l-ivestock products vas ress

4'c.F.Ä. 
,

L943, p" 6.
4'Ç.F.4. ,

L944, p" 8.

Farmers Meet 'ohe C abinet. Ottava: Mutua1 Piess,

Ottawa: Mutual Press,Fa,rmers Meet the Cabinet"



urgent as a resuli of the increasingJ-y favourabl-e prosecution of the

war and aÌso that producers had- been abfe to make the necessary

^ f i.. ^+*^-+ T-@uJ uù u¡.L-' u o f,rr consequence, rro direct ref erence is mad"e to the f eed-

grain situation in the 1945 submission"

The following year was one d-evoted to assessment. In the

Fed-eration statement of policy in 1946 the fol-lorring comment, appears:

trThe general feeling, hoveverr was that the time
is ripe for a reconsid,eration of our national
livestock program, rvith the objective of
estabtishing a broacl national policy in procluction
having regard- to the resources and- ad,apl,abil-i'uy of
the various areas of the d-ominion, and- co-ordinating
such a policy i+ith a broad" nai;ional policy for i;he
production and- markel,ing of essential feeds and. feed
grains in relation to Iivestock production.'ro

The policy announced at this tine v'a.s very creditable" The i:ime vas

opportr:le for such an assessment, The var had terminated and many of

the associated" controls irnposed. to aid. in its prosecution rrere about

to be mod-ified or removed.. In viev of this, the stat,ement is very

significant and represen¿rJs a high point in the attitucle of the

Federation vith regard- to feed grain policy" Unfortulately, the

assessment mad.e d-id" not arise from objective resealrch" The time r+as

ind.eed. appropriate for such research as the feed grain freight assist-

ance policy folloved d.uring the irar period- had brought about

prod-uction adjustments within the various regions of Canad.a and-

6C.a"O., Farmers Meet the Cabinet. Otia¡va: Mutual Press,
1946, pp. 7-8.



modification was cal-led for due to the changing situation. rt is
interesting to speculate upon vhat concl-usions r,rould- have been reached.

if this research had been cond.ucted_.

It is easy to criticize the Federation for their inactivÍty in
the research area. Fed.eration poricy is the resur-t of compromise

betr'¡een various farm groups from the d-iverse areas of prod.uction vithin
Canada. Po1icy tend.s to be d.eveloped- in accord vith the interests of

the strongest pressure groups. Eastern l-ivestock farmers \{eïe veïy
vocal- at this time in support of the freight assistance policy since

they had a vested. interest in cheap feed.. on the other hand., the

poÌicies put forvard. by the l{es'r,ern section of the Federation tend_ed

to be infl-uenced predominantJ-y by the wishes of the grain grovers r+ho

'were provid-ing the major share of the financiaÌ support for the

organization" The grain grov'ers had. at least two strong reasons to

support the freight subsidy poticy. The poJ_icy appearetL to encourage

the use of l{estern grain in Eastern Canad-a and- if the continuance of

this policy \,¿as fostered., the cooperation of the Eastern section of
the Fed-eration wou]d be more easiJ-y obtaÍned. in suppor-L of the move

to have the canad.ian rflheat Board. assume soÌe responsibility for the

marketing of oats and. barl-ey from the prairies. unfortr¡nately, the

interests of Eastern grain prod-ucers and. I{estern l-ivestock producers

r+ere ignored, primarily due to üreir rerativefy rreak position. The

l-ack of obj ective action on the part of the Federation in the d.evelop_

ment of a research program in the area has had. consequences that have



become increasingly apparent since that time"

By L947, even though the research program had- not been under-

taken, the Fed.eration policy was to support continuance of the subsidy

at a time when reservations were being voiced. in government. The

foÌloving statements from i.]ne 194T submission appears significant:
rrAnd- let us not overlook the fr:¡clamental importance
of a feed grain supply in such a program. One of
the reasons rrhy this abund_ance has been possible
has been the fact that rre have had- an adequaie ancl
increasing output of feed grains, togei,her lrith
vhich r,¡'e have had the best organized and. most
stabl-e feed- grain and. millfeed-s program r.¡hich has
ever been d-eveloped. for Canada"

One fact v'e d-esire 'oo bring prominently to
your attention today is that in our opinion it
vould be a serious mistake and_ a retrograd_e step
on the part of governmeni to r:nd"er-estimate -bhe

value of the feed program and. io i¡ithd.raw support
from it thereby permitting it to deteriorate if
not to d-isintegrate.rrT

rt was obvious that 'r,he poricy as enr-¡nciated- was nov to resist any

changes in feed. freight assistance since if these occurred- they vould-

be accompanied by read-justments at the farm l-evel" There was

apparently no further consid-eration given to an objective eval-uation

of freight assistance, this having been abandoned. in the interests of

expediency. since that, tirne the basic poJ-icy of the Federation

relative to the subsid-y has not changed" Hôr+ever, since 
.it 

is a

national- body the Fed.eratíon could- not avoid, a consid.eration of some

-'C.F.4., Farmers Meet the Cabine-t " Ottarsa: MutuaL press,
1947, p" 3"
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of the ranifications vithin particular areas of -the country" Some

ihoughi'rras th-erefore given in l94B to ihe C.evelopment of an overal-l

fecd grains poJ-icy in r+hich the \{heat Board- and. freight assistance

,,^.,1;r -r^,. n^j^- roles. This is borne out in the submission to therY9Urq yr@J rIøJ vr

Cabinet naðe in iirat year r+here 1,he folloiting statenen-r, appears:

"I{ith rcspect to the freight assisl,ance policy on
f eecl grains, r.¡e are asking tha-, this pol-icy rerilain

'in effect u¡rtil ii, can þe embod-iecÌ in a national
policy on feed grains."Ó

There is evidence of a shift in emphasis in Feo.eraiion policy

the folforring year. Large exporl,s of Canadian feed grains vere being

mad-e to overseas countries and- ihese rrere the cause of some concern

among l-ivestock producers particularly in those areas dependent upon

ì,I^-+^-ñ ^-. i- rñ .r^.r'i +i ^ñ +he l{heat Board. had assumecl sol-eìÏgÞ uglII 3a@rrr. frr 4uur vrvrrt v¡ls

responsibility for marketing prairie oats and. barley. the freight

assistance poJ-icy was itself being increasingly subject to criticism.

The original- policy hacl been brought into force by order-in-coi-¡ncil

and, continuecl to be imposecL in ihis manner. It rras therefore subject

to annual reviev in Parliament ancl this caused- concern to the

l'ecleration. To avoid an open conflict of interest betr,¡een prairie grain

growers and livestock feeders ouiside i;he prairie region a covert

suggestiorì \{as mad-e for an impartial bod-y to aclminister the subsidy

and- to maintain adequate feed. supplies Ín consuming areas.

Bc.u"o"

1948, p. 7.
. Farmers Meet the Cabinet" Oitarsa; MutuaL Press.
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Äccordingly, the follor*ing s'oatements appeal:ecl in ilre 1949

submission:

"Recognizing the importance of the rivestocri inclus-bry.
in our economy, we believe that the ¡naintenance of
acì,equate reserves of f eecL grains io meet .t,he neecls
of our livestoch industry shoulcl be an integral- part
of our agricultural program, ancl further, this being
a matter of policy, is therefore the responsibility
of government rath.er than the Canad.ian i,Iheat Board.

" Believing thai the freight assistance policy
has been of advantage naiionally to our Canad.ian
livestock and_ grain industry, ve recommend that this
freigh't assistance be^mad-e a perrßanent feature of
agricultural policy."Y

The laiter statement is repea-ued i+ithout change in intent in boi;h the

1950 and- I951 submissions" I{ovever, it vilI be noted from these

statcmen'r,s ihat the recemmendal,Íon for 'uhe freight assistance policy

to be mad-e permanent was based- on.believingr a¡rd on "the general

oprnaon expressed- by member bodiest'. For an organization to support

a rrn-l i ¡r¡ {nr¡^lr"-i-^ .l-l.^ :i+..-^^ ^4 ^^*^ r-,---@ yurruJ rrtv u-L v Ing 'ìrne expencl]-ture of some twenty millions of d-olÌars

annual Iy must have recluired- consid.erable smugness in vier+ of the

recluest made previously for a cornprehensive stucìy of the

livestoch-feed inclustry r^¡hicb. had. nol, been pursuecl" Onthe other

ìrancl , thcre \{as no consicleration given in 1,he submissions to the

cliversil,y of -bhe vierq heÌcl, by Jlastern grain producers a¡rCr l{estern

lives-t ock pirod-ucers" The comparative ad.vantage of these two groups

g-C.F.A.
T949, p. 6.

, Farrners Meet the.Cabinet. Oitarra: ì'lutual Press,
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vas impaired as a result of ',,he subsid.y. I{hile a d_iversity of

interest existed r'¡ithin the respective regions, a somer^r'hat more

obvious problem arose as a result of the'l{heat Board. assuming the

marketing of prairie oats and- barley. Livesl,ock feeders outsid-e the

area were concerned- that the operations of the Board. r,¡ere tendíng to

have an effect on their operations. The feed.ers argued- that a feed-

reserve program for them was justified. in equal measure to the

marketing program d-evel-oped" for \{estern feed grains" \{hi1e the

d,emand. for Vestern feed. grain in the feed. d-eficit areas of the country

had increased, the storage facilities for and the inventories carried-

of these grains in consuming areas had. not simitarly expanded-. part

of the probJ-em arose from the fact that feed_ graì-ns competed_ with

grain for export for both transportation and. storage facilities,

Eastern feeders consid-ered- ad.equate facilities should" be provid"ed- by

the selling bod-y vhereas I{estern grain grorrrers did. not feel- under any

obligation to ad-d. to those alread.y avail-abl-e since the l-ocal d.emand-

for feed. was merel-y supprementary to that of the export market. This

conffict of interest has remained. up to the present time.

A red.uction in the rates of payment of the subsid_y in 1955

brought forth vociferous protests. These are reflected- in the annual

submission to the Cabinet for that year in r+hich the foll-oiring state-

ments appear:



ItSince our annual convention great concern has
been expressed. over the aciion of the Government
in reducing the rates of payment mad.e by it on
feed freight shipments from the prairie
provinces, and our farmers are demanding that
the former scale of assistance be restored..

The feed freight assistance policy has
' been in effect now for nearly fifteen yeaïs, æd

as a result the economic structure of the agricuÌ-
tural- industry has been cleveloped in line vith
this policy" In other vord-s, it has become so
f ÍrmJ-y establ-ished- a part of our agricultural
program that we have in recent years pressed_ f9¡
the poJ-icy to be placed in a permu,r,."r,.i basis""fO

The latter paragraph is particularly significant. Apparent,Iy, a

policy shouÌd- be continued just because it has caused- a particular

all-ocation of resouïces, rn other rsorcls" what had- started off

partry as an assist to feed-ing cor^rs had. become in effect, attsacred-rl

cor+! This rather tenuous position did not, howeveï, prevent the

Federation t¡+o years later from opposing freight increases on feed.

grain movements. while on one hand. supporting a subsid.y policy in

one area they were objecting to it, in another. To offset, the

increase in freight costs an increase in the level of subsid-y was

requested" The poì-icy statement in this regard follows:
I'The Canadian Federation of Agricul-ture sl,rongly
opposes the granting of the recent, general rate
increases, partly on 1,he grounds that further
increases in farm costs from this source
represent a d-efinite inequity; In the specific

f0^-^U.¡'.4., Farmers Meet the Cabinet. Ottava: Mutual press
1955, p" 10.
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case of feed. gr.ains \,/.e have the add.itionat
factor that these higher freight costs seïve
only to r¡ndernine this very sou¡rd- national-
policy. I{e therefore strongly urge that the
l-evel of freight assistance be increased to
cover the recent freight increases."ff

There r+as littfe change in the submissions made reÌati-ve to the

subsidy in the subsequent ti+o years. support continued to be given

to the idea that the subsid_y be incorporated_ into l:ermanent

legislation.

A shift in the position of the Federation occurïed. in 1961.

rn add"ition to the usual- request for perrnanency, a ïecommenciation was

mad-e that the subsid-y al-so apply to movements of Ontario corn and

*heat,. This suggestion arose from the agitation by ontario grain
growers for assistance that r.¡oul-d enabl-e their products to compet,e

with American corn. The annuar presentation to the cabinet contains
this request:

Itl{e recommend to the Government a poì-icy of making
water and freight rates on eastern shipments ofOntario corn and. rsheat (aì_though the l-atterdoes
not presently move to Canada from the U"S.)
competitive vith rates for U"S. grains from
terminal positions in the U.S. to Eastern Canad.ian
MarketS " 

rra¿

]t^ _U..þ'.A.. , Farmers
1957, p" 9"

12^-^L;.F..{", Farmers
196l-, p. B.
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A subsid¡'on the movement of corn l¡as subsequen-r,ly applied_ but this

met rsith a mixed- reception from ihe Federation since i-us administra-

tion did- not accompfish the d-esired" effect.

Ä major siatement of policy was mad-e by the Fecleration in

1962" This appeared- as Appendix C in-i;he annual submission to the

cabinet. since this sta',,ement is concise it is included- as part of

this discussion:

"Feed- freight assistance in Canad.a is a national
policy. It is ihe sirongly helcl vier,¡ of ihe
Ca¡.adian Federai:ion of Á.griculture that feed
freighi assistance is a sound_ ancÌ clesirable policy
1,hat is effective in serving the national-
interest. The purposes of feed. assistance are:
to encourage the equi'i;able and. balanced. d-evelop-
ment of livestoch production ín Canacla; to
stabilize grain and livestock prices and, marhets;
to ensure 'uhe util-izaüíon of Canadian grain in
the Canadian lives-t,ock ind.ustry, and to guarantee
an ad.equate conl,inuity of supply of protoin food--
stuffs to the Canad-ian consuner" Feed- freÍght
assistance is an agricultural and. not a trans-
portation policy.

The feed freighi; assis'1,ance policy is part
of the total picture of national agricul-tural
policy in Canad.a" It should. be assessed in
rel-ationship to its pJ-ace in the total grain and.
livestock marketing, production and policy
picture 

"

The approach to feed freight assistance
polÍcy in Canacla shoulcì be one of looking tor^rard
its main-benarÌce and improvement" fn particular
there is need. for the removal of inequities ihat
exist in i,he comparative cost of transporiation
for feecl grain s',,ill- borne by some farmer con-
sumers, for example, by the British Columbia
f eed-ers, and- f eed-ers in ceriain areas of other
Provinces.
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2.

The Canadian Fed-eration of lr.gricufture therefore
recommend-s:

That the policy of assisting the movement of
feecl grain to Eastern Canadian anC- British
Columbia markets be con,oinued..
That f eecl freÍght assistance pol-icy be
embocliecl" in special_ legislation, replacing
the present policy of impJ"emen,r,ation through
Order-in-Corilcil- and annual- incl-usion of
expenditures in the Appropria.uions Bilt"
That in general the applicai,ion of freight
assistance on feed" grain, millfeeds, and.
screenings be continue<1 on tÌre present
basis. Some adjustments in the application
of the policy are, hor,rever, required_ to
provide a greater degree of eclui-ty to
consumers of feecl grains than is ai presenì;
achieved" To this end the present policy
should be moclified. to provii.e ihat in no
case sha]l the balance of cost of trans-
portation to the consumer, after payment of
i;he assistance, be greater than $3"00 per
ton" The transpori;ation cost referrecl toj.s the co st o,f the novement to recognized
local clestina,-i,ions 

"
Tha-l, in principi-e rates of freight assistance
paid, should- not be greater tha¡r -Hre cost of
movemenl, to recognized, l_ocal cj.estinations"
The policy of assistecl feecl freiglit shoulcl
bc extentlecl to Ontario vhe¿t and, corn moving
to provinces east of Ontario. (fnis
assist¿rnce should be paicì_ ¿t a, rate calcul-ated-
as follorqs: The rate of freì.gitt assistalr.ce on
western grain shipped from the Lak.ehe¿cl to i;he
destination of the Ontario grain movemen-b,
l-ess, the freight assistance on r,¡estern grain
from the Lakehead i;o ihe point of loacling of
ihe Ontario grain movement. The minimum
assistance shoulcl be fji5"00 per ton. )TLn* -..--^-+ ^-r, f ^^^ €-^-; ^,ì-r- ^ ^^rnaT, pAJ¡men-L Ol r vuu a r çr8¡r, o¡siSiance need_
not be_ confined. +^ -^-.^-^-.r-- L-- tfarr,er and,f or
""i1"rtã" 

vv '¡vv ç¡¡rËrruò uJ

?
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The first paragraph of i;his policy statement is partÍcularly

interesting. The recognizeð purposes of freight assistance have

changed". No reference is mad-e to any a1-t,ernative policy r,¡hich coul_d_

accomplish the same end, or even as may be suggesied- the effect of a

change in policy by rernovÍng the subsidy. Rather the s-r,atement

ind"icates that the Federation \,¡as in full_ support of the policy l¿,ith_

out having analyzed. its d-ifferential- effects on production patterns

betrveen regions vithin canada. The follo*ing senten-ce supporting

such an anaì-ysi s,

" f t should, be assessed_ in rela1,io'ship to its plaåe
in the totat grain and_ Ìivesi;ock marketins.
production and trad.e policy piciure.rrf4

apparently d-id- not infl-uence subsequent recommendations. The sta-te-

ment indicates the need for objective stud.y. Hovever, there is no

in<lication that such a stud.y *as in fact seriousi-y considered. such

a study no d-oubt wourd presumably no-t, have supported. the suggestion

that subsid.ies be paicl on the movement of grain out of as r.¡eLl as

into Ontario.

The Fecleration continued- to be concerned- with ihe -orob]-em of

the limited storage capacity avairabLe for feed. grains in Eastern

areas. Ilovever, here a shift in poin-r, of vielr was indicated. The

RoyaJ- commission on Transportation in thei" 
"uportf5 hrd_ suggested.

14* 'Ibid., p " 18 "
'ì(
LJ^-Il,oyal Commission on Transportation,

Queenf s Printerr 1lp " 24.6-247 
"

¡úeÞora v oI. 11" 0ttawa:
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that recommendations four ancL six be ad-opted and that five be

rejccted- sincc the principle that a nev subsid.y be insti-,,uted in

ord-er to offset an ol"d- one could- not be acceptec.. The commission,

holrever, clid" request the Federal Government to make a cletailed- assess-

ment of the feeci freight assistance policy in order io d-etermine

vhether or not in its present form it l+as still benefitting Canacì.ian

agriculture to the greatest possible extent or vheiher assistance

coul-d be more effectively applied through provid_ing acld.itional

storage capacity in the feecling areas or some other form of aid_. The

Federation took violent exception to this request thus a.,,tempting to

compensate for their r+eak position" An alternaiive proposal for

storage assistance on feed- grain stored- in Eastern efevators ¿urina

r+inter months rsas made" This suggestion \{as ral,er adopted. by the

Government but i¿hen this assisi;ance policy v'as in operation it failed.

to accompfish its purpose so has since been vithdrarrn" A favourable

freight rate on feed, grain movement during the winter months has been

substituted" rn ad.d-ition, a system of provisionar pricing has been

ad-opted- by the l{heat Board. to remove some of the risk involvecl in

hoJ-d"ing feed" grain over the r"inter mon'uhs in Eas-r,ern ef evators.

As a result of the increasing complexity in the administration

of the subsid-y l¡hich now involved storage as vel-l- as transportation,

the Federation suggested- ín 1964,ohat an Eastern a¡rd. British Columbia

Feed. Grain Agency be establ-isheo"
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lìre agcncy would have the responsibility to adrninister the subsicly

and related prograrns and also to study and advise on all aspects of

feed grain policy. The agency \das not to:

. "interfere with the exercise by the Canadian
i^lheat Board of its responsibility to market lnlestern
grain in an orderLy fashion in the interests of
producers of l^Ies tern grain . 'r 

I6

The Federation has continued Eo press for the establishment of such

an agency. Legislation for such an agency \úas formulated Ln L966"

However, the functions of such an agency, in the view of its

proponents, have been broadened to include that of being a central

purchasing agency for feed grains which could result in the price of

feed grain being established on a poritical rather than economic

basis since in effect a Government biLateral monopoly would exist.

ExamÍnation of tire development of Federation opinion toward Èhe

feed freight subsidy reveals that the necessit.y for research has been

recognized. On the other hand, research rvhich might reveal the true

nature of the regional effects of the subsidy has not been actively

supported" Rather, support has been given io the subsidy in response

to the demands of pressure groups within the organization. This has

resulted in the stand Eaken being inconsistent" The stand taken

reflects the reLative strengths of the many individual pressure

16C.f.4. Farmers Meet the Cabinet. Ottawa: Mutual press,
ryo+, p. /.
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groups of i¡hich the Federation is composed-. The interests of' I{estern

grain prod-ucers to this time have been protectecl ancl the point of

view of livesi;ock feed-ers outsid-e ilre prairies has been brought to

the fore" 0n 1,he other hand-, the interests of both \¡estern 1ivestock

feeders and- Eastern grain gïowers have been rargely ignorecl.

The stand- taken by 'r,he Federa*uion is most unfortr.rrate for

agriculture as a rrhore" Historically, farmers have been opposecl to

special- privilege" Maoy successful- a-r,tempts have been mad-e to over-

come'the effect of privileges extend-ed by Government to o,r,her groups.

By supporting the subsid-y without first having conductecl objeci,ive

research into al f its ramificatì-ons, the Fed.eration has arrorred.

itself to be placed in the u¡rtenable position r+here the present

poÌicy may result in direct confLict between its constituent member-

ship groups.

Àttitude of Other Parties. Tor,¡ard the Subsidy

The other nn rl-.i os o f f an* ed, by the subsidy, r+hich inclucÌe the

erevator companies, the miJ-lers, i;he transporiation services ancl-

Government have been fess vocar ilran 1,he r¡ederation. I{ith the

exception of Government, these groups have assumed_ a passive rore"

The effects upon the elevator companies and- the mill-ers are diffrcult

to assess, but since most of these operate in both Eastern and.

I{estern canad.a, the effect on their operations in aggregate wou]d

appear to be smal-l-. The railiøays are affected. to the exten-r, ihat
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gross ton-nage tends to increase as a resur-t of i;he substitution of
movements of grain ancl feeder animal-s for finished animals, meat and.

poultry products" rn as much as there has been no active stand iaken
on the subsid-y by the transportation media, i¿r, câ.n onry be assumecl

that they are not adversery affected. on the other hancl , the Fecreral

Government has a direct interes'i; since the subsidy involves an annual
expenditure of some twenty miÌlions of ¿ol1ars. provinciaf Govern-
ments al-so have an interest in the subsid,y in view of its effect upon

some of i;heir r-ocar- policies regarding rivestock produciion.
Economists, interested. as they are vith the efficient arrocation
of resources, are concerned r+ith ,çhe distortio' in comparative

ad'vantage brought about by the subsidy. rt is not surprising there_
fore that the research d-one refative to the subsidy has been

initiated by various Governments and the economics profession rather
than by other groups"

s'budies a¡rd discussions in varying degrees of d.epth rrave been

conclucted by several organizations. These organizations include
among others, the committee on Maniiobars Economic Future, the Royal
commission on Transportation, the canadian Agricurturar Economics

society, the l{innipeg chamber of commerce, the AgricuÌ-tura] Economics

Research councir and- the standing committee on "A.gricur-ture and_

colonization of the House of commons. .¿L1r- these stud.ies served_ to
emphasize the differentiar. effects of the application of ,,,he subsrd,v
on the various regions in Canad_a.
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(a) The Nianitoba Stucly

Ðr. A. I{. Ì{ood- in his analysis of ,uhe effect of the feed

freight assistance policy prepared" a table shorøing the effect of the

assistance on the rel-ative cost of shipping meat, feed-er cattl-e, and-

grain from li¡innipeg to Eastern cu,ou,do.17 This table indicated ihat

the subsid-y reversed the ad-vantage Iüestern canad.ian livestock

producers had" in shipping cattle in terms of meat rather tha,n grain

equivaJ.ents from ì{innipeg to Toronto. rn the case of hogs, r¿hile

pork products could. normalfy be shipped_ in the form of grain

equivalents rather than meat, this situation was exacerbated. by the

subsid.y. \{ith regard to shipments between Winnipeg ancl- Truro it yas

stifl more economical to ship cattl_e in the form of meat prod-uc-r,s

rather than grain when the subsid.y vas imposed. but to a much less

marked. d-egree. 0n the other hand-, application of the subsid_y

reversed the normal situation vhere pork prod.uc'os coul_d. be shipped at

substantial-J-y less cost than the equivalent in the form of grain"

Dr. \{ood al-so drert attention to other possible effects of the subsidy

which incl-uded. the expansion of d.emand for r^¡estern srains and- the

d-epressing tendencies upon the prod-uction of Easì;ern grain. His

general- conclusion was:

lt rnì^ 
^ "" ^ -; ^ L ^- -^--rrrçrs -¡.Ð, rrunvvêI2 no question that the

cLirection of the effect is to improve the

r7^._-'Gilson et.
Canada b¿ 1975 ancl-
Manitoba, \{innipeg:
of Manitoba, 1962,

al ., levelopment of the Livestocli Incìustry in
Implications for the lÍeat Pachj.ng InC.ustrv in
n"p"rtment oil'gñãuïturaTTñämîãfñîve r s i typ. 9"20"



comparative acLvantage of the eastcrn provinces
in livestock production or to lorser their
comparative d"isad-r'an*rrage. Prod-uction and- pro-
cessing r*oul-d be stimulatgd. in Manitoba by
removal of the subsidy.rrlÕ

(b) The Royal Commission on Transportation"

The Royal- Commission on Transportat,Íon conducted a si,ud.y on

the effects of the subsid.y on the National- Transporiation policy.

The stud.y served. to bring into focus the features vhich operated.

^^^i-^+ +L^ ^¡¡-'^i^-¿ ---- -o L ìo
@6@a'Ðu v'Ë ".ricient use of transportation resources.*' The

commission found that truck shipments were discrininated against.

One of the effects of the subsidy rvas to encourage the hauling of

rar'¡ material-s rather than more finished- prod.ucts io which attention

vas also drarrn by Dr" I{ood. Ii was the first study in rrhich

attention ivas given to the d.istortions introcLuced betveen the

relationships of feed. inputs. Ho¡v'ever, this aspect was not pursued..

The commiss:lon contend.ed 'ùhat the absorute effects of the subsid.v

upon receiving feed.ers vere diminishing over time as the complexity

of feed mixes increased. The concl-usion was reached- that the

Maritimes required. a d.ifferent policy if red meai prod.uction in that

area \^¡as to be increased. The subsid-y iras he1d. to cliscriminate in

favour of livestock and poultry producers in Eastern Canad-a and. the

IR
101Cl"

'', o-*-Roya1

pp. 233-258.

r P. 9.2O"

Commission on Transportation, Re?or'r,, VoJ-. II, 196I ,



feed grain prod-ucers i' \{estern Canada and, on the other

cliscrimj.nate against the Iivestock and pouliry producers

Canada and_ the feed. grain groÌrers in Eastern Canada. In
the Commission mad,e flre foJ_lowing pertinent comments:

'r. the reasons for continuing the poticy sincethat time (t{ortd l{ar fI) have not been cteàrlv
defined and the limits of its applicai;ion havä
subsequenti"y been r:¡certain. I[ithout such clearly
defined- appl-icatio¡r its administra-tion has becomeincreasingly d.ifficul-t and^ in many cases, based_on temporary expedients. "ZU

The commission obvÍously consid.ered its investigation purery cursory
since it mad-e the fotl-oruing statement:

"" ".it is apparen,o from our investigatrons ttratthis (feed. grain subsidy) shoufd be the subjectof much more, and. continuing, stud,y to remed.y and.prevent its adverse effects on transportation
efficiency and to rel-ate the burgeg+ì"g effectsof this policy to its objectives-rr21

Four recommsrÌfl¿t,i6ns veïe made by the commission, the f irst three
d-irected toward making the apprication of the subsid.y more efficient
and equitable whire the fourth, to r,¡hich the c.F.A. took exception,
r+as that:

hand-, to

of I{esiern

its report

trThe Federal Government shoul-d malie a cletailed
reassessment of the feed freight assistancepolicy in order to determine l,rhether or notin its present form it is siil_l benefiti,ing
Canaclian agriculture to -uhe greatest possiúle
exien-b, or vhether assisiance could. be moreeffectively applied. to, for example,
additional_ storage capacity in feed.ing areas

Ib1d.

2r-
-L p1o-"

:P.

rP. ) ¿-L
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or some othel forrn of aíd..,,22

:

I Due to the realil,ies of the political climate no positive action has been

taken on this recommend.ation to date.

(") The Canadian Ägricul-tural Economics Society

The ninth annual r+orkshop of the Canaclian Agricultr:ral

Economics Society, which r+as held. ín L964, rr'as devoted to consid_era-

tion of interregional competition in Canada. l,Iork Group III cliscussed-

the implica-r,ions of interregional competition in Canad-ian agriculture
f ^- ^^-'^--*^-+ ^i*^l -¿ ¡i--^ ^rrv¿ Bwvsar*usrlu programs aimed. at direct suppori; of farm incomes.

This group used the perfect compe-i;ition mod-el as a norm 'uo f.se as a ..

guid-e in its d.iscussion. The group consid-ered. that

" o costs '1,o society mus',, be minimized. f or a
given leve1 of total income þgnefits received.
by the agricultural sector.',23

Furthermore, when an eval-uation ¡ras mad.e of support programs making
,;)

use of impårt subsid.ies, feed- freighi; assisiance l{as used. as the

prime exampre. some general conclusions \¡ere reachecl regard.ing the

effects of this subsidv.

I'The effects of tìrc leecl FL:eight Assistance pjrogram
has bcen to improve the position of the eastern
livestock feeclers vis-a-vis their v.estern cor.:¡ter-
parts, and. to improve the posi-tion of the western

¿¿-, . -IbÍd., p" 247 "

23cu,'ud.iun Âgricultural Economics society, rnterregionar-
Cotpetition in Canadian Ägriculture. Ottavar ttliniñ-¡otrr¡ãlTõîhshop,
1964, p" 65"
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grain prod-ucers lel-ative to those in the East.
ft is possible 1,hat some benefii al-so accrues 'uo
the transportation services through inci'easeð
tonnage shipped" There has also been a tend.encv
to maintain and-/or increase l-ivestock and. poultry
production adjacent to main centres of consumption
as a result of the decreased. input cost. Hence,
ad-justments by the meat-packing ind"ustry have been
made.

It is ullihely tirat the Feed. Freight Assistance
program has had much effeci; in raising to-t,al- farm
incorne in either region. The decl_ine in income
of eastern grain prod_ucers has been offset to some
d.egree by the increase in income of eastern l_ive-
stoch feeders. In the Prairies, the reverse
situation occurred. The major effeci,s of the
program have been, therefore, to recl-isiribute farm
income ryiihin each region rather than to have in-
creased- it, and to have dis'r,orted_ the allocatiorr
of resources wj.thin and" betr^¡een regions" To ihis
extent, society bears an add-itional_ cost with no
appareni^offsetting economic gains to the farmaÀ
sector " 'lt*

(d) The Parl-iamentary Cornrnittee

The stand.ing committee on ,A,gricurture and. coronization v'as

given authority by Partiament in I-964 lo

'r " examine and, inquire f orthirith into a1l_
matters arising out of and. relating to .r,he

d"iff erence betryeen the prices receivecl f or
feed- grain by the prod_ucers in the prairie
provinces of Canad_a and_ the price paid by
l"ivestock feed-ers in Eastern Canad,a and
British Columbia. "25

)4-'Ibid.. p. 66"

¿)^, _.-Standing Committee on Agricul-ture and Cofonization" Minutes
of di"æ. and Evid-ence No. g. Otlawa; Queenrs prinie", WO+,p. 235"
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Various points of vierr Irere expressed during the hearings before the

committee, this clivergence of opinion ¡ef leci;ing to sorne d.egree the

impact of the subsidy upon the respective organizations concernecl.

The Montreal Corn Exchange .A.ssociation suggested that more ad.equate

stocks of feed grains be made avail-able by the Canadian \{heat Boarcl

at the Lakehead- and that the import d"uty on American corn be removed..

The group v'ere agreeable to storage costs being subsidized. by the

Government d-uring ihe ¡rinter months and. also supported. the subsicly.

The Metro Toronto Board. of Trad-e combined lrith the Ontario Elevator

Association and the Ontario Retail Feed- Ðeal-ers ¡\.ssociation supported

the subsidy and. the storage assistance poJ_icy and 
'ished that

additionaf terminal storage space be mad-e availabte for Ontario corn

and- expressed their disapproval- of any move to establ_ish an easiern

feed- grains agency. The British Col-umbia Federation of Agriculture
supported- retention of the subsid.y vhil-e ad,vocating that the maximum

1,ra,nspor1,tr,tio¡r cost, t,o British columbia feecl.ers ire esi;¿blished ¿l,t

\i4'40 per ton. The Nationaf Farmers Union felt 'br¿o principles shoulcl

gui<le the freight assistance progïam, (j) it must make feed. avaÍrabl-e

to eastern feeders on an rreconomical'r basis and (z) it must recognize
-r'he *effare of the prairie prod.ucer of feed- grains and. rivestock, but

the inconsistency of these tvo principtes was not recognized-. The

i -^+-'^- ^¡org¿L.Irza-úaon oÏ an eastern feed- grain purchasing agency rras proposed

r'¡hose powers r'¡ourd. extend. (t) to negotiation for supplies and. prices

with the canad.ian ]{heat Board., (z) ro administer the assistance
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program and- stoïage program, and (3) to make a stud.y for the puïpose

of d.etermining the proper focation of additional- storage facilities.

The union supported, by inference, the subsidy. Presentations by 'r,he

Independent Commercia] Corn Grorvers Association of Ontario and. the

Ontario Seed Corn Growerts Marketing Board- requested simifar subsid.y

treatment for Ontario corn as for prairie feed grains moving beyond.

Ontario vith provision of space for the storage of such corn t,o

eastern terminal-s, the former body also supporting the retention of

+L^ 1,,+-- ^* i-*^--¿^ ¡--^* r-1- - TT--ljJne oury on rmports from 1,he United Stai,es. rnd-ívid.uaÌ feed" mil_l

operaiors complained- that Ínconsistencies existed_ in the application

of freight rates on intra-provincial movements of grain,

Nott+ithstand.ing ihe divergence of views expressed. before the

Committee, certain features vere evid-ent:

l. those supporting the subsid_y were more vocal_ than
those opposed."

2" imperfect competition existed in the retail feed ind.ustry"

3" the net transportation costs on feed_ r,¿ere not uniform
between farmers"

4" the structure of freight rates as applied. to grain
d,eserved- scrutin\'.

5 " insufficient storage space -¡as availabfe in terminal
el-evators for Ontario corn to maintain ad.equate stocks
for merchand.izing purposes though the groups raising the
complaint apparently l{ere not prepared. to assume
responsibility for its provision"

6" those supporting extension rather than re'r,raction of
government control_ in ihe feed ind.usi:ry rrere in the
maj ority"
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the cluota system imposed by the canad-ian rfheat BoarcL
resultecl in I{estern grain proclucers being subject to amultiprice system vhich rrorked to the acì.vantage of l-ocal
f ivestoclc f eed-ers.

that an impartial stud-y of the effects of the subsid.v
vas required..

(e,) The National Farm and.Business Forum

The Seventh National- Farm and. Business Forum held in l"farch

1966 r:nder the auspices of the l{innipeg chamber of commerce ad-dressed-

itself to the 'rFeed- Grain Dil-ennatr. The r+id-eJ-y divergent vier+points

expressed by the respective speakers emphasized the necessity for an

objective study of the issue. The d-istortions arising in prod.uction

patterns as a resutt of the subsid.y r.rere stressed- by several speakers

al-though others consid-ered such distortions were of minimal importance.

(f) The -A,gricultural Economics Research Cou¡rcil

The Agricultural- Economics Research cou'cil of ca¡rada

published a report on a stud,y they conducted on the feed_ freight
assistance policy in September 1966"26 l(err provid.ed a comprehensive

accor:¡rt of the development of the subsidy pïogram over time aJ_ong

vith some valuable clata on production and distribution changes r+hich

had occurred for particular farm commod-ities. He endeavoured to use

tax and- transfer pa¡,-rnent arong with trad.e and- rocati-on theorv to

7.

B.

.L49^r. u. ÄerT,
Assistance Pol_icv.
of Canad.a, Pub. No.

An Economic A¡.alvsis
Ottawa; AgriculturaÌ
7, 1966"

oÍ -Lne -t'eed Freiqh,r,
Economics Research Council
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expl-ain the changes r¿hich he observed. such a proced_ure while

ntinintizing tlie requirement for complex empirical analyses necessitates

mahing the implicit assumption that rrhere the anticipated- and observed.

resul-t correspond the basic argument is correct. His theory on the

determination of price cannot be accepted- rsi-r,houi furtl.ter proof . This

aspect will be more ful-ly d.iscussed at a subsequent stage of this

analys i s .

All- these stud.ies, some of rdrich invorved examining in depth

particular aspects, failed, to make an overaiJ- objective appraisar of

the total effect of the subsÍd-y" on the other handr, any stud"y can

at best merel-y bring the various facets of the subsid,y more crearly

into focus.

The Subsidy and the National Policv

The subsidy may be placed. in proper perspective by making an

examination of its reÌationship to the so-cal-l-ed. National poJ-icy.

This is particularJ-y appropriat,e in this centenniaf year" The

National PoJ-icy used- ra¡r rnaterials, transportation systems and

tariffs as the means for devel-oping the nation. The opening of the

canadian west ref lected -ühis policy - the west rqas to provid.e a

market for the manufactured. articres prod-uced. in the central

provinces, railways being i;he means to take these articres to the

prairies and- to return i.¡ith rar+ materiars, with tariffs being

clesigned. to protect this market from foreign competition. \{estern
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i^.,^l ^*-^*+ --^^ ¡^^l^----r r--- --- - --oeveJ-oprnent r\ras fos'Ùered by encouraging immigration through grants

of land, subsecluent settl-ement provicling traffic for the railvays.

By this means the investment in railvays coufd- be justified on

economic as rrell- as politicar ground-s" rnitially, vheat vas the

princÍpar staple involved,, later to be joined- by the products of the

mines and- forests"

The freight subsid.y may therefore be consid-ered- merely an

exiension of the Nationaf PoJ-icy, emphasizing eastern prod.uction of

livestock products with the prairies províd.ing the raw materials,

feecl grains. The subsid-y becomes a tariff in reverse tending to

perpetuate the situation r,¡here prairie farmers are ilgrorrers of grain

yet shippers of feeder.srr" The rrillingness wi'r,h r,¡hich the situation

is toLerated and- even promoted- can therefore be more readily i:¡d.er-

stood in terms of the historicar conditioning of nationar opinion.

Groups Directly Àffected. !y the Subsidy

rnd-irectly, the subsid"y affects many segmeni;s of societ¡r" The

d-irect effects, however, are fimited" primariJ-y to five groups,

namery, l-ivestock feeders, grain prod-ucers, milring companies, the

railways, and. the terminal operators" A cursory examination combined.

with observatÍon and reference to the attil,ud-e taken by the

respective groups reveal-s the generar pattern of the d.ifferential

impact upon the respective gïoups which varies accord.ing tå tocat¡-on.

Livestock prod.ucers in receipt of the subsid_y have the toial

cost of their feed. reduced-. The relative importance of grain in
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production clepend-s upon the species fecl and the particular ration

used. The benefits frorn the subsidy vi]l therefore not be cListri-

buted. uniformry among all recipients but witl vary accorcling to the

extent to which feed.s are purchased.. Prod.ucers not in receipt of

the subsid-y, the costs of vhose feecl inputs are not red-uced, have

their competitive position vis-a-vis other prod-ucers ad-versely

affected-. Such a situation results in l-ivestock prod.ucers in Eastern

Canad-a and- British Columbia favouring retention of the subsid.y r+hiIe

those on the prairies are opposed..

The effect upon grain producers on an area basis is the d-irect

opposite to that experienced- by prod.ucers of livestock, On the other

irand., the impact is much less evid.ent" Prod-ucers of or¡in in {'hose

areas in which feed. grain production is normally insufficien'o 1,o

supply l"ocal requirements have the prices of their proclucts Limited,

by the laid. d.orvn costs of comparabl-e feed-s. since the aim in

apprying the subsid-y is to equarize prices of feed. grains in all-

receiving areas, 1,he aclverse effect upon local grain producers virl

increase as the d-istance from the souïce of supply outsid.e the area

is increased." Maritime prod.ucers are therefore more affected, than

those in Ontario r+ho normaì-ly experience competition frorn imports of

American corn" Grain prod.ucers in the supptying ayea, the prairies,

being exporters to world. markets r¡ill- scarcery notice any effec-t,

from the subsid.y provid-ing that free ma¡hets exist" However, at the

time the subsid-y was originally established. the movement, of feed.
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grain into export channels r,¡as imnoda¡l ¿ìrra *,n *.\s 1¡¿¡. La,t,er,

control- over the marketing of oats and barley produced. in the

prairie provinces was assumed- by the Canad.ian ì{heat Board", vith

derivery control-s being exercised along with prices establ-ished by

executive d-ecisÍon. As a resul-t of these cond.itions. the competition

existing in the marketing of these grains has tend-ed- to be obscured-.

The primary effect upon the railroad_s vill be in the mix of

the prod.ucts hand.led.. To the extent that the subsid-y brings about a

shift Ín the location of production of the various livesiock prod-ucts,

the railways experience an increase in tÌre movement of feed grains and-

a d-ecÌine in the movement of meat: eggs, and. finished. animal_s. On the

other hand, the movement of unfinishecl animal"s possibry increases"

The change in mix necessitates adjustment in the numbers of r¡nits of

the different t¡ryes of equipment used. to facil-i'tate movement. The

net, effect financially upon the railr¿ays viIl d"epend. upon the rela-r,ive

profitabiJ-ity of acting as carriers for the d.ifferent types of pro-

d.ucts" Historically, the rates vere estabtished- on an inverse bul-k

1,o val-ue basis" uncler such rates the railways vou]cL experience a

clecline in revenue i:.nd-er 1,ìre subsid.y" Payment of the subsid-y, on the

otirer hand., may enable them to charge a higher price for their

services. Since no complaints have been mad-e by the railways, the

overall effect of the subsid-y upon their net returns may be assumed.

to be nominal- "

Flour and feed. mil-Is are affected- by the subsicì.y to the d-egree
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i;o which its application on a fixeð basis per ton, encoìlrages movement

of the feeds in transportation cost minimizing forms. payment of the

subsid-y on a 'r,onnage basis regardì-ess of processing impairs the

rel-ative competitive position of flour mills on the prairies to the

extent that transportation costs are now red.uced on the movement of

wheat to a comparatively greater degree than those for fl-our ancl the

associatecl mi11feed.s, in as much as the subsidy is paid on mil-l-feed-s

rdrether as a constituent of grain or in finished form. Feed mills
on the prairies are placed- in a d-isadvantageous position likeryise

for feecl shÍpments to d.estinations in Canada outside the area since

the freight rates are relativeJ-y higher on packaged- commodities than

for grain - a situation which the subsid.y tends to accentuate. The

overal-l- effect on the operations of most milling companies is sma]l

since the majority operate milts at both eastern and vestern si-res"

Terminal elevators are subject to a crrange in the proportion

of the various grains stored.. To the extent that feed.ing activities
in Eastern canad-a and British columbia are increased. and such

activities consume prairie grains, greater vofumes of feed grains

r¿il-f be hand.l-ed" The terminars r+ere deveJ-oped for and. present use

is d-irected tovard- handling grains for export, particuJ_arl-y r,¡heat.

consequently, western farmers are r-ess than sympathetic toward. the

complaints of a lack of storage space for feed. grain at times vhen

handling facil-ities are being taxed by grain for export. The actions

of i;he canad.ian I{heat Board. in their al_rocation of space reflect
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this vie¡u. und-er such contror- the effect on terminal operations

becomes a fu¡rction of the net returns from hanclting the respective

grains. In as much as the quantity of the particular grains hand-Ìec1

is influenced. by others than the terminal_ operators, the overalj.

profitabi]"ity of the totat hancll-e is taken into consideration in

establishing the hand"Iing charges.

Method. of Appfication of the Subsid_y

Freight assistance is given on movements of western vheat.

oat,s, barley, ryer corn (to British Col-umbia onJ-y),'heat bran,

r.vheat shorts, vheat middlings and- Nos. r and.2 Feed_ screenings to

destinations in Eastern Canada and- British Columbia d.istributed. for
use "excl-usively as feed- in canad.a for canaclian fivestoch or

)7pouJ-t¡y.tt-' Provision is mad.e for the subsid.y to apply to miLl_feed.s

regardless of l-ocation, i.e. ihe same rate prevairs vhere such mi]t_

feeds are shipped. as components of rn¡heat or as mill_ed prod-ucts. The

level- of subsidy varies accord.ing to existing transportation rates,

the objective being to make feed- available in consuming areas outside

the prairies at approximateì-y ilre Ft. I{irriam price. Levels of

payment have consequently varied- over time on movements to particular

locations. The subsid_y is paid primariì-y to ; mill-s, such mil-Is

'75"u S.ppendix II
\fheat Board. regulations
in Append-ix I (U)"

(U) for the text of the l-atest regulations.
with respect t,o provisional_ pricing appear
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reduced- by the amount of the subsid.y. In deference to complaints by

lecipient feed-ers that the subsid-y fail-ed- to equalize 1.lne cost of

feed. at the Ft. ì{iÌliam price over time, a system of feed grain

storage r+as instituted- in 1963 associat,ed r¿ith a system of pro-

visionaf pricing of feed- grains by the Canadian l{heat Board. Storage

payments have been subsequentry d-iscontinued, a year aroi¡nd- rvater

competitive rate being established. by the railvays on movements into

the feeding areas of Eastern Canada.

Paynents Made Ûnd.er the Subsid¡¡

The amount of subsid-y received" by an ind.ivid_ual province

d.epencls upon the vol-ume of grain purchased. and 1,he l-evel of freight

assistance, the latter being pred.icated by the prevaiJ-ing transporta*

tion rate. Consequently, 'l,h.e targest payments on a ,t,onnage basis

accrue to those areas at the greatest d-istance from eithe:: Ft" \{iLliam

or the source of supply. Total payment received., horsever, is no'r,

sJ,rnonymous with the level- of assistance. This is shown b). Table l.

Greater detail is record.ed. in Appendix If.

Quebec has received- the largest share of the subsid,y paid- over

the 194l-63 periocl, forty-tvo percent. Ontario received. thirty

per centr British columbia ten per cent, Nova scotia nine per cent

iuith New Bn¡nswick and Prince Edl+ard- Island. traÍling at six per cent

and- tr+o per cent, respectively. Payments made by the fed.eral
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Government io these provinces -totailed over $370 miJ-J-ion, or

approximately ,b17 miltion per year. payments to the Marrii;j_mes .were

approximately $65 mil-l-ion in total- or about eighteen per cen,r, of the

total outlay for the subsid,y by the Governmen-,,.

T,ABLB 1

FEED FREIGIÌT SUBSIDY RECEIVED BY PROVINCE, 194T_63

Subsidy Proportion of ri,verage Alnual-
Total Subsidy Subsicly

])ET

N. S.

N.B.

flrro

Ont.

Þa1

d-o 1f ar s

B,06B,23B"68

35 ,r49, BB3 . 01

22,259,Trr.40

t57 ,4O2,213.92

rrr ,4I7 ,g3r "7r

37,IO7,098.48

ñ^e 
^ ^- l-

l1ça uYrr v

2 "r7

9 "46

Ãoo

42 "38

30.00

r0.00

d-o l iars

366 ,738 "L4

r,597 ,72r "95

f ,011 ,759 "59

7 ,I54,6216.O9

5 ,064,45r.45

r,656,696.27

Canad-a 3TL,4O4,O77 "2O r00 
" 
o0 l_6, Bg2 ,003. 50

==================æ=============-=-=:=======

source: Authoris caLcul-ations based- upon d.ata provided. by the
Department of Forestry.

Fe ecls Moved Under the Subsicly

The relative importance of particular feeds in ihe subsid_y

province ancl over time" \{iihin amovement,s varies accorcling to

particular year, purchases of

such factors as the l_eveL of

specific western grains d.epencJ. upon

local- grain output, livesioch numbers,
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the type of feeding activity puïsued and the price itifferentiats

betr"een grains. I{ith regard io the l-atter, prices establishecl for

feeds r¡¡rder normal- circr¡mstances should. be approximately equivalent

on the basis of nutrient content.

Movements of rye, screenings and- corn have been rel-ativefv

insignif icant. The rov vol-umes of rye and. screeníngs refl-ect the

inferior position of these feeds" The smafl- vofume of corn moving

nnder subsid.y originates in Manitoba. Over the rg41-6j periocl , on

a tonnage basis, more oats moved rind-er subsid_y than any other feed_.

The other feeds in ord-er of movement r.vere barley, mil-lfeeds and

rsheat.

significant d"ifferences occurred in the proportions of the

individual feeds that were assisted. into the respectÍve provinces,

Table 2. Over one-third of the feed moving to the Ùlaritimes.w.as

mad-e up of mil-lfeed" shipments. MiÌlfeed.s also constituted- tr,¡entv-six

per cent of the movement into Quebec and- eighteen per cent of the

movement into Ontario. These milrfeed.s are used. primariJ_y as

constituents of prepared feed.s and 'uheir identity r+ill consequently

be l-ost at the retail leveÌ" Irleeat r+as d_ominant amonE the feed_s

moved to British corumbía, making up over i;hirty-seven per cent of

the shipments over the period." \{heat al-so constituted from seventeen

to tventy-four per cent of the feeds moving to other provinces. on

the other hand., barrey r+'as most important in movements to Quebec and

oats in movement,s to Ontario. since the subsid.y is paid at a fixed.
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rate per ton, a situation may be expected to develop vhere shipments

of those feeds having a comparatively low nutrient content are

encouraged while the reverse wil-l be true for ihose vith a compara-

tively high nutrient content.

TABLE 2

RELÀTIVE ]}{PORTANCE OF PA-R,TICULAR FEEDS RECEIVED IINDER FRETGHT SUBSIDY
BY PROVINCE, 1962-63 and. 194I-63

------=======-==-==========-==:====-=======::========:=
(per cent)

Wheat Oats Barley Rye Corn Screenings Mil_Ifeed-s

PTIT
1962-63 15 .70 LO "52 28 "35 5 "44 39 "96t94r-63 24"OO r5.r7 28,99 .03 2 "20 29 "6r
]\t q

1962-63 2r.54 22"60 18"92 7 "r9 29.72
194r-63 2r"O3 24.59 2r"48 "05 2"61 30.23

N.B.
1962-63 13 "96 19 "7r 18.35 .05 8"28 39.67
194r-63 r"6"95 22.53 2r"r3 .O7 2.BB 36.44

Oue.
1962-63 14.43 25.r7 30.38.13 3"56 26"30
194r-63 17 "72 24 "87 27 "BO "r4 2 "76 26.72

Ont"
1962-63 17 "04 26 "3r 30 "96 "O7
194r-63 22.OO 3r"34 25 "L7 . ]9 3 "33 r7 "96

B.C.
1962-63 27 "9r 22 " 45 29 "9r "57 I . 78 r7 "34194r-63 37"49 22"87 14.32 ,01 1"87 l.82 2L"62

Canada
1962-63 17"00 24.79 29.27.09 "06 4"L4 24.65

====1311=21===?!=!==?!=22___?!=?1=__!:===::=====?_u_?__===_:::?t__?_?______
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Obiectives of the Stud,y

The current argument bet¡+een the various groups d.irectly

affected. by the subsid.y arises prinari]-y from the pervacling fack of

knowled-ge of the subject. Each group attempts to emphasize onLy

those id-eas vhich r"itr support its point of viev. This suggests that

a comprehensive and" r:nbiased- s'r,udy is necessary in ord_er to reduce

the area of d"isagreement"

The primary objectives of this study are, therefore, 'uo d-eter-

mine the effects of the application of the subsidy upon the total

costs of production, the location of prod-uction and the movement of

respective prod.ucts betveen regions. The limitations placed. upon the

stud.y by these objectives are recognized. second.ary effects of the

subsidy may be largely overl-ooked. Ä study at the regional ]evel d-oes

not consid-er intra-regional effects rvhich may be significant. rn

ad.d.ition, consid-eration of the ad¡rinistrative aspects of the subsid,y

is avoid-ed." Horvever, since the current argument invol-ves regions,

attainment of the objectives through a broad- empirical analysis rrill

d.o much to confine the area of d-isagreement"

¡Llternative Method-s of *\¡alysis

Several d-ifferent method.s may be taken to reach -r,hese

objectives" A theoretica] mod.el- based on classical economic theorv

can be d-evised. and. the existing situation eval-uated. on the basis of

r,¡hat can be exprained. by the mod.el-" This approach rvas foll-or+ed_ by



4L

Kerr ilr l-ris stucÌy. A more sopllisticated technique can also be

adopteci rvhere enrpirical anaLysis is iutroduced in an attempt to

deuernine the ir-rciclence of the subsidy. Such an analysis involves a

deterninaiion of the el-asticities of supply and demand for the feeds

^-^L1i-.- ^- ^^!-'rr-+^ ^i +L- -^:-^ ^,_.1 1^^^^^ -..nariøn¡ar1 ïrrr l.l¡oerrourrr¡ó or¡ sù Lr¡¡rdLç u! LIIE ód.Itl5 cLrlu Iu5b95 cxpeLrcrrçcu uy Lrlg

respective affected groups uo be made. A third approach which may be

used involves construction of a moclel thai: cointides with the real

\'rorLd situation and usÍng this to determine empirically tire effect of

ihe subsidy upon s,¡ecif ied activities. Reference rvilL be rnacìe in the

development of this study to the appLication of tire former trvo, but

'i-ha l^+.f-¿r ^ñ-r^â¡h..,i11 Ì-ro ^ân¡i.prÌ Thic ,ññ--.^.¡h ìc ñ^râ ^1-rgCtiVeLrrs réLLc! oIJp!wds¡r wrrr us <ruuiJLcu. aLtIS d-ppt(Jacrt Isi ltìoIg ooJ(

in characte;: and brings about a reduction in the effects of the subsidy

wirich remain unexplained. It enables the voLLime of procìuction by area

of the respective procìucts, the interregionaL movements of such pro-

ditcts, and their. prices to be determined, given particular cost conditions.

Extensive research is required to conducl an analysis of ihis type and

consequently the amount of detaiI which oan be Íncorporated is limited

h" rho rima 'ñll funcis avail¿rbLe. Noi:witlistandinc' ilres{= I imi inf iLrrç Llr¡¡ç érru l-L-rtl(]b AVaIIctDI{3. l\OL\^/ILIiSLAIÌUlf. ****OnS, A

moder wiLL be developecl whicLr hopefully does provide a reasonabLe

interpretation of the situation existing in the real world. T'his mocìel

r,¡il I subsequently be used to determine tire sÍ iuaEion ivhich wouid prevaÍ I

if alternative conditions were imposed.
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TRENIS IN LIVESTOCK PROTUCTION AND MAR¡GTING

One of the difficulties inherent in any analysis of trend.s in

the production and marketing of rivestock and. rivestock products is

that these trend.s have d-eveloped- under the inftuence of the subsidv.

To extend. such trend-s into the pre-war period. is not a d_esirabfe

procedure since the advent of l{orrd. I{ar rr sufficiently disrupted.

rshat had been the normal- pattern as to rend.er any realistic comparison

between the periocls subject to grave error. on the other hand_,

certain trends have become evid.ent und.er the subsicly and. since these

will provide the basis for comparison at a l-ater stage, a d.escription

of tlr.em is pertinent at this time.

Livestock on Farms

Estimates of the number of l-ivestock on farms by provinces a¡rd-

crop years appear in Append-ix rrr. significant changes are evid.ent

during the 1941-63 period"

(t) ?rince lldwarcl Isl-and_

rn this province the number of milk covs has d.eclined- by

approximately tventy per cent, accompanied by a threeford. increase in
the number of beef cows and steers over one year. over -,,he period_,

cattl-e numbers have increased_ to l_l_7rOOO from 93,OOO. Cattle

production is becoming orientated. torsard. the prod.uction of beef
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rather than milk, a reflection of increasing speciarization. The

total number of hogs on farms has clecl-ined. sl_ightl_y. Ferrer mature

Ìrogs are kept to maintain a fairly constant number of hogs u¡rd-er six
months. This suggests increasing production efficiency. pouJ_try

numbers have declined- by over fifty per cent whil-e the decline in
turkey prod-uction has been much ress marked, substantial- annuaf

variation appearing in the numbers on farms of the latter. The

apparent trend- in this province is toward- beef and. a*ay from pourtry
production"

/^\\¿) 1\OYa ùCo-t1a

This province has experienced a decl-ine in totat cattle numbers

from approximately 2o0rooo to 160rooo. There has been a d_ramatÍc

shift ar+ay from catt,le kept for milk tova¡d those lcept for beef but

the reduction in steer numbers suggests that a decr-ine occurred- in
feed-ing operations. Hog numbers have d.ecrined mod.erately with a

sl-ight increase in production efficiency evid.ent. poutl,ry on farms

has doubred- over the period accompanied by a threefor-d increase in
the number of turkeys, cattle prod,uction is evidentr_y on the d.ecrine

in this province whereas that of pourtry is increasing marked.J_y.

(l) Ner+ Bn:nsrrick

The number of mílk cor.vs kept in

fifty per cent over the period-. A six

beef covs failed. to compensate for this

this province declined by

fotd. increase in the number of

change and. as a result cattle
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numbers decl-ined from approximately 2OO,OOO to 150,OOO. Steer
numbers remained fairJ-y constant'indicating rittle change in the level
of feeding operations. Hog numbers d.ecfined- substantiarry .whereas a

slight d-ecl-ine in poultry numbers occurred- along vith a forty per
cent d-rop in that of turkeys" The scope of fivestock operations in
this province is apparently being reduced..

(+) guebec

The totar number of mirk col¡s on farms has remained fairly
constant at aror:nd a mir-r-ion head. Hovever, the numbers of beef
animafs kept has substantially increased. and this is reflected. in an

overal-l- grovth of the cattle population of about 3OOTOOO head." The

number of hogs kept has increased- slightJ-y" poultry numbers in-
creased, particurarly tovard the end. of the period.. Turkey numbers

increased- d-ramatical-ty immediately forror+ing the var but in recent
years have tended- to remain constant. rt can be said for this
province that the prod.uction of cattle and pourtry is on the increase.

(i) ontario

The number of cattr-e on farms has increased by about one third.
over the period" A significant d.ecÌine in the number of mir-k covs

has been more than offset by the increase of beef cattle. stee¡
numbers al-most d-oubr-ed refr-ecting fürther deveropment of feeding
operations. Hog numbers have shorv¡r no particular trend, remaining
centered' aro'nd rrBo0rooo. pourtry n'mbers have increased_ by one



tenth vhife turkey numbers

in the latter during recent

said. to be moving toward an

cattle operations and- also

/ /\
\ o./ Ìvlan1f o oa

Aq

increased- by over four times. The íncrease

years has been impressive" Ontario can be

increase in the average scale of beef

tovard- further turkey specialization.

A rapid- increase in the numbers of beef cattle has only been

partially offset by a clecline in mil-k cov's r+ith the resuÌt that over

the period. the total cattl-e popuJ-ation increased. by about forty

per cent to over Ir0O0rO0O head. This was associated- ¡rith a d-ecline

of similar proportions in the number of hogs. Poultry numbers have

gradually been red.uced- whereas those of turkeys have remained. rela-

l,ively const¿rnt. This province is apparently moving toward. speciali-

zation in beef production.

t-\
I t ) ùasKarcnel,¿an

The total numbers of cattl-e on Saskatche.wan farms increased- bv

almost fifty per cent over the period to almost 2rOOOr000 head-. The

shift from d.airy to beef cattle experienced. elsevhere is even more

pronounced. in this province and. this trend will continue in the

future since replacements for the former are continuing to d.ecline in

number" The hog population has d-eclined by almos'r, two thirds i"ith a

similar situation prevailing for pouttry. Turkey numbers have

decl-ined- by about sixty per cent. Sashatche¡^¡'an is moving toward. a

situation of greater d"epend.ence upon forage supplies as a result
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of the s e shif 1,s .

(8) Alberta

The shift ar+ay from d,airy animals is not so pïonourrcecl in

Àlberta as in some of the other provinces. The growth in numbers of

beef cattl"e has resul-tecl in an overa]l- d.oubling of those rel_ating to

al]- cattle, to over 2rToorooo head." This increase is the greatest

for any province" Hog numbers have clecl-ined by about fifty per cent

but numbers have apparentry stabirizeð, ar, aro'nd_ goo"ooo head in

recent years. Pouftry and. turkey numbers have d-ecl_ined_ by about one

tenth but now appear to be on a pJ-ateau. Al-bertars l-ivesiock popula-

tion ind-icates the extent of the diversity of agriculturaf prod.uction

in that province and- a greater degree of stabil_ity in prod.uction than

in the other prairie provinces may be observed-"

/^\(9,) Errtish Columbia

There has been l-ittle change in the numbers of milk covs kept

on British columbia farms but a substani,iar change has occurred in
the number of beef cattl-e which has caused the total- cattle population

to increase by one harf" The increase in emphasis on cattre produc-

tion has been directed tor^¡ard. grazing animars rather than those for
grain feeding. Hog numbers have continued to decrine. on the other

hand, pouJ-try numbers have doubred and. those of turkeys have muLti-
pì-ied by almost nine times. This inc¡ease in poultry and turkey

numbers can be consid.ered. phenomenal i-n view of the cleficit grain
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production in the sections of the province where the j-ncrease.was

concentral,eiL. This province has apparently ad_opted_ specialization in

l-ivestock production, in beef animal-s and. in turkeys and- poultry -
the former emphasizing utilizat,ion of forage and. the tatter efficient

conversion to meat of the grain ïesource.

Output of Livestoch Prod-ucts

Marketings of l-ivestock prod.ucts by the respective provinces

refLect production efficiency, numbers of rivestock. on farms, the

stage of maturity at r,¡hich sord., and- the type of product. Data on

total output by province is not available directly for some prod-ucts,

consumption on farms or interprovincial- movement sometimes being

ignored,. Production efficiency betveen provinces is consequeni,l-y

clifficult to measure. Trend.s in marketings rrill, hovever, serve to

ind-icate the present marketing patterns which have d.eveloped- qnd.er

the subsidy and provid.e benchmarhs to be used for comparative purposes

at a l-ater stage in the analysis. Ðata on the marhe.r,ings of the

respective l-ivestock prod.ucts are given in Tabl-es 3-g inclusive,

The d"ata contained. in the first three tables required consid-er-

able cal-cul-ation during d.erivation" The procedure folfowed- for each

vas similar so onty that used- for Tabre 3 wi]l be outrined. in detail_.

The remaining tabres of the series are drawn fli¡antrr¡ f¡nm +l¡o

ind.i cated. publ i cati ons "

Estimated marketings of cattLe in meat equivarent are composed
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of two segments, one arising from cattle marketed- corn¡rercially ancl the

other from non-commercial marketings. The vol-ume of the l-atter segment

is assumed to be equivarent to the on-farm output (slaughter) of beef.

Data for Canada as a l¡hol-e l/ere used- in the initial calcuÌations" The

first step was to obtain the average d.ressed- carcass weight per animaJ-

slaughtered by d.ividing the total d-ressed carcass veight of alI

animals slaughtered" by the total number slaughtered.. This figure was

in turn nultipried. by total net marketings and, to this procluct was

ad-d-ed- the net exports in meat equivalent to obtain the total output

of commercial beef. The basic d"ata for these calculati-ons were

obtained. from Livestock a¡id Animal Prod-uct Statistics and- the Live-

stock Market Revien" On-farm output r*as obtained by subtracting the

output of commercial" beef from the total- d-ressed- carcass veight of

all carcasses. On-farm output per farm capita rras obtained. by

d"ividing on-farm output by the prod.uct of the number of farms report-
-;-- ^^++l ^ ^-J +L^ -^ ---*r- -rflg ca,r!1e ano r,he average number of persons per farm, the latter two

statistics being d.rar.vn d.irectly or by extrapolation from census of

canada. The on-farrn output per farm capita for canacla .was subse-

quently used. to estimate the non-commercial output for each of the

provinces by multiptying this figure by the product of the respective

numbers of farms reporting cattre and. üre average number of persons

per farm. Commercial output w-as calculated for each of the provinces

by the proced-ure followed above for Canad,a. Output of cattte in meat

equivalent by provinces rras obtained. by summing the respective



on-fal.m and conunercial outputs.

output may not be equivafent to

t¡il1 be nominai-.

ac)

It is recognizecl that non-commercial

on*farm output but any discrepancy

(f ) Prince Ed.rrard f sf and.

lvlarhetings of cattfe in beef equivalent increased substantiallv
over the 194r-63 period. while those of calves decl_ined indicaiing a

tendency to market cattle at heavier rveights. pork production

increased, but at a sror+er rate than for beef with a revetring off
noticeable in recent years. A significant d.ecr-ine occurrecr. in the
output of poultry meat with some stabirity ind_icated_ in that of eggs

and. turkey.

(Z) Nova Scotia

The output of beef ín this province shor*s a high d.egree of
variability with that resulting from cattÌe marketings increasing by

about six fol-d and. that from car-f marketings d.oubling. pork output
has mul-tiplied. by about ten times rr,ith most of the increase arising
in recent years. rncreasing concentration is evid.ent in the prod.uc-

tion of pou]-try meat and eggs. Ä simir-ar situation exists for
turlcey but the totar output of this meat is rer-ativery J-ow.

(¡) Nev Brr-nsrrick

No definite trend. was evident in the

province in the post-war years, even though

beef output of this

the annual procluciion
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I'/es highly yariabf e. ;\n increase in pork outpu-b follor,ring the r,,ai.

r.'as f o1l- orøed by a d ecline, a siiua.r,ion rrhich p::evailecl f o:: pou1-ury

meai, eggs and. 'ourliey as ¡rel]. Lives'oock production in this province

appears in a period of incipient clecl ine"

(4) Ouebec

Abouì, ti"o*thirds of 1,he beef output in this province coni;inues

to arise from i,he narketing of calves, a by-produc-i; of the dairy
ind-usi;ry' Over the period, totar ou-uplrrr, increaseci by over thirty
per cent. An increasing volume of po;:ir r.ras procluced r.¡iih marketings

of hogs in porh equivalent -bripring over the period.. The increase in
poultry meai ancl turliey marketings r^¡as cr.ranatic ¡,,hÍre egg outpuï

remained rel-atively stable"

Beef ouiput arising f'rom the slaugh-r,er of mature animaf s

doubl-ed over the rgtr-63 periocì-. on the other hand, marlietings of
cal-ves decl-ined substantÍalIy indicating increasing concen-i;ration on

feecling aciivities" llog marketings increased. sror^rly. The oulpui of
poultry meai d.oubted ¡qhir-e 'ohat of turtrrey increasecr ten fold-. Egg

output afnost cìoubl"ed r,'iih a pra-beau being reachecl in recent years"

The increase in pouttry prod-uction may be explainecl by -bhe associa-r,ed.

lorq feed concentrate to meat ra'Ì;io. The increase in beef our,pui has

been associated r,¡ith an increase in tìre focar- production of coïn"
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( 6 ) )ianitoba

lfeai ob'cained fron the slaughtoer of calves llas remained. fairly
constanf over time" Beef output from maì,u::e animal-s d.oubfecL oveï -ûhe

194r-63 period though ¡side variation occur::ed betr^¡een years. pork

prod-uction r,¡as also highly variable r¡ith ]i-r,,ole evidence of any

sig'ificant trend. pourtry rneat procì-uction has remained. fairly
constant. 0¡r the o'uhe:r hanc1, the output of turkey has been increasing.

