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ASSTRACT

Itre Impacts of Changes ln StaÈutory Graln Rates and Ra1l

Branch LLne Conffguratlon on Farm Size fn ManLtoba

By: Krfs LLnton Ol-sen

MaJor .AdvÍsor: Dr. E. W. Tyrchniewlcz

IìIestern Canadian graLn producers have benefitted from lol¡ rail

raÈes establLshed orlginally by the Crowsnest Pass Agreement of 1897.

These rates have reduced one el-ement of thelr productfon costs and

fncreased farm Íncome. However, Lt has been argued that thl-s effect has

been offset by reduced ral-lway servÍce; the railways have been reluctant

Èo make large-scale l-mprovemenËs l-n Èhel-r gral-n handling systems due to

the high revenue losses associated with export, graln movemenÈ. Despíte

the abundance of sÈatutory graln at primary elevator positions on the

Prairles, the unreliablllty of adequate supplíes at the terminal porÈ

facilltfes may jeopardlze Canadars posftion in l-nternaÈf-onal graln mar-

kets. A possible solutl-on to counter thl-s very serl-ous situaÈion is

replacement of the current statuLory frefghÈ rates wfth compensatory

rates whfch reflect Ëhe actual costs fnvolved lu transportlng export

grain by rail.

The general obJectl.ve of thls study was Èo determine the impacts

of replacement of statutory frelght rates on export. grain with compen-

satory rates and branch l1ne ratl-onalization on the structure of farm

sl-ze ln Manftoba, wlth speclal reference to snall farns. Spectflcally,

Èhe obJectLves lrere: (l) to determlne lf changes Ín transport costs due

to replacement of statutory raÈes and branch llne ratlonallzation would
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have detrl-mental effects on small producers and enhance the trend towards

larger farm sizes; (2) dffferentlate the various f-mpacts on a reglonal

basLs; and (3) rnodtfy an existtng nodel to pernít more complete lnter-

regional trade of fntermedlaÈe con'modlties beÈween all- crop distrfcts ln

Manftoba.

Several components were Íncorporated Ínto the study framework to

formulaÈe the daÈa base for the linear prograÍTming rnodel used Eo conduct

the final analysis. Flrstly, narket conditions present circumstances

whtch generate the prevatltng supply and dernand situatlon which in turn

deteruine the relative cor¡modlty prlces. Seeondly, farn gate prfces for

Lhe sl-x principal croPs currently belng transPorted under staÈuÈory

freight rates, were dlrectly affected by transportatfon costs. Changes

in the rail freight rate structure and/or the braneh line configuration,

which df.rectly influence transport costs, *"." proportionately reflected

in the relative prfce l-evels of these coumodities. In turn, these prlces

evenÈually deternined Ehe relative profitability of speciflc comodities

upon which the production-decisl-on Process was based.

The model r¡as used to estlmate sLx couparatl-ve scenarios: (I)

1978 narkeÈ condltions, statutory freight rates, the branch line configu-

ratfon as of December 31, 1978 includlng all the recomendatl-ons of the

Ilall Comlssion and PRAC, 1978 farm gate Prices, f20 percent production

flexlbllity, minl-mrn production levels for small farms; (2) sane as (I)

excepÈ for the minfmurn productlon levels belng removed for small fanns;

(3) sane as (1) except ral-l rates were changed to 3.4 tfnes the statuÈory

1evel, farm gaLe prices were adjusËed Ëo account for lncreased transporÈ

costs; (4) sâme as (I) rsith producÈlon flextbllity range expanded to -20

percenÈ to +40 percent; (5) 1978 rnarket conditions, 4.0 tlnes the
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statutory rates, 1978 farrn gate prlces adJusted for lncreased 1985 trans-

portaÈ1on eosts, !20 percent productlon flexlblll-ty, no minl'mum production

levels for small farns; and (6) same as (5) r¡{th expanded production flex-

tbllttytoarangeof-20Percentto+40Percent.Comparlsonsbetween

each of these scenarios r¡lth scenarl-o II lndicated the potenÈial LEpacts

or gross value of production and net farm lncome of l-ncreased transporta-

tion costs on all farm sizes'

Thespeclficfindlngsofthl-sstudyareout'llnedasfollorgs:

l.ThegreatesÈlmPactontheva]-ueofproductl.onofsrnallfarms

was the removal of the mlnimtm production requf-rements for smal1

farms. The net income losses generated by htgh production cosEs

on small farns and Èhe normative nature of the production allo-

cationProcess'resÈrlcÈedproductlononsmallfarnstoonly

commodl-tl-esinwhichaprofitcouldbegenerated.onthisbasls'

a large proportion of the total production of each comodlty was

allocated Èo large farm sizes '

2.ReplacementofstatutoryfreightrateswithcornpensaÈoryraÈes

andbranchlinerattonalizationdecreasedthegrossvalueof

productionandnetfarmlncomelevelsonallfarmsizes.The

burdenofl-ncreasedtransPorÈatloncosÈsenhancedtheÈrend

tor¿ards lncreased farm slze'

3. There was a large potenÈlal for lncreased production of oilseeds'

specialcrops,andll.vestocktooffseÈalargeproporÈionofthe

valueofproductionandÍncomelossesgeneratedbythel-ncreased

transPortatloncosËs.Shadowprl.eesforthesecor'¡modlÈl.eslndl.

caÈed strong profit potentlals for expanded productlon'
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4. Expanded LnterregLonal trade of lntermedlate commodlÈles such as

feed graLns, stocker cattle, and weanlf-ng pigs, beËween crop

dLstricts had the potentÍal to Lncrease productlon level-e by

perulttlng distrlcts to nake fuller use of thefr comparatLve

advanÈage.

T'he availabiltty of fntermediate commoditLes became less of a

constrainLng factor Ëo those regl-ons which possessed the potentlal'to

produce greater quantities of final commodl-tles such as fed beef or mar-

ket hogs. Low productlon levels of cerËaln intermediate comoditf es lJere

compensated for by the transportatLon of these constraining commoditl-es

from other regions Èhat produced these conrmodLtes in more abundance.
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Chapter I

INTRODUCTION

Introductíon to the Probl-em

The railways have always been an important part of the western

Canadian economy. The necessity for Prairie agricultural commoditíes to

be linked with domestic and foreign markets has been largely fulfí1led

by the railways. The raÍIwayst contributions to "place utílityrt, whi-ch

is the value added to products by raoving theur from areas of abundance to

areas r+here these corrnodities are more scarce and in higher demand, have

been vital to an area such as the Praíries that exports the majority of

the commodities it produces. With virtually no alternatives to rail for

long distance transPort of export grain, western farmers have been

heavily relianÈ upon the railwayst performances to meet Canadian exPort

commitments. ConsequenËly, any factors affeeting the railwaysr abili-

ties to fulfil] these functíons have led to wÍdespread producer concern.

Despite the inportance of the railways' roles, they have found

it increasingly unprofitable to transPort grain under the current

freight rate structure. This has all-egedly prevented the railways from

maintaining their rolling stock, branch llne network, and servíce at

levels adequate enough to meeÈ current Canadian exPorÈ grain commitments.

A major source of this disparity has been attríbuted to the maintenance

of the statutory freight rates for export grain made 1aw fn 1925 r¡íth
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auendments to the Railway Act.l These amendments were based on the for-

mer Cronsnest Pass Agreement of 1897, whlch was Íntended to Promote

agricultural development and expansion on the Prairies. One of the

major components of the Crowsnest Pass Agreement was reduced rail rates

on export grains. Mounting critícism over the way the Agreement was

being inplemented between 1897 and 1925, forced the Federal government

to terminate the Crowsnest. Pass Agreement in 1925. In its place, the

Federal government urade amendments to the Railway Act ldhich set 1899

grain and flour rates moving eastward to the Lakehead as statutory rates

for a1l rail lines and all railway companies. By 1931, the statutory

raÈes \,¡ere extended to cover grain and grain by-products moving west¡¡ard

to Vancouver and northward to Churchiii-i-.2 These raËes were guaranteed

by Parliament and had no tirne lirnit placed on them. Tlte 1974 Snavely

Courmission and a follow-up study ín 1977, esÈablished numerical esti-

mates for the costs involved in the transporÈation of statutory

1_^For more detaíled readings on the Crowsnest Pass and Statutory
raËe Agreements, see the following: R. Sokal, E. W. Tyrchniewicz, and
C. F. Framingham, "Statutory Freight Rates on Grain: Background and
Economic EffecÈsrr, Special Report prepared for the Manitoba Department
of Agriculture (l.Iinnipeg: University of Manitoba, May, 1979); A. W.

Currie, Canadian Transport Economics (Toronto: University of Toronto
Press, L967); G. W. Wilson and L. Darby, "Transportation on the Prairies",
The Ro
Printers, 196
and Raíl in l.Iestern Canada, VoI. I (Ottar¿a: Mlnistry of Supply and Ser-
vices, 1977), pp. 32-39; Booz-Allen and Hamilton and IBI Group, "Grain

al Cornrrissíon on Consumer Problems and Inflation (Ottawa: Queenrs

Transportat.ion and Handling in lrlesÈern Canada", Report prepared for the
DepartmenÈ of IndusËry, Trade and Con¡nerce, The Grains Group (Ottawa:
Queenrs Printer, July, L979).

2". t. Purdy, Transporr Competftion and Public Policv ln Canada
(Vancouver: Universlty of Britfsh Columbia, L972), PP. L76-I77. For a

detailed list of all couurodities presently moving under statutory rates
see: Canada Grains Councf-l, "Report to the Grain Handling and Transpor-
Èation Comrittee" (l.Il,nnlpeg: Canada Grains Council, June, 1977).

; The Graín Handling and TransportaEion Commission, Grain
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grains.J Under the current rate structure, the Snavely Con¡mlssion

deÈermined thaË producers contrlbuÈed $114.8 n|llion or 32.47" of the

variable cosÈs íncurred by the railways in the transPortation of the

statutory grain lt 1977. This compared to $63.7 nillion or 18.02 con-

tributed by Èhe Federal government and $175.5 rnillion or 49.67" of. the

total cost being covered by the railways. Overall, a revenue shortfall

conparing variable costs incurred over the revenues received from the

transportation of all statutory grains amounted to $239.2 million, which

\¿as a 527" Lncrease over the 1974 revenue shortfall of $157.4 millíon.

To cover the losses incurred by the railways, Snavely estimated that

rates r¡ould have to increase 3.1 times the statutory rates ín L977.

Only at this 1eve1 could an equilibrium betr¡een revenues and the vari-

able costs be achieved.

More recently, a reporÈ by Booz-Allen and llamilton Inc. and the

IBI Group, cited the staËutory rates as being a primary source of many

grain transportation problems.4 The losses currently being incurred by

Èhe railways have been further exemplified by the increâsing profit-

ability of transporting other bulk coumodities such as coal, sul-phur,

and potash. This gap between the revenue margins of transporting these

corunodíties as compared to the revenue losses obtained through statutory

3S". th" following for further details: The Conníssion on the
Costs of Transporting Grain by Rai1, Report, Vol. I (Ottar.¡a: Supply and
Services, October, I976); Snavely, King and AssociaÈes, 1977 Costs and
Revenues Incurred by the Railways in the Trans
Statutory Rates
Federal Government of Canada, September' 1978)r PP. 78-82.

4Booz-A1len and Hamllton Inc., 9g. cit.r PP. X-4, X-5.

t^lashington, D.C.: Report for the Ministry of TransporÈ,
ortatíon of Grain Under
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grain movement, has acted as a substantial disincentive to the railways

for further investmenÈ in plant improvements, locomoÈÍves, and freight

cars for the purpose of movíng grain. The Report concurs that the rail-

ways are rapidly exhausting their physical and economic capacitÍes to

underwrite the costs of grain transportation. Further, the Booz-Allen

and Harnilton report ï/arns that all their recommendations necessary to

meet Canadars further grain export potenÈial would be largely negated if

the statutory rates issue r^ras not resolved.

Several Federal and Provincial government programs along with

some capital expenditures by private industry, have attempted to main-

tain the handling and transportation costs for statutory grain at cur-
q

rent leve1s.- The Federal branch line rationalízation and rehabili-

tation program has spent over $300 míllion to abandon uneconomical

branch lines and upgrade some of the remaining lines to handle hopper

cars. Joint prograrns between the Federal and Provincial governments and

Ëhe Canadian WheaÈ Board, have íncreased the railwayst rolling stocks by

Ëhe purchase of over 15,000 ner¿ hopper cars and rehabilitated another

5,000 existing boxcars. Over $400 million in terminal port facilities

and over $248 nillion in expanding and rehabilitating the country elev-

aÈor system, has been spent by the elevator companies in the last five

years to increase Èhe efficiency of the system. Improved cooperation

between the t{heat Board, the graín companies, and the railways, have

helped reduce the average turn around time for rail cars fron Manitoba

obËal-ned
industry

5-411 of the following
from the followíng,
investmentstt, Grain

figures except turn around time, were
The Canadian Wheat Board, "Tallying grain
Matters (November, 1979) ¡ pp. I-2.
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country collectlon points to Thunderbay and back fron 21 days to 17 d"y".6

The railways themselves have committed $32 rnillíon to increase their loco-

motive horsepower by purchasing 75 new locomotives. This r¿i1l help reduce

operaÈing costs by increasing train sizes and travelling speeds.

DespÍte the attempts to maintaín and improve the present grain

transPortation system 1È is uncertain how long the government will tol-

erate the grain transport system dependency on government assistance.

Increasing the grain producerts proportion of the total cost of trans-

porting statutory grains by rnodifying the sËatutory rate structure has

been vier¿ed as a very significant factor in the continued maintenance of

western Canadars posÍEion as a grain exporter. From the wide range of

proposals, one of the more straightforward scenarios cal1s for the

replacement of statutory rates with compensatory r"tes.7 lnstead of t.he

current statutory rate structure, a nevr set of compensatory rates r¿ould

be established to offset the current revenue shortfalls in transporting
8grar-n by ral-I

The consequences of a rate increase may have a significant effect

on the structure of wesÈern Canadian agriculture. Every graín producer

6P"."or,"1 communication from Mr. Norman Cobb of Manitoba PooI
Elevators based on Canadi.an Wheat Board uemos.

7s.',r"t"1 alternatives besides complete abolition of the SËatu-
tory rates have been suggested. For further details, see: Railway Com-
pensatíon Sub-CommitÈee, 'rReport to the Grain Handling and Transportation
Comnitteerr. (Winnipeg: Canada Grains Council, L977).

SAccordlng to Sect ion 276 of the Raílway AcÈ, a freight rate 1s
deemed compensatory when it exceeds Èhe varíable or out-of-pocket costs
of the movemenE of the traffic concerned as determined by the CanadÍan
Transport Comnf-ssion. See Parllament of Canada, Revised Statutes of
Canada, 1970, Vol. VI. (Ottawa: Queenrs Prlnter for Ca"aaaJgT0),
p. 645L.
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would be faced wiEh incremenÈs 1n his transportation costs and a corre-

sponding decline in his net farm íncome. In particular, smaller farms

may have Èhe most trouble adjustlng due to their linfted resource and

production bases. As a result, some of these smaller operations may no

longer be able to remain econornically viable. In this manner, replace-

ment of statuÈory rates with courpensaÈory rates may enhance the trend

Èowards increased farm síze.

In the constantly changing realm of western Canadian agriculture'

the trend towards ever increasing farm size is threatening to engulf the

srna1l producers. An article by Veeman and Veeman, indicated Ehat the

number of farms in r^testern Canada have been steadily decreasing while

average farm size has been increasing.g Evidence found ín the 1976

Canada Census, indicated that the total number of farms in Manitoba had

decreased 2O7" f.rom 37,363 in 195I to 29,963 in 1976. The average fann

size, in the same period, increased from 261 acres to 427 "...".t0
Faced with unf,avourable price conditions and high production costs'

surall producers are unable to take advantage of economies of size

inherent on larger farm sizes. This liruitation may not allow smaller

producers the flexibility to adapt to ne¡¡ cost conditions iurposed by

compensatory rates. Under consËant Príce conditions, Èhis cost incre-

ment ís expected Èo force many of these small producers ouÈ of business '

9r. S. Veeman and M. M. Veeman, "The Changing organization,
Structure, and Control of Canadian Agriculture," American JogE{ral.gf
Agricultural Economl-cs, Vol. 60, No. 5, December, 1978, pp' 759-768'

lost"ti"tics Canada, 1976 Census of Canada - Agriculture,
Manitoba (Ottawa: Ministry of tnaustry, Trade and Commerce, March,
i978), Table 3.
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Scooe and ObjectÍves

Through the use of a linear programming model orígínal1-y devel-

oped by Framingham, Craddock and Bakerrll t"pLrcement of statutory raËes

wiÈh compensatory rates and branch line rationalization r¿il1 have detrf-

mental effects on sma1l producers and contlnue the trend t.owards larger

farm sizes. Further, this study wÍlI break down the differential

effêcÈs these policies will have on the various production levels of

different agricultural commodities on a regÍ.onal basis.

This study wí1l also remove a major lÍmitation present within

the model adopted in this 
"rr"ly"i". 

12 In former applicatíons of the

model, all interregional transportation of grains and livestock were

resEricted to adjacent crop districts. This had a restraining effect on

many districts by preventing them from taking full advantage of Èhe com-

paraÈive advantage present within each distrl_ct. For example, the

Interlake region of Manitoba may have had the potential for increased

livestock production, yet it couldntt produce enough graín or import

enough grain from adjacent crop districts to satísfy the feed requirements

11(̂.;. !'. Framíngham, L. B. B. Baker and W. J. Craddock, Farm
Income, Employment and Manitoba Agriculture: A Linear Programming
Approach to Consideration of Policv A1Èernat.ives, Research Bulletins
78-1, Vol. I and 2 (l.Iinnipeg: Department of Agricultural Economics,
University of Manitoba, OcÈober, 1978).

1)--For further discusslon of the límlÈations present in former
studies utillzing this model, see: E. W. Tyrchniewícz, C. F. Framing-
ham, J. A. MacMillan and J. ü1. Craven, "Ttle Abandonment of Uneconomic
Branch Lines and Unremunerative Grain Rates: Effects on Agriculture and
Regional Developmentrrr The Logistics and Transportation Review, Vo1. 14,
No. 4, 1978r pp. 4LL-43I; K. Olseû, E. W. TyrchniewÍcz and C. F. Framing-
ham, "Impacts of Changes in SËatutory Grafn Rates and Rail Branch Line
Configuratfons on I'lanltoba's Agricultural Economy". Report prepared for
the Manltoba Department of Agrfculture (I{innipeg: Unfversity of Manitoba,
I'larch, 1980).
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for this expansfon. Simílar to this problen was the Southwest region of

Manitobars potential to fulfill the Interlake's feed demands but the con-

sÈraints of the model prohibíted the transfer of feed graíns to anywhere

excePt adjacenÈ crop dístricts. By removing this constraint, this study

will determine whether expanded interregional trade will allow producers

to take better advantage of the comparative advantages present in each

region. As well, the study will focus on smaller producers to consider

whether thís expansion will assisÈ smal1 producers to remaín economÍeally

viable.

Organization of Thesis

The remainder of this thesis ís designed to determine the impacts

of replacement of statutory freight rates with compensatory rates and

branch line rationalization on different farm sizes. Chapter 2 gives a

theoretical overvíer¿ of farm st.ructure and its relationship to economies

of size. Thís chapter furËher explains the relationship between the

theory of economies of size and the linear programning nodel used in LhÍs

study. Chapter 2 concludes with a ÈheoreÈical explanation of the signi-

ficance of interregional trade.

Chapter 3 outlines the details and limíÈations of the linear

prograrnmning nodel utilized in Èhis study. Chapter 4 describes the

details of each scenario examined and lísÈs the results of each analysis

conducted. ChapÈer 5 su¡rmarizes the major conclusions and írnplications

derived from the analysls.



Chapter 2

THE COMPONFNTS OF FARM STRUCTURE

This chapter examines the Èheoretical basis for this analysis.

The purpose of this chapter is to give a theoretical overvlew by: (1)

defíning and examining farm strucÈure t (2) explaining the theory of econ-

omies of size and its pertinence to agriculture; (3) examining the fac-

tors effecting farn structure; (4) showing Ëhe relationship between econ-

omies of size and the model used ín this analysis; (5) examining the

theory behind interregional trade; and (6) explainíng the theoretical

hypothesís behind this analysis.

Definíng Farm SÈructure

The concept of farm structure has many interpretations and cannot

be precisely defined. Generally, farm structure is composed of several

dif f erent .orporr"nt", 13

"- OrganizaÈion of resources into farmíng units;
- Size, management and operations of those units;
- I'orm of business organization (í.e.' partners'

corporations, etc. ) ;
- Manner ín which the fírm procures its inputs and

markets íts Products;
- Extent of ownership and control of the resources

that conprise the farming unit. "

These components form the basís by whtch dÍfferent groups can

be separated and compared. However, the actual structures of enterprises

Issuertt in Structure Issues
omic ReporÈ 438 (l,Jashington,
eraÈives Servíce, November,

13.1 . u. Penn, "The Structure of Agrículture:
of Amerl-can Agriculture.
D.C.: USDA Economics,

1979), p. 5.