ìIgg pr:oduction ìras sho¡,nr. a consiclerable d.egree of stability in recent

years, a pla-t,eau having been reachecl"

| ry\\ / I ,JaSKarcllclfan

Cattl-e marlietings cioubl-ed over the perioci, accompaniecì by a one

hu,rd-red and- fifi;y per cent increase in those for calves, tjre ra-r,-¡er

shor"ing a high degree of variabirity bet¡,¿een years. The trencl in liog

production is dortrr, bui large sr+ings have occurred- betrreen years rrhich

indicates instabitity in the ind-ustry. A graoual d-ecl-ine has occurred-

in',,he output of pourtry meai rsrrir-e'uhai of eggs has reinained- fairrv
cons-{,ant. A tendency toi,,rard increased -turkey production has been

evid-eni during the last d_ecade"

(B) Alberta

ca-btle marketings in beef equivalent increased. approximately

three fold over the l-9zrr-63 period" a', increase of aboui fifty per

cent occurred in those of calves. \To definite trend_ has been

establ-ished- fo:r hogs, but consid-erabr-e variaiion in output has
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occulrred be1,¡"een yea,rs. Mod-eraie increases h¿lve also occurrecl in the

oui;pui of poul'ury meat, turkey and. eggs" The clata inciicates ihat

prod.ucers in-chis province are tending to concentrate on beef procluc-

tion"

(9) British Cotumbia

The output of beef from mature animar-s in this Ðrovince

approxirnately d.oubl-ed- over 'ohe period-, rr'hile that from cal-ves

increased- six folcl" The latter event has been assocÍated rrith an

increase in ranching activities. Hog markeì;ings, ,uhough variable, fail

to shorr any d.efinite trencL. The ou'r,pu'ù of pouliry mea,u increased- four

fold, and that of turhey about fourteen times" foo ¡¡nÄrrnrì^ñ ñ,

than doubfecl over the periocl. The production pa,oterns of poul-r,ry

p::od-ucts in this province have a d.eglee of simil_arity rvii;h,i,jrose for

Ontario, a reflection of increasing urbanization ancl a restricted

supply of 1oca1ly procluced- concenr,ïa-r,es.

Size of Production Units

An inclica'uÍon of ihe increase in size of the averase livestock

prod.uction unii over time may be obtained by scruiiny of rable 9"

Cattle and- hog operai;ions are small-er on the average iir Quebec an¿ the

Maril,imes than in other regions of Canada" In recenri years, incr.easing

specialization in poultry a"nd. turkey prod-uc-bion has occurrecl, hor+ever,

on particular farms. The increasing average size of pouitry and-

turkey operations is apparent in alJ- provin-ces" The trenc. +r,oTüâ,ïd-
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largc scal-e opel'a-{Jions in ca'btl-e and. hogs is nore apparcni on ihe

plairies than elser{here" I\rh.i1e size of opelation has increasecl clrarna-

tical-ly duling ihe last trto dccad-es,'ihe ul-i;imatc iras not been reached-,

since in no case, cloes the avelrage approach the opiimum size of unit"

The d.ifference in average size of production ulits betrqeen the

¡acnnn*-irra n-nr¡irrnnc h¡rr^ -;mñl-i .,^+,ì nrrq f nr nrn,lrrn{j nn off -i ni ener¡ bU1¡fey v ¡¡rry4u@vrvfar f,vf y¿vuuu uturr sIf iurçrruJ,

this aspect rrill- noJü be pursued- here. The size of uniÌ; d-oes have an

important inffuence on the volu¡ile of feed- ¡'hich may be purchasecl atr any

pariicular time, and- also in aggregate" The inference can therefore be

drat"n that any savings resulting frorn the subsicly i,¡ill be minimal for

smarl scale far.rms and-, consequentJ-y, grea-ber for ihose of large scare"

fn addition, greater opportunities for market imperfeciions exisi r,'here

the farm production u¡rits are small- in size" The suggestion can there-

fore be made that, the grea-test benefits io producers from the subsid-y

rsill accrue to turkey prod.ucers in atl provinces, particularly Ontario,

poultry prod.ucers in \Tova Scotia, Ontario a¡rd- Bri-¡ish Colunibia, rti-uh

somevhat small-er benefits to Ontario and- Quebec cattle and- hog pro-

d.ucers" It must bc recognized that r,'ithin each provincc, wicle

variations cxist in size, i'rhich inplies -r,hai those which may be classi-

fiecl as Ìarge ob'l,a-Ln greater benefits ihan 'r,hose classifiecì as small bv

receiving a greater i;otal- benefit and by being abl-e to achieve cost

reduciions through vol-ume purcÌrase" The latter sii,uation is of great

importance, since -the rrholesare-retaiJ- stage of clistribui;ion may be
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ielescoped' if not avoicled. The subsicly in this context may 

"tirrrru.tu
moveaeni, -bor,¡ard- increasing the average size of operations in 1,hose

provinces to r^¡hich il appl-ies.

Exports of Livestocli ancL Livestoch ?roducis

(1) Live Cattle ancl liogs

ì'ie-c exports of cattle over ihe 194I_63 period shovecl greai
varia-rion from year to year, Table 10. The majority,of ì;he catire were
exported for further feed.ing in ihe I_mited sta,oes. Trre variabifi Ly of
exports to that country nray be accouni;ed- for by an i:lfortr:¡rate outbreak
of foot and mouih d.isease in Ca¡iada ín i-.9i.2, and al_so b,y ilr"_T]*l:_

-d-ePenc'ence 
of the r\merican and. canadian cattfe markets , L,.e former being

able to absorll a J-arge vol-ume of aninals in rera'oion to canacÌian ou'pu1,"

'\ high poi.t occurrcd- in Ì96f ruhen almost rraff a mirlion heacr- rrere
exported..

Exports of rrogs are of rninor importance. A substantiar_ share of
this movement is made up of breeding animal-s.

(Z) Beef ancl porli

\¡hile net expor'r,s of beef during particurar years have been
substantiaJ-, Tabr"e rr, canada is nov on an export-import ihreshold. rn
recent years, impor.r,s have tencled. io exceed expor-us.

The large vorume of exports of pork during lvorfd rvar fr r+ere in
the form of 1{irtshire sides clestined. for Britain. This movemen,u has
largely ceased- in recent years, and- has been replaced- r+iih exports of
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TI\BLE 10

NET trXPORTS 0F LIll0 CATTLE A-rtÐ HOGS, CÁNAD¿l , 194I-63

/1 ¡ \

\ neao,

YBAR C¡.TTLE HOGS

T94I
I q¿.2

1943
194.4.

L945
1946
1 a' ¿.7

r94 8

1949
19 50
195 I
1952
1953
I Aizt
1955
r956

1958
1959
1960
1961
L962
1963

254030
¿ t)ort)

62604
58895
79296

104155
82708

456672
419820
457927
, ?7c)? Ã

II72I
66698
B5 68r"
6l-2iB
47rr8

3BI2¿r9
665978
3 09 31t
¿o) tv)
499322
488603
275022

372rO
5999
9326
9739
92LB
7590

1rr60
7i63
2334
r646
4321

703
2LL24
26508
8930

I23IT
1655
1865
8069
4530

276l-1
4617
3646

Source: Livestock end_ A¡Limal Prod-ucts Sta,t,isiics
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T;\BLE ll-

NET EXPORTS 0F BEIìF AìÐ PORK, CAN.{DA, rg4t_63

(thousands of por:nd.s)

YEÄR BEEF PORI(

t94L
1c)Á.)

1943
194.4
rg45
1946
1Q21.7

194 B
1949
i9 50
195 l
'l c) 5,
1953
r954
19i5
r95 6
195T
1958
I qqq

r960
196t
1962
1963

6396
i504.6
I3T74

r07388
2L2t 4 8
136057

4 8830

99740
78125
85019
56716
1489 5

40Bi
- 7042

378
33338
36967

_ 5TI2
6546

- 9899
-r2053

477884
536494
587r69
717Oz+9
462032
297Itç5
245287
))7q1.Á.

72368
79366

303
101 6B
54839
59082
63942
i5254
,oo/1
6174.9
6Bro26
49985
r0535
r2320

-4)Õ/-a

Source: Livestock and
Stai;istics

Animal- Produc-1,s
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specraLty p'oclucts. Hor,rever, the vol-ume of the latter tracle is
rel-ativel-y sma]-l. canada r+as actuarry in a cìeficit pork position in
L963 

"

(3) Eggs, Poultry Mea,o ancl Turhey

E>rports of eggs have declinecl in volume since the ì^Iorld- l{ar II
period-, Table 12" Great variation in üre vor-ume of exports occurs

from year to year ancr the countrlr is no ronger a consistent net

exporter of eggs. Over the 194 1-63 period,, Canad.a ìr¡â,s rflor€ of'r,en a nei
importer than exporter of pout'i;ry meat and. turkey, -uhough the vorume of
trad,e iras, on the arreïage, sma1l.

Intcrprovincial Iíovenrenl,s of Livestoch ancl Livestock

Statistics on tÌre interprovincial- rnovement of l-ivestoch leave

something to be desired.. No doubt, part, of the d_ifficurty arises from

the fack of adecluate definition of the various categories of animals.

0n the other hand-, farm to farm movement may not arrvays be record.ed."

some i'nconsistency, therefore, appears in i;he avair-abr-e statistics"
on the oì;her hancl, clata on novements of l-ivestock prod-ucts is virtualJ-y
non-existent. K"tr2B attempted to circunvent this probrem by relating
nationar per capiia consumption figures ancl provÍnciar popurations ,to

output of the respective products by provinces and- subseo.uentJ-y pre-
sented- tables ind.icating the rel-ative surpJ_us or d.eficj_i; positions of

28__Kerr, g¿" cit., p" l0B.



TABLE 12

NET EXPORTS 0F EGGS, POULTRY M0AT ,LìÐ Tu-Rmy, CAIüA|A, rg4L_63

YEAR

EGGS
/ +t^^,,^^'^ r\ ulruqÐ@ltu

d.ozen)

POULTRY
i/ +L^,,^^-:
\ urrvuÞaIIu

*^..- i ^ \
},, u urr uè ,f

TURIGY
I t1
\ vrrv uù órru

*^,.'^: -. \yuuruò/

19'lI
1942
1943
1944
1945
I9'16
1947
194 B
19tt9
r9 t0
19 5l
I Oq'

1953
r954
1955
)-956
1957
1958
1959
1960
1961
1962
1963

16r31
28462
40718
62184.

1145 81
61303
86r27
81211-
4)11 ¿.

r_389 5
) tllOl

1 1870
61 58
5087
L954
_r79
802 t

r6952
27483

9),39
1805

-2200
-7321

1392
4r37
636

IB2I7
10716

1723
9565

39323
I5414.
4)70

r659
-5505
-5t t 2

_8r37

-4824
-9200
-5614

-r6232
-10r34.

-3 106

-5504

.4'11

1184
r63
zr93

IT2
-3595
II62
1366
rc)94

OI

-1320
_1 )7

-5394
-5556

-LO566
-r3046
-683 r
-558
-369
^ 

f^J1

242

Source: Prod.uction Uf
-D^"1.1--.- 

^-.1 Ir^,^,-,r v u¿ vr.y 4fru lxx ù and- Trade of Canada
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'r,he particuf ar pror.inces. The proced-ure

be to ¡resent nr¡ail-able data as a basis

resul-ts obtained fron the analysis using

Feeder Cattle ancl- Calves

ad-opl,ed in this study will

f or comn¡.ri son r"rith t,he

the mod.eI cleveÌ oped-.

Estimates of the surplus or d.eficit posiì;Íons of the ind-ividual

provinces r*iih respect to f eecler cattle and- caLves are provÍcled. f or

the 19211-63 period in TabIes 13 and 14, respeciively. The es.r,imates

provid-ed d.o not talie into account the numbers of feeder animals movins

clirect on expori. Ävail-able statistics on movemenl,s clirect on exÞort

apply to all- cfasses of cattle collec'uivei-y. Unf ortunately, &n

adcquatc tneans to accurately determine the proportion of such movemen'u

macle up of feecÌer ¿¡nimals is noi; availabl-e so therefore movements of

feed.ers clirect on export are ignored." since rrsurplus, pïovinces rnay

be expected to contribute most heavily to these movements, -bhe esti-

mates presented- ¡tiÌl 1,end. to bias the actual surplus position of such

provinces cloi"nvard tvhile for the "d.eficit" provinces any bias r,¡ill be

slighii. consequentl-y, the data presented" in these tabres only arÌor+

a subjectÍve raiher 'r,han objective appraisal of the actual situa-r,ion

to be macle. This fact should- l¡e borne in mind- d.uring the ensuing

discussi-on"

The Maritimes are approximately self-sufficient in feed.er

cattl-e ancl in a minor surplus position in calves. Quebec usual-ly has

a small- surplus of cal-ves, but is in a similar d.eficit position for
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f eeder cat'ble. Ontario is in a substanl,ial cÌef icit position for both

cai,tre ancl calves. Manitoba has a smal 1 surplus of f eecler cattf e

rrhich has been exceecled- in recent years by tha'r, of cafves. Saskatchewan

Ìras a substanl,ial surplus of both cattle and- cafves. On the other hand,

Âlbc::ta is a.pproximateJ"y sel-f-sufficient in cattle, but has a moclerate

surplus of caLves. Feed-er animals, therefore, move from the vestern

to the cent::al- provinces with trad-e betveen other regions in Ca¡lac1a

being insignificant"

S l-aughter -4¡r j.ma.l s

The direction of fl"ow of cattl-e and. caÌves betneen irrovinces

becomes evident follor+ing an examination of Tables 15 ancl 16. Receipts

at stockyard-s may be used. either for sJ-aughier or for further feed-ing

and this cÌouds the issue. Á¡r ind-ication of the flor+ of sl-aushter

cattle and- cal-ves from l{estern to Eastern Canad-a may be obtainecl from

Table l-7. A substantial volume of movement, occurs from iüinnipeg to

both Ontario and. Quebec with a Iesser volume moving to the MaritÍmes.

consid-erable interprovincial movements of animals bet'ween

adjaceni provinces are d-ue to proximity of marhet centres and. the

l-ocation of slaughtering facitities. Transportation costs often

greatry infruence these movements as rvell. rn all cases, the major

share of the ou'1,put of cattl-e and cal-ves is slauEhtered. in the

province of origin. Major interprovincial- movements occur from

Saskatchevan to Manitoba and- from On1,ario to Quebec" Table rZ also
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TABLE 15

CÀTTLE RECEIPTS ÁT PIIBLIC STOCI{Y,{RDS À\D SI{IP}ßNTS ÐIRECT FRO}I
COLTTTRY POI}üTS TO ?ACI{ING.PLA.NTS BY PR,O\TINCE OF ORIGIN, L962_63

( head )

rÑo* g.c. Alta. Sask. IÍan " Ont" Que. Mar.

Þn

Sask"

I1an.

Ont "

Orr a

3 1986

13778

600

B5

4945

819099

2r78

7?)¿.

)qR)

)44

928

r.0800

260125

144621

2IO6I

3795

)?¿.aa)

8970

B2l

3636

755156 1567 328

64872 l.21651 2296

14 36650
:=====-============::==:==============-== 

=========-========!:

Source: Livesiock Marliet Revierr
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TÄBLE ]-6

c'LT,lì RtrcETPTS A? PUllLrc srOcKYArtDS ,AND sHrpMt!ì{TS ÐTRECT FRO,vt
COLNTRY POINTS TO PACI{TNG,PLA-ì\-TS ]3Y PROVI\TCE OF ORIG]N, 1962_63

( heacl)

Þ1'

^ 
I +^

Sask "

llan.

Ont.

Oue.

Mar "

6422

?7Ct7

66

172637

a)a

288

624

l-t

L923

77952

))o1Ò

2362

89626 1557

4329 I¿10690 2548 687

80831 299626 3702

60 11756
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TABLB ]-7

I{O\rE}m}¡T 0F LivESTOcl( BY RÄrL FRO}Í vrN'lürpEG AìüD porNTS
WEST T0 EÄSTERÀI- CÀ\,,ttÄ, I962_63x

(heacì)

RcceÍving Cat'ule 11UX ÞCaives
-Provlnce I 2 3 I 2 3 L--2 3

On't ario 30375 51001 16627 817 L43oT3 r3B5T 44BT to6 T

Quebec 22124 1162 TO4 66 LgT 2OT

Itiaritimes I7 54 3T 2

____::=__

)í I = sfaughi;er

2 = feeding

3 = stockyard-s

Source: Livestock },Íarket lìevier¿
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indicates tLra1, mosi of tìre l,¡est to easl, rnovernents of ca,r,tle ancl

carves d,uling 1962-63 ¡qere for feeding purposes, r,rhile relativery

insignificant numbers of hogs movecl mainJ_y fo:: slaughter. The somewhat

different pattern existing for hogs as comparecl to cattre is shown in
Table ÌB rt'here subs'r,antiar movements al-so occur from Àl-ber1,a Lo

British Columbia,

T:: ends in Consumption of Livestock proclucts

fn a study such as this, knotrled,ge of any d.ifferen'oials exis-cing

in consumpiion lates of the respective prod.ucis betr+een :.egions is
highly desirable. However, such d-ifferential-s are not established by

availabl-e claia" Furthermore, per capita consumption figures given for
the na-cion cannot themselves be construed- as being entirety accurate,

since they are found-ecl upon estima¿ues in various phases of i:heir d.eter-

r,lination. certain trends in per capita consumption are evident,

nonetheless, in the national figures rshich are presented in Table 19.

The consumption of vear- on a per capita basis is graduarry d.ecrining,

ishereas thai of beef ís increasing. pork consumpiion has remained-

fairly constant on a peï capi-ua basis in recent years" For,¡l- ancl chicken

d'isappearance has been increasing, a situation also eviclent for o1her

poultry. Other poultry includes '1,urkey, goose and d-uck, consurnption

of the lat'uer ir,¿o d-eclining vhereas that of -uurkey is i-ncreasing. The

extent of the increase in turkey consumption is therefore noi; directly
evident from the table. There has been little change in -¡,he per capi-r,a

consumption of eggs"
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TA]]Ltr 18

I-IOG RECEIPTS ÄT PUBLIC STOCI(YAR]]S Á-I']D SHIPMBNT DII¿ECT FROM
COI.JIù?RY POI}ùTS TO PACI(I},J-G PLANTS BY PIìOVINCE OF ORIGI]{ , 1962_63

/1 
" 

\

( neac[/

\-\ Tl".^*
m^\r'r vr¡¡ n ^'Io\ iJ" 0. i\l'r,a. Sash" Man. Ont" gue" ÞÍar.

B" C. 30142 195875 616

Äl-ia. 7 1250742 64L3

Sask. 10 4O6Ii 274069

Iian. 21958 l-59236 4.50812 207

Ont. 3236 492 IrT5 2360419 5274

Que" 8 16IT26 I4II52}
Mar. BZB3 IT396I

------i============:==================::======-======:=====

S ource : Livesio ck Marhet Revi e¡l



ÄPPARENT

TABLE 19

PNR CÄ?ITÄ CONSU}ÍPÎION OF SPECIFIC FOODS
IN CÁtl-/r_DÀ, 194I_63

( por,rnd-s per capi-r,a except r^¡here otherwise specif ied )

=======_=======-=========:===:==============:==_===

Year \real Beef pork
Fovl-x- &
Chi cken

Other-x-ì: -x-)í,)+

Poultry Egg"

T94I
1 q4)

1943
i qA-A

1945
194.6
1 ctL1.7

f 9'18
1949
19 50
r95 l
1952
1953
r.)54

1956
J.957
1958
1959
1960
196r_
1962
1963

i6.9
10 7
lq o
)'1 l
)1 ?
ìQ I

l4 a

1-/ 1

ìô r

24 "O
)1 rì

)) ¿,

)aa
1c) )
1C\ /1

21" I
22 "O)no
23 "O))a
?47

3"7
4"8
3"6
3"7
4.0
)"+
?o

) "LF
<zL

3"6
4"6
tL7

6"0
6"r
6"4
6"6
6"5
8"4
6,9
8,1
8"1
8"8

20 "2
2r.7
22 "2
22 "O
)1 /^

21" B

22.O
20. B

to ?

to 7
1A 7

22 "I
22 "7
)l?
23.8
36 "4
38"1
37 "2
36.O

33.8
32 "2

ro"T 58"5 5r.6
rr.9 60 "7 58.9
rt.l_ 62 "B 62 "3
11" 1 65 "7 62 "612"4 65.4 52.8
10. B 69 ,O ¿t.3 

"T9"8 64"6 52"6
10"6 59"7 48"0
9"9 56.7 55.0
9 "4 50.8 ti "o
T "6 49 "3 58"6
6"9 54"4 56"0
8"1 65"r 48"7
8"6 70.2 45"4
8.,{ 69 "1 49 "28"5 7r.4 49"2
8"9 72"O 4.4",1
7 "3 68.0 4.9 "4
'o "9 65 .6 56 "T
6 "9 70.0 52 "66"8 69 "9 49,9
6"5 69 "2 49 "B6"6 73"8 50"7

=-=:== :=:-==- -.-=========_======:=======_===:====

)íD::essecl- veight I94I-5i, eviscer¿-oed, r,reÍght thereafier.-x-)if;ressed veight L94.I-5j, eviscera,r,ed- rreight ilrereaf,oer.
à-x-x-Ðozen L94I-55, por:nds thereafter"

Source: Hand.bcolc o:f :\gr.icul-,r,urat Statis1,ì cs. p¡rJ..
l-' O aìaj f ;ôn qììrh+ j nn rn Ä Þa --ì. 'ÍIT T i -,:-::: _ .esiock and
LavesÌoc.ti froduc-ts

IY
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Er.al-u¿¡.ti on of ilr:end,s

The trends inclicaled- by i,he tables have occurred- folloving the

ìn-^^i.-.i ^- ^]1 *ha qrrlreì¿lr¡ Par* -nrr* nn* a-ì I ^+â +ì.^ -L-ì {r+ar,IIrUòr UiUlt \J-L Ur^- **--**J c ^ eL J 1 u srr vr ur¡s Þrllr u- ,.,*y be

accounted for in terms of the impaci of i,he subsid-y" During'rhe \rar,

luLusual- emphasis \{as pfaccd upoir f ivestoclc produc'r,ion by -r,he Govern-

ment, and. various measures \{ere adoptecr 'r,o incrcase output. 0n -uhe

othel hand., f ollor,iing 'bhe r*ar, ad.justment \ras recluireû, particularty in

tl.rc case of hogs, f ollor+ing -bhe clecline in ihc impo::tancc of '¿he Briiisir

tr.arliet" Subsecllreni developmen'us, ruìrile occurring i:ncLer thc subsicly,

have al-so been influencecl by many o1,her factors. Therefore, it cannot

be said- -bhat the trend"s rshich are curren'¿l-v evid.ent arise froni the

subsid-y" fn faci, other fac'r,ors may be d-ominant and- -bhe impact of -these

may be sometimcs mitigatecl by the subsidy ivhilc at other times may be

exacerbated. In consequence, a study of the effect of ihe subsid.y must

be conducted. on a basis other than anal-yzíng ihese trend"s"



C}I/IPTER ITI

ECONOJ'1IC Ti{trORY ANÐ TIiE SUBSIDY

The freigh'o subsidy applies onì-y io ihe rnovement of one fac,ooï

of pl:oduction, feed, and, is further resiric-ied in that it only applies

to certain -types of feecl moving betryeen pari,icular areas" This limi-r,a-

tion to cert,ain areas rvilr tend_ to favour some at the expense of

others, since atÌ lrill pay a share of -i;he taxes necessary to raise the

required- funds, y€'ü all r+ill no-,, benefit equally. Furihermore, the

inìpor1'¿nce of the subsicly to prod.uction vill vary according i;o the

cfass of animal , the ration fed. and. the end product. This compì_ex

situation ser\¡es to render objective appraisal of the effects of the

subsid,y difficul-t. A logicar sequence of steps in the appraisai rrirl
be consideration of its (t) conformity io criteria for an optimum

policy, (z) implications for rrelfare, (¡) effec-bs on trad-e a;rd_

(q) consequences for regional prod-uc-r,ion patterns, The lati;e¡ ¡.snon*,

i¿ill- receive the greatest emphasis.

Critcria for Economic policv

Boul-ding d-efines poricy as ihe principles i,ha.i, govern action

to*ards given urrd".29 He suggests that any stud.y of poricy should. be

concerned- with the end,s desired, the means by v-hich these gray be

)q--K" E" Boulding, P::incipres of Econoroic p:_!Lc¿. Engrer,rood.Cliffs: Prentj-ce-Hall- f^"", 1964, p" 1"- -
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achieved, and finaliy ii-re group to which appliecl . lle furtlier con{:ei-ìds

thet the four ol¡ jectives oil economic poLicy are progress, freecìom,

stabilir-y ancì jus'cice. These objectives provide an interesting basis

'Ê^.^ ^".1,,¡+inc tlrp ipod frr.iohl ^ðôi¡f¡nnn ^¡l i^iO.l- CVaIUclLIng L..- - ---Ò--- aSSl-SLance POIrCy.

( I ) Preefg!-q

Tirere is little evidence to suggest that the policy has any

significant positive effect on econonìic progress" lnvestment may be

encouragecl in those areas to which i t is appl ied but Lliis is accomparli"¿

by a cìepressing effect upon inves"ument in other areas. Thus, it appears

that investment encouraged in livestoclc enterprises will be offset by

that discourageo in grain production within the subsidy provinces whiLe

tire situation will be in reverse order r^¡ithin the other provinces.

0n the other hand, the policy pays homage to the falLacy oi equalizing

competitive advantage and encourages a particular form of production.

The country as a whole is being denied the advances which migl'rt occllr

if this impediment to free competiLion rvere removed. Indeed, overall

^ ^€ È1-^ '.^ Èi ^- I ^ ^^^-^- kô ; -^^.1 ô; ôi ñ^õ ^rnÄr'¡f-i nr
PfOgf€'SS OI t'l1€ rr¿Lrurr ù Eçvrrurr¡J may De fmPeU{ìCl SInCe PTOUUCLI-Ofl LS

not organized on the basis of least cost. The poLicy, tirerefore,

should noL be supported Íf tire intent is to effectiveLy foster

national economic progress"

('))

Tire

^1 -^^,1 ,,^^^Pléusu ulJUrr

asseis used

Freedom

subsidy affects freedom in that econornic Iimitations are

¡ael-ai ^. and not others. A loss in the value ofçcL L@Irr ¿irvuPù

by some groups upon the iniEiation of the subsicÌy was
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offset by a gain of similar proportions by others, an illustration of

thefi of val-ue on one hand and- vindfarl gain on',,he other. To the

extent -¡he subsicly is effective, asse-r,s of far¡ners producing livestock

products wrd.er the subsidy r"ill be enhanced. along with'r,hose of prairie

grain farmers r.hile the reverse ¡rill- hol-cl irue for grain grorrers and

l-ivestoch producers in other regions" Thus, rrhile the subsid.y d.oes not

restrict freedom in the legal or moral sen.se, economic freed-orn is

impaired",

\3) Stal¡ilitu

Stability is not an end in itself, but is clesired as a means for

provid-ing an economic climaie r"hich r,¡i11 encouïage gror*th" Alrsolute

stability is not d.esired- since this rrilt result in stagnar,ion. Ho\,,ever,

excessive fluctuations in prices and. output are'r,o be d-iscouraged- since

these bring aboui red.istributions in veal'rh and income vhich may not be

in the national interest" rn this context, the subsicly is of some

imporì;ance" To ihe extent that lives'uock produci,ion on .r,he prairies is

discouraged, the subsid"y f osters insl,abili'oy in prairie agriculture.

The encouragemenl, of a one-crop economy influenced'i:o a greai clegree by

the vagaries of the rr¡eather r,¡ithin the area certainly tencls tor,¡ard.

instability" This is not to say that intr¿-far¡n cLiversification is

necessarily desì-rable, bu'o that d-Íve:rsification bet¡.¡een farms has

definiie benefits" 0n the other hand, increasing d.iversification within

the areas receiving the subsidy is fos'uerecÌ, areas rr'hich are alread-y

producing several com¡oodities d-ue to i;ire proximity of iarge markets"
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The conclusÍon

en'r,ial- effecis

may 'uherefore be reacliecl -r,h.at thc accompanying <Ìiffcr-

^J--r^; r ì +-. ^-^ -ot in ihe bestÞu4urrrvJ @rv Ion inter-regional

interests of the nation"

(4) Justi c e

Economic justice involves a consiciera-i,ion of horq ihe fruiis of

socieiy are d-istributed, rrhether on the basis of merit or neecl". Our

society, historicaJ-J-y, has tencled" to clistribuie rerrarcls accorcì.ing to

contribuiion. .di, the present time, the tend.ency is to give some weight

to need in the distrÍbution. This requires inierpersonal comparisons

and. also has rrelfare implications r"hich r+ill be exarnined- presently"

If d.istribution accord.ing to contribui;ion is tire objective, there is no

basis for the subsiclv u:rder ¡'¡hich clistribution is mad-e according'i;o

l-ocation" On 1,he other Ìrancl, if d.isiribu-ì;ion accord.ing to neecl is i;he

ruJ-e, the subsidy d.oes not foster justice eil,her" No criteria have yet

been established. to d-etermine the degree of need of a particular

individ.ual or region. The subsid-y has been maC.e avail-abie to all

members of a particular occupational- group rrithin general areas t any

d.iscrimination in the l-evel- of subsidy paicì- being based. upon clistance

from the Laketreacl or other source of supply" It is interesi,ing to note

that i,he points raised. in support of the subsidy are based on the

pïemise of neecl r¿hich thus far has noi; been adequa.tely d.emonstratecl"

In any case, there is no d.irec'u relationship betveen the areas con-

sid-ered to be in need- and i;hose to vhich the subsid.y applies.
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Evaluati on

\nlhen examined according to the criteria for desirable economic

,-^1 i ^-, fl.^ ^,,1-^{ ¡,, ^^- ^-1*, l.^ dcnl orr.d. There iS littLe tO COmmendPUrrçy t Llls ùuuÞruJ L4r¡ u¡riy ue usyruLçuo rlrçlç

and much to criticize. The primary problem of the subsidy policy arises

from the facL that the real ends desired following the war have never

been properly defined, Ttre means used to accomplish the ends cannot

1-^ ^.,-^^Ê^-1 f^ L^ ^^Fi ^ç-nFnv¡, ,rnder Such a circumstance. Identifica-uc sÃPsuLsu uu uç ÞdLrùldLuulJ L

tion of those affected, in consequence, becomes difficult.

Welfare Theory and Ehe Subsidy

There is general acceptance among present-day economists of the

statement bv Reder30 that:

rr. . . welfare increases (decreases) whenever one or more
individuals become more (less) satisfied without any
oEher individuals becoming less (more) satisfied.'r

It will be noteci that welfare is a condition of the mind and the

above statemenE avoids expressing welfare in absolute terms.

The marginal conditÍons of maximum welfare arise frorn the general

definition. MaxÍmum welfare is achieved when it is impossible to make

one person better off without making sorne other person v/orse off.3t The

*^rñjñ^1 ^^^'r"'nions of maximUm welfare have been enumerated aS:¡l¡éÀórrr@r 9vlru! Lr

rrl. T'he marginal rate of substitution between any tlvo
products must be the same for every individual who
consumes bo-uh.

3ov t^r

New York:

3lrui¿

l<ÞatêT \rìlril êe 1n, :-::i:i-:: 
-Columbia Universi

n 9i., y.

the T'heory of t¡Ielf are Economics.
ty Press, t963, p" 15.
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2. The marginal rate of t.ransformation between any
two products must be the same for any two fÍrms
that produce both.

The marginal rate of'transformation between any
factor and any product must be the same for any
.^^r * ^'c {:i --^Pdrr uMLlllù uùrrrË Lrlç !dLLvL drru Pruuuurr¡é
the product.

The marginal technical rate of subsl-itution
between any pair of factofs must be the same for

'--^ ç: ^-'-^ L ^ÈL -"rdUce the Same¿1tLy LWU rrLlr¡Þ uòrr16 uuLrr LU Pr\
product.

TLe marginal rate of substitution between any
^^i - ^ Ê ^-^,1,, ^r ^ ç^- * ^^*^,,*; -^ 1-^1L
Pé!! V! PL UqULLù LVL 4tlJ PEr òVrr çVr¡ÞU¡¡¡rrró uVLrr

must l¡e the same as the marginal rate of trans-
formation (for the comnunitv) between them.

The marginal raËe of sbusLitution betrveen Lhe
amount of (product X) received for aiding in
j L^ .--^-1,, ^{-{ ^^ /l-- ^I LÞ PIUIIU9LIUII T UJ é Ë!VçII LLLIII)

sno.nt i n renci eri -^ F1^i ^ ^" I -'"^t be the sameùruurru rr¡ !e!rve!!rlëi LLt!ù OIU lr¡uù I

for each factor ov/ner as the marginal rate of
transformation between the time of his factor
,,-i t- ¡^anl- in ¡irli-a nrnrìrral- inn /-;- fLi - "'-.'lUIII L 5PClrL Llr ¿!IUrrlB PL9u(lULrUrl \ !rr Lrr!ù WdJ,'

and (the product) X.

Tlre margi nal raf:e of substitution between
resource controL at any pair of moments
(t1 and ti) must be the same for every pair
of indiviäuals or f irins ( inclucling pairs , or¡e
member of which is a firm and the other an
individual )" .32

The mareinal conditions for maxirnum welfare in relation to the

subsidy are discussed beiol" Secondary conditions have also been

Ll not be developeci here.32a

\I,' O pti mum

Products

Allocation of Products

will be allocated in optimum fashion as 1^'-^ ^^ ^,,^1^IUrró 4Þ Þ Usr¡

e

4.

q

^

7"

snoøeste.d bnt f:hese wl-ri i e recÕonized wi

32a t.a. Seaver, 'tspatial Research
Journal of Farm Econornics . 46:

- Ileasurement f or 1,,,7haL",

i3ó5-L37L, December, L964"
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distribution occurs aLong the contract curvc, an imaginary Iine

ioi ni nr, 1-hc noi ¡rc n€ r-.--^-^.' ^f the indif f erenCe curveS Of twOJUrrtrraË Lrrç Pv!rtLÞ ur L4rIËçrrLJ v

individuals. Tl-ris implies thaL exchange of any pair of articles of

consumption between the individuals will not increase the satisfaction

of one without adversely affecting that of the other" There is no

ïeason for such a distribution of produced goods to be influenced by

+'l^^ ^..1--i 1., ^; ;*^^liñ^ñf ê -*^ ^l -^ô¡ "^^'i ^-^L---^ 
¡i i}raLr¡ç òuuù!uJ Þrrr!ç rru r¡r¡ysurr¡rçrrLù e!s yreLUu upvr¡ gxCnange aC Lne COnSUmef

level. On the otller hand, production of a greater relative quantity

of one good relative to the other may occur which may effecL the

location of the contract curve.

ll) Specialization

Maximum welfare requires that the production of each firm be so

distributed among firms Ëhat total output is optimum. If two similar

producEs are produced by two firms, the marginaL rates of transforma-

tion between the Þroducts will be the same for each of the firms under

these conditions. This premise will be considered further in the

discussion of interregional trade \^rhere consideration is given to areas

rather than firms "

The effect of the subsidy upon specíaLization is difficult to

assess. In subsidy areas, a few large scale operations have developed,

particularly in broiler production in which a relatively high outpuL of

ñ^^F ^^É .í-*,,F ^ç ç^^A *.-a,,^-í 1 ¡ '1Lôôô -..' hor¡n .i^"o1^^^.1 ¿1,'a Irr¡e4u lJuL !rrljuu v! !çsu lrLsvGrrè. r!¡eÐe ¡¡(4J rrevÚ ucvctU¡reu uuv úQ

economies inherent in volume purchase as well as frorn the subsidy.

However, the dominant factor has been the economies of large scale
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-.^^.1"^fj^ñ -.r¡ô -^-¡-ilr'ln hrr innrnr/ôd fÕ^11ñ^l^ô\r T^-^^ ..^^'l¡ fía-¡
IJTO(]UCLIL)TI lllcltrg PU55TUIC Uy rlillJLUVçu LcLrrlrwruó). Lct!èje budrç ulJçLdLruLrù,

in consequence, have also developed in areas where the subsidy dicì not

^-.-1., .ì-q.^ ^,.1-^ j cìv tuil I lr¡ve a -^^-' Ê-'..^ ^€f,^ ^1 --r ^.'-^ !o the¿1PPry. IÌlg 5UUù--/ - * PVÞrLrvc er!eLL UPUIr Pr4r¡L òr¿ç

extent that it is effective in receiving provinces since ne\^r enEranEs

tend to establish operations of optirnum size.

(3) Factor-Product Relationship

Much has been written concerning input-output relationships.

The theoretical requirement for maxinurn welfare in this area is

straightforward - Lhe marginal rate of transformation between any

factor and any product. mlrst be the same for any pair of firms using

Ê1-^ €^^È^- ^--ì --^J.-^-'--. !L- --rdUCt" ThiS means that no more eConOniCLllg !<lu LUL d.r¡u PL uuuçrr¡5 Lrre Pr l

method can be used to transform the input into the outpuL even though

a more efficient method may exist in physical terms. TLe relevant

question here is economÍc efficiency as opposed to physical efficiency"

No judgement can be made regarding the effect of the subsidy

,,'-^- fl.í^ ^.^^,1,,^fi^ñ ^¡na¡f ^ 
,,i¡l a ^ç i--,,r a.F^,rf *a1^r.i^ñôhiñôt]PUII Lrrrb PLUUUUU!Ull d,òrUsUu. ó WrUç !dr¡ðg Ur rrrPUL-UUUPUL Le!dLlurrÞtr!yù

exists due to the varying degrees of ability farmers have as livestock

producers. There is little to suggest that the subsidy has any

measureabLe effect on meLhods of production except insofar as operations

^c^-L:_..--..-^m4\7}rapncnlrr¡oaÄ^.¡¡].a.aô^â1'.''UJ- UPLIlllulll 5L¿C L!4J uv uoúu dllu lLlsÞs .Þsç[ UUL ÞuPçrrUr uççllrr!Llueù '

The necessary information for an objective appraisal of the extent to

which this situation prevails is not available" There is sufficient

only to suggest that a wicìe discrepancy exists'oetween what is currently

the rnost efficient and what is the most prevalent method of product.ion,

thereby .indicating thaË ihÍs condition for maximum vrelfare is not being met.



85

(+) ,\flocation of Factors

Therc is a close rel-ationship betr¿een the factor-procluct

relationship and- the optimum all-ocation of factors of prod.uction'

ÞÍaximum r{elfare requires that the marginal technical rate of substi'r,u-

'¡ion betr+een any pair of factors must be the same for any tr+o firms

using both to produce the same product" This implies equal technical

Ìrnorrledge by all prod-ucers, a situation which does not prevaif in

agriculture. Since no produciion informa'r,ion is distributed" along ruith

tire subsidy, iis effect upon factor allocation appears zero upon first

glance. I{owever, the situal,ion is much more complex since the

recluction of transport,a',,ion cost for feed- movemen'1, may encourage u¡d-ue

use of this factor by 1,he recipients. This may have the effect of

preventing tlie achievement of equivalent tech¡iical rates of'substitu-

tion on an area basis.

l5) Consumer Preference\/ I

Maximum r.relfare implies that prod.ucts rsill be produced. accord-ing

to effective consumer preferences. In other r'¡ords, the marginal rate

of substitution betveen tiro prod-ucts by a person (or the persons) con-

suming both must be the same as the marginal- raì,e of transformation

between them. Achievemen¿r, of such a condition is not impaired. by the

subsid.y but a d.ifferent d.istribution of goocls will- occur and- this vill

aff ecl, consumers individ.ually and collectively" A red'uction in the

cost of prod-uction of some products anô not others as rt'il-l occur under

1,he subsid-y irill encourage increaseó'. output of those products rr'hose
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costs have been recluced- relative to other products. The increased-

output rsill bring about a change in the rel-ative prices of prod'ucts and-

subsequently affect production allocation. This suggests that the

subsid-y impedes attainment of the necessary condition for maximum

v-eLfare insofar as d"irection of production is concerned'

(6) Ä.tlocation of Time

llaximum ruelfare requires that the rer.'ard that is paid- the o\dner

of a u¡ril, of a factor must be ec¡ual in value to the marginal physical

procl,uct achieved by eniployment of thal' factor' \{ith respecl' to time'

this implies that a hol-d.er iøill so clistribute his time that he r+ill

achieve l,ire greatest return, r+hether from using it to procl'uce a product

himself or leasing the time to some ol,her prod-ucer. The subsid-y vill

tend- to bring a change in the allocation of time since some producers

will be encouraged. in prod-uction r+hile others wilt be discouraged" The

inefficiency resulting r,ri}I, of course, be limited- by the proximity of

foregone alternatives.

(7) \{etfare Between Periods

Consid.erationofthisaspectofrtelfaremerelyentailsan

extension of the above d-iscussion to cover inter-period' in con-r'rast to

intra-period distributions of time. This means control of resources

over time viIl be such that ihese ïesources lqiLl be d'istributed' accord'-

ing to the returns obtainable by their use" such a d-istribution is

achieved, by means of the interest rate in our society" The subsid"y
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appears to have onLy a very cìistant connection rvith interest rates.

Florvever, siLrce time is involved and the necessar)r funcìs for payment of

the subsidy have been obtained by annuaL parLiamentary appropriations,

¡ nroceclttre âcat---^-" ^'l 1-" ^ l^-r'êê of i^i qlr i nef f i ¡i annr¡ i q oncor¡r¡oodo yrvLLvu!ç qLLvrr¡IJ4tr!çu uJ @ us¿i! L!o!!, -v _.^vvuLoóçu.

The pr-obability aspect will be refLected in the investnent of funds

over time, ConsequentLy, the use of resources, rvhile being inefficient,

is rendereC even more inefficient by this aspect of the subsiciy.

Obviously the welfare of any individuat in pirysical terms is affected

l-,, ^ ^l-^-^^ -'.- {-L^ -,^1C^.^^ ^cu) o Lrrorrüc lrr "he weLfare of anyone else since their relative positions

tvi1l be changed. Since any assistance or impediment appLied affects tire

welfare of individuals, Recler goes on to say:

r'. an economic reorganization will increå-se,
decrease or have \,/elfare unaffected accorcÌing
to wirether the algebraic sum of the conpensating
t.axes and bounties ( Ieviecì on all af f ected
persons) is positive, negative or zero"'¡33

This has been called the rrcompensation principle'r.

Extension of We I fare Cri teri a

Reder fails to consider the influence of spatial considerations

upon welfare. Many other economist-s do likervise.34 Such an omissioÌ-r

33Ru.l.rr oÞ. cit., p" Ll

.). /,--A discussion
¡ nd Sn= co -i,lcnnnr---- -,-**- ---..-..ìl/.

of this aspect occurs in Il.
f"a¡]-r-¡i¡lna. V T T ?r-occvdrrlu!ruós. ¡¡.!, ¿, !Luùùf

rùê!u, !uueL!ult

L962, pp. 24-27 
"
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iniparts a ]acli of realism to their analysis since the implicii,

assumption is macle ihat our environment is i"ithout dirnensions. The

marginal cond"itions outlinecl for firms can be extend-ed to areas such

+l^^+ ^*+..iñ,,- ¡ ^ ^¡ ^^^^ ^i ^ì i!na-L oÐllmum üegÏees oI specta-Lizaiion, factor-product relationships,

and. allocation of factors occur " In such a coniext the cletrimental

effects of i;he subsid"y upon rrelfare become apparen'r,. Factors are not

employed- in accord-ance r,¡ith the best in¿',erests of all parties. rn

lacf , the subsid-y is d-esigned. to preveni such employment occurring.

consequently, the subsidy has -bo be justified- on other than economic

grou-nos.

No attempi is macle r+hen imposing the subsid.y to maximize LIte

national r,¡el-fare" Compensation is not paid to those aclversely affected.

by those benefitting. rn fact, on a theoreticar basis, over arl
,.^tf^-^ i^ i*-^i\rerr are as lmpa1red. since a t1e'r,¡ clistribution of prod-uction j-s f ostered.,

rrhich is not in accord r,rith comparative aclvantage"

Tl¡a R,rhc'i r'ì\/.n¡ the Theorv of In,oernational Trade+¡¡v ¡v14vv¡!r,Ì

The f eed f reight subsicly may be consid-ered a tariff j-n reverse 
"

a subsicly paymcnt repJ-aci-ng the inpositj.on of a levy against imports"

There is a clistinction, horrever, since the subsidy appties only to

movement betr¿een certain areas r,tithin one country, Canad.a, and not

betr,¡een countries" This has important impïcations for ryelfare, Itthile

an incliviclual producer may be expectecl to aim at maximizing his

prof its, 1,he Fed.eral Government shoul.d, no'o aim at maxirnizino. its

reverlue or in this case, minizing its costs but at maximizing the
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In this stucly, moreover, concern

does not encompass all possible velfare d-istributions on an area basis,

but rather the change in the distribution r¿hich occurred. as a ïesult of

the subsidy" The r,¡el-fare of the couniry as a r,¡hole vill onì-y be in-

creased, if those areas or groups benefítting from ihe subsidy can fully

cornpensate those aclversely affected. and- still be better off than r¿ithout

ì+

Trade betrv'een areas arises from d.ifferences in technoÌogy, facbor

endo¡sments and- tastes in relation to 1,hese endorymenis vith the l-atter

often being infl-uenced. by trade itself " l'{aximum welfare mav be attained.

r+hen production is d.istributecl according to the principle of comparative

advantage" The benefits associated with free trade on a global basís

have been adequately d"eveloped elseruhere and neecl not be d-iscussed
1L

herc." ;Lctions r+hich jeopard-ize or prevent the free movement of good.s

should therefore be approached rrith cauiion. Simílar1y, the same sor-L

of caution should. apply to the imposition of subsid-ies. ¿\ factor of

prod.uction may gain from a subsid-y but onry at the expense of other

facl,ors. I{ind-leberger contend-s that unless redistribution of Eains is

required. for r,¡elfare reasons (and is othenrise u¡robtainable), a subsidy

?q--Scitovsky expands oir this point in his articfe 'tA Reconsid-era-
iion of the Theory of rariffsrrreprinted. in II . s" Eliis and_ L. e.
lietzl-er, Reaclings in ',,he lhuoly of rnternational Trade" Homevood.:
R" D" rrvi" r'rc-l rgo3, pt.:5ã'-3ã.g;-

-a
Jv IA¡t excefl-ent treatise on International Tracle Theory is -that ofc. P. I{ind-leberger, rnternational Ec.onomics. Homer,¡ood: R. D. rr.win,

Inc., f9æ"
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ïegion is inval-icl f or the count ry.3T

the subsidy as examj-ned in the context of tracle

of this siudy can be separated into four geneïal

8aþQo 0r Q2

FIGURE ]-. ÄLLOC,{TION OF EFFNCTS OF SUBSTDY

Figure 1 ill-ustrates this division of the effects of i,he subsicly rnto

sacrifice, consumption, cost, ancl red.istribution categories. rt is
assumed that the subsidy wil-Ì have no ,effect upon the asking price for
western feed grain or in other r+ords, the supply function for thrs grain

is perfectl-y el-astic. The price po *ourd prevair for feed, if there

veïe no movement of feed. into the area. The price p., prevails ruhen

local- feed. suppl-ies are all-orred. to be suppl-emented by an inflov

"toru. , p. 2rr.
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of prairie grains. ToiaÌ consumption of grain in the area is increased-

b.y Q^Q., local produciion is recluced. by Q^8" and shipmenis of prairie" -o-l
^'*^ j- j-+^ ¿Ì' ^^.'-r *" 

Q., Q." Suppose a subsid.y is now imposed"ËI @r¡r arr uu vrrv @a Yø @L v vvuor ul

on the movement of prairie grain equal to !tpZ. The total quantity of

-*^ ': * ^ ^* ^.''- ^ ¡ ^quals 0Q. , an increase of Q- 8^ , rrhich is ihe consumptionåf4arf uvlrùurrrvu v+ _¿, _I_¿'

effect, This is compose.d of an increase in invard- movemen-r, of

/ /r rì r\ rr r --hi I ^ ì ^^^'ì *-^¡.,:tiOn beCOmeS 00, Õ e^âìr ^+' () o\V2V4 - U¡-V3 / llllrf c Iuuoa Pf euur -4t @ r Yuuu urvrr v¿ V3V4,

the sacrifice effect, as a resul-t of the subsid.y. The area (?fPZ " 92Q4.)

is the expend.iture by the government, Tepresenting l,he prod.ucì; of the

leve1 of the subsidy P,P. and the total- movement Q^Q^, the cost effect"r a -¿-+'

The govelnment is placed in the position of payíng the subsicì.y on the

increase in volume resultinE therefrom as r,rell- as on the initia] move-

ment. The redistribuiion effect is equal io the d-ifference betireen the

reduction of economic rent to l-ocal- prod-ucers (P.P. " Q") minus the
I¿)

area "y"" The prairie feed grain proclucers will- not receive any benefit

as long as the assumption of a perfectly elastic supply curve applies.

The total cost is, therefore, equal to the cost to the government, plus

the l-osses through the red"istribution experienced, by l-ocal grain

prod-ucers" If the assumption of perfect elasticity in prairie supply

is re1axed., the Ìosses of local proclucers vill be offset by gains by

those Ìocated on the prairies, the d.istribution of losses and gains

being d-epend.ent upon the relative elasticity of supply and- demand.

the above d"iscussion provides theorel,ical explanation of the

incidence of the subsid-y upon local (those in areas where the subsidy
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applies) feed. grain prod-ucers and- those on the prairies. It should be

noted that onì-y one sid-e of the situation is clescribed, ihat involving

grain producers. 0n the other hand, an analogous situation exists for

l-ivestock raisers since feed. grain is a prirnary input to this process.

.The effects of the subsid-y rrilt be fess d.irect since grain is only one

of several inputs" This tencLs to make the effects obscure" Livestock

prod.ucers in the subsidy provinces become the beneficiaries vhile those

on the prairies become the losers, the opposite to the situation rshich

prevai]-s for feed- grain. The net gain from such a d-istribution vil-I

serve to offset the cos1, to the government" It can be safely assumecl

that the supply of eastern livestock is relatively )-ess elastic than

the suppÌy of vestern grain since the export ma¡lcet is l-ess important

proportionately. This will tend- to make the gains to livestock pro-

ducers in subsid.y provinces greater than the gains to grain prod-ucers

on the prairies. An empirical assessment of the effects of the subsid.y,

therefore, requires deiermination of the e,fasticity of d.eman¿ an¿ supply

of the affectecl- products,

The Subsidy and- Loca.ib-ton Theory

Location theory has been largely ignored by economists i:¡rtil

recenl, years" The tenclency r,¡as for spaceless theories to be formuÌated-.

abstractions from the real vorld.. Contributions were rnad-e, however, by

such ind.ividuals as von Th"ünen, I{eber, md Losch, The pathbreaking

efforts of these ind,ivid-ual-s v'ere not fuì-ly recognized, until corrpara-

tively recent times" Rapid. d.evelopment of the theory has occurred. in
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rl^^ ---a 1r^--r 'l Irir I'T ¡^-'i^Á n.r.l--;^r1.. ^+;--.1-¡-.ar'l hr¡ affn¡-i.e r:ìrrzinc¡utlç !U ò u-lì Ua IU lì 41 a I i/gA r Uu, iJóMAILJ ¡ UIrlrUa¿ Usu uJ Er f vl u¡ uuf, rrlè;

'uhe Ìiar to obta"in optimum use of available -ì;ransporiaiion equiprnent"

Tho Iol¡alnrrmolrt ^f 
-1-hô +h^^Fr¡ l.cs lloon âcanmnânioä hrr i¡cro¡qirolrrIlrg UgY glV-L/lrrurr U UI v1Iç UTTVVIJ 1I@Ð UYEII @çUV¡rrìr@IIlËU UJ I¡rU¿ U@ÐI¡lu rJ

cômnl cx mndol s T,ho nr'¡.cr,'i ca.l Éì.¡-ì'^^a'i ^- ^+ --Lich haS been rendereclçurrrrvrç^ rrrvuçrJ, u¡¡ç }/r @v urv@r ofvlJIIv@ v¡ull uI wlIJ

f a¡ ci hl o -hr¡ -l.ho nr.nc¡r.aqqir¡a Äar¡ol n¡m^-* ^3 +L^ al an*¡n-i n n^m-r'-vo¿ vpv+ , Jl-oplnenlJ o:Le ercc u.I.'o1rru uoill!Lrúerc

Unforiunately, 'uhe elegance of some of these modefs has served to

obscure the und-e::lying theory"

Location theory assumes that a firm r'ril-I st,rive to maxj-mize its

r-:rof ìts- Sllch a. f i rm r.¡i I I thêT^i?^-^ -^*-ì--,f -+^ ;L^ i,---,r^ ^--,rilabl_eyrvarvro uuvfr o rrr¡1r lYrfr, u¡rvrç-fufs, ¡l¡4rrfyuI@uY ur¡ç rI1!uuÞ 4v¿

to it in such a fashion that the grearùest net re-trurn r,¡ill- be achieved""

Behaviour of this sor1, is economically rational though ii; is recognized-

tlrat behaviouï may also þe ration aLized- on other ground.s.38 For

example, some prairie farmers may norv procluce hogs since this r.¡ouid.

i¡rterfere rrit,tr their sociaf aci;ivities cluring certain periods of the

year. Thus, hogs may be produced- in areas rrhere minimum costs clo not

nrowa.'i I - ì\'l¡nr¡ other aberrations could. be Íf lus'bratecl but these r¿i11 not

be consid-ered here.

Opiimurn l-ocaiion is a frmction of assembl-y costs, production

costs and- distribution costs. Assembly costs are those expend.ed- for

JR--It r+as found. in a si*dy i:r -\-er" England -bhai a manufaciuring
firm loca'ted- in ì,Iorcester r'rhen Boston \ras obviously a more suit¿ble
si'oe. The::eason given r+as iha'i: ihe orurrerrs mother-in-l-ar^¡ líved in
-ûhe former city and- his ¡"ife didntt rrant to l-eave her! See J. Fried.rnan
and. i',r. Ä1onso, ed., lìegj-ona.l Development and Planning" CambricLge:
M.I.T..Press, I)64, p. 79"
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moveulerlt of rar,' nraterial i,o -t,he plan1, ancì siniilariy clistribution costs

are tlr.ose incurred- f or movernen'o of ì;he f inished procluc'o to market.

Prod.uctj"on costs, linort'rr as processing costs in loca1,ion stuclies, are

-the summation of the expendi'r,ureS on the various factors required to

convert the rarø mate::ia1 into the finishecl product. The influence of

the subsid.y on location immedia'r,eIy becornes apparen'0. Transporiation

cost of one of the rarr materials is reduced", and it is therefore to be

expected- that opi;imum location of prod"uction ivill be cìiff erent urrd-er

íhe subsicly to i,hat expeliencecl isithout ii. The iheoretical implica-

tj-ons of the subsid.y for ryelfare and i;rade cast d-oubi upon its vafue

^^ ^ -^r ì ^.- T re r.,r-,-i nn -f,hanr.r¡ i -^r j ^.^ ^f --^.:rctionir¡ il, PUI-l-uy " !Uuduavrr urrvurJ Ðu33çÞ uÞ @ rYvLóarLLLa urv¡r va jra uul

occurs. El-uciclation of the theory r^¡ilI therefore provid.e a useful

bacligrould. to any objective app::aisaì- that may be attemp'r,ecl"

TheoreticaÌ Ðevef opment

Transportal,ion costs are basic i;o any stucly of l-ocation. These

costs are rnad-e up of t'rro components, terr,tinal costs and- movement costs "

The f irs'u component ariscs from Ìoad.iug an<ì- unloading, packagi-ng for

transporb ancl the associatccl pape:: rro::k" This cost is ind-epencient of

d-istance" 0n the other hancl, movement costs rrhich arise from carrying

the product to the destination do vary ltith d,istance. TÌrese may be

expressed as a fixcd rate per mile or as a rale rthich gradual-ly

d-ecreases wi-Lh increasinE d.istance. The latter rate struc-r,ure is ¡oore

real-istic since lonp hauls are more economic than short haul-s for
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plractical reasons inclucling the high cosi, of stop-start operations.

lifferential-s in cos'u exist betrøeen products d.ue to such fea¡ures as

size and- shape, bulhiness, and perishabiliiy. The iotal cos,r, of trans-

port varies accorcling'r,o the prod.uct carried and the type of carrier.

Lorq terminal costs ancL relatiysìrr h j ^h m^-,^ñ^h+, cosis are assocj-ated,

vith truch movement rrhereas the opposite situation prevails for movemen-b

b)' ship" Rail costs tenC to be intermediate. Transportation rates

actually establ-ished reflect the degree of competition present, policies

of -the carrier, and- government interfeïence in ad.clition to the acl,ual

costs of ntovement" In consequence, anomalies exis'o but these rr¡hi1e

recognized-, are not consid-ered of such import as to invalid-ate the basic

principles 
"

Figure 2 ind-icates the coinponents of 1,he cost of transÞortation,

The cost of transporl,ation per r:nit (usually expressed as rate per

hundred poulds) from origÍn O io Location D is equal to-i;he terminal

cost t plus the movement cost mD associated r¿ith the clistance betrreen

',,he tr+o points" In this illusiration, the total cost is increasinp r,,ith

d"istance but at a decreasing rate.

In the simplest case rrhere a rar,r ma.r,erial is processed, inì;o a

finished- prod-uci vithoui change in weight or other feature ¡,¡hich affects

transportation cost, it r,¡ill be found. thai tr,¡o equally attractive l-oca-

trons basecl on -r,his cost exist given eo_ua] processing costs. " This may

be illustrated by the accompai.Ì.ying d.iagran, Figure 3.

The combined cost of movement of the rar,¡ material from the sii,e
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RS to the site I'ÍS plus the 'berminal cost associatect r^¡ith the finishecl

plod.uct is f ouncl to be ecr.uival-ent to the comì¡inecl cosi of movernent of

'i,Lre finished, pr.od.uct from lìS to MS and. ihe "uer¡ninal cost of the ra,w

rnaterial . Uncl-er these restrictive cond.itions. plan'f f ocations at siies

betr"een RS and- ì"fS involve greai,er transportation costs ancl shoul-d be

avoid-ed," Tlr.e presence of terminal costs and. curvilinearity in rates

r"ith distance f osters encì-point loca-oions of plants.

Relaxation of i;he l:1 rreight relationship betrøeen raw material

and. finished- prod.uci r"il] malçe one or 1,he o'uher end.-point locaiions

more attractive. If this ratio is changed to 7zI as occurs in conver-

sion of grain into beef, other rhings rernaining the same, a rarr material

site røilI be attlactive. If , hovever, the rate on ihe finishecl procluct

increases proportionately more than the conversion ra-Ue, then a market

site is at'r,ractive" Such a situation r,¡ould. occur if the rate for beef

ruas greater than sevelì tines that of grain, r.ecognizíng, of course, the

presence of te::minal costs. Furthermore, acld.itional inpui;s may be re-

quired" in processing and- these may be either ubiquitous or avail-able

onì-y at certain l-ocations" Further complications may arise from d-iffer-

entiaÌs in processing costs betrreen locations" The combinations are

almosi r,¡ithout limit ancl ihe und.erlying theory r:apiclly becomes conceal-ed-.

Since many of these factors are variable and- affeci ihe d.etermination of

n¡*.-imrrm l¡an'l-i^- ^f 
'l-;r'^-+^^1- 

--^;iìn-l-i^- +ì^^ ^^m--t^.,;+-- ^F -.1-L^o}i u-Lttlultl -Loc¿:t uron ur arv uÞ uuu^ yr vuuv vrvrr, v¡¡ç vu¡¡¡yrç^r uJ vr rrro t,aSk

becomes evid.ent.

Tra,nsport,ation costs can be il-lustrated, on a plane surface as is
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äone in l,Ìre accompanying cliaglam, Figure 4." fn this figure, 'ühe

funnel shapcd cliagram of -lransporta-uion cost is converted to a ser.ics

of concentric circles (circles in this case since transportai;ion costs

are consiclelcd- equivalen-r, in all- clireciions) " Such a proced-ure is

useful in il-lustrating hor,r optimal sites may be chosen.

Deternination of location can be il-lustratecl- usinE the isotim-

ì.soda.nl¡l.nn -l,oclrri--'- - - j- rL^ ¡^l'l^"ì-^ ^.----lo ill.ìls,r-,r:*,o¿l hr¡ 'F.iørra¡ùuu@}/f @rru vsLruf ILlus 4Þ aII UII(. J- UI-LUWI-IIg CJ(¿l"lilI)I(' raruÞ u¡@ uvu vJ - -o*- -

5 " Assume that a process requires three tons of one ra\r material

located. at site i\, tr,¡o tons of another rarr material a1, site B to pro-

cluce one ton of the f inished- product f or a marke-i, at C. Transpor-ba-

tion cost,s are equival-ent in alI d-irections" Terminal costs are

ignorecl to simplify -ihe presentation"

Transportation costs are four cLollars per ton per hruràred- miles

for movement of the rav material-s A and. B, ancl six doll-ars per ton per

hund.red- mil-es for the finished, product (movemen-r, costs are consid-ered.

l- inear rri-¡h di stanc e ) .

A sequence of steps may be taken -0o select'¡,he opi,imum locatj_on

for the plant site. rirst, a series of rings around A ind.icating the

transportaiion cost of the amount of the rar,¡ materiaf at that site

requÍrccl for one ton of ihe finished- product over vaiying d-isiances is

constructed-. The sa:rie proced.ure is adop'oed for B for cost of movement

of the amount of ra'w material- required ihat is located- at that site"

At C, the finished procluct is involved. ral,her than'the rar¡ materials.

The rings or curves construcied. are given 'ohe name isotinls" The total
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tlar-rsportation costs at the in-r,elr-secl,ion points of the isotims are

then calculated by summing 'r,he ind.icated" costs from each sil,e. For

example, at point X the total transportation cost is 56 + L2O + BO = 256.

Points having equal transportation cosl,s are joined- and- the corrnecting

l-ines are cal-led. isodap]anes. The criterion for optimum l-ocation is

minimum transportation cost (processing costs being assumed- equal at all

I nao* j ^-.ì rnlî. *r ^-+ ^L^.,r.3 +r^^-^¡^-^ r^^ I ^^a-becL in the vicinity ofruu@urvrrÐ/,. rrrË lrIór1 U Þ¡lUUJUt U¡lY¿glU¿ç, Vç AVI

point P. If processing costs ï'ere not independent of location, the

analysis'rroul-d. be extended. so that these costs were summecl víth those

of transportation. Pl-ants or industries having minímum cost locations

in proximity to rav materÍal sites are saicl io be supply oriented" whereas

if such locations are rlear to consumption centres, ihey are said to be

market oriented-. 0n the other hand. if the cost d-ifferential bet¡reen

al-ternative locations is small, such plants or ind"ustries are termed

footloose.

The analysis could be further developed to encompass fimiied.

supplies of several rai¡ material-s locate<l at different sites rrith many

points having varying levels of consumption" These extensions cause

the problem to be analogous ¿uo tha-b of trad"e betrveen regions. Each

region has its ovn prod.uction (transportation plus processing) costs

r^¡hich give rise to the l-oca1 supply curves lrhile on the other hand., each

region has its or'm d-emand curve" At eo,uilibrium, product trill fl-ort from

the lov price market to the high priced" market vith the differentiaÌ in

price betveen the markets equal to the transportation cost betrreen them.
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This situa-Lion may be shor'rr by a I'bacli-'oo-back'r ciiagram sucir as appears

in Figure 6. Excess supply curves are usecl to cleiermine the ecluilibrium

price rrith i::ade. Quantity moved from the lor,r pricecl marhet I to the

high pricecl niarhet is Cl, ÀB = CD. l{here'ohe d.ifference in price

bei¡reen the markets is less ì,han -Lhe'oransporiation cost there will of

course be no flor,¡ of prod-uct betrreen them"

?a
Samuel-son-' has d-efined. the gains from interregional movement

as therrnet social- pay-off" vhich he d-efines as the sum of the social

pay-off in the regions minus tire transportation cos'll" The logic becomes

more evident ¡uhen exatnined, in relation to the "baclc-to-backil diagram of

Tli n'rrra f. +11 ^ ^\..ôqq qrr¡n-ì\¡ 
^ìrr\r^- ^-F '.ì"; ^L ---^âF r.¡i *1"^"* ^].--.r rSur s u, urr¡J c.\-v- -*r , c5 oI \vrrrL;Jr. ¿rLrJlear wf útf ou o cnangg an

Figure 7. Social pay-off is d-efined. as the area und-er the excess demand

curve ryhich is the same as that und.er the excess supply curve, but

opposite in sign. Since the situation in Region 2 has been rotated on

the price axis by -the 180 d.egrees, the social pay-off in that region

becomes positive" Ii vil1 be recalled. that consumption increased- in

tha't, region Ín response to the l-ower price as result of the ad-d.itional

supplies obtained- el-ser,¡here, clarifying the logic.

pay-off becomes equal to the area under the excess

is ihe area

The total social

qrrnnl r¡ nrrr¡ra nf

u¡\u r-n t,ne dl-agrañtregion 2 minus that of region 1. This

-'L; ^L i ^ ^^'-i*-^'eni; to the area DEF"wrrr urr 1Þ gqul Y 4f If a iransportation cost of i is

?o

D-^ ^--**ì * ^rrr I u6a @ur¡rrr¡f6
aQ2 2^2yyc aa)-)v) o

A. Samuelson,
mL^ Án^--i ^^*, ;!!!! drrrvaruør¡

uy@ uaør

Economic
Price Equilibrium and. Linear
Revier+, YoI" 42, No. 3, Jrine L952,
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intloduccd, this can be illusirated by shifting thc Q axis in Region 1

upirard by r,his amor¡nt, an anal-ogous proceclure to thai, used- in Figure 6,

J-eaving a net social pay-off of IIGC" The optimum movement of procluct

between regions is that r¿hich maximizes this area.

Spatiat ccluiJ-ibrium problents, l,herefore, have two stages, one

stage d.etermining the op',,imum plant locations and the other the optimum

fl-orrs to market outlets" Solutions to such probJ-ems, as suggest,ecl by

Samuefsonr may be obiaÍned. by the linear programrning technique vhere

the objective of minimizing cost or maxÍmizing profit as may be appro-

priate is used.. A large number of such stuclíes have been completed

vith varying d,egrees of compl-exity.40

The theoretical develonment of such models has been d.escribecl

by several writers only a few of rshich rrill be rnentioned. here" Lefeber

attempts, in his clevelopment of the theory of spatial competition, to

provid-e atrnormrragainst r"hich the efficiency of actua] markets ca.n be

;,,,r-^,r Þ., n^mn¿¡ison isith this ttnormt' deviations can be measured. InJ uuÉçuc

outlining the framerqorlç for iris stud.y he says:

llrFl"^ o^*4in^ n1" *hn ^nì'i-^ anol.¡ei q i q ¡ nrrrolr¡arrv ùY v u¡rrð ua u¡rs s¡r urr v @LLqLJ

competitive one in the sense that no ind-ivid-ual
firm or orfller of resources can affect the market
in vhich he is d.ealing. This cloes not imp1y, of
course, that Chamberlinr s arguments concerning

A.O'"One such siud,y of reÌevance to the cu::rent analysis is that
concl-uctecl by Schrader arrd- describeC- in his thesis: L. F. Schracì-er,
\ qn.+ jil Iìñìr jl jlr¡irrm ,\n¡lr¡ei c n.l" l--.+il ^ ll^^;ì;-¡, ìr -flrn TTn'i+ô.1 c+^¡^^rl ù-ljiLUl,¿Ll- .û9.U1-l-l-uarur¡, ru.r@l.vÞ1Ð \lJ- L,i-ll/UrU I (jL-LLiIÌ: III ullU UIIIUSU. Ð Uóusù,
r-rnpubJ-ished. Ph. D. dissertation, Universi-i,y of Calif ornia, Be::he1ey,
1961.
The author is also indebted to Prof. O. Tangri for his stimuLating

^ ^ 
., F^^r _ 71 1 Merlcet.l n'l ^..^^.--'.,^ r--'^.- ...L-' ^L ^-^"-'¡^r ^^veraluuuLSc- /1 È- luulr-

of Ehe ideas incorporated into the analysis.
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the inherently rnonopolistic features of spa1,ial-
olganizal,ion are being disputed.. 0n the cotrtrary,
the reason for assuming a pu::ely compe'oitive
systcm is to plovide a theory of op'oin:al- spatial
allocation of faciors and" d"istribution of final
goods. If such a theory can be devel-oped", the
extcnt end" significance of monopoiistic deviation
can be appraisecl, and- ptannit¡g for corrective
measures becones Þossible . "q 

r

He then proceeds t,o clevelop a theory for spatial all-ocation of factors

of production, spatial equilibrium of prod.uction and d"istribution ancl

finatly for a combination of the two rvhich he calls the choice of
¿.)

ind"ustrial l-ocation" Stevens'- clevelops a mathematical mod.e1, an

ad-aptal,ion of l-inear programming, for the solution of interregional-
a.apr.oblems. Isard'- ex'bends Stevens moclel to cover the general case, 1,he

aim of vhich is io provide i;he ult,imai;e frameirork from iuhich specific

interregional- linear programs can be derived" that apply to regional

pro Þf ems "

The general- mod-e1s d"evel-oped. are steps along the road. to a

general equilibrium. Horrever, in s-tud-ies in the real rrorJ-d", simplifying

assumptions have to be mad-e resulting in an analysis t,¡ithin a pariial

equifibrium framework, Such siud"ies und.er these limitaiions sometimes

¿.1'*L" Lef eber, Al_1 ocation in, Space. Amsterdam: North-Ho11and
Publishing Company, 1958, p. 11.

4)

Journal of

43\,. Isard, lvlethod-s of Regional- Analysi.s. Cambrid.ge: If.I.T.
Press, 1960: pp, 413-492"

H. Stevens, rrArr Inte::regionaf Linear Programming Mod-eJ-r',
Regional Science, Vol" No" I,1958, pp.60-98.
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fail- to yiel-d the resul,ts expectc'c1 " \l'all-ace44 clucstiorrs the assumr)-tr-or1

that the di'fferencc be-r,rseen 1,he existing situation in actual markeis

a'nd'-¡hat provid"ed by spaiial stuclies can be explainecl as'rinefficiencyr'.
IIe conilcncls that this resid-uar may cover a mul'r,itucle of sins of omission

ancl com¡lission ¡riihin a particul-ar modeÌ as rsel-l as the actual ineffi-
ciency that prevails. In this, he begs i;lr.e question since the stud.ies,
given'he existing state of the arts, can only be mad.e in terms of a

pa::tial ecluitibrium. Extension tor+ard- the general moclel rrould. no doubt

yieJ-d' Ímproved- results. Judgement must be mad.e on whe1;her the extra
refinements r.¡ifl justify the aclditional cost and on ihis aspect he is
silent"

l1eady'- tahes a pragrnatic approach to'rrarci interregional models.

Aggregation of d-ata arises from the necessity of finding practical
approaches for sotving prob]-ems. Aggregation is accompanied. by tr,ro

types of problems, conceptuar- and practicar. The forrner are easily
sol-ved since supply, lrod-uction, and- d-emancl rer-ations can be though.i; of
as existing right d-o¡^¡n to the individ.ual farm lever. sofutions to the
l-atter type are more evasive. He contends that because research

w'orkers have finite lives and- data become out of date, they are preventecl

from designing moders and assembling o.ata vith the optimum degree of

4^' 'R" À" O:tr*r- 
"9.: _ 

fnterregion?l Coqpetition Research Me-,,hods.Raleigh; Agriculti:rar eori.ffiãIîîil{ ïøt pp. lrff
''Jbid. r pp. Izg_I45.
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Äal-.¡il ¡|lrn ¡F^nÂF n¡nna,lr:r.a -i^ '{'^ ^-^l-.,,^ +ì^^ nr^lalêm n2rêftìl l\¡uu u<tra . Illu ruI uygl yf, wuuuul I rÐ vw aLL@LJ LY urlç yf vurçrr¡ u@r vr ULLJ ,

ascertain the resources available and" if ì;hese are sufficient for a

m^--i*^r".,1 -+,,;,, -l-^ --^^,.^¡ lJ^-;t-, ^,.^.^^-+- +L^+ ^-'ì,,.1-L^^^ ^ì,+-..*r.rrrudlrf,lrsaul ò uuuJ , vv Pa uu(,'\JLL. rruóuJ òuE3sù uÞ ulrdu urraJ vrruÞË eu v!uuè,

inputs, or resources, respectiveJ-;-, shoulcl be aggregated that d.o noi

violate physical lequiretnents. For exarnple, roughage and. corrcentrate

^-.---r i ^^ -L ^..f : -^+ t.,. ^^.^-^^.^..t-^t j+ .]-L^ ^t^;^^+ i ^ +^ ! ^ ^¡ L^^^o Theùu!!af,gÞ Þlruuru ¡ru u wE 4EBa sgo uËu rI uI1g uuJ gu u f,Þ uu f vYu rruüù

large numbers of prod.ucing units in agricui'oure necessi'tate de'oermination

^r1 +'-^ ll.rrn-oanll fe¡nr r< *.ha n¡¡.ì"n4'i a¡ ¡'l -'"1- ^.-^'. +1.^"-l^ +L^ Iof r/nc, avc.rage' Jouc uron p-Lallu cvetl -ûllougn l;ne J.aml-ta-

tions of such a proced.ure arc obvious. For a study such as thÍs, the

rravel'ago'fartn may be at, variance r'¡ith the farms r¡hich take ad.vantage of

the subsidy. 0n the oi,her hand., an effective al-ternative is u¡ravailable"

Heady contend.s the errors invol-ved. ii: aggregation apply rrith equal , if

not greater, force to regression as to linear prograrnning mod-els and-

fails to see how model-s of i;he iatter iype can be rejected. on this

basis.

Tvnr.s of Modr=l s Usecl in This StucLv-?Æ---

tr'rnm e. nerusa]- of the 1i1,cr¡.t,irrc - -l-,1*16 ¡¡,3-l-L ^: ^ ^r ^--*^^ ^L ^-* ^ ^ *t l vrr¡ @ yvr uÈ@r vr u¡rs f r vcLøvuLv, u\rv ¡¡¡Y utluuÐ uf 4yyl v@çfr @yyYaL

to have merit in attempting i;o ascertain the effec'os of the feed.

subsid.y" One invol-ves a siud-y of the deman<1 arld supply relationships

concerning feed grain in Canad-a a.nd the other an interregional conpeti-

+ j ^- ^¿--r-- -o ttle meat-livestock ê{ìnnômI¡ A Aor^*r ^* I ^-'-*ì l'-^'; -uf UII ò UL1UJ UI UlIg rtle¿U-J-J-VeS UUUI\ y!varu¡rÐ/ o À uyrllil,Iltl_ i1úlU- 5LlPlJ_y ¿lJIal.JÞI5

r,¡ill- not ind-icate the effects of the subsidy except in so far as to

provid-e arÌ approximation of its primary incid.ence, A stud.y of this
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type will therefore enabl"e only a snall reduciion in the area of

ignorance, and- therefore minimal a'utention r¡il_I be d_evoied to it, Aj1

interregional competi-u,ion study using linear programming as a tool vill

a]Ior'r an empirical- determination of the effects of 'uhe subsid-y. The

contplcxil,y of tlte problcm to be analyzed- rrill- require a consiclerabf e

d.egree of aggregation due to limitations imposecL on funcls ancl time,

but these should- not preven'u a rigorous ancl meaningful- invesl,igation.

The latter approach is, therefore, emphasized- in this study"

Hypotheses

The thcory revier" is seminal to ttrc clevelopment of the

þpotheses" The subsid-y appears as ari interference r,¡ith 1,he normal

functioning of the feed.-livestock economy" rt is hypoihesized. i"]hat

this intereference has certain effects:

l" Subsidizing the transportation of feed grain betveen certain

areas has increased- the volume of movement of this rarrt nraierial r,¿hereas

that of more finished" prod"ucts has d.eclined..

2" A. new spatial equilibrium in ]ivestock prod_uction, not in

accord- with comparative ad.vantage, has d"eveloped..

3. The total cost incurred in satisfying the given consumer

d.emand- for animaf products has increased,"

Äs sumpti ons

Basic assumptions mad.e in the stud,y are:

1" Ecoilomic welfare can be maximized- by obtaining tlr.e d_esired



product at mininum così;.

2" Prod"ucers are rationaÌ in that they seek to maxi¡trize their

ne-L returns.

3" Consumers do not cLifferentiate betveen products from

À.i €f ^*^* + -^^ ^{ ^'.t-LJ-l-I cI'CII t, -Ceg-LOnS "

4. Pure competition prevails in agriculture at the farm lever-.



CHAPTER IV

DNYANÐ ,.\NI ST]?PLY A}IALYSIS FOR FEED GR,ÄIN UNDEN, SUBSIDY

Ii rrill be recall-ed. thai; clemand, and supply analysis vas

suggested- as one of the a\renues i"hich coul-d" be foÌ]o¡+ed to recluce the

area of ignorance regard"ing the effects of 'che subsid-y. such an

analysis may serYe to establ-ish the rel-aiive shares of the subsid-v

pa¡rment rrhich accrue to the buyers and- seÌlers, respectively, of f eed

grain. 0n the other hand., the second-ary effects are more clifficutt to

quantify. Since the purpose of 'this stud-y is to ascertain the effect,s

of the subsidy upon the location of prod-uction ancl demand- and. supply

analysis appears to be a circuitous route to attain this goar, such an

analysis in depth does not appear justified" on ille other hand, the

relative d-istribution of benefits betrseen provinces is of consid.erable

interest since it r¿il] tend. to ind"icate the direction of l-ocational

ùIIAJ. UÞ.

Theoretical Model of the Demand. ancl Supply of Feed Grain

The fofloving d.iagram, Figure B, is presented. to clarify the

d-emand and suppry position of feed. grain. The demand. for feed. gra.in

will be a fr¡¡rction of its price in acld-iiion to several other factors"

Fecd.ers i^¡ill be prepared. to buy feed only if -,,he price is sufficiently

lor+ to enabl-e profitable operations. The hypothei,ical- clemand curve is

therefore dravr as a straight l-ine. The supply of feed. grain while

also a fulction of its price among other factors arises from three
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dif ferent sources. 'I'itese are home production in the purchasing area,

grain from the prairie provinces, and American corn. OpportuniLies

for hone production in the purcìlasing areas are restricteci rendering

supply from ihis source relatively inelastic. The suppLy of feed grain

froni the prairies is nore eL¿rstic due to the alternatives which are

available in production ancl also the Presence of additional market

outlets. The suppty of American corn can be considered very elastic

since t1-re Canaclian market for this grain is of insignificant volume in

comparison to total production. If a subsidy is applied to Lhe move-

'.^..+ ^ç ^.^^{Fi^ Fâôlì or^¡-in rha a-ffsqt wiLI be to shift downward on the
lll{iltL 9I PL¿LLL!ç !çcu órérr¡

price axis the supply curve for this grain.

If the various supply c'.ìrves are sumrned, the aggregate curve is

found to be cutrvilinear in nature as illustrated in Figure 9" A subsidy

on the movement of prairie grain has the effect of increasing the

quantity thaE will be suppliecl at a given pr:ice to the purchasing areas.

The total payment which will be made under such a subsidy is equivalent

io the area of the parallelograrir a b g f. On the other hand, the

reduction in cost accruing to feecì buyers in equal to the area a b c d e.

Througìr demand and supply anaLysis an estimate may be obtained of the

distribution of benefits from this payment bel-ween buyers and selLers

^ç |-t a ar¡jn ÐeterrninaLion of the elasticities of demand and supply,ur Lrrç èí!4!rro

respectively, are required before such an estimate can be made. A transporta-

!.'^- -''!'^"'¡" -^Dears as a reduction in Lhe mar:keting margin and Lhe distri-Lrul¡ ò uu Þ ruJ 4iJl

buEion of any change in the margin is deterniined by the relative slopes of the
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;^-^-¡ ..,-i ^,,---t 
40

o-cilranc ¿lro supp-Ly cul'ves.

Cobb-Douglas type functions lrere corisid.ered- appropriate to use

in the analysis of d.emancl ancl supply. Such fr:nctions enabled clirect

estimates to be macle of the elasticities. the nower coefficients

representing such elasticities as illustrated. below, rqhere

n - +¡'wY - ¡\/\1! r!2! r\3 n.

^ .-bI ,"b2 .,bng=aÀI n2 ---JLn

òx. .,bt-lr=â,Ð.^-
Àr'ìrtu )¿ vhere X, may be considered, to

¡ orrro q an *_,- J pït-ce

El a.sti c'i tw of nrice - 
ò Xt

;a0
/. _.b1-La( l)-À-'l-rc o !r@Þ vrvr uJ -

-t^-
\¡vrr\ v

o /\ ./ . /\^NI

a

--bl --b2 .-bns]-nceg=aÅl A2-*-^rI

Elasticity becomes u. urxlt - ":"
t^ I L-

r¡wa vwrr Lt^l --Àn =ol-

Other researchers have found that such functions aIlor^¡ useful

approximations of demand ancl supply elasiicities, which are static at

aJ-J- price-quantity rel-ationships, to be mad.e"

L6'"1'¡. C" Vaite and- H" C" Trel-ogan, Aßrlculf,ural Market
Ner+ York: John I{iley and- Sons, Lgil-, p" 249"

Prices.
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The time periocl used- in the analysis r"as 1941-63, vith the

annual observations recorclecl on the basis of crop years" The analysis

'rsas conducted on both a provincial- and aggregate basis since the

subsicly vas not consid.ered. to have equal impact upon al I areas.

Demand. f or Feecl Und.er Subsicl-y

The d.emand- for feed. r¡nder subsiclv is considered to be a function

of the hog-barley ratio, 1,he number of grain consuming animal r-rnits,

the plice of barley, the volume of locall"y grorrn feed, the price of

corn in Ontario and the ratio of inclexes for livestock ancl grain prices.

fn the sel-ection of these variabl-es the criteria used vere their impor-

tance from a logical stand-poinl, and" the avail-ability of the d.ata.

The hog-barley ratio provid.es an ind-ication of the profitability

of hog production and" th.erefore may be consid.erecl an appropriate

ind.epenclent variable. this ratio is cluoted. in available d"ata on the

basis of l{innipeg and" r+hile the ratio trill vary bet¡reen areas, the'

ratio prevailing at that city may be consid"ered typical"

The numbers of grain consuming animal units in the feed purchas-

ing area provid-e an indication of the potential- consumption of feed-.

Data are avail-abfe on numbers of animals by province" These statistics

'\,/ere conyerted. to grain consuming animal- units using the factors pro-

vid.ed in the 9uarterly Bulletin of 1.0 for milk cows, .5f for other

cattle, l.I4 for horses, "187 for hogs, "O4 for sheep a,ncl .O45 for

poultry"
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The pi:Íce of barrey may be consid.erecì represen-¡ative of the

cost of purchased- f eed" Tire o*uotation f or No. 1 Feecì barrey a,o the

La'hehcacÌ tqas used and '¿his price rras cleff ated by the rr¡ìrof esale inclex

to obtain inter-ycal: comparabirity. ri is recogni-zccÌ that aciuar_

prices pa.i.ci for fccd graj-ns r¡i]r- vary by 1,ype.rncì rocai;ion a'rJ. onry

faclç of suitable a.c1c1i'1,ioiral claia justifies the use of ilrj.s more Eeneral
price cluota'oion.

rf is hypor,hesizecl th¿r.t the clemand- for feecL from outsicLc souïces

r"il-f be ¿rffectecl by ihe vorume of rocar-ty gro\!.-n feed,. The vor-ume of
feed produced r'¡iihin the area is subjeci, to considerabre variatron ii¡re

to changes in -uhe acreages sor,rrl to trre respec.i;ive grarns ancr in the
yield rrhÍch is affecied by many uncon'oroliabfe factors" Ttre volumes of
the respeciive feed rsere expressed- in terns of rjherms of diges,uible

energy' This procedure enabled the vofumes of the various feed-s irro-
d.uced. to be expressed as an aggregate.

The price of corn, a feed- substi-tute for p:rairie grains, has an

imporlant bearing on the volurne of -i;hese grains iuhich are purchased by

f eeders outsicle r,he area" The price of rrio, 2 yeJ-Ior,¡ coïn- f . o"b.

chatham, Ontario vas used in the anarysis. The o.uoied prices r+ere

d"eflated by the t^¡holesale incLex io provid-e beti¡een year comparabiiitr¡.
rt courd be argued. ',,hai; the price of Aroerican corn l¡oulc1 provide a moïe

useful measure. Hovever, in viel^¡ of the increasing volune of prod.uction

of corn in ontario and- the cr-ose rerationship existing be-cveen ihe
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prices of co¡n from -i,hese'úNo sources such a quota'oion appears

-,rnt. ,. q arr *. ¡ *.-ì r¡ a

The ra,uio of ind.exes of livestock ancl gI'ain prices provides a

useful mcàsure of tite rclativc prof itabili'oy of l-ivestock o?eretions"

In periods of high prices for l-ives-t,ocli rel-ative ì,o grain, livestoclt

produciion 1,'il1 tend ì;o increasc, 'uÌ.rereby inc:'easing 1,he consumpi;ion

of feed.. ind.exes are arraílab1e for feed. prices a¡rd livestocli arid-

aninal produc-u prices " Tnese ind"exes lrere conYer'r,ecl rdrere rrecessary

so ihat tlre daì;a rr,er€ colsis-oeni,ly expTessed in terms o'Î a 1935-39

base. A composi'ue index \fas'rlhen cal-culated- as an expllession of -r,he

ratio bet¡reen ihe feed arrd" -the animai procluct ind-exes"

Finally, ì,he consumption of feed- r"urd-er subsicÌy r¿râs exPlrêssed irr.

terms of therms of digestibJ-e energy" By so d-oing, a quantitative

measure r,'as obtained, rrhich provided- an ind.ica-ì;ion of -t,he aggregate

d.isappearance in terms of nutrient value of feed moved- i:¡rcl-er the

subsid.y.

Demand- functions rrere d-erived" using reast squares proceclure for

the subsicly p::ovinces in aggregate and- for each in par:ticular" The

respective equations are listed. belorr, siandard. errors of the regression

coeff icien'os appearing in braclçet,s, l{here

X. = Hog-barley ra'rio a-i; \'innipegta
x^ = Grain consuming anima.l units in area expressed in 10" rmiis

¿

X" = Price of llo. 1Feed barley at the Lakehead, d-ef1ai;ed- by
- the \{holesaie index
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x,, = v1Ì1¡ne o:f locarry gïow-n feecr- expressecl in 106 thernsof digestible eneïgy

X- = Price of No" 2 yellot¡ colrn in Ontar:.-o, clefl_atecl by,uhe) r,,hofes¿1e ind.ex

X6 = lì",-r,Ío of indexes of feecl ancL l-ivesiock prices

xz = l",n"nd :for feecl under subsidy in ,oerms of to6 therms ofcirges-biblc etlergy

Subsidy Provinces in r\ggregate

-.428975 t"550383 -.59t150 _i"3¡j55r,, = o"486rrr xt ("i32558) x? (t"s+ottz) x, ("i;¿¿i¿) x,, (i"";íigol
.47 50t15 - .67233t.

x_ (.rsrsss¡ x,^ ("trtr<t¡) --6

R - .469590

Prince Edlyard Island

-r"316748 2"324973 _"549669 _r"28O75gx7 = 2"255897 Xr ("æ4325) X2 (r"+:l:oo) x, ("at+øol) xo ( .6r705gi

"303020 "694493xr ( "754648) X6 (.862287)

R - .Tr3339

i\ova òcotra

xr = -.\si56l ", 
(.11:Ii3t *, ri:3T1å?i) L ?"2:-??Z?) "- r".iîZï?[t

x5 ¡" 2ïi\i,1^t ", 
(.?3\?7i)

R - " 42IBI4
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Ners Bn¡nsr¡iclt

-.704353
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\\ | / /l
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Thedemandequationsclerived].eavesomethingt,obed.esired."

Variations in the incì-epend-ent variables accounted for only a,pproximately
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tr\,enl,y-orre per ceni of ',,ire varia,rlions in consumpiion of subsicLy feeci

for the provinces in aggregate. 0n an ind,ividual pi'ovin-ce basis ihe

resul'us 3,ïe someìrrhat irnproveC. excep'o in -i;he case of ìùova Scoi,ia. The

variations in thc iudepeuclen'r, variabl-es accou¡ttecl for aboui seventeen

per cen't, of thc toi,at variation in consump-tion for i;he l-ai*uer provincc"

0¡ th.e o-bher hand, variation i¡1 "¡he inclependent variabfes accountecl for

^r'-"+ ¡.; rr'" -^" cent of the to1,al varia'oion in corlsump-;ion in lrince@uuuu Irf uJ },sr

Edrrarcl Islancl , Nerr Bn¡¡rs.,+ick and. Oniario" In matly insiances ihe

regression coef f icien'i,s r{eïe rloi signif icaniiy CLiff eren-b f rorn zero 
"

crrr^sonr ¡.n¡.1 rrs'i s lrevealed 'ohat autoco:r::elaiion rttas noi signif icani.

There v-as also 1i'u'i,1e e\rid-ence of appreciabl-e muli;icoiineai'iiy" A

consid-erable degree of rish r+oufcl be inhe::ent in using r,he equations as

es-i;imators of the consunrption of f eed- rincLer subsicly" lloittever, ii rsas

fel-t that the regrcssion coefficients for the price of barley in the

rêq¡êcti¡¡o å.r^êâ.s l¡r-i na al ¡.s+,i r:i +'-\ '.^"r.r -^'.^a'.ì 4e a basis f or: -r,he
IYÞlrçvvrvv @rçor \yrrvç vL@ÐvLwLvJ J -tirvY¿!

ord.ering of benef its.

Srr¡¡l r¡ nf llnor'ì TTnd or Srri'¡s'i r'ìr¡v*vvf Y

A siinilar p:'oceclure i;o ihat used- for d-emanci r'¡as follorqed. in

analyzing the supply of feeci r:nd.er subsidy" The hog-barley l:aiiio, the

number of graÍn consuming animal uni-os in'uhe ai.ee, ihe price of No" i

Feed. barley in the year (t-i), -bhe carryover of ¡"heai on farms in -rhe

yeaï (t-f ), barley yiel-d in bushels per acre a¡.d. the ratio of l-ives'uock

ancl grain prices rfere talien as independent variables, the hog-barley

ratio,'i,he nuiûbeï of animals and- the raiio of price incÌexes have been
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discussed as cle¡nan.c. cle'oerminers though i,b.e cìai,a apply 1,o supply area.s

-,"here appropriaie in this case " r+u is to be expec-bed. tha-¿ these

variables r+il} have an inverse effect upon suppty as cornpa::ecL to

d-emancl . The supply of feecl u¡rder subsicly is also expressecl in -berrns of

therms of digesi;ibJ-e energy" The relevance of 'ohe other variables is

vorthy of examination"

Prairie farmers are considerecl to be influencecl by the price of

barJ-ey in'ohe previor.rs crop year r,¡]ren naking ilreir produc,oion plans.

Ä profitabl-e balley enierprise is thought 1;o increase the acreage sorlT¡

i;o this grain and- therefore the suppl-y avaifalrle for movernen,¿ uncler

subsidy. Tire case of barley may be consid.erecl representa'oive of the

situa-tion regard.ing o-r,her feed- grains. rn the anal_ysis ihe prices

record.ed- r+ere deflated. by the r,¡holesaIe inclex to provide comparability

betveen years,

The size of carryover of rsheat on farms iend-s ì;o infl-uence the

d-ecisions to p]ant. \rlhen lalge caïryovers exist at the end- of the

previous crop year, it is hypothesized that the acreage soilTr to ¡,,heat

r,¡il-l clecline and. "uhat sor,¡n 'oo o'oher feed. g::ains rqill- increase" such a

subs-¡,i'r,ution r,¡il1 noi be consisteni beti¡een areas d.ue i;o the influence

of physical factors upon produc-bion.

Yiel-d.s of grain in the curren-r, crop yeaï' obviously affect the

supply of feecl. Bar]ey is taken as a rept'eseniative crop since it is

one of the dominani feed.s fed-. Yield i-s expressecÌ in bushel-s per acïe

which of course coul-d. be coded. in terras of -ohe::ms per acre, though
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'uhis is urlnecessary it 'uhÍs case 
"

Tha qrrr-rnl r¡ pnrl¡.'j-,i nns ¡ìorir¡orì f n- f cor-ì ori' on -t,he-rÌIs or].g].nar]-ng

nr^a.i ¡i os a.ncl nowaä rrnd ol srrhqì ¡1rr f olf orrr Ithile the s-bandard erïorS oí

the regression cocff icicnts brackeì,ecl appear beloÌ{..

X- = Hog-b¿rley raiio ai, IvinniPeg
_L-

Xl = Grain consuming arrimal r:¡rits in the area expressed- in
- terms of 10r

Xe = Price of No" f Feed barley ai i,he Lakeheacl- in ihe year
- (t-f ) cleflated by the vholesal-e ind-ex

X^ = lrrheat carryover on farms in ihe year (t-1 ) in ihousands- of bushels

X- = Barley yieJ-cL in bushels per acrc
)

X, = lìaiio of indexes of feed- ancl livestock prices
U

X., = Supply of feed grain r¡¡iclcr subsicly in 106 ihcrms of
' <ligcstible energy

Plairies in i\ggrega're

-.1ir614 "537679 .6L7625 "07534r
x- = 2"148007 X, (.¡79¡O¡) X^ ("442625) X. ("+S'Zeø) X^ ("00+OZZ)(I¿J+

-"2536i5 -"014135xr ( 379557) xo ( "gsllit

R - .442506

Manitoba

"54587I .495848 1 "366809 "0z¡5856
x7 = .815139 X1 ("5+SrSt) x' (.S4O0rz) x' (.608350) 

"o 
("r0r793)

"527748 -2.984L4rxl ("+a+tte) x, (t"tzøztz)

R = .767403
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Sasliatchel"an

xz = -.lBo9B1 x. "863872(.401664) x
Ĵ

- 7t c,1 1'¿

(r. olrlr: )
X--5

R - "700993

Äl-berta

- "7o739o -t " 8640,t 0
x7 = 8.304.409 X] ("463056) x2 ("rssooa) x,

", 
("\[iZiï 

", 
(33îZZT)

R = " B3B49T

-"832024 "234980
( .6021Br ) X, ( 

" 086615 )

- "224L50
( "4T6,8T) x2

.307038
( "268270) x6

"945223
( " 

jz3BTT) x+
"20833r

( "oorztz)

Variations in the incìependen-r, variables account for from nj-ne-

ieen per cent of i;he variations in the suppì_y of subsid-y feed for the

prairies in aggregaie to seventy per cent for Alberi;a. substantial-

variation exists betrreen the importance of the individ.ual variabl-es as

determiners of supply for 'ohe respeciive provinces" Thís variabilÍty,

in generaÌ, tend-s to conform i+ith observation, the price of barley and

the ratio of prices being imporian'r, in Manitoba r,¡hile ilre nunber of

animaÌ units along rtith'r,he price of barley and. the røheat cajrryover are

important in Saskatcher,¡an. The fac-rors ¡rosi; importani in Ä1beria are

the number of animal- units in'che a,rea, the yield. of barley and,r,he

wheat carryover on farnis" ltrhen the d-ata aïe aggregaiecl for the prairie
provinces the variaiÍons in one area offset those in ano-r,her rr,ith i;he

result thai¡ the overal-l- eo.uaiion derived. for supply lea.res a lo-t, -to
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be desired_ as a useful estimaì,or of the supply of feeo grain.

Incidence of the Subsiclv

r\ change in -ohe marl'e'uÍng margin such as occlirs rrii,h the pa)rmen-L

of a subsicly on 'oranspor-i;ation is dividerl be'ol¡een buye::s a.ircl sellers

accord.ing to tire slope of the demancl- and. supply curves, respec'oiveIy.

The slopes of 1,he curves are components of ihe elastici1,y formulas

since

-/-¡[, = I/ slopc p/S-

Since a.t equilibrium i;he p/c1 expression is cor^"rmon to boi,h clemancl ancl

supply it can be clisregard.ecl a,s a factor and- therefore the clivision

irilf be in proportion to ihe elasticity. The raiio of incidence of the

change in margin upon buyers and. sell-ers respectively can be approxi-

*-+^¡ ì^.. +L^ -Ê^11^r.,i-a -Ên-¡mrrl¡:
uli1, ueu lJJ uflg f urrvlYarrö rvr¡¡¡s¿a'

T-¡ : trì
!s

Ratio of
Incid-ence =

l)s
E

The price elastici-by of demand- of feed r¡rrcler subsid-y for the

recel-ylng provr-nces r^¡as ca1cula'oed. to be -.591150. 0n the other hand",

*.ha n-¿ì no al a q.i.,i ^i ¿-- ^¡urrv rur ruv sr@r urUI Uy UI ÞuP!¿J r ur urrv yr

"6IT62i. Usíng -uhe above forrnula, ihe clistribuiion rai:io of benefiì;s

betr,'een buyers and sellers rvill- be

tr-Ð
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.591150 .- "6i7625

591r50

.591150 + .617625

.617625 2.C+4785
r "957r3t,

rshich indica,tes thaì: the bu¡'sr.s of tire feecl receive fifty-one per ceni

of the subsidy r,¡hile the sellers receive the o'oher for-ty-ninc per cent.

rn vier+ of the fact that 'Lhe regression coefficients used.

(eJ-asticities) r¡ere not statistical-ly significant their use as d.eier-

ntiners of the incicl-ence of tire subsidy musi be approachecl rqii;h caution.

The clivision of the subsidy betr,reen buyers and. sel-lers il-lustrate¿ above

shourd- l,herefore no'o be accepted. as tha'r, r,¡hich actualJ-y appries bui

rather as an illustration of a tecÌenique and- -t,o ind-icate that benefits

accrue to both parties.

Ord.ering of ÞgleÉits Àrnong Buyers and Sellers

The magnitud_es of ihe el-asticities of d-emand ancl supply,

respective]-y provid.e an ind"ication of the orcler of benefi-bs received.

betveen provinces" Such benefits i^¡iil be disiributed- in inverse rela-

tion to the absolute value of the respective coefficien,us" rf ihe

cal-cul-a'r,ed elasticities are taken as indica'oors the d.escencLing orde.r:ing

of benefits among purchasing provinces is Nova Scotia, Nerø Bnnsvick,

Prince Ed.r,¡ard. rsland-, and- oni,ario" The d_ata for Quebec and. British

Cofumbia are perrYerse since positively sloped d-ernand- curves are ind-i-

cated'. Among the supplying provinces Sasiratcherran appears to benefii;
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more than }lanitoba" Tne coefficieir-l applying to Älberta is a1 so

pervcïsc since a negatively slopecl su1:ply curve is inclica-uec1.

Limj-tations of the Analysis

The lach of significancc of many of 'ohe coefficients calcufa-r,ed-

hrinos inf,n nrra5'¿ion the usefulnnss of tho ¡.nnroa.r:h- ?irrch¡sj¡^ ^-.ìurrrs Ð r vt vLLv øy y t r ur w¡rao rrrË @rru

plod.uction decisions are obviously rnacle using adclitioual- criteria io

those used- in the analysis" The niodel itself may not be ihe most de-

qn-in*ir¡o ^,.^ .,hich could_ be used." ìrrhiie a rnore com¡'l ex modol holdsø r¡¡vI

fort,lr 1-,lra n¡nqnoct nf on¡hl-ino. iñn-.^a¡a.l ^^ôrrìôânrr +ì.^ 'l ¡n1. ^? ^¡^r,ììâ+ô¡t¡¡grvvçq auuurouJ, uflE a@u1\ vI @uglluøv9

d-ata ma.Ìres a d.ecision to use such a rnod.el subj ect 'oo question. The

^---'*r-- ^'-I r--"-rÀ ¡nrlr¡qìq ¡¡n-¡n¡nlr ¡lo<nì*.a i{'.- li'-'i+-+-;^-- Ã.Þuplrry arr(t (tclr¡¿rJ. __ r-s J-l_tnl-îall_ons, coes

rrnnrrì.1 /' 4ñ iñni ^ation that benef itS frOm the 5gl.rsì iìr¡ ri-a rae oir-nil bvlrvr ¿rv¡¡¡ ur¡g ÐuvÐauJ @Ig Igu9Ivuu vJ

both buycrs attù sell-ers though -io vir.rying cleglees a¡rcl to this extent

thc alca of ignora.nce is red-uced.. 0n the oihcr Ltancl, the analysis

providcs l-ittl-e insigii.r, in-uo the cffec-L of the subsidy upon the

Location of production.

The Canaclia¡r l{heai Boarcl ancl the Supply of Feed" Grain

The monopoly potrer"sgranted- the Canad.ian I{heat Boarcl in the sa}e

of r+estern r{heai, oats and- barley both ini,elprovincially and" f or export

have ihe potential for influencing tlie sal-e price fo:: pi.airie feed.

grain. The quota system imposed to regulate producer deliveries,

ineo-uiiabl-e by many sta-ridards a¡rd- considered iniquitous by nany

peopl-e, has resulted- d.uring period.s of coilgestion and_ resiric'r,ive
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quoias in a nuli;ip::ice system aì;'i;he prod-ucer Ieve1. such a si,ouation

canno-r, hcJ-p bu'o engend.e:: iriefficicncy"

the i¡lclerlying purpose of the Boarcl in imposing ciuo'i;as on

deliveries of grain to elevai;ors has been to provicle jus*,,ice in the

natter of opportr:nity for sal-e of the procluc1,, rnitially, quoias .vrere

justified" on the basis of the inability of the elevator system to

absorb the to-r,al volume of d.eliverabfe grain off farrns at harvest"

Ivith the passage of time, quotas became the neans of limiting total

d-eliveries to the elevators since the markei; coulcl not absorb alÌ the

grain at the price asked- by the Boai:d. Such a si-r,uation exacerbated-

the d-iff icu]'oies in achieving economic jusi;ice betr.¡een f armers.

The Board" Ín its ¡tisdom has im¡osed" both specific and- acreage

quotas on d,eliveries. Each ¿uype affec'us the incomes of farmers, both

tend"ing to enhance relativeJ-y the incomes of farmers having limited

volumes of grain to d-eliver. Tho snanifin crrnirl js usua1ly applied

¡"ithout reference to acreage, Subsequen-tly, additional cluotas based.

on acreage become a greater impecliment i;o ttre large scale farmers ì,han

to the smaÌÌ.

The Board in r¡qino nrrn*qs i;o lir¡rit i;otal d.eliVeries rqirr,hin a

crop year is acting on ihe premise -r,hat totai returns can be enhanced

by attempting to infruence price through restric'oing suppty. As

applied- to feed grain this appears to be a'r,or-uuous couïse" It assumes

that an ineÌastic ma,rket exists for vestern feed- grain, a si.r,uation

unlikeJ-y to prevail- due to the al-ternaii..e sources of suppJ-y.
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To be eff ective, 'ohe increase in price acliieved as a resul-t of the

res¡r'ictiorr pol-icy has to both offset the cost of storage in public

elevators ancl the opportunity cost of cash to farmers. The la-r,ter will

vary r+icleIy betr+een ind-ivid,uals. The opportunity cos-t,s are not

ììr)cossâ.r'ìlw I imi +^,r .{-^ r.r^^ --^ì"1.i'l .i n(} ra.l;o of inteÏest due to the im-rruvurrørr¡J rrrrrrUYU UU V¡lç yAL-vùIIIl1è; l@us vI rI

perfections of i,he money marl<et" In perioc-[s of restricted, delivery a

mull,iprice sys-Lem d,evelops iri'1,h the I{heat Boarcl estabf ishing one price

and. a multitude of other prices being establ-ished. outside which reflect

the bargaining po\rer of farmers isith grain avail-abl-e in excess of

quol,a. The total effec1, of such a sysl,em upon feed grain producers is

d.ifficutt to ascertain since d-ata necessary for ihe analysis is rrith-

r^^ì,r r--- +r"^ Þ^^--r ^^--^^--^*+r-- ^--^L ^*^.--sis could_ not be rrnd.er-II(jJ-(-L t)y trll.(j -DU¿rf Uo \JUIIÞ(jLfLlgllUl-y, suUII ¿rl dlóayi

taken in this study. 0n the oiher hand, the on-farm price quotations

used for the respeciive grains, those record-ed- in the Quarierly

Ð.,'ì I ^+.;* ^4 ^ ^-i_CqltUral StatiSi-,i ns. ha.we thp -ir-^ ^+ ^¡ +L^ ^"^taÐuf,ac UllI Ur jl:jl__ rruÐ . lr@v s urrv r¡¡¡U@v v u¡ u¡rs q uv

poticy upon price incorporated into them since they represent the

average return received, from all market outlets. The inability to con-

d-uct such an analysis, r*hile regretable vas therefore not considered

to negate the study"
47raÂþï crran,^-*^Ä ' +1.^+ +t ^ Ê^.-,1 l-n,t ^ ^t j -+-*õdes-Ùeo allal Ïfle Þoa,ro operaueo as a lllonopo.Ll-su rn

setting of price of r+estern feed grains to Canadian feed-ers outside the

prairies. Such a contention deserves further scrutiny. The avowed

A7' ' I{err r op. c it . , pp. a9-55 .



130

putposcr of 1,he Boa,rcL is to maximize ihe leturns f rom the sal- e of'

r',hea*r,, oais and bar-Ley by prai-rie f armers. I-o r'¡ou1d be expectecl '¿ha-L

ne::chand.izi-ng l,eclmiclues such as arbit::age betr+cen gracles and locatiorrs

.\{ould- be used to the benefii; of producers. Prairie,feed grains are

sold. upon both the clomestic ancl export markei" The s-r,a't,ed. Board policy

is to ad,opt a u:riform seJ"ling price on ihe basis of cluality to aLl

buye¡s or in other rsorcls, not to practise price discrimination. This

d.oes not mean i;hat the Boa,rd still could- not in effect adopt a rnonopoly

position in sal-es, timited- of course by the thresholcl price of American

corn on aì1 equivaÌen't nu'i;rient content basis. Hotuever, if sales of

lihe quality, legard-less of volume, are simuf ianeously macle in -¡he

clomestic and- expori marliets then tire Boarcl canno-b be accused of monopoly

selling practices. If , on -iihe other hand, clifferent grades of grain are

solcì in the export tìran in the clomestic marhet, it may be possible to

d.iscriminate against local buyers by changing ihe price spread between

grad-es so that on a nut::ient basis relatively highcr prices are

chargecì-. If such a siiuation occurs vi'r,h regularity the effect of 'rhe

-,,L-;,r-, ìiñ^ñ -FÈa I ^¡o* jnn ^4 --,1fl¡çtion rt¡Íl_1 be minimal since benef itsòuuòluy ulrurr vrlY rvv@ ururr vr yr \

from the subsidy \üould- be capturecl for thc grain prod-ucer.

Tha Pa'l r*.-i nnchìn¡rrv ¿vv:wv]vrfUrrry

fn vieir of

analysis of price

Àmerican corn was

Beaulreen the ?rices of FeeC. Grains

the indei;ermÍnateness

ral o*.i nncJrì¡ oyiI vr@ urvtrÐur! s^rÞ UIII:;

consid-ered esseniia] "

^f a^:-.1 ¡--ininn ¡nlir.ioq ¡nuf !u@ru yI rvr¡ró _LJvr¡v!EÐ @

l^^-l-..'^^ñ ^,. 
I c La¡l arr rnÄugvwgç¡r u4uù, pøLLvJ @rfu

-r.- ^¡^.'+-; ^- +ì.^ ;--^.^+ ^+-LII dUUI Ur UrI t Vrrg rur-L,@v u u¿



131

exports ancl carryovelrs of coarse grains and imports of corn upon feec1

prices appearecl vorthy of investigai;ion.

The prices of Nro. I Feed oais ancl No. f Feecl barley at the

Laliehea,d a¡rc1 tÌre durìy paicl price for,,\merican corn f.o.b. the point of

enl,ry by crop years for the Lg4r-63 period. r,¡ere cleflatecl by the

consumer Price fnclex and then expressed in terms of looo therms of

d"igestib]-e energy. The mocLifiecl prices are record.ed in Tabl_ e 20"

Over1,he periocl a d-ecline in the price of corn relative to oats

and barley is evident. rn the earrier years corn sold" at a premium

rshich d"id not prevaiJ- at the end- of the perioci rvhen, on occasion, corn

't+as l-ower in price on a nutrieni basis than \rere coarse grains. During

the period- coarse grain prices remained comparativeJ-y stable in conparison

to corn, the cl-osing of tb.e gap resutting primarily from a d.ecline in

the price of the ]atter rather than an increase in the price of the

former. This tendency existed" throughout the whol-e period., the aclvent

of the Board. handling coarse grains beginning ín 1949 did- not appear to

affect -r,he established. direction of price movements. A regression be-

tveen 'i,he price of barley and- üre price of corn inclicated. a high

correlation betr,¡een the tvo, t'r'r being excess of .90, rrhile a highJ_y

significant negative ïegïession coefficient confirmed. the tend.ency pre-

viously d-iscussed." Price d.iscrimination by the Board. cannot be

substantiated on the basÍs of this analysis.

A further regression anal-ysis for ihe 194l_63 period was r:nd-er_

taken rdrere the price of barley was used as ihe d_epend.ent variable x^
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TÄBL]] 20

PRICES OF FEED GILA.INS BY CROP YEÂRS, CANA-DÀ, I94L_63
(d-ollars per thousanct i,herrns)

vl vIJ r9@r

Beginning NTo" I Feecl Barley No. 1 Feecl Oar,s U" S. Corn
Âugixi, l] at Ft" Vi11i.am at Ft. \¡illiam at lroint of Bntry

t94 I
I A.,r ?

19,13
'r9,'14

1945
Ì94 6
1947
194 8
19'19
19 50
19 5l
r oî2
1953
l-954
r955
1956
1957
19 tB
1959
r960
r-961
1962

8.472
r0 " 980
11.704
r!.637
r1 " 570
r3 " 017
17 " 884
15 "43r
L8.232
16 "074
t4 "278
12 "99r
l-t .020
11"6i0
rr.435
ro "'i57

9 "786
9 "639
9 "344
9 "947

L2 "052
LO "792

9.566
l3 " 384.
14 "559
L'!"349
14.4.r2
r6 ?oî
L9 "636
16.090
L8.293
16.04 8
14.349
12 "335
L2.O2r
12. BBI
12 " BBl
ro "657
10 " 007
r0.636
11 .790
11.391
rr"832
r0 " 909

't .1 4.11

18. r 58
2l"Bt.4
23.843
29.929
26 "54.O
33 "8tt2
19,306
rT "746
20 "499
a(\ Itr /1

rB "247
L6.285
17.010
l6 " Ozi0

14 "oJ6
12 "763 "ll " 982
rr.325
r0 " 846
IT.4I4
rr "726

Grain Tracle
Canada" .Àtl

Sources: Prices for oats and. barley obtained from
Ca,nada and" those for corn from Trad-e of

ot

ffiffii ot',.s c onverted, to d-o t t u" "-pãiltfto"" ""¿ tft e rms .
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r.'hj-t â ilra imnn¡*s of U. S. corn Y rÈ^ n-j on n'ß corn X^, the pricc of
""',,,'l,vIIv¿.

-^--- \- t of barLcy X,, exports of oa.-us X +lì^ ^ÐF-"^rr^- ofUA Uò 
^3 , V^!Ul Uè _ +. 

-\_L/Ua UÞ UI Ud uè /\- t urIY u@I aJ vv ça

barJ-ey XU; arld- the carryover of oa'us \ r+ere use¿ as the inclepenclen-u

variables. Prices lrere expressed" in terms of dollars per thousand.

r^

therms i.¡hile the other variables \,¡ere expressed in l-0" iherms" The

^ ^r:*.^ri-- - ^ nn f nr i,lra nri e ^ ^¡ L^*1 ^ cal-culatec1 to begù varri@ ufrrg 9qu@ vrvll r vr urly I/a ¿u9 uf, u@I rgJ rv@ù

X. = -2.09f938 + 0.000981- X, -O"0t14444- X. * 1"095935 X"
ÒJ_¿)

(0"000330) (o "oi496T) (0.096000)

+0"000662 X, - 0.000576 X- - 0"000533 X. + 0.000258 X-+)ot
/n nnn¡1.,.*,'vr35) (o"ooozor) (0"000154) ("000168)

¡Tlra ¡ao.r.aq< i n,r .oeff icient røas f ouncl_ to be R - " 97569 5 or in other

l{ords, variations in the independen! variables accountecl for approxÍ-

mately 95 per cent of -che va.rial,ions in 1,he dependeni.

For the regression coefficienis to be significantly differen'il

from zero at the 5% IeveJ bi musi be 2 Z.t+5. The simpJ-e correla-
""bi

tion coefficien'l,s between the price of barley and. the f olloruing

ind-ependent variables r,¡ere for¡ld- to be

Imports of U" S. corn -"L432O

Price of U" S. corn "54747

Price of oats "9I4L5

Exports of bar:ley -.3011-6

-Lì---^*+^ ^€ ^^+^ 0763I!^!wI uÐ uI u4 uù

¡^----^--^* ^n 1^^-]eY _"50050v@alJvvEì uI 9úL

¡^--..^--^- ^€ ^^+v@¡ aJ u v u-r vr wø uS -.4'5086
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The sign of these coef f ic-Lents couÌd be aniicipatecl" Llot,¡ever, on the

basis of this anaÌysis the v¿liclity of tìre premise tha-o the Boa.rd_

cousistc.lltì-y ac-us as a monopoJ-ist in'uhe pricing of oats ancl barl-cy in

1,he clomestic marliet cannot be clemonstraiecl .

E¡,'al-uation

femand- ancl supply analysis inclicai;es that the benefits aitachecl

to the subsidy t^¡iLL be clivid"ed- bet¡^¡een the selÌers and- ihe purchasers of

feed grain. r\ccurate esj;inl¿tion of the clivision bel,rseen the ii¡o parties

cannot be mad-e because of d-ata limitations" 0n the other hand-, on the

basis of available d"ata it cannot be established" lha'f the rel-ative

shares are significantly affected by Board. serJ-ing policies" Ðemand

and supply analysis tthil-e inclicating the direction of benefits cloes noìr

provide a means of measuring the effect of the subsid-y upon the l-oca-

tion of production. Án attempt is made to measure this effect in the

ensuing analysis.



CH,\]]TXR V

TH]I }IODBL

FeecL is a rav material- usecl in the procluction of meat¡ êgBSr

milh an¿ other proclucts. The freight subsidy is restricted to movements

of pa.rticulal: f eeds be'r,lfeen specif ic locations. The problem to be

sol-ved is i;o determine the influence of the subsicly upon 1,he location

of 1ivestock production. This requires a comparison of the situation

,ohat prevails rrith the subsidy to that r+hich r¿ouicl prevail- r+ithout it"

The linear pl'ogramrning model developecl ¿il lows for such a comparison

rsithin the i;ime and. f inancial restrictions imposed- on the sl,udy" trach

region has cerl,ain feecl, suppJ"ies rshich can be augmeni;ed by supplies

from other areas, These feed supplies are fe<l to basic herds of animals

to provid-e the mea1, and eggs r+hich may be used for l-ocal consumption or

eJ-se shipped elsewhere. Local supplies of these prod-ucts may also be

suppJ-emen'uecl by those available from other areas. Since the subsidy

affects feed- and. theref ore prod-uction cost, the solution to the probl"em

-^., L^ o ^l-'-i ^r¡a¡l 1^-- nnmna-i¡æ *.lra minimUm cOStS of prOCluction aSsoCiatedIiIirJ lJc d,uIlIcY uu uJ vv¡rr!@r rraó

ryith satisfying the ind-icated level-s of consumption, rvith and. vithout

+L^ ^.,L^ì -l-.UIIU ÞuUùru./ c

Algebraically, the mod"ei may be sl,ated- as foll-or+s;

Minimize:

I ci¡x"i¡ + Tt

't^ ñ^
¡::vt'j i , ç^::r-fv 'ur.JÅ r"J +¿ur.JÀ- ].J

Ie ^. .--u, .
+ 4 Ullll 1.11-

L
1

cijTcij ++Ð
1

o ^..-h. î. ^..¿CijT-ij++CijT

a

L

l-I
h<

u].JÀ aJ +

^ . ..-cs.
u 1JÀ r_J
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leve1 of particular cattle feed.ing activÍ¿r,ies in the "i[ region

level of par-Licular hog feeding activities in ihe "irr region

lpr¡ol n-F ¡¡r'nìcrrr^-- *^''ìa-'-- ¡--¡i-.' -^+-i-''i+i^^ ì¡ *.lr,a tl'ill -o^'i^rrsv sr va !@r uauuJ.(a-L !U|.lr UIy J- ee(ll-lLg ¿l,(; UIV-l_ UIC:i J-rr urlv r a eBrurL
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level of particul-ar cattle sJ-aught,el: activi'r,ies in ihe "i'r region

level of hog slaughter activity in -Lhe 'ri" region

movement of varÍous t*eights of cattle from region rtirt to rj 't

movement of hogs from region rrirr to rtjil
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h"T"ii = rjûovement of ireef from region ilir to n j rr

fpii = nìoverÌlent of pork from region ,rin to njn

lPoli = û'tov€rnent of poultry meat from region niu to ujrr

tuii = movement of eggs from region iliil to iljrl
+,T-ii = movemen-U of turkey from region rrir to rrjrl

and.

bi0 = con-centrate supplied by the "i" region

biR = roughage supplied_ by the ilirr region

biB = beef consumed in the "i" region

biP - pork consurned. in the ilirr region

biPO = poultry meat consumed in t,he rriil region

biE = eggs colsumed in the ni'r region

biT = turkeJ' consumed |n the rri'r region

biSC = âmount of slaughtering capacity used. in ,,i,, region

biBH = basic herd util_ized in the ilirr region

The moder is more comprehensive ilran many developed. by oiher
anal-ysts" Space and form of product are inctud.ed. aI loving movements of
intermediate products" various methods may be used to procluce a par'r_
cufar product. Several rar,¡ materiai-s are processecÌ into i,he required.

end' products" The model- d-oes not, ho¡rever, j-ncorporate regÍonaf demand,s

as a function of price as these are consid.ered. fixed- nor are economies

of scal-e introduced. These Latter two features are not consid.erecl of
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importance in ihis stud,y" l{hile the model coul-d be rnoclifiecl to

incorpola"te theln, the mul'uiplication in complexity r,roulcl render such a

proced-ure intpractical . The moclel is nonethel-ess stage D accorcling -r,o

+l-^ ^^*-t ^-.it--- ^urrs uv¡'I,rsÀ-L uJ ¡Câ,1e given by Schrad.ua.48

The mocle]- provides for 489 equations ancl 1730 activities"

,\pploximately 12 hours of mnning time on the rBlvf Zo4o 32I{ computer

\rele lequirecl. to reach the inii;ia} opi;imum solution" \{hil-e features

coulcl be incluclecl in the mod.ef ancl thus impart greater real-ism ihe

add.itional solution 1,irne that rrould be requirecl renders such a modifi-

cation economical-ly inf easible " Tota1 cornpul,er tirne require<l was in

excess of fifty hours for the nineteen alternaiive situations

c ons id.ered "

The Matrix

The primary objective in designing the matrix r+as to al-lorq the

model- to conform as closely as possible to the reaf world situation

bearing in mind. the economic l-imi-uations placed- upon the analysis.

Since this stuC.y is concerned rsith the inffuence upon the location of

fivestock prod"uction arising from the application of a subsicì.y on the

movement of feed grains betr¡een particuJ-ar areas, emphasis is pJ-aced_

in the design upon ihe distribution of this'feed.. Ä schematic d-iasram

of the distribution of feed. within a particular province appears in

Figure 10. Movements of both raw material-s and- finished. products occur

4R
L. -þ'" Schrader, g" cit., p. L2"
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be1,t',een ploviuces. Bxtencling the cliagrarn to encornpass such movements

ru'oulcl rend.er the chart unmanageable. Hor^¡ever, ihese movements are

ih^^-ñ^-ô+^l -i - +'ì.^ -^-l-+i.. :^^i ^f,rruu_Lpul'¿1,ueu- rrr ulre lltaur-Lx oesagn.

,1 qqrrmnt.innc lfo¡la Þra'l im-i rrarrr r^ DeVelOpinq -r,he }fatfiX

Prior to d.eveloping ihe matrix ceriain basic assumptions lrere

mad-e" A list of these follovs:

(1) The crop year 1962-63 r¡iay be regardecl as a iltypica]-r'year

fol anal-ysis purposes a¡"d-'cherefore can be usecl as an appro-

priate period for testing i;he hypotheses.

\2) Producing regions may be regardecl as points in space" In

this analysis such points are consiclered as the provincial

capitals rrith the exception of calgary a¡ld sasiratoon r.¡hich are

consid-ered more appropriate than Eclmonton and. Regina, respec-

tively, since a comparatively greater vol_ume of livestock

production occr.r.rs in areas adjacent.r,o these ci-tres.

(¡) The complete prod-uction process for all- classes of animars

occurs wi'r,hin the year r¡¡rd_er reviev-" The tife cycles of aÌl

classes of animal-s are of course not completed ryithin one year

bui given that the mix of age classes of animals is stable the

feed. consumption and prod.uct ou¿uput of the classes may be

consid.ered- to occur vithin one vear.

(4) À certain number of mal-e and. female animals mav be con-

siderecl to constitute the basic herd, the base from ishich ad.cli-

tiona] animal-s and products are prod-uced. and. this number is
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assurnecl constant th:roughout the year consiclerecl" Cul-l_s from the

basic herd- are consiclered. to be replaced" by other anirnals fecl-¡o

maturity. rn adclition, cull- animals are consiclerecl to be equi-

valent in i,erms of feed. consumption to other animars raisecL i,o

tutaturity, to have similar non-feed costs, and to provide pro-

cessecl products of simil_ar quatity"

(l) since the location of horses, sheep ancl d-airy animal-s is

assumed not to be affected. by the subsid-y, the feed. consurned, by

these cl-asses of animafs may be removed from the analysis"

(6) SuppLies of inputs other than feed_s, basic herds, and-

packing pJ-ant capacity are completely elastic at given prices.

0) Dernand for ihe respective meats, veaÌ, beef , pork, poultry,

and. turkey, as r"eÌl- as eggs is given and- fixed- for the year und.er

consid-eration.

(B) Exporl,s and. imports of rav ¡nateriars, intermedrate products,

and. end. products are given and. fÍxecl for the year und_er reviev.

(q) Transportation costs may be cLerived- by using existing

competitive ra1,es as a base and- may be consid.ered the sarne be-

tween specif ic Ìocations regardr-ess of clirection of movement.

(ro) costs of sì-aughtering anÍmar-s d-o not enter directrv in,r,o

the solution. sraughtering costs may be assumed to be equal- to

the vafue of by-proclucts. some error nav arise here in ürat

prices received. for by-prod-ucts may not be proportional i;o

sl-aughtering costs between Locations.
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(ll) P::od-uction costs other than those for specific feecls mav

be cLerived from publishecl data. Prices for grains are assumecl

to be those publishecl as prevaiJ-ing at the f¿rm revel.

I{any other arbitrary assumptions were necessary in the cletermination of

the restrictions imposed ancl in the procluction coefficients in the

matrix. Attention vill- be drar,rn to these in the d-escription of the

procedures f oll-orvecl i-n developì_ng the coeff icients,

Consi.clelations j,n Devel-opment of the }{atrix

,'\t thc'outset, formulation of the matrix in such a fashion as to

allors conformity in so far as possible vith the real vorlcl situatron

rras held to be desirable" Restriciions imposed. by the funcls, research

time and- also computer facilities available, however, servecl to prevent

the modeÌ from conforming in more than an efementary fashion r¿ith the

situation actually existing. rn developing the matrix the approach

taken vas to parallel existing prod.uction method-s for the respective

end products by the provision of atternative activities. This involved

separating animals into cfasses, allowíng these animals to be prodlced-

using alternative method-s, al"roving sJ-aughter at several stages of

maturity, providing for substitution of one concentrate source for
another and- also substitution of roughage for concentrate in accorcl

trith pþsical l-imitations and. arso according to cost minimizing pro-

ced.ures. This procedure r,'as foll-oved for beef cattle, hogs, chickens

and- turkeys. Feed. used by crasses of a¡iimafs not incl_uded. in the
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arla:l-ysis \ùas removecl from the supply available through the use of an

applopliate lestriction. Exports and imports of proclucts which

occur::ecl in ttre crop ye8,r uncler review (tO0z-01) rvere taken as given

aud rre::e placed in the mod.el as restrictions which were required, to be

obse::ved.

Alternatj-ve Conclitions Incorporated Into the Matrix

The proced.ure ad.optecl in the research vas to compare the

I'ocation of livestoch production arising from minimization of cost

given tire subsidy rrith that which rsould. prevail r+ithout the subsicly"

This required the use of two cost situations but in ord.er to accommo-

date other comparisons four in total were used. In each situation the

costs of performing the respective activities involved in producing the

desired- end. prod.ucts were consid-ered. equal except those which arose

from the transportation of prairie feed grain beyond- the region of

origin. The different cost situations became the objective fr:¡ctions

in the l-inear programming modeÌ" The first cost situation, 1 cOsr,

incorporated the subsid"y by reducing the actual- transporiation rate by

the average rate applied to the respective provinces on a tonnage

basis" The second., 2 cOsr, used the actuaÌ transportation rates as

given" The third-, 3 cOsr, reduced- the actual rate by the net rate of

the subsidy applied to movement beyond Ontario. This al-l-oved. testing

the effects of Kerrrs proposal-" The final cost situation, 4 cosr,

el-iminated all transportation costs of moving prairie feed- grain beyond-

Ft, Villiam. By so d-oing, the effects of the subsid_y couLd. be
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ascertained- shoutd, i'us stated- inteni: of ec1ualizing prices of purchased-

feeds outsid,e the prair:ie region be a.ccornplishecl. It rras consiclered

thai such a series of obj ective func-tions r+ould. allo¡r suff icient

comparisons to be mad.e to ind,icate the effects on the loca'uion of

l-ivestocli production associated r,¡ith changing the levef of i;he subsicly.

There appeared, io be merit also in establishing a set of levels

f or the restric-r,ions imposecl upon the mocle} " The sizes of existing

basic hercLs reflected the sil,uation rshich had" devclopecl over tr+enty

years ¡sitÌr the subsid.y imposed. In aclclition, this al-loc¿ltion of herds

rras ref lected- in i;he clis¿uribution of produc-i,ion patterns for the

respective feed grains and forages. The existing alloca'uion of feed.

ora.in.s on 1,he nrairies bet'rreen d-omestic use a^nd. expor"t sl-r.ipments couLcl

noi be consid.ered fixed since it represen'ued., by inference, the mos'o

economic use of these grains r"ithin the esi;ablished- framerøork" Four

sets of restrictions r{ere therefore imposed- upon the mod.eI. The first

or I'stand-ard-" set, representing the situation prevailing in the current

year provided- availabl-e feeds at existing levels, these feecls resulting

from given production pa'r,terns and basic herd sízes as given by pro-

duction. statistics on a provincial- basis, æd by the d-istribution of

nra.irie feed Erains betr+een the d,omestic and export markets as provided-

by published- d.ata, This became right-hand sicle one in Linear proglamming

jargon. The first relaxation of the res'r,ric'tions al-]orred- the acreage

'se¿ for feed ør.j-.nn e^-o^^ rrrod.uc-,,ion to be al_lotied. on the basis4rlr @ru lwr@ð9 J

of minimum cost for the particular provinces. An ad.d.itional rel-axation
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hercls vithin Ca¡rad¿l betrqeen th.e provinces on i;he basis of leasi pro-

d'uc-cion cost for tlie required products. The final- moclification in the

restrictions allor+ed- feecl to be used- rsiihin the respective prairie

provinces up to the total level of production or in o-1,her vord-s not

providing for a given Level of exports. These sets of mod.ifiecl

restrictions r,¡ere esi;ablished. as right-hand. side tvo, three and. four,
^+i*-^r--rvÈj/vuuav{jIy.

The four objective functions a¡rd. four sets of restrictions af lorr¡

sixteen separaie comparisons to be mad-e, alr of r¡hich appear to have

some value" rt'r.¡as consid-erecl clesirabl-e to provide for these compari_

sons in the formutation of üre matrix at the outset since such a

procedure served- to provide the d.esired. information lri',,h a minimqn of

difficulty. Should. al-l the alternatives not be considered little rroul-d

be saved lqhereas ma'urix moclification at a later date l¡ou]d involve con-

sid-erable effort. The alternative situations are not an inclusive l-ist
but merely represent the maximum number vhich could. be considered_ r,¡ithin

the scope of the present stud_y.

Resource Restrictions

Resources lrith rshich the stud.y is d-irectly concerned" incfucLe the

vol-ume of the respective feed-s available for feeding i;he various sizes

and- cl-asses of animals, the size of the basic h,ord_s, -t,h.e amount of

slaughtering capacity avaiJ-abl-e, and. the present consumption of the
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d-iff erent t¡'pes of meat as r"ell as 'uhat of eggs. Other maierial-s used.

in p::oduct j-on ¿ire assu¡necì to be completely elastic el-t, given prices.

Tiris i¡tf ornlation l\ras accumulatecl or1 a proyincial basis, i,he province

bc;lng the snarl.es1, area for which clata existed in most instances.

Supplies of Feccl

The supplies of grains and. roughages r,ihich may be usecl for the

prod-uction of animals and animal prod-ucts are in manv instances not

Äi¡a¡i l.' ..'.i-l -l^l ^ €-^- ^-.-: -+i*.ur-cL'c uJ-y ava]-râ,trrc rr ur¡¡ cÀrr urug siatistics. In consequencee -bhe

volume of these supplies must be d.erived- by manipuration of or by

extrapolation from pubÌished d-ata" Ifany months of effort rsere tahen

up by these calculations even though many heroic simpl-ifications had-

to be made" rnitialÌy, it rvas considered" advisabfe ì,o evaluate all

feed. suppl-ies in terms of l,herms of net energy so',,hat ihey could be

read-ily "o*pu."".l.49 I{hen some daia consistency problems arose ihe
qô

feeds 'r,¡ere converted. io therms of digestíbr-e energy"'" A iherm is

^^"i'-^ì ^.^+ ¿^ ^-equ.r-va-Len! !o one megacalorie or 1r000r000 calories, i,¡here one calorie

Ís the amount of heat rcquired. to raise the temperature of one gram of

water from 14"5 Lo 15.5 degrees centigracle" Net energy may be d.efined-

as the gross energy minus the.energy J-ost in the feces, urine,

4A''Committee on A¡rimal- Nutrition, Nuirien,o Requirements
Domestic Animals, Gfossary of Energy Terrns, pubrlcaiion lo+0.
I{ashington: l{a'i,ional- Research Council, 1962, pp" I-2"

50¡'" U. Morrison, Feeds and- Feed-ing, 2lst ed-"
Morrison Publishing Co., 1948, p. 55"

of

¿rçW 1U14.
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conrbusrr,ible gases anci the heat increment" ligestible energy, on the

oth.er hand., is the gross ener:gy of tire fooci intake minus the energy

l-ost in the f eces. There is clisagreement among animal nutri-r,ionists

on whether nct energy or d.iges'i,ibre e'ergy is trre most appropriate

nleasul:e of f ood vaf ue. Molrison holcls to the f orner r¡hile the National

lìesearch Courrcil- uses the latter" l'Ihen a ïegression analysj-s was macle

between disappearance of feed in therms net energy and animal numbers

the resul-ts ¡+ere inconsisì,ent. A subsequent consultation r.¡ith an

eminent animal nutritionis-t convinced. the author 'uhat ihe feeds shoul_cl

be evalual,ed. in terms of digestibre enersy.5l Morrisonrs tabl_es were

used to cLetermj-ne digestibJ-" uru"gy52 *rd a ratio of 2ooo K cal_ of D.E"

to one pould of T.Ð.N. l0." .r."ud-" 
53

\rho]e Grains

Before any meaningfuJ- estimate of the

grains avail"able for l-ivestock feed.ing could

volume of the respective

be made it was necessary

AI--Ðr. J" !f . Be1l, Head-, Depi. of An. Sc., L.rniversity of
Saskatcherran, Saskatoon, 1967. He suggested ihat the net Lnergy
measure vas suiiable for d,airy cattl_e bu-u cligestibre eneïgy 10u,"-*o"uuseful" r,¡here different cfasses of animafs.\^reïe involved."

q)--F" B" Morrison, op. cit., pp. 1086_1142.

53committee on Animar Nutrition, Nu'r,rient Req.uirements ofcattle, rev. ed. I{ashington; Nationrr nãsu'-,ÃJ;ffi; 1963,J.
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.to consiruct feed ba-Lance sheel,s by provinces for'uhc respe"t,i...u "top

)reàrs. These balance sheets \rere available foi r,¡heai;, oats, ancl barley
qA

but o:rly for a lirnited number of years.-' ExantpJ-es of the type of

balance sheets coìrsrr,Tuctecl mav be for:nc1 in Grain Tlacle of Canacla
qq

L962-63"" Current clata on acreage, yield, and, pro<Ìuction \{ere

obtained from the Quarl,erly Bulletin of -Agricultural-- Si;atistics.)o

This publication l+as aLso ihe source of information pertaining -io

seed.ing rates. ldon-f eecl uses f or f eed. grains proclucecl outsid-e the

prairie provinces a¡rd the Peace River blockl{ere assumecL to be limited

to Ontario \{inter lrrheat, d.at,a for røhich was receivecl from the Dominion
FN

Bureau of Statistics.'' liistorical clata r+ere ob'r,ained from the
qR

Hanclbooh of Agricultural Statistics, Pari t, Iield. Crops.-" The resi-

duaÌ calculated- in the bal-ance sheets, Itanimal feed, r^¡'aste and d.ockagerr,

tr¡as reducecl by three per cent to account for r,¡aste and d.ockage ancl the

remaind-er rras assumed- to be used, for feed r¡urrloses.

^4- '\'. L. Porteus, Cìrief , Crops Section, Agricull,ure Division,
Dominion Bureau of Statistics kind-Ìy furnished copies of the balance
sheets availabf e as ¡^¡ell as instructions for constructins' the remaind-er.

F-) )^- 'llomínion Bureau of Statis'uics, Grain Tracle of Canada L962-63,
Cat. 22-20I. Oitar'¡a: Queents Printer, 1963, p. 106.

561)otinion Bureau of Statistics, Quarterlv Bull-etin of Agricul-
tural Stat,istics. Oiiar,¡a: Queenls Prinier, appropriate years.

-'The attention given by Mr. Por-ueus to this matter is gratefulty
a ckn or,rJ- e d-g e c1 .

5B^- l)omrnron Bureau of Siatistics, Iïerrd-booli of :\gri cul-tural
Statistics, Parl I, Fielcl Crops, Cai. 2I*507. Ottar+a: Queents Printer,
1964 

"
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Bal,ance shee.i,s \r¡olre corlstrucied f or ivhc,at , oais , ìrar 1e.y, mixecÌ

glaiil arrd. gr:ain corn by provinces for thc 1941-63 period. ì,,r].iIe con-

sl,ruc1,j-on of ihe bal-ance sheets r^¡as rel¿rtively straightforr+ard it rras

af so f ound to be u, vely 1,imc consuming task r,¡hich recluired. seve:ral

r^¡eeks of rrorh" Ä summary of the nei feed- use of these grains appears

in Append.ix IV"

Mil l-f eecls a.nd. Grorurc]f eeds

P¡ocessed. f eed.s, other than millf eeds and gro u:rd- f eeds, rrere not

consid-ered to be of d-irecl, concern to the si,ud"v. At the time of ration

formulation cognizance 'r,¡as 1,aken of i;he place of such materials as an

ancillary source of feed. and. therefore tÌre cost of tire use of them vas

incorporated as part of that assignecl to the production ac¡ivities.

Mil-ffeed.s and- ground feecls, on the other hancl , r,/ere consiclered- to be

useful for ration bal-ance purposes and- represen-r,ed- grain othen+ise

unaccor:nted for as feed. disappearance in the balance sh.eets"

Data on millfeeds r^¡ere not available on a provincial- basis" The

output of millf eed-s is cl-assif ied- according to the tr,¡o d-ivi sions, eastern

and- vestern, used- by the Board of Grain Commissioners lrhen collec-uinE

their statistics. This lack of specificity reo,uired- several- heroic

assumptions io be mad.e" Exports of miltfeecls rqere d"ed.ucted from totat

canadian ouì;put, The resid.ual quantity was assumed. fed r,'ithin the

country. From r,his residual- the quantity which moved, under subsid-y r,ras

ded.ucted. The balance r^¡as assumed- to be fed" in the prairie r¡rovinces.

The d.istribution of milLfeeds isithin the prairie provinces was assumed-
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to be a.ccolding to record-ed mill capaciiy." Since millf eecls are

c¡nrr¡o¡l nnl'Ì an*-i..^l.' -;- -r-+'i^+ì -'.L^;Är. r---^--*+^ ---l-'-f,'--rVeJ-y J-n SIAIISI1CS On SUDS1.Oy mOvemenlS, Va-LüauaOn lrl

terms of feed value r,/as basecl on the average proportional output of

bran, shorts, and micl<llings, from i,he mills over the L94-I-63 periocl .