-9-

An Overview of the
Agrlcultural Econ-

Statístlcs and Coop-
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are relatively mLnor. More important are the performances of Èhe alter-

natc structural forms for agriculture and the relative prlority levels

assigned each of these forms. The naÈure of some of these forms "r.,14
"- Quantity, quality and price of food available for

consumers;
- Care and preservation of the envíronment;
- Relationship to rural conrnunities;
- Welfare of the participanËs;
- Efffcfency of resource use and contribution to

national economic grorlrth;
- Flexibility and adaptabiliÈy to netr consumer trends,

technological changes, environmental shocks, etc."

This study v¡as priurarily concerned with the last two elements and

their Pertinence wlth respect to the performance of small farms within

the Manitoban agricultural system.

Economics of Size in Agriculture

Related to this discussion are the questions of the exÍstence of

economies of síze in modern farming and the possibility that one parti-

cular farm size could best achieve the most efficient operation. 15 
The

static theory of economies of size is usually víewed in terms of long and

short-run situations.l6 Referríng to Figure l, the short-run average

total cost curves (SaC¡ assune that one or more resources are available

1l!-'Ibid., p. 5-9.
15_For a descríption

and economies of scale, see:
(I^fashtngton, D. C. : Economic
p. 1.

l6--For more detafled theory regarding firm sizes and cost curve
formulation, see: J. P. Madden, Op. cit., pp.2-6; J. Viner, "Cost
curves and supply curves" in A.E.A. Readings in price Theory, vol. 6,
edlted by K. E. Bouldtng and n. Irwin,
1952>, pp. 198-232; A. A. llalters, "production and cost Functions: An
Econometric surveyr, Econometríca, Vol. 31, No. I and 2, 1965, pp. 1-66.

of the differences between economies of síze
J. P. Madden, Economies of Sizejn JCrBiEg

Research Servic ,
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only in specific fixed quantities. The typfcal I'U'r shape of these SAC

curves are summarized by Madden and Partenheimer as follows:

"Average costs per unit of output declfne r¡ith an
initial increase of output as fuller utilizatíon of
resources is achleved and fixed costs are spread over
more unl-ts. Eventually, however, average costs level
off and then rise, as variable resources must be added
in increasing proportÍons to the fixed resources to
reach greater leve1s of outpuÈ. A separate SAC curve
applies for each 1evel ofrthe fixed resources, í.€.,
for each size of plant."

Al-1 resources are variable in the long run. A curve that ís

drawn tangent to all the SAC curves approximates Èhe long-run economies-

of-size curve (LAc). This curve represents the average total cost of

produetlon that would be experienced by firms of different sízes under

assumed price relationships and technologies in the static sense.

There are three main principles inplicit wrthin the theory of

economies of size. Firstly, a firm will continue producing in the

short-run, as long as revenue is great enough to cover the variable

costs. In this instance, average variable costs must be less than or

equal to the average revenue (price). The second principle states that

a firm can remain in production in lts present form in the long-run only

if revenue ls great enough to cover the total costs. Thirdly, under

atomistíc conpetitíon, prlces r¡ill shift towards a level such that all

but normal profíts will be erased and all firms are producing at the

lor¿est points on theÍr average total cost curves (level Q in Figure 1).

17r. ,. Madden and E. J. Partenheimer, "Evidence of Economies
and Diseconomies of Farm S1ze" in Síze, St.ructure and Future of Farms
edited by A. G. BaLl and E. O. Heady (Arnes, Iowa: Iowa State University
Press, 1972) r pp. 92-93. For empirieal evidence and methods of analy-
síng economies of. sLze, see the foll-owfng: J. P. Madden, Op. cit., pp.
24-7L; J. P. Madden and E. J. Partenheimer, Qg. cfr., pp. 93-98.
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tlithin the framework of this conventional theory lies four major

factors; the length of run, divisibtl-ity of resources and costs, uncer-

tainty, and coordinatíon, whích significanÈly limit the appllcability of

Èhe theory to actual situations. An exact demarcatl-on of where the long-

run starts and Èhe short-run ends is a very difficult undertaking. The

short:run implies that at least one resource is available in a fixed

quantity v¡ithín a specifíc production period rvhile the quantÍty of all

resources is variable in the long-run. Due to the varying lengths of

time each class of resources are held fixed within an actual farm pro-

duction cycLe, the short-run can be regarded as a large number of suc-

cessively longer lengths of run, as additional resources are allowed Èo

vary in quantity. This eventually leads to the long-run situation where

all components are variable. ComplicaÈing this issue is that there is

no predetermined order in which these resources become variable. Fur-

ther, the length of run and the auount of time a certain subset of

resources is held fixed, are fictional tiure periods that cannot be rela-

t.ed by any amount of calendar time. Both these items may be in continual

change and are highly dependent on the producer's frame of mind. Madden

uses Ëhe following descríption of dístinguishing between the long and

short-run:

ttlet us denote the variable resources as subset V,
and the fixed resources as subset F... The ftrm will
tend to continue operating as long as it receives
enough revenue to aÈ least cover the cost of all the
variable resources. As the planning horizon is length-
ened, these resources are conceptually shifted frorn the
fixed to the variable subset' and the revenue must be
correspondingly larger tf the firm is to remain in pro-
duction. In the longest possible run, all the firu's
resources are in the variable subseL (V), and the fixed
subset (F) becomes empty. Therefore, Ín the long-run,
revenues musÈ be equal to or greater than total cost --
fncluding the direct cash cost of operating exPense
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items, and the opportunity cost of all- other resources.
In other words, average total cost must be less than or
equal to average revenue if the firm is to reqrgin in
productÍon indefinitely 1n its present form.""

Paralleling the difficultíes ín distínguishing between fixed and

variable resources, ls the problem of resource divisibilfty. Dlvisíble

resources such as electricity and custom-hired servíces are usually fully

utÍlized whíle other discrete resources such as anímals or equipurent, are

often underutilízed. The signíff.cance of these features is that full

utilization is a partial neans of lowering average cost of production by

spreading the resource cosÈ over more units of output. This would result

in a movement along a short-run average cost curve to a more efficienÈ

position, such as the movement from point A to poinË B along SAC, in

Figure 1. Each separate SAC curve represents an individual firm pos-

sessing a different set of production factors with one factor held in a

fixed quantity. Lire theoretical long-run situation is represented by the

I-AC líne in Figure 1. The LAC curve is drawn tangent to each of the

theoretically "infinitert number of possible firm sizes that nay lie

between the SAC curves, as shown in Figure 2a.

The problem of dívisibility and lts effect on Ëhe shape of the

I-AC curve was discussed by Chamberlin. 19 He pointed out that in some

instances, there are not infinite numbers of SAC curves between different

firm slzes due to technical or physical constraints. In these cases, the

I-AC curve s¡ouId be better represented by the "scallop" shape of the

18r.

19r.
(Carobrldge:

P. Madden, Op. cit., pp. 5-6.

I1. Chanberlin, The Theory of Monopollstic Conpetition
Harvard University Press, 1956), pp. 230-248.
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Figr-lre 2a

Theoretical Derivation of the Long Run Envefope Curve
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Figure 2b

Scalloped Lor:g Run Average Cost Cr¡rve with Finite Plant Sizes

Source: E.H. Chamberlin, T'j:e Theory of- Monopolistie Corrpetition'
(ca¡i¡ri-¿se : ltarv@ffi1.
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individual SAC curves, as shown by

the contribution of the individual

would be finite. Às described by Chamberlin:

t'Even in the case of gaps. . . Èhe trend of the eurve is
governed by the nature of the movement' from plant to
plant, rather than the movement lrithín any particular
plant curve. At the same tímer... the behaviour of
the curve (LAC) within any particular segment is governed
by the fixed factor analysis. . . If by divisibiliry is
meant nerely the subsÈitution of a smooth curve for the
actual scalloped one, the substituted curve must at least
be a reasonable fit to the one ít replaces, and not

lffiï:.ilorrbi.rarv 
assunpríon which carries ir off on a

16

the solid line in Figure 2b. As such,

fírm curves to Ëhe aggregate LAC curve

important in the producerts aÈtempt to maximize net income. Among these

However, several other factors besides low production costs are

are incompatability of full utilizaÈion of one discrete resource with

full utilization of certain other resources, capital limitations, and

uncertaint.y safeguards such as using an oversized combine to decrease

the time the crop lies in the field.

average costs and full utilízation of

in theory, but are

The final

1ímit the applicability of conventíonal mícro-theory Ëo the farm firm.

Under perfect eompetition, where there exists no uncertainty, firms will

maximíze profit or minimize losses at equilíbriun by producing at the

less significant to actual producers;

minímum level Q of the I.AC curve 1n Figure 1. Ho¡¿ever, the amount of

two factors, uncertainty and coordinatÍon, further

risk present and Èhe degree of coordination requíred are major considera-

tíons fn any producerts manageriaL decisions. As such, some returns to

As -uch, the attainment of minimum

Ehese elements in the forur of profit can be expected and the average

resources are of primary importance

'otÞlo.¡ pp. 243-244.
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revenues on actual farms are not expected to be at the minimum point on

their respecÈive LAC. Increments in the levels of uncertainty are usually

paralleled by the degree of coordLnatíon required to operate properly.

For example, when a producer l-ncreases the acreage of a specifíc crop on

hLs farm, the impacË on the producer's net income of a crop failure or a

price drop for that specific crop becomes more substanEial. As we11, the

producer must ensure he uses proper management practises on this crop, as

he no longer possesses the diversificatlon necessary to absorb a manage-

menË error. From a definitíon quoted by Madden and Partenh"ir.r,2l

"...coordinatÍon is essentially a dynamic funcEion,
reacting to changes in the pecuníary and technical
situations that occur under conditíons of uncerÈainty.
Thus the need for coordination ís a feature of uncer-
tainty and disequilibríum, rather than of perfectly
competiti;e static equil_ibrium. "

In this manner the presence of uncertainty and coordínation difficulties

forces farm enEerpríses to hold production belor¡ the profit maximizing

level.

There are three major factors that have effecteã farm structure
'),in recent years.-- Technology has dramatlcally effected farm structure

by increasíng output utilizing the same or decreased levels of ínputs,

increasíng the productivity of input factors by using new techniques such

as fertilizers, and reducing input factors Ehrough new technologies

adopted by input suppliers. The major impact of these changes has been

to increase the optinal or least-cost farm size.

21.1. p. Madden and E. J. parrenheimer, gp. cit., p. 100.

228"""d on article by E. l'1. Babb, "Some Causes of Structural
Change in U.S. Agrtculture" 1n SÈructural Issues of AmerLcan Agriculture,
Agricultural Economics Report 438 (I^Iashlngton, D.C.: USDA Economics,
Statistics and Cooperatives Service, November, f979)¡ pp. 51-60.
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Secondly, farm size expansion has been restrfcted for locations

and/or commoditles associated wlth hÍgher levels of uncerÈainty due to

producersf reluctance to assume more financial responsÍbflity. As shown

by Madden, production costs rapidly decllne to the point where a farm

could be run by a nodern one or two-man operatiorr.23

Fron this poÍnÈ onwards, however, the average cost was virtually

constant while the total profit curve had a constanf upwards s1ope, as

shown in Figure 3. As a result, sma1l and large farms had sínilar cost

structures, but larger farms yielded consíderably hígher profits. A

revier¿ by Miller sEated that increased farm size beyond the point where

economíes of size were important was primarily to obtain larger incomes

rather than lower unit "o"t".24 A plausible explanation of why so fer¡

enËerprises have expanded to larger sizes was that the promise of greater

potential profits was offset by the greater degrees of uncertainty and

the diffieulties of coordinating the operations of these larger firms.

As Madden descríbes it,

"...the profit potent.ial may be less than the sum of
a) the opportunity cost farmers place on theír labor
and on their task of supervising and coordínating the
efforts of several hlred men, plus b) the opportgnity
cost they place on their risk-bearÍng services.

23r. r. Madden, Qp. clt., pp. Ig-zL Madden found in above study
that average cost was almost constanÈ over a wide range, from $60r000 to
$235,000 of output, representlng cotton farms of 440 to 1,800 acres. A
modern one-man operaËÍon consisted of 6-rour machinery and achieved as low
an average total cost as any of the larger producers.

24f. ¿,. Mtller, "Econouies of Sfze and other Growth Incentives'
in Structural Issues of Amerfcan Agrl-culture, Agricultural Economics
Report 438 (hrashington, D.C.: USDA EconomÍcs, Statistics and Coopera-
tives Service, November, 1979), p. Il2.

25.r. p. Madden, Qg. cfr.r p. zL.
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This is furÈher evídenced by a trend in the United States where a slgni-

ficant proporËÍon of al-l farmland sales l¿ent to medium-slzed farnily farms

rather Èhan larger corporate and farnily f.tt".26 vJith current land

prices accounting for over 757" of the total value of asset.s in American

agriculture at the end of. 1977, large corporate farm businesses could not

afford the high opportunity cost of inunobí1-i-zí:.g large sums of capital

necessary to invest in farmland. Medíun-sized farms in turn held the

large sums of land capital required at nominal rates of return in order

to achíeve personal goals such as status, pride, freedom of production,

inheritance, etc.

Agricultural programs such as crop and hail insurance, deficiency

payments, and contract growing, reduce the levels of risk and promoted

the further expansion of farm sizes.

Closely paralleling this was Ëhe thírd factor effecting farm

strucËure, the expectations for prices. Uncertainty as to the level for

prices and the corresponding income, have inhibited producer expansion

decisions. These expectations have been subjecÈ Co many forces such as

weather, changes in export demand, availabílity of market inforrnaEion,

government policíes, etc., all of which effect the uncertainty of prices.

To some extent, some measure of this uncertainty hps been removed by

various agencíes such as marketing boards and contract growing.

This analysis utílized the concept of economies-of-síze within

the techníque of linear programming. Included in the LP nodel llere cosÈ

figures representing actual production costs for every conmodlty produced

26r. 
". 

Raup, "Some Questlons of Value and Scale fn American
Agriculture" Amerlcàn Journal of Agricultural Economics, Vol. 60, No' 2,
May,1978, pp.303-308.
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on three distinct farm sl-zes. From these three cost points, A, B, and C

in Figure 4, fot a sPecific cormnodlty, it l-s concelvable that three

short-run cost curves, as shown in Figure 4, could be construcÈed

around these po1r,t".27 This f-s based on the logic that each point

represents a set of production factors that, in the short-run, have at

leasÈ one fixed factor. If the entire produetíon process of each of

these firms was ploÈted, maíntaining the one production factor fixed,

the final diagram would be the standard "U" shaped short-run average

cost curve (SAC) shown in Figure 4. In this partlcular case' SAC'

represents the cost curve for srnall farms, SAC2 rePresents medium farms,

and SAC, represents large farms. In aggregate, Figure 4 shows the econ-

omies-of-size present in the LP model EhaÈ can be obtaíned by the various

farm sizes.

Figure 4 *ay also be used Ëo demonstrate the method of production

allocation in the LP model. Consider the hypothetic price level, P¡ and

all firms are producing at the lowest point of their SAC curves. At P1'

production allocation qri1l first be allotted to large farms, whieh

possess the largest profit l-evel (D). Production will continue to be

allocaCed to large farns until minimum or maxímum producÈion levels have

been reached or resource constraints such as land avaílabi1íty, prevent

further product.íon of specífic commodities. Production wfll- next be

allocated to medlum farms who possess a lower profit margin (E), until

the production-limltlng factors previously menÈioned are encountered.

27*oa" that these
l-east.-cost point for anY
realistic base frou whích

cost poJ-nts do not necessarlly represent Èhe

SAC curve. These poínÈs merely serve as a
hypothettc cost curves can be constructed.
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Output

Figure 4

Hypotheticaf Cost Curves for the Three Farm Sizes
Used in the Linear Programming Analysis

ò.lJ^[,_/t



Finally, production wfll only be allocated to small producers to meet

minimum production levels and/or fulfill minimum províncial demand

levels, âs, in this example, small producers are lncurring a net loss

(F).

These cost curves \^rere not changed in any of the later scenarios

used in the analysis. l,IiÈh changes in the freighÈ rate structure for

sËatutory grains, the price levels r¿111 change between the various scen-

aríos. This has the effect of lowering the price levels, whích affects

the relative profitability of producing statutory grains and the allo-

cative process between the dÍfferent farm sizes.

Interregional Trade

Inherent in the previous discussíon hTas that increases in firn

efficiency could be achieved by taking advantage of economies of size.

Further gains in efficiency can be obtained by exploiting the comparative

advantage present v¡ithin various regions. Generally, comparative advan-

tage occurs when a region (firm or individual) tends to specialize in the

production of the commodity in which it has the highesË advantage Èo do

so and to obtain by trade Èhe courmodities in r¡hich it has the least com-

parative .d.r"r,ttg".28 As each region possesses a dífferent endovument. of

natural resources, climate, production possíbiltties, eÈc., trade can

benefit each region by transferring demands for resources scarce and more

expensive in one region to other regions that possess abundant resources

Ëhat are relatively cheap. rn this manner, the total output of the

23

28*. C. Bressler and R. A. King, Markets, Prices and Interregional
Trade (Toronto: John l^Ifley and Sons, Inc., 1970), p. 345.
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combined regions can be io"t."""d.29 Referring to Fígure 5, there is the

opporÈunlty cosÈ curve (OCC'), afb, for region I producing at point C in

the absense of trade. The relatíve cournodfty prices are rePresented by

Èhe slope of the line ec. À second reglonfs OCC' pcg, also producing in

isolation aË pol-nt C and having prices rePresenÈed by line dc, is super-

imposed and inverted upon region 1. The combined output of the t¡,¡o

regions rvithout Èrade is represented by the point h' If trade is esta-

blished between the two reglons, the produet price will equalize at some

intermedíate level (1íne gf) and each region will produce at the point f

where the opportunity costs are equal to the inverse price ratio. This

moves the OCC for region 2 to rfs and the combíned outputs of both com-

modities are increased to poínt j on the conbined opportuníty cost curve

njn. As a result, point h is inefficíent ín relation to the combined

production possibilitíes for the two regions and overall production effi-

ciency is increased.

Theoretical Hypothesís

Steunníng from this theoretical discussion, some hypotheses may

be formulated as to the potential iupacts of changes in the transPorta-

tíon costs on small producers. I.¡íth the iniÈial removal of the produc-

tion bounds that had formerly guaranteed the presence of small farms in

the production process, it is highly probable Èhat a large majority of

the production Potential formerly held by sma1l farms r¿ill no longer

exist. As the allocation of conrnodíty productlon levels is prirnarily

based on the relatfve profltabllity of producíng that couunodity and the

ttto*.r pp. 324-325.
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availabllÍty of scarce resources, ft is conceivable that the production

fornerly held by small farms w111 shfft to nedlum and/or large farms.

This woul-d be caused by existlng economles of slze that would pernit

medium and large farms to produce certaln commodities at a hígher level

of profítabllity than l-s possible by small producers. As transportaEion

costs increase in later scenarios, the "profitability potentialil of

srnall farms fs expected to continue to fall. Consequently, there should

be a mínimal amount of production allocated to sma1l farms in later scen-

arios.

Hovrever, within the framework of the model, the fína1 allocation

of cor¡unodity productíon levels between farm sizes may be restricted by

certain production constraints. In these instances, productÍon would be

allocated untí1 some production maximum or mínimum or resources limita-

Èions, !Ías obtained for the two bounded farm sizes (medíum and large).

The remainrrlg production would then be allocated to small farrn sizes.

As such, production would be allocated to these small farms on a "resi-

dual" basís rather than on a production profitabílíty (efficiency) basís.

To determine if this situation exists, a scenarío would be required that

contaíned expanded production bounds for rnedÍr:m and large farms. In

this manner, these increased producÈion linits would alleviate some of

the exístíng "residual productlon allocation effects", and/or indicate

if the productíon trend towards or a\.ray from one farm size continued past

the original production bounds.

A point to recall ln thls discussion is that productlon ín Èhese

instances is allocated purely fn terms of profítability and resource

avafLabfllty wtthfn speclfied production bounds. For these reasons, Pro-

duction wlLl be allocated to the farm size having the largest profitability,
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which may bias the model towards large farm sizes. It must be remembered

Èhat, although productlon may be allocated wlthin the nodel accordl-ng to

economies of size, two very lmportant constraints to this theory are not

directly considered (i.e., risk and uncertainty). These factors were

lndlrectly Èaken Lnto consideration by wetghting the price leve1s accor-

díng to production trends and by consíderlng actual production cost data

r¡hich included some return to risk and uncertainty.

A new component of the rnodel v¡hich allowed for increased inter-

regional trade was intented to reduce the resource constraints of some

districts. In former analyses, some districts r/ere not able to urake full

use of their comparatíve advanÈage due to resource lirnitations, such as

feed grain shortages, t.hat could be obtained from other districts. The

expanded interregional trade should increase the production of int,erme-

diate conmodities such as feed grains and stocker animals as districts

are allowed to make better use of their inherent comparative advantage.



Thís chapÈer describes the procedures used in this analysÍs.

The exact numerícal details of the base data are gfven in Appendix A.

Included in this chapter are: (t) a descríption of the study framework

used to formulate the basfs for the IJ analysisi Q) a detailed descríp-

Èion of the components that make up the LP nodel; and (3) the limÍtations

of this analysis.

ChapÈer 3

ANALYTI CAL FRAMEI.JORK

Study Framework

Several smaller components lrere used to formulate the data base

for the linear prograuuning model írr thís analysis, as shoum ín Figure 6.

Each of these components varied depending upon the scenarío being exa-

mined. In many instances, these changes r¡ere dl-rectly responsible for

the production shifts occurring in each scenario. These scenarios are

described in detailed in Chapter 4. The details of each of these com-

ponents are dealt with below.

Market Conditions

Market conditÍons referred to the circumstances whlch resulted ín

the 1978 prevailíng supply and demand situatlon. Thís in Èurn generated

prices for the given range of products íncluded ln the study. These

rnarket conditlons hrere used to determine the relatl-ve profltabtlity of

produclng each commodity withln the LP. The derivatlon of these prices

areshown ln Appendlx A.
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Rail Rates

This component of the framework lsolated the rate optlons that

\rere considered under alternatlve transport pollcÍes. The policies con-

sidered in this study \¡Iere: the existfng statutory rates on grain and

100 percent payment by farmers of the costs of transporting grain at the

"coupensaÈory[ rates as determined by Snavely, King and Associates.30

Any changes in rail rates for grain directly affected the farm-gate

prices and therefore, the comparative profitabílity of producing specific

crops.

Rail Routes

ThÍs component Ísolated the effects of alternate rail líne confi-

guration reconmended by the Hall Counníssíon and the Prairie Rail Action

Corrníttee (PRAC).31 The Canadian Transport CoïIunission PHAER program

output described the farrn-elevator delivery patterns whích \ilere associated

with each .l".r"tor.32 This information was used to generaie an "alterna-

tive delivery point" ^tríx for those permit holders r¡hose current deli-

very point elevators were abandoned. Evaluation of the physical impli-

cations of alternatíve rail route optÍons on farm-elevator delivery pat-

terns \ras mâde using the PHÄER program. The volume and dístance data

generated by the program were coubined with cost data for farm and com-

mercfal trucklng co derive estímates of the costs involved with each

30

Prafrfe RalL Actlon
and Services, L979).

3osrr"*r"ly,

3lrh. Grain

32u. S. FlemLng and I'{. E. 8e11, "PHAER, Producers' Haul and

Elevator Receipts". The Loglstfcs and Transportation Review, Vol' 9,
No. 2, 1973, pp. 119-130.

King and Assoclates, 0P. cit.

Handling and TransPortatlon Cornmíssion, OP. cit.;
Committee. Report, December, 1978 (Ottawa: Supply
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option. These costs were f.n turn combfned with the increased costs

associated with abandonmenc of statutory freight rates for exporc grains

nent.Íoned previously. These increased costs were directly subtracÈed

from Ínitial farm-gate pric.".33

Fann-Gate Príces

Farn-gate prices refer prlrnarfly to the síx principal crops,

¡sheat, oaËs, barley, flax, rapeseed, and rye, currently belng trans-

ported under statutory rates. Only the prlces of Èhese corrnoditíes were

directly affected by changes 1n transportatíon costs. Historical mar-

keting trends with respect to the types of grain that have been marketed

over the last twelve years were taken ínto consideration and used in Èhe

calculation of the initía1 farm-gat. pri""r.34 As mentioned, both the

increased costs of transporting these grains by farrn truck to primary

elevators and then by raíI to export termínals at Thunderbay, were sub-

tracted from these ínitial farm-gate prices. These changes ín farm-gate

prices were directly responsíble for production and income ciranges r^rithin

the LP solutions as a result of changes ín transportation costs directly

influencing price and the relative profitability of producing these com-

modíties.

Farm-gate prices for all other comrnodítíes r/ere not directly

affected by changes ln transport costs, however, the relative profitabi-

lltles of producing these conmodities as compared to the statutory graÍns

l¡ere l-ncreased with abandonment of statutory rates and branch line

33s". Appendix

34r"" Appendix

A.

A.



rationalization. The transPortation costs for these "non-statutory"

cormrodities nere included fn the calculatÍon of total productlon costs

dealt r¡fth later in this chapter.

The Linear Progran¡ning Model

A lfnear programming model developed by Framingham, "t. 
tl.,35

was used to estimate the impacts of changes ln statutory graín rates and

branch line configuratlons on the farm sEructure of Manitoba agriculture,

especially wíÈh respect to smaller farm enterprises.

FÍgure 7 is a schematic lllustration of the components of a

linear programming type model couched in terms of the dimensions of the

study conducted. As indícated ín Figure 7, Part A, a 1ínear programming

model contains three main components:

1. An objective function;

2. A set of constraints; and

3. A set of alternative activities.

The objective 1s so named ín a linear programming approach because it is,

by definitíon, the factor to be maximízed or minimized. hrhen linear Pro-

grannning ís applíed 1n an agricultural policy analysis context, the vari-

able maxímized or minímized in the obJective function is usually one

publ-ic poLicy objective.

Linear programming urodel constraints, as the term suggests,

const.rain or restrlct Èhe extent to r¿hich the objective functíon may be

maximized or mlnimized. They include resource constraints, minimum and/

or maxfmum producÈion levels, and objective constraints.

32

35C. f. Frauingharn, L. B. B. Baker and C. J. Craddock, Qp. clt.
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AlternatLve activl-ties in a llnear progranunlng model are alter-
native ways of lncreasing or decreasing the obJective functLon which,

uslng constraining resources, produces products to saElsfy production

constraints and contributes to satísfacElon of objectlve constraints.

Producing r¿heat, which yields net income, uses Land, produces wheat for

export, and provides employment, is one example. solving a linear pro-

grarnning problem lnvolves selection of the alternative activítíes that

maximÍze (minimize) the objectíve functÍon within the constraints

imposed. The set of activíties that maximizes (rninimizes) the objective

function \.¡ithin the constraints ímposed is the solution.

Figure 7, Part B, il-lustrates the contents of the three compo-

nents of the 1ínear prograrmníng model applíed in this study.

The following discussion of model components provides elaboraÈion

presented to further clarify the modelrs contents and orientation. For

exact details of the equations used in this rnodel, please refer to Appen-

dix A.

The Objective Function

The model's objective function was defined in terms of neÈ income

to Manitoba agriculture. Its parameters were sínply the net return Èo

provincial agrfculture after all costs were paid. The changes in the

transportation costs for grain resulÈed in a re-shuffling of the agri-

cultural production mix necessary to achieve maximization of ne¡ farm

income. The ímpacts of these alternate transport policles were deter-

mined by examínlng the flnal regf-onal dístribution of agrl-cultural com-

modity production and net farm income.



Coruuodltv Output Constraints

The essence of this study centered around the control of the

productlon allocation process between the different farm sizes. Removal

of the minimum production levels for smalL farm sizes allowed for the

examinatíon of the impacts of fncreased transportatíon costs on small

farms. This was Ínítially rneasured ín terms of the small farm's ability

to compete for comrodity production r¡ith medium and large farms. The

terms of reference for the comparison were production costs, technology,

and resource availability. Mínímum output 1eve1s were established at

80% of the 1978 actual production levels, for medium and large farms in

each crop dlstrict to prevent Ehe possibílíty of a normative production

distributíon dominated primarily by larger f"rro 
"ir"=.36 conceptualry,

this could be Èhe result if no restricÈions !¡ere placed on production

allocation and the model implícitly allocated. production between the

various farm sizes accorciing to the tP's maximization of net farm income

criteria. Ensuring that both ¡redium and large farms r^rere represented in

the final solution allowed for a more "natural" production shÍft spread

over the three farm sizes.

Model ConsÈraints

35

Maximum output levels r.rere establlshed for all commodíties on

all fam sizes. These lfurlts were generally set to al1ow for a short-

run product,ion adjustment of. 207" above the 1978 actual production |evels.

36r?,."" minimum output levels were establlshed at 20 percent
below the 1978 acÈua1 production to a11or^r for a reasonable production
range fn the event of a decreasing trend fn some commodlÈles. For a
complete listing of the commodity constraint revels see: K. olsen, E.
I{. Tyrchniwiecz, C. F. Fraurlngham, 9¿. cft., Appendix A.
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Further productf-on fncrements uP to a maximum of 40% above the 1978

actual production levels q¡ere also permltted for all conrnodities excePt

Èhose whose markets r¿ere closely regulaÈed and would nost llkely not

experience dramatic increases or decreases Ín production levels. These

commodítles included potatoes, sugar beets, mílk, crealn' egBS, broílers,

and turkeys.

Production output was further constrained by provincÍal export

comnodity demands. ThÍs included all commodíties avaílable for trade

after all the internal requirements specified by the technical consis-

tency constraints had been fulfi1led. The provincial dernand constraints

for wheat, oats, and barley were calculated by multiplyíng the total

actual production figure for each crop by the average percentage of grain

thaË was exported fron 1973-1978, as shovrn in Table 1. The provincial

demand constraint was set at 80 percenÈ of this value and allowed to

range up to 20 percent or 40 percent above Èhe actual provincial demand

value. The other naJor cormnodity categoríes constrained by provincial

demand v¡ere flax, rapeseed, rye, SunflOwers, Potatoes, Sugar beets, beef

veal calves, finished beef, dairy veal calves, market hogs, milk, cream'

eBgs, broilers and turkeys. It was assumed that total províncial demand

for these coumoditíes equalled total production.

Land Constraínts

Land constraints were speclfíed for each of the l2 crop distrlcts

and for the two land caÈegories ç¡lthin each crop distríct. Tiie aniounE of

avaflable land was calculated from the 1976 Canada C.r,".r"37 and is shor,rn

37st"ti"tics Canada, 99. clt.
view of provincial crop distrfcts used

Refer to Figure I for pictorial
fn the analysls.



Table 1

Export and Domestlc Marketlng of Pralrle Graln

wheatb

Oats

Barley

Flax

Rapeseed

Rye

Bulk Exports

thousands

12,L4O

L79

3,306

293

839

195

(81 .62)

(24.e3)

(6s . s3)

(81 .39)

(6e.22)

(73 . s8)

Domestic Total Marketlng

of tonnes (percentage)

"Tot"l I'export and domesticf' marketing do not include the
amount of grain and oilseeds used for seed requírements, livestock
feed, wastage, and dockage. In thÍs analysis, it was assumed that
Èhe "total marketingt' fígures represent the total amount of grain
sold outside the Prairie provinces in both domestic (largely eastern
Canada) and export markets.

blncludes durum wheat.

Source: Canada Graíns Council. Canadian Grains Industry Statistical
Handbook r78 (WinniPeg:
33-35, 67.

2,733

539

L,739

67

373

70

( 18.38)

(7s.07)

(34.47)

(18.61)

(30.78)

(26.42)

37

L4,873

718

5,045

360

L,2r2

265
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Figure 8

Provlncial Crop Dlstrlcts Used in Analysis

Crop Districts L, 2, 3 - Southwest Reglon
Crop DistrÍcts 4, 5, 6 - Northwest Reglon
Crop Districts 7, I - Central Reglon
Crop Districts 9, 10 - Eastern Region
Crop Districts 11, 12 - InterLake Region

Source: Manitoba Department of Agrlculture, l97B yearbook
Agriculture, (tlfnnipeg: Ð4, 1979) .

ManLtoba
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on Table 2. Soil type I was land used priruarily for crops and tame hay.

Soil type 2 was land avallable for unimproved and comnunity pastures.

Improved pasture land was assumed to be used for dairy eows producing

fluid milk and cream. Unimproved pasture land r¡as used for all other

livestock that had pasture included in their feeding program.

Technical Consístency Constraints

I^fiÈhín the model, ít was necessary to specify, for example, that

feed supplles and anÍmals placed on feed q¡ere l-n balance. Graín consunied

by livesÈock had to equal grain produced and/or purchased for lívestock

feed. All lívestock such as calves, weanlings and stoeker cattle that

were produced trad to equal the corresponding 1eve1s of lívestock animals

fed. Total feed produced for sale had to equal the total amount of feed

sold. Minímum 1eve1s of one or more of wheat, oats and barley rrrere

required in each líves-.o:l'- ration. Finally, the levels of hay produced

had to equal the quantity of hay consumed.

_fncome "na n*ptoyr.

The íncome and employmenE constraínts in the model ¡¿ere used for

analysis of alternate income and employment policies. As such, they can

be specified for any given sítuation under analysis. For exauple, it

would be possible to set the net income constraint of srnall farms at

$8,000 per farm and to analyze the productíon mfx necessary

objective. If the solution was infeasible or unbounded, the

cannoE achleve the desired income levels and a new obJectfve

have to be choosen.

to meet this

input data

level would



Crop
Di s+,ricts

Tabl-e 2

Available Land in Manitoba

to11 1¡rn" 1 
t

. (ac:"es )

1

2

;:

4

,

o

7

8

1,iji,18,

1 ,1oO r2B2

1,j?6,69j

585, 4BE

,)2,4t8

979,8,4

1 ,7t2,)+)T

1 ,9o7,618

8';1rlo5

18O,2)t

583,92')

,u'i .601

11,922,895

fmproved
Pasture

6l ,r'>9

95, 064

57 ,172

=8, 1 68

6o,476

94,060

109 ,7 41

46,252

J8,199

29,571

33,451

78,264

741 ,977

9

10

11

12

Total

Soil Type 2

40

Unimproved
Pasture

274,676

381 ,j4o

ttz6,586

1BB,t1O

94,292

,6r,14J

z\4,881

172,288

122,799

76,254

125,7r4

91, 060

2,765,19'

Conrnmity
Pasture

a_*This includes aÌl crop J,and, summerfalfow and tame hay.

Source: S',atistics Canada, 1976 Census of Canada, Agricul-ture, Manitoba
Cat. No. 96-307, vo TB

2),870

1 0, 240

gB,t20

29,284

50,920

95,670

)4,620

4, 4oo

12,'60

27,760

JB,'BO

446,224

).
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The data requirements for the employment and income constraint

rortTs are labor required per unit of output of each couurodity that can be

produced and the íncome realized from its production. The Íncome from

each unit of cornonodity produced in the model is the net income value

specified for use in the objectíve function component plus the labor

required to produce the cournodity ín question tímes the 1978 minimum

wage.

AlternatÍve Actívities ComponenË

A separaÈe production activity was required for each commodity

produced on each farm size. As well, activitles to transport feed

grains, weanlings, stocker calves, etc., between croP distrÍcts r¿ere

required. Each activity required technícal coefficients to relate it to

each of its corresponding model constraints. Other model activities and

theír technícal coeffícients were sirnilarly specifieci.

Couunodities and prodnctÍon Alternatives fn

It is possible to construct a model including all agricultural

cormnodity production. However, a number of cornnoditíes are produced in

very small quanriÈíes, and the general applicabilíty of the model is not

seríously affected by theír exclusion. Therefore, the commoditÍes

included in the analysis consisted of that grouP of cor¡nodities account-

ing for over 95 percent of each subregionts total revenue in 1970'

The types of enterprise or production activities included as

al-ternative means of producÍng each of the crop and livestock commodities

analyzed were sPecified on the basls of a farm crop productÍon practices

OEher Dimensions of the Model

sas



aurvey in Èhe case of crops arrd information

Handbook3S cornplled by the Economics Branch

of Agriculture. The types of enterprise specified for each counoodity

produced were as follows:

Crops. One type of enterprise was specified for each crop com-

nodity produced. Three identical acËivities úrere provÍded for the pro-

duction of wheat, oats and barley. pe¡ sx¡mple¡ the fírst produced wheat

for export sale, the second produced wheat for feed, and the thírd pro-

duced wheat for sale as feed.

Restrictlon of each crop corunodity's production to one enterpríse

type (activíty) was uade possíble through the identifícation of compo-

site acre units of production. A composite acre of producËíon consisted

of two parÈs: that part produced on summerfallow and that part produced

on stubble. The proportion of production from each acre produced on

surnnerfallow was based on information concerning crops seeded on sunmer-

fa1low províded by the Manitoba Crop Insurance CorporaÈÍon.

Livestock. Veal enterprises were of two Ëypes. One tyÞe r{as

that of veal produced from a suckling beef calf raísed to 300 pounds on

pasÈure. The other was that of producing a 300-pound veal calf through

confíned rearing of a newborn dairy calf on milk supplement and other

42

contained 1n the Farm DaÈa

of the Manitoba Department

J-ngredlents requLred to provide an adequate ration.

Beef enterprises consísted of two simílar sets of activities

depending on whether the calves came from a beef or dairy herd. The

38*nraoba Department of Agriculture, Farm Data Handbook (Winnipeg:
Economics Branch, Manltoba DeparÈment of Agrtculture, 1972). Please refer
to Table 3 for a list of the con¡nodlties fncluded fçot$le--g-na.lysis.

jdr:",1 l"l l'il r i ji .- .

f? nù;;* ' ..,r; 
, .: .



Table 3

Corunodities Included 1n the Analysisa

Crops

Wheat

0ats

Barley

FIax

Rapeseed

Rye

Sunflowers

Sugar Beets

Potatoes

Livestock

Veal

Beef

Pork

Turkeys

Broilers

E'roq
"bb"

Cream

Fluid Milk

aExcept for sr:nfl-owers and sugar beets each commodity coul-d be

r..roduced in all- subregions. Production of those two crops was restricted
tc the following subregions:

Sr-¡nfl-owers--1, 2, J, 4, 6, '1 , Li, 9, 10' and 11.

Sugar Beets--/, t), 9, and 11

43
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activities contained fn each set \Jere:

1. Produce and rear a newborn calf from bÍrth to 500, 700' 1'050,

or 11170 pounds.

2. Rear a 500-pound calf to 11050 or 1,170 pounds'

3. Rear a 700-pound stocker animal to 1,050 pounds'

Conbination of activities under (1) above with those under (2)

or (3) províded base animals for Ítems (2) and (3). The only restric-

tion was that all animals fed be produced \{iËhÍn Manitoba' í'e.l net

imports of feeding enterprise aninals (500-pound calves and 7O0-pound

stocker cattle) trere assumed to be zero.

Hog enterprises consisted of three types:

1. A farrow to weanling enterPrise.

2. A farrow to fluíshed hog enterprise'

3. A weanling to finished hog enterprise'

Weanling-fínished hog enterprises \.¡ere restricted to weanlings avaílable

from Marrítoba hog enterprises, i.e., net l"faniloba weanling imports were

assumed to be zero.

Two urilk productíon enterprises were included in the analysis.

One províded for the producÈion of fluíd urilk, the other cream'

Poultry enterprises for each of egg, broiler chicken and turkey

production Ilere Provided.

Actlvities to produce each of the livestock product types dis-

cussed above and activities to transPort feed grain and animals between

different reglons completed the livestoek sector'
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ïnterregional Trade

A transportåtl-on matrlx r¡as establlshed whfch perrnftted ínter-

district movement of feed graíns and Livestock. The purpose of this

m¡trix r¿as to enhance reglonal comparative advantage by al-lowing regions

to I'export" commoditíes they produce ín abundance to other crop districts

where these commodiÈies ere more scarce. This interregíonal trade was

limited to intermediate conrnodíties such as feed grains, stocker calves,

stocker cattle, and weanling hogs. Transportatfon costs were estimated

according to the dístance between "representatíveil centres within each

crop district as shown on Tables 4 and 5.

Size of Enterprise

Enterprise size variaÈion was included in the analytícal model.

Three farm sizes trere included for each of the enterprise activities con-

tained ín the model. The composition of each of the three sízes is

indícated in Table 6.

Other Model Dimensions

Slnce the nodel was sËructured to allow selectÍon of minímum-cost

livestock rations, a problem arose regarding the contribution of live-

stock enÈerprises to net income. The net income from each livestock

enterprise became a function of the cereal gralns conponents of the

raÈlon impliclt in the solution. In order to overcome thls problem and

a1low model selection of ninimum-cost rations, an average cost per unit

of graln fed was determined. This was possible since the price per mega-

calorle of cereal grain was simllar for each of wheat, oats, and barley,

and varíatlon in proportlon of each grain fed was resÈricted to that

quantity above the mlnlurum ratlon requirement speclfied for a parÈicular



C¡np
District I
DEPH.ÀINE

llileage 7!
lJheat 0.26
Oats O. 15
Bsrley O.24

t4lleage lqÌ
l{heat O.)3
oaLs O.19
Barley O.ff

crcp
Di8trict 2

BRANæN

t{ileage 225
lJheat O.44
oate O.25
Barley o.4l

llileage 286
l¿heat 0.54
Oats O. lO
Brrley 0.50

69
o.ú
o, r5
o. 2lt

Ulleâge I77
l{heat 0.41
oats O.zJ
Barley O.l8

Lrt
o.t7
0. 2l
o.f5

Crop
Dlstrict, J
SHOA¡, LÂKE

Table 4

Interregional Mileages and
for Feed Grains in

Mlleage Ifr
lJheat O.tt
OatB 0.I9
Barley O.tL

214
o. q4

o.?5
o.41

80
o.?6
o.15
o.24

Þllleage 13\
llheat g.tJ
Oats O.19
Barley O.ff

r04
0.lo
0.17
0.28

r#
o.t7
0.2r
o,t

Crop
Dletrict 4

ROBLIN

lr{ilease I98
ttheat O.4l
Osts O.zt
Banley 0.18

79
o.26
0. 15
o.24

88
o.26
0,15
o.2\

76
0.26 Crop
O.15 Dlstrict,5
0.24 st.¡AN RrvER

Mtleate 241
lJheat O,\7
Osùs O.7l
Brley 0.41t

I"
o.rt
0. t9
0. rr

r16
0.æ
0. r7
o.28

6r
o.26
o. t5
o.24

l{lleage 2ll
tJheat 0. q4

OAts O.25
Barley O.4l

r60
o.r7
0.21
o.),

Trucking Costs
Manitobao

188
0. qr
o,2,
o. ]8

æ9 2r9
o.4q o.50
o.25 o.2B
o,4r 0.4?