The cal-culated feed. vafues ad.mittedly contain errors but on the other

hand represent what may be obtained by logical deduction from the c1a-ta

avaifabl e "

Daia on gror:nd. feed- ou'r,put from Canaclian mills r{as avaifabfe for

the rrestern ancl eastelrn clivisions, respec¿r,ivel-y. Horqever, d-a'r,a l+as not

availabl-e beyond the 1956-57 crop year" Data for subsequent years r*as

^La^ i* ^J L-- ^--+--^*^r ^+..: ^- n^- -l,ha nllTnôsêq nf -L^ .,+.,r-- ^r . -rou¡rduuu4rrrçu uJ ç^va@liuI@vIUIr. I'9I urrç yul rJUÞgù uf urrv J uuuJ 4rf B.

f eed.s produced. in the eastern d-ivision vere assumecl to be incfucled j-n

subsicì.y movements r+hereas 1,he ground feeds producecl in the ¡+esl,ern

divisions were assumed to arise in the prairie provinces. Distribuiion

of the output betr,¡een the respective prairie provinces was based- on

ind"icated- miII capacity. In assigning feed value to ground feed-s

recognition N'as taken of the various component feecls, ground. vheat,

L^*r^-- ^^¿^ *i--^r 3^^tr ^-f, 4-"ed. not othenrise cnanif ioÅ +iî^ IatterwaLLYJ 2 UóUÞ' ¡¡¡f^YU f,ËeU' 4rru IggU rluU UUrrCIrYf,ÞY ÐyyurrrËU' Urry

being assumed- to be screenings.

r!vuBrr4Ëvù

Roughages rrere consid-erecl- to incl-ud"e pasture, iame hay, fodder

59^- -lJomj-nron Bureau of Statis'ùics, Flour }li1]iry Tnd.gstry, Cat.
32-215. Otta¡sa: Queents ?rinter, particular years"
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^* r .ß^.. 4ì,rt ruosl;orn n.nowi¡nne -.{-}ra a,.r jn {.,+^"^--+* ?ro_uvrir, @ru f vr urrç 11 u'Ð vsrfr yrvvarrvuJ urrs 5I4lir ulwy øI uvtr¡r@utf . )

ductionlras assunleci to be consumecl entírely rrithin the crop year. Out-

r',f c nr r^¡Àâþ nn'n nnr't *nma Èo.¡ ii r-- ^-railable frorn the Han.cl-.IJuuÐ uI IUuuvI uvlrr @rru vØLLrv LraJ tYErv fv@uaaJ @l

r.^^r- ^p ^^.-.ì ^,,ì..r-.¡¡-¡t s{..c*i c*..i nc !r-* T lti ôl 
^ e rops. The f eccl valueUUUI\ UI JIYIIUUIUUI 4I UU@VAèUIUJ. I@A U I. ITgfU

of thc grain crop afterma-ûh \\ras considerecl to be represented by a.n

output of one ton of oat strar¿ per acre so\rn to oats" This figure was

incl-uded, in the total feed availabfe on the Ðrairies anC. mad-e the

reLative feed.ing efficiency in these provinces comparable to that pre-

vaili¡rE outsid.e th" ot"r"60

Statistics on output of the major componeni of the roughage

group, pasture, Ìras not available and had- to be calculated. Reference

to a stucly by Hilclreth and Jarret provided- liti;le direction in'r,he

mahing of esr,imates. They used" a proced.ure r¡l.rich combined- the resufts

^+ +..^ --^--i^,,^ ^+-.¡i^^ 6l ^^*.*L^rr -¿ -ì 62 *va uwu ¡layvruuÞ studles. Oantpbe11 et. al"-- mahe some interesting

comments on the carrying capacity of the range in terms of acres per

animal- per unit-month and. they suggest ihat such carrying capacity

equal s

60,An rnr-bial calculation ignoring ihe aftermath revealed- that in
terms of-available feecl, insufficient vas availabl-e on ihe prairies to
feed. the exis-r,ing livestock population at the rate observed in the
remainder of the countrv"

a1

"'Hilclreth, C" and Jarret, I. G., Ä S'oa,tistical- Stud-y of Livestock
Procl,uction and }larheting, cowles commission Monograph 15. Nev york:
-=_-i;==--;----=-J. \{r-Ley and Sons , 1955 r pp. ¿¡7-49 

"

62Conlpbu1l, J. B. et al ., Range lr{anagement of Grassl-and-s a¡rd
i.djacent Parhland-s in 'ohe Prairie Provinces, Pub. II33 " Oì,taira:
Research Branch, Canad.a Dept" of Agr" , 1962, p" 14"
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660
0"55 X pounds dry mal,ter per aclre

Iùrile 'i:heir proceclure r,¡as not f ol-1or,¡ec1 in ihe a.naÌysis, nevertheless

some of 1,heir icLeas r+ere used in the development of estirnates of the

voLume of f eecl prod.uced. by pastr:re"

rn this stud.y a somewhat cliffe::ent approach was taken in as

much as the por.ilcls of dry matter per acre prod.uced by pastures in the

respective provinces was an unkrior,'n quantity" One grazing ecluivalent

\{as assumed to be either one horse, one head- of cattle or four sheen

record-ed on June lst of a particular year. Acres in pas-bure were

assurned" to includ"e improved- pasture and other u¡improved tancl"

Statistics for grazing r¡nits ancl pasture acreage \rere o¡tained from

Census of Canacla for I94 I , 1951, and 196I ,o' tu"p""tiveJ-y. The acres

per grazing equivalent rvere then calcul-ated by d-ividing the number of

grazing units into the pasture acreage" The length of the pasture

period- Ìras assumed 'oo be the period. of time in months røhen the average

mean temperat,ure vas 4Oo F. or higher" Temperature data r,¡as obrr,aine¿

for points representative of the primary grazing aïeas in the respective

provinc.es" The length of grazing period so derived. muttipliecl by the

number of grazing equivalents equal the months per grazing equivalent.

A composite figure of r"23 therms per grazing equival-ent day or 2L9"9r

vJ_
,om1n10n

Orloon t s Þ¡in*.a-
Bureau of Statistics,
I A¿] 'ì 05] r or-r
-¿'-1 L/t¿' L/vLø

C ensus of Canâc1a " Ottar+a :



nêr môn+.Ì1 r,râ q .il nrrl a*nn .'aiñ^ Vwaruur@ vyu uÞarrg riorrisonr s f eed.ing stancLar,l".64 The

feed- ou-uput of pasture in therms per acre year \,¡as calcul-atecl accord-ing

to the formula

months grazed- X 219.91
acres per grazing equivalent

The r,¡eakless of such a measure is obvious ancl only the lack of more

accur:ate d-a,ta justifies i-r,s use"

Vofuntc ofl Subsj.dy }lovemcnts

Stal,istics on the movernents of:'r,¡hcat, oat,s, barley, corn, rye:

ntil-lf c'ecls ancl scLeenings ulcLer subsidy clurirrg the 194 1-63 periocl vere

obtained fron 1,he Plant Proclucts Division, Camacla Dcpartmcnt of Agri-

cul-ture, Ottawa" Volurnes of feed noved- vere suJrsecluently converi;ecL to

the::ms of cligestible energy. The data for subsid-y movements are in all_

probability the most accurate of any of ihe feed. souï.ces.

Tables for sources of feed- and- quantities as carculated- by

provinces appear in Appendix V.

Acres levoted- to Feed, Grains

A limitation'r'"as placed upon the acreage available for ihe pro-

duction of feed- grains and- hay equar to ilre area d-evoi;ed_ to the

production of oats, barley, mixed. gr:ain and. tame hay during the rg62-6j

crop year. This resiriction w'as mad"e operative as one of the aL-r,ernative

resource combinations 
"

á4
-t', .8" lvtorrrson., eg. cit" r pp. II4T_II49 

"



Nutnbers of Lirre s-i,o ch

Livestocli numbers by

cation Livestoch and- Animal

a-
v/ñ

lJ om].n10n
Statistics, Cat"

Bureau of Statisl,ics,
23-203. Ottarra: Queen'

Livestocli ancl Animal Producl,s
s Printer, appropriate years.

^l^-^ ^'^¡ +--*^^cJ-ass anc¡- -ùypes are

Prod.ucts Stai;istic s .

1<t

i'^ +L^ *..L1iarr urrs lruurI-

are providecì-

record-ec1

tala"

as of June I and" December l-, the consequence of the respective mail

surveys conclucted.. The estimates are revisecl following the next

census "

The crop year was taken as the basic time period- in the stud.y

and, the number of the respec-bive cl-asses and- types of livestock per

crop year by province for the 1941-63 period_ ¡sas calculated" by averag-

iìrñ +h^ f '; -'-^- --^¡'-ì 'l^¡ +'^.. n^^^ñl-^- I ^3 ^- ^ -r'ü u'y rr8uruò yruvruuu ru.L lecemoer J- ol one year ancl June ]- the

foli-owing year" Àttention has al-read.y been d.rar^m i;o this d.ata ruhich

is recordecl in Àppendix IIT"

Size of the Basic l{erd-

No d.ata are available on the numbers of animals comprising the

respective basic herds" This situation required- that these numbers be

derived from existing statistics" A brief account of the method.s used

in making the estimates follol¡s.

For cattì-e, al-r females tvo years ol-d- and- orrer were assumed to

be breed"ing animals. The number of females record.ed- for the ten vear

period.r L953-63 rsas related. to the number of animals sl-auEhtered. after

an appropriate acljustmenl, was mad.e for the increase in cattl-e numbers
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over 'r,he intcrval-. This ratio r+as cal-culatecl to be L.336409 inclicatirls i,hat

a" r-iable calf crop of approxinrately 75 per cen'u existccl , a f igure con-

sid-ered lealistic by expcrience. The ratio of fernales to bulls over

tlre period" r,¡as fou¡rcl to be rzo"o472r5" The size of the basic cattle

hercl by ploviuces r,¡as calculated by mu-Ltiplying the number of femal-es

tvo years olcì- and. over on farms by I.O4T2IT"

More infolmation on hogs vas avail-able in that statistics on

surviving pig litter sizes by provinces existu¿.66 rn consequence a

slightly different proced-ure rras folf orred-. How'ever, when the number

of hogs over six months vas relatecl to the number of farrorrings by

provinces in the 1962-63 period r+id_e variations.were found to exist.

For example, the ratio of mature hogs to farror.rings vas over rr,vice as

great in Saskatcherqan as in Prince Ed-rsard- Isl-and. As a consequence of

this inconsistency, the size of the basic hog herd- rsas assumed. to be

composed- of sufficient soits to account for the number of farror+ings on

the basis of two l-itters per year plus an acljustment for boars on the

basis of one boar to trøel-ve sows" This estimate, while not representa-

tive of the apparent relationship which exists on the average, is none-

thel-ess consid-ered. to be real-istic in rel-ation to commercial. operations.

. Estimation of basic herd size for pou]-try and- turheys, respec-

tively, required. a d-ifferent proced-ure" rn the case of pou]trv d.ata

66_llominion Bureau of
tural- Statistics. Ottar+a;

Statistics, 9uarterÌy Bul_letin of Agricul-
Queenr s Printer, appropriate issues.
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¿re avail-¿¡.ble on the number of layers by pto..in"n"67 The output of

eggs for hatching requirecl a r-atio of approximately one rooster to

ninety laying hens to maintain an aclequa-be egg fertiJ-Í'ty l-evcl. The

numbcr of laycrs r,¡as therefore ad.justed to al-lors for this requirement.

Sinilar data are not avail-able for turkeys. Hor,rever, sta-i;istics on the

-i,otaÌ mallietings of bircls are available" One turkey hen may be assumed-

+^ lò., --*-^.,im^*^r,. r^-+-- ^^.^^ 68 
^-^ 

+^- i^ -uu r@J @plra uÀr*a uçrJ r ur vJ vËëiù. one -bom rs recluirecl f or each ten

hens to maintain egg fertility" r\djusting for this rec¿uirement results

in an output of about thirty-six feri;il-e eggs per basic herd urit.

^^^,.-i-^. ^i--+-- *^-- ^^-^¿ ì^^¿^r-^ì-iìialrssumrng slx-rry per cent hatchabil-ity and- a survival rate of ninety-six

per cent each basic herd ulit may be consiclered" to provÍde approximateJ-y

truenty-two marketable birds per basic hercl unit. The d.ata for total

marketings of bird-s by provinces r,¡ere subsequently rerated to this

figure in order to obtain estimates of basic herd. sizes.

The estimates for the sizes of the respective basic hercls by

provinces appear in Table 2l-.

Nor-4=-.1y".i" Use of Feed

Non-analysis use of feecls may be d-efined. as the vol-ume of feed,

consumed- by those cfasses of animals not d-irectty involved- in the

anal-ysis. These classes \{ere consid.ered to include horses, sheep,

utaÞru., appropriate issues.
AA""Dr. R. D. Cravford., Dept. of Poultry Science, University

of Saskatchewan"
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duclis, gecse and claily cal,-ble in milk production. The vol-ume of f eeci

consurncd by -r,he first four groups is smaI1. on the other hancl, a

sì.grrifi.cant volutne of feecl is consumed by covs in milk. The l-ocation

auc{ ¡iunbcrs of thesc animals lùere ¿¡ssumccl to be f j-xccl irrcspective of

tìre subs j-cly on f ccd grain movcmenl,"

Eer.r:ly in thc analysis it was eviclent from the totar fee<1 dis-

appear&rlce clal,a 1,hat less than optimum efficiency prevailecl in the

feed.ing of livestoctr( in Ca.nad.a. An estirnal,e of feecling efficiency was

therefore necessary. Ä detailed. proced.ure vas subsequently developecl

to derive this estima,te.

The total vol-ume of feed consumed amualry by livestock in

Canad.a r+ithin the respective provinces was consid-ered. to be equivalent

to the sum of the total d.isappearance for feed purposes of wheat, oats,

barley, rnj-xed grain, groi:ld. f eed.s, miì-lf eed.s, screenings, rye ¡ corn,

tame hay, fodd-er corn, oat strarr and. pasture" The calculations mad.e

for the respective provinces on an annual- basis for the 194I-63 period.

are recorded. in Appenclix V"

lata for daity food intake requirements for the various classes

of animats. were obtained from National Research coi.urcil tables.69 A

sunmary of the annuaf intake requirements appears in Tabre 22.

69
û omml-t-0e e

Anìmol c Þ^"1 +-',. ¡ vur va Y"21-6 respectively"

on Animal Nutrition, Nutrien-r, Requirements of Domes'r,ic
S]!ir,"l Dairy Cattle, Beef Cai;t]e, Sheep, II" Nos.
I{ashington: National Research Counci}" L95T-63.
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The claiJ-y f ood intalie recluirements rrere then relatecl to the number of

animal-s in each cl-ass and sub-class on an annual basis for the 1954-63

period. Such a plocedure ryas founcl- very time consuming. This total

antrual average f eed- disappearance, as recorclecl- in Appendix YI , vas

TIßLE 22

ANNU¡.L FEEÐ REQUIREMDNTS OF LI1IESTOCK
(therms of d-igestible energy)

-=====i========-= ==-=:==================-=====:======:-==-===:======

Cl-ass of Livesl,ock Ànnual Feecl Requj.rement
Pcr Unit

jvlilli Corys and Heifers
Bulls
Beef Cows and Ileif ers
YearJ-ing lleifers for Mil-k
Yo¡rlrrro Haìf'ors f g¡ þggf
Steers, I year and over
Cal-ves, i.rnder I year
Horses
Hogs, 6 months and. over
Hogs, u¡rder 6 months
Sheep
Lambs
Hens and- Chickens
Turkeys
Geese
Ducks
=-==============:===:==:================::=======:==-======: ===

Source: Authorts caf culations basecl" on N.R.C. tab]es" The Ðroceduïe
used is d-escribed. in the r,ex!.

found to be approximately one hund.recl and- twelve per cent of the N.R.C.

stanclard-s" The feed. intake requirements r,'ere therefore ad-justed_

^^^^-J.:-^-l--@uvva ufllgaJ .

ro745 "5
LO220.O
8570"0
Br03 . o
7665.O
7665.O
6840.0
6715.5
4393.4
2372 "7
1352.9
37L.7

570
106. l
]06. l
106"1

Feed- requirements for the respective classes of animals, other
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-rhan milk col{s, not in the anaÌysis r¿ere calcul"ated by mul-ciplying the

per unit a.nnual fecd requiretlleuts by the nurnber of animals on a pro-

vincial basis. Ä special proced.ure was necessary in the case of milk

rì-;-,- ^-++lô âriô Tôcñ^nc-iLr^ 3^- - ^;--.:ficant sharg of theuuwò" tdLLJ u@uulE @aY fYÐlurrÞfwrY rur @ ùrðrlrf

^'.+-''r' ^+' -^-+ Therofore - th'i s cf ass of animals had- to be consicterecl-UUUfUU VI rrrvøU. I¡M9IUlç, ulII;

and. for analytical purposes the animals of d.airy origin were consiclered.

to be equivalent to those of beef vhen used. for the production of meat.

À- ^¡i"-r-^*+ Llcame necessarv. to account for theArr aClJus-tmen1, oecame necessary, l-n consequence,

d.ifference betr+een the feed intahe of a d-airy cow and. that of a beef

co\r. Dairy co\^/s were assumecl to produce six tlr.ousancì, por:lds annualÌy

of four per cent milk. The a¡rnual feed- requirement of beef cows vas

then subtracted. from the arinual feecÌ requirement of clairy co¡vs of the above

quality to get a net figure for the additionaÌ feecl requirecl annually

for the dairy animal. This figure vas used. in calculating the non-

analysis use of feed. of the dairy cow class. The total roughage and-

concentrate requirements of the classes of Iivestock assumed outsid.e

the analysis are given in Table 23.

Slaughter Capacity

Various estimates70 hrrr" been mad.e in recent years of the present

capacity of slaughtering plants rsithin the various provinces. the

70ò̂ucn
pp" B.t6-8.lB,
Pub. No. 10I.
Saskat,chevan,

estimates have been mad.e by Gilson et. al. op. cil.,
and- also by R" C" Nicholson, llgs'!gÈ, lfeat and- Farmers,
Saskatoon: Dept. of Agric. Econ., University of

pp. l-L6-l-25"
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TABLE 23

NON-AllALYSrs usE 0F ROUGHÄGE a\D 0ONCENTR.,\TE By PROVTNOE , 1962-63
(thousand of therms of digestible energy)

Province Roughage C onc entrate

piìT

1\.ù"

N. B.

Orr o

Ont.

Ifan "

Q^ ^t-

Alta.

Þn

51758

83027

75727

627206

730814

310887

659938

928638

214064

ro2735

1670r2

164498

2676514

2535083

53r677

689485

920950

2T9TB2

=.:=================: =======:=:==============_______

source; Âuthor's cal-curations based- upon d.ata and. accord.ing to
method_s d.escribed_ in the text.
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ini-uj.al compui,er run indicated that such estimates coulcl not be

dircctly applicd. A modified procedure r{as therefore adopted.

Refe::ence r,¡as made to the Ro-^.t71 nf *.h,) neporr of tne Restrictive Tracle

Practices Commission on Meat Packing. \rrhile the data presentecl ref errecl

to the l95z season, there r,¡as tittre evidence that conclitions had

changed. appreciably by L962" The d_ata presented- showed the share of the

total- inspected sl-aughter achieved. by Canad-a Packers pJ-an-bs ancl also the

estinated. share such pÌants hacl of 1,he total slaughter. Through rel-at-

ing these figures i,o the total inspectecL slaughter by provinces it was

possible by extrapol-ation to obtain estimates of the total slaughter

capacity for cattle, cal-ves and- hogs" These esiimates appeaï in TabIe 24.

TABLE 24

ESTIIVIATED SLAUGHTERING CAPACITY BY PROVINCES
FOR CATTLE AND HOGS, Ig5T

(thousand head)

Province 'I o!a1 uapac j..!y
Cattle HoEs

DIl T

N.B.
Que "

Ont.
Man. '
Sash.
^ 

I +^
Þn

29.6
56. B

86.5
655.6

r0B3 " 6
612.0
r96. B
7¿_? 7

258 "4
____i=:=

Source: Authorts calcuÌations based. on data contained. in the Report
of the Restrictive Trade Practices Commission. The pîãtea.ttu
followed" is explained- in the text.

'71'-Restrictive Trade Practices Commission, Report (Concerning the
Meat Packing Ind.ust"y) . Ottar,¡a: Dept" of Justice, 1961, p" ll9,

94 "B
rB9 .6
284"4

4579 "2
6134 "4
)) ¿.\ a
IIBS "4
2625 "O

B2T "4
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Domestic Consumption of Meat

No estimates are avail-abl-e on the consumption of meat or eggs on

a provincial basis. Observation rn¡oul-d. suggest that per capita consump-

tion of specific meats and eggs varies to some degree from province to

province. Unfortr:nately, it was impossible to differentiate consumption

on this basis.

The procedure fofrol¡ed was to rel-ate the indicated per capita

consumption of beef, veal, pork, pourtry, turkey and eggs, respectively,

for Canada to the average of the population estirnates for the individual
provinces for 1962 and- 1963. trstimates of consumption by p::ovinces

appear in Tabl-e 25 
"

Net- Foreign Trad.e in Livestock and Livestock products

Data on foreign trade is available in Trade of Canada. Trade in
cattle is record-ed r:nder four groups; cal-ves under 2oo por:nds, calves

2oo lo 7o0 pould-s, cattf e over 7oo pound-s, ancl clairy cattre. These

rvej-ght and type cfassifications did. not conform in general to those

used in this study and therefore it was necessary to mahe an estimation

of the distribution of the l-ive veights of these animals. I{ogs for
export vere considered. to be 2OO pouncls in r+eight. Determination of

volume of tracle in the respective meats was straightforrrarcl . Bstinlates

of the voÌume of foreiøn trado i-n the respectiye products cluring gre

1962-63 crop year rqere obtained by averag-ing the movenents for cal-endar

years 1962 and 1963" These estimates appear :Ln Table 26.
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ESTI}jT\TIìÐ CONSUMI)TIOJ{ OII MEÂT AT-I EGGS BY ?iIOVINCE , T962_63

.1.)r oviu c e

Pork
( thousa.nd pounds )

Pr o cluc t
PouJ-try Turkey -Eggs

( thous . d.oz . )

lle ef \¡ eal

l)ltT

ìis

N.B

Que.

Ont.

Iiau.

S asli "

Þr.

76\4.8 702 "9 5357 .O 2492.r 852 .0

53768 " 0 4963 "2 37825 .6 17596.8 6016.0

43686.5 4032.6 30733"3 14297.4 4BBB.0

397923 "3 35808.3 272902.7 126956 "7 43404 "O

458064.8 42282.g 322247 "O r49gr2.r 5:,.252.O

67460"3 6227 "r 47458.r 22077 .9 7548.O

66673.8 6154 "5 46904.8 2l-820.5 7460 "O

99456 "5 9rB0. 6 69967 "3 32549 "4 rrr_28.0

120084 " 3 rro94 "7 84478.9 39300 "3 13436 "O

2343.O

16544.0

13442.O

11936r .0

140943.O

20757.0

205L5.O

30602 "O

36949.O
-===-= =:= === --: =============== == ========= == =

Source: ,A.uthorrs cal-culations based upon cla1,a contained in Livestoch ancl
Animal Proclucts Sta'r,istics" The proced.ure acloptu¿ i= ¿"""=:-¡ãã-':--------t:-
1n IIfe !ex!.

TABI,E 26

ESTI}IATES OF NET FOREIGN TRA.IE IN SPECIFIC
LII¡ESTOCK PRO]JUCTS. CANADA. T962_63

==:==========================:=:==== ==_._-:-=====:==_.-_-:: =--=-===:===
Live Caitle (number)

200 pounds
400 pounds
600 pound.s
800 pounds

/ t1 \lJeeï \ ¡nousand pouncrs,

llogs (number)
/ 

'1 
\f orK \ 

-Lnousan(l pol¡Ircts /

Fowl and. Chichen (ttrousand por,rnds)

Turkey (thousand. pounds)

Eggs (thousand dozen)
=========-======= - --======== ==============:===============================

Source: Authorrs calculations based on Traci i;,,f Ç¿n¿fl¿. The proced.ure
foll-orsecl is explained- in r,He texTl*

35929
130402
r30402
32182

-?'\o)7

4r32

- 103 B0

- A)ct\

- l14B

- 4746
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Äctivities in the Ma-i;rix

Any analysis such as this becomes an abstraction from the real

rqorlcl situation. Limitations must be placed upon the number of pro-

d.uction and. d.istribution practices that are taken into consideration.

A d.ecision must therefore be mad,e of the d.egree to ¡,¡hich reafism can

be compromised. r+ith computational- exped"iency" In this study an attempt

rvas mad-e to provid-e sufficient al-ternative method"s of producing the end

prod-ucts that the final solution obtained. when imposing existing

Tesource restrictions l¡ould- be comparable to the observed situation.

Àctivities used- in the analysis may be grouped. into those re-

l-ated" to production, product movement, receipts of feed.s available for

movement und.er subsid-y, and- basic herd. d.istribution. The activities

are subsequently d.escribed" within these groups"

Prod.uction Activities

This group of activities may be subd.ivid.ed. into those rel-ated"

feed-, beef and. veaì-, pork, poultry and. eggs, and- turkey procluction"

Each of these categories provid.es alternative means of prod.ucing the

prod"uct.

/r \(1) Feed. Production

to

end-

Initially the vol-ume of feed. production by provinces vas taken

as gÍven, such data being cal-culated" by the method-s previousJ-y inòicated-.

Provision was also mad-e for a red-istribution of the acïeage d-evoted- to

oats, barley, mixed. grain and tame hay in accorcl with achieving minimum



r66

costs" The procluction peï acre of the respective crops by provinces

r'¡as taken as tha,t recorded. for tine 1962 crop season in the Hanclbook of

Âgricul-iural statistics - part r, Field. crops. production costs per

acre for the respectivo grains, necessary where a reclistribut,ion of

acreagcs rras allowed, vere consid.ered to be equival-ent to the procluct

of output and o'-farm price. rn other worcrs, pure competition .$¡.as

assumed. to exist a1, the farm l-evel . Such an assumption hacl the effect
of mÍnimizing the moclifications necessary in the matrix to aIÌov for
'Lhe alternat,ive situations to be considered-. The cost of rocalry
produced feed-s on a d-igestible energy basis rras easify d-etermined by

relating on-farm prices to nutrient content. For mitrfeeds the average

retail prices on the prairiesT2 u," 
""r-u,ted 

to the proportionar- content

of bran, shorts and rnidd.l-ings rrrere usecl. for deterrnining the cost of
thÍs feed in terms of therms. The same source.was used to d,etermine

the cost of gror:nd feeds. on the prairies.

The cost in terms of feed. var-ue in therms for tr,¡o of the forage

sources, fodd-er corn and. tame hay, r+ere d_erivecl from the Dominion

Bureau of statistics data. oat straw on the prairies r.øas priced at

$6.00 per ton, assuming forty bares to the ton and. a ten cent and. a

five cent per bale charge for baring and. hauring, respectively. The

cost in terms of feed. varue r¿as obtained_ by relating the above figure

72^' Dominion Bureau
Ottai'¡a: Que.ent s printer,

of Statistics. Prices
appropriate issues.

and. Price fndices"



r67

to nutrient content. The cost, per unit feed- value of pasture was

obtained by relating the output per acre to the cost of production

r,¡hich was assumed. to be equivalent to an al-l-owance of seven per cent

of the avelrage value of the fand clevoted to pasture, an assessment of

five per cent being mad-e for return on investment and trso per cent for

taxes and" other expenses.

Grains avail-abte und.er subsid.y vere priced. f .o.b. Ft. \{ill-iam -

Port Arthur for that portion moving to eastern provinces, the average

Canad-ian l{heat Board quotation for No. 4 Northern \{heat, No. I Feed,

oats and. No. f Feed barley, respectivel-y, being used. for the basis for

these cletermj-nations. The avera,ge, on the crop year basis, of the

quotations for No" 4 C.\{. r,¡as used to price rye. Screenings are

normally sold on a job lot basis and therefore no quotations are avail--

abl-e. This feed. souTce r^las subsequently given a value equivalent to

the minimum price for any grain on the basis of feed content. The grain

r+as founil to be rye. For the above feeds moving to British Columbia a

cled-uction of twenty-six cents per hr:ndredweight vas made from the Fort

I{illiam price to compensate for the prevaiJ-ing freight raìe to that

port from the Calgary-Edmonton area, the origin of sucir movements.

Corn represented a special case. Corn enters Canad-a from the

United States ¡sithout restriction as to volume. Since Canada is on an

import basis the price for similar quality American and Canadian corn

should be equivalent in the Ontario consumption area. The average

price for No. 2 Yello\^lcorn f.o"b. Chatham I^las conSequently used to
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establisli the base price for imports of American corn. The prevailing

competir;ive truch rat,e on corn d"uring 1962-63 from Chatham to Toronto

as quoted by the Board. of Transport Commissioners rras twenty-three and

one half cents per hund"redr+eight. The price of corn imports f .o.b.

Toronto therefore became the Chatham price plus the cost of movement to

the former city" The price of Ämerican and Manitoba corn r{'as assumed-

sinilarly to be equivalent on an f.o.b. \{innipeg basis"

The prices used for the various feecls are not claimed to be

exact. Hovever, on the average the prices r+ill- be representative. The

multitudinous ad.justntents that occur within normal- trading activities

vary with transactions and- cannot be entirely taken into account in a

macro stud-y such as this" It vas consid-ered. exped.ient therefore to

use the prices established. on the above basis. These prices are

recorded in Table 27. The prices were subsequently used. in costing

activities for transferring such feed.s into a position for consumption.

\2 ) Beef Prod.uction

It rvas consiclered- ad-visable at the outset to provide sufficient

al-ternative method-s for producing beef to al-loir the mod-el- to conform

as cl-osely as possible vith the real r^¡orld. situation. The breeding

herd- prod-ucecL cal-ves which could. be fed- in alternative ways to produce

animals of various r+eights for slaughter to prod.uce beef and. veal" The

prod.uction of cattle from birth to maturity r+as subsequently d-ivided.

into five weight classifications of trro hund.red pouad interva-s. These
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cfassifications were chosen to coincicle with the N"R"C. clata f or the

feed consumption rates of beef cattte" This data rqas used to clerive

the coefficients for feed consumption r,¡ith cl-ue al_fowance for the

inefficiency in feeding previously determined.. Calves up to two hr¡nd-red

poi:nds Ì{ere assumed to be fully depencì.ent on the cJ.am, t}re next group

obtaining ad.ditional nutrients from forage and. the three remaining

groups d.epending on both forage and grain. Three rations for each of

the basic herd and the latter three veight groups r,rere prepared- on the

basis of co¡rcentral,e-to-rough.age ratios of 30:70, 50:50, and. To;30,

respectively. Á,ccording to the N.R.c. concentrate-to-roughage ratios

fal-l-ing between the range of 30:ZO to 7Oz3O have been shor,¡n to be

satisfactory experimentatry in promoting J_ive-veight gains in groving

and fattening cattt".73 Furthermore all- concent,rales vere assumed- to

be substitutes in terms of units of d.igestible energy and. a simirar

assumption was mad_e for the roughages.

Non-feed. costs for the basic herd were based. upon the results

obtained from an Ontario struay"74 The proced.ure ad.opted r,¡as to rel-ate

the cost per unit of basic herd. to the output in terms of the weight

of calf prod.uced ' The f igure obtained. vas ad.justed. to the 1962-63

season by use of appropriate price ind.ices and this vas further modified-

7'\
'-Committee on Animal Nutrition, Nutrient Requirements of Beef

cattle, Pub. 579. i{ashington; Nationu.r R"""u.r"t-co,*ãiffilg, p" 6"
-À ljata are record-ed- by r. F" Furniss in costs of production in

r'Aricufture. ottar¿a: Economics Branch, cunad.u,@"ir lgt,.rurtr."-
1965, p" 27"
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by subsequent indexes to accoult for the differential- in prod.uction

costs prevaiJ"ing betrreen Eastern and 1{estern Canada. Further adjust-
ment was mad-e to compensate for the r-oss of animals d-ue to death

experienced. during the study.

Non-feed- costs for the production of beef animafs on feeci r+ere

obtained. by reference to an Ar-bertr 
"tudy.75 This stucly showed. an

a.verage dail-y gain for cattr-e on feed in feed.r_ots of J-.8 por:nc1s. The

totaL no'-feed expenses rsere then carcuÌated- on a daiJ-y basis.

:\ppropriat,e adjustment for the differential in costs prevaiJ_ing be_

tween Eastern and- Ifestern canada was made by the method. ind.icated_

above. These costs on a dairy basis were used. to car_cuÌate ilre non-

feed costs for the respective rveight gïoups by using the data provided.

in the N.R"c" bu]letin to obtain the number of d.ays required. on feed.

to move through the particurar veight ranges accord.ing to the concen-

trate-to-roughage ration fed.. The non-feed- costs as cal_culated.

therefore allow for the al-ternal,ive feed_ing systems forLowed..

Hogs

/r \
( l ,l Hat]-ons

The basic hog rations

S"u.1""76 Composite rations

used. vere those prepared by Dr. ¡,1 " E.

with wheat, barley, and. corn emphasis,

7q''D. F. Haythorne and K. Elgaard., Arberta cattre Feeding study(Farm Feed-tots), 1962-63. Ottava, E"orroñGlî.nch, Canada Dept. ofAgriculture, t965, pp. 32-36"
fu--' FacuJ"ty of Agricur-tr¡re and. Home Economics, principfes and-Practices of comme:.'ciar Farming. winnipeg: universFæ ll""i-Toua,

196-5, pp. ñrã¿¡"
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.respectivel-yr lrere plepÐ,recl to account for the main'¿enance of .1,he boar

and 1,he sor,¡ with d"ue regard to the gestation and l-actati-on requirements

of i,he lattcr. Similar composite ratl'-ons which reflectecL 'the various

stages of grovth !¿ere preparerl for tire market hog. Reference rv.as macle

to the N.R.C. sl,and-ar¿"77 to obbain the feed recluirecì. by i;he respective

cl-asses in terns of digestible energy, these recluirements being mod.i-

fied- to accor.mt for the ind"icated- rel-ative inefficiency in feeding.

Feed-s other than cereaÌ grains used. for supplementary purposes were not

consid.ered, as being part of the ration pïopeï but were nonethel_ess

accounted. for by a charge assessed. against the particul-ar ration usec1"

such suppl-ements being varued accord-ing to the prevailing price of soy

bean oif meal-"

(Z) Costs Other Than for Cereal GraÍns

Limited information is avail-abr-e on the cost of prod-ucing hogs.

Reference was made to a tabre shoving estimat,es of the costs of pro-
78ductlon.'- ThÍs table Ì{as used. to estimate both the costs of maintain-

ing the basic herd. those incurred in raising the market hog. The

ind,icated costs nere adjusted by the appropriate ind.ices to the 1962-63

prod-uction year. This ad-justment provided- estimates for Uoth nastern

77
"Committee oïì Ànimal Nutrition, Nutrient Requirements for Swine,

Pub" 648" \{ashington: National Research Council, Lg5g. -
78-1. ¡'. .t'urniss, -gB., cit., p" jT.
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and' l{est'ern canada" The non-feecL costs associated vith the tr+o classes
r+ere further increased by the cost by area of the supprements necessary

to bal-ance the respective rations. The finar cost figure therefore
varied according to both the location of production and. the particular
r:ation adopted.

Poultr.y ancl- Turkevs

( t) Rations

7Aherd"''

Three rations were adoptecr for use in feeding the basic pourtry
The ind.ivid-uar- rations empr-oyed r+heat, r.rheat and. oats. and.

oats respectively, as the principal- feed source. The amount of feed-

required- was determined from N"R"c. d-.tu,80 and ad.justment mad.e for
feeding inefficiency. supptementary feed.s .w.ere accou¡rted for by adjust_
ments to the non-feed costs of prod.uction. rn addition to the rations
prepared for the basic herd r+hich was assumed. to be used entirer-y for
egg production, rations for broilers ancl capons Ìrrere provid.ed. and. the
same ad'justment procedure rsas fol-lorveil as in the case of the basic herd.
A similar method rvas used to estabtish a ration for the basic t*rkey
herd' and' also for broilers and mature turkeys. The provision of rations
for use in alternative methods of meat prod.uction in each case rv.as made

-^' '-t'aculty of Agricul_ture and
Rations for turkeys and cost data
d.erived from this source"

-Home 
Economicsr op. cit., pp. 2TT_3OI"

for both poultry and- turkeys were also

BOcommittee 
on Animar Nutritionr Nulrienl ReguiTements for pourtr.y,Pub.82T"l{ashington:Nationa]-Resear"ñffi,Ig63.
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to enabl-e regional specialization.

(2) Prod,uction Costs Other Than for Cereal Grains

Basic d.ata avail-able for calcuJ-ating non-feed costs for both

pourtry and turkey production are sketchy in nature. Hovever, 1,]hat

contained in the Manitoba publication wa,s used- in the analysis to

d.erive such costs. This data was subjected- to ad-justment based- upon

the d-ifferences in the price ind-exes prevailing for Eastern and- I{esiern

Canad.a. The same proced.ure for evaluating the supplemental- feed.s vas

follo¡+ed, that was used for hogs, namel-y, that the supprements vere

priced. as soy bean oil meal- accord.ing t,o the province vhere used..

Prod,uction costs other than for cereaf grains therefore varied- by areas

and. in the case of the basic poultry herd- according to the particular

ration ad.opted..

Transportation Activities

costs associated. i+ith product movement betr+een regions are

crucial- to any spatial equilibrium stud-y. This aspect rsas therefore

investigated in d-epth" Quotations on competitive rail rates between

specific cities for d.omestic grain, livestock, packing house prod_ucts

including eggs, hay, and. fresh meats applying to the 1962-63 period.

were obtained- from the canadian Nationa] Rail-vu.y".8l Such quotations

BI^.Lhe assistance of J. R. ScanÌan, Regional Freight SaLes lulanager,
at l{innipeg combined. vith that of his courteous and cornpetent staff is
gratefully acknovled-ged." puotations v'ere provid.ed. on the respect,ive
rates and. also information on the competitive rail- mires invorved.
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\rere onfy avail-able, hor+ever, betrreen points r+here a significant volume

of prod-uct moved-. Competitive rail- rates are established, in general ,

subsequent to the d.eve]-opment of traffic and therefore such rates

rsoul-c1 apply to traffic which might d-evelop due to changes in the 1evel

of subsidy in feed grain movement. It was consiclered exped.ient there-

fore to estimate the competitive rates which would prevail if this

movement developed..

Transportation rates tend to increase rrith distance at a d.ecreas-

ing rate refl-ect,ing the recluced relat,ive importance of the handting

cost. A curvilinear function of the fol-lowing form r+as used. to make

estimates of the non-existing competitive rates:

Y=a+bXr+{\

where Y = rate per hr:ld.red. pound-s

Xl = distance in competitive rail miles

Results of Regression A¡ratyses

At the outset rates on the movement of d-omestic grain weïe

obtained." However, such rates r+ere for¡nd. to be of minimal importance

in feed- grain movement since grain moves out of the surplus prairie
region for export und.er the Crows Nest rates. Ðomestic rates therefore

apply onJ-y to movement beyond- terminal_ rocations. rt was found_ that

such movement was largely by r+ater rather than by rail-.

A regressíon analysis provided, the estimating equation:

L = 93"622789 + O.OB7288Xr - 3.j82834 6,
¡o.oztr+9)- (t"ogT+oø)'
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where Y = rate per hirldred_ poulds on domestic grain and X, = distance
in competitive raiÌ mj_f es. rrRr was calculated. to be O.g372g} and. vas

highj-y significant. The und.erlying reasoning as to the f orm of the
esl'imating equation w&s thereby supportecl. since the ra1,es on ctomestíc

grain are primarily of acacl-emic importance this matter rrill- not be

pursued. further"

For fivestocrr the estimating equation rras carcurated to be:

Y = 47,423939 + O.OB322TX., + .345479 ,E(o.ozss7o). (z"zzYla),
trRtr - O"974016 arrd. was significant at the .OOt levet"

A simifar analysis for the movement of fresh meat provided. the
f ollor+ing resul-ts;

Y = t53.Z35BOB + 0"176683X., 5"r2gI2O ã
(o "o3245o)- (o.noøst) '

rrRrf - 0.9799898 and, ¡sas significant at the .OOl_ l_evel-.

For packing house products Íncrud.ing eggs the estimating
equation was calculated. to be:

Y = 22r'678364 . 
å""à32+23i' 

-r 
i""#sz+ïã'

rrRff - O.9TO557 and. nas significant at the .OOl l_evel-.

Finally, the estimating equation for hay follows;
y = 38 .oTjTr4 + o.lO4o6BX., _ o.298674,ll

(o.oo¡soe)' @"tnsez)" r
frRrr - O.99729O and. was significant at the .OO] Ievel.
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Trar-L sp o ri,a.1, i on4 Rates Usecl for Interregiona,i Nfovernen-r, of
Non-Subs id.i z ecl Proclucts

Estimates of competitive rail- rates r{ere macle only for procluct

movemcnts betrsccn points for r+hich no quotations r,¡ere given. Tn making

such estimates the assumption ¡ras macl-e that such rates woulcl be incle-

penclent of d-irection. .A.ctual rates rsere used. .ruhere available ancl f or

celtain proclucts these rates varied- by direction.

The necessary estimates of the l:ates for meat¡ eggs, and. hay

were mad-e directry by use of the ::espective formufae" The rates for

hay vere subsecluently converted- from a pouncl to therm, and- those for

eggs from a pouncl to d-ozen , raLe to coincide r^¡ith tlte types of rneasure-

men1, usecl in ihe analysis. For poultry meat the more economical of

either the rneat or the paching house prod.uct rate was ad-opl,ecl" Such

proced.ure tended to fol-lor'' sl,andard practice. The estimation of rates

for livestoch rras also straightforward. Hor,'ever, tissue shrinkage

accompanies livestoch movement. Such shrinkage r{as assumed_ to be a

function of time rrhich in turn refl-ected. speed. a¡rd. d-isiance. lrn adjust-

ment was therefore mad-e in the rates to compensate for the loss due to

tissue shrinkage as a func'l,ion of time spent in transitr82 such

R)
The impor'r,ance of tissue sluinkage is cliscussed b¡r Ç. C.

Carlson, Transportation Costs a.s a lactor in the Competitive Position of
!i"":]g"k,Slaugh'Ler Pl-ants in the Prairie &".qL"" of Canada. SJshatootrt
university of saskatcher,¡an, 1964, unpubJ-ishecL ilresis, pp. 35 and 168, and.
also by \r. F" I{illiams ancl T. T. Stout, Economics of the Livesiock-Meai
Induslr . Nev York: The MacMillan Co., 1964, pp. 649-6/02.
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shrinliage being vaÌued, at i,he average of the annual prices prevaiì-ing

at ten public markets f or cattr-e a'd. hogs, respectively. There rsas

assumed- to be no d-ifferential- in shrinkage on a percentage basis between

cattle and hogs. The rates used- for the specific products appear in
Table 28"

Transportation Rates for Feed Grain Movements

.A.s was ind.icated previousry the competitive rair rates on

domestic grain are of importance only for movement to British Col-umbia.

Grain derivatives used for feeding purposes normar-ly move by the water

d.own the l-akes from Ft" william to receiving ports. The direct water

rates were therefore considered to apply on such movements. rt is re_

cognized that d.uring the winter period. such rates d"o not apply though

a recent mod-ification in raif rates suggests that such an assumptÍon is
realistic" By inference, ad.equate facifities are avail-able for storage

and it may be recarred. that in effect free storage on feed. grain was

avaiÌabre for a limited period- before the recent rate change.

Effectíve rates r+ere d-erived- for four situations¡

(1) r+here the subsidy at the average J-evel paid. on movement to

the ind'ivj-d-ual provinces d"uring 1962-63 was appì-ied to movement betr+een

the central points invol_ved..

(2) ¡,¡here the published rates prevailed without



TABLE 28

EFFECTIVE COMPETITIVE RAIL R¡.TES BETI{trF,N SPBCIF]C POINTS
FOlì SELECTED F,{RIVI PRO]]UCTS

(dollars per l,housand- r:rii-ts)
180

Between Recl Meats Eggs Pouttry Hogs Cattle Hry
(r¡s.) (¿oz.) (r¡s.) (r¡s.) (r¡s.) (trrerms)

Ilal.ifax and
St. John
Charlottetot,m
lvlontreal
Toronl,o
l{inni.peg
Sask¿ltoo¡r
Calgary
Vancouver

St. John N.B. and.
Charl ottetor¡n
If ontreal
Toronto
1üinnipeg
Saskatoon
Calgary
Vancouver

Charlottetown and.
Montreal
Toronto
i{innipeg
Saskatoon
Calgary
Vancouver

Montreal and
Toronto
\{innipeg
Saskatoon
Calgary
Vancouver

Toronto and
1{in:ripeg
Saskatoon
Calgary
Yancouver

Ì,ri--i-^- ^-rrf rrura}/YË @uu

Saskatoon
Calgary
Yancouver

Saskatoon and
ìfinnipeg
Calgary
Yancouver

Calgary and
Vancouver

==Ili=Egg=======--!9:29=======r;=======Il-= ===L2t?r-=---12:99====rr==
Source; -. Derived from C.N.R. data using the proced-ures d.escribed- in the

TEXÏ.

IT.73
r..r. . o f

14.76
T7 "83
26.60
33.30
38.20
47.95

J_J.. Ol
12.66
r-5.09
25.90
32 "70
37 "60
48.83

14 "25
17 "22
26 "60
33,30
38.20
45.r4

11.00
T7.TO
24 "30
29.30
38.72

17 "70
24"30
29 "30
36 "37

12 "56
22.70
2L "66

20.37 11.65 7 .tl-I
r8.74 12.49 rO "34
t9 "95 13 " 30 13 "5632.40 2r"60 23"37
40 "o5 26 "70 28 "4.r
47 "85 3r..90 32 "O5
56 "90 37 "93 39 "46

19.37 12"9r
2L.83 L4 "55
33 "OO 22 "OO40"80 27 "2048"60 32.40
57 "33 38"22

19 .61 rL "73
20 .06 rr.67
L9 "7I T3.T4
22"44 14 "96
33.00 22.OO
40.80 27.20
48.60 J2"40
6r "26 40.84

L8.74 12.49
20 "04 L3.36
26 "57 17 "7r

B"lr 8.34 6"34
7.47 7.67 5.95

13.27 13.83 rt..26
t6 "56 17 "29 14 .6r
24"47 25.72 25 "OO29.47 3r.Ol 28.96
33 .24 J4.75 33.51
40.64 43"Or 40.r7

7 .59 5.74
ro "72 8.42
14"09 11,65
24.43 22"60
29.78 27 .44
33 "63 31.08
4L "59 37 "74

12.66 13. 19 rO"63
L5 "93 16 "62 13 "9924.39 25.60 22.83
29.43 30.95 27.68
33 .16 34 "9r 3r "3340.48 42.77 37 "99

15.92
20.74
24 "37
30 "99

19.16 11.00 8.59 8.79 6"90
2r"45 L4.30 16"83 17 "58 LT "79
29 "25 19. 50 2L "87 22 .93 22 "62
37 "O5 24 "70 25 .Or 26 "28 26 "2648.47 32.3r 36 "72 38.54 32 "89

2L"45 14"30 16.80 17 "54
29 "25 19" 50 2L.7r 22"69
37 "O5 24"70 24"85 26"04
45"30 30"20 36,56 38"31

10"00 15.00
20.00 30.00

9 .87 LO "25 8.28
14"9r 15 "50 12"27
26.59 27.80 18.00

9 "27 9.65
1. O0 9 "75 9 .O7 7 "16
2 .OO 20.69 2r.6r 14.72

r3. 50 23 "25 13.50 13.47 14"O4 r0"02



181
.83cnange

(¡) where the balance of the sur¡sicry applying beyond. Toronto

r*as al-lowed" This situation coincicles *ith l(errrs suggestion.

(+) r,¡here zero transfer costs prevailed.

Since actuaf rates did- not exist for al-l- feeds, screenings Ì{ere assumecl

-Lo move und-er the oat rate while miLlfeed-s were assumed. to move at the

vheat rate to Montrear- and the rair- ex *ater rate thereafter. The rates
were subsequently expressed in terms of movement in therms of digestible
energy. The caLcuLated rates appear in Tabl_e 29"

Ancil-lar,v Producti on Activities

Several other activities v'ere introd.uced into the matrix primariJ-y

for transfer purposes. These activities incl-ud,ed those associated. rqith

slaughterr egg hatching, consumption activities, and. exports an¿ imports

of specific prod-ucts. Slaughter activities were introduced. to allow

slaughter at each stage of d.ever-opment, the five r+eight groups for
cattre and at two hr¡¡dred- pounds for hogs. No cost ryas assessecl to the

83_,the ra-bes published in Grain Trad-e of Canada for direct rsatershipment from Ft. I{itriam v"r" ãJJa-rãî*ã'ã'""t 
"u"t,;rryJ;;; thatport' Rates to Vancouver reflect those for domestic movement bv railfrom the calgary-Edmonton area f ess the twenty-six 

""rrt"-pãr-rrrr,'¿""¿freight rate prevailing to Ft. \{iltiam. Á. späciar proceclure wasfol-lowed- to d.etermine the rate on movements of Manitoba corn tovancouver' Rate situati-on one refects the minimum net cost of movementr¡nder subsid.y thereby alroving the maximr.rn ffiE-of the-""u"r-ay 
"p",the l-ocation of r-ivestock prod.uctio; -Eo-6ã ascertained..
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slaughtering activity since this cost vas assumed. to be compensalrecì. for by

the val-ue of tire by-prod.ucts. rn the case of the hatching activities
appropri.ate adjustments vere rnade for hatchability ancl- costs .w.ere

assessecl in accord with data obtainecl from the same source as the ration
formul-ations. Consumption activities alloved procì-ucts to be transferrecl
into consumption channel-s within a region. Exports and import activities
provÍded for the foreign trad.e ind.icated. for certain prod.ucts. rmports

w'ere val-ued at a price equivarent to that prevairing on the average in
Canad.a during t]ne 1962-63 period-.

Format of the Matrix

The matrix constructed. appears in abbreviated form for il-lustra-
tion purposes in Appendix vrr. sufficient detair is record.ed to
clarify the terminology used and. enabfe an r¡nderstand.ing of the various
restrictions and- activities. This will seïve as key to transl-ate into
everyday t'erms the optimal- solutions given in tabular form in Chapter

YI"



CI{À?TER VI

Tm ¡.NA.LYSrs (¡.)

lhe effects of the subsidy upon the locaiion of l-ivestock

procluction, though r:ecorded- in tabul-ar form in Appenclix YIII, require

furl,her eluciclation" The voluminous nature of the print-out by the

computer of the solutions tend.s to obscure the pertinent d"ata. Tn

aclclition, a comparison is necessary belween the various alternative.

combinaiions considered if the net effeci,s of the subsid.y are to be

ascertained-. The proced.ure f o1lorrecl , theref ore, will be success iveLy to

examine the alternatives in the sequence of relaxation of the restric-

tions "

Enumeration of the alternative sil,uations considerecl rsil-l- serve

to clarify the subsequent pr:esentation. Right hancl sicle one, RHSOI , is

most restrictive in that acreages devoted to feed production are fixed

on a provincial basis. The same situaíion prevail-s for the numbers of

animals in the basic hercl. Feed consumption of rrheat, oats a¡rd. barley

is fimitecL on'r,he prairies 1,o the resid.ual follor"ing removal of the

vol-ume of the respective grains moving for export. Right hand. sicle

tvo, RI{S02, is similar to right hancl side one except'r,hat the acreage

,r^,-^+^,r +^ +r^^ "lroduction of oats, barley, mixed graín and. tame hay onug v u uvu uu ulrç Pr uuuv vrvrr vr v@ vr t , r¡¡¿^vs

a provincial basis is allowed i;o be distributed among these crops such

that total costs of producing i;he required finaf products are minimized..

Right hand. sid.e three, RHS03, is even l-ess restrictive in that the total
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basic held. vithin Canada can be distribul,ecl betveen the provinces so

that costs are minimized. Right hand. sid.e four, R}ISO4, the reast

restrictive, increases the acreage which may be devoted. to the produc-

tion of feed- for l-ocar use on the prairies by eliminating the export

requirements for oats and barley. Four cost situaiions aïe appliecl to

each of these restriction combinations. The first situation, lcosr,

provides a series of costs associated with the various activities r+hich

reflect those presently experienced r.¡ith the feed freight subsid,y

applied-" The second. situation, 2c0sr, is similar except that the

subsid.y is nor+ removed.. It r+ill be noted. l,inaL a comparison betr,¡een the

results obt,ained using these respective cost situations ¡yill- enable

cletermination of the locational- effects of the subsidy. The third. cost

situation, 3c0sr, applies the subsidy at a level- red,uced_ .by u,tr amount

equivalent to that previously given to movements betrreen Ft. I{il-liam

and Toronto. The final cost situation, 4COST, eliminates all costs of

feed. grain movement from Ft, I{itliam to recipients in provinces to

vhich the subsidy applies. The sixteen combinations of restrictions

and- costs vil-l subsequentty be subjected to scrutiny.

Preliminary À¡ialysis

Three earJ-y runs ind-icated- that certain mod.ifications in the

matrix \{ere required. to prevent r+hat appeared. to be inconsistencies in

the solutions. These initial sofutions showed. high volume movement,s

of cal-ves up to two hr¡ndred pound.s, non-use of roughage other than
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pasture and also a i:.igh cost attachecl to forcing subsicly feecls into the

solution at the level- on r,¡hich pa¡,'rnents were mad_e. Interprovincial-

movement of calves of l-ess than two hundred pounds, in practice, is very

limited.. Consequent,ly, the matrix v'as modified so that inter-province

movements of calves of this rreight range \^,-ere prevented. r+hile at the

same time exports of this cl-ass at the incLicated. l-evel were al-lowecl-.

since pasture is only available for a restricted, periocl of the yeu,r,

consumption of roughage other than pasture musl, come from storecl

supplies" consu¡nption of pasture was, therefore, made depend.ent upon

using other roughage in the ra,-t io of the pasture to non-pasture months.

The high cost of forcing subsid.y feed.s at existing levels into the

soLution vas consid.ered, a reflection of the inefficiency in proclucing

the required prod-ucts. The effect of the subsid_y, in other rrord.s, .w.as

partially dissipated- by production inefficiency" A¡ly positive effect

of the subsid,y r'¡ill- be restricted to that part not used. in overcoming

such inefficiency" The matrix was therefore modified. to aIl-ow the l-eve1

of feed- movements r¡¡rd-er subsidy to be d,etermined. according the minimu.m

overall cost of prod.uction whil-e at the same time retaining the actuat

movement as the maximum limit"

The above matrix modifications served. to orreïcome the gross

inconsistencies inherent in the ma,trix" on the other hand-, as the

analysis proceed.ed aberrations of a minor nature appeared_. Foremost

among these r+as the zero l-evel of beef cattle prod.uction activities in

British CoJ-umbia' This can be accounted. for by the use of coefficients
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based on 'ravel:age'r cond-iì,ions f or a r+hole province. On the other hancl ,

q minnr. r'ì i scr.ê.nn.nôr¡ r-ê.qr'rl ï,s since while suf f icient f eecl is removecl from@ rrrfirvl

the analysis to accoult for mj-lh prod.uction, no ad-clil,ional feed is used

for the associated beef prod"uction nor is any credit given for beef

produced" This self-ca.ncelling feature 'oencl-s to keep error at a mini-

muq. Consecluently, no furi,her mod-if ications u'ere made in the matrix"'

l'{inimum Costs Under Àliernative Condiiions

The minimum cost of satisfying the regional (provincial) clemand-s

for livestoch products r¡nd.er alterna'uive combinations of resources and

restrict,ions are recorded. in Tabl-e 30.

It vill be recalled- tha-t the RHSO1 - ICOST combination portrays

existing conclitions r¡¡rcLer ttre subsidy" The amount of subsicly which

rrould. be paid- r¡ncler this combination is $;13 1749 e372. That actualJ-y

paid r+as $14,9Blr7OB. If the trso sums are compared- an indication of

how closely the mod-el conforms to the real worlcl situation can be

obtainecl" Using 'vhis procedure the mod-el- is approximately 90 per cent

efficient. On the other hand, the solutions reached- by the computer

are optimum f or the cond.itions imposed. From -r,his vierrpoint, a sull-

-*.-+'i o I -^-+i ^n nf t,hp di scren¡.ncr¡ hr.1',r.'oen the tf^¡O SUmS Can beÐv@rlva@r yu¡ vruff v¡

consid,ered to result from the inefficient organization of production

prevailing at the present time. The clifference of {iI ,232,326 from an

economic point of vier,¡ can therefore be considered- to be r+astecl.

Substantial savings vil-l Iccrue to ad"justment vithin 1he feeo-
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Livestoch economy. Thc. steps in acljustmcnt'r+ere firsi, to allocate

available feed. grain acreage in accorci r¿ith minimizing cost; second to

al-l-or+ the lespective basic herds vithin Canada to loca'te betrreen the

proYinces 1,o also minimize cost; ancl third. to remove the export recluire-

ment for prairie feed. grains. The savings rvhich coul-cì be achieved- by

ad,justnient are shoï¡n in Table 3L.

TÀBLE 30

EXPENIITURE RBQUTRED TINTDER ÄLTERNÄTIVE RESOURCE RESTRICTIONS Al\D
ACTIVITY COST COMBINI.TIONTS TO SÀTISFY TI{E REGTONAL TEMAI'IDS FOR

LTVESTOCK PRODUCTS, 1962-63
l¡( d-ollars )

----__-----:1COST 2COST 3COST 4COST

RHSOI r,375, Ì75 , tOO 1,385 ,977 ,3OO r,382 ,657 ,4.0O L,3Tg,690, OOO

RIIS02 1 ,350 ,gg3 ,gOO l_ , 358, 5f 3 , g0O r ,355 ,873 ,3OO L,355 ,064,3OO

RHS03 1 ,33O ,497 ,2OO r ,339, 106,600 r ,336 ,337 ,BOO r ,335, Bg5 , lOO

::::1==:'=:::?2:=?=?:=!2?=j:11=2:!?:=1!3==1111:un3:133==!=:1=1?j!_t:::==

Source: Appendix VIII

This table is particularly enì_ightening. Merety be prod.ucing

those crops having the greatest nutrient to cosi ratio (nnSOZ) a saving

of over twenty-seven million d.oll-ars coul-cl be achieved- without the

subsid-y. 0n the other hand-, the cost red,uction und-er the subsid-y trould-

'L^ ì ^^^ i--^¿pe ress, Jus-L over twenty-four mil-lion clol-1ars, a reflection of the
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r:educed requirement for movements of grain to rrhich the subs:lcly

appÌies. In addition, if basic hercls rrere adjustecl betr,¡een provinces
j-n accord r+ith minimun cost (RI-ISO3), a furiher saving of over nineteen

million dollars i'¡oufcl be attainabl-e r+itÌrout the subsicly, as comparecl to
oveL tw'enty miJ-lion clofl-ars rrnder its application. Savings attachecl to

removal- of the export requirements for feed grain fol-torv-ing i,he previous

ad-justments (RHSO4) are smal-l-. This ind-icates that makirrg uaaitiorru.t

grain available for feeding on the prairies vouÌcL have a minimal- effect
upon total" prod-uction costs. Subsidy l-evel modifications, 3COST ancl

4C0ST, as t*ouJ-d be an'üicipated, provicle recluctions in cost associated.

with the respective ad-justments iniermed-iate betr+een those previously
mentioned..

TJ.BLE 31

INDICATED SAV]NGS IN PRODUCTION COST
ASS0CIATED t,iITH AIJU-STIßNT

( dollars )

: =::====-==:==-:=-=-A.d-justment çost Conclitron
from

RHSOl
to ]-COST 2COST 3COST 4COST

RHS02

RHSO3

RHS04

fi24,IBI,2OO fi27 ,363 15OO fi26,784,IOO #24,625 ,TOO

44,677 ,gOO 46,770,7OO 46,3rg,600 43,7g4,gOO

45 ,324,4O0 47 ,4r7 ,BOO 46 ,966 ,7oo 44.,442,2OO
=====-=-:======:==:==-==::=:====:==:==-::::==::===-------

Source; Tabl-e 30



190

Efficieircy of the Subsi-dy j-n Red.ucing Farr¡ Cos'us

The amount of the subsidy rqhich wou1cl be paicl uncler alternative

resource ancl cost combinations is shorrn in Tabl-e 32. Given existing

l-ocations ancl levcls of resoulrces the subsid-y is effective in reclucing

th.e aggregate cost of procluction aj; the farm fevel by up to nearly

eleven nillion d.ollars. llor*ever, the amount of subsicly which actual ly

would be paid approaches fourteen million d'ollars"

The clifference bel,ween the amor:¡rt of subsid-y vhich',tould be paid-

and. the actual red-uction in cost a'u the farm l-evel represents gross

economic \^¡aste since it resufts from the dislocation of production causecl

by the apptication of the subsidy. One formula for measuring the effi-

cíency of the subsidy in reducing cost is the foLl-or,,ing;83

Efficienc" = X IOO

Using this formula the subsidy is from 4I"6 per cent' 'oo 77.8 per cent

efficient in red"ucing farm production costs, d.epend.ing upon the parti-

cular ïesource-cost combination imposed. This inefficiency is to be

d,eplored, since it results from a misallocal,ion of resources" Viewed

from another angle it is an imped-iment io clesirable ad-justment a¡rd

consequently should. be d-iscontinued, in the interests of economic

effic iency.

R?t'Thi" measure is analogous to that used by Hend.erson. See

J. M. Henderson, The Efficiency of the coal In-Èustry" cambridge;
Harvard Universii;y Press, 1958, p" 81.
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The recluc-l,ion in farm cost associa'i,ecl with-che subsicly varies

greail¡r according to the alternative combination usec1. Given existins

l-ocations and levefs of resources the subsicly applied_ at the present

level is effective iu recì-ucing farm prod-uction costs by over ten mil-l-ion

dolfars. rf the sul¡sidy appliecl only to movements bcyond roron-oo

(¡COST) the savings are substantiatly less clue to i,he red.ucecl. levet of

pa¡rment. 0n the other hand", savings resulting flom the elimination of

feed- grain movement costs beyoncl Ft. Itrilliam (aCOST) vhil-e larger, airout

six mil-lion dollars, are less 'ohan those experiencecÌ r.md-er actual- Ìevels

nf nqr¡man l-. / r nncn \ ,t.p+ ^- --^-,;vr loJ'rsrr v \ awvùr- / " rrr uer provrncial intern¿1 ad.justrnent in f eecl pro-

duction (nnsoz) ttre reduciion in cost as a result of the subsidv is

somerrhat diminished-" This reflects a lorser i,otal leveÌ of payment"

,A.d.justmenl, in the location of the basic herd. (RHSO3) has the effect of

increasing the cost red-uction due to the subsidy but this in turn

merely reflects a higher fevel- of payment, Removar of i;he expori,

requirement for prairie feed. grain has minimal ad"d.itional- effect in

reducing production costs.

The amor:¡rts of subsid.y paid- by province vary greatty and. refl-ect

the feed. movements r'¡hich in turn are a function of the resource-cost

combination applied." The solutions obtained j_ndicate. that prince

Edwarcl rsland. does not participate in 1,he subsidy. On the other hand,

Nova scotia, Quebec, and- British columbia each receive large paymenis.

Ner+ Bn:¡sr,¡ick a¿rd" Ontario benefit mos'r, uncler conditions of Ereatest

restriction. After adjustment, Nev Bmnsvick d.oes notreceive any
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feed- freight assistance r+hile Ontario only receives assistance r¿here all

feed- movement costs beyond. Ft. l{il}iam are paio""

The present l-evel. of subsicly results in the J-argest payments in

agg::egate being macle. Effective removal of att freight costs on feecl

grairìs beyond- F1i. \{i1l-iam r^¡oufd. necessitate paymeni, of a substantial ly

l-ower sum inferring that the subsidy at the present Ìevel- overcornpen-

sates for feed movement costs. Reduction in the subsidy leve]- by arr

amou¡rt equivalent to that presentJ-y applying to movements betrreen Ft.

ì{illiam and- Toronto would- further red-uce the total payment required.

It is interesting to no'1,e that after adjustmen-r, has taken place

(nnSO+) that payments u¡rd.er present l-evels of subsid.v aïe mad-e on move-

ments to Nova scotia, Quebec and British columbia onl_y, r,¡ith more than

haff the total accruing to Quebec" rn racl,, these three proïinces

receive the major share of the payment regardless of the leveL of

subsicly applied-. Distribution of pa¡rment on this basis bears little

relation to accepted- criteria of 'neeclrr" rf the objective of the

subsidy is to aid d"epressed. areas, it is a very inequitabre as we]l_ as

inefficient tool"

The reduction in on-farm costs of prod.uction associated. rsith the

subsid.y vill not necessariry d-irectly benefit the farm proprietors.

The lower costs vil-l- be reflected- in lower prices for the prod.ucts

prod-uced, given pure competition at the farrn ]evel. On the other hand,.

the subsidy encourages the developmeni; of prod.uction in areas ¡rhere

this r¿ould- not otherwise occur. ,A.s a resul-t of this d.eveLopmeni certain
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benefits may a.ccrue to the region as a r+hole and particularly to

supporting industries. consumers r+ill ultima'uely benefit bur, the

extent to which they r+iJ. I clo so r+il} o-epend. upon the degree of competi-

tion betrv-een the provi<ì.ers of marketing services. The maximum benefit

i+ould be the total- red.uction in cost at the farm level but in actual

practice this vill tend 1,o be climinished.. rn other r.¡ord-s, the

efficiency of the subsidy as a cost reducing med-ium vil-l be even lower

at the consumer i;han at the farm revel. rn consequence, a search

shourd- be made for a more effective means of red_ucing these costs.

Production Limiting Factors

Factors r"hich are fully utilizecl in production may be identified_

by their associated marginal costs or in linear programming terminolog¡,

their shadow or implicit prices" Id-entificaiion of such factors pro-

vid-es a guide'uo policies to adopt to increase output shouLd. thrs tre

the desired goal_.

The effect of progressively removing restrictions upon production

factors becomes very eviclent in the analysis. proper allocation of

acreage betrteen feed. crops resul-ts in a substantial- red.uction in the

limitations upon local- feed suppty. The subsecluent d,etermination yhere

basic herd-s are alfocated. in an optimum manner removes the limitations
originating from this source" On the other hand-, effective removal of

upper limits upon feed grain use on the prairies did. littte to mod_ifv

the remaining factors in limited_ supply.
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IJancl Sid.e One

The current situatíon described- by Right Hand Side One shows

that the local prod-uction of r.¡heat is fulÌy utilized" in all but the

prairie provinces r:¡rd-er all cost cond"itions" The same situation pre-

vails for local-ly prod.uced feed. grain in Nova Scol,ia and Ners Brunswick

at all cost l-evels. The suppJ-y of pastule is futly utilized. in Nova

Scotia, New Bmnsr+ick, Quebec, Ontario ancl lvia¡ritoba regard.less of the

cost conditions imposed. by 1,he mod-eI. Deficiencies in corn suppJ-y are

notecl in Ontario and, Manitoba vith foclder corn also being d-eficient in

th.e forrner province. The grain crop af1,ermath is insuf ficient to meet

the demand. in Sashatcher,¡an and" Alberta. Hor^¡'ever. the size of the res-

pective basic herd-s appears as the principal Iimitiug factor in many

provinces. The cattle herd- is limitÍng in Prince Ed.isard- Is1and, New

Brunsvick, Ontario and Saskatchewan at each of the cost l-evel-s" The

hog herd is limiting in Prince Ed.rrard- Island., Ontario, Manitoba,

Saskatchevan and- Alberta at all Level-s of cost with that in Nova Scotia

being limiting at all- except cost condition trro. The poultry herd is

limiting in all" provinces except Afberta and. British Columbia und"er all

cost cond,itions r¿hile the turkey herd is similarly restricting in al-l

except British Co1umbia, as shovn in Table 33"

In the short n:1 , refaxation of ariy of 'r,he resirictions rrhich are

effective rrill lower the'uotal- costs of producing the required products,

provid.ing this expansion of resor¡.rce supply can be achieved- on the

basis of current costs" Opportunities for expanded 'wheat prod-uction,
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givell pl'esent 'oeclrrtologv, are l-imii;ecl in the subsidy provinces. Lilce-

r!'ise, corn prod.ucti on in lvianitoba ancl Ontario is res j,rictecl to those

sectÍoris having fa,vourable soil- and climate conditions. possibilities

exi-st for expansion in the procluction of this crop as a result of the

proglessive development of more hardy ancl higher. yiercling hybricrs.

rncreases ir cattle slaughter capacity in saskatchervan and_ prince

Ed¡+ard Island can only be recommended. if sufficient vol-ume is availabl_e

to obtain economies of scafe. Distribution of the acreage availabl-e

for feed grain and hay prod.uction in accord with minimum over all_ pro-

d-uction cost has consid.erabre merit in as much as this can be

accomplished witÌr ninimal disturbance in intra-province farm management

practices. t'djustment in this respect is subsequently examined und-er

resource restriction l-evel two, RHS02. The effects of basic herd.

ad-justment r+iI] be left to the cLiscussion of right hand side three"

i'11 subsidy fêeds except mil-lfeeds and- screenings rvere full-y utilized_
r'¡nd-er al I price cond-itions" Mill-feeds vere not limiting r:lder any cost

al-ternative whereas screenings became so und-er cost cond-itions three

and, f our.