It{lleage 28!
lûleat O. 54
Oate O.þ
Barley 0.50

204
o.4lr
o.25
0.4r

t09
o.n
o.17
0.28

?o2
o.44
o.25
o. 41

2Br
o. t+
o.fr
o.5,o

r48
o.rt
o. t9
o.tt

zlt1
o.4?
o.27
o.4lt

Crop
Distrlct 6

DAUPTÍIN

289 f4oo.5À 0.60
O.-:,O O. l4o.5o o.fi

24
o.\7
o.27
o.44

t)o
o.60
o'lll
o.fi

t9t
0.4r
o.2t
o.lB

t4g
o.rj
0, 19
0. fr

tr5
o.')7
o.)2
o.5t

272
0.50
o. 28
o.47

2m
0.41t
o.25
o. q1

Crop
Distriet J
POFíTACE I,A

PRÂINIE

2l¡B
o.47
o.?.7
o.44

$B
o.6,
o.fr
o.59

ztL
o.\7
o,27
o.44

?fr
0. l¡7
o. ?7
o.lt4

7t
o.26
o, 15
o. 24

72)
o.r7
o.)2
o.n

259
o. to
0.28
o.It7

Bl 780.?6 0.26
o,Ì5 0.15
o.2\ O.2\

289
o,54
o.lo
O. r{l

cr.op
Dlatrict I

¡æRDE¡

rB7
o,41
o.2)
0.l8

r2t
0.lo
0. t7
0.28

lB0
o.4r
o,?J
o. a9

69
o.26
0, t5
o.24

158
o.t7
o.21
o.J5

C¡sp
Dtstrict 9
STE. ANNE

r\)
o.)J
o. t9
o.3t

9B
o.26
o. r5
0. 24

6)
o.ú
o.15
o.2\

r65
o.)7
o.2I
o.),

5t
o.ú
o.15
o.2\

Crop
Dlstrlct 10

I.,AC DU

BONNE'T

lrz
o.lo
o. r7
o.28

73
o.26
o,r5
0.21t

rl8
o.)t
o. r9
o. -jt

CFop
Dlstrlct 1l

STPHE1{AI,L

9r
0.26 Crcp
O.15 District
o.2q tnæRc

(Continued)
s
Or



1Ui1""g" represents highway distance between sel-ected central points r,u'ithin each crop district.
Mileage taken from: Manitoba Department of Highways, Manitoba Official- Highway Map, (Winnipeg: Queenrs
printers), 1979. Trucking costs per busheL taken from average Uetr"reen Manitoba T cking Associ-ati.:on 1979
rate schedul-e a¡d quotations from John Holland Trucking Cornpany, 1979.

Footnote (Contirrued)

5{



Crep
District I
DE.ORÂINE

I'll leÀBe 7l -B€ef O.94:
\.72"
6.60:

Pork o.lt?'

Èti leage l4L
Beef I .2lt

6.20
B.68

Pork 0.62

Crop
Distrlct 2

BR¡NæN

Ìlileâge 22,
B€ef l.rt

7.6)
r0.68

Pork 0.76

69
o.9t
\.51
6.),
o.45

!l11ea6e ?'tß
Beef r.68

8.42
11.78

Pork o.8ll

Table 5

Interregional Mileages and Trucking Costs
for Livestock in Manitobaa

rrt
r.æ
6.n
9.10
o.6,

crcp
Distrlct l
SHOAL I,^KE

Hlleage L??
Beef l,t1

6.85
9.58

Pork 0.6B

2r4
r .50
7.9

ro,50
o.75

8{)
0.9ó
q ,81
6.7\
o, q8

l,fileage L5O

Beef l.?8
6.9
8'9rt

Pork 0.64

104
1. 12
5.û
7.Bt
o.ú

T#
r .lo
6.9
9.10
o.65

l'llleage
B€ef

Pork

Crop
DistrlcL 4

ROBLIN

79
o.ç6
4 .81.
6.7\
o. 48

rtt
L.?2
6.11
8.5,
o.61

oo

1. Ot
,.o,
7.o7
0.51

l{lleage 198
Beef 1.{4

7.22
10. l0

Ponk O.72

't6
o.94
\.72
6.60
o.47

L)'
r.2?
6, rr
B.j,
o.6r

Ì16
r .15
5.75
8. 05
o.58

!,ulesge zql
Boef L.55

7.75
to. B5

PorÌ 0.78

ó1
0.8?
\.15
6.o9
0. 44

crcp
DlsLrlct 5
ST.IAN NTVER

160
L.tr
6.r7
9.19
o.6

r88
r.4l
7,o,
9.87
0. ?1

æ9
r.q8
7. 40

1.0.ló
0.74

lllleage 211
Beef I.48

7'¡{o
to,t6

Pork O.?4

109
t.lf
5.6\
6.09
o.r7

20lt
t.?t
ó.14
8.59
o.6?

202
r.4lr
7.22

to.10
o.72

281
1.67
B.t5

11.69
0. 84

259
1 ,61
8. 05

tr.27
o.81

Crop
District r

DAUPI{IN

tq8
r. 28
6.ß
8.94
o.6lr

2\I
r.5,
7.7'

ro.85
o.?8

289
1.'12
8.60

12.Olr
o.86

)þ
r .81
9.o7

r2.69
o. 91

r49
1.28 crtp
6.ß District'/
8.94 PoRTAGE tA
0.64 PRÀIRTE

19r
1.qr
7.o5
9.8?
o. ?1

tb
r.76
8.79

12.þ
o.88

,\o
I .81
9.tz

12.82
o.92

220

7.60
to.6ll
o.76

?\B
r.r7
't.86

ro.99
o.79

ß
r,92
9,62

11.46
o.9ó

2Jr
1' 5ll
7.70

10. 78
o.77

7r
0. 9r
\.5'
6.lz
o. q6

r .78
8.90

r2. q6

o. 89

259
r .61
8.05
rt.zl
o. 31.

8r
o. s6
4.BI
6.74
0.lr8

Crop
District I

!þRDn'¡

rU7
t.( I
8. lro

11 .'-I6
o. 84

r2)
r. rB
,.92
B.26
o.59

?8
o.95
It,16
6.67
o. 48

Þ9
0.9r
\.5.¡
6.)7
o.lr6

r.58
t.)5
6.75
9.\')
o.68

Cr.op
District 9
SÎE. ÁNNE

98
1.lt
5.55
7.77
o-.6

6)
0.89
4. l5
6.zj
o.45

5t
o.85
\.2'
5.9'
o.\1

crcp
District 10

T,AC DU

BONNEÎ

7t
o,9)
\.65
6.rr
o,tt7

(Continued)

Crop
Dlstrict ll
SfoNñ¡ÀLL

5
@



1ttt..g. represents highway distance (tn nl-les) between selected central polnte wlthln each crop
dl-strlct. Mlleage taken from: Manltoba Departmerrt of Hlghways, Manltoba Offtcial Hfghway Map, (Wlnnlpeg:
Queen'e Printers), 1979). Truckfng costs fn dollars per anlmal
AssocLatlon 1979 rate schedule and quotatlons from John Holland

btoo tu. beef calf.

"5oo lb. beef stocker,
dZOO t¡. beef srocker.

"50 tu. pork weanlLng.

Footnote (Contlnued)

taken from average beÈween Manltoba Trucklng
Trucklng Company , L979.

â.
\o



cropsa

Table 6

Farm Size Composftion Used in the Analysis

l]ee-t

llncq

ideaning tc FÍnish

Dairy

h
Poul*"ry"

Cìtickens,
br'oi1e:'s and
tur'keys

l,ess than $19,950
in capital- val-ue of
machinery and l-and
investment

Less than Jj cows

1-p sows

¡ l. ^| -+9 f- eeo.ers

1-1! dairy cor^/s

l,ess lhan $tO,OOO

Capital value
invested in
poultry equipment
and barns

Srcall- Medium

$19,950-49 ,949

50

A-?roduction was allocated aceording to the capital value of macÏ:-inery
used for crop production taken from the 1976 Cæada Census.

bProduction 
was all-ocated according to the capital val-ue of land,

buildings, machinery, and equipment used for pouJ-try production taken from
the 1976 Canada Census.

souree: statj-stics_canada, 1976 censÈs of canada, Agriculture Manitoba
Cat. No, 96-80T, (Ottawã: Siatisti

JJ-77 cows

1 0-2Ç sows

5O-199 feeders

20-49 dairy cows

$50, ooo-$'t oo, ooo

Large

49r95o and over

78 cows and over

J0 sows and over

200 feeders and
over

!0 dairy cows and
over

over $'l 00, oo0
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grain. To the extent that thls procedure resulted ln varfance of esÈ1-

mated income per anlmal unit fron Èhe true val-ue, net farm income as

estimated through the income constraint r¿as an approximation of the cor-

responding objective function value.

Linitations of the Model

The technique of linear prograurming ínvolves a normative optími-

zaÈion process. Consequently, uaximization of net farm income was the

major objectÍve upon whÍch production decislons were based. However,

many producers, especially the smaller ones, have other objectives be-

sides maximizatíon of net farm íncome, that they take into consíderatíon

for making managerial decísíons. The rnodel is lirufted in that iE allo-

caÈes production on the narro\^r basis of Íncome maximizaLion. As such,

production allocation is based on favourable príce levels combined with

1ow productíon costs whereas ûrany other non-economic factors, i.n reality,

need to be considered.

uncerÈaínty factors were indirectly taken into account in so far as they

The LP model operated ûithín a statíc, closed economy. Risk and

influenced price and cost structures for the base period, 1978. A limi-

ting assumption is that the levels of rlsk and uncertainEy are assumed

to remain constant over all the scenarios examined. I.IiËh prices rernain-

ing statíc within each scenarl-o, no dynarnic price changes derived from

supply and demand fluctuations created by alterations in provincial

productlon patterns, were considered. No out-of-province price or pro-

duction f-nfluences sucl¡ as inereased cattle production ln Alberta rsere

taken fnto account. The model assumed markeulng efflciencles ín that all

corrnodlties produced were sold 1n some markeÈ. Marketing and transportation



inefficiencies were not consl-dered.

benefíts resulting from braneh l1ne

freight rates such as better rail servíce, lor¿er elevator costs, incen-

tl-ves for f-ncreased producer effícíency, etc.

Although I'productfon efficiencyt'lras a very signíffcant part of

the production allocation process, ft was not the sole determínant upon

which production amongst the various farm sizes, lras assigned. As men-

tfoned, productÍon minj.mum and maximum levels lrere specified to ensure

the presence of medium and large farms. After these linits had been

attained in some instances, t'residual productíontt necessary to meet Pro-

vincíal demand constrainËs, were allocated to small producers. This

decision úras not made according to the "efficiency críËerion", but rather

to fulfill "production críteria" established by the provincial demand

constraints. Further, the re-allocation process of snall farm productíon

between medium and large farms was limited to upper and lower bounds that

may not accurately represent the situation given that small farms urere,

by-in-large, being phased out. As such, medíum and large farns were not

permítted to expand production beyond the l-imits they \.rere expected to

reach wiÈhout the attrition of small farm sizes.

The LP rnodel nas constructed utilizing representative farms in

each size class. This assumed all farms within each class were the same

and average, and possess mlxed enterpríses. As such, results cannot be

direcÈed towards a specific farm enterprise type such as a mediuu dairy

farm, but rather to rnedium-sized farms in general. Further, the actual

dl-vision of the farms into Èhe three different slze categories was made

on a somewhat arbfËrary ground. IÈ is possíble that Èhe rigid demarqua-

tion of the llnlts to each slze class ls a ll-mltation in Ëhat the

52

Thl.s was also true for any possible

rationallzatíon and compensatory
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boundaries may have placed too many or too few far¡n unLts lnto a partl-

cular category.

Another data ltmitatfon of thLs model involved the production

cost data. This analysfs was based on a 1971 study which incorporated

1971 technologlcal practlses with 197I costs lndexed to 1978 values.

This was Èhe best data source available and an update on this portion of

the program is currently underway.

lhe last major limítatlon of thÍs analysis centered around the

calculation of "per farm" figures from aggregate net income fígures.

This calculation involved a sfmple divisíon of total aggregate net farm

income figures, as determíned by the LP, for the three farm sizes in the

five principal study regions, by the correspondíng number of farms in

that category. The major límítation Ìras the nuuber of farms ín each

size category remained constant throughout the entíre analysís. This

led to an underestimation of net farm íncome levels for sma1l farms.

With the gradual attrition of snall farms by high production costs and

low income levels the nunber of small farms l¡í11 Iikely deeline. As

such, the remaining net farm incor¡e r¿í11 have to be spread over a smaller

number of farms. Consequently, the net farm íncome levels for nedium and

large farms nay be overestimaÈed, as no provisions were made in this

analysís to account for increased numbers of these farm sizes.



Chapter 4

RESULTS OF THE ANALYSIS

ThÍs chapter descríbes ín detaÍl, the results of the linear pro-

gramming analysis described in the previous chapters. The exact numeri-

ca1 results are shovm ín Appendix B. This chapter includes: (1) a

detailed descriptíon of each scenario analyzed; (2) the detaíled results

of the analysis between Scenario I anC Scenario II; (3) the detailed

results of the comparison between Scenario rr, Scenario rrr, and Scen-

ario IV; (4) rhe detaíled results of the comparison betq¡een Scenario II,

Scenario V, and Scenario VI; and (5) a determination of the sensitivíty

of the analysís by examining the shadow prices for each corunodity pro-

duced in this analysis.

Description of Scenarios

The study drew a comparison between Ëhe current (1978) situation

in terms of freight rates and branch line configurations (Scenario II)

with five alternate scenarios as depícted in Table 7. Scenario I repre-

sented the present normative Manitoba agrícultural environment., whÍch

ensured the presence of snall producers by irnposing minimum production

limlts at 20 percent below the 1978 actual production levels for all

farm sizes. The najor purpose of this scenario was to determine Èhe

major impact of removal of these minimum production limits in Scenario

II, on srnall- farm production 1eve1s and income. This helped illustrate

the posslble trends when farms lrere permitted to take better advantage

of their economies of size and production efflciency.

-54-



II
I
I

Scsnarlo I
1978 sltutton
ritìb Statutoly
Rst€B l{ltì
Smll Fbm

Scenarlo II
1978 situtlon

YItt¡
gtåtutory rat€B

Hithout
Sm11 FanE

191€ Prcductlon l.êvsla for
all faFr alzeg

197,l Technology
tqTB Costs l¡dexed frcdr

't971
1978 Labou ïaeieg

Hârket Condltions

Scena¡1o III
1978 sltustlon

FIth Cq¡pensatorY
Râtes rlthout ðmÂll

fam (12cÉ productlon
fled'bf lltY) for redlü

md lure fm

Sane as I
Except

No productlon
Elnlru for emll faru

l9?B Productlon
I¡vela for redfiÐ md largs fama

Sconuio M97B situa-
tion rlth Corpen8atory
Flthout smll farff

-26 to a4oÍ productlon
rlextblllty) for redlm

md luge fam

labte 7

Descrlptlon of Scenarloð Analyz€d

Scenælo V
1985 Sltuatlon

Ylth Cmpeneatory
RateE Ylthout 9ru11

FaIru (12of productlon
flexiblLity) for 0ed1m

md large fanE

Ball Ratee

Pre8ent Statutory
Ratee

gcenulo r¡I 1985 situa-
tlor¡ rltlr CørpensaLory

-2ú t'o +4Of proctuctlon
flexlbllily) for medlw
Ðd large faru Hithout

aro1l fam8

Sm aa II

38m aa If except Pt'oductlon
fIertblllty expmded ta +\Ol

abova 1978 actul

Rdil Route8

Preaent Statutory
Rate6

Conflguratlon ae of
Dec. J1, 1978 lnclud-
lng al1 abmdolmnta

recomended
by Hall md P.R.A.C.

Soucel X. O1een, E.tI. Tyrchnlewjcz, md C.F. F?mlnghm, ',Impacts ol Chenges in Statutory Grain Retes urd Rall Brmch Llne Confjgtratlon8 on Manitoba'a Á8rlculùualUr
EconoÍry,,' Report prepæed for the Mmltoba Department of Agriculr,ure (t¡Imlpeg: Unlvcrsity of Mmltoba, March lg8o) p' ¡t' ul

J,! x Crow

gañe a6 II

Fam Gât€ Prlce8

Sme as I

Sme ae II

Sme ae fV

19',18
Prlces

Sme ae I

4.0 x Crow

Sanp ae I

1978 Productlon Patù€ms for all
fam aize (dth 12of ptÐductlon
ftexlbl 11ty )

L.P. llodel

Sane as I

19?B Price8
.A.dJusted for No

Crow (1.4 x croi¡)
md lncreaaed

Îrucklng Costs

Sme as V

1985 Confl$r
tlon lnclud1ng 8Il
abandoments Rec-
omended by llall

and P.R.Â.C.

No mlni¡n¡¡ ptþductlon level for
amll fsma. (O-12of productlon
flexlbillty) 1978 prcductton
pattems for EedLB end LÂr8€
rarne (32Of prÐductlon flextblllty)

gme as II

If AdJuBtod for l¡o Cffi Råt¿s
(¡.4 ')

same aa V

19?8 Pricee
AdJu8ted for No

Crox (4.o x Crow)
md lncreased

I'r"ucklng Costa

gane as II oxcepù oxPmded Produc-
tlon nårlm.ú to +4Of of 1978 actul
levsl

Sme as V

II AdJustod for No C¡'or Rates
(4.o x)

Sme as V Þ(cept for Expanslon
of Prcductlon ElexibllltY to
-2ol to +ttoß
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Scenarfo T reflected the 1978 narket conditions utllíztng L971,

production techniques for crops and l-ivestock. Productlon costs were

farm síze speciifc and based on 1971 figures indexed up to 1978 level".39

Livestock and crop production were based on 1978 figures. Crop yields

for 1978 were estimated using regression technlques from Manltoba Crop

Insurance Commíssion data for 1960-1g76. Thls v¡as done to remove possible

bLases fron being introduced due to abnormal yield conditions presenÈ in

actual 1978 data.4o The rail rates for transporÈing export grain by rail

were the existing statutory rates. These rates were dfrectly reflected

in farn gate prices for the six prlncipal crops produced in I'Iestern

Canada, namely wheat, oats, barl-ey, flax, rapeseed, and rye. Only the

príces of these síx crops were affected by changes in the statutory raÈes.

All prices were based on 1978 average figures.

A regional linear prograrrning model for Manítoba agriculture

íncorporating all of these factors províded the techníque for comparison

of several budget alternatives to determine the optinal 1eveIs and pat-

tern of agricultural- production that yielded the maximum net income to

farmers in each of Manitoba's twelve crop dÍstrícts. Production adjust-

ments on medium and large farms were limited .to ranges of +20 percent of

the actual 1978 production levels. This reflected a reasonable production

flexíbílity whích pernitted producers Èo alter Èheir Present production

patterns in response to price changes.

tion
tfons
more

39M"tk"a conditions for 1978 reflect the suppl"y and demand sítua-
whích generated the prfce levels for each commodlty. These condi-

along wlth farm size categories and indexing procedures are explained
fully ín Appendix A.

40r". Appendíx A for explanatlon.
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Scenario I also served as a basis for determining the impacts of

t.he expanded transportation matrix for intermediate co¡nmodltles such as

feed gralns and stocker anímals. This scenarío !üas compared wíth a

sirnilar study done for the Manítoba Provincial governmenÈ that díd not

allor¿ for complete intra-provlncial movement of these commodities. As

explained later, the numbers are not direcÈly comparable due to the dif-

ferent definitions of provincial demand used in each analysís. However,

signifícant changes in productíon trends indicated the influence of this

new matrix on regional production leve1s.

Scenarío II was the comparative base for this study. This scen-

ario removed the minimum productíon limits on sma1l farms only, permit-

ting them a potential production range from 0 to 120 percent of the ori-

ginal 1978 production level for small farms. The data base was exactly

the same as Scenario I except. for this feature.

Scenario III was essenËia1ly a duplicate of Scenario II except

for the incorporation of compensatory raíl rates and increased costs

associated r¿ith branch line rationalizatíon. Based on the 1977 Snavely

report, the compensatory rates were assumed to be 3.4 tirnes the current

raÈes. The figure 3.4 was used to account for íncreases in rail costs

from the 1977 Snavely calculatíons caused by inflation. The rail net-

r¡ork was Èhe actual confíguration as of December 31, 1978. This íncluded

all lines that had been abandoned according Ëo the recouunendations of the

Hall Couunission as of December 31, Ig78.4L The Canadian TransPort Cou-

mission PHAER (Producerst Haul and Elevator Receipts) nodel was used to

estimate alternaÈe dellvery patterns of graín under the new rall

4lth" Grain Handline and TransDortation Commission. Op. clt.
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L)
confisuration.'- Thl-s model identifíed the alternatlve dellvery points,

the nurnber of permit holders diverted to these alternate points. and the

extra distance required to reach these new points. This information was

combíned Lrith farm trucking costs. elevator operating costs. and rail

costs on an indivídual elevator l-ocatÍon basís and r¿as used to calculaLe

cost increases per bushel as a result of rail line abandonment and raíl

rate changes. Thls rate increase directlv affected the farm gate prices

of the six príncipal crops whích in Ëurn decreased the relative profita-

bilitv of producing each of these crops in order to maximize net farm

income. The mínimum production levels for small farms were sti1l removed.

The major purpose of this scenario r,ras to determíne the further impacts

of abandonment of statutory rates and branch I ine ratíonalízation on

sual1 farm production levels and income and compare this to the "economies

of size impacts" of Scenarío f.

Scer'ario IV took Scenario III and expanded the upper production

bounds to +40 percent beyond the 1978 actual production leve1. This new

range was applied to Èhe six principal crops, sunflowers, calves, stocker

cattle, fed beef, and weanling and market hogs. ContracÈ crops such as

potatoes and sugar beets as well as livestock enterprises that were

highly regulated by narketing boards such as dairy and poultry, remained

at the *20 percent ranges. The major purpose of this scenario was to

determine the extent to which the producÈion re-allocation Process rrras

consÈrained by the initíaL 20 percent range. Further, this scenario

determined the final levels of output that could be attained after Pro-

duction was allowed to expand to *40 percent of the 1978 actual productlon

42v. S. Fleming and tI. E. BeII, 99. clt. r pp. 119-130.



levels.

Scenarfo V was used to estlmate the production adjustrnents that

would be expected to occur in response to the irnposition of 1985 raÍl

transportation costs to the base 1978 Manítoba agrfcultural envíronment.

Ttre basÍc rail configuration was al-tered to reflect the proposed 1985

netr¿ork after the abandonment of all lines recomnended by the HaIl Con-

mLssion and the Prairie Rail Actíon CoumÍttee (PRAC). Once again, the

PHAER model was used to calculate the extra cost per bushel íncurred by

rail branch line abandonment. These costs were ín turn added to increased

raíl rates which ¡¿ere ralsed to a level of 4.0 times the current statutory

rates to reflect the expected 1985 situation, taking into consideration

real cost increases other than inflationary influences and limited any

production responses Ëo only the effects of lncreased transport charges

as reflected in farm gate prices. Production flexibilíties were

restrícted to within the initial ranges *20 percent of the 1978 acÈual

productÍon.

Scenario VI was símilar to Scenario III except for the expansion

of the production flexíbilÍty from a maximum range of +2O percent to a

nerú range of. +20 percent to *40 percent. The expanslon of this range r,ras

to determÍne to what extenÈ production was constrained by the 20 percenÈ

maximum increment and the role of llvestock production ln countering the

decline in net farm income resulting from increased transportation costs

for graln.

Analysís and Results
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Comparison Betr^reen Scenario I and Scelario II

The first comparfson lras made between Scenarl-o I (1978
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transportatl-on network under sÈatutory rates r¿ith minímum productfon

levels for smal1 farms) and Scenarlo II (1978 transportation network

under statutory rates with no minimum production Levels for srnall farms).

Farm Size Impacts

I.Jith the removal of the irnposed mlnímum production levels, small

farmst value of production signifÍcantly decreased l-n Scenarío II' as

shoun on Table 8. Provlncially, the total value of production for all

farm sizes fell by $48.3 nillÍon. Specifically, small farmsr value of

production declined by $95.9 mÍllion ¡rhíle the value of produc'ion on

medium and large farms rose $25.4 and 522.2 million, respectively.

The detaíled productíon fluctuations on small farms are described

ín Tables Bl - 84 ln Appendix B. Total gross value of crop production

declined by $S2.0 míllion on small farms as a proportion of the grains

formerly produced on sma1l farms Èo satisfy the mínÍmum production

requirements, \dere shifted to medíum and large farms. There were reduc-

tions 1n production on small farms of export wheat, barley, flax, raPe-

seed, and rye. A portion of the sunflower production capacity formerly

heLd by snall producers, hTas taken over by medium producers. I^Iheat.,

oats, and barley for feed and for sale as feed decllned on small farms

due to Èhe lower lívestock numbers and removal of the minimum production

levels.

Lfvestock val-ue of producÈíon on sma1l farns declined bv $44'0

nill1on due to the removal of the imposed mlnimum production levels.

Calf. mllk. cream. and egg producÈion shifted from small to nedium and

large producers.
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Crop productlon on medium and large farns rose $13.2 rnillion and

$f4.8 mi11ion, respectively, as a porEion of the productíon formerly held

by surall farms q¡as transferred to nedium and large producers by the

removal of the minimum production leve1s for small farms. This ehange

prÍurarily effected the areas of export wheat, barley for sale as feed,

and feed r.¡heat, oats, and barley. There was a srnall shift in export

oats from uedium to large farms, as large farms diverted oats to export

markets from local feed markets. Large farms also shifted barley pro-

ductíon out of export markets into barley for sale as feed and feed bar-

ley.

The value of livestock productíon increased $9.9 míllion and $7.4

uillion on medíum and large farms respectively due to increments in calf,

milk, and cream production formerly held by snall farns. There ¡.ras a

decline ín market hog production on uedium farms. This was caused by

feed sources formerly supplying hog producers, being diverted to supporÈ

expanded cattle numbers on medium and large farms. There v¡as a shift in

egg production from small to nedium producers. The relative production

rise on medium and large farms derived from the removal of mínímum pro-

duction levels for sma1l producers, índicated that these larger farm

sizes possessed a better productíon comparative advantage for livestock

production.

The shift in productlon on smal1 farms away from commodíties with

htgh productlon costs and lor+ rates of return into commodities snall pro-

ducers could produce "efficienÈly", led to a net farm income incremenÈ

of $1 ,596 per farm. The per farm net income results are shown on Table

9.
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Net farm income rose by $45 per medium farm and $916 per large

fann. The majority of Èhese increases Í^rere caused by lncreased livestock

producÈion, Ln partlcular calves, milk, and cream production. The

removal of the minimum producEion levels for small farms 1ed to an over-

all l-ncrease in net per farm income as eacfu far-m size in every region

was allowed to produce prirnarily those commoditíes ln whfch they more

nearly achieved the comparatlve advantage to do so.

Regional Impacts

The gross value of production in the Interlake for smal1 farms

declíned $10.0 nillion as shown in Table 9. Medíuur and large farms

experienced a $0.3 and a $1.9 million inerement in theír respective gross

value of production.

Crop production on small farms generally decreased in the Inter-

lake region. Production of oats and sunfloÌ¡ters (ín crop district 11)

increased on medíum farms while oats and flax production rose on large

farms. This still amounted tb a $2.5 nillion decrease in the aggregate

value of crop productíon over the Scenario I levels, (see Appendix B) .

Livestock productíon fell for most couunodíties on srnall farms except

for cream, broilers, and turkeys. Cream production on all three farm

sizes rose while broiler and turkey production remained constant. A

portion of the stocker calf production on small farms was shifted to

medium and large productíon. Feed supplies formerly used for market

hog productíon on medium farms, lrere shifted to support increased cattle

numbers on medium and large farms. These changes ín livestock producEÍon

reduced the aggregate value of production by a further $5.3 mfllion. Net

farm Lncomes rose on small, uedlum and large farms by $11118, $10 and



$865 per respective farm, in the Interlake region.

The EasÈern regíonts value of productíon fell- $8.9 rnillíon on

snall farms. Increased livestock production lncreased the gross value of

production on medium and large farns by $4.5 million and $1.0 míllion,

respectively.

Small farms in the Eastern region experienced an overall decrease

in crop production except for potatoes and sugar beets whích remained

constant (see Appendix B). Oats and flax on medium farms and oats pro-

ductíon on large farrns rose slightly. These íncreases were offset by

decreased poduction of these crops by sma1l farms. The total value of

production fel1 by $4.0 million Ín the Eastern region. Reduced produc-

tion of calves by srnall farms díd not cancel a general Íncrease in calf

production by rnedirm ¿¡d large farms. Small farms also reduced produc-

tion of stocker cattle, fed beef, weanlíng hogs, and milk. All farm

sizes increased cream production and medium farms further increased nilk

production, some of r¿hich had formerly been produced by small farms.

Total lívestock production increased the gross value of production by

$0.7 million. The elirnination of some small producers wiÈh inefficient

producÈion techníques and high production costs, led to an overall

increase of net farn fncome in the Eastern region of $1,053, $75, and

$185 per small, medium, and large farm, respectively.

Snall farms had a $35.0 rnillion reduction in their gross value of

producÈion fn the Central region. Conversely, medium and large farms

Lncreased their respectlve gross value of productÍon by $12.1 million and

$2.5 nill1on.

65
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substantlal decreases in most crops on small farms (rapeseed,

Potatoes, and sugar beets remaining constant) in the Central region off-

set increments of wheat, oats, and barley on medium farms. Crop produc-

tion remained constant on large farms. The value of productíon for crops

fell $13.7 nillion overall in the Central region. Livestock enterprÍses

on sma1l farms decreased production (broilers and turkey remainíng con-

stant). These reductíons offset lncreased calf, milk, and cream produc-

tion on medium and large farms. A portion of egg production formerly

held by sma1l farms was shÍfted to medium enterpríses. In total, gross

livestock value of productlon declined in the cenËral region by $6.8

nillíon. Net farm income rose $31089 per surall farm in the central

regions as small farms produced only those cournoditíes in which they

possessed the economic comparaÈive advantage to do so. Net farm income

fell on medium farms by $fZ+ per farm as medium producers were forced to

assr¡¡ne "non-optímal" production practíses formerly held by smal1 produ-

cers, to meet aggregate provincial dernand leveis. Large farms in the

Central region experienced a $660 Íncrease in net farm income.

In the Southr¿est region, the gross value of snall farm production

declined by $28.0 nillíon. A portion of this reduction was replaced by

increased value of production of $6.1 nillion and $11.6 rnillion on medium

and large farms respectively.

Increased production of wheat, oats, and flax on medium and large

farms 1n the Southv¡est region as r¡ell as barley on medium farms only were

balanced by decreased production of wheat, oats, barley, flax, rye, and

sunflowers on small farms. The gross value of crop production declined

narginalLy by $0.3 nllLlon. Decreased l-lvesËock productfon on smal1 farms

exeePt for poultry, offset fncrements in producÈion of calves on medl-um
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farms and calves, n1lk, and cream on J-arge farms. Medium enterprises

shifted out of market hog productfon 1n favour of Lncreased stocker

cattle numbers. Total lfvestock value of productíon for the SouthwesË

region fell by $10.0 nillion. Despite these losses ir.-r gross values of

producÈion, net per farm income fncreased by $r 1463, $323, and $944 on

snal1, medf.um, and large farms, respectively, ín the Southr¿est regi-on.

Srnall farms experienced a $13.9 milllon reducÈion in gross value

of production fn the Northwest region. Medíun and large producers

expanded thefr respectlve value of production by $0.1 urlll_ion and $5.1

million.

The Northwest region's gross value of crop producÈíon fe1l $3.4

mil-l-ion prímariLy due to decreased wheat, oats, barley, f1ax, rapeseed,

and rye production on smal-l fa:ms. Production of flax rose slightly on

medir¡m farms while there were significant Lncreases in wheat, oats, bar-

1ey, and flax production on large farms. A general decrease in all live-

stock couurodities except broilers lwhich remaíned constant) also occurred

on sma1l fams. Production of calves and turkeys on medium farms and

cal-ves, milk, and crean on large farms rose. Net farm income increased

on all farm sízes in the Northwest region. Respectively, on srnall,

medíum, and large farms, the net per farm income increments were $1,133,

$30, and $1,964.

ïnterregional Trade Comparison

The comparfson was made betrareen Scenario I of this sÈudy and Scen-

ario I of the provincial government report done by Olsen, Tyrchniewicz and
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Framingham, to determf-ne the effects of fnterregiorr.l tr"d".43 ThÍs com-

parison r^ras severely lfmited by the dlfferent definltlons of provincial

demand used in each study. The provinclal government report esÈablished

provincial demand for wheaÈ, oats, and barley, at zero. The LP was then

permitted to allocate the productíon of these crops, after al-1 feed

requirements had been satisfíed, based on the availabllity of land

wiÈhin the production bounds esÈablished for each crop in every crop

district. The present analysis differed fn that mínimr¡m provincial

demand levels were establ-ished for wheat, oats, and barley. These levels

reflected the "expected" minimum export levels based on past export

trends as shor^m ín Table 1. Consequently, provincial demand ín this

analysis was dependent on past marketing trends rather Èhan land availa-

bility. As the tr¡o studies r^¡ere quantitatíve1y dífferent, a qualitative

comparíson between the tr¡o could be made. Generally, the gross produc-

tion changes were small and could not be specifically related to the

expanded transportatíon matrix. Howeverr some trends indicated that pro-

ductíon was increased bv Èhe expansion. Regionally, the Interlake regÍon

íncreased oats and market hog oroduction ín Scenario I of this study com-

pared to Scenario I of the Olsen, et al. study. The Eastern region

l-ncreased production of oats, calves, and market hogs. The Central

region expanded wheat, oats, and barley production, but reduced íts mar-

ket hog numbers. The Southwest increased r¡heat, oats, and market hog

numbers whíle loweríng productlon of barley, calves, fed beef, and wean-

lfng hogs. The decreased barley productlon qres linked to the reduced

L1'-K. Olsen, E. W. Tyrchnlewicz, and C. F.
Appendlx A. For exact detalls of the comparlsons
A of the aforementioned publf.cation and Appendlx

Frarningham, Op. clt. ,
made, consult Appendix

B of this analysis.
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production of cal"ves and fed beef. Ffnally, the Northwest reglon lov¡ered

iÈs productíon of wheat, oats, barley, calves, weanling, and market hogs'

An lnpltcation of these trends qras that lncreased wheat, oats,

and barley production ln the Central and Southwest reglons, were used to

support expanded market hog production fn the Interlake and Eastern

regions as well as increased calf production in the East. This was a

result of wheat, oats, and barley forrning a signíficant Proportion of

both calf and market hog rations. Further, the trend r¡Ias esPecially

evident in the Central region where wheat, oats, and barley productíon

rose desplte no other changes in 1ívestock production except for decreased

urarket hog producEion. Increased oat production in the Interlake, East-

ern, and Southr¡est regíons, nas used to support increased market hog pro-

ductíon in those respective districts. The reduced feed grain, ca1f, and

weanling production in Èhe NorthwesÈ may have been a result of these com-

uodítíes being imported from other regions. However, the failure of an

increase in fínal commoditíes.such as fínished beef or market hogs nade

thls possibility highly unlíkely.

As menÈioned, these inplÍcaÈions were qualitaÈíve and would have

been betEer illustrated had greater production shifts occurred. It r.ras

cònceivable that the full impacts of the expanded maËrix were restrained

by the nature of the production bounds found within the línear prograrnuing

model. In many lnstances producEion in areas possessing a comparative

advantage to produce lívestock or feed grains, Ìirere already producíng at

the naxíurum llmit permitËed by the *20 percent production flexibilÍty

range. As such, no further productlon of these commoditfes ln these

regfons was possible despite the increase availability of intermedíate

commodities that could be imported from other regions. As well it was
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possible that 1n some fnstances, the increased cost of transportation was

too large to warrant importatfon of these lntermedlate corunodftíes from

other regíons. As can be seen in Table 10, the reLatlve Íncome levels

have a range between the two scenarios of 0.1 and 14.0 percent. The

generally higher overall income l-evel-s found ln the Olsen et al. study as

compared to thÍs analysis, are largely a result of the different defini-

tions of provincial demand used ln each analysis.

ComÞarison Between Scenario II. Scenario III. and Scenarío IV

Thís section uÈíLlzed Scenarlo II (base 1978 situation under sÈa-

tutory rates with *20 percent production flexíbillty ranges) as the basis

for comparison r¡ith Èwo other scenarios. Scenario III represented the

1978 situation with compensatory freight rates wíth +20 percent ranges.

Scenario IV represented the same situation as Scenarío III except that

the maxímum productíon flexibility constraínt expanded to +40 percent

from *20. This analysis first determÍned the potential impacts on each

farm size's value of production and net income level of replacement of

statutory freight rates wiÈh compensatory rates and branch line ratíonali-

zation ín 1978 (Scenario III). Secondly, thís analysís determined the

extent to r¡hich productfon on the other farm sizes hras prevenÈed from

assimilating production formerly held by snall farms because of the *20

percent maximum production lncrement of Scenario III.

wlth compensatory rates combfned wíth branch line rationalization,

resulted Ín a provincial reductlon of gross value of producÈion in

Farm síze impacts.

Scenarlo III of ç52.7 mlllion, as shor¿n in Table 8. More speclfícally,

this broke down into a $0.6 nillion, a ç22.7 rnillion, and a $29.5 million

ReplacemenÈ of the present statutory rates
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Province

Farn
Slze

Table 10

SmaIl

southwest Mediun
Large
Average

Snall
Medlun
Iarge
Average

Scenario I
Net Farn

trneomeÆarna

SrnaIl

Northwest Medlum
Large
Average

-1, r55
1,23O

L41729
2 1967

Scenario I
Net Fam

IncomeÆarm

Central

- 440
2,883

22 rogg
5,794

7t

Percent
Dlfference

Between
Olsen Sc. I
and Olsen

et. al. Sc. I

-1,185
L rl32

14, 148
2r695

Snall
Medium
Large
Average

Eastern

- 76L
1r681

L7 1456
2 rgL'

- 473
2 r7gg

2L rL48
5,540

SnalI
Medlun
Large
Average

Snall
rnterrake Medlun

Irarge
Average

2.6
8.O
3.9

-2,3o2
I r27O

11,655
2 1693

- 782
rr648

L7,423
2 rgg7

aTaken from: K. Olsen, E.W. Tyrchnlewicz, and C.F. Franingham,
frnpacts of Changes 1n Statutory Graln Rates and Rail Branch Line Config-
uration on ttlanitò

I98Or Table 3.
btaken fron thls study, Table g.

-1 r 1O3
-1 r 4gg
8r463

204

7.5
3.3
4.3

-2,395
Lrl22

10,83O
2 1393

2.8
2.O
o.1

-L1232
-1, O82
5r606

- 185

-1 r 1O9
-1 r 696
8,023

69

3.6
II.6
7.L

-1,218
- 979

5,989
-87

o.5
14.0
5.2

r.1
9.5
6.8



72

reduction |n gross vaLue of production on small, medium, and large farms,

respectively, in Scenario III. The expanded productlon ranges of Scen-

ario IV largely offset the value of productlon effecÈs of comPensatory

raÈes and branch ltne ratíonalizatlon., Provlncial total gross value of

production losses were reduced to $0.5 nillion on small farms and $0.3

million on medium farms. Large farms experlenced the most significant

increase of $24.3 míllion.

The value of crop production on small farrns declíned by $0.3

rnillion in Scenario III as a result of decreased productíon of oaEs and

reduced value of rapeseed production (as shor.¡n ín Appendix B). There

r¡ras a significant íncrease in sunflower production as the profitability

of producíng this crop was enhanced by the lncreased transportation costs

on the six ttstatutorytt graíns. The increased production maximum ranges

of Scenario IV continued the trend away from oats production. There t¡as

a sígnificant rise in rapeseed production ín Scenarío IV as "efficient"

producers took advantage of the increased ranges to expand their or.¡xt

production. This resulted in a gross crop value of production increment

in Scenario IV of $1.7 urillion on snall farms. There was a shift in sun-

flower producÈion from snall to medium and large farms. The value of

lÍvestock productfon on small farms declíned ln ScenarÍo IIf by $0.2

n11lion and by $2.2 m111lon in Scenarfo IV. Both scenarios experienced

a general decline in milk production. The urajority of the gross value

of llvestock production decllne in Scenarlo IV was caused by a large

reductlon in market hog productlon on sma1l farms which offset small

increments 1n calf, stocker cattle, and fed beef production. The

increased productlon maximum limtts permftted hog productLon on large

farms to absorb a large proportlon of the production formerly held by
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sx0å11 farms. The combínation of these revenue reductfons ln Scenario

III resulted ln neÈ farm income declfning by $gZ per small farm as shown

on Table 9. Increased rapeseed and cattle productlon on snall farms ln

scenarío rv offset reductions in sunflowers, market hogs, and milk to
increase snall farm net income by $SZ per farm.