Þi -ì.+ Hand Side Tr¿o

Local wheat prod-uction remai.ned. ful-ry utilizect *nd_er aÌ1 cost

cond-itions" 0n the other hand., the acreage available for feed. grain
production was limiting only in saskatchewan. A similar situation

existed for corn i,¡hich was now onty partJ-y utilized in either ontario
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or }lanitoba. À change occurred- in pasture rrhich nor^¡ became limiting

und.er cost cond-i1,ions one, three and f our in Prince Ecir+arcl Isl-ancl while

thc previous situation continued. in o1,her areas. The basic cattle hercl

:remûinc(I J-imiting in ?rince Eclwald IslancL ancl bccame li¡ni.ting in Àì.berta

under al-l- cos-u cond.i1,ions. 0n the other hancl , i1, was no longer limiting

in Onl,¿i.rio ancl remained so only u¡rder cost condil,ion one in New

Bru¡rswich. Iul-l- employment of the basic cattle herd in .A.lberta caused,

sJ-aughtering capacity in that province to become limiting" The basic

hog h.erd was l-imiting under all cost conditions in Nova Scotia and-

Nfanitoba, iøhiIe in Prince Ed-rqard. Islancl this rsas irue for cost cond-itions

trro, three, and four and in New Brunsvick onl-y r-rnd.er cond-i-uion two. The

previous situation continued" r+iih respect to the basic poultry and-

turkey herd.s. The size of the respective basic herds became a limiting

factor r,¡here local feed suppl-ies became less criticaL. The ad.justment

in the al-focation of avail-able acïeage to the d.iffereni feeds aiso

resulted. in a decline in the use of feed r¡ld-er subsidv" AvailabÌe

barley, millfeeds and. corrrwere not fulJ-y utilized-" This situation

existed- for oats u¡rd-er cost cond.itions ti'ro, three and f our; for wheat

u¡d-er cond-ition tvo; and. for screenings under cond-ition tvo.

Hand Side Three

Under this restriction combination the respective basic herd.s

within the provinces were aggregated. for Canad-a and. then atloved to be

d-istributed. among the provinces on the basis of overatl minimum pro-
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d-uction cost- This represents rrhat may be classecl a i-ong lrn acljust-
ment in accord- witl1 minimizing overalf procluction costs, the length of

time elapsi'g reflecting the tength of the reprocì.uctive cycre of the

partrcula:: cl-ass of livestoclç. Such an acljustrnent shouÌcl be fosterecl

by thc natio' everr trrough provincial- poricies may be acrverse. The

effect of this improvecl al-l-ocation ind.icates those areas in rrhich
4,,-+l- ^.. ^ -l i,.,-.J-*r ur vrryr öu.J uÞ r,lrent may be des j.rab]_e .

Lo cal ¡.¡heat produc'oion 
'e'as 

r estr j. cl,ing in Nova s co-l,ia, N ew

Blunsr+iclt, Quebec, Ontario and ßritish col-umbia uncler all_ cosl, concli-

tions. Pasture became restricting in Ätberta on a simi_r-ar basis.

Feed- grain acres remained restricting in Saskatcher+an. Bo.üh corn an¿

fodder corn prod-uction vere deficient in Ontario" A deficiency in
cattl-e slaughtering capacity appeared- in prince Ed_ward rsrand under

cost cond-ition two, in Nova scotia und.er cost condition one and" in
Manitoba under alf cost conditions r¿hile slaughtering capacity in
Al-berta and saskatchewan was aLso fully util_ized. Hog slaughterrng

capacity in Alberta and Saskatchervan remained fulJ-y utilized while hog

slaughterì-ng capacity in Nova Scotia was d,eficient r:nder all cost condi-

tions" subsid.y feeds w'ere used- less as a source of nutrients than

before; r+heat a;nd- oats being fully util_ized. only under cost condition

one, screenings r:¡d.er cond.ition one, three and four and. rye under al_l

cost conditions"

Hand Side FourÐi -t +

The erimination of the export requirements for feed, grain from



202

tìre plailies had" the effect of increasing the acreage available for

local fecd. production. This represen¿ued- a late stage in the progress

of desirable acì.justrnent, effective restricl,ions remaining r+ere rela-

tively felr. Locaf r+heat production Ìras J-ímiting in Ner" Brunsvick,

Quebec, Ontario and. British Columbia und-er afL cost conclitions.

i,vailable feed grain acreage rsas limiting only in Prince Eclr^¡ard- Island

und-er cost cond.ition tr,¡o. Pasture ¡"as clef icient in Prince Ed.warcl

Island., Ner+ Brunswick, Quebec, Sashatcher+an and Alberta und-er all- cost

cond-itions" Corn and. f odcLer corn prod-uction remained. cleficient in

Ontario. Cattle sJ-aughtering capacity vas fully utilized in Prince

Eclwarcl Island u¡rd.er cost conditions tvo" three and- four ancl und-er all-

cost cond.itions in Saskatcherran and. Al-berta. I{heat, oats and bar}ey

under subsid.y were used. up to current, ÌeveLs under cost condition one

onJ-y vhereas screenings were so used und-er cond-it,ions one, three and

four, and" rye und-er al-I cost cond.itions.

Eval-uati on

The model does not perfectly reflect the real- world- situation.

Some distortions arise from within the mod-el- itsel-f d-ue to the fimita-

tions imposed. 0n the other hand., failure of the solutions reached. to

coincide vith the observed situation cannot be altogether assessed.

against the limitations of the mod.el-. The solutions reached- are

t'optima1" and there is no reason to believe that the actual situation

r.'ill entirely conform to such an ideaf " In any case, an ad-justment

process is involved,. A time lag is inherent in any adjustment
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process' particularly so in such an activity as the production of
livestoch. Ädjustment may be impeded by the resistance of producers

to change, the profor:nd Ìack of knovledge of üre prevaiting production
and marketing situation, the personar preferences of individuals,
policies imposed by governments, and the l-ack of ad"equate incentives
as wel-l as by biological- factors. The analysis shoufd, therefore not,

be rejected because of the apparent fail-ure to correspond exactly r+ith
the real- vorld situation. rn fact, the sor-utions reached appear

agreeabJ-y consistent with actuaL cond.itions" An inclication of this
consistency may be observed in the ordering of costs of prod_ucing,ohe

d-esired end products by provÍnce as ir-rustratecr 1n the shad,orr price
d.ata subsequently presented- in Table 6l_ on page 273.

Changes in the l-evel of resources restriction uncl-er aÌternative
cost conditions serve to identify the appropriate direction for
prod-uction adjustment over time. Assuming that the prices praced upon

Tesources are equivalent to their opportulity cost and. that changes in
Ìevels of those restricting can be accomplished at present costs,
suppJ-y being infinitely elastic, alJ-eviation of the ímpediments to
achieving minimum cost is justified-. The red.uction in totar cost can

be ascertained by referring to Appendix vrrr. rt is evident that
considerabre adjustment is required in ord.er to achieve minimum costs"
lfith proper all-ocation of the acreage avairabre for rocaf feed. pro_

duction accompanied by the optimum location of the basic herds the

impact of the feed. subsidy upon prod-uction patterns diminishes. The



204

j*'*r: ^^+i ^.^^ ^' 1,his pirenomenon will be considerr'rlrrrL4 ururrÐ ,. 1,his pirenomenon will be considerecl under the

d.iscussion on production activities.



CHAPTER VII

THE A-NALYSTS (e)

AD examination of the Ievel-s of the various activities in the

optimum sorul,ions serves to cl-arify tire l-ocationar effects of the

subs.i.d.y utitlcl' al{,erna,'l,ive ïesource and, cost combi.nations. These corn-

binations havc been clescribecl previously ancl therefore vilf onl-v be

r:efcrred 1,o here. The activi'l,ies may be classified. into f ive groups:

those pertaining to cattle, rrogs, pouJ-try, turkeys, ancl feecr, movements,

respectively" The groups are in orcler of decf ining complexity ancl wil-l-

be considered ind-ivid.ually in the ensuing analysis. On the other hand-,

the interrelationships existing between the groups must be recognized

since changes in the l-evel of one activity affect the ]eveÌs of other

activities.

Cattle

Consid-eration of the cattle activities isilÌ f ollorr¡ a production-

marketing sequence beginning vith the basic herd ancl folJ-owing through

the gestation and. rater feeding process culminating in the sraughter

animal r+ith the associated_ production of meat"

of both the intermed.iate product,s, feed_er and.

final product meat wiÌl be described..

of the

The

Basic Cattl_e Herd

fnterregional movements

finished- animal-s, and- the

Size

size of the existing basic herd. iras found. at an earry stage
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of the anal-ysis to be much larger than was necessary to procluce the

desired. end prod.uct - meat. sraughter of animal-s at l-ess than the

mature stage, l-ro0o pound-s, occurred. only to satisfy the demancl for

veal. The high cost of the calf relative to the val-ue of the animal

fed at subsequent stages had the effect of rend-ering immature slaughter

wreconomic" The effect of this on a cattle production program can

hardry be overestimated. slaughter of cattle at heavier weights

reduces the pressure on forage supplies vith which the cow-ca]f opera-

tion is so closely linked since a smal-ler basic trerd- is required to

prod-uce an equivalent volume of meat. The rti seconomies attached to the

present slaughter pattern are alr too obvious. The opportunity costs

of slaughter at the intermed.iate stages of maturiLy are high. I{hire

sale at lighter veights may have merit in terms of the organization

of individual farms, sl-aughter of these animals shoutd. be d-eferrecl, to

all-ow feed-ing to maturity if efficiency on a national- basis in terms

of prod-uction cost is to be obtained.

It vill be recalled that the restriction ptaced- at the outset

upon the size of the basic cattfe herd represented the existing cor^r-

bul-l to calf numerical rel-ationship on a national basis applie¿ to the

ind.ivid-ua] provinces. Since the optimaf solutions indicated. that the

existing slaughter pattern was at variance with minimum cost, the basic

herd- restriction was neveï effective on a national basis even though when

applied to particuJ-ar provinces it became so. The existing basic herd-

of approximately j 16IT ,000 head. was f ound to be over one mill_ion head
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.ì.ìl Lìxcoss oL'thc numbcr o,ctua,lly rcclui::cd. or j.n ol,lreL: r+ords'was orrly

erghty-tr+o pel: cent util-izecl. The oul,put of beef from the present

basic herd, coufcl be increased by almost one-fifth by merely feecì.ing to

heavi er r,reigirts .

The refaxation of th.e basic hercL restriction r+hich occurred- as

a resul-1, of slaughter at maturity al-Ioired the program to bring about,

in effect, at an early stage a lelative redistribution of basic hercls

betveen provinces. I{hile the basic herd restriction remained effective

in certain provinces yet relativel-y greater procluction of meat from

those provinces i+as possible than was actuatly experienced" In terms

of the program which vas d-esigned- to measure the effects of the subsid-y

such a situation was consid.ered to merely represent the inefficiencies

within present production practices and- therefore coul-d- not be assessed

in any way against the subsidy"

Examination of Table 34 i¿ill al-low the effects of various

restriction-cost, combinations upon the rocation of the basic cattl-e

herd. to be ascertained.. Two general- comments appear pertinent. \{ith

progressive relaxation of the restrictions imposed on the mod.el - a

sequence tending tovard. optimum prod-uction efficiency, basic herd.

numbers increased. sharply in Alberta aud. significantly in Saskatchewan

while minor increases occurred. in Prince Ech¡ard- Is1and and. Quebec. On

a similar basis, a substantial d.ecline in numbers occurrecl i"n Ontario

accompanied. by a mod-erate decline in Manitoba. Lit'ule change occurred-

in Nova Scotia or New Brunsr+ick vhil-e in British Co]umbia the basic
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herd. (for beef) was non-existent. As

partÍa11y accor¡¡rted. for by the use of

production on the average being higher

the latter province ilran el_ser+here.

209

noted- earl-ier this may be

rraverageil rel-ationships, forage

in cost on a nutrient basis in

Changing subsid,y Ìevels had minimal- effect on basic hercl location.
There w8.s B. slight tendency for the herd size to clecline in receiving
provinces wil,h the subsid.y removecl but this situation was by no means

consistent' For other provinces subsid.y leveJ-s hacL no apparent effect.
This situation reffect,s in part the crose tie between the cow_calf

enterprise and forage production.

Location of the basic cattfe herd is therefore pred"icated upon

other factors than the subsicly r-ever-. Mere rearrangement of existing
acreages devoted. to feed production among the respective feeds on the

basis of l-east cost brought about substantial- increases in basic herd-

numbers in Alberta vith comparable clecl-ines in Ontario. Distribution
of herd sizes on the basis of minimizing production cost accentuatecL

fhis effect. The conclusion may therefore be reached that substantial
ad'justment is required in the location of the basic herd. within canad_a

if minimum costs are to be achieved in beef prod.uction. rn adclition,
there is tittle ind-ication that a subsid.y on grain movement such as is
now appJ-ied *il-l be an effective means of encouraging this adjustment.

Cattle Feeding Activities

The levels of cattle feeding activities within a particur_ar
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theprovince are shor..n in Tabl-es 35-39 incÌusive. Table 35 inclicates

number of calves dropped- from the femafes in the basic herd. and_

consequently directl-y reflects the size of the basic hercl. The follow-

ing table shows the ca]ves in the next stage of d.everopment. Differ-

entials in relative numbers on a, provincia] basis as comparecl to the

previous table refl"ect the movement of cal-ves in the 2OO pouncl weight

group for export.

The first major change in numbers fed. r" "o*orted to numbers

dropped. on B. provincial- basis is ind.icated in Tabte 37. SJ-aughter for

veal purposes Ì{as assumed. t,o occur at 4OO pounds and. therefore this

group has been removed-. In add-ition, a substa¡rtial- number have moved

into export. Significant differences in numbers fed occurred. uncler the

respective restriction l-evel-s. Efficient al_l_ocation of feed grain

acreage among the respective feeds resul-ted. in substantially larger

numbers of animals being fed in Prince Ed.r¡ard- fsland, lvlanitoba and

Alberta. 0n the other hand, a decline of approximatel_y fifty-five

per cent occurred in Ontario. Al-location of the basic herd- betrseen

the provinces resulted- in a subsequent J-arge increase in the level of

feed.ing operations in New Brunswick, Ontario and Manitoba accompanied

by decJ-ines in Prince Edward. Island., Quebec, Saskai:chewan and. Àl-berta.

Removal- of the export requirement for feed. grains had- negrigible

effect on this feed.ing operation. \{hile changes in numbers do occur

as a result of applying the subsid-y at d-ifferent l-evels, the d-irection

of change is not consistent and. the changes on a provincial basis are
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rel-atively minor "

Table 38 is a reflection of the previous one except in so far as

expo::t commitments are satisfied. No movement of animals of this class

occurred- between provinces, In fact,, interprovincial movements of

animaÌs occurre<l only at 4OO pound. and l-r000 pouncl veights showing-uhat

it was more economic to move grain rather than l-ive animals except r,'here

necessary to circumvent the capacity limitations of l_ocal packing

plants. No consistent relationship, on a provincial basis is evident

between numbers fed and the level of subsidy imposed. Table 39 r¿hich

refers to the final- veight group fed is an extension of the previous

tabre except for the movement, to export. The comments vith regard to

that table consequently apply.

Rations

The basic cattle herd. r+as fed. ration t¡,pe one r+hich invol-vecl the

use of pasture entirely during the summer and roughage only during the

r¿inter. The al-ternative rations provid.ed for the use of hay and- silage,

respectivelyr supplemented with grain in the vinter months and.pasture

d.uring the summer period-. The comprete roughage ration proved. to be

most economic for use in feeding the basic herd.. 0n the other hand,, the

feed.ing regime ryhich provided for a 50:50 concentrate-roughage ratio

vas ad-opted, for feeding animal-s between 400 and I,OOO porincls in all

provinces. Rations with 70z3O and 30;70 ratios weïe Þroviae¿ as al-ter-

natives but were not used,.
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-l ntc'rl:cgi ona.l lvf ovemen-bs of L j.ve Catl,le

The intclregionat movements of feecler cattle ancl fi¡rishect

anima,l-s, respectively, are shor^m in Tables 40 and 41. rn accorcl wÍth

1,ltc nloclol mod j f ication clescribecl elscwhere no movemonl, of 200 pounrl

calves occu::¡ecl cxcept f or export. These calves origina-becl in Saskatche-

rran uncler rrs.ctual-rr cond.itions as incorporatecl into the moclel but any

relaxation in restrictions resulted in the source of suppty shifting to

Àlberta. Subsidy l-eve1s were vithout effect upon the region of this
export movement. On the other hand., substantial interprovincial move-

ments of 400 pound cal-ves occurred.. Minor movements, though proportion-
ately large, take prace among the Maritime provinces and. Quebec, vith
direction and volume dependent upon the resource-cost combination

imposed. Other movements, hovever, d-eserve more at,tention. under

existing cond-itions, Saskatchewan provides Manitoba with a substantial
volume of 400 pound. feed.ers as r+erl as providing the required exports.

Efficient use of the feed grain acreage results in larger shipments to

Manitoba accompanied- by a d.ecr-ine in movement to export, the bur_k of
r¿hich now arises in Alberta" Effective removal of the basic herd

restriction results in an increase in the vol-ume of the Saskatcherran to
Manitoba movement r^¡ith Alberta providing the entire export requirement.

Saskatchewan also shipped over eighty thousand. head to Ontario rshich

al-so received a somewhat larger number from puebec. Elimination of the

feed grain export requirement caused- a minor shift in that an increase

in movement of about thirty-fi'e thousand. head. occurreil betr+een
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Saslçatcher,¡an and- Ontario ancl- a considerably smal-ler increase occurred-

betr,¡een Quebec and- Ontario. Toial inl,erregional movement r,¡as af f ectecl

bJ. tl:e l-evel- of subsidy wÍth a clepression in movement occurring und-er

i,he nlaximum rest,r'ic-bions, the "ac'1,ual-'r silruatj.on, vith the subsicly

rcmoved-. I{orrever, r,rhilc the change invo}vcs about t}rirty thousancl

head., in tcrms of to1,aI movement a d-ecline of onJ-y approximatety ten

per cent is ind.icated-"

r\tten1,ion shoul-d- also be clrar"rr'r,o the progressive d-ecline in

the effect of the subsidy upotl gross interr.egional- movemenl, as the

resource combinations become less restrictive" For examþLe. inter-

regional movement of 400 poi:nd feeders more than doubles as the

restrictions are rel-axed- 'r,¡hile the d-epression in movement associated

vith the removal of the subsidy almost disappears" This suggests that

after ad-justment has taken place in the focation of cattle production

the effect of the subsidy vill be minimal even ihough such ad.jusiment

i ^ ;ñ-^Â^,1 1^-. 4].o err'Ìrcì ¿lr¡ -in *.ha .in*.ar.im narì n¡laù ¿lr¡!9ugu UJ UIlg ùUUÞf UJ aft Ulf g rrr vua r¡rr !er f vu.

Exports of 600 pouricì" feeders originate in Sa.sliaichevan until the

basic herd. restriction is not effectivc, afler vhich part of the require-

ments are mei by Àlberta" Und-er alf cond.itions, the exports of 800

pound feed-ers are derivecl from Saskatchewan. It should also be noied-

-that the subsid.y level has no effect upon the origin of these export

shipments.

Interregional- movements of finished cattle are rela.tively insig-

nificant. Such movements arise from the shipping province being
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clcficj-ent in slaughtcr cilpacity. Consequently, und-er the most J-imiting

l:esource cond-ition 1,he greatest volume of movement occurs betveen

Saskatche\ran an-d- llanitoba" Uncler the least J-imiting restriction,

movement j-s non-existent. In any event, the maximum slaughter move-

ment never exceed.s forty-tvo thousand. head,"

S ìo"..h*o-3aË_Y.3

The location of slauEhter coincicles in most instances with that

of production d.ue to the lor"er cost of movement of meat relative to

that of the intermed.iate products" Exceptions appear due to slaughter-

ing capacity being a limiting factor in particular provinces r¡¡id-er

certain cond.itions. This is shovn in Tables 42 anù 43"

Large quantities of calves are slaughtered in Quebec and. Alberta

und.er afl cond.itions vhil-e slaughter in Ontario and" Manitoba is highly

d-epend-ent on the resource restrictions imposed" The vol-ume of slaughter

in Quebec vas influenced. to a minor degree by such restrictions ¡^¡hereas

that,in Alberta increased. substantially as greater adjustment occurred-"

Sir."Jthe total number of calves slaughl,ered remainecl constant, in-

creases in these trro provinces r{ere largely offsei by d-eclines in

slaughter in Ontario and. Manitoba. \4:i1e the level of the subsidy had"

an apparent minor effect upon the Ìevel- of slaughter in certain provinces

und-er the most restrictive cond.ition, this effect was not consis-r,ent in

d-irection. \{ith greater ad-justment which folloved. relaxation of the

resource restriciions ihe differential- effects of a change in the
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l evel- of subs idy d-imini she cl .

Slaughter of fin.j-shec1 cattle occurrecl in all provinces" Sub-

sta¡rl,iaI shifts in slaughi;er location occurred. uncler progressive

relaxation of the restrictions" This si'r,ua,tion rcffectecl , in parí,

the location of procluc'uion. The l.evel- of slaught,er <leclined- in Quebec

and. rose substantiaJ.ly in Manitoba. i\ substantiaÌ shift ar+ay from

slaughter in Ontario and to slaughter in ALberta occurred r¡:rcler the

feed acreage adjustment only. Shifts experiencecl by other provÍnces

rsere rel-atively minor" A sfaughl,er d.epressing effect in Nova Scotia

rras observed folloving removal of the subsidy r+hereas the l-evel- of

slauglr.ter increasecl in Ner,¡ Brunswick r-¡¡rcl-er this cond.ition" 0n the

-_L^r ^ +L^ I ^__^r ^¡ -.._L^ir_- ^**:af ed_ tO haVe ¿ ¡ao-l io.ihlo affan{, gntYrfur9, uflv fcvgr ut Þuu)fuy 4lr-L/(jór'(jLr u9 It¿vg al, IrvBr¿3rvIy yrryu

the location of slauEhter.

Interregional Movements of VeaÀ and Beef

Interregional movements of veal and- beef occur due io d-iffer-

ences in the volume of meat obiained- from sfaughter and" to'r,al consump-

tion on a provirlcial basis" The interregional movements of veal

and. beef are recorded. in Tabtes 44 and 45, respectively.

Movements of veal betrreen provinces aïe subs'rantial in terms of

total consumption in a fev cases" The total veal requirement of

British Col-umbia is sa'r,isfied by Alberta rmcler all- conclitions" Follorr-

ing relaxation of the basic herd restriction Afberta aJ-so provid.ed.

practicall-y all the Ontario requirement t an.v deficiency being macle up
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lry llrrn lro,. Vnvn¡¡g11t5 betføeeff Ot,lrer Ðr^orri nc ês ê)-^ônt. .P*nm Vrn j * Cba tOl'¿ v Y rrrv

Ontario und-er the most restrictive conclition v-ere relativelv minor or

non-existent. There is some eviclence that removal of the subsiclv was

associated rsith a depression in interprovinci¿¡l movemeni but the total

ef f ect røas smal,L "

Subsl,antial movements of beef occurred betveen provinces. The

major surplus provinces l¡ere Manitoba and. Älberta. Alberta- provideCr

r-L^ +^+^r -'^^''j-ement of Bril,ish Columbia and follor+ing reclistlibutionu¡¡s uu ucùa I v\Iurr

of thc feed grain acl:cagc pa::t of thai, of Ontario though uncler further

restrici,ion rel-axation this l-atter movement ceasecl . Manitoba provicled.

a major share of the total Quebec requirement, this share tending to

increase as greater adjustment took place in the industry. Substantial

shipments al-so occurred from Manitoba 1,o Ontario. Beef imports were

d.istributed beti'¡een Nova Scotia and- Nev Bmnsvick, ,the former being

the major recipient, accord.ing to the restriction and- cost combination

imposed-. Movements between other provinces \,i ere smalI. In the aggre-

gaíe, the effect of the l-eve1 of the subsid.y upon total movement vas

smalI, notrrithstanding appreciable shifts impor-r,ant to certain

provinces rrhich occurred. accord-ing to the resource and- cost combination

applied". The general d.irection of movement of beef, on the other hand,

coincid"es lrith that exirerienced- in the real- worl-d.

rLogs

Fer+er activities are invoÌved in the production of pork

comparison to beef. Hogs are normally fed. out within the area

IN

^+



2?)

fallor+.Lttg. Conserlucntly, no interreg.lona,J. movements of u¡rfinishecl

ani¡nals occulr. Thercfore, a cliscussion of the activi'uies associatecl

r¡ith satisfaction of the provincial recluirements for pork is limiicci to

a consÍd-eration of the size of -uhe basic hercl, the number of markei

hogs fed, the rations usecì-, the interregional movements of slaughter

hogs, the Ìocation of slaughter, md final_ly, the interregional move-

mani-q nf nnrl¡

Size of the Basic Herd

The size of the basic herd- necessal:y'uo prod-uce the ind-icated

^"+*''+ ^F *^*r-^*' hnec lrrr ¡¡nrrinçg ffaS d.etefminefl in jt.ia.l lw þv rol et;novuu}/uu uf rr¡@rÃv u fruëÞ uJ -LJt uvlttug wil,5 (].g ugl'llt-l_lìg*

the number of hogs less than six months of age to the average litter

síze, assuming two litiers per year. Litter size r,¿as found- to d.iffer

betneen provinces" The total number of hogs uiiJ-izgcl in the basic herd

therefore varies according to the distribution of the herd. vithrn

canada" This becomes evid-ent upon examination of rable 45. A sub-

stantiar portion of the basic herd presently util-ized- rrent u¡used-

regardl-ess of the resource and- cosi combination imposed. Und.er the

most restrictive cond"ition, the levef of subsid-y had- relatively little

effect upon the size of the basic herd- utilized-. A rarger herd- r.¡as

utilized. r+here no subsid-y r,ras given, reflecting increased. prod.uction of

hogs in regions where litters were rel-ativeJ-y smafler in size on the

average" Progressive relaxation of the restriciions rend.ered negl-i-

gible the effect of the ]evel of subsid-y upon the size of the basic

herd.
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NÌot¡'¡ithstanding the mj.nor effect of changing restrictions an¿

subsicly level-s upon the number of hogs utilized. in the basic hercl ,

substantial changes oc cuïïecl in tire location of these animal s. ImprovecL

aLloc¿tiou of avail-able acres for f eed. producti on rc.sul-tecl in a consicler-

ablc dccline in'l,he size of the hercl in Ontario except when no subsid.y

on feecl movement rras given" fn the l"atter situal,ion Ontario appeared.

as a lnore efficient procLucer of hogs 1,han Quebec ¡uhere numbers were

::educcd- - the aggregate nurnber lcepi, in the central provinces rernaining

fairJ-y cotlstant regard.less of the cost cond.i-Lion imposecl . Fewer hogs

were kept in Saskatchertan and- Lfberta r+hereas a larger number .were

l-ocated. in New Bn:¡srsick and. Quebec" Distribution of the basic herd-

ttithin Canad-a on the basis of minimum cost resul-ted. in a further d-ecl-ine

in numbers in Ontario and Alberta vith increases in Manitoba and,

corl-ectively, in the Maritimes. rn the tatter region the revel_ of

subsidy brought about changes bet¡reen the provinces" Manitoba and.

Ontario became the principal- hog proclucing provinces. changes in the

l-evel of subsidy had little effect upon the l-ocation outside of the

Maritimes except for a shift berr.,ween Quebec and þianitoba" Movemen't arrav

from the present subsid-y lever resur-ted in Quebec going out of hog pro-

duction, there being no basic herd. kept in that provj-nce under those

cond-itions. Conversely, greater numbers vere kept in Manitoba" EIimin-

ation of the export requirement for feed grain had- no effect upon the

"location of the basic herd..
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Ila.rliet Hogs

The number of malket hogs fccì. by province d-irectly reflects the

size of the basic hercl and the average number of pigs per liti,er.

Therefore, with adjustment alf ovecl to proceed Ontario ancl Manitoba became

the clornirtant hog feeding provinces, accouriting for approximately tr+o-

third.s of the total number of hogs. The indicated cListribuiion of hogs

among provinces d.iffers from that presentJ-y experienced. This reloca'r,ion

may be partially explained" by the d-ependence of hog prod.uction upon the

grain input" Hogs have a higher feed conversion ratio than cattle vith

the resul-t that d-ifferential-s in rates betveen the rarq material and-

finished. prod-uct assume a Less d-ominant rol-e as d.eterminers of the

l-ocation of production.

Ho cr Rations

In general, a ration in rshich barley was the principal constituent

vas used- for both the basic herd and market hogs. In no instance w-as

the ration having corn as the main ingred-ient used. In the Maritimes

a ration containing a substantial proportion of rsheat vas utilized- as an

alternative for or in addition to the barley ration, depending upon the

subsidy level imposed" fn terms of the total volume of feed consumed.,

however, the shifts between the tr"o rations were of tiitle i¡cnortance"

fnterregional- Þfovements of FinishecL Hogs

Und"er the most restrictive cond-ition a substantial vol-ume of hogs

moved- betrseen provinces" These movements occurred betrreen Prince Edvard
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rsl-a¡ld a,¡rcI ìrlova. sco't :i¿1,, on'l,ario and Quebec, ancl from Alberta f or export

1,o the United States. The level of subsicly affectecl the vol-ume of,

ntovement betwee¡r On1,ario ancl Quebec ¡^¡ith the move¡nent being red-ucecl upon.

renroval of 1,he subsj.cì.y. Proper arlocation of acreage among the respec_

tivc feecls resultcd in an overa,l-I recluction in interregiona.l movement

except r+here no subsid-y r+as paicl lrnder which circurnstance the movement

inc::eased. under the present level- of subsid-y movement virtualÌy

ceased except to export which originated in llanitoba" Removal of the

subsid-y caused a1most three quarters of a mil-l-j-on heacl to move from

Ontario to Quebec. This movement ceased- when the feed- subsidy applred.

beyond Ontario and. upon efimination of all- costs of grain movement.

Movements betr'¡een Prince Edl¡ard fsl-ancL and- Nova Scotia.were equal r¡ncler

all subsid-y conditions except when apptied at the present 1eve1" Optimum

d-istribution of the basic herd. between provinces resultecl in substantial-

movements within the Maritimes r,¡hil-e shipments for export mad.e up the

bal-ance of the movement" The movements within the Maritimes were

greatly af'fected by the l-evel of subsid-y imposed-. vith the subsid_y

appl-ied- at the current levels the movement occurred. between Nova Scotia

and- New Bmnswick. Àfter removal of the subsid.y movement occurred- from

Prince Edvard- Island- to Nev Brunsr^¡ick and Nova Scotia. The tota] vol-ume

of movement increased. aÌso" Application of the feed subsidy beyond.

Toronto caused the total movement to revert to the Ìevel experienced

under the subsidy at current l-evels. Hovever, the movement r^¡as then

restricted to that from Prince Ed.ward. rsl_and. to New Brunsvick.
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nl-intin¿i,tion of 1,he export requirement for feecl grain ha<1 no adclitionat

effecl, uporl morrcnlcnl, cxccpt to slightl-y increase the volume betr¿een

Prince lJclward Tsland and New Brunswich.

rrvð u rouË]r usl

Inclicated- si.aughter capacity for hogs was more than ad-equate in

all provinces except Nova Scotia and. onJ-y became restricting in that

province follorving the optimum al-location of the basic herd betveen

provinces. Thus the impetus for interregionaf movement of slaughter

hogs arose from the freight d,ifferentials existing betveen finished hogs

and pork. The excess hog sJ-aughter capacity becomes evident in Table

49 which shows the level- of slaughter by province und.er the afternative

restriction and cost combinations imr:osed."

Local hog sJ-aughter reflects l-ocal prod.uction plus the invard"

movements of finished anirnafs. Since the latter are not a factor excent

between Ontario and Quebec and" within the Maritimes, the vol-ume of

slaughter approximates that of prod-uction on a provincial basis" Thus

after adjustment, Manitoba and Ontario account for two-third.s of the

total slaughter, the volume in both provinces increasing when the

subsid-y vas removed.. Elimination of the subsid.y resulted in Quebec going

out of hog slaughter with this volume being taken up by Manitoba. In

add-ition, the volume of slaughter in Nev Bn¡¡sr+ick d-ecreased. sIightly.

The situation prevailing before ad-justment vas much d.ifferent. Und-er

the most restrictive cond-ition Älberta and Ontario l¡ere d-ominant in hoE

slaughter rqhile substantial- numbers were slaughtered- in Quebec, Manitoba,
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Sashatcher"an ancl Ner+ Bru¡rsr+ich.

242

lVh.en the feeci acreage lra.s reaflotecl

sl-a"ughter d.ecl-ined- in ¡\lber"ca and Sashaicher.ran, changecL litil-e in the

ì{ari-¡ines and }ianitoba bui, increased in Quebec and- British Coturnbia.

Optirnum distribu't ion of the basic herd. brousht aboui a substantial-

oecline in i;he level of slaughter in Quebec and-,\lberta, offsei; by an

increase in that focatecl in Manitoba, British Columbia, Nova Scotia and-

Nev Brw.sr¿ick. A slight decfine in the l"evel- of sl-aughter al-so occurred

in Ontario. The rate of subsid"y d-icl not affect the level of slauo.hter

in provinces west of }fanitoba"

In comparison to

rras more affected. by the

hancl excont fol. Ilanitoba

effect upon the l-ocation

ft can ì;herefore be said

+È.+ ^J" n¡*-!l ^ h^ô. --^'1"^+-i ^- .'i +1. i- --^...;-^ ^^vrr@v uf u@vvrç, IIUB !IU(]-TIçi/J-OIl. \f-L UII-Lf.i. I)-t'OVl-IlCelj

degrce of rcstriction imposecl" 0n the other

and- puebec the l-evel of subsicly had 1itite

nf hno c'i¡rrnlrfôr- ôf+-^- -À;,,-+'-^.^+ +^^l- .^l^^^rroqörr vur @r uva @uJ UÞ UrlrgltU t UUt! p-l_¿Ug.

1;hat the subsid.y at current l-evel_s @}Jyfagu rrt

a long run si-r,uation favours the latter province at -r,he expense of the

former. This situation rvas not true, hor,¡ever, wìren the subsid.y r+as

appliecl at other levels"

-[nte::L:cgion¿iI Movemcnt of Pork

Tlre interr:egionaf movcment of pork under the various resource

cost conbinai,ions is shor,¡n in Table 50. 1{here ihe greatest degree of

restriction \ras imposed. upon resources usecl, 0ntario shippecl porh to

each of the Mari'çime provinces rrhil-e Manitoba, Sashat;cher+an and- Àlbelia

shipped porh -r,o Quebec, Llberta aJ-so shipping to British Columbia.

Tf^-]- -i-.^^-t. -t i-^ ìT^.-^ c^^J-jr ua^ r'r-LJUr uò ,iuvecl '¿o Nova Scotia. Movetnen'us from provinces oiher -r,han
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Ontarj-o were unaffected by ttre level- of subsicly imposecl. In the case

of the lal,ter, upon rernoval of the subsicly movement to Nova scotia

increased. 0n the other hancÌ, etirnination of feed. grain movement costs

to subsidy provinces resul-tecl in a reduction in the c¿uantity shippecl to

Neru Bnrrsrsick. Distribution of feed acreage among the respectj-ve cïops

substantially recluced. interregional movement in aggregate" The vol-ume

^+ -^-.ì- ^L i --- ^ ¡ur uvrr\ òurllpr-rr from 0ntario to Nerr Brunswick ¡uas reduced" Und.er the

present level of subsioy, the movement to other lufaritime pïovinces was

eliminated, supplies being shipped- to these provinces by Manitoba vith

a subsequent clecline in the quantity shipped- from ilrat province to

Quebec" Saskatchersan no Ìonger shipped outsid.e the province" Removal

of the subsid,y red-uced the tevel- of Ontario shipments to New B¡¡nswick.

yet restored movement to Prince Edrsard. Isl-and" and Nova Scotj-a. Ma¡ritoba

shippecl only to Quebec vhite A.l-berta shipped onJ-y to British Col-umbia.

Ànnl-i n¡*-i ^- ^-Ê +L^ ^--L^i r-- ^¿rr!1-)r-r-carron oT 'l,r¡s ¡uv¡ruJ a r/ u ther IeveLs resulted- in increased- move-

ment from Ontario to New Bru.nswick bui had. no appreciable effect else-

where. Real-focation of the basic herd. resutted- in practically a]t the

movement originating in Manitoba r"ith Prince Ed-ward. fsl-and. and. Quebec

being the receiving provinces" At the present levef of subsidy ship-

ments to Quebec were lower than those r+hich prevailed at ihe al-ternative

l-evels. Removal of the subsid-y resul-ted in a smal_l- movement from

Ontario to Nev Brunswick" Imports moved to Prince Ed.ward. Isl-and- an¿

Nova Scotia. Elimination of the feed. grain export requirement ha¿ no

effect on movement except to red-uce that from Ontario to New Brunspich
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wheìl tto subsidy iras paicl. In general , 'Lhe l-evel of subsicly servecì. to

influence movements more rrithin the area to rrhich it applied- rather

than to b::ing about major changes in movement betveen l{es1,ern and_

Eastern Canad.a, the notable exception being that betr¿een Manitoba ancL

Quebec.

Poul-try

The p'oduction of eggs and. poultry meat invol_ved-, in terms of

the model, fer,rer activities than the prod.uction of beef " Eggs are a

quasi-intermed.iate product since they are procluced. d.i::ectly for human

consumption as wel-1 as for hatching purposes. Three feed.ing regimes

r+ere mad-e available to feed the basic herd. vhile only one rras provid.ed.

for broilers and. for capons, respectively. ¿\ d"iscussion of the effects

of the subsidy upon poultry prod-uction can therefore be restricted- to

the size of the basic herd- util írud94, the output of pouttry meat, the

interregional movement of eggs and the interregionar movement of

.^^.,'ì+--- -^^¿yuurulJ lrY4ue

Size of the Basic I{erd

The number of bird.s that rrere

by province \{as taken as the average

kept for egg prod-uction purposes

number of layers kept for the

RA-'The tern ,rbasic herd." is used. here
normaÌl"y be considered. the basic t'fIockil.
maintain uniformity of d.escription.

to describe ishat
The former term

would.
is used- to



)47

1962-63 period. plus a", appropriate number of roosters to maintain

f ertility for the necessary produciion of ha-rching eggs. outpu-r, of

eggs peI hen varied by province refl-ecting va:rying level-s of efficiency

.in 
utilizing the basic herd.. rn al-] cases, the total size of .bhe b¿r.sic

herd- rsas in excess of requirements in aggregate, Table 5r. \{here

naximum rest¡iction l\ra.s placed- upon resources the level- of subsicly hacl

no effect on the size of 1,he herd utilized. in the respective provinces.

Al"location of feed. grain acïeage on an economic basis hacl no effect
upon the numbers utiÌizecl except, in Nova scoiia, Àlberta and British
columbia, regardJ-ess of the r-ever- of subsicry imposed. rn alr- ca,ses,

the changes \{ere small. Nova Scotia utilized- a ferq adoitional- bird.s

at all levels of subsid.y" rn AÌber'r,a, apprica-tion of ilre subsidy at
the actual leve1 caused. a decl-ine in the size of the herd u.r,il-ized while
the reverse.was true in the case of British Columbia. I,/hen i;he subsicì.y

ri'as applied at the actual l-evel paicÌ, ress that applying to movement

from Ft. l{illiam to Toronto, a larger number rrere utilized. in Älberta
than before with a l-esser number utilized in British Cofumbia. ElÍmina-
tion of all costs of feed grain movement resulted. in the utitization of

the largest number of basic herd unit,s in British Columbia rr,ith the

smallest number being usecl in Al-berta u¡rder al-I subsidy levels. On the

other hand., vhere no subsid-y r+as given, the same size of basic herd- vas

used' after allocation of the feed acreage as applieo. before. All-ocation

of the basic herd- on the basis of minimum cost brough-r, about substantial

shifts in its location. Substantial- increases in the size of ì;he basic
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herd. utilize d. occunred in Nei+ Bru¡rswick and Quebec. Substantial clec] j-nes

occurred in Prince lldr¡ard Island,, Ontario, Manitoba, ancl Saskatchewan.

lllser+here onl-y minor changes prevaile<l . It is worthy of note that¿he

d.ecline in 0ntario \ùas offset by an increase of similar size in Quebec.

The Ìeve1 of subsicly had minimal if any effecl, on the size of hercl except

in Alberta and British Col-umbia. El-imination of the cost of feed grain

movement increased the level of utilization in the l-atter þrovince

vhile decreasing it in the former. Elimination of the export require-

ment for feed" grain had no ad-d.itionaÌ effecl, on the size of hercl

utilized..

rn summary, the ]evel- of subsid-y applied had. r-i-r,tle effect upon

the size of basic herd. utilized. On'ohe other hand." the rel-axation of

restrictions to alÌorø ad.justnent of the herd size betrreen provinces

brought about substantial- shifts in Iocation. This situation refl-ected.

the footloose character of the pouttry industry. Faiture of the indi-

cated desirable adjustment to occur stems in part from the unprogressive

prod-ucers in certain areas as il]ustrated by the present d.ifferential in

average size of operations between Ontario and. Quebec.

Output of Poultry Meat

capons w'ere not used as a source of pourtry meat in any province.

rn all- cases, broilers lr'ere a rover cost source of meat. However, the

output of broilers varied greatJ-y betveen provinces, Tabre 52.

Und-er the most res-r,rictive cond-ition, negJ-igible if any d-ifference

occurred. in the level- of output of the respective provinces when the
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subsidy rvas applied at either: of the ti-iree levels greater than zero.

On the other hancì, rvith the subsidy removed, substantial changes

occur-recì in the ieveL of output of Quebec, Ontario and Alberta. Quebec

ceased to be a producer and the output from Alberta declined, these Losses

of production being ofiset by a corresponCing increase in Ontario, the

share of Canadian output of the latter province increasing from about

one-half to alirost two-thirds. Neiv Brunswick and British Columbia did

not produce any broilers under this restriction level.

Allocaiion of feed grain acreage to achieve rninirnum costs e¡

production had no efl-ect on the level of output of Prince Edward

Islandr' Nova Scotia, Manitoba and Saskaicl-rewan while Quebec ceased to

produce, this situation prevaiiing at aIl leveLs of subsidy. The out-

put of OnLario iucreased l¡ut was noE affecteC by the level of subsidy.

î-ha -^.'^ i ní ^a ^rrf-ñ!r ts ra¡,ri -n.ì r^ ñ^^h ^^ñô,,ñ^f .' i -¡-.^*+- -rtrc Lc[¡¿rrrrrllÉ (JuLPuL requrreu L(J ilreeL c(-)lìsulltPLaon ÍequLrenlgnts \tas

divided between Alberta and British Columbia with the Level of subsidv

greatly affecting the relative division. In this situation the foot-

loose character of the broiler industry became apparent.

Location of the basic herd to rninimize production costs had a

profound effect on Lhe levels of output by the respective provinees.

Quebec became a major producer while New Brunswick producecl under i\,;o

levels of subsidy" The contribution by Ontario \das substantially re-

duced while British Columbia produceci at aLl levels of subsidy. The

level of subsidy appLied greatly affected the volume of output. of the

respeclive provinces" The dependence of ihe Maritime provinces upon
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the subsicly for tnainl,enance of the broiler inclustry became obvious r¿ith

its el-imination being assc¡ciatecl vith a substantial clectine in-totaÌ

output from that rcg:ion. The level, of subsicly had. no effect upon the

oul,pt'tl, of Quebec, Þla^uitoba aucl Saska'1,chei+an. Removal of gre subsicìy

brought fo::th inc::eases in Ontario and Alberta. IJlimination of fcecl

movemetrt costs had. the effect of reclucing by almost one-hal-f the outpu.r,

front tire latter pr:ovince, rvith a mole than offsetting increase occurring

in British Colunbi¿¡,. Removal of the export requirement for feecl grain

brought forl,h no further change in the l-evel of output of any province

regard.ì-ess of the level of subsid.y imposed-.

The output of broiÌers on the whor-e, as vould. be expected, was

highly d.ependent upon the cost of feed suppl_ies" This became particu_

]ar]-y evid.ent under optimum aflocation of the basic herd. though it
could- aÌso be observed und.er the other l-evel-s of restriction imposed.

Interregional Movements of Eggs

There is a tend-ency in the central provinces to d.iscriminate

against western eggs. This is exhibited in existing price cl-ifferentials

which are not' in accord lsith actual movement costs. The d-iscrimination

is exprained- on the basis of quarity d.eterioration d-uring transì-t, a

cond-ition vhich has yet to be formarr-y substantiated. comparison of

egg quality betveen eggs from Eastern and \{estern Canad.a at the consumer

l-evel indicates that if anything the quality of l-ocal- eggs in the former

area is lo¡¿er than in the ratteï on a grad.e basis. The differentiat
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must tilerefore be part ially accountecl for on the basj.s of market im-

perfections based primariJ"y on l-acli of Ìinowleclge. The movement of eggs

betrreen regions \Ías assessed. a very high rate, neverthele ss , ancl this

is reflected- in the area price d.ifferentials established to" ugg" ulder
.Rqthe conditions of greatest restriction."' After rel-axation of the

restrictions upon resources these differentials d.ropped- to level-s com-

parable with the actual- costs of movement.

Und-er the most restrictive conclition, Quebec and. Nery Brunsr+ick

r+ere the provinces d.eficit in eggs, Table 53" Eggs vere supplíed. to

the latter province by Prince Ed-i+arcl Island, Nova Scotia and. Ontario

as r+erl as by imports. Quebec, vith a major cleficit, received eggs

from Ontario, Manitoba, saskatchewan and- Alberta, notvithstanding the

high movement charge assessed.. \Trere no subsid-y rras applied_, total_

movement vas d.epressed. sJ-ightly with an increase in the movement from

Alberta to Quebec being offset by a greater decrease in the movement

from Ontario. Payment of the subsid.y at the various levels had. no

effect upon the vol-ume of movement between the provinces.

Relaxation of the restrictions to allorr ar-tocation of feed-

grain acreage between the variou,s crops removed- the d.if ferential- in

aggregate movement between cond.itions of no subsid-y and subsicLy.

Horrever, there lr'ere changes in movement between provinces. Movement

85^-See Table 61 where thetrshad.ov pricesttare given for the
various products u¡rd.er arternative resource and cost cond-itions,
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from Ontario w'as red-uced r+ith an increased movement to Nev Brunswick

being more than offset by the recluction in movernent, to Quebec, The

movement from Alberta to Quebec increased.. Furl,her relaxation of the

restrictions eliminated. al-1 movement betrreen provinces, r+hi1à impott"

then moved to Prince Ed.i¡ard Islancl .

Interregional lYovements of poult:¿ Meat

The fevel of subsidy significantry affected_ the movement of

pouJ-try meat betveen provinces accord-ing to the l-evel- of restriction

appJ-ied, Table 54. ontario ancl Alberta rrere the principal shippeïs,

accompanied on an intermittent basis by Nova scotia., rn the most

restrictive case, Ontario sleipped. to Nev Bru¡lswick and. Quebec r+hile

À.lberta shipped to Quebec and- British columbia" Ner,¡ Bn:nswick also

received- part of its supply from imports. In contrast to the situations

rvhere the subsid.y r"as applied d.uring which no differences in movement

exÍsted, el-imination of the subsid-y red.uced movement from Alberla ¡o

Quebec but greatly enhanced- that from Ontario to the 1atter province

índicating that in the absence of the subsidy that it is relatively more

advantageous for Ontario to use \{estern grain for the prod-uction of

poultry meat rather than for other products.

Allocation of feed- grain acreage to achieve rninimum prod.uction

costs had the effect of increasing the volume of movement from Ontario

to Quebec, while eliminating that from Atberta to the tatter province"

The movement from Alberta to British Columbia r.las affected- by the l-eve1
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of subsidy, the same vofume being movecl as before if no subsrdy vas

paid iøhereas the vol-ume of movement was altered" otherwise. rrnports

became distributed among the Maritime provinces and British col-umbia

accorcling to the level of subsid.y imposecì, The samc patt,ern of mo¡¡ement

in general prevaiì-ed, vith a few very minor mod.ifications, when the
export requirement for feed_ grain was ryaivecl.

The movement of poultry meat in aggregate vas consid.erably greater
' where no subsid'y r'i-as given on feed movement than r^¡here such was imposed"

Total movement decl-ined- as the restrictions on resources were rel-axecl.

rnitially, movement in comparison to national consumption assumed- sub-

stantial proportions but subsequentr-y became ress impressive.

Turlçeys

The procluction of turkeys in comparison to the other forms of
livestock previously consid.ered. is relativel-y smalI. On the other hancl ,

wÍthin certain provinces a significant contribution is mad.e to total- farm
output" This industry is no'¡'¡ in the process of specialization and expan-
sion" Turkeys i¿ere therefore incrud-ed. in the analysis.

Size of Basic Herd

The Ìeve1 of subsid-y paid on feed grain movement r¡as found- to have

no effect upon basic herd numbers within the respective provinces either
r¡nder the most restrictive cond.itions or where the feed grain. acreage

vas all-otab]-e, Table 55. The same situation did. not prevair r+hen the
basic herd. r,s'as relocated. on the basis of minimum finaÌ prod.uct costs.
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Under this condition, basic hercl size rvas increasecl by about one-half

in Quebec and- by over four times in 0ntario to that r,'hich previously

exist,ed-. These increases l¡ere appïoximately off set by declines in the

ruestern provinces particularJ-y in Manitoba, Saskatchewan ancl British

col-umbia. rn other worcls, the central- provinces have an economic

advantage in the prod"uction of turkeys in comparison to other regions.

Minor but nonethel-ess important shifts occurred within the Maritimes.

In the l-atter region, J-ocation on a provincial basis r¿as affected. by

the level of subsid-y imposed but not in a consistent d.irection. More

turkeys were hept in Ontario when no subsidy was given than otherwise,

vhile el-imination of feed movement costs shifted a substantial portion

of Àlbertars bird.s into British col-umbia" Removal of the export

requirement for feed. grain had. no ad.d,itionaf effect upon the location

of the basic herd.

Output of Turkeys

Trn¡o alternatives were provided in the model for satisfaction of

the turkey meat requirement. Turke¡r could. be obtained- either by

raising bird.s to maturity or by finishing them as broil-ers. Broil-ers

r+ere not used- as a source of meat in any of the solutions obtained.

This reflects the importance of expenditures for poults in re1ation to

those incurred for other aspects of prod.uction.

Since the output of mature turkeys per basic herd. unit rsas not

assumed. to be rel-ated. to location, the output of mature birds d.irectly
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refl-ects the l-ocation

cliscussion pertaining

mature birds.

It wilÌ be recaf l_ed. that

support of the subsid_y vas that

26r

the basic herd., Table 56. fn consequence, the

the herd is also appticabJ-e to the output of

one of the major argLìments used. in

the demand for prairie feed grain in

of

to

Interregional Movement of Turkey

Total movement of turkey und-er the tr+o most restrictive resource

combinations \{'as not affected- by the l_evel_ of subsidy paid, Table 52.

There were, hovever, minor shifts in the source of suppty of the deficit
provinces r+hen the available feed. acreage was distributed" Nova Scotia,
Manitoba, saskatchewan, Âl-berta and British columbia were surplus pro_

d'ucing provinces" Quebec, Ontario and New Brunsr+ick being in a d-eficit
position received- most of their add.itional requirements from Saskatchewan,

Manítoba and À1berta, and imports, respectively. Relocation of the basic

herd brought about a substantial decline in total- movement" In ad.dition,

the l-evel of subsÍd-y then became a matter of some import. The principal-

movement took place betr,¡een Alberta and- British Columbia with this move-

ment being eJ-imÍnated rshen al-1 costs of feed movement \.rere removed.

Deficits in Prince Ed-ward Island. a¡rd. Nrova Scotia vere made up by ship-
ments from Nova Scotia and. Ontario and. also by imports. \¡hile movemen-b

shifts among the Maritime provinces \,Jere small they vere important from

the standpoint of the l-ocal- industrv.

Movement of Feed. Grain into the Subsidv Provinces
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the provinces requiring outside supplies is increased. cr.ue

the subsidy" The movements of the respective feed grains

Table 58 are therefore of consid_erable interest.

^/ 
r¿o)

-^.*^'^ + ^¡y@Jtt\YLL V VL

shown in

under Right lland- sid.e One, a situation representing l-evel_s of

resources actual-J-y in use in 1962-63, al"1 availabl-e feetL sources except

screeningsllere futJ-y utilized regardless of the l-evel of subsidy paid..

The movement of screertings ri¡as reducecl bu'i, not eliminatecl rshen the

subsidy vas renoved.. Âl-l-ocation of feed. grain acreage to minimize f ína¡

product product,ion costs brought about a substantial- d.ecline in total_

movement. This decl-ine vas of the nature of about one-third- r+here the

subsid-y was paid and- one-half rshere it r.'as not avail-ab]e. Barlev move-

ments were most severely affected, being el-iminated_ entirel_y when a

subsidy was not avail-able. \{heat and oat movements rvere reducecl when

no subsid.y was paid- whereas screenings movements were el-iminated.. For

these three feed.s, the level- of the subsid.y vhere paid had. l_ittre if

any effect on movement. Imports of American corn ryere reduced. vith the

greatest reduction occurring vhen the subsid.y vas appJ-ied. at the actual

leveÌs prevail-ing in 1962-63"

Redistribution of the respective basic hercls among the provinces

brought about substantial changes in the level of feed. movement. The

level of subsid-y then became a matter of greater importance. Ifhere the

subsid-y vas applied. at actual l-evels, aJ-1 outsid.e feed sources except

American corn were fully util-ized-. lrrhere the subsidy rras avail-ab]e in

effect only on movements beyond- Ontario, barley movement vas eliminated.
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¿tc I

vith 1,hat of oats ancl vheat substantial-ly red-uced,. American corn r,¡as

little af f ectecl . \{here 1,he subsidy vas applied. at a level- suff ici ent

to compl-etely offset feed movement costs, a further reductic¡n in oat

movcments occurrcd bul, this \{as more than offset, bv an increase in that

of r+heat, i+hiJ-e barley r+ent unutilizecL. No change was inclicuted. in

Àmerican cortl . \{here the export requirement for fee<ì. grain l.¡as waivecl

there was no further effect upon feed. grain movement.

Examination of the data in Table 58 therefore reveals that the

level of subsid.y is not of any great importance in determining feecl

movemenl,s until adjustments are mad.e in the use of other resources"

After such are made, the l-evet of subsidy is a major de'berminer of

volume. The level of subsid"y actually paid appears as one r,¡hich maxi-

mizes movement and- therefore the demand" for prairie feed-. This is not

surprising und-er cond.itions of grea-üest resource restriction since

present allocation of resources is based on this level- of pa¡rment.

After ad.justment in resource use the large vorume of feed movement,

associated rrith the subsid-y applied. at this Ievet requires further

explanation. This particufar fevel- of subsid.y is apparently especially

favorabfe to movements of barley into Quebec in concert vith the other

prod.uction costs experienced_.

Receipts of Feeds !¿ Province

The recej-pts of the ind-ivid-uat

TabIe 59. This d.istribution provid-es

feed.s by province are recorded. in

an ind.ication of the location of
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qL¡cstiorì as to r,¡hcther or not consumers viÌ.1. bencfi-b from par..ymcnl, given

existing imperfections in marhel,ing beyond- the farm l-evel. The price

d-ifferential-s therefore only ind-icate the maxj-mum benefits possible

rather than tÌrose vhich r+oulcl be attained."



CI-IAPT]IR VTII

IIVALU¡.TI0N :\Nll CONCLUS IONS

The prinary objectives of the st'ucly were to d-etermine the effects

of the feed freight subsidy upon the total costs of procì.uction, the

location of production and. the movement of the respective products

between the provinces" Three alternative techniques were consiclerecl as

means to reach th.ese objectives; evaluatíon in terms of comparison with

a theoretical mod.eJ-, determination of elasticiti"" of clemand- and supply

by provinces, and" the use of a spatial equilibrium mod-el to determine

empirically the effect of the subsid-y upon specified- activities, The

d-ecision was mad.e to follors the spatial equilibrium approach since this

held- forth the prospect of leading to ihe most fruitful analysis.

A reviev of the applicable theory 1ed. to the development of

certain hypotheses pertaining to the effect of the subsid-y upon the

fruictioning of the feed - livestock economy. The hypotheses may be

stated as f oÌ1or+s:

L. By subsidizing the transportation of feed grain betveen

certain areas, the volume of movement of this ral¡ material has increaseil

vhereas that of more processed products has d-eclined."

2" A new spatial equilibrium in livestock production, not in

accord. vith comparative ad-vantage, has d.eveloped..

3. The total- cost' incurred. in satisfying the given consumer

d.emand for anímal products has increased-.
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Before embarking on the anaì-ysis three basic assumptions vere

mad-e:

t. llconomic r,¡elfare can be maximized" by

prod,uct at ninimum cost.

2. Prod-ucers a::e rational_ in that they

net re1,urns.

obtaining the clesired,

seek to maximize their

3" consurners do not clifferentiate between prod-ucts from

different regions.

Linear programming Ì{as the technique actoptecl in ord-er 1,o reach

a sol-ution" This provided- empirical results and furthermore atlowed.

exanination of 1,he effects of the subsicly vithin a more comprehensive

partial equilibrium framervork than l¡ould be possible by other means,

given the time and- other resource restrictions imposecì. upon the study.

Shortcomings of the Technique Ädotted+

The assumption is mad.e in linear programming of constant returns

to scale. This involves the use of fixed coefficients. \{hile mod-ifi-

cations of procedure are available to al-Ìow incorporation of changes in

size of production unit into the model, these require knor^¡Iedge of hov

the coefficients and- costs change vith size" At the present time, the

paucity of information preclud-es such incorporation. This is unfortu-

nate since observation indicates that economies of size d-o exist with

the resul-t that rshere such are ignored- a rack of rea]ism is built in.

The mod-er was d-esigned. to incorporate the greatest possible
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degree ol'realism in1,o ,uhe anal¡'sis r¿itnin the external limii;ations

placeci upon the study" Four alternative leve1s of resource resì:rictions

l{elre provicìed, as rrelf as four different levels of aciivity cosis rrhich

reflectecl changes in-rhe level of feed" subsidy" Alternative production

'uechniques, r+hich allo¡,red substitution of f eed.ing regiiì1es, lrere pro-

vid.ed- for the respective animals usecl in the prod"uction of the clesired-

prod-ucts. In-Leraciion be'crrecn regions in ihe plocluction of -chc various

inter-med-iate ancL final prociucts r/as consequenity incorporated in-t,o the

mod-el. This allo¡sed the effeci of the subsicÌy io be analyzed. r:lder

more real-istic condil,ions than those pervacling previous s'r,uc1ies.

Specification of the prod-uction coefficients anct the resource

levels presented- d"iff iculties. Not only was the amor¡¡rt of d.ata avail-

able on a provincial basis limited- but'ohe accuracy of some of this da-r,a

+^ ^"^-+-i ^- rr^'.^.'^- j'1.a ¡¡nna'1"-o 4cl-lOigeCl waS tO use SUCh\tdù ulrvll uu uruvù vrurrc rrurYsvvr t vllç yr uvEuure a\

d.ata as vas avail-abLe and- to compare or supplement this rqith the results

publ isheci f rom conl,rof lecl experiments. Provinces rtere usecl as regions

.1nr t-,lrn nl].t.llôsi{1S ^f l-l-^ ^+"À'. -.'-^^ J^+.. ^**ì..ì-^ 'l-^ -^-.^ f i*. 1+Cd Af'CaS-r Ul- UrtV J UUUJ ÞrllUu u@uo ¿I/l/rJr¡lö vv rr¡vrE r!¡rrrv'

were not avai Iab Le. Intla-provi¡cial clif f erences velre consecltteìrtJ-y rtot

coltsj.dcrccl anci irr onc parl,iculal insiance impartecl a signific¿nt d"egrcc

of inconsisl,ency into the anaÌysis. On 1,hc other hancL, the clata linri-

tations r^¡ould. apply rcgarclless of the icchniclue adopi;ed so theref ore

the lincar programming approacb. cannot bc' r'ejeci:ed- on 1,his account"

The complexil,y of the moclel-, involving as it ci-id- 4-89 ::estrictions

anð, I73O activii;ies, 'l,axed. ti-re operationaL capacity of the IBM 7040
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computel: that was avail-abre. As a result, total computation time was

in excess of fifty hours since certain options of the linear programming

system could- not be used. l{hile computer ecluipment limitations can be

ovel:come, those arising from available time ancl funds nevertheless

remain. The degree of realism incorporated. into a linear programming

spatial equilibrium anal-ysis therefore becomes a function of the time

and fund,s avail-able"

Data limitations and- the partiar equiribrium nature of the

analysis preclud.e the solutions reached from being entirely accurate.

The output provided- by the computer therefore contains built in error.

rn interpreting the resul-ts this factor must be recognized_. on the

other hand-, the anal-ysis has consid-erable merit. rt considers the

effect of the subsid.y in an environment further along toward general

equilibrium than any analysis u¡rd-ertaken to date. The ans\{ers obtained.

vhile not entirely accurate d-o indicate the retative effects of the

subsidy upon prod-uction costs by province and- upon movement of the

products consid.ered-. The objeciives of the stud.y.were consequentty

consiclered to have been attained..

Summary of

The

hypotheses

transported.

stock were

Results

results obtained from the analysis served to affirm

mad-e at the outset of the stud_y. The volume of feed.

betr.¡een regions increased. rrhen the subsid_y appJ_ied-.

certainly not being prod_uced in accord. with natural_

the

çra.-t n

!I Y g-
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compal'a-Live acivantagc \¡heì1 'uhe subsidy rras applie(1". In adcli-uion, since

part of the subsicìy rras used to overcome inefficiencies which r+ere

associatecl r+ith its application, the iotal cosl, to the consumer of

satisfying the clemands for animal prod.ucts l,¡as increased.. The public at Large,

in effect, paid for these inefficiencies l,hrough the meclium of taxes.

\ttrile the hypotheses r+ere upheld by the results of the analysis,

cognizance shoulcl be macle of certain feaiures of -the feecl-fivestock

economy rvhich became apparent" Substantial savings r^¡ould. accrue if

l-ivestock prod,ucl,ioil \,¡as carriecl on in the lespective provinces at the

optimum Ìevels" The optirnun solutions obtained indicated- that nob only

r*as iþe acreage d"evoied 1,o feed grain improper'ly d"istributecl among i,he

respective feeds bu',, the distribution of the numbers of the respective

cl-asses of animal-s \{as not in accord. ¡rith'ohe achievement of minimum

nnc-i'c ^+ ñ-^¡,,^+ion of .,,he d.esired producirs. The export of feed. grain}irvuuvwJ.

¡,,-i.^^ +r-^ ..^^- llnder rewj er¡- 1q¿. La L^ r r -'¡+r ê o.F-írac*. rinnn nrçductionuurrlrð urlL- JE@a urauçI rsvrvrv, L)wa-w), ¡r4u ¿auulv sflvvu ulu¡r l/a

costs. Ad-justment r,¡ithin the livesl,ock ind-ustry røouJ-d- result in a

substantial decline in costs and. this ir'ould- be reflected" at'r,he consumer

l-evel-. The savings at'oached- to such adjus'ument r,¡ould be much greater

+L^'^ +L^ ^L^*^^^u'@rr v¡ry urr@'Ëro in cosi r,¡hich are associated rtiih manipulation of

subsid-y Levels.

The analysis ind.icaied that the l-evel of subsidy became an

increasingJ-y importani facíor in *uhe d-e-uermination of location as 'i,he

grain equivalent in terms of the final pr:oduct increased." Thus the

f ^^-r.i ^* ^¡ **^1,,^+j ^- ^rô -^.,'t+--- ^*l L^-- ît^^J- ^-t l-,, th€¡vu@ v¿vlr u1 !a uuuv ur ulr uL auuuf uJ_J dllu rIUg ò wd,Þ ¡rrul. lJ aJ.I cu ucu \r)
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leveÌ of subsidy than tha't, of beef cal,t,re. The l-atter was forage ancl

particulally pas1,r-r::e orienl,ecl. This suggests th¿ut the opposition to

the subsidy in \{estern Canad-a should come from 1,he procì.ucers of hogs

ancl poult::y ral,her than from 'fhe prod-ucers of cai;tle.

Àd-justnent in Ìivestock production would. tend to recluce in most

c8.ses th.e amou¡rt of subsid.y that would. be paid.. However, the existing

level- of subsicly tend.s to result in maximum pa¡,'rnent rqhich is partially

a reflection of the orientation of prod"uction rn¡hich has d.eveloped. r¡nd-er

the subsid.y.

Nova Scotia, Quebec, and_ British Col_umbia r+ere the provinces

which receivecl most of the monetary benefits associated. vith the

subsid.y. Other provinces received. comparatively little or no benefits

d.epend.ing upon the resource-cost combination imposed. In other vords,

the subsidy allorved production to be carried on in these provinces at

artificially enhanced levels. The receipts of grain producers in the

provinces to which the subsid-y d.id. not apply were increased_ in that

imports of American corn were red-uced- as a resul-t of the subsidv.

Effectiveness of the subsidy in Accompl-ishing the Desired Ends

The faiture of the Government, to specify the current purpose for

payì-ng the subsidy renders any objective eval-uation as to its effective-

ness d-ifficult. rf the objective is to red-uce the cost of the respective

end prod,ucts to the consumer, the subsid-y is an inefficient means since

part of the payrnent is required- to be used. to overcome the inefficiency

which stems from its use. If the purpose is to subsid-ize prodrucers, its
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appl-icatj.on to resl,rictecl. areas is at variance with achievement of

economic justice. In any case, the prevalence of pune competil,ion at

the falm level preclucles any significant benefits from the subsidy

being reta,inecl by 1,he prod.ucer recip:Lents. If lihe pulrpose is to

transfer federal funcls into d.epressecl areas, the subsidy is not

eff icient since 1,he payments mad-e are not basecl on acceptecl criteria of

need. The subsid.y therefore is neither an efficient or effective means

of reaching any of these objectives. Unless the purpose of the subsicì.y

is to accompJ-ish ends r¿hich ai:e presentl-y obscured., there is no

economic justification for its continuance.

The Ad.iustment Probl-em

The analysis ind.icated" that ad.justment r¡ithin the feecl-l-ivestock

economy r,¡ould reduce prod.uction costs of the d,esired end- prod-ucts more

than any manipulation of the l-evel of feed" freight subsid-y. The failure

to adjust may be due to several factors. Farmers may not be interested.

in maximizing their net returns. rn ad.d"ition, there may be a lack of

knovledge by farmers of the prod.uction techniques necessary to achieve

minimum costs. Another factor is that adjustment is imped.ed as a result

of the subsid-y.