Gross value crop productlon on mediuu farms fell by $21.1 millíon

in Scenarlo III and $17.2 nlllfon 1n Scenarío IV, as a result of decreased

wheat, barley, and rye production, as shown in Appendix B. Generally,

medium farms reduced production of export wheat and barley; wheat, oats,

and barley f.or sale as feed; and feed wheat. There was a small increase

in feed barley production in Scenario III and a larger increase in feed

oats and barley in Scenarío IV to support increased 1ívestock production.

Flax and rapeseed productíon remaÍned constant in Scenarío III despite

increased transportation costs. Scenario III also had a signifícant

increase in sunflower production as land formerly held in graín produc-

tion was swltched into sunflowers, whose profitability had been enhanced

by the íncreased transport costs on the other princÍpal crops. This

increment in sunfloq¡ers was also present in Scenario IV although the

nagniÈude of the Lncrease r.ras not as great due to increased production

of oats, f1ax, and rapeseed, which utilized land formerly diverted to

sunflower production. The gross vaLue of livestock productÍon remaíned

constant in scenarlo rlr, with a sllght reduction in calf production

belng ]-argely offset by an increase in fed beef productíon. The increased

production l1míts 1n Scenarlo IV pernítted a substantial increase in

stocker cattle and fed beef production on medium farms. As before,

fncreased market hog productfon on large farms took over a large porËion

of the market hog ur,arket formerly produced by medium producers. fn total,
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livestock gross value of productlon for medfum farms declined by $0'f

nlllion in scenarlo III and lncreased by $11.9 rnilllon in scenario IV.

Ttre increased transPort costs and lower value of productlon fn Scenarío

III reduced net farm income on medítrm farms by i627 Per farn' A sígni-

ffcant portíon of thfs lncome loss was recovered when the production

rnexímums were expanded fn Scenario IV to *40 percent above the 1978

actual production levels. Net farm íncome still fell $362 per farm in

Scenarlo IV buÈ medium producers were able to make better use of the

comparatÍve advantage they possessed to produce specific cournodities to

reduce the inpact of increased transportatíon costs'

crop production remained fairly constant on large farms in scen-

ario III except for reductions in wheat and rye and an increase in sun-

flower produetíon. Primarily caused by increased transportatic'rr costs'

the gross value of crop production on large farms fe!] by $29.9 million

in Scenario III, as shown in Appendix B. There hTas a shíft out of feed

oats and barley into oats for sale as feed and export barley. Sunflower

production replaced some of the aereage formerly held by wheat ' Scenario

IV experienced increased production of oats, barley' rapeseed, rye, and

sunflowers, which sttl1 resulted ín a $10.1 rnillion loss fn the gross

value of crop produetion on large farms. Only exPorÈ wheat and flax

continued to decrease. lhere were large increments Ln oats and barley

for sale as feed as large farns dfverted their production from exPorÈ to

loca1 feed markets. As well' to support the large expansion in lívestock

numbers ln Scenarlo IV, feed.wheat, oats, and barley producÈion rose.

Livestock productlon on large farrns in Scenario III was largely con-

strained by the 20 percent maximum range, allowing only a neglfglble

increase in Èhe gross value of ll-vestock production of $0'4 nilllon
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through fncreased calf and nilk production. Expanded production of
calves, stocker cattle, fed beef, rnarket hogs, and milk increased the

gross value of livestock productíon 1n Scenario IV by $g¿.4 ¡oll1ion on

large farms- After the productlon constraLnts, that contrfbuted to the

reduction of net per farm income by $4,023 in scenario rrr, were expanded,

the net farm income loss in scenario rv was reduced to $2,134 per large

farm.

ïnterlake region in scenario rrr declfned $0.3 million, $0.6 nillion, and

$2.2 million for smal-l, medíum, and rarge farms, respectívely. These

losses conËínued on smal1 farms in scenarÍo rv, as the value of produc-

tion fell by $0.6 ¡nillion. However, the gross value of production rose

by $t.2 nillion on uedíum farms and by $6.7 urillíon on large farms ín

Scenario IV' due prirnarily to increased livestock production arising fron
Èhe expanded production bounds.

There was limited crop productLon on small farms in the rnterlake
region in both scenarios rrr and rv, such as potato and sugar beet pro-

ductlon in crop distríct 11. Productíon of calves, stocker cattle, fed

beef, and ní1k slightly declíned in both scenarios. The removal of ,'non-

optímal" small producers in the rnterlake region, resulted in a $7 per

sma1l farm in Scenario III and a $12 per farm in Scenario IV increase in
net per farm income Ln the Interlake.

Begional iurpacts.
tr tt

The gross total value of productfon Ín the

¿+L"Pl-ease note that all general value of productfon fígures areobtained frour Table 8. All per farm net income fíg,rr"" ... 
"ño*rr 

o¡Table 9. A detailed descrlptÍon of the indívÍdual cormnodity distrfbu-tfons are given in Appendlx B.
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The value of crop productlon on medíun and large farms in rhe

Interlake region declined al-though most crop productlon remaLned con-

stant. Decreased producÈion of oats on medfum farms, and flax and rye

on large farms ín Scenario II combfned r¡ith lncreased transport costs

for the síx principal erops, resulÈed rn a gross value of production

decline of $0.6 milllon on medfum farms and $2.3 níllion on large farms

in the rnterlake. Net farm fncome decllned as werl by $37 per medium

farm and $720 per large farm ín Scenarío III. Lfvestock production on

nedium and large farms was largely constrained by the -20 percent maxi-

rnum limit as there was only a slight increase in calf productíon on large

farms. The expanded maximum ranges in Scenario IV did not significantly
ehange crop productíon on medium and large farms. However, there were

subsEantial changes in the value of livestock production as stocker

cattle and fed beef numbers íncreased by $1.8 rol11ion on medíurn farms and

íncrements of calf, stocker cattle, fed beef, and market hog production

amounting to $8.7 nillion on large farms. This reduced the irnpact of

increased transport costs on net farm lneome as íncome fel1 by only $I0

per medíum farm and íncreased Lncome on large farms by $2 1246 per farm

in the Interlake.

The Eastern region had no change ln the value of production on

srnall farrns in Scenario III while medium and large farms lor.¡ered Ëheir

respecÈive value of production by $0.7 rntllion and $1.6 million. scen-

ario IV resulted ln further value of production losses amounting to $1.1

niIl1on on small farms and $0.9 milllon on medium farms. Large farns

increased their value of productfon by $3.1 nillion in scenario rv tn

the Eastern region.
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Small farm crop productlon in the Eastern region was restrl-cted

to only sunflowers' potatoes, and sugar beets, all of which Iüere not

directly effected by replacemenÈ of statutory rates in Scenario III and

whose production l-evels did not change Ln response to the increased pro-

duction ranges in Scenarío IV. LivesÈock production dld not change in

Scenario III. À11 gains |n the value of lfvestock production in Scenario

IV derived from lncreased calf, stocker cattle' and fed beef produetíon

were nulllfied by a substantíal decrease in market hog productlon' There

¡,¡as a shÍft in market hog production from small to large farms. As a

result of identical productíon Patterns on small farms ín the Eastern

region, there was no change in net per farm income in Scenarío III' The

removal of inefficient sma11 hog producers ín ScenarLo IV, helped

increase neÈ farm íncome by $21 per sma11 farm in the Eastern regíon'

Crop productÍon on medium and large farms in the Eastern region

remained constant although the gross values of crop production fell by

$0.7 million on mediun farms and $1.6 rnillion on large farms due to the

increased transportatíon costs for export grains. I'Iith the increased

production maximums Ín Scenarlo IV, medium farm production of oats'

rapeseed, and sunflowers lncreased whíle large farmst production

increased for oats, barley, flax, rapeseed, and sunflol¡ers. The value

of crop production in Scenarlo IV still fell by $0.5 nillion on medlum

farns and $0.9 mtllion on large farms in the East. Livestock productfon

l-evels for both farm sizes experienced a general íncrease in calf,

stocker cattle, and fed beef production. Ilowever, a large transfer of

market hog production from medíum to large farms negated the lncrenents

in Èhe gross value of llvestock productl-on on medfum farms. Consequenlly,

the gross value of livestock productlon for medium farms fell by $0'5
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m1lllon whlle the value of productlon for large farms fncreased $4'l

nillion. With the lirnited role livestock played in scenario III of

offsettlng the increased transportatlon costs for export grainsr net

farm income decrined gl55 per medíum farm and $1'481 per large farm in

the Eastern region. The expanded production renges and the transfer of

some of the ínefflclent medium market hog production to large producers

in scenario IV perurítted net farm Íncome on medium farms to increase

$173 per farm. Large farms experienced a further drop in net farm income

of $1,689 per farn Èo a partiel extent due to íncreased costs associated

with producíng enough feed to suPPort expanded lívestock productíon,

being greater than the relative revenues associated ¡¡ith producing the

animals. This refers in particular to market hog production' The

íncreased transportation costs for export grains also helped lower net

farm income of large farms in the Eastern region'

A1l three farm sizes reduced their value of production levels in

the central region ín scenario III. The value of production fell by

$0.2 rnillion, $11.7 mlllion, and $8'7 urlllion on small' medium' and

large farms, respectively. The value of production in scenario IV

increased by $1.1 nilllon on small farrns and $11.2 míllion on large

farms. Medium farms in the Central region had a $6.7 nlllion reducÈion

in thelr total value of productíon 1n Scenarlo IV'

small- farms in the central regfon experienced no change in crop

or livestock production ln either scenarfo except for an increase ín

rapeseed, stocker cattle, and fed beef production l-n scenario IV' Net

farm lncorDe on srnaIl farms fell by $80 per farm fn scenarl'o III due to

Lncreased transportatlon costs. Tfhls loss was reduced by lncreased

productlon of rapeseed and livestock ln Scenarlo IV to $37 per small
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far¡n in the Central regfon.

Increased transportatlon costs in scenario III, reduced the gross

value of crop production on medlum and large farms ln the Central regíon

by $11.7 rnillton and $8.7 rnlllíon, respectively. There \rere no major

changes in livestock production for either farm size. Medium farms

reduced their production of exporÈ r^rheat, barley, and rye. Increased

production of rapeseed in Scenarlo IV on medium farms reduced this pro-

duction value loss to $9.7 rnÍllion. Increased calf, stocker cattle, and

fed beef production amountíng Èo $3.0 millíon helped lower the intial net

income reduction for medíum farms fron $823 per farm in Scenarío III to

$480 per farm in Scenario IV. Increased production of wheat' oats, bar-

ley, rapeseed, and rye on large farms increased the gross value of crop

production by $4.2 míllíon. Increased calf, stocker cattle, fed beef,

and market hog production increased large farms' gross lívestock value

of production in the central region by $7.0 million. These incremenÈs

helped reduce the loss in net farm income from $3,753 in Scenario III to

52,236 per large farm in Èhe Central regíon in Scenario IV'

sraall farms in the southwest region had a gross value of produc-

tion incremenÈ of $0.02 rnlllion in Scenario III' This contrasted râtith a

$5.2 nillion and a $12.4 nillion reduction in the value of productfon on

medium and large farms, resPectively. The expanded production ranges in

Scenarío IV, increased the value of productíon in the Southwest by $1'3

ní1l1-on on small farms and $1.7 nillton on large farms. Mediun farms

stlll experíenced a smal1 reductfon ln Èhe value of production l-n Scen-

ario IV of $0.2 nllllon.

Small farms l-n the Southwest region had

value of crop production of $0.02 million due to

an increase in the gross

lncreased sunflower
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production Ln Scenarfo III. Oat productfon 1n thls scenarío fell on

small farms whlle llvestock producÈion remained constant. Increased

rapeseed productlon ín Scenarlo IV further lncreased the value of crop

productl-on by $0.3 mfllion. Increased productlon of calves, stocker

cattle, and fed beef offset redueed market hog production on small farms.

Thls resulted in an increase of $1.0 nllllon in the gross value of live-

stock production. NeÈ farm Íncome for snall farns in Scenarfo III

decreased by $25 per farm. fncreased rapeseed and llvestock productíon

in Scenarío IV countered this reduction by increasing net farm income in

the Southvrest region by $182 per smal1 farm.

In the Southq¡est, the crop production value for Scenario III on

medium farms fe1l by $5.3 nillion despíte reductions in wheat production

only. Barley for export and feed as well as sunflower production rose on

medíum farms. Large farms experienced a $12.6 urillion crop production

value reduction in ScenarÍo III as a result of increased transport costs.

Export wheaÈ productíon also declined on large farms while production of

flax and sunflowers increased. Livestock adjustments in Scenario III

were limiËed to a slíght decrease Ín calf production along with increased

fed beef production on large farms. Wíth Èhe expansion of the production

maximums in Scenario IV, the decrease in medium farmst value of crop pro-

duction sttll amounËed to a loss of $5.2 milllon, despiËe increased oats,

f1ax, rapeseed, and rye production. Export wheaÈ declíned on medium

farms as land formerly held in wheat production was converted into one of

the other crops in which production had Íncreased. The value of crop

production on large farms dropped by $8.2 rníll-ion in ScenarLo IV despite

increased production of oats, barl-ey, flax, rapeseed, and rye. Only

export wheat productlon declfned. Livestoek productlon in Scenario IV
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âmounted to a $5.0 m1llton Lncrement Ln the gross value of livestock

production on medium farms. This was caused by lncreased calf, stocker

cattle, and fed beef production. These cosmodfties plus market hogs and

nilk increased the livestock productíon value on large farms by $9'9

rnlllíon in the Southwest regíon. As a result of increased livestock

production on both farm sizes, the net farm income reductions of $972

per medium farm and $6,090 per large farm incurred in Scenario III were

lo¡¡ered to $712 and $3,863, respectively ln the Southr¡est region.

In the Northwest region in Scenario III, the gross values of

production declined for sma11, medium, and large farms by $0.05 uriIlion,

$2.9 míllion, and $4.5 rnillion, respectively. This decline in the value

of production continued in Scenario IV for only small farms, whose value

of productíon dropped by $1.3 million. Medium and large farms in the

Northwest had increments in their respecËíve value of production ín Scen-

ario IV of $1.4 rnillíon and $1.8 urillion.

Crop production in the Northwest region did not change on sma1l

farms in Scenario III. There vtas a $0.I millíon decline in the gross

value of crop production resulting from increased transportaEion costs'

The expanded upper range in Scenario IV increased Èhis crop production

value by $0.5 nil11on wlth increases in rapeseed and sunflower production.

Both scenarios experienced srnall productíon value increments of stocker

cattle and fed beef amounting to $0.1 níll1on in Scenario III and $0.9

ml-ll1on in Scenario IV. Net farm income for small farms in the Northwest

reglon declfned by $a6 per farn in Scenario III. Thts loss was overcoue

by increased rapeseed, sunflower, and livestock productlon in Scenario IV,

as small farm net lncome rose $56 per farm ln the Northwest region'
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Productfon in Scenarlo III remaíned unchanged on both of the

other farm sizes except for a reduction Ln wheat productfon on medlum

farms and increased productíon of feed barley on large farms. The value

of crop production fell $2.9 urillion on medium farms and $4.5 rnílIion on

large farms in Scenario III. There was a slight increase of $0.5

millfon in the value of livestock production derived from increased calf

and fed beef production on large farms. As a consequence of increased

transportation costs on export grains, net farm lncome declined on medium

and large farr¡ sízes in Scenario III by $596 and $4,479, respectively, ín

the Northvrest region. Scenario IV brought about increased production of

flax, rapeseed, ryê, and sunflo¡¿ers on medium farms, which reduced the

gross crop producÈion value loss to $1.2 mí1lion. Export v¡heat on medium

farms continued to decline. Large farms reduced produetion of wheat,

oats, barley, and flax, and increased production of rapeseed, rye, and

sunflowers. The toÈa1 gross vaLue of crop production decrease for large

farms ín Scenario IV was $2.9 urillíon. Medír:m farms increased livestock

production value by $2.6 m1llion with expanded stocker cattle and fed

beef producti.on. There hras a sna1l shift ín calf and market hog produc-

tion frm medium to large producers. Increased large farm productÍon of

calves, stocker cattle, fed beef, and market hogs, lncreased the value

of Livestock productíon by $4.8 n1llíon. In tota1, for ScenarÍo IV, net

farm income in the Northvrest regíon for medíum farms still fell $298 per

farm. Net farm income also fell by $tr687 per large farm in the North-

west in ScenarÍo IV.



83

ComÞarison Between Scenarlo II. Scenarlo V, and Scenario VI

Thls analysfs compared the base Scenario II (1978 sltuatÍon

under sÈatutory freight rates at +20 Percent range) with Scenario V

(1985 situation with compensatory raÈes at +20 Percent productfon

ranges) and Scenario VI (1985 sltuatlon stith compensatory rates at '20

to +40 percent ranges). The inltial comparison was to further determine

Èhe irnpacts of replacement of statutory freight rates and branch line

rationalization in 1985 (Scenarlo V). Scenario VI determÍned the extent

to which special crops and livestock produetíon could offset the

decreased revenues resulting from increased transportation costs for

export grains when the production maximum ranges lrere exPanded.

Farm síze i*pr"t".45 Provincially, the gross value of production

losses increased beyond the 1eve1s of the previous sectíon. The value of

production in Scenario V for small, medíum, and large farms respectively

declined by $1.4 mi11ion, $25.3 míllion, and $37.1 rníllíon. The expanded

production fl-exibility of Scenario VI, removed a large proportíon of this

value of production decline. Consequently, the value of productíon

declined by $0.6 millíon on small farms and $3.5 million on medium farms.

The val-ue of production on large farms increased by $16.1 million ín

Scenarfo VI.

Small- farms experienced a gross reduction in Ëhe value of crop

production in Scenario V of $0.5 rnillíon, caused by declining production

value from rapeseed productlon combined with reduced oat production.

45.--Aggregate farm value of production flgures obtained from Table
8. All net per farm lncome figures came from Table 9. The exact contrno-

dtty distrlbutions and value of productlon figures by farm size are shor¡n

in detail ln Appendlx B.
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This decline was slightly offset by a small l-ncrease ln sunflower pro-

duction. Oats productfon continued to fall on sma1l farms in Scenario

VI, and sunflor¡er productÍon shlfÈed from small to nedíum and large

farms. Only rapeseed production rose on small farms in Scenarío VI,

l¡hich led to an increase in the gross value of crop productíon by $1.6

million. Significant reductions ln market hog and rnílk production in

Scenario V created a gross decline Ín the value of lívestock production

of $0.9 mÍllion despite snall increments of stocker cattle and fed beef

numbers. The transfer of market hog and milk production value from

small farms to large farms contínued ín Scenario VI still exceeded the

value of increased calf, stocker cattle, and fed beef production on

smal1 farms. Consequently, the gross value of livestock production fe11

$2.2 ní1lion. Decreased hog production dld not adversely effect small

farm income, as net farm íncome declíned $39 per farm in Scenario V

primarily due to inereased transportation costs where as ín Scenario VI,

net farm income rose $42 per small farm as a result of increased cattle

product íon.

There \{as a general reduction in the value of crop production on

medium farms as a result of Íncreased transporÈation costs ín Scenarío V.

Only sunflower production increased whlle wheat, oats, barley, flax, and

rye production decllned. The gross crop production value fell by $24.5

nillion wlth rnajor productlon drops fn export wheat and barley. There

was a slight increase in feed barley productlon as barley production for

export shifted into local feed barley markets. The expanded production

maximums 1n Scenario VI altered this paÈLern as the value of crop produc-

tion losses were reduced to $20.4 mf11lon by Lnereased production of feed

oats, flax, rapeseed, and sunflor¡ers. Livestock production in Scenario V
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was tightly constrained by the upper maxLmum production bounds. As a

result, the gross value of llvestock productl-on on medlum farms rose

marginally by $0.7 million with small increments 1n fed beef and market

hog producÈÍon beíng largely offset by decreased calf productlon. The

livestock production value rose 1n Scenarío VI by $11.9 nillion due to

increased calf, stocker cattle, and fed beef production. Market hog pro-

duction fell as productíon forrnerly held by rnedium producers was taken

over by large farms. The production consÈraínts in Scenario V prevented

livestock production from offsetting the effects of increased transport

costs on export graíns. As such, net farm income on medium farms fell

by $ASl per farm in Scenario V. Thís was reduced to a net decline of

$547 per medium farm in Scenario VI due to increased livestock production.

Large farms gross value of crop production feI1 by $37.6 millÍon

despiÈe only productíon reductíons of export wheat and rye ín Scenario V.

There was a small shift from feed barley into export barley as large

producers could produce barley for export at a profít while feed barley

was available from medíum producers who had substituted feed barley for

export barley production. Besides increased barley production, there

were also íncrements in flax and sunflower productíon. Increased oats,

barley, rapeseed, ry€, and sunflower productíon in Scenario VI reduced

decllnes in Èhe gross value of erop production on large farns to $18.3

mi11íon. The general reduction in export r¡heat continued, buÈ Èhere

were substantial lncreases in feed wheat, oats, and barley as well as

oats and barley for sale as feed to support the large increase in live-

stock productlon. The expansion of sunflower producÈion in Scenarfo VI

r¡as Lnhibfted by the parallel expansion of feed grains and rapeseed pro-

ductlon, whlch competed more favourably and were required in greater



86

quantlt.ies for feed than r¡ere sunflor¡ers. A portLon of f1-ax productfon

was replaced ln favour of expanded rapeseed acreage. The narrohr con-

straints of Scenario V limlted livestock expansion to only a $0.4 rnillion

increase Ln the value of calf, fed beef, and nflk production. I{owever,

livestock production value jumped $34.4 uillfon ín Scenario VI due to the

expanded production maxímums. There was increased ca1f, stocker cattle,

fed beef, market hogs, and rnilk productÍon. Consequently, the fall in

net farn income on large farms in Scenarío V of $4'970 per farm, was

reduced to $3,2O6 pet large farm in Scenario VI as a result. of increased

livestock production, partially offsetting the íncreased transportation

costs of export grain.

Regional impacts. The gross value of production in the Interlake

region declined by $0.3 rníllíon, $0.8 rnillíon, and $2.6 uíIlion, on

snal-l, medium, and large f.rms, resPectively, in Scenario V. Small farn

value of production in Scenario VI feLl- by $0.6 million while the pro-

duction value of medium and large farms rose by $1.0 nillion and $6.2

mil1ion, respectively, in the InËerlake region.

Crop production on small farms in the InterLake region remained

unchanged for both scenaríos. The value of livestock production for

ca1f, stocker cattle, and fed beef, declinedin Scenario V and Scenario VI

by $0.08 míllfon and $0.2 nillion, respectively. DespiÈe these gross

revenue reductions, net farm lncome on sma1l farms increased by $7 per

farm in Scenario V and $22 per farm in Scenario VI in Èhe Interlake.

Medfun farms 1n the InterLake lor¡ered their producÈion of oats

and rye ln Scenarios V and VI whlle the production of all- other crops

remained unchanged. Increased freight. rates lowered the gross value of
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crop producËÍon by $0.7 nill1on ln both scenarios. The value of líve-

stock production on medium farms ln Scenarfo VI rose by $1.8 níllion due

to íncreased stocker cattle and fed beef production. Calf production

fe1l as production swltched to large farms 1n the Interlake. Constrained

livestock production in Scenario V lor¿ered net income on medlum farms by

$55 per farm. The loss of calf production contributed to a reductíon in

Scenario VI of $65 per mediuu farm in the Tnterlake.

The value of crop production on large farms in the Interlake fell

$2.8 rnillion in Scenarío V, wíth productÍon declining for flax and rye

only. This trend continued in Scenario VI, with decllning production of

flax and rye being countered slÍghtly by an increase ín feed oats. Crop

va1ue of production on large farms in the Interlake fell by $2'5 million

in Scenario VI. A smal1 increase in Èhe value of calf production amount-

ingto$O.l5rnilliononlargefarms'r''q'stheonlychangeinlivestock

production for Scenario V. Scenario VI experienced a $8.7 rnillion

increase in the value of livestock productíon caused by increased produc-

tion of calves, stocker cattle, fed beef, and market hogs. The increased

market hog production had generated the increased supply of feed oats

produced on large farms. This increased livestock produeÈion had a sub-

stantial effect on net farm income on large farms. This converted an

origínal $908 decllne fn per farm net income into a $2r126 increase in

net per farm lncome on large farms in the Interlake.

Small farms in the Eastern region had no change in their value of

producÈlon in Scenario V. Medíum and large farms experienced gross

reductions in their resPective value of production by $0.9 million and

$2.0 ntllion in ScenarLo V. Small and medfum farmst values of production
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declined by $1.0 rnllllon and $1.1 nfllion, respectl-vely, in Scenario VI'

The production value on large farms fn the Eastern region rose by $2'7

million in Scenario VI.

SmallfarmproducÈionintheEasternregionwaslinitedtosun-

flowers'potaEo,andsugarbeetproduction,whichremaínedunchangedin

boÈh scenarios. Livestock productfon díd not change and as such, there

hras no change in net farm income on srnall- fanns fn the Eastern regíon

in Scenario V. Increased production of calvesr stocker cattle, fed beef'

and milk was nullifíed by a large declíne ín market hog productíon, solne

ofwhichwastakenoverbylargeproducers.Theincreasedcattleand

rnilk production combined ¡¡ith the reduction of some inefficient sma1l

hogproducers(lntermsofproductioncostsr¿hencomparedtomedíumand

largeproducers),ledtoanetperfarmíncomeincreaseof$20inthe

Eastern region.

There r¡Ias a $0.9 rniLlion reduction in the gross value of crop

productiononmediumfarmsintheEasternregioninScenarioV.This

was primarily due to increased transportation costs on export graíns as

onlyflaxproductiondroppedslightly.Therewasnochangeinlivestock

productions in scenario v. Increased production of oats' raPeseed' and

sunflowersslíghtlyreducedthedropingrosscropproductionvaluesín

Scenario VI to $0.7 mill-ion. Reductions fn calf and market hog produc-

tÍon offset gross revenue lncreases from expanded stocker cattle and fed

beefproduction.NetfarnincomeonmedlumfarrnsintheEasternregion

felr $199 per farm in scenarfo v. The switchfng of the llvestock pro-

duction mix in Scenarlo VI increased net fam Íncome by $129 per farm'
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Large farms ln the Eastern region lost $2.0 utllion 1n the gross

crop value of production due to changes in the statutory rates Ln Scen-

ario V, although productlon levels remalned constant. Llvestock produc-

tton dtd not change due to the limtted production ranges fn thls scenarfo.

Net farm lncome fell by $1,897 per large farm 1n the Eastern regfon in

Scenario V. Increased production of oats, barley, flax, rapeseed, and

sunflo¡.rers in Scenarl-o VI lor¡ered the loss in crop production value to

g1.3 n1llion. The value of l-ivestock production increased by $+.1 nilllon

as a result of expanded calf, stocker caÈtle, fed beef, and market hog

produetlon. This increase lras adequate to entLrely overcome income

losses incurred by increased transportation costs in Scenario VI' as net

farm income declined on large farms by $2,102 per farm in the Eastern

region.

The Central reglon experienced a general decline in gross value

of production in Scenario V of $0.3 million, $12.9 urillíon, and $11.1

million on small,. medium, and large farms' respectively. These losses

Ìrere partially offset by Ëhe expanded productÍon ranges in Scenarío VI-

The value of production íncreased $1.1 nillion on sroall farms and $8.5

nillion on large farms in the Central regíon. Medium farms sÈill pos-

sessed a $7.7 rnillion reductfon l-n their value of productLon in Scenario

VI, although thts loss was not as severe as the productíon value decline

fn Scenario V.

The Central

productlon paËterns

rnll-l1on reductíon fn

fncreased transport

fed beef productlon

region experlenced no change in crop or livestock

on small farms ln Scenario V. There was a $0.3

the gross value of crop production brought about by

costs for rapeseed. Rapeseed, stocker cattle, and

on small farms rose in Scenarlo VI. The productlon
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f.ncrements reduced the fmpact of lncreased transport costs on net farm

Íncome from a reduction by $gZ per farm ln Scenarlo V to a reduction by

$53 per farm fn Scenario VI in Èhe Central regfon.

Mediun farms ln Scenarlo V reduced production of export wheaÈ, bar-

ley, and rye as crop production value 1n the Central region dropped $12.9

rnlllLon. There was no change in livestock production in Scenario V.

MedÍum producers ln Scenarlo VI experienced sinilar reductions in wheat,

barley, and rye as well as oats production. Only rapeseed production

Íncreased to sllghtly reduee the gross crop produetion value drop to $10.7

nillion. However, the expanded production ranges on medium farms permit-

ted llmited expansion of stocker cattle and fed beef productl-on in the

Central region. These increments helped reduce the $I,Ll7 per rnedium

farm loss ín net farm íncome lncurred in Scenario V to $750 per farm in

Scenario VI in the Central region.

In Scenario V, large farm production levels remained unchanged

for both crops and livestock, despite suffering a gross loss of $11.1

nillion in crop production value in the Central region. The expanded

production ranges of Scenario VI permitted lncreased productíon of wheat,

oats, barley, rapeseed, and rye, whfch fncreased the value of crop pro-

ductlon by $t.6 nill1on. The value of livestock production on large

farms in Scenario VI also rose by $7.0 nillion through increased produc-

tlon of calves, sÈocker cattle, fed beef, and uarket hogs. This reduced

the neÈ income Loss of ç4r77O per large farm in Scenario VI to $3'388

per farm 1n Scenarlo VI ln the Central region.

'Reductions Ln the value of productlon of $0.7 rnfllion, $5.7

m11-i-lon, and $15.4 rnlllion on small, nedfum and large farms, respectfvely,

accompanied the establishment of compensatory rates and branch llne
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raÈionallzatfon ln the Southr¡est reglon in Scenario V. Expansfon of the

productfon ranges lncreased Èhe value of productlon 1n Scenarlo VI on

snall farms to $1.2 n1lllon. The value of production losses lrere lowered

on medíum and large farms to $1.4 million and $1.5 million, respectively,

in Scenario VI, in the Southwest reglon.

OaÈs and market hog productlon fell on sma1l farms ln the South-

west region in Scenario V. There lras an increase ln sunflower production

on snall farms. Oat.s, sunflower, and market hog production on small

farms fell in Scenario VI whfle rapeseed, calf, stocker cattle, and fed

beef production uarginally lncreased. Consequently, the decline in net

farm income of $33 per sma1l farm in Scenario V was changed into a net

gain of $162 per small farm in the Southr¡est region in Scenario VI.

Mediurn farms in the Southv¡est region increased production of bar-

ley and sunflowers whlle lowering exporÈ wheat production in Scenario V.

The gross value of crop producËion felL $6.4 rnil1íon. Smal1 increases

in fed beef and market hogs offset a reductlon in calf producËion, to

increase the gross value of lívestock producÈion in Scenario V by $0.7

nillion on medlum farms. The expanded ranges of Scenario VI increased

produetion of oats, flax, rapeseed, and rye on medium farms. Crop pro-

duction value stil1 fell $6.4 urlllion r¡ith reduced productlon of wheat

and barley. Sfgnificant fncrements in calf, stocker cattle, and fed beef

productlon brought the gross value of livestock production in Scenario VI

to $5.0 mi111on. Increased livestock productfon resulted in net farm

Íncome fal1-1ng by only $956 per nedium farm ln Scenario VI as compared

to a reductlon of $1,339 per farm in Scenario V ln the Southwest region.
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Scenarf-o V resulted l-n reduced wheat productlon and increased

flax and sunflower production on large farms ln the Southwest. The gross

value of crop production fell $15.7 ni1l1on while livestock production

value rose only $0.2 mtllion as a result of Lncreased milk production.

Scenario VI contínued to reduce wheat production while oats, barley,

flax, rapeseed, and rye production expanded. The value of crop produc-

tLon on large farms decllned by $11.5 nillion. The value of livestock

production rose $9.9 mittion as calf, stocker cattle, fed beef, market

hog, and milk producÈion lncreased. This reduced the $7,391 per large

farm reduction in net farm income in Scenario V to a $5,405 per farn

reduction in neÈ farm income in Scenario V.

The Northr¿est region had reduced value of production levels on

all farn sizes in Scenario V. Snall, medium, and large farms experienced

lov¡ered value of production levels by $0.1 rníllion, $3.4 nillion, and

$5.6 million, respectlveLy. Only suall farms had a further production

value decline of $1.3 níllíon in Scenario VI. The gross value of pro-

duct.íon for medium and large farms in the NorthwesÈ regíon, increased

respectiveLy by $0.8 uíllion and $0.7 ¡nilllon in Scenario VI.

In the NorÈhwest regíon, snall farm crop producÈion remained

unchanged ín Scenario V although there $rere very smal1 increments in

stocker cattle and fed beef production. Production of rapeseed' sun-

flowers, stocker cattle, and fed beef productlon lncreased ln Scenario

VI. There rras a large reducElon l-n market hog productÍon on small farms

l-n the Northwest region. Net farm fncome on suall farms decllned by $56

per farm in Scenarl-o V and lncreased by $4S per farm in Scenario VI.

The value of crop productton on medium farms l-n Èhe Northwest

region declined by $9.4 n1llfon ln ScenarLo V wfth reduced production of
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wheat, flax, and rye. Livestock productlon remained constant in Scenarlo

V. Increased medium farm productfon of rapeseed and sunflowers slightly

offset t.he decreased productlon leveLs of wheaÈ, flax, and rye, and the

value of crop production 1n Scenario VI fell by $1.7 ntllfon. Increased

sÈocker cattle and fed beef producÈfon offseE reduced calf and market hog

numbers, to raise the lfvestock gross production value by $2.6 millíon.

MedÍum net farn income fell by $738 per farm Ín Scenario V. Increased

livestock production lo¡rered t.his loss to $446 per medium farm in Scen-

arío VI ln the Northr¿est.

Large farms in the Northwest increased barley and lowered flax

production in Scenario V. Overall, there was a $5.7 nillÍon value of

productÍon loss for crops. Livestock production on large farms remained

virtually unchanged, except for a very small increase in fed beef pro-

duction. Productíon of wheat, oats, barley, and flax continued to drop

in Scenario VI while rapeseed, ryê, and sunflower production íncreased.

The value of crop production losses were reduced to $4.1 ¡ni11ion. Large

increases in calf, stocker cattle, fed beef, and market hog production

on large farms ín Scenario VI, increased the value of lívestock produc-

tion $4.8 m1llion. The ímpact of the íncreased l-ívestock production rÂtas

Èo reduce the income loss to large farmers fron $51360 per farm in Scen-

ario V to $2,711 per farm in Scenario VI. Ihese losses trere a direct

resulÈ of increased transportation costs brought about by replacement of

statuÈory freíght rates for exporË graíns and branch line rationallzatíot.

SensiÈivity of the Analysls

Commodíty pricing plays an lnÈegral- role fn the production-deci-

sion process of l-lnear progranrning. The environment fn whlch t.hese prices
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are determined in turn generates the llnear PrograÍming allocation pro-

cess whereby scarce resources are allocated between alternate productfon

processes. The slgnlficance of the final analysis is, then, hlghly

dependent on the sensitlvity of any linear Prograluning solution to price

changes. The sensitivity of the final solution can be determíned through

46
examination of the "shadow-príces" of the speciflc conrnodities.

Thís analysis examined the shadow prices of Scenario II and

Scenario VI. These two scenarios represented the two extremes between

which Ehe other four scenarios lay. From Table 11, crop production r¿as

generally insensitive to moderate prÍce changes' except for sunflo\rers'

up to a 10 percent price change, in aggregate, would have a sígnificant

irnpact on the production of sunflowers. An example of the relative sta-

bility of the other crop commodities would be, for example, rapeseed.

On surall farms in crop district 1 in Scenario II, it would take over a

327" príce drop Èo slgnificantly alter rapeseed production.

Livestock coumrodity prices were slightly more variable as shown

tn Table 12. Calf prfees for dairy and beef were moderately sensitive

to price changes depending upon the region being examined. For example,

in Scenario II a 57" change l-n beef calf prfces would increase production

on medíum farms in crop dfstríct 7. Stocker cattle prices for dairy and

beef were insensitive to price changes, Ín aggregate. In the same

46rh"dor prices are defíned by Heady and Candler as "Positive Z.
* C. val-ues lndicate that an lncrease in the jth real activity will J

decråase profit. These quantities for disposal actfvities do have posl-
tlve economlc meaníng. They represenÈ the rnarginal value products of the
correspondl-ng resources and are some¡Ímes called shadow prices.l' E' O'

Heady ãnd !I. Candler, Lfnear Programming Methods (Ames, Iowa: Iowa State
University Press, 1958), P. 85.
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examPle as above, it wouLd take over a 227. decLLne in stocker beef cattle
prices to reduce productlon on medium farms. The dffference between the

calf and the stocker markets can be associated to the strength of the

fed beef markets. The favourable prices for fed beef generated a strong

demand, and a corresponding higher príce, for stocker animals. However,

the strengÈh of these two markets was not transferred to the calf markets.

The poor price environment for calves nay be indicative of an abundance

of cheap calves resulting from over-production of breedíng herds ín res-

Ponse to the favourable stocker cattle and fed beef markeÈs. ThÍs abun-

dance of cheap calves will eventually enter the stocker and fed beef mar-

kets, resulting in depressed prices in both markets.

Weanling hog production \¡tas generally insensitive to price changes

while fÍnished hog production r¿as sensitive. The market conditions for

weanling hog production generated such unfavourable priee conditions

that it would take over a 16% increase in prices to increase weanling

production on uedium farms in crop district I in Scenario II. In the same

example for market hogs, only a 12 íncrease in prices r,¡ould effect hog

production. This example shows the volatilíty of the market hog market,

where smal1 príce changes could elicit large production responses. As

well, the relative production stability and hígh production costs presenË

in the weanllng rnarkets are evident, as much larger price changes are

necessary to eliclt a response. This also indÍcates the depressed price

environment for weanling producers. Mflk, cream, and egg prices were

sensitfve to price changes. on medium farns in crop district 10, an B%

decrease 1n milk prÍces, a 14% decrease 1n cream príces, and a 5Z decrease

fn egg prices, would lower production of the respective cor¡rmodlties ln

Scenarlo II. Thls fndicated an unfavourable prlce to cost, relationshfp,
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where the glven prices were barely sufficient to cover productlon costs.

Broller and turkey produetfon r¡ere insensftlve to prfce changes. For

example, on large farms 1n crop dlstrlct 9 ln Scenarlo II, a 287" decrease

1n broiler prices and a 277" decrease in turkey prices would have to occur

to signifícantly effect production of these commodities.



Chapter 5

SUMMARY AND CONCLUSIONS

This final chapter presents the results described in the previous

chapter in a more condensed form as conclusions. This chapter includes:

(1) a summary of the analysis; (2) the conclusions of this analysis; and

(3) suggestions for furttrer research.

Summary of the Analysj-s

The major objective of this study was to determine the Ímpacts

of increased transportatíon costs for export graíns created by the

replacement of statutory rates with compensatory rates and branch 1íne

raËÍonalization on the viabilíty of smal1 producers and the nature of

the farm structure in Manitoba. This objective was ín keeping with

several previously quoted articles, \,{hose major conclusions \rere that

the trend towards larger farm sizes r¡ras due in part to the economies of

size present in larger farms which generally provided higher levels of

income to larger scaled operators. A major deterrent to this trend was

the presence of risk and uncertaj-nty which tended to limit expansion to

medium sized farms.

A further objectíve r^/as to examine the effects of interregional

trade of Íntermediate commodities (wheat, oats, barley, calves, stocker

cattle, and weanling hogs). The expanded transportation matrix allowed

any unused production capacity to be brought into production, when

feasible.

-i01 -
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A linear progranming nodel r¡as used to estlmate the final pro-

ductlon and fncome f-npacte on all agrlcultural producers fn Manftoba of

changes ¡¡lthfn the basfc Êtudy framework. Changes fn prfce and cost data

resulting fron replacement of statutory frelghÈ rates and branch l1ne

ratlonallzatfon ln the varÍous scenarl.os, altered the productl-on nix of

cor¡modltles necessary to achleve the naxfnfzation of net farm income

slthLn the lfmlts set by the constraints defined ln the nodel. See Chap-

ter 4 and Table 7 for a detalled description of the scenarios considered

fn thls analysis. Ttrese changes, uhen compared to the base Scenario II'

estimated the normatíve finpacts of these fncreased transPortatÍon costs

on fam sÍze structure ln Manltoba.

In this context, the fÍrst comparison rnade between Scenario II

and Scenarlo I indicated that net farm incone improved when productíon

r¡as allocated on e corDparatlve advantage basis (Table 13). In Scenario

I, the productfon bounds were establÍshed for all three frrm sizes while

no lower production nfnimum was set for smatl farms f"n Scenario II- Tt¡e

end result was, although productlon levels declfned on srnall farms l-n

ScenarLo II as conpared to Scenarfo I whtle productfon rose on medir:m and

large farns, net farm lncorne on stnell farms Lncreased by $tr596 Per farm.

thls conpared to fncremenÈs of $45 and $916 on medfum and large farns,

respectfvely. Under Èhe condltfons of Scenarlo II, emaÌl farus produced

only those comrodltfes Ln whfch they possessed e comPeratlve to do so.

Small producers were no longer forced to produce certaf.n cournodftfes that

sere uneconomLcal for then to do so hthen compared to nedtum and large

producera, elnply to fulf1ll ¡rlnimun productlon requlreDents.
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Despfte thls net fncrease ln farm fncome, nany productÍon acti-

vlties on small farms ended prfnarlly due to the cost-l,ncome agueeze

created by economfc pressures promotlng economLes of sfze. Snall fams

rernalned economfcally vlable Ln the productfon of oflseeds, lftnlted

specfal crops, and lfvestock. However, even ln these fnstances, the

value of productlon anountlng to $74.0 rntllton on small farms ¡¡as lor¿

uhen coupared to $362.3 mfllfon and $700.3 nfllion on nedfum and large

farms, respectively, fn Scenarlo II. Ttris dffference was also reflected

Ln net farm Lncone levels whtch ranged fron $441 per snall fatm Èo $l'177

per nedfum farm to $15,064 per large fam.