The effect of these factors must be overcome to obtain the

d-esired adjustment. If farmers are not interested. in maximizing their

net returns, the remecly is to increase competition between them. They

should be mad,e arrare of the penalty attached- to their actions and this

suggests that research be und-ertaken to posit the amount of income that
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r,¡oulci be ob'oained f rom the f oregone aIternative sources. Lack of

linoirJ-edge niay bc overcome by a more aggressive extension program

supported. by d.ai;a from current research. The analysis inclicated ihat

¡dirsr,mnnt rua.s bpilro imnorìr.d hr¡ *,ha crhs'i¿lr¡ qinno if, fos*,r'rpcl ¡rocluction

in u¡recononic areas" This l"end-s add.itional support in favour of -r,he

elinination of the subsidy"

Alternatives to *.ha Srr'Ìrc'ì.ir¡

The first alternative-Lo the subsidv is its removal as a Govern-

,-^^+ -^r i ^.- einco -f,ho nraqon-i, --^r,,-+ì r-+?rn l.eflccts condi-tionsrllvrlU !vaI!J. UIIIUY VrlV yIgùVIIU L/aVUqU Uf,Val PoUUç

prevailing under the subsiùy no doub'r, the subsecluent ad-justnent woulcl

ho n:infrrl lrhê -^i- ^^,.r i 1-^ ^r ì ^--i^¿^r ì^-- -L: subsiiturr,ion of dilectuu y@rrfl ur. arlç jJ@arf uuuf u wg @f tYv f4 uvq uJ uif E

payments on an interirn basis r,¡hose lunpose \roul-d be to bring about the

d-esired- cÌranges" ACd-itional- fund.s should. be clevoi;ed to research to

f inci alternal,ives 1,o the r:¡r.e conomic livestoch piocluction encouraged. by

the subsidy. Use of the approximately tr+enty milÌion clol-l-ars annuiully

paid currently on the subsid.y, for research, for improvecl- extension

facil-ities ancl for interim payments to overcome -uhe pain of acljustment

woulcl be very ad-vantageous to the country as a whole since greater

economic efficiencv would resuft"

q,ìñ^^c+-i nn c -Ê^- Fut,,r,her ResearchvuÃAvv vrvrru

This stud.y merely serves to adapt the linear programming ì,ech-

nique as a means to determine objectively the effect of the subsid-y on

the location of Liyestoclt production. It cannot be consid.ered. as an
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aiI inclusive study and therefore has definite limitations in explaining

the cui:rent situatiolr existing in the feeci-livestock economy" Linear

programrning ai)pears as a usefui tool to assist in such an analysis bui

one of the probLems associated rvith its use is the inadequacy of exist-

ing da.ia. Before fui:tl-rer studies are uncìertaken an attempt should chere-

fore be macie to enhance both tl-re quaLity and the quantity of data so that

r,reate,r^ r-ef i nenrc-{- ': ^ -^^^i1^1^ '.rr ihe coeif icients used" This wilL allowrL!!rrurr¡U(lL Ið lJUÞùIUIç tll Lllç UUç!!!gIg1

a more comprehensive stucìy to be undert¿iken wherein provinces are sub-

ii,,j ;^-r -...Ê^ -..^,.r..^ts-.-- rdditional alternative methods ofu!v!\¡gu !l¡LU u!uuuLL!vIl dLgdù, c

production are macle available, ancÌ economies of scaLe are incorporated

into tÌre model" Specification of the resoective demand curves by area

---'1r ---..r- ^ibLe tlfe USe Of One Of the fegenflr¡ dar¡olnnod Ii\fr I I renoer lfossrD Ie rile use or one oI rne recel. --near

pr:ogranrnring aligorithms whereby tire objective function and restraints

vector are modified by an iterative technique to allow tÌre equilibration

of demanci and supply.

Other relaied sEudies should aiso be undertaken. The effect of

external economies upon costs as production becomes more concentraied

should be ascertained" In addition an assessnent of the real costs of

movement of the various products is advisable since the question arises

as to wirether existing competitive rates do in fact reflect such cosLs"

ln the interes ts of the nation , che ef f ect of the su'os icìy upon ihe gross

national product should be deterrnined. füese suggestions do noE constitute

an aLI inclusive list and are merelv presenteci to indicate some of the

ramifications of the subsidy that deserve study.
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Iì]]GTILATIONS RI]S?ECTING ASSISTANCE ON ITESTERN
¡E]ID GIìAINS SIIIPP]JD TNTO EASTEIù\ OANADA

ÁND BRIT]STI COLUMBIA

(Effective April 20, 1967)

L. These Regulations may be cited- as the Feed Grain Àssistance
Regulations.

2. In these Regulations,
(") 'rlivestochrtmeans horses, cattle, sheep, goats, sr+ine,

foxes, mink, rabbits and poultry;

(b) "No. I Feed Screeningsrr and. "sample Feed. Grainrr have
the same meaning as in the Canada Grain Regulations;

(") trPrairie Region't means the provinces of Manitoba,
Saskatche¡van and- Alberta and. tlr.at part of British
Columbia knor,¡n as the Peace River District:

(¿) 'r\{estern Canada'r means alt that part of Canacla that is
not in Eastern Canad-a: and-

(") "wholesal-eïrr means a person or firm who, in seJ-ling a
product el-igible for transportation assist,ance,
red-uces the price of the product by the amor:¡t of
assistance that may be paid. lrnder these Regulations
prior to obtaining the assist,ance.

3" (i) The Board- may pay assistance in the appropriate amount
set out in the Sched-ule in respect of transportation expenses incurred
on

(") wheat, oats, barley and. rye grown in I{estern Canad,a
and- shipped. to a dest,ination in Eastern Canada;

(b) No" I Feed. Screenings and- Sample Feed Grain prod.uced.
in \{estern Canada and. shipped to a d.estination in
Eastern Ca¡rad.a;

(") ryheat bran, r,¡heat shorts and vheat middlings prod.uced.
in Western Ca¡iad.a and. shipped to a d-estination in
Eastern Canad.a or produced. in Eastern Canad.a from
vheat grown in I{estern Canada;



)qR

(d) \,/lìc&t, oabs, barJ-ey, rye ancl corn grovn in thc
l?rairie Region and shipped 1,o a clcistination in
llritish Col-umbia:

(") No. I Feecl Screenings and. Sample Feed. Grain procluce¿.
in the Prairie Region and. shipped to a d.esl,ination in
tsriti sh C olumbia ; ancl

(f ) v-ìre¿t bran, wheat shorts a¡rd ¡rhea,t midcllings producecl
in the l?raj-rie Region ancl shippecl to a clestination in
Bril,ish Columbia or producecl in British Cotumbia from
wheat grown in the Prairj.e Region.

(2) The Iloarcl may pa,y assistance in respec1, o:g storage
expcìllscs on vheal,, oats and. barÌey gro\^m in l{estern Canacla ancl sborecl
in uastern Carrada where the grain is initiall-y storecl in a vessel_
approved. by 1,he Board as a prace of storage necessary to supplement
Licensed elevator storage, in the amount of 2l cents per bushel_ for
the total period- that the grain is stored. in Eastern canada.

4. (i) The Board. shall not pay assistance in respect of
transportation

(a) vhere the grain, screenings or grain prod.uct is
transported. by truck from l{estern Canada into Eastern
Canad.a, from Vestern Canada into British Columbia or
from any pJ-ace of shipment in British Columbia to a
destination in that province; or

(U) where the grain, screenings or grain prod.uct is
transported by tructrr from a place of shipment in
Eastern Canad.a to a destination in Eastern Canad.a
that has a higher rate of assistance than that of the
place of shipment r¡¡rless the owner of the truck is
the wholesafer of the shipment or

(i) is licensed as a common carrier,
(ii) has furnished- the Board vith an r¡¡rd.ertaking in

accord"ance rsith section 5, and
(iii) has complied" with that undertaking.

(Z) The Board- shall not pay assistance in respect of
transportation where

(") it is satisfied that the prod.uce shipped vas not for
feed. for livestock in Eastern Canad.a or British
Columbia: or
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(b) it,is not satisfied that the sal,e price to the buyers
of the product has been reduced by the amount of the
assistance that may be paid under these ReguJ-ations.

5. The und-ertaking of a trucker shall be in a form satisfactorv
to the Board. and. shalf inc]ucle an r¡nd-ertaking by the trucker to

(") provid.e the Board r*¡ith all tariffs set out by his firm
on grain, screenirlgs and- grain pr.oducts;

(b) issue birls of lading on ar-I shipments erigible for
assistance und-er these Regul-ations setting out the
actuaÌ destination or clestinations of atI of the
shipments;

(") charge a rate on the movement of grain, screenings and-
grain products in accorclance r+ith the current tariff
he has provided. to the Board; and

(d) in any case ryhere his truck license permits the
transport betr,reen any tr+o points of a product for more
than one shipper, mahe avaitable to all shippers and,
consignees at those points the l-owest rate he charges
betl+een those points for grain, screenings or grain
products shipped in the same quantity per ind.ividual
shipment.

6" In determining the amount of assistance payable on a shipment
mad-e by railr+ay car to a d_estination

(") the rail point nearest the actual- d.estination is d.eemed-
to be the destination; and

(b) that raif point is d-eemed to be situate in the co'ntry
or locality in r+hich it is shovn as being situate in

(l) the Gazeteer of Canada, in the case of a
destination in the Province of Ontario, Nev.
Brunswick or Nova Scotia; or

(ii) the Canad.ian Guid-e, published by the Inter-
national RaiJ-r+ay Publishing Company Limited, in
the case of a destination in the province of
Quebec.
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TI{E CANADIAN I1IHEAT BOARÐ INSTRUCTIONS
TO THE TRA-DE SHIPPERS AND EXPORTERS

NO. B

Crop Year 1966-67

¿.LL SHIPPERS AND EXPORTERS (Incì.ud.ing MitJ_s
vho are also Shippers) Eastern Division:

Gentlemen:

Sales of I{heat ex Lakehead. for Feedin Purpo s e s

These Instructions cancel- and, replace Instructions to the Trade,
Shippers and- Exporters No. B, issued. September J-O, 1965, for the Crop
Year 1965-66"

TO

Effective immediately, the Board. wi1l, on application,
consideration to the sal-e of wheat in store Fort 1{irliam/pori
shippers on a provisional- price basis for re-sar-e for feeding
The Board. reserves the right to consider each apprication on i
to accept or reject any apptication and to limit the vorume of
transactions with any shipper.

give
Arthur to
purposes.
ts merit,
such

1.

Sales of wheat for feeding purposes on a provisiona]- price basis
i+ilJ- only be made to shippers who have entered. into a provisional sales
agreement ryith the Board.

The basis on r'¡hich the safe of r,rheat for feeding puïposes und.erthis arrangement will be mad.e is as follows:

The provisional- price per bushe] for No. 4 Manitoba Northern and.
No. 5 l{heat ¡,riÌl be The canadian lfheat Board.rs initial payment
price to prod-ucers for such grades basis in store ¡'ort iriitiam/
Port Arthur. All sal-es of No. 4 Manitoba Northern on this basis
are for feeding purposes only. The provisional price for
feeding grad.es of rrheat other than No. 4 Manitoba Northern and_
No. 5 wheat r¿ilt be based. on the Boardrs selling spread- for the
grade concerned. in relation to its serling price for No. 5 1{heat
at the time,
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Instructions to the Tracle, Shippers and Exporters No. 8

0ctober ll-, 1966 "

2. In the case of sampJ-e lots of wheat which incl-ud.e tr+o or more
grades, an average provisional price will- be computed. at the
lloa,rdrs seÌIing spreads for the grades concernecl in rel-ation to
No. 5 \{hea'b al, the time .

3" À-ì-l Sal-es from stoclçs of wheat carried on a provisional- price
basis nlust be reportecl to the Boarcl prior to the first market
close thereafter. The reports must show the details of stocks
(Lake Vessel- and Pori,) to be applied, the purchaserrs name, d.ate
of sal e , bushel s and gracle .

Stoclcs of r"heat carriecl oì1 a provisional price l¡asi-s may not be
shipped from ficensed Eastern Terminafs in which they are storecl
until a sale has been macLe and. reportecl to the Board. All r¡nsold
stocks carried. on a provisional- basis by the shipper on Á.priÌ
15th, 1967 must be purchased by the shipper from the Board at the
price prevaiJ-ing at the close of the market on that date.

In respect to sal-es booked. in any one c1ay, the confirmation r+iIl-
be submitted- to the'l{ir¡nipeg offices of the agents on the fol-Ìow-
ing morning, at which time settl-ement must be mad.e rsith the Board.
for the difference betr.reen the provisional price for No. 4
Manitoba Northern or No. 5 l{heat, r+hichever is appl-icable, and-
the Board.ts selling price for these gracles at the time of final
booking.

Provisional sal-es of wheat for feed.ing purposes may be made by
shippers to their customers, providing they have first entered.
into a provisional- sal-es agreement vith the Board-.

4" The quantity originally ]oaded at Lakehead and. invoiced- provision-
aÌly to the shipper ¡r'ifl be the quantity against rvhich final
sal-es will be applied. All shortages must be booked. vith the
Board basis the sel-ling price in effect for either No. 4 Manitoba
Northern or No" 5 I{heat, vhichever is applicable, on the d.ate of
unl- oacl "

5" AII storage, interest, i-nsurance and forwarding charges, etc.,
from in store Lakehead. position are to be for the shipperts
account from agreed. date of del-ivery of the grain at the Lakehead"
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lnstructions to the Trade, Shippers and. Expor-bers No

0ctober

6.

T.

B"

o

lfheat f or f eccl:'.ng purposes purchasecÌ from the Bo¡¡.rcl on aprovisio'al- price ba,s:'-s must be kepi; furly insurerl by theshipper untj.l- such time as fina.l. boolcing âncl se LL1 emen-t is macler¡ith the Boar:cl , w-itì-r loss pa.yabl.e firstiy to the Iloarcl as itsin'berest may a.ppea.r.

unless other:wise agreed- witir the Boarr]., wrreat, for: feecling
purposes purchased on a provisionaÌ price ba,sis may only besliipped for unl-oad ancl storage i' a Ìicensecl Eastern Terminar.

rf the Boar:d is sat,isfied. ilrat the shipper has mad_e a sale andhas not reportecl it for booking rvith thã Board prior to theperiod described above, then the Board may criscåntinue its
agreemenl, with the particuJ-ar shipper concerned.

A statement of all- unsor-d stocks carried on a, pïovisional pricebasis must be submitted to the Board at each month-end., 
"uitirrgout the position, grade and. quantity. This statement must becertified by a responsible officiat of the Company or by the

Companyts auditors.

The provisions contained. in this circular apply onty to stocksof r+heat for feed-ing puïposes purchased from the Board. u¡rd.er itsprovisional sal_es agreement.

Yours very tru1y,

TIü CANADIAN I'/IIEAT BOARD

Approved for the Board by

1{" C. McNamara
Chief Commissioner,

10.

Reference:
F. T. Rowan

uc-üo Der II , Lg66 
"
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T}TE C,{NADIAN \IHN¡.T BO¡,RD INSTRUCTIONS
TO TIü TRADE SHIPPERS AND EXPORTBRS

N0. 9

Crop Year 1966-67

T0 ALL SHIPPERS AND EXPORTERS (inctuding Milts who
are also Shippers) Eastern Division:

Gentlemen:

Re: Sales of Oats or Barley ex Lakehead

These instructions cancel and. replace fnstructions to the Trad-e,
Shippers and. Exporters No" 9, Crop year I)65-66, dated September loth,
1965 "

Effective immediately the Board rsill- on application give
consid-eration to the sale of oats or barley in s-t,ore Fort l{ill íamfport
Arthur to shippers on a provisional price basis for sal-e in Eas-bern
Canad-a. The Board reserves the right to consider each apptication on
its merit, to accept or reject any application a¡rct to limit the volume
of such transactions with any shipper.

sales of oats or barley on a provisional price basis will only
be mad.e to shippers r+ho have entered. into a provisional saÌes agreemen-t
r+ith the Board".

The basis on which the sal-e of oats or barJ-ey und-er this
arrangement will be made is as folloi+s:

The provisional price per bushel for No. I Feed oats and No. I
Feed- Barl-ey wil]- be the canacLian \{heat Board's initial payment
price to producers for No. t Feed. oats or No. l Feed. Barrey in
store Fort \{irliam/Porí Ärthur. The provisional price for
grades of oats other than No. 1 Feed- oats wil-l be based" on the
Board"rs selling spread for the grad.e concerned- in relation to
its selling price for No. l- Feed- Oats at that time the provi-
sional price for grades; of barley other than No. r Feed- Barrey
viIl be based on the Boardts sel-ring spread. f or the gracle con-
cerned- in relation to its sell-ing price for No. r Feed. Barley
al L}ra,t time"

1.
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2"

fnstructions to Shippe::s and Exporters Nto. 9 (continued)

In the case of sample lots of oats or barley r^¡hich incfucle tiro
or more grades, an average provisional price rsill be computecl
at the Board"rs seJ-ling spread.s for the gracles concernecl in
relation to No. I Feed Oats or No. I Feed Barlev at that time.

AII bookings røith the Board at the provisionaf price will be on
a flat basis

Stochs of oats and. barley carried on a provisionaÌ price basis
may not be shipped, from licensed. eastern terminals in r+hich they
are stored until a sale has been made and- reported. to the Board"
AII unsold stocks carried. on s, provisional basis by the shipper
on April 15, 1967 , must be purchased by the shipper from the
Board at the prices prevailing at the cl-ose of the market on
that date,

.4.11- sal-es from stocks of oats or barley carried on a provisional
price basis must be reported to the Boarcl immed-iately" The
reports must show the d.etails of stocks (la¡e Vessel and Port)
to be applied, the purchaserrs name, date and time of sale,
bushels and- gracle.

(In respect to sales booked in any one day, the confirmations
will be submitt,ed- to the \{innipeg offices of the Ägents on the
following morning, at which time settlement must be made with
the Board" for the difference in price between the Board-rs pro-
visional price for No. 1 Feed Oats or No. I Feed- Barley at the
time of provisional purchase ancl the Boardt s sell-ing price for
No. I Feed Oats or No. l Feed. Barl-ey at the 1,ime of final
booking. )

Provisional- sales of oats and- barl-ey may be mad-e by shippers to
their customers provid-ing they have first, entered. into a
provisional sal-es agreement with the Board.

The quantity originali"y loaded at La"kehead and. invoiced. pro-
visionally to the shipper ruill be the quantity against vhich
fj-na1 sales will be appliecl. All shortages must be booked r+ith
the Board- basis the selling price in effect for No. I Feed- Oats
or No. I Feed Barl-ev on the d-ate of unload.

All storage, interest, insurance and forwarding charges, et"c.,
from in store Lakehead- position are to be for the shipperst
account from agreed date of d-el-ivery of the grain at the
Lakehead"

3.

4.

6"

7"
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Instruci,j.ons to Shi-ppers ancì. llxporters No. 9 (continued)

B" Oats or barley purchased from the Boarcl on a provisional price
l¡asis musi, be kept fully insurecl by the shipper untiÌ such
time as final booking and settlement is marle with the Boarcl ,
with loss payable firstly to the Boarcl as its interest may
appear.

9. Unless ol,herwise agreed with the Board. oats or barley purchased.
on & provisional price basis may only be shippecL for unload- and-
storage in a licensed- e¡¡.stern terminal-.

10. If the Board is satisfied that the shipper has made a sal-e and-

has not reported it for boohing with the Board prior to the
period- clescribed above, then the Boarcl may discontinue its
agreement with the particular shipper concerned-.

II. A stal,ement of all unsold stocks of oats or barley carried on a
provisional- price basis must be submitted to the Board at each
month-end, setting out the position, grade and quantity. This
statement must be certified- by a responsible officia] of the
Company or by the Companyrs aud-itor:s.

L2" The provisions contained. in this circular apply only to stocks
of oats or barley purchased, from the Board- under its provisional-
sal,es agreement"

Yours very truly,

TI{E CANAIIAN \IHEAT BOARD

Approved for the Board. by

G. N. Vogeì-
Commissioner.

Reference:
\{. H. Cockburn
À. J. Murray

October 12, L966"
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Ottar+a, Il'ebruary 28, 1962"

P.C. I95B _ 1628 (ÂS AMENDE| )

ORDER-rN-C0L|NC]L P.C. 1958-1628, DATED TIIE 27th DAy OF NO\TEMBER 1958

AND BFFECTT\rE THE lst DÂY oF ÐECÞtBm, 1958, AS AMENDED By ORDEIì-rN-

COUNCIL P.C. 1959-6I' D¿'TED TIIE 22nd ÐAY OF JANUARv lg5g, EFIECTMJ

THAT DAY' ÁS AÌ'IENDED BY ORDER-IN-COUNOTL P.C. ]95g-g}4 D¡.TED THE 3oth

DAY 0F JULY 1959 ÁND EFFECTIVE AUGUST lst, Ig5g, AS ALIENDED By gRDER-IN-

couNcrl P.c. 1960-564 DATED THE 29th DAY oF A?RIL, EFFECTTVE MÂy 9th,
1960' AS AMENDED BY oRDER-rN-coIlNCrL P.c. 1960-596, DATED THE 3rd DÄy

oF M'{Y 1960, AND EFFECTTVE MAY 9th, 1960, AS AMb-NDED By oRDER-rN-couNCrL

P.C. 1960_1040 DATED TI{E 30th DAY OF JULY AND EFFECTIVE AUGUST 8th,

1960, AS AMENDED BY ORDER-IN-COUNCIL P.C. 1960-1657 DATED TItr 8th DAy OF

DECEMBER ÁND EFFECTIYE DECFl{BtrR ]2th 1960 AS AMH{DED BY ORDER-IN-COI'NCIL

]96]--]084 DATED TTIE 24Th DAY OF JULY ]-961 AND EFFECTIYE Ti{E ]-St DAY OF

AUGUST 196r, AS ÁMENDED BY oRDER-rN-couNCrL P.c. r96t-t385 DATED THE

28th DAY OF SEPTEMBM, 196I AND EFFECTI]rE THAT ÐAY.

REGULATIONS RESPECTING TIIE PAYMENT OF FREIGHT ASSISTANCE ON I{ESTERN

GRAINS AND MILLFEEDS SHIPPED INTO EASTERN C,ANADA AND BRITISH COLUMBIA

EÄSTERN CANJ.DA

l" The Minister of Agriculture is authorized to pay freight assistance

on;

(") Western wheat, oats, barley, rye, wheat bran, r+heat shorts,

wheat middrings, No. r feed. screenings, and No . z feed" screen-

ings, shipped. or transported. by rait or boat from
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Fort ChurchiIl, Manitoba; Port Arthur, Fort \{illiam or

Ârmstrong, Ontario; to destinations in Ca¡racla east thereof,

and disl,ributed for use excl-usivefv as feed. in Canacla for

Ca,nadian l-ivestoclc or poultry;

(b) ì{heat bran, wheat shorts, and wheat middtings mill-ed in

\{estern Canada. or miÌled in Dastern Canada from \{estern r+heat

shipped. or transported. from Fort Churchil-l-, Manii,obal Porí

Artlr.ur, For1, \{i1l-iam or Armstrong, Ontario; to port ef evators

or flour miLls in Canada east thereof, when sucir bran, shorts,

or midd.lings are distributed from the manufacturing mi]l for

use exclusivelv as feed in Canada for Canadian livestock or

poultry;

2. (1) The payment of freight assistance authorized pursuant to

Section I shall be as follows:

(") On shipments to Ontario:

(i) to destinations in Thunder Bay Country, the actual-

carl-ot rail freight charges but not exceed"ing $7.00

per ton;

(ii) to destinations in the counties of A.lgoma, Cochrane,

Sudbury, Manitoulin, Temiskaming, and- Nipissing,

$7. OO per ton, and ,

(iíi) to other destinations, $5.00 per ton

(b) On at1 shipments to Quebec or Ner+foundland-, and. on

shipments by rail from Western Canacla, Ontario or Quebec,
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to New Brunswick, Nova scotia or prince Ed.ward rsr-and:

(i) To Three Rivers and to destinations in the Montreal

freight rate zone, $5.00 per ton,

(li) to destinations in the co'nties of Abitibi Ouest,

Rou¡m-Norand-a, Temiscamingue, Äbitibi Est, Roberval ,

Lake St. John and_ Chicoutini, in the province of

puebec, $7.00 per ton, pl_us the per ton charges cal_

culated in accordance with subsection (2);

(iii) to d-estinations beyond the Montrear freight rate zone

not specified in sub-paragraphs (i) arrd (ii), which

have a through carrot rair freight rate from Fort

I{illiam or a combination rate at time of shipment

composed of the rate from Fort l{irl_iam to the Montreal_

freight rate zone, plus the lowest locaf rate from a

point in the Montrear freight rate zone to destination,

less than 96 cents per hundrádrveight, $5.00 per ton,

plus the per ton 
"hu.rgul car-culated in accordance with

sub-section (2);

(i") to d-estinations on the r-ines of the Quebec centrar-

Railway Company, except Daaquam and Lac Frontiere,

$5.00 per ton plus the per ton charges calcufated in
accorclance with sub_secti on (2 ) ; and

(") to other destinations, $7.00 per ton plus üre per ton

charges calcuL¿lted in accor.clarice r+ith sub-section (2);
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(") 0n aft shipment,s by boat frorn Ontario or Quebec to

destinations in New Brunswick, Nova Scotia or prince

Ed.ward Is1and, $11.00 per ton.

(Z) The per ton charges referred to in paragraph (b) of sub-

section I shaÌl be based_ on the lower of the fotlowing:

(") The remaind-er of the through carlot rail freight rate

from Fort l{illiam to d.estination in excess of the throush

carlot freight rate to the I'lontreal freight rate zorre; or

(b) the lovest l-ocal carlot freight rate from Montreal,

puebec City, or Three Rivers to destination"

BRITISH COI,UMBTA

3" The Minister of Agriculture is authorizecl to pay freight assistance

on:

(a,) Western wheat, oats, barl-ey, rye r corn, No. I f eed screen-

ings, and No. 2 feed. screenings, wheat bran, wheat shorts

and wheat micldì-ings, shipped from points of origin in the

Provinces of Alberta, Sashatchewan, Manitoba, and. ilrat part

of British Columbia knor,m as t'The Peace River District'r, to

d-estinations in British Columbia and d_istributed. for use

exclusively as feed in British col-umbia for canadian five-

stock or poultry;

(b) wheat bran, wheat shorts and. wheat middlings milled in

British Columbia from \{estern wheat, shipped from points
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3r0

of origin as d.esignated in paragraph (a) and d.istributed

as d.esignated. in paragraph (a);

The pa¡rment of freight assistance authorized pursuant to section 3

shalL be as follows:

(") on rail- shipments, $5.00 per ton l-ess than the ro*est of

the carlot short line rair freight charges through canad_a

from Ca1gary, Edmonton or the point of origin.

(b) on combined rail- and coastar water shipments, the freight

assistance d-esignated. in paragraph (a) prrrs the coastal

r+ater carlot shipping charges, provid.ed that if the final

destination is served- by rail, the freight assistance sharr

be based. on the through rail rate.

0n all grains and. feeds shipped. and- distributed in accordance vith

the provisions of this ord-er, evidence satisfactory to the Minister

must be produced to show that the sal-e price to consumers of such

products has been reduced by and. takes into accor¡nt the payment of

freight assistance as herein prescribed.

5"
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APPENDTX VIII

Folmat of the trla.trix

The I.ll .tri. 7O4O/7O44 Linear Proglamming Systern I w¿rs avail-¿rble

at the University of Sasliatchewan at the time the mal,rix was inil,ially

pleparcd.. The IBM 7040 compu"{,er hacl a capacity for a ma-trix of up to

l-023 rorus while the number of possible activities was l-imited. only by

their abilit¡r to be incorporated- in1,o one reeÌ of tape. Subsequent and-

timely additions to the complement of computational equipment macì.e

possible the use of version III of the pïogram.t Thu l-a-r,ter version

contained additional agend.a and this combined. r+ith equipment improvements

greatly increased- computation speed" The clata format vas therefore mod.i-

fied. to all-or+ use of the latter program

Restrictions and- activities are id.entified in the program by six

alphanumeric characters (SHARE format) - the first character being

numeric and representing in the present application the respective region

being consid"ered," The other five characters v'ere chosen in such a

fashion as to represent in abbreviated EngJ-ish particular restrictions

or activities.

The following is'a list of the regions analyzed- and the numbers

.l-, .^ t-^, ,-This program is described in detail in 7O4O/7044
Programming System III, (70+O-CO-fZX) Users M""""1" N"-
national- Business lulachines Corporation, 1966.

Linear
York; Inter-



aq)

assignerl in t'he analysis:

l. l")r'ince lldr*ard Isl-anct

2. Nova Scotia

3. New llrtursrriclr

4" Quebec

5. Ontario

6 " Ma¡ritoba

7 " Sashatcherran

8. Älberta

9 " British Columbia

0 Dummy (Export and Import)

A representative list of restriction names includ.es the fol-l-owir,-.

I FÐGAC acres devoted- to feed grain and. forage prod.uction

l- THYAC acres d-evoted to tame hay

l- \IHTLP volume of rrheat production

1 OÄTLP volume of oats production

I BLYLP volume of barley prod.uction

l- I\ÐLIJLP vofume of mixed grain production

I CRNLP vofume of corn production

I MFDLP volume of prod_uction of mitl_feed.s

l- GFDLP vol-ume of prod_uction of ground_ feed.s

I SCRLP volume of prod.uction of screenings

I FÐCLP fod.d.er corn procluction

I THYLP tame hay production
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t OTSLP oa1,s straw plrod,uction

I PSTLP pasture in terms of nutrient prod.uced

I \ITITÀV wheat available for feecling

I O¡,TAV oats available for feed.ing

t BLYAV barley avail-ab1e for feed.ing

1 MXD,AV mixed grain avail_able for feecling

l- CRNAV corn available for feed-ing

I MFDAV millfeed_s avail_ab1e for feeding

I GFDAV ground feeds availãbl_e for feeding

I SCRAV screenings availabl-e for feed_íng

I RYEAV rye availabÌe for feed_ing

I THYÄV tarne hay available for feed.ing

I CONAV concentrates avaifabl_e (a composite of grains
use¿L for cattte)

I RGEAV roughage availabl_e (a composite of roughage used.
for cattle)

I GNAUS grain used. by animals outsid.e the stud_y

I RNAUS roughage used. by animals outsid_e the study

I BHCAT size of basic herd. (cattte)

1 CANO2 number of cattle in the O-2--1f tive veight range

t CAN24 number of cattte in the 2OO-4OOlf live veight range

1 cAN46 number of cattle in the 400-600lÍ t-ive ireight range

I CANBO number of cattl-e in the 8oo-rooo# rive r+eight range

I CANFÀ number of finished_ animals (fOOO# live weight)

1 CACPS capacily of cattle slaughtering facitities
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I CÀBFO output of beef

I CABFD demand for beef (consumption)

I CA\T,O output of veal

I CAVLD demand for veal_ (consumption)

I BHHGS size of basic herd (hogs)

I PIG02 number of shoats ín O_2OOlf weight range

I HGSF¡, numbeï of finished hogs (2OO/l tive r+eight)

t HGCPS capacity of hog slaughtering facil-ities

I P01ìI(0 output of porh

. l- PORKI d,emand for pork (consumption)

I TH¡,RN size of basic herd. (hens and roosters)

I SETEG production of eggs

l- CIIKSN output of chickens

t PLYMT output of poultry meat

I PYMTD d_epand for poultry meat ( consumption)

1 EGGOD demand for eggs (consumption)

I THAGN size of basic herd (turkey hens and. gobblers)

I TSTEG oui,put of turkey eggs

I TI{PLT output of turkey pouJ_ts

1 TKIOP output of turkey

I TKYOD d-emand for turkey meat (consumption)

A representative rist of production activities incrudes:

I 0'4'TAC conversion of feed- acres to oat grain and. straw

I BLYAC conversion of feed. acïes to barley

I Ì\Ð(DAC conversion of feed. acres to mixed_ graÍn
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1 TÀÌ{YÀ conversion of feed acres to tame hay

I \¡HTDU transfer of wheat to an available position

I O¡.llGD transfer of oats to an avail-able position

I tsLYDU transfer of barley to an availabl-e position

I l"lxDDU transfer of mixed grain to an avail-able position

I CIìNDU transfer of corn to an avail-able position

I I'IFDDU transfer of milrfeed,s to an avail-abte posÍtion

I GFDDU transfer of ground. feed-s ¿'o an avairabl-e position

I scRÐu tra'sfer of screenings to an available position

t FDRCD transfer of fod.der corn to a¡r avairabre position

I THYDU transfer of tame hay to an available position

I OATSD transfer of oat straw to an available posi_tion

I PASTD transfer of pasture to an avair-abre position

1 ì{HTCO conversion of avaitabl-e wheat into available concentra-te

I OATCO conversion of availabl-e oats into avaitable concentrate

I BLYCO conversion of available barley into avai]able concentra-be

l- IfincO conversion of avairabr-e mixecl grain into available
concentrate

I CRÀIC0 conversion of availabl-e corn into available concentrate

I MFDC0 conversion of avairabre mil.rfeed_s into available
c onc entrate

I GRDFC conversion of avair-abre ground- feeds in-bo availabl_e
c on c en-Dra-t e

I scRCO conversion of avaitabre screenings into availabte
concentrate

l- RYECO conversion of avairabre rye into available concentrate

r EIüHTD transfer of avairabre rsheat outside area of anal_vsis



I EO.,\TD

1 D]]LYI

T EROUD

1 CFBHI

1 CFBH2

1 CFBH3

]. CFO2I

I CF24I

I CF461

T CF462

T CF463

1 CF6B]

1 CF6B2

I CF683

1 CFBOÌ

1 CFBO2

1 CFBO3

1 CSLA2

1 CSLA4

1 CSLA6

] CSLAS

1 CSLÀO

T CABFC

I CÀlrLC
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transfer of available oai;s outsicLe area of analysis

transfer of avail-able barLey outsicle area of analysis

l,ransfer of availabJ_e roughage outsid.e area of analysis

feecling basic herd- (cattle) - ration I (roughage only)

feeding basic herd- (cattle) - ration 2 (hay and. grain
in winter)

feeding basic herd. (cattle) - ration 3 (siì"age ancl grain
in r"inter )

feed"ing O-2OO// cattLe

f eed.ing 2OO-4OOlf cattle

feeding 4oo-6oo/t' cattre - 70z3o concentrate-rou.ghage ratio

feeding 400-600/l cattfe - 50:50 concentrate-roughage ratio
feeding 4oo-6oo/f cattl-e - 30zzo concenr,rar,e-roughage ratio
feeding 600-800# cattle - Toz3o concentrate-roughage ratio
feed-ing 600-800# cattle - 50:50 concenrra.-ûe-roughage ratio
feed-ing 600-800# cattle - 30:zo concentrate-roughage ratio

feeding 800-]OOO# cattle - 70z3O concentrate-roughage ratio

feeding 800-1000# cattle - 5O:50 concen-brate-roughage ratio

feeding 800-1000# cattre - 3o:70 concentrate-roughage ratio
cattle slaughter 2OO/t' J-íve veight

cattle slaughter 400ff live weight

cattle slaughter 600ff live r+eight

cattle slaughter BOOff live weight

cattl-e slaughter I00O# live weight

beef consumption

veal consumption
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l- IIGBI'II feeiling basic hog hercl - r+heat emprrasis ration

I IlrBIl2 feeding ì¡asic hog hercl - barley emphasis ration

I HFBH3 feecling basic hog herd. - corn emphasis ration

I HFBH4 feeding basic hog herd. - mixed. grain emphasis ration

1 HF021 feeding O-2OO/| shoats - r^¡heat emphasis ration

1 HF022 feeding O-2OO/f shoats - barJ-ey emphasis ration

1 HFO23 feeding O-Z:OO# shoats - corn emphasis ration

r HTo24 feed.ing o-2ool- shoats - mixed- grain emphasis ration

I HGSLÀ hog slaughter 2OOff live weight

I PORI{C pork consumption

I Iü,F¡'r feed,ing basic poultry herd. - vheat emphasis ration

I inFA2 feeding basic pourtry herd- - vheat and- oats emphasis ration

I ITRFA3 feeding basic pouJ-try herd. - oats emphasis ratíon

I BROFA feed.ing broilers

1 CAPFA feed.ing capons

Ì EGGDU egg consumpt,ion

I EGGIIA egg hatching

I PI'I{TC poultry meat consumption

I TFBHA feed.ing turkey basic herd.

I TYKHA turkey egg hatching

1 TKBFA feeding broil_er turkeys

I T¡3{FA feed.ing turkeys to maturity

I TIO4TC turkey meat consumption

I EI{IüT receiving r¡heat uncler subsid.y
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I EB.,\LY receiving barley under subsid,y

I ESC1ìE receiving screenings urlcÌer subsidy

I EOÄTS receiving oats r¡nder subsidy

] m{FfS receiving millfeeds r:ld.er subsid.y

I EXRY-E receiving rye und.er subsid_y

A representative list of t,ransportation activities inc]udes:

. 12 THAY transporting hay from p.E.I. to Nova Scotia

12 cA24 transportíng zoo/f cattre from p.E.r. to Nova scotia

12 c^46 transportíng 4oo/f cattle from p.E.r. to Nova scotia

Ì2 cÀ68 transporting 600ff cattl-e from p.E.r. to Nova scotia

l-2 cASo transportine.B0o// cattle from p"E.r. to Nova scotia

12 OAFA tr.ansporting ro0o# cattr-e from p.E.r. to Nova scotia

12 CABF transporting beef from p.E.I. t,o Nova Scotia

t2 CAVL transporting veat from p.E.I. to Nova Scotia

12 HGFA transporting finished hogs from p.E.r" to Nova scotia

12 PORK transporting pork.from p.E.I. to Nova Scotia

12 EGGS transporting eggs from p.E.f. to Nova Scotia

t2 PYMT transporting pouttry meat from p.E.r. to Nova scotia

12 TIü{T transporting turkey meat from p.E.r. to Nova scotia

There are 13 X 10 X 9 = LI70 transportation activities

exclusive of movements und.er subsid-y. The first digit of the name

refers to the region of origin and the second. the region receiving the

shipment, i.e. 89 PORK refers to novement of pork from Al-berta t,o

British Columbia.
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The units of measurement valry according to the particur¿rr

resource invol-ved. -A.cres are measured. in thousands of acres, animals

in thousands of animars, feeds in thousancls of thermsr eggs in thousancls

of clozens and- the respective meats in thousand. pounds. The restriction
Tows \rere further cod.ed, by.0ol and the objective rovs by o.l to

accommodate the respective d.ata within the SIÌARB format. These cod.es

shoul-d. therefore be borne in mind. during the interpretation of the

--i*+ ^,.+},r¿¡¡u-uuu.
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T,{BLE I

BTFECT OF Ti-ü RESOT]RCE RESTRICTIONS IMPOSED BY RIGHT HA¡ID SIDE ONE
IN COMBINATION \{ITH ALTERNÄTIVE COST SITUATIONS UPON TIIE

LEVEL OF ACTIVITIES AT OPT]}IAL]TY

ACTIVTTY
Prod.uction

COST COMBTNATION
] COST 2 COST 4 COST3 COST

IOAT,,\C
]BLY,AC
T}DiDAC
lTAIIYÂ
lì\IIÌTDU
lOATGD
lBLliDU
1}fiDGD
].THYDU
IPASTD
1OÄTCD
lBLYCD
]}fl{DCD
1TÆIAR
lEOATI
]EBLYD
lEROUD
]CFBH]
lCF021
TCT24T
1CF46Ì
ICF682
1CF802
lCSLA4
]CSLÂO
]CABTC
lCAVLC
lHFBH2
]HFBH4
tHF02 I
IHTO24

1.24800000
rB "61966694
r "42930000

14.46200000
28.77400725
28.77400725
2.45223380

9 "L90r9rO2
28.77400725
LO.2T35OOOO

5. 17580000
. "00439800

.oo327576

.oo325938

.oo324309

.o0322687
"oo32ro74

.00296000
"76L47500
.07029000

.00060700

.00030208
"oo266972

1.24800000
2r "22740000

r.42930000
14 "46200000
29 "83569047
29 "8356904.7

5 "05996686

9 " 19019102
29 "83569047
LO.27350000

5.17580000
.00439800
"00327576
"00325938' 
"00405667
"o0403639
"0o40L620

.00296000
"76147500
.07029000

.00060700

" 
00030208

"00266972

1"24800000 1"24800000
rB "61966694 18.6L966694
r"42930000 I "4293000014"46200000 14.46200000

28.TT400725 28.77400725
28.77400725 28"77400725
2"45223380 2"45223380

9.19019102 9. lg0t9t02
28"77400725 28"77400725
LO.27350000 LO.27350000

5, r7580000 5.17580000
.00439800 .00439800
.oo327576 "00327576.00325938 "00325938
"00324309 "00324309
"00322687 .00322687
"oo32IO74 0032J.074

.00296000
"76147500
" 07029000

.00060700

.00030208

.00266972

.00296000
"76t47500
"07029000

" 00060700

" 00030208

"00266972



401

ACTIVITY
Production

COST COMBINÄT] ON
2 COST 3 COST 4 COS'T1 COST

lPORI(C
]HRFÄ3
]EGGDU
lBGGI]A
lBRO¡A
:LPY},ITC

]TFBHA
lTIíYllÄ
lTKIVIFA
ITI${TC
2BLYAC
2}fiDAC
2TÄHYA
2WHTDU

2OATGD
2BLYDU
2l"fifGD
2THYDU
2PASTD
2BLYCO
2CRNCO

2SCRCO
2T,ATIÂR

2El\iHT0
2EOATÐ
2EBLYD
2EROUD
2CFBHl
2CFO2I
2CF24L
2CF46T
zCT682

"53569500 .53569500
"02725000 .02725000

2.81272509 2"81272509
"12714796 "12714796.08900357 .08900357
"24q2IOOO "24g2rOOO
"00014800 .00014800
.00538t28 .00538128
"00322877 "00322877.08520000 .0852OOOO

"24000000 "2400oooo
5 "76250000 5 ,76250000

. 17120000 .1712OOOO
1.66610000 1.66610000

33"37173036 33"37]-73036
46,65640000 46.65640000

19"98359000 9 "6688052L
33 "37173036 33 "37173036

16 "64350rll-16.70120000 "ooooo32g
"o57698898"30270000 8 "30270000.00568599 "006547L8.oo4235ro .00487654

"oo42r3g2 ,oo4852r5
.oo573r45 "00243714.00570279 .00242495

"53569500 .53569500
"02725000 .02725000

2.81272509 2"81272509
.12714796 .127l.4796
"08900357 .08900357
.2492IOOO "2492rOOO.0014800 

" 00014.800
" 005381_28
.00322877 "OO322BTT
"08520000 .0852OOOO

.24000000 .2400oooo
5.76250000 5.76250000
.17120000 . l_7r2oooo

1.66610000 1.666]0000
33.37173036 33.3TrT3036
46"65640000 46"65640000

19.98359000 r"B2522OOL
33.37173036 33.3T173036

16.70120000 16.70L2oooo

8"30270000 B "30270000.00568599 "006547rB.00423510 .00487654
.oo42r392 "OO4.852r5
"00573145 "00243714.00570279 "002424.95==::=======-==:==============-================:===============_===
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. T.ABLE I ( continued )

,{CTIVITY
Production

COST COMBINÀTION
]. COST 2 COST 3 COST 4 COST

2CIBO2
2CSLA4
2CSL,dD
2CÄBFC
2CAVLC
2HFBHl
2HFBH2
2HFBH4
2HF02l
2HTO24
2HGSLA
2PORKC
2lm,FÄl
2TIRFA3
2EGGDU

2EGGIIA
2BROFJ,
2PYMTC
2TFBHA
2TKYHA
2TIOÍFA
2TIO,{TC

2OATAC

3BLYÀC
3IfrnAC
3TAHYA
3WHTDU

3OATDG
3BLYDU
3!fl{DGD
3THYDU

.oo56728

"oo56459r
5.37680000

"49632000
"oooo6334

.0005 1066

"o0912660

"01792645
3.78256

" 10940000

L9 "86074430
.89779592
"62845714

1.75968000
.00074000
.02690640
"016143B4
.08520000

" 72000000
19.82350000

.92310000
1.71450000

43 "77860000

"oo24I2B3
"oo239075
.oo240077

5.37680000
.¿,9632000
.00014226

"oo22619r

"0022619r
. 01 I l9906

3 "78256
"o6165586
"o4774414

19 "86074430
.89779592
"62845T14

1.75968000

"00074000
"02690640
"o7614384
" 
08520000

.72000000
19.82350000

. 923 r0000
I .71450000

43.77860000

"0056728 "OO24L2B3
.00239075

.0056459r "002400775.37680000 5.37680000
"49632000 "49632000.00006334 .00006334

"00051066 .00051066
"oo9L2660 "00912660

"01792645 "017926453.78256 3 "78256.10940000 .10940000
" 000219400

L9 "86074430 L9 "86074430
"89779592 "89779592.62845714 .628457L4

1.75968000 1.75968000
.00074000 "00074000
.02690640 "02690640

. "0\614384 .Or6L43B4
.08520000 "08520000

.72000000 "72000000
19.82350000 19.82350000

"92310000 .92310000
1.71450000 1"71450000

43"77860000 43.7T860000
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T^BLE I ( continuecl)

= = = - : :- 
-- 

j i - : = = = = = = = = = -- = = - = = = == = == = = = = = 
: 

= = 
: 

= 
: 

= = = 
i- = = = = = = = = == 

: 
= = = = = -i = = = = =,\r,îìr'r¡rrnv cosT CON1BINÀTION

Plocìuction 1 COST 2 COST 3 COST 4 COST

3PASTD
SBLYCO
3TIXDCO

3CIìNCO
3RYECO
3SCRCO

3T^II^lì
3E\\T{TD
3EOATD
3trBLYD
3EROUD
3CFBH1
3CFO21
3CF24I
3CF46L
3CF6B2
3CF802
3CSLA4
3CSLAO
3C,A,BFC

3CA\rLC
3HFBH2
3HFBH4
3HFO21
3HTO22
3HTO24
3HGSLA
3PORKC

3HRFA]
3HRFA3
3EGGDU

43.7T860000

r .7r450000
5.29313884

"54L53000

43.77860000

15.52670000
" 92 3 10000

7 "57270000
" 00757100
. o056391r
.0056I091
.00168523
" 00r67680
.oor66842
.00235903
.ooL\g476

4.36865000
"4A326000

4 3 .77860000

1.71450000
5 "29313884

.54153000

43 .77860000
1.80807750

13.T1862250
.92310000

T "57270000
.00757100
"00563911
.0056r091
"oor68523
.00167680
"oo166B42
" 00308404
.00269620

4"36865000
.40326000

43.77860000

r.714 50000
5 "29313884.

. 54 I 53000

43.77860000

15 "52670000
. 923 10000

7 "572TOOOO
.00757100
"00563911
.00561091
" 00168523
.00r67680
"00166842
"oo235903
.oorg94T6

4 "36865000
.40326000

43,77860000

3 "07333000
"or749BO9
"o4054rgt

16 "13685474

3 "07333000

.05804000
16 "r3685474

3.07333000
.or749BO9

"o4054L9L
L6 "13685474

"541 53000
t2 " 140004 B0
43.77860000

L5 "64963388
" 80016612

7 "57270000
"oo7r4250
"oo53r994
"oo529335
"oo332439
"oo330777
"00329r23
.oo194249
.oo350946

4.36865000
,40326000

'.00015408

"oo22804l
"oo2234BO

3 "07333000
"02463rO3
"o3340897

1/LO. rtoó)+ I +



+o4

ÄCTIVITY
Production

COST COMBINAT]ON
2 COST] COST 3 COST 4 COST

3EGGI]Â
3BROFA
3PY¡{TC
3T¡BI{A
3TKYH¡.
3TrC{F,4,

3TIOlTC
4BLY¡,C
4TAHYA
4\{HTOU
4O¿.TGD

4BLYDU
4MXDGD

4THTDU
4PÁ.STD
4CRNCO

4RYECO
45CRCO
4TAHAR
4EOATD
4EBLYD
4EROUD

4CFBHl
4CF02I
4CT24I
4CT46T
4CF682
4CFBO2
4CSLA4
4CSLÀO
4CABFC

L.42974000 L.42974000 l-.42974000
.00036200 .00036200 .00036200
.01316232 "01316232 .01316232
"00789739 .00789739 .00789739
"48880000 "48880000 .48880000

2.21760000 2.21-760000 2.21760000
224"07880000 224 "07880000 224.07880000

3.53630000 3.53630000 3.53630000
14.76947352 19"8622760r 14.76947352

449 "64802433 449.64802433 449 "64802433
628,64460000 628"64460000 628"64460000
174.4r3r22gr r79.49597164 r74.4r3r228r

L.42974000
.00036200
.o13r6232
"o0789739
.48880000

2 "2r760000
224 "OTBBOOOO

3 "53630000
13,o7767680

4.49 "64802433
628.64460000
r79.59554163

449.648O243J 449.64802433
208 "39974070 r9r'.95225999
59.25165930 T5.699r4OOt
62.72060000 62.72060000

,08957076 .08914638
.066T1499 .06639890
.0663814r "0660669r

. .j4648BOL .04811136
.04625557 .04787080
.04602429 .O4763145
.0r956t49 "OL76252L
"04579417 .O4739329

38.79232500 38"79232500

449.64802433 449.64802433
208.39974070 185.73088480
59.25165930 8r.92051520
62.72060000 62.T2060000

.08957076 .08913807
"06671499 .0663927L
,0633814r .06606075
.04648801 "04814316.04625557 "04790244,04602429 .04766293
,01956149 .01758728
"04579417 .O4742462

38.79232500 38.79232500



405

T^BLE I ( continuecl)

ACTIV]TY
PlocLncti.on

COST COMBTNAT] ON

I COST 2 COST 3 COST 4 COST

4CAVLC
4I'ITBiI2
4I'IFBIT4
4 i{FO21
4lrrto22
41111024

4i{GSLÀ
4POIìKC
4IIRFÂI
4HR¡,A,3
4EGGDU
4EGGHA
4BROFA
4Pl'l"lTC
4TI(BHA
4TKYHA
4TI${FA
4TIO4TC

5OATAC
5BLYAC
5I"IXDAC

5TA]IY¿.
5I{HTDU
5OATGD
SBLYDU
5l'.{XDGÐ

5CRNDU
5FDRCD
5THYDU
5PÁ.STD

5BLYCO
5CRNCO

.01990806 "02677274.08680162 .08680162
27 "290265 27.290265

.35794952 "21666606.06879048 "2rOO73g4
r43.2905162r L43 "2905r62L

r.78752260
r.25126582

12.6956T000 12 "69567000.01079800 .01079800
.39261528 "39261528
"235569rT .23556917

4.34040000 4.34040000

3.58083000 3.58083000

.ooI2B43g "oorr3727

.01990806 .01762765

.08680162 .08680162
27.290265 27 "290265

"357c)4952 .13262320
.06879048 "29411680

r4.3 "2905L62r r43.2905L62r
r"T8752260 1"78657537
r.25L26582 r"25060276

12.69567000 l-2"69567000
.01079800 .01079800
"3926L528 "39261528
.235569rT "235569rT4.34040000 4.34040000

3.58083000

"oor28439

3 " 58083000

"ooL72727

87 .52320000 87 "52320000
230.71310000 230.71310000
29.51870000 29,5r870000

234"26367756 235 "95360000
277 "557BOOOO 277 "55780000
236.33430000 236.33430000
456"772558rr 456.772558rr
969.01990000 969"01990000

323.08423836 318.00r38952

87 .52320000 87 .52320000
230.71310000 230"7r310000
29.51870000 29 " 51870000

234 "2636L756 234 "2636L756
277.55780000 277.55780000
236.33430000 236"33430000
456.772558Lr 456"772558rr
969.01990000 969"01990000

323.08423836 32r"36973836



406

ÀCT]VITY
Production

COST COMBINATIONI
1 COST 2 COST 4 COST3 COST

5TAH¡,R
5EOATD
SEBLYD
5EROUf
5CFBHI
5CF02 l
5CF24I
5CF46 I
5CF682

. 5CF802
5CSLÄ4
5CSLÀO
5CÀBFC
5CAVLC
5HFBH4
5HFO24
SHGSLA
5PORI{C

SHRFÀ3
5EGGDU

5EGGHA

SBROFA
5PYMTC
5TFBHA
5TKYHA
5TIO,IFA
5TIS{TC
6OATAC
6BLYAC
6TAHYA
6ITHTDU

456.772558rr 456"772558rr
r23 "Or343983 r37 "14654935r30.49486017 Lr6"36175065
73.08140000 73.08r4O000

"13595973 .13624300
.10126688 "rOL477B7.10076055 .10097048
"08876634 "O8768274
"jBB3225L "08724432
"08788090 .08680810
.01149040 "Or27B28g
"o8744149 "0863740645.80647500 45.80647500

4"22829OOO 4"22829OOO
.02085400 "02085400.3r281000 .31-281000

"23926208 .24598947
32.22469500 32.22469500
I.03644000 L.03644000

169.L9927972 L69.19927972
ro.75694085 14"06530609
7,52985860 9,845T1427

14"9gT2IOOO L4"99r2rOOO
"oo437roo ,oo437roo
.15892956 "15892956' "09535774 "095357745"12520000 5"L2520000

456.772558rr 456"772558rr
r23.OL343983 r45 "56491369
r30"494860rT rO7.9433863L
73.08140000 73.08140000

"13595973 "13610287.10126688 .ror3T350
.10076055 .10086663
.08876634 .OBB2L877
"oBB3225r "08777768
"08788090 .o8733879
.01149040 "0L2r4353.08744149 .08690209

45.80647500 45.80647500
4.22829000 4"22829000
"02085400 .02085400
.31281000 .3128r000
.23926208 "23702728

32"22469500 32.22469500
r"03644000 r.o3644000

169.L9927972 169 "19927972ro"75694085 rO"75694085
7,52985860 7.52985860

L4.99r2rOOO l"4.ggr2rooo
"00437100 .00437100
"15892956 "15892956.09535774 "095357745.12520000 5.12520000

23,95586999 23.95586999 23.95586999 23"95586999



407

ACTTVITY
Prod.uc1,ion

COST COIV1BINATION
1 COST 2 COST 3 COST 4 COST

6OATGÐ
6BLYDU
6CIìI{DU
6¡il¡DDU
6GFIDU
6OÀTSÐ
6PÀSTJ)
60^T00
6BLYCO
6C]ìNCO
6}ITDCO
6GRDFC
6EO-,\TD

6ElìOUD
6CFBH]
6CF02t
6CF24T
6CF46I
6CF6B2
6CFB02
6CSLA4
6CSLAO
6CABFC
6CAVLC
6HFBH2
6HTO22
6HGSLA
6PORKC

6Im,FA3
6EGGDU
6EGGHA

208. 50910000 208. 509loooo 208. 5O9r OOOO 2OB. 509r.OOOO
46.69370000 46"69370000 46"69370000 46.69370000

I " 1482t0000 1.14840000 I " 14B4OOOO t. t4B4OOOO
2 .78780000 2 " 78780000 2 "78780000 2.7B7BOOOO

I,l.26730000 ).4.26T30000 yt "26T30000 14 "26T30000
284 "74820000 284.74820000 284"74820000 284 "74820000284'-74820000 284 .T.r82oooa 284 .T4ï2oooo 284 .T4}2oooo

96 .83254136 96 .83254136 g6 " 83254136 96 .83254.136
t 8.75283420 rB "75283420 18 "75283420 r8.75283420
1.14840000 1"14840000 I "l4B4OOOO l"14B4OOOO
2.78780000 2"7B78OOOO 2"787BOOOO 2"787BOOOO

14"26730000 l-4.26730000 14"26730000 14"26730000
53. 16770000 53.t_6770000 53 "16770000 53.16770000
31.08870000 31.08870000 3t.O887OOOO 31.O887OOOO

"0440360r "o440360L .0440360r "0440360r
"03279934 .03279934 03279934 "03279934.03263535 "03263535 "A3263535 "O3263J35.03784347 .03784347 .03784347 .03784347
.03765426 .03765426 .03765¿126 "03761426.03746599 "03746599 .03746599 "03746599
"01187665 "00940467 .O1187665 "orr22352.03793627 "04037135 "03793627 "0385T9656.74.602500 6.T46O2jOo 6"T¿t6O2jOO 6.T4602|00
"622T|000 "6227L000 .6227iOOO .62271000
.00368300 "00368300 "OO3683OO .OO3683OO
"05450840 "05450840 "05450840 "05450840"05341823 "05341823 "05341823 "053418234."74580500 4"74580500 4"7458O5AO 4.74580500
"23822000 .23822000 "23822000 "2382200024,91836735 24.91836735 24"91836735 24"91836735

r.12642347 r"12642347 r.12642347 7"12642347
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mÀDln r /I'^lJLl., 1 ( con-!lnued)

== =:= = = =.- =====================:================:= ===== === ===== =======
¡.CTI\TITY

Pr oduc ti on
COST COMBINÀTION

2 COST 3 COST 4 COSTI COST

6Blì0Ii\
6PY}1TC

6TFBI-I;\
6TIiYHÄ
6TIO{t¡.
6TIC{TC
60ÂT¡\C
TBLYÄC
7\¡]]TÐU. 
7OAîGD
TBLYDU
7}fFIDU
TGFDDU
TTHYDU
70ÀTSrl
TPASTD
TOATCO

7T{FICO
TGRDCO

7Tr\HA-R,

TEOATI
TEBLYD
TEROUD

7CFBHl
7CFO2T
7CT24I
7CF46T
7Cp6B2
7CFBO2
7CSLA4
TCSLAO

.78849643
2.20779000

.01088400
?a\7 Á2) Á.

"23744534
" 75480000

"788496,t3
2 "20779000

" 0r0884 00

"39574224
.23744534
.75 480000

20.405rr856 20"40511856
2r2.62263703 220"54593615
27.13903566 27"13903566

3 "787'lOOOo 3 "7B74OOoo
]9.38480000 19 " 384BOOOO
55 "6949rû7 58 "9207]-458

488. 16000000 4BB. 16000c00
5'13.8549II37 547 "O8}TI458
90.55824792 98.48L54703
3.78740000 3.78740000

,19 " 38480000 19.38480000
55"69491137 58"92071458
68"94850000 68.94850000

65.99380000 65.99380000
.09618700 .09618700
"07164296 "07164296' 
"06769175 .O6T6ïL75
"03706534 "03953732
02384001 ."02629963

"0204398t "O22887L3

.01968000 .01968000

.7884964.3 "78849643
2.2O779OOO 2.2O77)OOO
.01088400 .01088400
"39571,224 "3957 4224
.23744534 .23744534
.75480000 "75480000

20 "40511856 20.405 11856
2r2.62263703 2r4.71607r05

27 "13903566 27 "13903566
3"7B74OOOO 3.787,10000

r-9"38480000 19"38480000
55 "69491137 t6 "54720864

4.88 " r-6000000 4BB " 16000000
543.8549r!37 544.70720864
90"i5824-792 92.65168r94
3.78740000 3 .78740000

19.38480000 19.38480000
55.69491137 56.511720864
68.94850000 68 " 94 850000

65.99380000 65.99380000
"096r8700 "096r8700.07164296 .O7L64296
"06769175 "06769175
.o3706534 .03777846
,02384.00r .024-48987

"0204398r "02l-08642

.01968000 .01968000
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'-L'ÂBLI_! _L ( con-tlnued J

====:- =-=-_= ============ -=======- ==== =========== ========================
ÀCTI\TITY

ProcLuction
COST COMI]II{ÄTION

1 COST 2 COST 3 COST 4 COST

7C;\3FC
7C¡.\TLC
TIiIBI.II
7liFl3ll2
7IrLtO22
TIII}SLA
7P0lì1(C
7lrRI'A3
TEGGDU

TBGGI-I¿\

TBROFA
TPYMTC
TTFBHÄ
TTITYHA
TTIOIFA
7TIúUTC
8OAT¡IC
BBLYAC
STAHYA
B1\rI{TDU

8OÂTGD
SBLYDU
8}ÍFDDU
BGFDDU

BTHYDU
BOATSI
BPÄSTD
SOATCO

BMFDCO

SGRFDC

BTAHAR

6.66737500 6.66737JOj 6.66737JOO
.6r54 5000 "61545000 " 6154 5000

"oo373700 "oo373700 "00373700
"05157060 .05157060 .05157060
.05053919 "05053919 .05053919

4 "69047500 4"69047500 4."69047500
.20591000 .20591000 .20t91000

24"62785rr4 24"62785rr4. 24"62785rr4
t.11"329082 r.11329082 r"rt329082
"77930357 "77930357 "779303i7

2 "18205000 2. 18205000 2. 18205000
' .0084.5 r-00 .00845 r00 .00845 i00

.30727836 "30727836 "30727836

.18436702 "18436702 "18436702
"74600000 .74600000 "74600000

6 "66737500
.61545000

"oo373700
"o5r57060
.050t39r9

4 .69047 500

" 205 9 1000
24 "62785rr4

r " 1l-3 29082

"77930357
2 "18205000

.00845 r00
"30727836
.r8436702
.74600000

56.6823662L 45"L8479582 56.6823662r j6,68952725
366.77733579 364"87rLO59B 366"77733579 366"39840177
83.20259509 83"20259509 83.20259509 83.20259509
4"12990000 4"L2990000 4 " 12990000 4.12990000
2 " 11380000 2 " 11380000 2. 11380000 2. 11380000

12"89389503 8"6064086r L2 "893895A3 12 "04159777
476.28000000 476.28000000 476 " 28000000 476 " 28000000
489 .17389503 4-84.88640861 489 "r7389503 488.32159777
r57 "t9344763 r55.2872r782 r57 "19344763 156"8145136r

4.12990000 4"12990000 4"12990000 4 " 12990000
2"r1380000 2"1r380000 2"rt380000 2"11380000

L2.89389503 8.6064086r 12"89389503 t2"04159777



4ro

TtCTIVITY
Production

C0ST C0ÞíBIN¡\TI0i\
1 COST 2 COST 3 COST 4 COST

3E0;\Tl)
SEROUD

SCFBH]-
8CF02t
BCF24I
BCF46l
BC1682
BC¡BO2
8CSLA4
BCSL¡.0
BCÀBlC
BC,IIVLC

SIIFBH2
8FIFO22
SIIGSLA
BPORKC

BHRFA3
BEGGÐU

BEGGHA

SBROFA
SPTT{TC

ð1'¡'.BHA

BTKYHA
BTIO{FA
8TINqTC

9OATÄC
9BLYAC
9Tr\-Ì{YA
9WHTDU

9OATGD
9BLYDU

92 " 09 500000
92.86380000

"077I48,15
"o5746248
"o5717517
.o4416299
"o43942r8
"043722¿t6
"or272630
"o4350385

9 "94565000
. 9 l 806000
" 011l-5800

"r6067520
.15704870

6,99673000
.23204.r93

36 "73709484
5 "75762328'4.03033630
3 "25494000

.oo92T3O0

.33716628

.20229977
1.11280000

92 " 09500000 92 " 09500000 92 " OgSOOOOO
92 " 86380000 92.86380000 92 " 8638OOOO

.o7642836 .07714845 "07700530
"05692613 "O5746248 "05735586
"056664150 "05717517 "05706908
"04363200 "04416299 "0/,40571,4
"04341384 04394218 "O43837t5
"04319677 .04372246 "O436r7c)6
"01272630 "01272630 "01272630
"o4298O78 "O435038i "04.339987

9 "94565000 9 "94565000 9 "94565000.91806000 "91806000 "9tBO6OOO
" 0lrl5B00 .0r1rtB00 

" orll58oo
"L6067520 .16067520 .16067520
"L5704870 "15704870 "15704870

6 "99673000 6 .99673000 6.99673000
"23204193 232A4193 "232041_9336.73709484 36"73709484 36.73709484

4..236T8064 5"75762328 5"7585705r
2.96574645 4.03033630 4"03099935
3 "25494000 3 "25494000 3 "25494000
"00927300 ,00927300 ,OO9273OO

"33716628 "337L6628 "33716628
"20229977 "20229977 .20229977

1.1]280000 l.11280000 t. ll_2BOOOO

2 "27520000
11 " 90070000

3 " 87130000

2 "27520000
11.90070000

3 " 87130000

2"27520000 2"27520000
r-1" 90070000 11" 90070000
3"87130000 3.87130000



4LI

îÄilLl! I (corr'u:irrucd)

i\C-'tl i \¡ t if )i
Production

COST CO}IBINÀT ION
1 COST 2 COST 3 COST 4 COSÎ

9 0ÅTS 1)

9P,\STD
9BLliC0
980 

^.T1)9]]1]LYn
9EtìOun
9CÀBFC
9CÄVLC
9HFBH2
9HTO22
9HGSLA
9PORI{C
9HRFA3
9EGGDU

9EGGHA
9BROFA
9PÏ{TC
9TFBHA
9TKYHA
9TI$1FA
9TINYTC
I!'HTIU
OATGD

BLYDU
RYEDU
SCRDU

ECNDU
CORND

8. 92 64 6880
12 "47993t20

2zI .04 69OOOO

3 " 87130000
21.40640000
12 "0084,2500

1. 10847000

8.92646880
12 "47993120

24.04690000
3 " 87r30000

2I "4.064.0A00
12 "00842500
l " 10847000

8"44788500 B "44788500.2r8247rr "2rB247Lr44"35654262 44"35654262

3"93003000 3"93003000
"oo4.99076 "00499076
. r8146411 .I8r464rL
.IOBBTB47 .l0BBZBzr7

r "34360000 I .34360A00
LO5.85344000 rO5 "85344000
r35.24898000 t35.24898000
r77 "02236000 r77 "02236000.5¿,153000 "5415300019.98359000 9"6688052r
259 "556L0000 259.556L0000
34"32340000 34"32340000

8"92646880 8 "92646880
12 "4791)3120 12 "47993.120

24"04690000 2/t"04690000
3.87130000 3"87r30000

2I.40640000 2I.40640000
12"00842500 12"00842500
1.10847000 1"10847000

8.44788500 8 "44T88500
"2IB24TIT .2TB247II

44.35654.262 44.35654262

3.93003000 3.93003000
"oo499076 "OO499076
" 1814.6411 "181464rr.10887847 .10887847

r"34360000 1 "34360000
r05.85344000 105.85344000
r35 "24898000 135 "24898000
r77 "02236000 r77.02236000

.54153000 "5/,153000j9 
" 98359000 19.98359000

259.i5'LOOOO 259 "55610000
34"32340000 34"32340000



4L2

]\C1] I\T,LTY
Pr oc.luc1, i on
l\iovcncnt

COST CO}IBI\ÌÀTION
1 COST 2 COST 3 COST 4. COST

I3:IICGS
] 4 ]IGGS

2 3 IIGGS

5 3 ]IGGS

54 r_tcGS

64 ]IGGS

74 I]GGS

84 ]IGGS

1 EGGS

3 EGGS

5IPORI{
S2PORI{
53PORI{
6l-POÌìK
62PORI(
64PORK
74PORI{
84PORK
89PORK

]PORK
2PORK

l2CABF
l3CABF
62CABT
63CABF
64CABF
65CABF
74CABF
75CABF
B2CABF

2 "OOjt844.5

r "52405 r78
"933620rL

32 "30586732
19.0t978398
10 " 4 990r804

"26364826

"47460000
.53569500
"05559r90

3 "07333

3 "26692977
2 "890403L8
B "112689+2
8 "44788500

l_ .03800000

"7747650r

r.66437785
10 " 85418009

"42433998
3 "54654500

2 "OO5r8445

r "52405r78
.933620Lr

28 "99750208
19 "o59TB39B
10.49901804
r.78449A90

" 47 460000

"53569500
I " 06470083
3 "07333

3.26692977
2 "89040318
B "IT268942
B " 44788500

I " 03800000

"738rO262
"03666238

2 "93265875
LO.2957rOB2

"978337rT
3 "54654500

2.OO5r8445 2.OO5r8445

r .524.O5rT I I "52405 i7B
"c)33620rt .933620rL

32"30586732 32.30586732
19 " 05978398 19 "05978398
10"49901804 10"49901804

"26364826 .26270rO3

.47460000 "47460000
"53569500 "53569500
"05559i90 .05559190

3"07333 2"73BLrO4r

3 "26692977 3.26692977
2.890403i8 2"890403i8
8.11268942 8"11268942
8.44T88500 8.44T88500

] " 03800000 r.03800000
.73810262

"7747650r .O3666238

1"66437785 2"5105784r
I0.85418009 IO.06194¿192

"424.33998 .70428858
3 "54654500 3 "54654500



4L3

ÄCTI\¡ITY COST COI"ißINÀTION
Production l- COST 2 COST 3 COSI zr COST

\f (r\¡ement

8zlC;\lll
85C^llF
89C^BF 12.00842500 12"OOB427OO L2"00842500 l'2"00842500
2C,\81¡ 2 .44657 428 3 "392TOOOO 2 " 4,t657 428 3 "37ZTOOOO

"62442438 "352g5rr9 .62442438 "57045899

3CABF
3l-CrWL
32CAVL
3 5CÄVL
4 lcÂvL
42Cl\YL
43CÄVL
45CÄVL
65CÀVL
85CAVL
86CAVL
B7C¡.VL
B9CÂVL
21TIßIT
23TIÛIT
53Trlir

"94612572

"0864.743r

.07029000
"40984569

.07029000

.16669749

"94612572

"0864743r

"07029000 "07029000
.40984,569

"07816438L.84288202 r.32969918 r"84288202 r"70729274

" 6154.5000 " 6r545000 .61_51,5000 "6L5¿ç5ooor.10847000 1.10847000 1" 10847000 r " 10847000
.o4387L77 "04387177 "04387l.77 "O43B7LT7
"07756938 "07756938 .07756938 "O7756938

73T¡CÍT
74Tlff\iT
75TIO{T
B3TIS,IT
85Tr${T r "47663703 r "47663703 r.47663703 r "47663703
B9TIS,{T

93TIO{T
9STIOiT

lTIO,IT

65TrC'iT 2"28450040 2"28450040 2"28450040 2"28450040
.r953440L .1953440r .t95344.Or .r9i3440r

r"32511465 I,32511465 r"325LL465 L.32511465
"09343915 .09343915 .09343915 "09343915

"05004440 "05004440 "0500444.0 "05004440



4I¿t

ÀCTI\TITY
Ptr'od,ucti enllo\¡ efìle Itt

COST CO}ÍBT}íÀT]ON
1 COST 2 COST 3 COST 4 COST

2TIS{T
3TINUT

9TIO1T
23?YMT
5IPTMT
5 3PY}TT

54PY}17
84PYMT
B9PYMT
lPtliT
2PY}IT
3Pt-i\tT
9PYIUIT

70Ct\24
BOC^24
I2CA46
I3C1\46
3ICA46
32CA.46
4ICA46
42CA46
45CA46
75CA.46
T6CA46
70cA46
80cA46
70cA68
8OCA6B

70ci.B0
12CÄFA

. 114 80000 " 1 1480000 . 1r4 80000 " r1480000

t.00024000
5 "O92r5407
4.09997164
3 .93003000

"42950000

"oo359300

,00153860

.or724795
,01304000

.01304000

.00328100

I .00024000
Lr "57654995
t " r.19t2005
3 " 93003000

.42950000

" 
003 59300

. O00Bl_:158

.0r477597
" 0r304000

.01304000

" 00328Ì00

r . 00024 000
5 "09215407
4 "09997164.
3.93003000

"42950000

.003 59300

" 
00153860

.0rT21795
" 01304000

" 01304000

. 003 28100

r " 00024000
5 "092r54AT
4,roIB2820
3 .930030C0

"42950000

"00359300

.or659482

.0r-304000

" 
01304000

. 003 28100



415

ÀCTIVITY
?r'ocluction

COS'I- COMBINATION

13C.{Fr\
76Ci\IÀ
l2IIGFÀ
l3HGFA
23HGFA
54I]GFÄ
6OHGFA
BOHGFA

]laaÀ Ponoi n*.q

from Outsid.e
Sources

281{HET
2EOATS
2EBALY
2ESCRE

3E\{FIET
3E,\RYE
3ESCRE
4BI!T{ET
4BOATS
4EBALY
4EXRYE
4BSCRE

5EI\rHtrT
5EOATS
5EBALY
9E]{IflT
9EOÄTS

]. COST 2 COST

.00103612
"oo309270
.00898239

"o6056433

" 0004I300

.ooo2346B

.00065761

.00898239

"06729r72

.00041300

"ooo2346B
.00065761
" 00898239

"06729L72

.00041300

"ooo23468
.000i3099
" 00898239

"o6952652

. o0041300

24"60134179 32"45809958 24"60L34r79 24"60L34r79
L4"r33LOg52 "00000745 14"\33rO952 14"r33ro952
2"66772540 "00000841 2"66772540 2"66772540

19.98359000 9 .6688O52t 19.98359000 T "843585202.12568064 r.60161288 2"12568064 3.07635935
.54153000 .54153000 " 54153000 .54153000

12 . 14 000480
74"32169192 4r"97776064 74"32169192 44.28303840

56"740rLO53 73 "54094544 56.740Lr053 79 "29158440

25 "Otr24r24
84.934.69533 99 "06780485 84 "93469533 rO7 .48616920

II7 "6L4521rO7 I03.48I4L4.56 II7 "61452¿,0T 95.0630502]
4.80472565 4.80472565 4"80472565 33 "89270046

36. 1811_7515 36 "r8rr75r5 36.r9rr75r5 13 "629T0128



4I6

TABI;Ð I (continuecl)

,,\CTI\TITY
Feed Receipts
frorn Outside

Sources

COST COMBI}ùÀTION
2 COST 3 COST 4 COSÎ1 COST

2&\CIìN
3trXCRN
ZIEXCIìN

5D\CIìN

Basi c Flerd
Dis tributi on

]-TBI{CÂ
2TBHCÄ
3TBHCA
4lBIICA
STBI]CA
6TBIICA
TTBHCÄ
BTBHCA
lTBHHG
2TBHTIG
4TB}IHG
5TBHIIG
o tuHt-lG
TTBHHG
STBHHG

9TBiü]G
ITTH,{R
2TTHAR
3TTHÀR

r "8252200t
5 "29313884 5 "29313884 5 "29313884

L74"4L31228r I79"4959T164 174.4r3r229r I79"J9554163
45 "52643836 40.44358952 45 "5264.3836 43 "Brrg3}t6

No Basic Herd listribution for This Right Hand Sid.e



4r7

Tr\BLE I ( continued)

,.\CTIVTTY
Basic l{erd.
Distribution

COST CO}ÍBINATION
1 COST 3 COST 4 COSÎ2 COST

4TTI]ÀR
5TTI-IAIì
6TTHÂR
TTTHÄR
BTTFIAR

9TTFIÀR
ITTHr\G
2TTTIAG

3TTI]ÄG
4 TTHÄG

5TTIIAG
6TTH.,\G

TTTHAG
BTTHAG

9TTHÄG

Pasture-
trtnr: op

Bal-anc e

]FORDU
2FORDU

3FORDU
4FORDU

5FORIU
6FORDU

TFORDU
BFORDU

9FORDU

5T "54BOr45L
80"02813036
87.55720000

1078.29262433
r.662.L26758rr

569.49640000
1087 " 70982274
9T8.34779007
2r "40640000

59 "67138093
80 " 02813036
87 "55720000

1078; 29262433
1662.126758rr

569 "49640000
ro94 "t6L429r6

969 "77281723
2l " 40640000

57.j4BOr45L
80.028r3036
87 "55720000

1078,29262433
1662.126758rL

569 "49640000
1087" 70982274
9T8.34.779007
2i "40640000

57.548Or45L
80.02 813036
BT .55720000

r078.29262433
roo¿"r¿ol)Òl_r
569.496400A0

1089. 4r1r4r72\
976 "643\9554
2L,40640000



4'r8

T,\I]L]Ì I

]IFT]ìCT OF TIil] Iì]TSO-I,T1ìC]I Iì,ES1]RICTIONS I}IPOSED I]Y I¿IGIIT II¡.IÐ SIDT] T\rO
IN COì'iBIÀ]ÀTION l{ITil ;\LTllRN-.,\.TI1riì COST SITUÄTIONS U?ON Ti{E

LEYI]L OT ÀCTTVITIES ÀT OPTIMÂLITY

ÀC'IiVI'I'Y
Production

COST CO¡iBIN,A.TTO¡J
1 COST 2 COST 3 COST 4 COST

].OATÀC
lBLTÀC
I}'L\DÄC
1T-¡,IIYA
ll\TITDU
]OÀTGD
]BLYDU
]M,\DGD
lTHYDU
]PÄSTD
IOATCD
].BLYCD
1M,\ÐCD
lTN]ÀR
]EOATD
lEBLYD
]EROUÐ
]CFBI]I
tcF021
ICFZ4I
1CF461
1CF682
r-cF802
lCSLA4
]CSLAO
lCA3FC
1C¿WLC

lHFBH2
IH}-BH4
IHFO2l
LHFO?4

" 00t3 I 579
.01096028

.olor5629
I " 24800000
2 "99924377

32 "37490413

32 "97707745
32.97707745

2r.96611175

32 "9770771,5

ro.27350000
5. 17580000

" 00439800

"oo327576
.o0325938
"o0646396
.o0643164.
.o0639948

.00296000
"76147500
.07029000
.00002001

" 00030208

" 003 5 l0B9
.0r249886

"0r0r6061
1 " 24800000
2.94946094

36.9r963546

32 " 99rr-0000
32 " 99r10000

22.00055428

32.99r_10000

IO.27350000
5. r7580000

.00439800
"00327576
.0o325938
"oo6474TO
"0o644233
"oo64LOr2

.00296000
"76L47500
"07029000
" 00060700

" 00030208

"oo886362

. 003 5 r089
"or249BB6

.003 5 1089

"oI249BB6

"01016061 "0101606r1"24800000 1.24800000
2"94946094 2.94946094

36"91963546 36"9t963546

32 " 99I10000 32 " 
ggr10000

32.99110000 32.99110000

22.000554.28 22"00055428

32 " 991Ì0000 32 .99r10000

ro"27350000 ro"27350000
5.17580000 I " 17580000
.00439800 "00439800.oo327576 "OO327576.00325938 "00325938
"00647470 "00647470
"00644233 "00644233
.OO64.LOI2 .OO6¿;IOL2

.00296000
"76147500
.07029000
.00060700

" 00030208
.ooBB6362

.00296000
"76147500
"o7o2gooo
. o0060700

.00030208

.00886362



4L9

T,\BLE I (continuccl)

==:: =============---
AClIVIlY

P::od.uction

1POtìIic
I iil¿Il^3
lEGGDU
1]]GGH,\
lBIìOF¡.
I Plilf TC

lTFtsIIÂ
lTKYHA
]TIO{FÄ
].TIOITC
2BLYÄC
2}t\tAC
2TÀ}IYI,
2]#ITDU
2OATGD
2BLYDU
2MXDGI
2THYDU
2PASTD
2BLYCO
2CRNCO

2SCRCO
2TA}IAR
2EWHTO

2EOATD
2EBLYD
2trROLTD

2CFBHI
2CFO2I
2CT24I
2CF46I
2CF682

"53569500
"o2725000

2.81272509
"r27r4796
" 089003 57

"249ZLOOO
.000r4800
" 00538128

"oo322877
.08520000

"or907666
"o0836334
" 24000000

33.37173036
46.45640000
20.o9r95578

33 "3Tr73036

16 
" 70I20000

8 " 30270000
.oo567694.
.oo422836
.oo42o722
"oo576606
"oo573723

"53569500
"o2725000

2.81272509
-r27r4796
" 089003 57

"2492rOOO
" 00014 800

" 00538128

"00322877
.08520000
.01335028
"00572638
"oo836334
,24000000

33.37173036
46.65640000

9 "6688052L

33 "37L73036

16 " 70t20000
8.30270000

"00614T18
"00487654
" 00.t8 5 21 5

"oo243TL4
"00242495

"oL907666
.00836334
.24000000

" 53569500 "i3569500
"02725000 "o27250002"81272509 2"81272509
.r2714796 "12714796
"08900357 .08900357
"2492t.00O "24g2lOOO.00014800 .00014800
.00538128 " 00538128
.00322877 "OO322B7T
"08520000 .08520000

"01907666
"o0836334
.24 000000

33"37173036 33.37rT3036
46.65640000 46"65640000

19.98359000 9.92680003
33.37173036 33"37L73036

16.70120000 16.70120000
8.30270000 B "30270000
"00568599 "00653399.00423510 .00486671
"oo42r3g2 "00484238
"00573L45 "OO248760
"00570279 "OO247516



420

Procluction r OOST 2 COST 3 COS'T 4 COSî

2C1802
2CST,A4

2CSLÂÐ
2CABFC
2CAVLC
2III¡]]III
2II]ì]]II2
2IIF]]I.I4
2HI¡O2I
2rIî024
2IIGSLA
2PORKC

2i{RFÂ1
2taF.A.3
2EGGDU

2EGGI{A
2BROFA
2PI}ITC
2TFBIiA
2TI{YHA
2TIo4FA
2TIS{TC
3OATAC
3BLY,A.C

3l'trDAC
3TÄHYA
3I\II{TDU
3OATGI
3BLYIU
3l'D(DGD

3THYDU

.00570854
,oo239075
" o0568000

5 " 37680000
.49632000

" 
o00574 00

.00912660

.00924 0l I
3 "78256

.10940000
19 "86074430

.89779592

.62845714
1.75968000

.00074000
"02690640
"or6143B4
. O852OOOO

.oo32569B

.oo933294

.0r52L335

.0rr59673

.72000000
6 "4275LrOr

24 "36568382

43.77860000

.oo24L283

"oo240077
5.37680000

"4.9632000

. 000574 00

" 009r2660

"oL792645
3 "78256

" r0940000
19 "86074430

"89TT9592
"62845714

I .759 68000
. o0074000

"02690640
"oL6r43B4
.08520000
.00512616
"0L453967
"ooBr3743
"0rr59673
.72000000

10. 1r-627988
37.95900186

43 "77860000

"00567428 "00246279
"oo233056

"0056459r .00245047
5"37680000 5"37680000
"tr9632OOO "49632000
" 00057400

.009r2660

.000574 00

.009 12660

"01792645 "01792645
3 "78256 3 "78256

" 10940000 .10940000
19 .86074430 )-9 "86074430

"89779592 "89779592.62845714 62845714
r " 75968000 1.75968000
.00074000 "00074000
.02690640 "02690640.01614384 01614384
.08520000 .08520000
.00325698 .00325698
"00936156 .00936l-56
"0r5L8473 "Or5LB473
"0rr59673 "011596T3
"72000000 "72000000

6"42751101 6 "4275TIOL
24 "44040390 24 "44040390

43.77860000 43"77860000



42r

Ti\BLll f ( contlnucd)

==-_----:======_======:=====-=======_-_::=====-==-======-==============-=
COST COFI]]II{ÂI]ION,\C,I.IVITY

Pl o cluc l,:l on r COST 2 COST 3 COST 4 COST

3llr\STl)
3BLYCO
3rc,{Ðc0
3CIìNCO
3RY]ICO
3SCRC O

31],,\}IAR

3lt\TI'il1
3EO¡.TD
3BBLYD
3EROUD

3CFBH]
3CTO2I
3CT24T
3CF46L
3CT6B2
3CFB02
3CSLA4
3CSLJ.O
3CÄBFC
3CAYLC
3HFBH2
3HFBI-I4
3HF021
3HFO22
3HFO24
3HGSLA
3PORKC

3HRFAl
3raFA3
3EGGDU

+3 "77860000
7 "54916884

43 "7T860000

16 " 4 4.980000
7 "57270000

" 00757100
.00563911
.00561091
"00168523
" 00167680

"00T66842
.oorg4249
. uu)uo / )o

4 "36865000
.40326000
.00005487

" 
00081202

.ooo7957B
3 "07333000

.05804000
16 "13685474

4-3 "77860000
r7.780678BB

43 "77860000

16"4.4980000
7 "57270000

"0067L676
" 00500285
.oo49T783

"oo495294
.00492BlB
"oo490354

.0o829709
4."36865000

"40326000
" 00049800

" 00081-202

"00655838

"oo722299
3 "0T333000

.05 804000
t6.r3685474

43.77860000 4.3"77860000

7.62388891 7 "623BBB9L

10. 15 678997
43.77860000 43"77860000

16.44980000 16"44980000
7.17270000 7 "57270000
"oo756476 "00671676
"00563446 .00500285
"00560629 "OO497783
"00170909 .00495294
.00170055 "co492BLB
"00169205 "oo490354
"oorg4249;00510166 .00829709

4.36865000 4"36865000
.40326000 "40326000.00005487 "00005487

.00081202 .00081202

.ooo7957g "00079578
3.07333000 3 "07333000

.05804000 .05804000
16"13685474 16"L3685174



422

ÄCTIVITY
Pr ocluc ti on

COST COMBINÄTION
T COST 2 COST 3 COST 4 COST

3EGGFII\

3BiìO1¡À
3PYMTC
3TFBI]A
3TI{YHA
3TIúYFr\
3T]OÍTC
4BLYAC
4TÀi{YA
4t{ItT0u
40,¡rTGl
4BLYDU
4}D{DGD
4THYDU
4P,,\STD
4CRNCO

4RYECO
45CRCO
4TAHAR
4EOATD
4EBLYD
4EROI]D
4CFBHT
4CTO2I
4CF24I
4CF46T
4Cî682
4CTBO2
4CSLA4
4CSLAO
4CABFC

"09028572
"4672475r
.0669l-127
"04375307
.04353430
"o433t-663
"or997BO3

.09027207
"o6723735
" 06690116
.o4380527
.o4358624
"04.33683r
"oL952977

"09028526
"06724717
"o6691094
"0437548r
"o4353603
"0433r835
"0r997803

.09028526
"06724717
"o669LO94
"0437548r
"o4353603
"04331835
.0r958996

r.42974000 r"42974000 I "42974000 I.42974000
.00036200 .00036200 "ooo36200 "ooo36200
"01316232 "01316232 .01316232 "01316232"00789739 .00789739 .OO78g73g "OO78g73g.488BOOOO .4BBBOOOO .48BBOOOO "4BBBOOOO
"13374883 "11802650 "t3roo562 "13182748
" 33885117 .35457350 "34159438 .34077252

2.21760000 2"21760A00 2"2I760000 2"2r760000

347"r8521485 306"37318827 340"06438531 342"19776113

44.9.64802433 449 "64802433 44-g "64802433 449 "64802433628"64460000 628"66460000 628"64460000 628,64460000
r45 "3246482L L65 "47L67067 L65 "31367584 l65 "3r367584

"54t.53OOO .54T53OOO .54.153000 "54r53OOO
19 "98359

449 -64802433 449 "64802433 449 "64802433 449.64802433

267 "65410000 267 "654iOOOO 267 "654L0000 267.654L00A0
62,72060000 62"72060000 62"72060000 62.72060000

"04310005 "o43r5r47 "04310176 "0431017638"79232500 38.79232500 38"T9232500 38"79232500
==============:=:===============================:======:=====::=



423

T¡.BLll I ( coni,inuecl)

,,\CTIVITY
P::oduction

COST C0MBIN,,\TI0N
2 COST] COST 3 COST 4 COST

4CTWLC

4I]FBI]2
4HFBH4
4T1FO2I
,1HFO22

4HIO24
4I{GSÌ ¡.
4PORI{C
4HRTIAI
4t{RF¡.3
4EGGDU
4EGGHA
4BROFÀ
4Pt}{TC
4TKBHA
4TI{YHA
4TIO{FA
4TIOiTC
5OATAC
5BLYAC
5IüIAC
5TA-TIYA

5]{HTDU
5OATG])
5BLYDU
5ÞlXDGD

5CRNDU
5FDRCÐ
5THYDU
5PASTD
5BLYCO
5CRNCO

3 " 58083000
"orr40203

"15665709
"02007437

.17319682
27 "290265

"42674000
r43.2905162r

12 "69567000
.0r079800
"39261528
.23556917

4.34040000
.07194303
"14.456906
.v)tc))to)
"31890427

87,52320000
172.84096639
452.9146194r
r79 "2L986597

3 " 58083000
" 01057068

"t-3192809
"0319r739

"r6056857
27.290265

"42674000
r43 "2905r62L

L2 "69567000
" 01079800

"3926L528
"23556917

4.340tOOOO

"0723939r
.r4463536
.o572BO5L
.3r744022

87.52320000
r73.92418790
453 "i2233426
rB2 "23221395

3 " 58083000
.00563798

.08738863

3 " 58083000
.OIO543¿+9

"16342405

"16015557 .r60L5557
27 "290265 27 "290265

.42674000 .42674000
I43 "2905162r L43.2905162I

L2 "69567000 12.69567000
"01079800 .01079800
.3926L528 "39261528.235569rT "235569L7

4"34040000 4.34040000
"08018]79 .OT23939r
"14581495 .14463536
"07363539 ,O572BO5L

"292rrTBT .31744022
87 "52320000 87.52320000

t92"6343555r rT3.92418790
4.56. B17BrB16 453 "L2233426
234"26361756 rB2 "23221395

236"33430000 236.33430000 236"33430000 236"33430000
244.6087ro2r 244"59701541 244.5970154L 244.59T0L54r
672"39754189 672"38l-19160 672.38119160 672"38rj.9l-60
186.67738873 l-86 "67l-15426 L86,67rL5426 l-86.671l-5426



424

r\CTIVITY
Production

COST COMBINÄTIO}i
] COST 3 COST2 COST 4 COST

5TÂI{ÂIì
5EO¡.TD
5EBLYD
5EIìOUD
5CFBHl
50F021
5CF24T
5CF46r
5CF6B2
5CFBO2
5CSLÄ4
5CSLAO
5CI.BFC
5CAVLC
5HFBH4
5ÍrTO24
SHGSLA
5PORKC

5FM,FA3

5trGGDU
5EGGHÄ

5BROFA
5PYMTC
5TFBHA
5TI{YHÄ
5TIO{FA
5TIilTC
6OATAC
6BLYAC
6TAJTYA

6I\iHTDU

244.608T1021 24.4 "50830000

253.50830000 253.50830000
73.08140000 73"08140000

.o95r7956 "O95rT720
"07089259 .07089084
"o7053813 .0T053638

"04.981795 "0498162'r
"04956886 "04956713
"o4g32ro2 "04931930
"02036749 "02036749
"0490744r "04907270

45.80647500 45.80647500
4"22829000 4"22829000
"oL595404 02085400
.23931060 "31281000
"23452439 .23203909

32"22469500 32.22469500
I.03644000 r.O3644000

L69.19927972 169.19927972
L4..6362857r 14.6362857r
LO.24540000 LO"24540000
14"99121000 14.99121000

.oo437roo .oo437Loo
"158929'56 .15892956
09535774 "09535774

5"12520000 5.12520000
.15819344 .15819344
"01216179 "01216179
.06237576 "06237576

23"95586999 23.95586999

244.5970L541 244"5970r54r

253.50830000 253.50830000
73 .08140000 73 . OBr-40000

"09577720 "O9Jr7720
"07089084 07089084
"07053638 .07053æ8
.0498l-621 "O49Br62L.O2t9567I3 "04956713
"O493I93O "O1,93L93O
"02036749 "02036749
"04907270 "04907270

45 "80647500 45 "806475004.22829000 4"22829000
.01622220 "OL622220
.24333296 "24333296
.23846630 .23846630

32"224.69500 32.22469500
L.0364+000 r "03644000

L69.19927972 L69 "19927972
14. 6362857r 14 "6362857r
IO"24540000 rO"24540000
L4.99r2rOOO L4"99I2LOOO

.00437r00 .00437r00

.15892956 .l-5892956
"09535774 "09535774

5 "12520000 5 "12520000
"r5BL93/,4 "r58r9344
"01216179 .Or2r6L79
.06237576 "06237576

23"95586999 23.95586999



425

TABLE I (coni;inuecL)

======-======::==========-==========================================
ACTIYITY

Prociuction
COST COMBINÄTION

2 COST 3 COST 4 COSTI COST

6O-{TGD
6BLYDU
6CRNDU
6}IFIDU
6GF]]DU
6O-.\TSD

6P¡.STD
60t TC0
6BLYCO
6CRNCO

6þIFDCO

6GRDFC
6EOÄTÐ
6EROUD
6CFBHl
6CF02 r-

6CF24T
6CT46I
6CT682
6CFB02
6CSL,A.4

6CSL,A,O

6CABFC
6C¡.\TLC
6HFBH2
6HyO22
(]-lLlrù L-¡\

6PORKC
6HRFJ.3
6EGGDU

OlltrLT.üA

2 " 78780000
L4 "26730000
53 "16770000
31.08870000

"03862972
"02877257
"0286287r
.0585242r
"05823L59
"o579404.3
"oo299957
"05765073

6.74602500
.6227T000
.00368300
"o5450840
"05300523

4.74580500
"23822000

24 "91836735
L.1264234.7

2.78780000
L4..26730000
53 "16770000
3r. .08870000

.03862972
"02877257
"o286287r
.0585242r
"o5823159
"05794043
.00299957
"o5765073

6.74602500
"6227IOOO
" 00368300
.05450840
"0534r823

4 "74580500
.23822000

24.91836735
r.L2642347

2.78780000
14."26730000
53 "16770000
3r .08870000

.03862972
"02877257
"02B628TT
"05852427
.o5823r59
"o5794043
.00299957
.o5765073

6 "74602500
"6227TOOO
.00368300
"05450840
.o5341823

4,7t1580500
.23822000

24.9l-836735
r "12642347

2.78780000
14 "26730000
53.16770000
31.08870000

"03862972
.02877257
"o286287r
.o585242r
.o5823rr9
.05794043
.oo299957
.o5765073

6.74602500
"6227LOOO
.00368300
" o54 50840

"o5300523
4 "7 4580500

.23822000
24 "91836735

L "12642347

293"16362059 293.16362059 293.16362059 293"l6362059
27.94086580 27.94086580 27.94086580 27"94086580

2.TBTBOOOO 2.7B7BOOOO 2.7B7BOOOO 2.787BOOOO
14"26730000 14"26730000 L4..26730000 14.26730000

284"7'IB2OOOO 2B4.T482OOjO 2B4,T4B2ooOO 2B4..T4B2OooO
284"74820000 284.74820000 284.74820000 284"74820000
r8r-"48706195 181.48706195 tBr.48706195 r8r.48706195



426

rF^TtTt¡ -t' i ^^-+;,.,,^, \afu!! I \vurf ulrrugu/l

=i-:---=================-=-===:===:==-- ======-====-===========-:=========

]\C1]IVIl'Y
Pr ocl.u cti on

COSl] COþíBTì\TJ.TION

]. COST 2 COST 3 COST 4 COST

6BROF¡.
6Pli}lTC
6TTBiI,\
6TiiYHÄ
6TIO{FÀ
6TIOÍTC
TOATÂC
TBLYAC
T\VTTTDU

TOATGD
TBLYIU
7}IFD]]U
TGFIÐU
TTHYÐU
7OÀTSD
TPASTD
TOATCO

TMFDCO

TGRDCO

7TÂIIA-R,

TEOATD
TEBLYD
TEROU-I
TCFBHT
7CTO2I
7CT24.I
7Cp46L
7CF682
7CFBO2
7CSLA4
TCSLAO

.78849643 "78849643
2.20779000 2"20779000
.01088400 "0r088400
.39574224 39574224.
"2374.4534 23744534
.75480000 .75480000
.30248004 30248004
.oL564896 "0r 564896

20"40511856 20.40511856
L84.45932699 r84 "4.5932699
3r "63342840 3I "63342840
3.78740000 3 "78740000

r9.38480000 1g " 38480000

54.LO665764 54"10665764
14.84184236 L4"81,181,236
65.99380000 65 " 99380000

.09618700 "09618700

.o7 164296 .07164.296

"07L28475 "07128475
"03639776 "03639776
.o23rT577 "02317577
.0L977889 .0r977889

.78849643 "78849643
2"20779000 2"20779000

. 0r_0884 00 " 010884 o0

.39572i224 .39574224

.23742i534 23744n4

.75480000 "75480000.30248004 30248004
"o'r564896 "01564896

20 "405 ri856 20 " 40511856
L84.45932699 r84 "45932699
)L "63342840 3L.63342840

3 "78740000 3 .7874.0000
19 " 3BzrB0000 19 " 384 80000

54.LO665764. 54"10665764
14.84\84236 14.8tt_84236
65.99380000 65'"99380000

"09618700 .09618700
"07164296 .0T164296
"07728475 "O712847i
"03639TT6 "03639776
"o23L7577 "O23r7577
.0l-977889 .01977889

544"46407671 544. "4640767r 544"¿,6407671 544"4640767r
544 "4640767L 5'14 "46407671 544 "46¿tO76TL 544 .4640767I
BB"4r_85057r 88"41850571 88.4185057] 88"41850571
3.78740000 3 "78740000 3.78740000 3.78740000

19 " 38480000 19 " 38480000 19.38480000 19.38480000

" 01968000 " 0r968000 " 01968000 .01968000



4.27

TABLE I (continued)

I\CTIVITY
Pl o duci;i on

COST COMBTI{,A.TION

2 COST1 COST 3 COST 4 COST

7Cr\llIC
7CÅ\¡LC
7I{TBIIl
TFIFBI-I2

7HTO22
TIIGSLA
TPORI{C
THRrrÀ3
TEGGDU

TNGGHÀ

TBROFA
7PY}iTC
TTFBHÄ
TTKYHÀ
TTIOIFÄ
TTIO{TC
BOATAC
BBLY-dC

8TÄIIYA
B\j-HTIU
BOÀTGÐ

SBLYDU
B}ÍFDÐU
BGFDIU
BTHYDU
SOATSD
BPJ.STI
BOATCO

Bl'lFDC0
BGRFDC

BTA-TIAR

6 "66737500
"61545000

"oo23r2r7
"03L90799
"o3r26c)83

4 " 6c)O47 500

" 20591000
24 "62785r\4
I.IT329OB2

"77930357
2 . t8205000

" 00845 100

"30727836
.18436702
.74600000
"4ro41937
"02415899
"20864270

34.64989254
403.89942898
5r "71937950

4 "12990000
2 " 11380000

6.66737500
.615 4jOOO

.oo23r2r7

.03 r9o79c)

.03126983
4.69047500

" 2059r000
24 "62785rr4
I "II}29082

.77930357
2.18205000

" 00845 I00
"30727836
"18436702
.74600000
"4ro4rg3r
"02405705
"20874tt64

25.70950276
402.99824786

51 "50tO9074
4.12990000
2. r1380000

6.66737500 6 "66737500
.6154 5000 " 6r54 5000

.oo23t2r7 .oo23r2r7
"03190799 "03190799
"03126983 "03126983

4.6904.7500 4.69047500
.20591000 .20591,000

24 "627B5rL4 24 "62785 t 14
r.11329082 . r "rr32c)O82
"77930357 "77930357

2"18205000 2 "18205000
.0084 5100 "0084 5100
.30727836 "30727836.18436702 "\8436702
.74600000 .74600000
.4IO4I93I " 

LrIO4l-93I

"02405705 .O24r5\gg
.20874464 .208642T0

3r.99709727 40.86818990
403.46462207 404.36066316
5L.50rO9074 5r "71931950
4"12990000 4.12990000
2.11380000 2.11380000

738.75476250 738.75476250 738 .65476250 738 ,7547'0250
738"75476250 738.754.76250 738.75476250 738.75476250
229 "11805498 229 "LrBO1498 229 "rr805498 229 "118054.984.12990000 4" 12990000 4"12990000 4" 12990000

2 " 11380000 2 " 11380000 2.11380000 2. 11380000



4.28

TÄBLB I ( continuecl)

ACTIVITY
Pr ocluc 1, i on

COSlI COMBIN,A.TIOì{
I COST 2 C0S1' 3 COST 4 COST

Bll0r\l'])
SlrR0un
SCTI]HT
8Cr02r
8CF24.r_

BCIr4 (r1

8CF682
8CF802
SCSLÁ4
8CSLÀO
BCI.BFC
BC,{\TLC

B}ITBH2
BHFO22
BHGSLA
BPORI(C

BI{RFÀ3
BEGGDU

BEGGHA

BBROF¿\

BPTT{TC

8TFBIL{
BTIffH¿\
STIC'{FA
STIOiTC

9O,A.TÄC

9BLYAC
9TAÌIYA
9\!TITDU
9OATGD
9BLYDU

92 . 09 500000
92.86380000

.I22629OO

.o9tT776

.08728807

.o62577 68

"o622647c)
"06195347
"oL272630
"o6164.370

9 "9,i565000
" 9i806000
.00690663
"o994554r
.o9746630

6.99673000
.22567396

36.73709484
2.49237607
r.74.466325
3.25494-OOO

"0o927300
.33776628
.20229977

r_ " 11280000
.orr4272T
.01r5 5861
.54491412

2 "27520000
27.78048335
30.77977869

92 " 09500000
92.86380000

"'r22629OO
.09133776
.08728807
"o6257768

. .06226479
.o6195347
"or272630
.o6164370

9 "94565000
" 91806000
.00693 589

"ogc)87 684

"o9746630
6.99673000' .23204]-93

36 "73709484
3.66580102
2 "56606077
3.25494000

"0o927300
.33716628
.20229977

1. 1r-280000
.0tr1B187
.01155861
q¿qt qoî2

2 "27520000
27 " 18389803
30 "-t7977869

92.09500000 92.09500000
92.86380000 92.86380000

.12262900 .12262900

.o9r33776 "O9r33776

.08728807 "08728807
"06257768 .06257768
.0622647c) "06226479
.06L95347 "06195347
.or272630 "0\272630
"06\64370 "06164370

9 "94565000 9 "94565000
.91806000 "91806000
"00693589 .00690663
.0998768,t, "0994554I
"09746630 "O9746630

6"99673000 6.99673000
"2275T823 .22Lr6052

36.73709484 36.73709484.
2.84327491 1.66068367
r.9902924.4 r.16247857
3.25494000 3.25494000
"00927300 "00927300
.337L6628 "337t6628
.20229977 "20229977

1.11-280000 t " 11280000
.01r35388 .0i160120
" 01155861 " 01r55861
.54498750 "54474019

2"27i20000 2"27520000
27 "602A8\57 28 "203327L6
30 "779778'o9 30 "77977869



A3q

,,\CTIVITY
Producii on

COST CO}ÍBINATION
2 COST 3 COST 4. COST1 COST

9OATSD
9P,\STD
gBLYCO

9EOÀTÐ
9EBLYI
9EROUD
9CABFC
9CAVLC
9HFBH2
9HFO22
9I{GSLÀ
9PORKC

9H]ìFÄ3
9EGG]]U
9EGGIJ]\
9BROFI.
9PYTTC
9TFBHA
9TKYHA
9TIOÍFA
9TTO{TC
I\¡HTIU
OÄTGÐ

BLYDU
RYEDU
SCR}U
ECNDU
CORNÐ

B "92646880
12 "47993120

B " 92 646880
L2 "47993120

27"91820000 27.91820000
2L.40640000 2l-. 4064.0000
12"00842500 12"00842500
1"10847000 1"10847000
"00037400 .00037400
" 00561-000 

" 00561000
.oo549780 "00549780

B "4.4788500 B .44.788500
"22402070 "2r8247rT

44."3J654262 44"35654262
r "L7342495

"82139747
3.93003000 3 " 93003000
.oo499076 "00499076
. 1814 641-l_ .1814.64rr
. l-0887847 " 10887847

r"34360000 I "34360000
IO5 "85344000 79 "3TOL4B76
r35"24B9BOOO 96"78308720
40 "79583575

.54153000 " 54153000
19 .983 59000

r79 "6480482L r99 "79507067
34"32340000 34"32340000

8"92646880 8.92646880
12.47993120 12"47993120

27.9).820000 27.91820000
2I"40640000 2I"40640000
12 .00842500 12 . 0084.2 500
1"10847000 1"10847000
.00037,i00 .OOO3T4OO
.00561000 .00561000
"00549780 "005497808.44788500 8"4.4788500
"222294r8 "22811287

44"35654262 44.35654262
"822526Lr 2.O55rL735
.57576827 r"403582l-4

3"93003000 3"93003000
.oo499076 .00499076
.18146411 .1814641]
.10887847 " 10887847

I.34360000 1.34360000
to5 .85344000 105 .85344000
r27 .17072027 r32.13476347
19"36952512 20.70387998

"54.153000 .54l-53000
19"98359000 19.98359000

L99 "63707584 799 "63707584
34.32340000 34"32340000
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TABLE I (continued)

;\CTIVITY
Prod-uc-r,

Moventent,
COST CO}ßINATION

1 COST 2 COST 3 COST 4 COST

13 NGGS

14 BGGS

23 BGGS

53 EGGS

54 ]ìGGS

64 ]IGGS

74 ]]GGS

84 IICÌGS

] ]IGGS

3 ]JGCiS

5IPORI{
52PORI(
5 3PORI{
6IPORI(
62POIìI(
64PORI{
74PORI(
84P01ìÌ(
89PORI{

lPORI{
2PORt{

T2CABF
l3CABF
62C¿\BF
63CABF
64CÄBT
65CABF

74CABF
75CABF
82C,{BF

2 "OO5TB445
r.52'to5r78
2.93880456

26.4213380r
r_9 " 05978398
r0 " 4 990r804
2.35547052

"4.7460000

2.95396283
"53569500
"35854-352

r.31074.125

7 "6232l-50r

]. 03800000

"7747650r

16 "423399L5
6 "75130509

3 "54654500

2.00518445
t..52405178
2.93880456

26 "42t3380r
19 "05978398
10 " 4 9901804
2.35547052

"¿tT46OOOO
"53569500

. "05559190
1"989881r-B

3 "26692977

7 "6232150r

r_ " 03800000

"71230476
"o6246024

16 "39671342
6 "77799082

3.54654500
"02579786

2.O05r8445
r.52405178
2 "938804.56

26.421.3380r
19 .05978398
r0.4 9901804.
2.35547052

"47460000
.53569500
"05559190

2 "95396283

.3 "26692977

7.6232r50L

Ì " 03800000

"7747650r

L6 "42251128
6 "75219296

3 "54654500

2.OO5I\¿:¿r5
r.52405178
2.93880456

26.4213380r
19.05978398
I0 .4 9901804

2 "35547052

"47460000
"53569500
.05559r90

2 "95396283

3.20497977

7.6232L50r

I . 03 800000
.71230476
"o6246024

L6 "42251128
6 "75219296

3.54654500
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T^BLE I (continued)

ÄCTIVITY
Pr-oduct
it{ovement

COST CO},ßIT]ÄTTON
I COST 2 COST 3 COST 4 COST

B4C¡,BT
BSCABF
89C;\BF

2CABF
3CÄBF

3].CÂVL
32Ci\YL
35CAVL
4 1CAYL

' 42C.t{{L
43CAVL
45CAYL
6 5CA\IL
85CA\T,
86CÀ\T,
BTCA\IL
B9CA\T,
2ITT}{T
2 3TIúVÍT

53TIC{T
65TKMT
73TIüUT
T4TIOIT
75TIC'{T
B3TIO{T
85TI${T
B9TIS.{T

93TIÛÍ1
95TIS,IT

lTIO{T

LO "O3900499
12.00842500

2 . 4 2888000
.96382000

.07029000
"49632000

"61545000
l- " 10847000

"12I44I15

2.284.50040

r "32511465
.28878316
"r452996r

r "33133743

.o5004440

"o438TLT7

l0 " ol-320713
12 "0084,2500
3.39270000

" 07029000
.40326000

.61545000
1.10847000

"12144TL5

2 "28450040

r "325Lr465
" 28878316
.r452996r

L "33133743

"o5004440

"04387r77

"07029000
.49632000

"05004440

"o4387l-77

"07029jao
"or249484
"40326000

"o5004440

"o4387r77

l-0 " 039004 99 ro .03900499
12.00842i00 12"00842500

2 "4.4657428 3 "39270000
"946L2572

.61545000 "6i545000
I " 10847000 r. 10847000

"12I44II5 "T2I44IL5

2"28450040 2"28450040

r "325114.65 I "32511465
.28878316 "2BB78316
"1452996L "1452996rL.33133743 1.33133743
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i\CT I\rITY
Product
Ilovemen'r, ICOST 2COST 3COST 4COST

2TIO1T

31rrs1T "07092823 .07092823 "07092823 "07092823
9TIûVIT

23Plt{',t'
5 tPYl'{T
53PniT r.00024000 1"00024000 I "00024000 1"00024000
54p\TrT 12.69567000 r-2 "69567000 L2 "69567000 12 "6956TOOO
84PY}ÍT
BgPylil' r"63011710 3"93003000 2"31787883

r.P\1,17

2PY}IT
3PIT1T "42950000 .42950000 .42950000 "42950000
9Pr1YT

70c.\24
8oc.t\24 "00359300 "00359300 "00359300 .00359300
TzCA46
I3CA46
3rcL46 .OOr955r4 "00192668
32CL46
4rcA.46 .00126573 "0O323L62 "OOr304g4 "0032316242CA46 "00157988 "00153860
45CA46
75CÃ46
76CA46 .0330382r "0330382r "0330382r "O330382L
70cA46 ,OOL4q235 "OOr4g235 "OOI47235 "Oor1,g23i80cA46 "01154.765 "01154.765 "0Lr54765 "0115476570cA6B "01304000 "01304000 "01304000 .01304000
80cA6B
70cA80 "00328100 .00328100 .00328100 "00328100

:1ïi:=

COST COMBINATION
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rn^Dr n T / ^^,.,+.i,.,,^.1 \LJUUD J, \ UUrr VIrr UgU /

r\CTIVITY
Ploduct COST COMBINiTTION
Movement ICOST 2COST 3COST 4COST

l3CAFÀ
76C-\FA
t2HGF¿\
l3HGF:\
23IIGFÄ
54TIGFÄ
6OIIGFA
BOHGFA

Feed Receipts
from Outsid-e

Sources

.00341807 .00341807 .00341807
"oo340748.00029604 "00898239 .OOB9B239 "00898239

"0745147r
" 00041300

"00041300 "00041300
.00041300

2EWI{ET 9 "917634.96 9 "91763496 rO "84986263 9 "9r7634c)62E0ÄTS r5.0961-8997 15 "09618997 15 "56847L44 15 "096189972EBALY 40"79583575 19.369525L2 20.70387998
2ESCRE 19.98359000 9.82680000
3E\TTET
3tr,\RYE
3ESCRE
4Eì^/HET 52.93213960 35.3lgg40gg 54"65270719 46.64454508
4EOATS r20.r527gOO3 8L"68689723 rrr.60224883 117,03857349
4.EBÀLY
4EXRYE .54L53 "54153 "54153 "541534ESCRE 19.98359
5EhrHET 29.32784716 29 "32784716 29 "32784716 29.32784716
5EO¡.TS
5EBÄLY
9E\TIET 13"67581828 4.80472565 t] "02302302 l-9"96341279

:::i::: _=_=___=_=====_==.-__1::___::=:=_========= ===__==:=_



ACTI\TITY
Tlan¿l Tlo¡ai rr*.c

front Outsid"e
Sou::ces

COST CO}IBIN¡.TION
2 COST 3 COST 4 COSTI COST

2:uxclìN
3ri\cR¡;
4F.\CRN r45 "3246482r
5E,\CRN

Basic Herd.
Dis tr ibuti on

].TBHCA
2TBHCÄ
3TBHCÀ
4TBHCA
< r¡rlLf ñ r1

6TBHC.{
TTBHCA
BÎBHCA
]TBHHG
2TBHHG
4TBITHG

5TBTtrIG
6TBHHG

TTBT{ITG

BTBI{HG

9TBTü{G
lTTHAR
2TTHAR
3TTHAR

L65 "47167067 L65 "31367584 165.31367584

No Basic Herd. Dis'vribution for This Right Ha¡rd. Side



4)6

ACTI\TITY
B¿¡.sic I.Ierd
lli s tributi on

CO,ST CO}fJ]INÀTION
1 COST 2 COST 3 COST 4 COST

4TTIINì
5TTIlr\R
6TTH¡,R
TTTHr\R
STTIIAR
9TTi]ÀR
lTTtlr\G
2TTII.,\G
3TTILAG
4TTII,A.G

5TTHAG
6TT}IAG
TTTHAG
BTTHAG

9TTHAG

Pasture-
Itnra o'a

Balance

lFORDU
2TORDU

3FORDU
4FORDU

5FORDU
6FORDU

TFORDU
SFORDU

9FORDU

65 "954r549r
80.02813036
87 "55720000

1078. 29262433
1153 " 340552IO

569.49640000
r0BB " 928L5342
L477.5095250r

2I.40640000

65.98220000
80"02813036
87 "55720000

1078 " 29262433
7L53 "3125070r

569 "4964-00A0
1088.92815342
1477 "5095250r

2r "40640A00

65 "98220000
80.028i3036
87 "55720000

1078. 29262433
Lr53 "3r25070L

569 "49640000
10BB " 92815342
1477 "5095250L

2r "40640000

65 "98220000
80.02813036
87 "55720000

1078.29262433
rt53 "3125070r

569 "49640000
1088 " 928L5342
L4T7 "5095250r

2r "40640000
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T^lll,ll I

EFIIECT O].'TII]I Iì]]SOUIìC]] Iì]]STRICTIONS ]}IPOSED BY lì]-GI]II I-IAND SI-DE TTIREE
IN CO}IBINATION WIiII.I ÄL'Ì']IIìNÄTI\TI COST S]îU.,\TÌONS UPON TH.E

LEVEL 0l' r\.CTIYITIES ¡.T 0PTIMÄLITY

AC]]I\¡ITY
GIìOUI?

COSl] COMBINÄI]ION
I C0S1l 3 COST 4 COST2 COS'T

I0 ¡\11':\C

lBL}IAC
l¡,1\t)^c
1'IÂIN,,\
]\¡IiTDU
IOATC])
TBLY]]U
1}IXÐGD
TTIIY]]U
lPASTD
].OATCO
1BLYCO
lI,iXnC0
1TÄHAR
lE0¿\TD
]EBLYD
]EROUD
}CFBi{1
1CF02l_
TCF24I
r-cF461
1CF6B2
}CFB02
]CSLÄ4
].CSLAO
lCABFC
lCA\T,C
lI.IGBH2
lHFBH4
1HFO2 l

.00064 650

"oo347802
.oo3oo312
" 01016061

_L " 24 800000
r "46382674

ro.2T3 50000
B.t!,81273II

32 " 99110000
3 2 . 991Ì0000

B "4.81273rI
32.99110000

ro. 273 50000
5 " 17580000

.oo552673

.00411648
"oo409589
"oo2r5695
.oo2r4617
"0o2r3544
" 00033858

"0o2r2476
.76147500
" 07029000

"005770r5
. 004 l5 706

"or39 r2r7
" 0r01,6061

r.24 800000
t ! .70641947
12 "27929r53
39.286L6795
32.99110000
32 " 99110000

10"91158010
32 "99rrOOOO

10. 273 50000
5 .17580000

"0o532383
"oo396535
"00394552
.002933r4
"oo29rB4T
.00290388
" 00033858

"0o262142
.76147500
" 07029000

"00251400

.oo3t3317 .oo3r4tTT

.00385200 .00385200

.oo\57)75 "00857575
" 010r6061 .0r_0Ì6061

1.24 800000 1.24800000
7 "09408367 7. r1368858

rr"37BL79r6 r1.378r_7916
24"21679434 24.21679434
32 " 99110000 32.991r_0000
32 " 99110000 32.99r10000

B. 58963889 B. 58963889
32 " 99110000 32 " 99r10000

ro.27350000 r0.27350000
5 " 17580000 5. i7580000
"o055r769 .0O55r769
.ao4Lo974 "OO4iO974
.0040891.9 " 

00408919
.00219156 .00219156
"0c218060 .00218060
.002L6970 "00216970
.00033858 "00033858
.00215885 "00215885
"76147500 "76147500
"07029000 "07029000

.0013 8457 " 0013 8457
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ACTIVITY
GIìOUP

COST COMBINATION
]- COST 2 COST 3 COST 4 COST

1IlI022
1Hl.'O24
lP0iìI{c
]-HRFÀ3
]EGGDU
lliGGlt^
ll]lì0I^
lPY}iTC
TTI¡BFIA
ITYI{]-IÂ
ITIûVIFÄ
]TIüYTC
2BLYAC
2MXDAC
2T l\lrv^
2IVHTIU
2OATGD
2BLYIU
2MXÐGD

2THYDU
2PASTD
2BLYCO
2CRNCO

2SCRCO

2TAHAR
2E\\¡HTD
2EOATD
2EBLYD
2EROUD
2CFBHl
2CFO2I
2CF24I
zCF46I

.5356s5oo "?:tizll,:rå
"0r358502 "013,1.78552.81272509 2"8r2725O()
.12714796 " 10782686
.08900357 "O7547BBO
"2492rOOO .24g2tOOO
.ooo202r4 "0003051 l.00734992 "OrrO9375.oo440995 "00665625
'o'52oooo 

:3ii;333î

"o2744000
.24000000

"o1584909
" 24000000

26 "3700052r

33.37173036 33.37173036
46.65640000 46"65640000

.10836578 9 "6688052L

19 .983 59000
33.37rT3036 33"37L73036

16"70120000 16"70120000
B.3O27OOOO B.3O27OOOO

"00567694 00654718
"00422836 "00487654
"00420722 .00485215
"oo576606 .OO24.37r4

.o20go70r "o20go70r
"5356c)5OO .535695OO
.01358502 .Or347855

2"8r27250c) 2.81272509
.12714796 . 10782686
.08900357 .07547880
"24921000 "24g2rooo
"ooo202r4 .00030511_

"00734992 .01109375
.o0440995 .00665625
"08520000 .08520000
"00982727 "01107058

"0r761273
. 24 000000

.01636942

.24000000

22.35762433 25.L86244r2

33.37rT3036 33.37173036
46"65640000 46"65640000

19.98359000 19"98359000
33.37173036 33"37173036

16"70i20000 16"70r20000
8.30270000 B "30270000.00568599 .00568599
"oo4235ro "OO4235LO
"oo42r3g2 "OO42I372
"o0573L45 "00573145
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T.A,BLll I ( continuccl)

==- ==== 
-l=========:= 

=-====== =======-:-=== -=====-================= ======

ÀCTI\¡ITY
GIìOUP

COST CO}f]]TNATIOIJ
1 COST 2 COST 3 COSÎ 4 COST

2CF682
2CFBO2
2CSLÂ4
2CSLÀO
2C.¡\BFC

2CA\ILC
2IIFBHl
2lIIrllI-I2
2I]FBII4
2TITO2T
2Tft-O24
2I{GSLA
2POlìt(c
2HRFAT
2HlìFA3
2EGGDU

2EGGHÄ
2BROFA
2PTIYTC

2TFBHÀ
2TKYHA
2TIO{FÀ
2TIO{TC
3 O¿\TAC

3BLYAC
3MXn¿\C

3TAHYA
3VHTDU
3OATGD
3BLYDU
3IÐüGD
3THYDU
3PÄSTD

"00573723
.00570854

.00t68000
5 " 37680000

"49632000

"oo253r69

"o4025395

" 0r896000
3 "78256000

"oo27g514
.09985Tr4

19 "86074430
I.04747r3r

.73322992
I . 75 968000

.0021t851

.OTB4B34T

"04709005
.08520000
"oo440459
"013r1151

" 02188390

" 72000000
8.69227898

34.23047888

43 "77860000
43 "77860000

"o0242495
.oo241283
"00239075
.oo26687L

5 .37680000
.49632000

.01896000
3 "78256000

"10084155
19.86074430

"67866327
.4-7506429

I ,75968000

" 08520000

"o0445519
"or376917

"o2rrT563
.72000000

8.79214515
35.94745282

43.77860A00
43 "77860000

"oo57027c)
.oo567428

.00570279
"oo56T42B

.0056459r "0056459r
5.37680000 5.37680000
"¿19632000 .49632000
"oor2r67g

.0r934694

"ooL2r67g

"or934694

"01896000 "01896000
3 "78256000 3 ,T8256000

"TOL9TT,L2 "IOL9T742
19 "86074430 rg "86074430

"89779592 .89779592
.628457L4 62845714

r "75968000 1.75968000
.oorT4740 .000305Ìr_
"06353549 .0r109375
"0381_2130 "00665625
.0852000 "0852Ç000
"00440459 "OO4455rg
"0r3r1151 "013r1151

"02rB8390 "02183330
.72000000 "720000008"69227898 8 "792r45L5

34".23047888 34.23047888

43 "77860000 43 "77860000
4.3 "77860000 43 "77860000
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'I'^BLll I ( con'Linucd)

=--=--:: 
i::=-i======-:-===--===-===============-===--=-=:======:=:===_======

ÂCT.ì VITY
GIìOU?

COST OOÏ{BINAIIIO\T
2 COST 3 COSTI COST 4 COST

3BL}'CO
3}fXDCO

3CTìNCO

3IìYECO
3 SC]I,C O

3TAHNì
3E\rllTl)
3lì0^Tl)
3EBLYN
3EROUD

3CFBI-I1
3Cr02r
3CT24L
3CF461
3CT682
3CF802
3CSLA4
3CSLAO
3CABFC
3CA\iLC
3HFBH2
3HFBH4
3HFO2 I
3HTO22
3HTO24
3HGSLÄ
3PORKC

3tilìFÀ1
3HRFA3
3EGGÐU

3EGGH,I\

3BROFA
3PYI{TC

17.78067888 19.49765282 17"78067888 17"78067888

43 " 77860000

16 . 4,1980000
7.57270000

"oo671676
" 00500285
.oo497783
"oo4g52gÁ,
.00492BrB
"0o4.90354.

"oo487902
4"36865000

"40326000

" 02048887
3.0T333000

"oB4r2r54
16 "13685474

"09523BrO
.06666667

1 "42974000

43 "77860000

r6 " 44980000
7 "57270000

"O065731r1.
" 004 89608

" 004 871 59
. 005 5013 I
"oo5473BO
"o0544.64"3

.oo541920
4.36865000

"40326000

"or8242rr
3.0T333000

"o8362798
16 "r3685474

7 "42974.000

43.77860000 43.77860000

16 " 44980000 16 " 44980000
7 "57270000 7 "57270000
.0067'1676 .006T1676
.00500285 .00500285
"00497783 .OO497783

"00495294 .OO495294

"00492818 .OO492BTB

"00490354 "00490354

.00487902 "00487902
4.36865000 4"36865000
.40326000 .40326000

"0204.8887 .02048887
3.07333000 3.07333000

"o84r2r54 .08362798
16.13685474 16"13685474

" 09523810
.o6666667

r"42974000 r "42974000
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TÂBLE I ( continuecl)

ACT],VITY
GIìOUP

COST COþÍBINATION
] COST 2 COST 3 COST 4. COST

3Tlllllì^
3TI{I.IY,\
3 TIifil¡.,\
3TIi1\iTC
4lll,Y^c
4 TAI]YÀ
4ì\rllî])U
zl 0-'\TGD
4I3LYÐU
4},I\DGD
4TI{YDU
4PASTD
4CRNCO

4RYECO
4SCRCO
4ÎAHAR
4BOATD
4NBLYD
4EROUD
4CFBHl
4CFO2I
4CFz4t
4CF46T
4CF682
4CT802
4CSLA4
4CSLAD
4CABFC
4CAVLC
4HTBH2
4HFBH4
4HFO2T
4HTO22

3?31?Tr?+
.jLIOT250

.48880000 .48880000 .48880000

.0587332r . 1031 094 r . 1031094 1

.4L386679 .36949059 .36949059
2.2r760000 2.21760000 2"21760000

.ooo507J4

.oLB454 17

.orro7250

.4 8880000

.r0310941

.36949059
2 "21760000

r52.45967635 267 .6514000A 267.65140000 267 "65140000

4.49.64802433 449 "64802433 449 "64802433 449.64802433
628.644.60000 628"64460000 628.64460000 628"64460000
I3B"79IB95L¿: t4I"7OOL7462 L35.42430498 I35.424jO498

.54153000 "54l-53000 .54153000 .541-53000

449 "64802433 449 "64802433 449 "64802433 449 "64802433

267 "65140000 267 "65140000 267.65L40000 267.65l'40000
62.72060000 62.72060000 62.72060000 62.72060000

"09249958 .09225677 .09278074 .09278074
.06889646 "0687156r .069t0588 " 06910588
.06855198 "06837203 .06876035 .0687603J
"03528435 .03621319 "03420882 "03420882
"o35roT93 "036032l2 "03403777 "03403777.03493239 "03585196 "03386758 .03386758
"}2L5BI94 "02025066 "02264142 "02264142
"03475773 "03567270 "03369825 "03369825

38"79232500 38"79232500 38.79232500 38.79232500
3"58083000 3"58083000 3"58083000 3.5BOB30OO

"00398466

^/1-a^^/"voJ- I o¿¿o



4¿t2

r\CT.IVITY
GIìOUP

COST COMBIN,I\TION
T COST 2 COST 3 COST 4 COST

4lIF024
4I]GSLA
4POIìKC
4HRFÀ].
4HRFA3
4]]GGDU
ZIEGGI]A

4BROFÄ
4P}liTC
4TI{BI]À
4TI(YI{À
4TIOlFA
4TIOITC
5OATAC
5BLYAC
5lo(lÄc
5TAHYA
5IV-HTfU
5OATGD
5BLYDU
5}L{DGD
5CRNDU
5FDRCD
5THYDU
5PASTD
5BLYCD
5}D(ÐCD
5CRNCO

5TAHAR
5EOÁ.TD

5EBLYD
5EIìOUD
5CFBH]-

"0605270227.290265 27 "290265

.77049027 "77049027
L43 "2905r62L r43 "2905L62r

6.47738265 6.4.7738265
4 "53416T86 4"53416786

L2.69567000 12"69567000
"o1554335 "01554335
"56515625 "56515625
"33909375 "33909375

4.34040000 4"34040000
"06392189 "06437479
"08464099 "08467992
"05160329 .05214297
"39158382 .39055232

87 "52320000 87.52320000
r53.57042304 154.6584.9799
265.16837842 265.2903223r
L64.r707r9r5 165 "88765488
277.55TBOOOO 277.55780000
236 "33430000 236.33430000
216"994.4.2808 2L6 "99442808
633 "79052394 633 "79052394

27 "290265 27 "290265

.77049027 "77049027
r43.2905).62r r43.2905162r

6 "47738265 6.4773826j
4.534L6786 4"534L6786

12.69567000 L2 "69567000
"o).554335 "0L554335
"56515625 "56515625
"33909375 "33909375

4"34040000 4 "34040000
"06395319 "06403423
"o8464099 "08¿,64099
.o5L60329 "05L60329
.39155252 .39L47r48

87 "52320000 87.52320000
r53.6456LOOL L53.84032723
265.L6837842 265.1683784.2
164.1707r8r5 r_64" 17071815
277.557BOOOO 277.55780000
236.33430000 236.33430000
2L6 "99442808 216 "99442808
633"79052394 633.79052394

277 "55780000 277 "557BOOOO 277 "557BOOOO 277 "55780000
216.99442808 216"99442808 216"99442808 216"99442808

253 " 50830000 253.50830000 253.50830000 253.50830000
73 " 08140000 73 .08140000 73 " 08140000 73 .0Br-40000

.08080183 "OBOB0183 .0B0B0r_83 .08080r83



t,43

.rlOl'IVITY
GROUP

COST COMBI},I-ATION
r COST 2 COST 3 COST 4 COST

5CIO2 I
5CII24I
5CF4 6 l
5CF6B2
5CFBO2
5CSLA4
5CSLÀO
5C'\BFC
5CA\TLC

5I-iFBI]4
5frpo24
5I]GSL;\
5PORI(C

5HRTA3
5EGGDU

5NGG}IA
5BROF,{
5PYì"ITC

STFBHA
5TIüHA
5TICVITA

5TI(]YTC
6OATAC
6BLYAC
6TÄITYA
61{HTDU

6OATGD
6BLYIU
6CRNDU
6MFDDU
6GFDIU
6OATSD
6P,{STD

.06018363

.059BB27r
"0794440r
.07904679
"07865L56

" 06018363
.05 9 88271
.0794+40l.
.07904.679
.07865156

"07825830 "07825830
45.80647500 45"80647500
4"22829.OOO 4"22B2)OOO

"0146143T "Or4T672r
"2r92r56r "22rJOB22
"21483130 "2r707806

32.22469500 32"22469500
"86209238 .86337694

169 "19927972 169.19927972
8"133Ì2223 8.39735682
5.69318556 5 "87814977

14,99r2rOOO L4.ggr2LOOO

"01835379 "0r949068
"66734375 "T0868125
"40040625 "42520875

5 "125200A0 5 .12520000
"15819344 rT654714
"03550649 04938078
.03903106 .00680308

12.35026030 12"35026030
345.36634598 385 "43595355
8r.57368299 rr3 "4488832L

" 06018363

"059BB27r
"OT9,l44OI
"07904679
"07865156

.06018363

"059BB27r
"0794440L
"07904679
.oT865156

"07825830 "O7825830
45"80647500 45.80647rOO
4"22829OOO 4"22829000
"0I46I,t37 "01461437
"2192156r .2r92t56L
.21483130 "2r483130

32.22469500 32.22469500
"86282002 "86231164

169 "19927972 169 "199279728.28279762 8.17822416
5.79795833 5 "7247569r

t 4.9gr2rooo 14. 991-21000
"01835379 "0L9r8557.66734375 .69758750
"4004062j .4TB552JO

5 "12520000 5 "r2520aOO
"rT6547r+ .r76547L4
")493BO7B .04938078
"00680308 .00680308

12"35026030 t2"35026030
385.43595355 385 "43595355
TI3 "44,88832I l-l-3.4488832I

2 "7B78OOOO 2 "78780000 2.78780000 2 "7B78OOOO14"26730000 14"26730000 :'4..26730000 14"26730000
284 .74820000 284 "74820000 284 "74820000 284 "74.820000284"74820000 284"74820000 284"74820000 284"74820000



444

T,.\llLE I (continuccl)

-.-.--:--=====================--==-====':====-:====-----===========--.==-==
COST CO}ÎBINÂ'I]ONÀC1]IVITY

GrìOul? ] COST 2 COST 3 COST 4 COST

60]\TC0
6BLYCO
6CRNCO

6}lFDCO
6GlìDTC
6EOATD
6EROIIÐ
6CFBII].
6CF02l
6CF24T
6CF46I
6CF682
6CFB02
6CSLA4
6CSLAO
6CABFC
6CÄVLC
6HFBH2
6HFO22
6HGSLÀ
6PORI(C
6HRFA3
6EGGIU
6EGGHA
6BROFA
6PYIÍTC
6TFBHA
6TKYHA
6TI${FA
6TIIUTC
TOATJ.C

r87 "67422048 r92"76852716 r92"76852716 r92"76852716

2 " 78780000
14 "26730000
53 " 16770000
31 " 08870000

"038r-1315
"02838782
"028245BB
" 0605002 5

.06019TT5

.05989676

.00160272
"05959728

6.74602500
"6227TOOO
"0ro75216
"L59r379r, . r5 5955L5

4 "74580500
"r3755567

24.91836735
r.12642347

"78849643
. 2"20779000

.00270300
"09828125
"05896875
.75480000
.3l-248126

2.78780000
14"26730000
53. 16770000
3 I .08870000

"o3T68782
"o2BO7rO2
"02793066
"o6212726
.06181662
.o6L50754

.06120000
6 "74602500

"6227|OOO
.oL495416
"22132160
"21648217

4 "74580500
"L37 55567

24.91836735
L.12642347

"78849643
2.20779000

"oo270300
.09B2Br25

' 
"05896875
.75480000
.3L248r26

2 "78780000 2 "78780000
).4"26730000 14"26730000
53.16770000 53"16770000
31.08870000 3r " 08870000

"03768782 "O3768782
.o2BO7rO2 "O2BO7rO2
"02793066 "02793066
"06212726 .06212726
" 06181662 " 06181662
.06150754 .06150754

.06120000 .06120000
6.74602500 6 "74602500
"6227LOOO "62271000
.0\495416 "01495416
"22132160 .22132160
.21648217 .21648217

4"74580500 4"74580500

"13755567 "13755567
24"91836735 24.91836735
r"12642347 r"12642347
.78849643 "78849643

2"20779000 2.20779000
"oo27o3oo "oo2To3oo
"o9B2Br25 "C9B2Br25
"05896875 "05896875.75480000 .75480000
"31248126 .3124-8126



4tr5

TABLE I (conr,inuccl)

ACTIVITY
GROUP

C0ST COl'lBINiilTI0N
1 COST 2 COST 3 COST 4 COST

TBLYÄC
7\¡IITIU
70ÅlrIlD
Tlll,tiDU
7MF])DU
7G]IIDU
TTIIYDU
70ÂTSn
7PÄSTD
TOATCO
7}lFllC0
TGRDCO

TTAH¡,R
TEOATD
TEBLYD
TEROUÐ

7CFBHl
7CFOZI
7CF24T
7CT46I
7C\-682
7CFBO2
7CSLA4.
TCSLAO

7CÄBFC
TCAYLC
THFBHI
7HFBH2
7HTO22
THGSLA
TPORKC

7IfiFA3

"00564774 00564774 .00564774 "00564774
15 "96144983 15 "9614.4983 15 "96144983 15 "96144983l-Bl.85035004 LBO.L236335r rBO.1236335r rBO.1236335r
1r.41656898 11.41656898 r1.41656898 l_1.4,ì_656898
3.78740000 3 "7874OOOO 3.78740000 3 "7874000019.38480000 19"38480000 19.38480000 19"38480000

562.4.662667r 562 "4662667r
562"4662667L 562.4662667r

76 "94720637 75 "22048984
3"7874.OOO0 3"78740000

19 " 38480000 19.38480000

68"94850000 68.94850000

65 " 99380000 65.99380000
"10064440 .10078857
"07496297 .07507035
"07458816 "O7469500
"02927776 "02872628.o2o73OO3 .02018131
.01734.537 .0l-679940
"oo242r35 "00296460
"01725865 "0L6715406"66737500 6 "66737500.61545000 -" 6154.5000
.oo23r2r7 "oo23r2r7

"03190799 .03190799
.03126983 "03L269834.69047500 4"69047500
.14625649 "L4625649

562.4.662667r 562.4662667r
562 "1,662667L 562.¿t662667 I
75 "22048984 T5 "22048984
3"78740000 3"78740000

19.38480000 19 " 38480000

68"94850000 68"94850000

65"99380000 65"99380000
" 10078857 .10078857
"o7507035 "07507035
"o7469500 .O7469500
"02872628 "028T2628
. 02018131 .02018131
"01679940 "0L67994.O.00296460 "00296460
"01671540 "0L67L540

6"66737500 6 "66737500
.61545000 .61545000
"oo23r2rT "oo23r2r7

.o3L90799 "03L90799
"03126983 "03l_26983

4"69047500 4"69047500
.14625649 .L4625649



tl¿i.o

ÀClIVITY
GROIIP

COST COMBI}IATION
] COST 3 COST 4 COST2 COST

TEGGIU
TEGGI{¿\

7B]ìOI¡Ä
TPr.¡{TC
7T]i]iI-IÄ
TTIi}lt¡À
71]IO,ITC
8O^T^C
SBLYÂC
8T^l{Y-À
B\\ry{Tllu
8OÄTGD
BBLYDU
B}1FDIU
BGFDDU

BTHYÐU
BOATSD
BPASTI
BOATCO

BMFDCO

0LTtú¡ l-ru

BTÀHAR
8E0ÀT!
BEROUÐ

BCFBH]
BCFO2l
BCF24L
8CF4.61
BCF682
BCFBO2
BCSLA4

24.62785r't 4 24 "62785rr41.11329082 L"11.329082
"77930357 "779303572.L8205000 2" i8205000
.09713542 "OgTr3542.o5B2Bt25 "O5828t25
"74600000 "74600000.4r.8805rr "4r8805rr
" 0116r502 .01151-309
" 21.280086 "21290280

35 "67729721 37 "9r7r4r53
3r7 "36601353 3r7 "37305550
24.8653274.O 24."64.709863
4"r2ggoooo 1,.12990000
2 " 11380000 2. 11380000

92"09500000 92.09500000
92 "86380000 92 " 86380000

.13057753 "13057753
"o9725806 "O9T25806
"09317877 "09317877
"04760360 "04760360.04272692 .04272692
.o425L329 .04251329
"03206928 .03206928

24. "62785rr4 24 "62785Lr4
1. 11329082 I "Lr32gOB2
"77930357 "77930)572"18205000 2"18205000
"09713542 "097r3542
"o5B2Br25 "05828125
"74600000 "74600000
"41.880511 "4l8BO5l,L
"01r51309 "01151309
"21290280 "21290280

36"26049868 j-8"20796192
3IT "2501761 5 3r4"98720926
24"64709863 24"64709863
4"72ggOOOO 4.12990000
2"11380000 2"11380000

92.09500000 92 I 09500000
92 " 86380000 92.86380000

.13057753 "13057753
"09725806 "O9725806.093i7877 "O93T7BT7.04760360 "04760360
"04272692 "04272692
"04251329 .04251329
.03206928 .03206928

753.B492OOOO 753"B492OOOO 753.8492OO0O 753"8472OOOO
753.84920000 753"84920000 753"84920000 753"84920000
rT3"29145619 r73"29145619 r73"29L456r9 r73.29145619

4.12990000 4.12990000 4.12990000 4"r2ggoooo
2 " 11380000 2 " 11380000 2. Ir3BOOOO 2.11380000



¿ltl I

TABLE I ( continued)

=============================--==============================:====
ÄCTIVITY

GROUP

COST COMBIN,{TION
r COST 2 COST 3 COST 4 COST

SCSLÀO
SCAB]]C
SCTWLC

B}IFBI{2
BIIITO22
8I]GST,Ä
BP0tìt{c
8URF.,1.3

BEGGDU

8trGGTI,A,

881ìOI¡Á.

SPYIVITC

STFBIL\
STIfvH¡.
STIO{¡Ä
BTI{NITC

9ON.TÀC

9BLY-A,C

9TAHYA
9]{HTDU
9OÄTGD
9BLYDU
9OATSD
9PASTD
9BLYCO
9EOATD
9EBLTT
9EROUD
9CA-BFC

9CAVLC
9I]FBH2
gHFO22

"o4230072
9.94565000

" 9 t 806000
.oo333460
" 04 801823
.04664487

6.99673000
"2164368L

36.73709484
3.14571599
2 "20200119
3 "25494000

" o083854.7

" 304.89583

"t8293750
I " 1r280000

.o2260812
"02r4.92r5q)'\7q47?

2 "27520000
54-.9619169r
57.23209276
8.92646880

12 "47993120

27 "91820000
2r "40640000
L2"00842500
I " 10847000

"oo383r24
"o574686L

"04230072
9 "94565000

" 91806000
.oo3330533
"L4759680
.04664487

6 "99673000
"2L762600

36 "73T09484-
3.36484864
2 "35539405
3 "254.94.OOO

" 0087965 B

"31984375
"'r9190625l. 11280000

"o2260812
"o2r4g215

6 ? ?7007?
2.27520000

54 "96r9t69r
57.23209276

B "92646880
t2 "47993120

27.91820000
2r "40640000
L2"00842500
I " 10847000

.oo383r24
"o574686r

"04230072 "04230072
9 "94565000 9 "945650A0
.91806000 .9t806000
"00330533 "00330533
"r4759680 "r4759680
.04664487 "O4664467

6"99673000 6.99673000
"2164368r "20837781

36.73709484 36"73709484
3.14571599 r.66068367
2 "20200rl-9 I "1624.7857
3"25494000 3 "25494000
"00879658 "00398503
"31984375 "14489583
"19190625 "08693750

1"11280000 1.:ì.r280000
.02260812 .02355283
.O2Itt92I5 .O2I4-92I5
.52379973 "52285502

2"27520000 2.2752OOOO
54"96r9L69r 57"25856793
57 "23209276 57 "23209276
8"92646880 8"92646880

12 "47993L20 12.47993120

27 "9L820000 27.9\820000
2L"40640000 2L"40640000
L2"00842500 12"00842500
I " 10847000 l. 10847000

"00383L24 "OO3B3T24
"o574686l- "O574686L



448

'r'r\r¡Ll1 l- ( continued)

ÀCTIYITY
GROUP

COST COMBINATION
1 COST 3 COST 4 COST2 COST

9HGSL,d
9PORI{C
9rmFÀ3
9EGGDU
9EGGHA
9BROFÄ
9PWlTC
9TFBHA
9TKYHA
9TIS{TÄ
9TI{I"fTC

]f}ITDU
OATGD

BLYÐU
RYEDU
SCRDU

ECNDU
CORND

2. PRODUCT

MOVEI'IENT

l3EGGS
l4EGGS
23EGGS

53EGGS
54EGGS
64EGGS

74EGGS
B4.EGGS

lEGGS
3EGGS

5lPORK

"05631923
8. 44 788500

.21972788
44"35654262

,30095238
"2ro66667

3 " 93003000

1.34360000
105.85344000
135 " 24898000
l-77.02236000

"54153000
19 .983 59000

r73.rr5295r4
34.32340000

"o5637923
B "44788500

.21972788
4-4 "35654262

"30095238
.2ro66667

3 " 93003000

I " 34 360000
77 "3024t906
94:65496983

"54153000

176 "02357462
34.32340000

"0563L923
8 " 44788500

"21972788
44.35654262

"30095238
^1^/ 

/ / a-
" ¿ _LUOO{f,O /

3 .93003000

I " 34 360000
85 "85438876

ro3.85862338

"54rJ3000
19 " 98359000

169.74770498
34 "32340000

"o5631923
B "44788500

"228ir287
44"35654262

2 "OO5rr735
r "403582t4
3 " 93003000

"004Bll_55
.17494792

"ro496875
I " 34 360000

rol- "93075L32
IO2 "42874L34.

"54L53000
19 . 983 59000

169 "74770498
34.32340000

,47460000 "4,7460000 "47460000 "47460000



449

TÀBLE [ ( continuecl)

== === === ====:=:=============-======================================
,{CTIYITY

GROIIP

COST CO}ßINATTON
T COST 4 COST2 COST 3 COST

5 2P01ìr(

5 3I)OIìI(
61P01r,I(
62POtìI(
64|01ì.I(
74 P0lìI(
8 41'0tìI(
B9P0rìr(
lf 01ìt(
2POtìti

12C^BF
L3C/\BI
62CABF
63CÀBF
64CABF
65CAB}'
74CA3F
75CABF
82CABF
84CÄBF
B5CABF
B9CABF

2CABF
3CABF

3TCAVL
32CAYL
35CAVL
4TCAVL
42CAVL
43CL'IL
45C-LYL
65CArr

"43625500

LB.2IL2I246

"o9c)44000
.93856000

.341274.96

"53134315
L8.46320215
5.19041634
2 "28986334

12.00842500
2 .42888000

.96382000

"49632000
"40326000

.3370r359
"43625500

27 "29026500

.09944000
. .93856000

.59904001

r.55608557
rB "27027308

5 "19041634
2 "00792000

12,00842500
j,39270000

.40326000

.2r994BOO

.09944000

.93856000

.35896924

"49632000
"40326000
"21994800

.o9944000
" 93856000

"35896924

"49632000
"40326000
"21994800

.43625500 " 4362i500

27.29026500 27"29026500

"53t343r5 "53134315
19 "29501550 19 "29501550
5"19041634 5.19041634
2.00792000 2"OOT92000

L2.00842500 12.0084.2500
2.44657428 2"44657428
.94612572 "94612572



450

TÂBLE I (continued)

=====================1=====:==:===:-==========-============= =========

ÂC1]IVITY COST COMBINÁ.TION
GIìOUP ICOST 2COST 3COST 4COST

B5C^VL 4.22829000 4.00834200 4"00834200 4.00834200
86CÀVL .28998466 "62271000 .6227LOOO "6227T00087CAVL .11277734
B9CAi[ ]-. 10847000 I. 10847000 1. 10847000 1.10847000
21TIü.{T .02875259 "0287525923Trff{T .48880000 .37400000
53TIO1T "3L747r96 "23227196
65TIO1T
73TIG{T
74TIO1T
75TIÛIT
83TIßIT
B5TIO1T
89Trs{T 1"22880000 r "34360000 r"34360000
93TIúYT
95TIOTT

lTtOlT
2TrOrT 

" 
08520000

3TrO{T .02960000 " 11480000 . 11_480000
9TIO{T " 114.80000

23P\.MT "29336377
5]PYMT .03786936
53PYMT .94970957 r.42974000 r"24307333 r"03810936
54PYMT
84PllvlT
BgPyI,lT 2"91066333 3.340l-6333 2"9l-066333
IPr-rviT ,03786936
2PnfT "42950000
3PÌ.I,tr "39163064gPr'I,tT "42950000 .42950000

TOC^24.
BOCA24 "00359300 "00359300 "00359300 "00359300



4q1

T¡.BLtr I (continued.)

ACTIVITY
GROUP

COST COMBINAT]ON
r COST 2 COST 3 COST 4 COST

t2cL46
r3cA46
3ICA46
32CA46
4ICÃ4.6
42CL46
45CA46
75Ct\46
76CA46
70cA46
BOCA4 6

7OCA6B
8OCA6B

70c480
]2CAFÀ
].3CÄFÄ
76CAFÀ
]2HGFA
l3HGFA
23]IGFA
54HGFA
6OHGFA

'SOHGFA

3. FEED RECEIPTS
FROM OUTSIDE
SOI]]ìCES

" 00157988 .00r53860 .o0r53860
.ooo65407

"oII34294 01156632 .01156632 "OrL56632.00851778 "00829440 .OOB2q440 "OO829440
"03399833 "03433625 .03433625 "03433625

"01304000 .01304000 "01304000 .01304000
.00840134 .00840134 .00840134 .00840134
"00463866 "00463866 .00463866 "00463866.00328100 .00328100 .00328100 "00328100

.00026794

"0204BBB7

.00041300

.0r.896000

.or8242rl "02048887 .02048887

.00041300 .0004.1300 ,00041300

2E\rrmT 2r.34846183 4.89069429 15.92L5374L 11"89931876
2EOATS 26"71424335 rO.41995770 19 "62361124 J-8"19372920
2EB1,LY 34.46385767
2ESCRE 19.98359000 19.98359000 L9 "98359000

ï5:===



1).\)

TABLE I ( continued.)

¡.CTI\TITY
Feecl Receipts
from Outsid.e

Sou.:r:ces
COST COMBIN¡.TION

2 COST 3 COST 4 COST] COST

3]],\RYE

. 3ESCIìE
4E\\r[ET
4TìO¡.TS
4]]BÀI,Y
4]l,\tìYll
4IJSCR]I

5E]{I]ET
580¿\TS
5EBALY
9EkrlmT
9EOATS
2E"\CRN

3EXCRN
4EXCRN

5EXCRN

4. BASIC HERD

DISTRIBUTION

ITBHCA
2TBHCA
3TBHCJ.
4TBHCÄ
5TBHCA
6TBHCÄ

TTBHCA
STBHCÀ
lTBHHG
2TBH}IG
4TBHHG

5TBMIG
6TBIIIG

84.50497817 68"BOÌ30539
ro8"53473665 84"23501214
r42 "55850233.54153000 .54153000

3 "6\O4L93B

L3B.79rB95L4 L4L"700L7462 r35"42430498 L35.42430498

.oo552673

.10683601
"00671676
"0924.9958
" 08080183
.038113r5
.10064.440
"L3057753

.00253l.69
"oo398466
.or461437
.02306326

"oo532383
"ro770624
"0065734r
.09225677
" 08080r83
.o3768782
,10078857
"13057753
" 002 5 r400

"or47672r
"02694204

68.80130539
84..2350L2r4

"54753000

L "r3L54596

.0o55L769
" 10684506

"00671676
"09278O74
" 08080183

"03768782
.10078857

11t\tr-|.f Ê1. L )V ) I I ) )

"ooL18457
"0012167g

"oL46r437
"02700752

68 . 80r305 39
84."23501214

" 54l-53000

r "52094756

L9.709L796r

.oo55r769
" 10684 506

"00671676
"0927BOT4
.08080r83
"o3768782
" 10078857
.13057753
"oor38457
"ooL2r679

"oI461437
"o2700752



453

ACTIVITY
Basic Herd
Distribution

COST CO}ÍB]NATION
2 COSÎ 4 COST1 COST 3 COST

TTBIIHG
BTBHHG

9TBHHG
]TTHAR
2TTHÀR
3TTIIAR
4TTH¡\R
5TTHAR
6TTllA-R,

TTTHÂR
STTHAR

9TTHAR
1TTfu\G
2TTI{,A.G

3TTHAG
4TTH,A.G

5TTHAG
6TTHAG
TTTHAG
BTTHAG

9TTHAG

5. PASTURE-
FORÄGE

BALANCE

lFORDU
2FORDU

3FORDU
4FORDU

5FORDU
6FORDU

TFOBDU
BFORDU

9FORDU

.oo23r2r7
"oo333460
.oo383124
"0r358502
"ro265228
"oB4r2L54
"TT049027
.86209238
"r3755567
"L4625649
"2164368L
.28472955
"ooo202l4
"002r5851

"or554.335
"or835379
"oo270300
.00267L49

"oo83854T
"ooog8624

"oo23t2r7
"oo330533
"oo383124
"oL347855
. to084l_ 5 5

"08362798
"77049027
"86337694
"L3755567
"L4625649
"2r762600
"28466655
" 00030511

"40o50754
.or554335
.01949068
.oo270300
.oo267r49
"00879658
"00098624

"oo23r2r7
.o0330533
"oo383124
"or358502
.ro19r742
.084.r2r54
"7704-9027
.86282002
"r3755567
.14625649

"2164368r
"28473676
.ooo202r4.
.oor74740

.or554335
"or835379
.00270300
"00267r49
.00879658
.ooo98624

"oo23r2r7
"oo330533
"o03B3L24
"or347855
"70191742
"o8362798
"77Ottgo27
.8623rr64
"r3755567
.14625649
"2083778r
"29390418
.00030511
.000305 1 I
"ooo50754
.or554335
"or9LB557
"oo270300
"00267r49
" 00398503
.00579779

65 "98220000
80.02813036
87.55720000

1078. 29262433
l0B7 " Lr92520r

569 "49640000
rr24,9325334r
1507 "69840000

2r "40640000

65.98220000
80.02813036
87.55720000

1078 
" 29262433

1087, rL92520L
569 "49640000

rr24.9325334L
I 507. 69840000

2L"40640000

65.98220000
80.02813036
87 "55720000

1078. 29262433
Ì087" Lr92520r

569 "49640000
LL24 "9325334r
J-507 "69840000

2r"40640000

65 "98220000
BO.02813036
87 "55720000

1078 " 292624.33
1087 " rrg2520r

569 "49640000
Lr24 "9325334r
L507 "69840000

2L"40640000



454

'l'r\BLE I

ETTECT OF TI.IB IìESOUIìCE RESTRICT.IONS IMPOSED BY RIGI]T HANÐ SIDE !OUT,
IN COIIIIINATION I\IITII ALTIIRNÄTI\IE COST SITUi\TIOI\S UPON TIE

LE\EL 0F i\CTIVITIES ,AT O?TIM LITY

ÀCTI\¡ITY
GÌìOUP

C0ST COMtsI¡üÀTI0ì\T
I COST 2 COST 3 COST 4 COSil

l-0^T¡.c
lBLYAC
]}ÍXD.\C
]TAI{YA
1\TI]TDU
t.0^11'GD

}BLI DU

lflxtGl
lTHYIU
]PÀSTI
1OÄTC0
1BLYCO
}}Dí¡CO
tTNI\R
lEOATD
lEBLYD
]EROUD
lCFBHl
1CF02 I
ICî24L
1CF46r-
rcF682
1CF802
lCSLA4
lCSLAO
]CABFC
]CAYLC
lHGBH2
TIIFBH4
]HFO2I

.00064 650

"oo347802
.003021180

" oror.606r
I " 24 800000
r "46382674

ro " 27350000
B " 58963889

32 " 99110000
32 " 99110000

B " 58963889
32 " 99110000

ro.27350000
5.17580000

"a055r769
"oo4rog74
.00408919
.oo2r9156
" 00218060

"o02L6970
" 00033858

" 00215885

"76147500
"07029000

"O05259tt9
" 004 I 7050
" 013 8094 0

" olor-606r
I " 24 800000

l I " 90870097
12 "31897997
38 " 99 594726
32 .99110000
32 " 99110000

70 "0599L354
32 " 99110000

ro "27350000
5 " 17580000

.o0539493

.0040183r
"00399822
"00266Lr3
" 00218060

"00263459
.00033858

"oo26214.2
"76147500
.07029000

"00256374

"oo3r4rT7 "oo3r4r77
"00385200 .00385200
"00857575 "OO85T5T5
"0r0r 606r. .0r0r6061

I " 24 800000 I " 24 800000
7".r.:1.368858 7" I r368858

1r"378r79L6 11.378179Ì6
24"21679434 24.21679434
32 " 99r10000 32 " 99110000
32 " 99r10000 32 " 99110000

8"58963889 8"58963889
32.99110000 32"99110000

LO "27350000 tO" 27350000
5.17580000 5"17580000
.o055r769 .O055L769
.0o410074 "oo4rog74
.004089r9 .004089r-g
"oo2r9156 .OO2r9i56
"00218060 "00218060
"'0021697a "00216970
.00033858 .00033858
.00215885 .00215885
.76147500 "76]-47500
"07029000 ""07029000

" 00138457 "o0L38457



ACT].\¡ITY
GIìOUP

COST COMBINÀTION
]. COST 2 COST 3 COST 4 COST

lllI022
il-1F024
1P0lìI(C
Ti]IìF,,\3
1iìGGÐU
lBGGIIÄ
181ìOFÄ
]PY}{TC
ITFBIIÄ
lTIilHA
lTISÍF,A.
lTIO1TC
2BLY,{C
2},I\DAC
2TA]IYA
2\iHTDU
2OATGD
2BLYIU
2MXNGD

2THYDU
2PASTD
2BLYCO
2CRNCO

2SCRCO
2TAT{AR
2E\\riITD
2EOATD
2EBLYD
2EROLD
2CFBH]-
2CFO2I
2CF24I
2C!46I

"53569500
"01358502

2.81272509
.L27r4796
" 089003 5 7

"2492TOOO
.ooo202I4
"oo734992
"o0440995
.08520000

.02744000

.24000000

33 "37173036
46 "65640000

19.983 59000
--^-/))")IIIJUJO

16.70120000
8.30270000

"00568599
"oo4235LO
.oo42r3g2
.o0573r4.5

"0387l247
"53569500
"or347855

2.BL272jOg
" 10782686
.0754788O
.2492LOOO

" 000305 l I
"oLro9375
"oo665625
.08520000
.011-59091

" 01584 909
.24000000

26.3700052r

33.37r73036
46.65640000

9 . 6688052 l

33 "37173036

16 " 70r-20000
8. 30270000

" 00654 718

"00487654.
"o04.852l-5
"oo2437L4

"0209070r .02090701
.53569500 .53569iOO
.01347855 .0),347855

2.81272509 2.81272509
" r0782686 "10782686
"0754.7880 "O7547880
"2492IOOO "24)2IOOO
.00030511 " 000305 ir
"orro9375 .orLo9375
"0a665625 .00665625
.08520000 "08520000
"00982727 "01107058

"0r761273
" 24 000000

"01636942
" 24000000

22.35762433 25.18624412

33"37173036 33.3T173036
46.65640000 46.65640000

19.98359000 19.98359000
33"3Tr73036 33.37173036

16"70120000 16"70120000
8"30270000 B "30270000.00568599 " 00568599
"oo4235LO "OO4235LO.00421392 "OO42t3g2.00573145 "OO573r45



456

ÄCTIVITY
GROUP

COST COMBÌNATTONT
I COST 2 COST 3 COST 4 COST

2CF682
2CFBO2
2CSLÄ4
2CSL,r\O-2CÁBTC

2CA\TLC

2I]FBFII
2I]¡BI]2
2ilFBIl4
2I-I¡021-
211TO24.

2I-IGSLA
2PO]ìKC
2i{RFÄ]
2}IIìT-A.3

2EGGDU

2EGGH¡.
2Blì0I¡\
?pvt\'f .nô

2TFBHA
2TI{YH¿.
2TI.ffFA
2TI{vfTC
3OÄTAC
3BLYAC
3MXIAC
3T¿\IIYA
3\rTITÐU
3OATGD
3BLYDU
3}DilGD
3THYIU
3PASTD

.o0570279
"oo567428

.o056459r
5 .37680000

"4.9632000

.00253169

.o4025395

" 01896000
3.78256000

. .oo2795r4
.099857i4

19 "8607443O
r.o4747I3r

"73322992
1.75968000

. .00215851
.07B4B34r
"o4.709005
" 08520000
.oo440459
.01311151

" 02r8B3g0
" 72000000

B "69227898
34 "23047888

43 "77860000
43.77860000

43 "77860000
43 "77860000

.00242495 .00570279 .00570279
"oo24r2g3 "00567428 .00567428
.00239075
.00240077 "0056459]- .0056459r

5"37680000 5"37680000 5.37680000
"4e632ooo tz?3:r2?3 "4e632ooo

.or934694

.00121619

"o1934694

" 01896000 .01896000 .oL896000
3.78256000 3.78256000 3 "T8256000

"roog364L .ror9r742 "r0l9r74.2
L9 "860744.30 Ig "86074430 19.86074430

.69798437 .89779592 "89779592.48858906 .62845T14 62845TL4
1.75968000 1.75968000 l"75968000

"00164444 .000305r1
.05979167 "Orro9375.03587500 .00665625' .08520000 .08520000 "oB52OOOO

"oo4455rg .0044.0459 "OO4455rg
"or40g53g .0l31ll5r "ol_311151

"02084942 .02188390 "02183330
"72000000 .72000000 "72oooooo8.792I45L5 B.6922TB:)8 B"Tg2|45rj

36"79911938 34"23047888 34.23047888

43 "7T860000 43 "77,86000043.77860000 43"77860000



457

TABLE I ( coniinued)

GROLIP } COST 2 COST 3 COST 4 COST

3BLYCO
3ID{|C 0
3Ctìr{c 0

.3RYECO
3 SCIìC O

3TÀHAI¿
3E]{I]TD
3EOATD
3llBLYll
3EIìOU])
3CI¡BI{I
3CF02 I
3CF24I
3CF46T
3CF6B2
3CFB02
3CSLA4
3CSL,.\O
3CABFC
3C,{VLC
3HFBH2
3HFBH4
3HF02r
3Hî022
3HTO24
3HGSL,{
3PORKC
3HRFA]
3HRFA3
3EGGÐU

3EGGHA
3BROFA
3P}-IUTC

17.78067888 20"34931938 17.78067888 17.78067888

43.77860000 4.3"77860000

16.44980000 t6.4498OOOO
7 "5727oooo 7.5l2loooo
"00671676 .0065023r
"00500285 .0048431 I
"00497783 .00481890

' "00495294 .OO57T33L
.00492818 .oo574444
.00490354 .00571572

.00487902 .00568714
4"36865000 4.36865000
.40326000 .40326000

43.77860000 43.77860000

16.44980000 16.449BOOOO
T.5727OOOO 7.5727OO0O
.006T1676 .a067r676
" 00500285 .00500285
"00497783 "OO4c)7783
"00495294 00495294
"00492818 .00492818
"Oozr9O354 .00490354

"oo487go2 "oo487go24.36865000 4.36865000
"40326000 "40326000

"02048887 "OLB97B223"07333000 3.07333000

.o\4r2r54 08362798
16"L3685474 16"r3685474

"09523BrO
"06666667r.42974000 I "42974000

.02048887 "02048887
3.O7333O0O 3"O73330OO

.oB4r2L54 .08362798
16.13685474 16.L3685474

.09523810
"o6666667r"42974000 I "42974000=======:=====:-=========-=====================================:===



458

T¿\BLE I (continuecl)

====-:======:=:===-====:==============================:==========-=
A.CTIVITY

GROU?

COST COIUBINATION
I COST 2 COST 3 COST 4 COST

3TTBI{A
3TIil]-IÀ
3TIO{il.d
3TIO1TC
4ltI.,Y^C
4 T;\IlYÂ
4 \rTìllDU
zl 0 r\TG l)

4lll)f DU

4ùL\DG])
4TFIYDU
4PÀSTD
ZI-0]ìNCO

4RYECO
45CRCO
4T,\TI¿\R

4E0r\TD
4EBLYD
4EROUD
4CFBI{T
4CFO2\
4CT24L
4CT46L
4CF682
4CFBO2
4CSLA4
4CSLAN
4CABFC
4CÄ\ILC
4HFBH2
Àu1tÞu,4

4HF021
4HFO22

',??T?'i?i
"01 107250

.48880000 .48880000 "48880000

.05869t 47 .10310941 " l 031094 l
"41390853 "36949059 "369490592.2r760000 2"21760000 2.21760000

" ooo507 54

"org45417
.orro7250
" 4 BB80000

" 103 1094 I
"36949059

2 "21760000

r52"35r3L057 267 "65140000 267.65140000 267 "65140000

449.64802433 449.64802433 449.64802433 449"64802433
628"64460000 628"64460000 628.64460000 628.64460000
r37.60709973 r40"5153792r r34"239J0957 L34"23950957

"54153000 " 54153000 .54153000 "54153000

449.64802433 449.648024.33 449 "64802433 449 "64802433

267.65L40000 267.65L40000 267 "65]-40000 267 "65140000
62"72060000 62"72060000 62"72060000 62"72060000

"09259850 .09235569 "09287966 "09287966
"o68970L4 "06878929 "06917956 "06917956
"06862529 "06844534 "06883366 .06883366
"03490595 "03583479 "0338304.2 "03383042
"03473142 "03565562 "03366127 "03366127
"o345i776 "035¿¡7734 "03349296 "03349296
"o2r5gr94 02025066 "O2264L4.2 .02264142
"03439498 .03529995 .0333255A "ú332550

38"79232500 38"79232500 38.79232500 38"79232500
3.58083000 3 " 58083000 3.58083000 3.58083000

.00398466

.06176226



459

T,\BLIì f (coni;inuetl)

ÀCT]VÌTY
Gtì0ull

COST COIIRINA'IION
l- c0s1 2 COST 3 COST 4 COST

4IIIO24
4 HGSI,,,\

4 PolìIic
4HR¡41
4HR!.À3
4EGGDU

4EGGU¡,
4 B}ìOFA
4P\TITC
4TIGHJ.
4TIilHA
4TIOIF¿\
4TIO{TC
5OATAC
5BLYAC
5MXNAC

5T.AHYA
5I{HTDU
5OÀTGD

5BLYDU
5¡ßnGD
5CRNIU
5FÐRCD
5THYÐU
5P¡\STD
SBLYCD
5}f,\nct
5CRNCO

5TAHÄR
5EOATD
5EBLYD
5EROUD

5CFBHl

"06052702
27.290265 27 "290265 27 "290265

"77049027 "77049027 "77049027
L43.2905162r L43.2905162r r43"2905162r

6 "47738265 6 "4.7738265 6 "47738265
4"53416786 4.53416785 4.534t6786

12"69567000 12"69567000 12"69567000
"01554335 "oI55tr335 .01554335
"565L5625 "565L5625 "565L5625
"33909375 .33909375 "33909375

4"34040000 4" 34040000 4"34040000
"06392189 "06428655 "Orú953r9
"08464099 .08466716 "08464099
"a5r60329 .05196616 "05l-60329.39158382 "39083013 "39155253

87.52320000 87"52320000 87.52320000
r53"57042304 r54"44651085 r53.6456100I
265 "L6837842 265 "25036927 265 "1683784.2
164 "r707r\r5 L65 "32512702 164"r707i\r5
277 "557BOOOO 277 "557BOOOO 277.557BOOOO
236.33430000 236.33430000 236"33430000
r99 "6055837r L99 "6055837r r99 "6055837L
609,47950172 609 "47950t72 609 "47950172

277 "557BOOOO 277.55780000 277 "55780000
r99 "6055837r r99 "6055837r r99 "6055837L

253"50830000 253"50830000 253"50830000
73 "08140000 73.08140000 73 "08140000.o76526LO .O7652610 . 07652610

27 "290265

"77049027
r43 "2905162r

6 " 47738265
4 "53416786

12.69567000
"oL5 54335

"56515625
"33909375

4 "34040000
"o6403423
"08464099
"o5L60329
"39r47148

87.52320000
r53 "84032723
265 "16837842
T64 "l-707IBT5
277.557BOOOO
236.33430000
L99 "6055837r
609.47950172

2TT "557BOOOO
r99 "6055837r

53 " 50830000
73 .08140000

"076526LO



460

i\CTIVITY
GROUP

COST COMBINATION
T COST 2 C0S1, 4 COST3 COST

5Cr02 I
5CT24T
5CF4 6 I
5CF6B2
5CFB02
5CSLÄ4
5CSLAO
5C¡.3FC
5C^VLC
5}ITBI-I4
5HI¡O24
5HGSL¡,
5PORKC

5IIIìFÄ3
5BGGDU

5EGGFL\

5BRO¡A
5PYM?C
5TFBHA
5TKYHA
5TI{'{FA
5TIÕ,ÍTC
6OATÀC
6BLYÀC
6TAHYA
6l\TITIU
6OATGD
6BLYDU
6CRNDU
6MFDIU
6GFDDU
6OATSD
6PASTD

"05699893
"0567r394
"0798224r
"07942330
.07902618

;o5699893
"0567r394
"oT9B224r
"07942330
"07902618

"oT863)-05 :07863105' 45 "80647500 45.80647500
4..22B2)OOO 4.22829000
"01461437 .O"r4TrT14
.2rg2L56r .22075708
.21483130 "21634194

32.22469500 32"22469500
86209238 .8632830r

169.19927972 169.19927972
. B .13312223 .8.3780357 r

5.693 18556 5 "86462500
14.99r21000 14.99121000

.01835379 .01"949068

.66734375 "70868125.40040625 "42520875
5.I252O0O0 5 "L252OOO0.1581934.4 .r7654714

03550649 "O493BO7B.16550006 .13327208
12.35026030 12"35026030

345.36634598 385.43595355
8r.57368299 rr3 "4488832r

"05699893
.0567I391r

"0798224.r
"oT942330
.07902618

"05699893
.0567)-394

"0798224r
"07942330
"07902618

.07863105 .07863105
45,80647500 45.80647500
4.22829000 4."22B27OOO

"or4614.37 .Or46'1437
"2r92r56I .2rg2r56I
.21483130 "21483130

32.22469500 32.22469500
"86282002 "8623164

169 "19927972 169.19927972
8.28279762 8"17822416
5.79795833 5.7247569r

L4"99r2IOOO 14.ggL2\OOO

"01835379 "Or9rB557.66734.375 .69758750
"40040625 .41855250

5,12520000 5.12520000
.r765t7l4 "r7654714
.o4938O78 .04938078
.13327208 "13327208

12.35026030 12"35026030
385.43595355 385.43595355
TI3 "44BBB32I LI3,44BB8}27

2.787BOOOO 2"78780000 2.7878000O 2"7B78OOOO
14..26730000 14"26730000 L4.26730000 L4"26730000

284"74820000 284"74820000 284.74820000 284 "74820000284.74820000 284"74820000 284.74820000 284"74820000



467

¡ICTIVITY
GROU?

COST CO}IB]NTATION

3 COST 4 COSTI COST 2 COST

6 O,\TC O

6BLYCO
6CIìNCO
6}1I¡ÐCO

6GIìDTC
6tr0,\TÐ
6EROUI
6CFBIil.
6CF02 I
6CT24T
6CF461
6CF682
6CF802
6CSLA4
6CSLAO
6CABFC
6CA\T,C
6HFBH2
6HFO22
6HGSLA
6PORKC

6Ifi,FA3
6EGGDU

o¿uu¡14
6BROFA
6PI1{TC
6T¡BHA
6TKYHA
6TICVIFA

6T¡3\,{TC

TOATAC

2 .78780000
14..26730000
53. 16770000
31 .08870000

"038113t5
.02838782
.02824588
" 06050025
"o6019775
"0698967 6

"oo\60272
"o5959728

6 "74602500
"6227|OOO
.01075256
.159).379r
.15595515

4.74580500
.L3755567

24 "91836735
r "1264.2347

"78849643
2 "20779000

.00270300
"ogB2BL25
.05896875
.75480000
"32406456

2.78780000
14.26730000
53 "16770000
3 r " 08870000

"03768782
"02BO7rO2
"o2793066
"06212726
" 06181662

"06150754

.06120000
6 "74.602500

"6227|OOO
.or4g54L6
.22132160

."216482TT
4"74580500

"r3755567
24 "91836735
r "12642347

"78849643
2 "20779000

.oo27c300
"09B2Br25
.05896875
.75480000
.324.06456

r87.67422048 r92"76852716 r92"76852716 r92"76852716

2.78780000 2.78780000
14.26730000 14"26730000
53.'16770000 53"16770000
3r.08870000 31.08870000

"o3768782 "03768782.o2807ro2 "02807LO2
"02793066 ..o2793066

"06212726 "06212726.06181662 .06181662
"06150754 "06150754

.06120000 .06t20ooo
6.74602500 6.74602500
"6227L000 "6227LOOO
"or4954.16 "01495416
"22132160 .22132160
.21648217 "216482174"74580500 4"74580500
.r3755567 .r3755567

24"91836735 24.91836735
r.12642,347 r..1264.2347
"T8849643 .78849643

2"20TT9000 2.20779000
.00270300 "00270300
"o9B2Br25 "09828125,05896875 .05896875
.75480000 "75480000
"32406456 "32406456



462

TÁ.BLE I ( continuecÌ)

:= == ==-:-= =============-======================== -===================ÄCTIVITY
GIìOUP

COST CO}1BIN,\TION
I COSÎ 2 COST 3 COST 4 COST

7lll,ll^c
7\¡HTDU
7O¿\TEl)
TBLYIU
7},IFD.DU

TGFD]]U
TTHY]]U
7O,A.TSD

7P¿\STD
7OÀTC0
TMFDCO

TGRDCO

TTAHAR
7EOÀTD
TEBLYD
TEROUD

7CFBHl
7CFO2T
TCT24I
7CT46T
7CF682
7CFBO2
7CSLA4
TCSLAO
TCABFC
TCAVLC
7HFBHl
7HFBH2
7HFO22
THGSLÀ
TPORI(C
7HRFA3

.008306T4 00830674.
12"20627210 12"20627210

rBr.r327r22g r7g "4.0599575
r6.791-58604 l-6"71)158604

3 "78740000 3"78740000
19 " 384 80000 r_9 " 384 80000

583.31620000 583 " 31620000
583 "31620000 583.3r620000
78"r3200rTB 76"40528525
3"78740000 3"78740000

19,38480000 19.38480000

68.94850000 68.94850000

65.99380000 65.99380000
.ro482r22 .10496538
"07807399 "07818137
.07768362 "0TT79046.02927776 "02872628
"02073003 .02018131
"01734537 .0]-679940
.oo242r35 "00296460
.01725865 .01671540

6.66737500 6.66737500
.61545000 "61545000

.oo23r2r7 .oo23r2r7
"03190799 "03190799.03126983 "O3L26983

4"69047500 4"69047500
.14625649 "L4625649

"00830674 00830674
12"206272rO 12"206272rO

r79 "40599575 r79.40599575
16.79158604 16.79t58604

3 "787 40000 3 .7874 0000
19 .38480000 19 " 384 80000

583 .3r620000 583 " 31620000
583.3r620000 583.31620000
76.40528525 76.40528525
3.78740000 3"78740000

19 " 38480000 19 " 38480000

68"94850000 68.94850000

65.99380000 65.99380000
"10496538 .10496538
.07818137 .07818r37
"07779046 "07779046
"02872628 "028T2628
.0201B13i .0201813r
"01679940 "0L679940
"00296460 ,00296460
"01671540 .0]-671540

6"66737500 6 "66737500
"6154.5000 .6L545000

"oo23l2r7 "OO23r2r7
"03190799 "03190799
"03126983 ,03126983

4"69047500 4"69047500
"14625649 "14625649



À /:^1

ÄCTIVITY
GIìOUP

COST COMBTNATTON

2 COST 3 COST 4 COST1 COST

TEGGDU

TBGGII\
TBIIOFÀ
TPIIUTC
7TIffHÄ
7TIû{FA
TTIOITC
BO,,\T,AC

8llt Y:\c
BTÀIIYÀ
8\{TiTìU
BO¡.TGD
BBLYIU
Blif¡DlU
BGFDDU
STHYDU
BO,,\TSD

SPASTD
SOATCO

B}IFICO
SGRFDC

8TA]IAR
BEOÄTD
SEROUD

BCFBHl
8CF02r_
BCF24I
BCF461
BCF682
BCF802
8CSLA4

24.62785114 24"62785114
r.11329082 r "rr32gog2
"77930357 "77930357

2. 18205000 2.18205000
.o9713542 .09713542
.05828125 "O5B2BL25
"74600000 .74600000
"4rBBO5rt "41_88051I.01161502 "01151309
"4rT37986 "41748180

35.6772<)72l^ 37"9r7r4r53
3r7 "36601353 3r7 "3730555024.86532740 24"64709863

4.12990000 4.12990000
2.11380000 2"11380000

92.09500000 92.09500000
92 " 86380000 92 " 86380000

"13057753 "13057753
"09T25806 .09725806
"09317877 "09317877
"04760360 .O4760360
.04272692 .04272692
.04251329 .04251329
"03206928 "03206928

24 "62785rr4 24 "6278l]Ì4
r.113 2go\2 L "rß29082
"77930357 "77930357

2. 18205000 2.18205000
.09TL354.2 .O97L3542
,05828125 "05828l25
"74600000 .74600000
.4ÌBB051r "4tBB05t1.0115r-309 "0t151309
"4I74BIBO "4T74BIBO

36"4065662r r8"20796192
3r7 "26101052 374.98720926
24"64709863 24."64709863

4 "12990000 4.12990000
2"11380000 2"11380000

93.09500000 92.09500000
92.86380000 92.86380000

.73057753 "13057753
"09725806 "09725806
"09317877 "09317877
"o4760360 "O4760360
"04272692 "04272692
"o425L329 "04251329.03206928 "03206928

753 "B492OOOO 753.B492OOOO 753.B492OOOO 753 "B492OOOO
753"84920000 753"84920000 753"84920000 753"84920000
I73.29145619 I73"29I't56I9 ITi"291456l-9 LTi"29145619

4.r2ggoooo 4.r29gOOOO 4.r2ggOOOO 4.12990000
2.11380000 2.11380000 2"tr3B0ooo 2"1138oooo



464

T^BLE f (continued.)

ACT]VITY
GROUP

COST CO}ßINATION
3 COST 4 COSTI COST 2 COST

BCSLÀO
8CÀI]TC
SCAVLC
BTIFBII2
BIr¡022
SHGSLA
8PORI{C
BIiRTA3
BEGGIU
SEGGI-II.

BBROFÀ
SPlirYTC

BTFBHÀ
8TI{YHA
BTIOIF,,l.

8TIO,ITC

9OAT,{C
9BLYAC
9TAI{YÀ
9VHTDU
9OATGI
9BLYIU
9OATSD
9PASTD
9BLYCO
9EOATD
9EBLYÐ
9EROUD
9CABFC
9CAVLC
9HFBI{2
gHTO22

"o4230072
9 "94565000

" 91806000
,o0333460
"0480I823
"o4664487

6,99673000

"2L64368r
36 "73709484

3 "r457r599
2 "202001 rg
3 "25494000

.00838547

.30489583
"18293750

1 " 1r280000

"o22608L2
"o2r492r5q)17o.c,'7?
. /uJ | / t I J

2 "27520000
54 "9619L69r
57 "23209276
8.92646880

L2 "47993120

27 "91820000
2r "40640000
12.00842500
r. 10847000

"0o383124
"o574686r

.04230072
9.94565000

.91806000
"oo330533
"04759680
.04664487

6 "99673000
"2r762600

36 "73T09484
3 "36484864
2.35539405
3 "25494000

.00879658
"3r984375
"19190625

l. r1280000

"02260812
"o2r4g2r5
.52379973

2.27520000
54.96r9t 69r
57 "23209276
8.92646880

L2 "47993120

27 "91820000
2r "40640000
12.0084.2500
r. 10847000

"oo3B3r24
.o574686L

27.9L820000
2I.40640000
L2.00842500
r " 10847000

.oo383124

.0574686L

"04230072 "04230072
9 "94565000 9 "94565000
.91806000 .91806000
.00330533 .OO33053)

"04759680 "O4759680
.o4664487 "046644876.99673000 6 "99673000
"2I652tI66 "2o83TTBr

36.73709484 36"73709484
3"16503709 1.66068367
2"21552596 r"16247857
3 "25494000 3 "25491,000
"00879658 .00398503
"31984375 "14489583
"19190625 "08693750

1.1_1280000 1.11280000
.022608l2 "02355283.o2r4g2r5 .o2T4g2r5
"52379973 .52285502

2.27520000 2.27520000
54"96191691 57"25856793
57.23209276 57 .23209276
8.92646880 8.9264.6880

12.47993120 L2 "47993L20

27 "91820000
2r "40640000
12.00842500

1. 10847000

"oo383124
"0574686r



465

TABLE I (continuecl)

COST COMBINATTON¡\CTIVITY
GROUI) I COST 2 COST 3 COST 4 COST

9HGSLÀ
9POlìäc
9HIìFÂ3
9]IGGDU
9EGGI-iÀ

9llR0F^
9PYMTC
9TIBI]À
9TIffI]A
9TIOfFÄ
9TIßiTC

1{}ITDU
OATGD

BLYDU
RYEDU
SCRDU

ECNDU
CORND

2" PRODUCT
MOVE}{ENT

]3EGGS
14.EGGS

23EGGS

53EGGS
54EGGS
64EGGS

74EGGS
B4EGGS
ì raÊ/lqrluuu

3EGGS

5]PORK

"05631923
8.44788500

"21972788
44 .35654.262

"300c)5238
"2r066667

3.93003000

I . 34 360000
ro5 "85344000
13 5.24898000
r77.02236000

" 54 153000
t9 .983 59000

17r "93049973
34.32340000

.05631923
8 " 44788500

"21972788
44.35654262

"30095238
"2LO66667

3 " 93003000

I . 34 360000
77 "3O2'\L9O6
94 "66477r73

,54153000

174 "8387792r
34"32340000

.05631923
8"44788500

"21972788
44.35654262

"30095238
"2r066667

3.93003000

r-. 34 360000
85 "70832122

103 .82801693

.54153000
19.98359000

L68.56290957
34 "32340000

.05631923
B "44788500

"228T1287
44 "35654262

2 "OO5rr735
r.403582l-4
3 " 93003000

" 0048115 5

"r7494Tc)2
"ro496875

I " 34 360000
ror "93075L32
LO2 "42874L34

"54L53000
19 .983 59000

L6B "56290957
34"32340000

.47460000 "47460000 "47460000 "47460000



466

TABLE I ( continued)

¡\CTI\rITY
GROUP

COST COMBIN,A,TION
T COST 2 COST 3 COST 4 COST

52POIìÌ(
53P01ì,K
6lPORK
62POI¿i{
64POIìI(
T4PORI{
84PORK
B9PORI{

tPOtìI(
2PORI(

l2CAB¡
l3CABF
62CABF
63CABF
64CABF
65CABF
74CABF
75CABF
82C¡\BF
84CABF
85C¿.BF
89CABF

2CABF
3CABF

3ICAVL
32CA\]L
35CÀl'L
4lCAVL
42CL\]L
43CAVL
45CdYL
65CAVL

"43625500

IB "2112T246

"09944000
" 93856000

"35896924

"53134315
18 "65665902

4 "99695947
2 "28986334

12 "00842500
2 "4.4657428

"94612572

"49632000
.40326000

"09c)4'IOOO
.93856000
.59904001

12 "00842500
3 "39270000

.09944000

.93 856000

"35896924.

"09944000
.93856000

"35896924

,49632000
"40326000
"2L994800

"22659628
"43625500 "4-3625500 "43625500

27 "29026500 27 "29026500 27 "29026500

"13906262r"41702295 "53134315 .53134315
18"46372996 ]-9.48847237 19"48847237
4"99695947 4.99695947 4"99695947
2"00792000 2"00792000 2"00792000

12"00842500 L2"00842500
2 "446574.28 2 "44657428
.94612572 .94612572

"49632000.40326000 "40326000
.2T994BOOO "2]-994800



467

ÀCTIVITY
GROUP

COST CO}lBIN"A.TION
2 COST 3 COST1 COST 4 COST

85CÀ\T,
B6CA\IL
87C^\rL
B9CAVi,
2ITIO1T
23TIOIT
5 3TIOI',t'
65TIOÍT
73ÎiOiT
T4TIOfT
T5TinlT
83TIS{T
B5TICVIT

89TIOIT
93TIO,IT
95TIO,IT

TTIO{T
2TIOIT
3TIO{T
9TIO{T

23PYYTT

5lPl'MT
53PYMT
54PYMT
B4PI'MT
B9PUUT

lPYMT
2Pt'Lfr
3PIT'{T
9PYMT

70cA24
BOC.L24

4 "22B2qOOO
"28998466
"rr277734

I " ro84 7000
.02875259
" 4 8880000

" 11480000

"¿yJJo) I (

.94970957

. 2"91066333

"42950000

00359300

4.00834200
"6227rOOO

r . 1084 7000

.3r747196

r "42974000

3 "34.016333
"o3786936
"39r63064

r.22880000 I " 34360000 L "34360000

. o8 520000
,02960000

4"00834200 4"00834200
"6227T000 "6227LOOO

1. 10847000 1.10847000

"3T4ooooo 
.2322T196

.11480000 ,11480000

r"24307333 1"038l_0936

2 "94853269.03786936 "O3786936
"39163064 "39163064

" 
003 59300 .00359300 .00359300

.:===-====-=====-=



Leai 1r5B onitted in pa5e nu-'.rbe-rin"-"



469

ACTIVITY
GROU?

COST COMBINATION
1 COST 2 COST 3 COST 4 COST

I2Ct\46
r3c1'46
3ICA46
32CA4.6
4IC1.'46
42C^46
45C^46
75CL46
76CL46
70cL46
800A4 6
70c,4.68
80C,,\68
7OC¡.BO
12C.,\F,A.

1 3CAFA
.76CÀF-A.

l2HGFA
]3HGFA
23HGFA
54HGFA
6OHGFA
BOHGFA

FEED RECEIPTS
FROM OUISIDE
SOURCES

281\¡HET

2EO,A.TS

2EBALY
2ESCRE

381{TDT

.001 53860

"OIIT942B
"orr59777
"o3)99833

.0r304000
" 00840134
"0o463866
.00328100

.02048887

.00041300

2r "34846183
26.71424335
34 "35549190
19.98359000

" 00153860
" 0015 3860

. 000978 5 1

"or20r766
"ort 37 438

"03433625

.0r304000

.00840134

.004 63866

" 003281-00

. or-896000

.or897822

.00041300

5 "03676182
ro "42975959

"or20r766
"oLr3743B
.03433625

. 01 304 000
" 0084 0134
"o0463866
" 00328Ì00

.}204BBB7

" 
00041300

"or20r766
"orr3743B
.03433625

"01304000
" 00840134.
.00463866
" 00328r00

.o2048887

.00041300

15 .77546987 1r " 89931-876
19,59300479 18.19372920

19.98359000 19.98359000



470

T^IILE I ( continued)

=--:.::=-:===:=================:=============a=====-===============_=_=

ÂCTTVÏTY
G1ìOUP

COST COMBINI,TION
2 COST 3 COST]. COST 4 COST

3JIXìì,Y]]
3ltsciìit
4lIì{HiJu
4lt0^TS
41TBÀLY

4]LUìYE
4ESCRE

5E\\¡HET
5EOÀTS
5EBALY
9E\{I]ET
9EOATS
2Ð\CRN
3BXCRN
4EXCRN

5EXCRN

4. BASTC ImRD
DISTRIBUTION

lTBHCA
2TBHCA
3TBHCÄ
4TBHCA
5TBHCA
6TBHCA
TTBHCA
8TBHCÄ
lTBHHG
2TBTIHG
4TBHHG

5TBHHG
6TBHHG

84 .5049T817 68 .80r305 39
r08.53473665 84"23501214
142.6668681-0

.54r53000 .54153000

3 "46435L84

r37"60709973 140.51_53792L r34"2395095T r34"23950957

"oo55r769
"ro684506
"00671676
"09287966
"07652610
.o3768782
"r0496538
"13057753
"0or38457
.oor2L67g

.0r46L437
"o2TOO752

.oo551769

. 10684 506

.00671676

.09259850
"07652670
" 03811315

"ro4B2r22
"r3057753

"oo253169
"oo398466
"01461437
"02306326

"00539493
"ro770624
"0o65023r
"09235569
"07652610
.o3T68782
"ro496538
. L)v ) I I ) )

"oo256374

"OI4T17T4
"02694237

68.80130539
84.2350r2L4

" 54Ì53000

r "r3r54.596

"oo55r769
. r0684506
"00671676
"09287966
.07652610
.03768782
"ro496538
"13057753
"oor38457
"0012167g

"01461437
.o2700752

68.8O130539
84.2350r2r4

"54.r53000

r "52094756

19 "709L7961-



47r

ÂCT]VITY
GROUP

COST COMBINJ.TTON

3 COST 4 COST] COST 2 COST

TTBHHG
BTBHHG

9TBIIHG
rTTHÂR
2TTHA]ì
3TTH¡\R
4TTHÀR
5TTH¡.R
6TTHATì

TTTHAR
BTTI]¡.R
9TTI-IAjI,
lTTH¡.G
2TTHÄG
3TTH¡,G
4TTHAG
5TTHÄG
6TTHAG
TTTHAG
STTHAG

9TTHAG

5 " PÁ,STURE_
FORAGE BALAJ\-CE

"oo23r2r7
"o0333460
.oo3B3L24
"oL358502
"ro265228
"oB4r2L54
.77049027
"86209238
.r3755567
.I4625649
"2r64368r
.28472955
.ooo202r4
"o02r5B5l

"oL554335
.07835379
"oo270300
.00267L49
.oo838547
.ooo98624

"oo231217
"oo330533
"oo383L24
"or347855
" 1009364 I
"o8362798
"7704.9027
.8632830r
.r3755567
"14625649
"2r762600
"28466562
" 000305 ll

"00o50754
"or554335
.o1949068
"00270300
.00267r4g
.00879658
"ooo9B624

.oo23t217

.oo330533

.oo3B3r24

.or347855
"ror9]742
.oB4I2r54
"77049027
"86282002
"L3755567
.14625649
"21654l-66
"28473838
.000305r1
.00164444

"0r554335
"or835379
" 00270300
.00267r49
.00879658
"ooogB624

"oo23I2r7
"o0330533
"oo383r24
"or347855
"ror9r742
.o8362798
.77049027
.86231164
"r3755567
"14625649
.2083778r
"293904.r8
. 000305 I l
" 000305 l1
"ooo50754
"o1554335
.01918 5 57

"00270300
"oo267r49
.0039 5803

"oo579779

lFORDU
2FORDU

3FORDU
4FORÐU

5FORDU
6FORDU

TFORDU
SFORIU
9FORDU

65 "98220000 65"98220000 65.98220000 65 "9822000080.0281-3036 80.02813036 80"02813036 80.02813036
87 "55720000 87 "55720000 87 "55720000 87 "55720000

1078. 29262433 1078. 29262433 1078" 29262433 1078" 29262433
IO+5 "41938543 rO45 "4L9j8543 rO45 "41938543 tO45 "41938543
569.49640000 569.49640000 569"49640000 569"49640000

1166 "63240000 1166 "63240000 1166. 63240000 1166. 63240000
1507 "69840000 1507.69840000 L50T "69840000 1507 "698400002L.40640000 2r.40640000 2I"40640000 2I"40640000
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Â?P]INDIX TX

Sonle Notes on'I'ransportation lìates for Grain ancl Milled

P¡orlucts.

lìates for Products lvlil-IecÌ in Vestern Canada{-

The sante freigh1, rate applies to movements of milled proclucts

as to movements of domestic grain. Freight ral,es in l{estern Canacla

are appJ-iecl in such a ma.nner as to attempt to allow the mill-ecl proclucts

from local mills to be fully competitive in markets outsid.e the prairie

region with those producecl in other areas.

The procedure used in.del,ermining rates on milled proclucts is to

charge the locaf freight rate on movement from the Iocal- point of

origin to the miIl. If mil-Ied products are shipped. out to Eastern

Canada, the rate is established by ded.ucting the l-ocal rate paid- from

the Crorysnest rate on the grain to Fort l{i1l-iam and. ad.d.ing a $0 "0525 per

cwt. milling in transit charge and applying this on the movement to Fort

\{illiam. Beyond Fort William the regular rate applies. The proced.ure

may be il-l-ustrated by the following exampJ-e where grain originating at

Biggar, Saskatcher+an moves to Saskatoon for milling afíer which the

milled- products are shipped to Toronto, Montreal or Halifax. Rates are

expressed- in terms of dol-lars per hundred"ireight.

From Biggar to Saskatoon * focal rate
Crowsnest rate Biggar to Fort William
Additional over'locaÌ rate paid-
Milling in transit charge
Total in ad,dition to local rate for

shipment to Fort \üilliam

Q ra

"05
"o525

.ro25

x This information courtesy of Mr. Tate, Rate Advisor, C.N.R.,
Saskatoon. Saskatchewan"
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ììe.-voncì .lJol i, \¡iI I- j.a,m nl.il, l.f c'ecls a,re assessed Íf .73 pcr cr+t" on movomcnt

to itlorll,ro¿r.l or' ',i'or:o¡rto and lii1 . O/ per cw1,. on tha.t to lialif ax. Sinc c

tlic la.tes to Tolon'Lo and Montrcal are equal-, loca1 mj. l-Is tenil to

h¿ve an a,dvanta,ge in long clist¿¡rice shipmeni,. This favourable rate

si{,uation pÌus the subsidy r+ill allov \{estern mil-ls to be very competi-

tive in llastern Cairada in the millfeeds trad,e. Eastern mills may

benefit, ìrovever, from lower rat,es on grain than on millfeecls when such

move by lake freighter.

Recent.Developnlents

Und.er agreed charge contracts entered. into by grain merchants

and feed manufacturers vith the railways for the movement of r+hol-e feed

grains from Fort Villiam to Eastern demancl points (Contracts CTC AC

No. 2438, Sept. L4, 1967 and CTC AC No. 2474, Nov" 28, 1967 ) tne rail--

vays have agreed. to haul feed grains at rates said. to be competitive

with those apptying to the water-rail-truck sequence of movement prevr-

ousi-y used. These agreed. rates are causing some concerrÌ among Eastern

grain prod.ucers since they feel their competitive position ín Maritime

markets has been impaired" notr"ithstand.ing that the subsidy has been

extend.ed. to movements of feed grains out of Ontario" In addition, these

rates serve to red.uce the seasonal price movement of I{estern grains in

Eastern markets which formerly existed. This price movement resulted.

from the lower transportation cost of shipments by r"rater than by rail

r+hich existed- d.uring the navigation season as weLL as from the cost of

storage 
"



A]]PENDIX X

Current Feed Grain Assista.nce Regulations

A copy of the current regulations (as of Ocl,ober 25, L967)
respecting Assistance on Feecl Grains shipped- Ínto Eastern Canacla ancl
British Columbia as ad"ministered by the Canad.ian Livestock Feed Boarcl
is appended. These regulations incorporate several changes in those
issued, previously. These changes includ-e:

(l) Âreas in Ontario r+est of the Lahehead have
been clesignated as a part of Eastern Canada and.
rates of freight assistance in North-\{estern
Ontario and I(enora-Rainy Rive:: set at $È4.80
per ton; Thund.er Bay at $8.0O per ton.

(2) Rates of freight assistance on shiprnents of
Ontario gro\¡n wheat to Quebec and the Àtlantic
Provinces will be at iclentical rates to those
appJ-icabl-e on grain originating in \{estern Canada.

(3) Rates of freight assistance on shipments of
Ontario grol,¡n corn to the Atlantic Provinces t¡ill
be at the rate of $6.00 per ton lor¡er than rates
applicable on grain originating in \{estern Canad.a.
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Iì]IGUL,Al]:IONS I?ìiSIIIC]1]ING ASS]-S1]ANC]T ON I¡II]'D GIìAINS SHI:I?PIJD TNTO

ILÀST]'IìN CANADA AND ]]IìITISII COLIIM]]IA

Shorl, llitl e

t. These lìegula,tions ma.y be cited, as the Feed. Grain Àssistance
Iùegula.ti ons .

Interpretation

2. In these lìegula,tions,

(") trÂ.ctrr mca.ns the Livestoch Feed r\.ssistance Á,ct;
(b) "i,j.vestock'r means horses, cattle, sheep, goats, svine, foxes,

m.ink, rabbil,s and poultry;
(") 'rNo. I Foied Screenings'r and "SampJ-e Feed Grainil have the same

meaning as in the Canada Grain Regulations;
(¿) "Prairie Iìegionrr neans the provinces of Manitoba, Saskatchewan

and Á.fberta ancl that part of British Columbia knorqn as the
Peace River District;

(e) "l{estern Canada'r means all that part of Canada that is not in
Eastern Canad-a; and.

(f ) 'rr+hol-esaler'r means a person or firm r+ho, in selling a product
eligible for transportation assistance, reduces the price of
the product by the amor:¡rt of assistance that may be paid, u¡rd-er
these Regulations prior to obtaining the assistance"

Designations

3. Rye, grain corn, rsheat bran, i.¡heat shorts, wheat middlings, No. I
Feed Screenings and- Sample Feed Grain are hereby designated. as feed.
graÍn for the purposes of the Ä.ct.

4. AlI that area of Ontario lying west of the merid.ian passing
through the eastern boundary of the city of Port Arthur is hereby
d-esignated as a part of Eastern Canad-a for the purposes of the Act.

As sistance

5. (f) fne Board- may pay assistance in the appropriate amount set
out in the Schedufe in respect of transportation expenses incurred. on

(") r,¡heat, oats, barley anil rye grown in l{estern Canad"a
and shipped. to a d.estination in Eastern Canada;

(¡) No. I Feed- Screenings and, Sample Feed. Grain produced
in \{estern Canad,a and shipped to a destination in
Eastern Ca¡rada¡
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( c ) i"heart brerrr, rvheat shorl,s ancl wheat micldlings producecl
:in \{esteln Canada arrd. shippecl to a destination in
llastcrn Canad,a or producecl in Bastern Canacla from
r"heat gro$rìl in \{estern Canada;

(d) wireat, oats, barley, rye and grain corn grown in the
Prairie Region and shipped to a cl"estination in
British CoJ-umbia;

(e) wo. I I'eed Screenings ancl Sample Feed Grain procluced
in the Prairie Region ancl shipped to a clestination in
British Columbia;

(f) r,'hca.t brein, whea,t shorts ancl ri'heat micl<ìlings proclucerÌ
i.n 1,hc lra,ir.i,e lùc.gi-on ancl shippecl. 'l,o a clestj,nal,,i-on -i-n

llli'tish Col.unibia, or procìucecI j.n Rrilish 0olumbia from
r'¡hoa.t gror{n .i.n thc Pro,irie lìegi,on;

(g) wìrca,t gl'oì,J'rì i¡r Orri,a.rio ¿rnri sh-ippcd to a destinatj.on in
Ilu,stct'n 0anarl¿l o lher tìr¿rrr a des l,.in¿r.tion in 0ntario:
ol Qu.cbec.

( 2 ) llho lloa,rd nìay pa.y assista,nce in respcct of s-bora,ge cxp€ìnses
otr r"he¿rt, oa,Ls and ba,rley gror.lrr in \{estern C¿rnacla antl s1,orecl in
Eastern Canada except at Fort \{il"liam o¡ Po¡:t Ârthur where grain is
ì-nì-1,ia1ly stóre<l in a vessel approved. by the Board as a pJ.ace of
storage necessary to supplement ficensed. elevator storage, in the
-ñ^,,-+ ^,l' î I /,'t ^^^+^ -^- ì^,,^L^'t p^- +L^ +^+^r .^^.^,:^r +L^ + +L^ -o,rrvuru vr L L/ a cents per bushel for the total period that the grain
is stored in Eastern Canacla.

6. (t) The Board. shall not pay assistance in respect of transporta-
tion

(a) where the grain, screenings or grain product is
transported by truck from I{estern Canada into
Eastern Canad-a, from Vestern Canada into British
Columbia or from any place of shipment in British
Columbia to a destination in that province; or

(b) ruhere the grain, screenings or grain product is
transported. by truck from a place of shipment in
Eastern Canad-a to a clestination in Eastern Canada
that has a higher rate of assistance than that of
the pl-ace of shipment unless the owner of the truck
is the r+holesaler of the shipment or
i) is ficenseal as a common carrier,
ii) has furnished. '1,he Board with an und-ertaking

in accord-a¡rce with section 7, and
iii) has complied r+ith that i:ndertaking.

(2) The Board shall not pay assistance in respect of
transportation lrhere

(") it is satisfied that the prod,uce shipped r,¡as not for
feed for livestock in Eastern Canada or British
CoJ-umbia; or

(b) it is not satisfied that the sal-e price to the buyers
of the product has been red-uced by the amount of the
assista,nce that may be paid" under these Regulations.
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5l t

'lllrc ur<lt'r't'¿r.ltirrg olì a, 1;r'ucJtcr slra, l.,l bc i,n ¿r, f.'orln.s¿r'Li.sf¿rc-t <¡ry
i-Joa,r<l arrrl slra.l..L i-nr:l.urlc. an undcrta.lti-ng by thc t¡ur;kcr.i,<r/\

( a) plovitlc thc lloarcl r+ith all tarif .f s sct out by liis
f j.rnr o¡r grain, scrccnings and grain pror-lucts ;

(b) issuc' bj lts of lad.irrg on all shipments el,igib-Le f or
assistance und-er these Regulations setting out the
ac1,ua] destination or destinations of a,1,1 of the
shipments;

(") charge a rate on '1,he movement of grain, screenings
and grain products in accorclance wi-bh the current
t¿riff ire has provided to the Board; and

(d) iu any c¿rse ¡vhere his truck l-icence permits the
transport between any two points of a proclucl, for more
tiran orie shipper, malre available to al-I shippe::s a.ncl

consignees at those points the lowest rate he charges
bctr¡een those points for grain, screenings or grain
proclucts shipped in the same çLuantity pe:: inclividual
shipment "

In d-el,ermining the amount of assist,ance payable on a shipment
railway car to a clestination

(") the rail point neareslr the actual clestination is
deemed to be the d-estination; ancl

(¡) ttrat rail point is d.eemed to be situated. in the
county or locality in which it is shoryn to be
situated in

(i) the Gazeteer of Canada, in the case of a
destination in the Province of Ontario,
New Bn¡nswick or Nova Scotia; or/..\(ii) the Canad.ian Guid.e, published- by the Inter-
national Railway Publishing Company Limited,
in the case of a destination in the Province
of Quebec.

t,l r tr

B.
made by



SCHE:DULE

'Iran sporl,ati on -A.sslstance

$12 .60

10.00

9 .00

8.O0

l Shipmerr i,s to 0n1,ario
/-\ .t^^+i*^r.OlìS ifl irh\ia/ uu (tuùurrlour

illirnishaming, per ton
(b ) to d.est inations in th

l''lanitoulin, per ton
(c) to destin¿rtions in the County of Suclbury ancl to those

clcs-b inations in the cou¡rty of Nipissing that are west of
1,hc mcricliern passing l,hrough the easter¡r boundary of the
Cit.y of North Bay, Per totr . .

(d) to dcstirrat:ions i¡r the County of ifhunder llayt
n*,;¡.pL .l¡oli, \{itlia,m ¿r.l'rcl i)ort Är [,hur, pcr ton

(u) to <lcstj.nat,.i.or.ts jrr thc Courrtics of 0¿Lrl"cl,on, l)undas,
(ì.l cngarÏy, La.rìâr:lt, Prcscott, lÙcnfrew, lÙusscll, S {,ormont,
llil.rry Souttcl ¿rrlc.l to thosc cles'{,j.natiolls in'l,hc County of
Ni.pissiilg 1,ha.t are cast of thc meridian passing through
thc. castern bounclary of the City of North Bay, per 1,on

(f) to destinations in the Counties of Durha,m, Frontenac,
Grenville, llaliburton, I{astings, Leeds, Lennox and
Àd-d-ington, Muskoha, Northumberlancl, Ontario, Peterborough,
Prince Eclward and Victoria, per ton

(g) to other destinations, except Fort
Arthur in the Cor:nty of Thunder BaY

Shipments to Quebec:

å cou.rties of Cochrane and.

e Cou¡ties of A1goma and

t{illiam and- Port
r per ton "

(")
(u)

to destinations in the Magdalen fslancls,
to destinations in the Counties of Gaspe
Gaspe West and Temiscamingue' per ton

(") to destinations in the Cou¡rties of Âbitibi,
Bonaventure and" Saguenayr per ton

6.60

5.40

4. B0

perton.. 18.00
East,

13 .60

L2 "60

8.40
7 "40

CarIeton,
ton 16.60
Charlotte, York,

(a) to destinations in the Cor¡¡rties of Compton, Gatineau,
Labefle, Matane and Matapedia, per ton . . 10"60

(") to destinations in the Counties of Chicoutimi, Lac
St. Jean East, Lac St, Jean l{est, Rimouski, Riviere
du Loup, Stanstead, Temiscouatar Per ton . 9"4O

(f) to d.estinations in the Counties of Brome, Frontenac,
Kamouraska, L'Islet, Richmond-, Sherbroohe, \{olf e and
Charfevoix, per ton

(g) to other destinations -^- + ^-I ]1sf uvrr o

? Shipments to New Brunswick:
Except as provided in sub-item (2), shipments to
New Brunswick

(") to d.estinations in
Northumberland and.

(b) to destinations in
Sunbury and Queenst

the Counties
Gloucester,
the Counties

of
per
of

per ton r4.80



(¿) to otht:l' clcs'l, ina,tiorrs, per ton L2.6O
(2) Shipmclts of gr:ain corn grown in Ontario, per ton" . appropri¿.rtc rate

set out in sub-
item (1) less
$ 6"00

4. Shipnicn'l,s to Nova Scotj-a:
(i) iìxccp1, as provide<I in sub-items (z) an¿ (3), shipments

to Nova Scotia
(") to d.estinations in the Cou¡rties of Cape Breton ancl

( c ) f o tlc:st,i na t,.i o¡rs in the Counties of lìestigouche, Kent,
I(.i ngs a.rrd Saj.nt J-ohn, pel tort

per ton

5t3

Íi13.60

17.20
tions in the Counties of Ya.rmouth, Shelburnet
Inverness and Digby, per ton 16.20

Vic tor Ía ,

(¡ ) to clestina
Ri chmond,

(") to destinations in the Count,ies of Àntigonish,
Guysborough and CumberJ-and, per ton

(a) to clestinations in the Cou¡rties of Queens, Pictou,
i.nnapolis and Tat,amagouche in the County of CoÌchester,
per ton

(u) to d.estinations in the Counties of Halifax, I{ants, I{Íngs,
Lunenburg and. Colchester, except Tatamagouche in the

r3.40

11.20

9"80County of Colchester, per ton
(Z) Shipments of r,¡heat bran, rsheat shorts, wheat middlings

to Nova Scotia from Ontario or Quebec
(a) to d,estinations taking a carlot freight rate from Fort

I{illj-am of $I.O7 per hund.red.rseight, per ton I5"2O
(¡) to destinations t,aking a carlot freight rate from Fort

William of $1.12 per hundredweight, per ton 16.20
(f) Shipments of grain corn grown in Ontario, per ton. . a,ppropriate rate

set out in sub-
item (1) Ìess
$ 6.00

5. Shipments to Prince Edward Island:
(t) Except as provid.ed. in sub-item (2), shipments to Prince

Ed-ward Islandr per ton . o e f4.80
(Z) Shipments of grain corn grown in Ontario to Prince

Ed.ward Island-r Per ton . B'80

6" Shipments to Newf ou¡rdland":
(i) Bxcept as provicled- in sub-item (2), shipments -bo

Nevfoundland- .
(") to clestinations in the Avalon Peninsula, being all that

portion of the Province of Newfound"land contained vithin
the folloi"ing boundaries; commencing at the mouth of
Pipers Hol-e River in Placentia Bay; thence up said rÍver
to the TerrencevilJ-e Highvay Road; thence in a generaÌ
easterly direction along the centre of said road to the
Newf ound.land Railliay, (exclud.ing the village of Goobies);
thence southerly along said Railway to a point d-ue rr¡est



of the northern extremity of llul-I r\lm; thence due east
to Bu.Ll Ârnr; thcnce southeastcrly along BuIl Ârm to
lfrin ity llay; tÌrt:n<:e l'¡orth-e¿ls{,erly a,long Trinity Bav

to Lhc 0cean; thcrrce southcrly errrrl wcsterly in the
0<:c¿rtr .to lllaccni,io. Bày; thence riorthcrly along said
bay to thc polnt of commencement (exclud.ing RecI Isla.ncl ,

Long Island a.nd Sounrl Island)r Per ton "

b) to ¿rl. I other destinations in Newfoundlancl a.nd Labraclor,
per 1,ort

Shi,pments

514

\È17 "40

23.40
(2) of grain corn grolln in Ontario, per ton.

7. Shipncnts to llritish Col-umbia:
(") t' clcst:i_natio¡s served by rtril, $4"40 per to¡ less than

ilro Lowcst ca,rl-oa,d freight rate through ca,na.tla. from calgary,
lÌclmonto¡r, LcthbrLd.gc or point of origin as determined from
ilrc f ol.lor+ing Tariff s, supplements thereto a¡rcl successive
issucs thereof or combillations thereof : C.P.R. Tariff s

V.849-8 a,nd,5-il; C.N.ll. Tariffs \{"1-84-D an<l W.23O-B; G'N'
tìailr+ay Tariffs 625-i and 771-H; P.G.E. Railway Tariff
2O7-L (Domestic Section) ;

(¡) to d.estinations served only by water carrier, the amount'
payable to the nearest mainland- raiJ- point, as determinecl
in accord.ance vith paragraph (a) plus the d-ifference in
amount between the assistance payable to courtney and the
assistance payable to Va,ncouver.

appropriate rate
set out in sub-
item (l) less
fi 6.00