The expanded transportation matrlx permitting compleÈe lnter-

regional trade between all crop dístricts fn Manitoba, had a minírn¡1

fnpact on net farm fncome. However, there vas qualftative evÍdence that

lncreased feed grafn productlon fn some regions, especfally the Central

region, was linked to expanded calf and market hog productÍon Ln the

Interlake and Eastern regions. Itre full PotenÈlel impacts of this

lncreased lnterreglonal trade uere lfrnlted by the llnear prograuming

constraints r¡hich restrfcted any conrnodity productfon expansion to within

*20 percent of the 1978 actual productlon level and to dlfferent definl-

tf.ons of ffnal provincfal denand.

Tt¡e thtrd comparl.son made betr¡een Scenarfo II, Scenarfo III, and

Scenarlo IV, (Table 14) esttnåted the nornatÍve fnpects of removal of the

BtâÈutory frefght rates and branch ltne ratlonel{zaÈfon on farn produc-

tlon and fncome leve1e fn 1979. All mfnLnum productlon levels had been

removed for enell farns. Any productfon and/or fncome changes r¡ere I

direct reeult of fncreased transportetfon costs. Generallyt the Sross

value of productlon declfned on all farn sfzes fn Scenarfo III, nLth
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medlu¡r fams bearfng the brunt of the reductÍons. Ihe value of provlncial

Productfon dropped $0.6 ntllfon on snall far¡s, whfle rnedfu.m and large

fams' gross value of productlon fell 522.7 ¡nfllfon and $29.5 nillfon,
respectfvely. consequently net farm fncome also fell, $532 per snall
farm, $627 per nedfum farm and ç4roz3 per large farm f.n scenarfo rrr.
lhe expanded productfon maxf.mums in scenarto rv reduced a large propor-

tfon of these losses priurarfly through f.ncreased oilseed and lfvestock
production. Ttris led to smaller reductfons fn the value of productlon on

snall and medfum farns of $0.5 ntllton and $0.3 mlllfon, respectfvery.

The value of productfon rose by $Z¿.3 nfllion on large farms. A sfnilar
trend for net farn lncome contLnued fn Scenarfo IV. Net farm income on

snall farms fncreased by $SZ per farn while the other farm sizes recorded

lor¡ered net fncome reductfons of $362 per nedfum farm and $2,134 per

large fam. the dffferences fn the income and production levels between

Scenario rII and Scenario IV, lnd.icated the potential for oÍlseed and

lfvestock productÍon to offset the potentfal inpacts resultíng fron the

fnstftutlon of conpensatory råtes and branch lfne ratfonarizatfon.

Tt¡e ffnal comparfson was made between Scenarfo II, Scenario V,

and Scenarlo VI, to determfne the long tern fmpacÈs of hlgher transpor-

tatfon cosÈs fn 1985. Tt¡ese htgher costs further reduced the gross value

of productfon fn Scenarfo V by $f.4 nfllfon on snall farms, $25.3 nillfon
on nedlun farms, and $37.t nfllion on large farms. Net lncone fn thfs
acenarfo also fell by $gg per snarl farm, $B5l per nedlun farm, and

$41970 per large farn. These reductfons were prlmarlly due to the

lncreased transPort costo and the fnab{ltty of llvestock productfon to

eufflcfently offeet these lncome reductfons. Tt¡e removel of this lfnlta-
tfon fn Scenarfo VI reduced the value of productfon losses on snall and
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rnediun farms by $0.6 nfllton and $3.S nfttion, respectfvely. Ttre gross

value of productfon lncreased by $t6.1 nfllfon on large fa:ms. These

productfon levels resulted ln neÈ fat¡ fncome lncremente of $42 per surall

fa¡m. Net fncoue fell by $S¿Z per nedfum farm and $3,206 per large farn

fn Scenarlo VI.

Ttre prfce of each coumodfty fs very important to the productfon

allocatfon process of lfnear prograrrnfng. Consequently, the slgnfffcance

of the flnal results are hfghly dependent on the sensitlvÍty of the

lfnear prograuuulng solutfon to price changes. Tt¡is analysfs detemined

that ell crop corrtrDodltfes (except sunflowers), stocker cattle, weanLing

hogs, brollers, and turkey productfon Lrere generally fnsensitive to price

changes. Sunflowers, beef and dairy calves, markeÈ hogs, n1lk, crean,

and egg production r¡ere sensftfve to prfce changes.

Conclusl.ons

The normatf.ve nature of Èhfs model and the distlnct economic

advantages generated by economLes of size inherent ln large farm sizes,

posed the greatest deterrent to the economic vlablllty of surall farms.

Ttre velue of productLon on snall farms dropped $95.9 mlllion ln Scenarfo

II wfth the removal of the fmposed production ulnimums on srlall farms.

Desplte these reduced productlon levels, net farm fncome rose $1r596

per sma1l faru due to terulnatfon of unprofltable productfon arisfng

fron hfgher productlon costs on snall farms. Productfon on snall farms

became lfntted to only a suall productlon of speclallzed cour¡odltles such

ae ollseeds, potatoes, suger beete, and lfvestock. In the face of fluc-

tuetf.ng comnodlty prfces and apfralltng productfon costs, lt fs fnevl-

table that the cost-lncome Bgueeze estimåted ln thfs study uouLd
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eventually confront snell producers. Under these cfrcrmstances' lt fs

highly unllkely Èhe naJorfty of these producers ¡¡ould be able to continue

operatlon and rnany sould probably be fored to sell out. Bad the produc-

tlon mlnfuums been removed for nedfum farns as ¡¡e11, productfon on this

fa:m slze nfght have decreased sllghtly fn some lnstances' However' Pro-

duction for the Eost Pert, would remaLn constant for two reasons: (1)

the profftabtlfty of produclng speclffc coumodftl-es on medfum farms; and

(2) provtncfal dernand requf.reuents.

Replacement of statutory freight rates with conpensatory raEes

and branch line rationalizatfon led to general gross values of production

and net lncome reductfons on all farn slzes. Ttre gross value of produc-

tion decllned by $52.7 nftllon and $63.8 nlllfon in Scenario III and

Scenario V, respectively. This resulted in respective net farm income

decreases of $1,o42 pet farm and $11324 per fatm in Scenario III and

scenarfo v. Although the per farm impacts r¡ere lDore Pronounced on medium

and large farns value of production and net income leve]s, a furÈher

reductlon fn net farm fncome on snall farms resulting from increased

transportatfon costs would deflnitely enhance the trend towards increased

far¡o slzes. Eowever, tt 1s exPected that any changes ln transportation

pollcy r¡ould Dot sfgnlflcantly accelerate the current trend towards

larger faro gfzee. As shoufi fn earller chapters, the economfe advanteges

derfved though economles of eLze on larger fa¡m slzes are the motÍvatlng

forces behlnd Èhfa trend. llrLe becones evldent when the neÈ f'ncome

changes are comPared betr¿een the acenarlos fn whlch atructural changes

uere turpleuented (Scenarfoe I end II), and the ecenarfoe [n rrhlch trans-

portstlon polfcy changes were funplemented (Scenarlos II, IIIt IV' V, and

vI). In the ffret fn8tence, comparf.eon between Scenarl'o I and ScenarÍo
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II revealed e 56 percenÈ declfne fn provfncfal gross value of production

resultfng from removal of the nlnfn,,m productfon levels on snall fams.

In the leÈter case, comparfson between ScenarLo II and the potentially

Dost severe scenarf.o exanLned, Scenarfo V, provlnclal value of produc-

tfon on sr¡all farms decllned by 2 percent. Consequently, the trend

tor¡ards larger farm sfzes should be recognfzed as a "fact of life" upon

t¡hfch changes fn the current rall frefght rate and branch lfne structures

rrlll only play a minor role. FurÈher, any ehanges in Canadfan transport

pollcy irfth regards to the etatutory rates should not be expected to

compensate for or al.ter thls trend, which is derlved fron economic fac-

tors of whfch transportatfon plays only a mfnor role.

It¡ere fs a large potentlal for lncreased productlon of oílseeds,

special crops, and livestock to offset a large proportion of the value

of production end net lncome losses generated by increased transportatíon

cosÈs. In crop distrlct I on nedfum farms ln Scenarfo II for exanple,

an addltfonal acre of rapeseed r¡fll raise net fncome by $2.80. Th" pto-

ductLon of one addftfonal beef stocker animal wlll ralse net income by

$85.83. Ttre expanded productfon maxf.mums lowered the value of production

losses to $23.5 ¡ntllfon fn Scenarfo IV end $12.0 nfllfon ln Scenario VI.

Net farm fncome losses nere aleo reduced to $537 per farm and $821 Per

fam Ln Scenarlo IV and Scenarlo VI, respectfvely, due to expanded oil-

seed and lfvestock productlon. In order to teke full advantege of thfs

potentlal, new and/or expanded narketlng facllftfes DusÈ be developed fn

order to accomodate thls expanded productfon r¡fthout adversely affeeting

the relatfve prfce levele of these comodltfes. Such facfllties r¡ould

fnclude the nodernfzatlon of the Canadfan graln handlfng Bysten to ensure

steady and relfable export eupplles, I Dore aggresslve narketfng attftude
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fn forefgn grafn narkets, and the lncreased proninence of Canadfan lLve-

stock 1n r¡orld markets.

Further, Ln recognftfon of the large potentlal for expanded

productÍon of specffic coumodftles ln offsettlng the lncreased transpor-

tation costs and the fact that thls potentfal nost likely exfsts in
saskatchewan and Alberta as r¡erl, I "beneflt-sharfng', progran between

the three Prairie provlnces ¡¡ould have to be establlshed. Ttrfs r¡ouId

ensure the beneffts derlved from thls expanded production as rrell as the

burden of increased transport,atlon rates, rlas shared equitably between

all three provinces.

The fntroductfon of complete fnterreglonal trade withín Manitoba

indicated the potential for Lncreased production as distrfcts were able

to make fuller use of the comparative advantage to produce speciffc corrF

Doditfes by "importLng" Lntermedfate courroditles that had formerly liniÈed

productfon. Eowever, the fuIl potential was not realfzed due to the spe-

elficatfon of productfon constrafnts wlthln the nodel and the laek of an

exfstlng analysfs that could be directly coxopared to Èhe scenarfos

examfned fn this aodel.

Suggestfons for Further Research

Ttle transPortatfon models such as the PIIAER and routes prograrDs,

used fn thfs study to determfne the prtce lmpacts of compensatory ra¡es

and branch ltne ratlonalfzatl.on, were qufte dated. Ît¡ese nodels should

be reformulated to Dore accurately reflect the current elÈuatfon. Ttre

lfnear prograuunfng nodel requfres en'extensfve re-workfng. Ile rnaJor

flaw currently present ln the nodel, fs the dated cost of productfon

ffgurea based on l97l technology. New productfon cost flgures would
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treatly fmprove the credlbfltty of the results. Provlsfone ehould also

be nade to permft the Lnclusfon of speelal crops such ae corn and field

Peas as well as the lnclusfon of Ímport-export relatfonshfps ¡ylth other

provfnees, the unlted States, and the rest of the ¡rorld narkets. such

¡nodfflcatf.ons would elfnlnate the need for assumptions of no Lntermediate

product fnporÈs or exports and remove a degree of the "closed" econony

that li¡nlts the fnterpretatf.on of policy fnpllcationa on natfonal Lssues.

In as nuch as the +40 percent range \ras a constrafnt to the

expansfon of productlon levels, Lt vas also an estlmåÈe of t.he expected

Productfon levels deened necessary to naintain co"'modfty outpuÈ levels

consistent r¡fth increments fn consumer demand over tine. The original

ffgures of 20 and 40 percent vere arbftrarlly selected as reasonable

levels of denand expansfon that could be natched by equivalenÈ fncrements

fn couu¡odfty output Ln the years beÍni considered. To more accurately

estfmate the degree of productfon ranges necessary to meet demnnd levels

wtthin a speclfled year, a denand nodel for Canadian agrfcultural coÍrmo-

dltfes ehould be developed. Thfs model r¡ould be desfgned to estfmaÈe the

expansfon of demand that could be expected fn a speciffed year. As such,

demand would be more closely llnked to supply levels deternined by the

productfon ranges and more accurately reflect the economlc envfronment

of the Btudy perlod.

In lfeu of the potenÈfal lmpact of the cost-lnco¡ne Êgueeze estl-

ûåted fn thfs analysfe, a cost-beneflt analysis would be useful to deter-

mfne whether or not the beneflts derlved fron a progrern desfgned to pre-

vent the attritfon of arDâll farms by rlsfng costa offset the costs

fncurred to ffnance euch a progratr. Besfdes the Bubstantfal costs
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lnvolved Èo ffnance eueh a program, rnany non-econoufc questlons can be

rafsed, euch as ehould the econonfc process that would eventually elf-

mfnate these producers be altered; are enall producers a necessary parÈ

of the Hanltoba agrarfan structure; couldnft the Doney be better used 1n

other arees such as for the promotf.on of s¡¡all busÍnesses or asslstance

to ffshermen, etc? A cost-benefft analysis r¡ould help answer some of

these questfons. Further, any numerícal results obtal,ned from such cost-

beneflt analysfs could be fncorporated lnto the lfnear prograuming nodel

to deterroine the potentlal productfon and fncome lnpacts on small fams

and the related Lnfluence such a progran rrould have on other farm sfzes.

fn order to estf-trate the full potentlal of the expanded fnter-

regional trade matrf.x, and further analysls could expand the production

bounds beyond the *40 percent maximum range used Ln this study. Ttris

could be accomplished f-n efther one of two uays. Firstly, productlon of

qll comnodiÈies could be expanded beyond the existing limits untfl all

the available resources necessary to produce a speciflc couunodity fn a

certafn reglon had been exhausted. the presence of any productÍon incre-

ments beyond thls pofnt would lndicate the fnpact of fnterregional trade

wfthln that regfon. The second nethod would be to sftoply expand Èhe

productlon maxfmrm range for flnal comrodfty groups fn specffÍc areas

whlle not changlng the productlon levels for Lntermedfate products. In

thle nanner, expenslon of these flnal coumodltfes n¡ould hfnge on the

avaflabflfty of fntermedfate lnput cou¡nodities from oÈher regions once

the avallable fntemedlate conry¡odlÈes had been exhausted fn Èhe orfglnal

regfone.
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TTTE DATA

ÂL1 of the componente of ttre equatione degcribed 1n the prevlous

section Ìtere represented by a¡¡ f¡Ítia1 data base used to deplct preeent

production conditions foì.¡nd lrithl¡ Ma¡ftoba¡¡ agrÍeulture. The i¡teraction
of these various components through tbe uee of li¡¡ear progre'rrning,

established the optirnal combi¡ation of aLl of these factore that allowed

for maximizatf on of the ob jective f\.rnction, net fa¡u¡ i¡¡eone. Alterations

of any specific cornponent of thie optimal eolutj.on caused a charrge ln ttre

combination of t}re various other components Decessary to achieve naxj-miza-

tion of the objective fi:nction. The usefuL¡ess of 1i¡ear prrogrn'rrnilg rras

tàat the effects of cbanges rithi¡ the original optimal eolution couLd be

determi¡ed by rneasuriag: (a) now the fi¡ral Leiel of tbe objective function

rras effected l¡r thie case, net farm income, arrd (u) ¡crw the pr.odr:etion

leveLs of the varioug componentsl vrere effected by the rest¡rrctu¡ilg of the

conbi¡ation of the faput components necessarlr to achieve ma:cÍmization of

the obJective functlon.

fh¡ouSh the aforementfoned apeeffieation of ttre !-nput eonstraints,

tbls etudy utillzed ll¡tear progrÂnrnir¡g techniques for the dual ¡nrrpoees of

determing (a) tfre productlon a¡d f¡come effecte of fncreased transporta-

tfon coeta brought about by abandorrnent of etatr:tory ratee and branehlf¡e

ratfonalfzatfon on far"n eizes and, (U) tt¡e Jmpaet of f¡terreglonal trade

on tÌ¡e enhancenent of the conparatfve advantage f¡Ì¡erent f¡ va¡ioua

reglona.
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îhe Eouations of tbe l.todel

Tbe followirrg la a detailed explanation of the eystem of equations

ueed ln this a¡alysis and how they are interrelated..

The etudyre obJective fi¡nction provided for mancimization of tl¡e

faetor net fa:m fneome.

constraints in the nodel were of five nai¡r types. Available

la¡rd was the resource constrai-nt i-nposed on alternative activities. A

eecond type of constraint uras i¡teraediate enterpriee irr¡rut requirements

euch as stock calves, feeder cattle, weanlÍng hoge, and livestock feeds

constraining lÍvestock produetion. ThirùLy, eonstraints concerrring the

extent of output expatsion or contraction feasible in a futr¡re planning

frame were asaumed a¡ld iroposed. Fourthly, the extent of provincial

product demand r.¡-ith a¡¡ aeeÐed production flexibility was imposed. Finally,

i¡leome and emplo¡rment policy requirernents were included as constraints.

Figure A1 shows examples frtm each of the three modeL eomponents

tra¡lslated i¡to mathematieal te:ms.

Íbe objective fur¡etion stated that net incorne from l"fanitobars

agriculturar l¡rdustry (Y) is equal to the gtu of net lneom" 
"ijkp fo"

r22

eaeh tmlt of produet trJr* produced f¡ all 12 provineiaì. regions i a¡¡d

on the three farm etzes J, for all couøoditles p.

the conetral¡te numbered I-V and related to alte¡native activi-
tfes were epecifled as fo1lolrs¡



I. Maxi-uwn 1a¡¡d uEe could not exceed available la¡¡d. In other

rords, land, Lor available l¡ each produeing region (crop di.strict) 1

of eaeh eoil t¡rpe k r¡'ae requlred to be ae great or greater tha¡r tåe

totar lar:d actually used to produce the output levels trJno when used

at the rate of .ljLp per nnit of ortput.

II. Feed grain required øust be provided through produetion or

shipment from or to other regions. Írhat type of requirement is provi-

ded through F4uation fI. Metabolizable ener* 
"n 

(livestoek feed grain)

per unit of feed produet rtprr produeed times the level of feed produet

orjr* produced per r.:nit of activity Xijlç times the level ot Xrj*o minus

the 1evel of energy fo reguired to produee livestoek product np* times

livestock production levels plus feed grain shipped in

16 12
E¡ET

F14 P v=1 \rrP

mf¡¡us feed graia shipped out ¡ur¡st equal zero.

ffI. Conetral¡¡t type fff eet epeclfied mini-uum output levels for
medirn and large falm sizee ln each crop dietrict. No ni¡ri-mr:m produc-

tlon leve1s were establlehed for mall fa¡m efzee. Tl¡at ls e mini-ur¡m

level of productlon of product p 1¡ region f on nedir.m and J.arge fara

slzee. 
"rJO 

n"U to be produced through lntroduetion of activitles

IrJ*n produclng OrJr* r¡nlte per unit of actlvlty.

r23



fV. Îk¡ere ltae an upper ll¡lt placed on Manitoba productlon of

each agrleultu¡al product. That fe, provÍncial prroduction of eaeh

produet p was equaÌed

12r2
1:r Jll Jt otJ*n ttJ*o

eould not exeeed speclfied upper bor¡nd levels pn.

V. Constraint type V required that far"m ineome level-s be

reaehed. As stated frt Equation V, net i¡rcor¡e plus return to labor Yr.

uas required to reach a specified mi¡jmr¡n in each region i arid on each

fa:m size rjr through production aetivitt"" trjr* yielding yijkp per

unit of activity.

lhe mathematical equations not presented Í¡r Figure 6 are simi-

lar in nature. The entire eet of equatÍons and aceonpanying defini-

tions of te¡ms folJcn¡s:

Maximize the objective fr¡¡¡ctio¡

12t240
Y= E E E E

1=1 J=î k=l p=1

12 12 4r
tEE

1=1 v=î p=17

124

nrbJect to the followi.:ng eonstrainte:

Iand Âvaflabillty

12 12 16
r.. X-.. E E I t T1JKP 1JKP i=1 v=i p=14 vrP \nP

,40
IE

J=1 p=î

c- Av1p vrp

"tJ*o 
trJ*n 9!g- for all I and k

(1)

(2)



t1t
çLL

J:1 k=1 F11

16p

Livestoek Feed Sg¡pllg

D E I T.
p=14 P o=1 vrP

t
tp brJþ ttJ*o - 

¡1,,

T¡lter^nediate Livestoek Con¡noodity Supplies

,2, 12
t B..- I..- ¿ a..- X.-- + r A [ .â,. =

J=t l.lrpq aJrp J=1 aJrpq 1Jrp *rJ lrrp v=1 11Þ

0 for all t ar¡d q a¡d for p = 1J-41

Supplies of Feed Grain for Sale

712
E E b..,*x-.,-- E T.--=0foralI Ía¡rdforP-14, 15,

j-i k=1 aJKP aJ{P v=1 Lw

Minimum Oats in Livestoek Rations

16 12
EEEr.=

Fi4 P .rr=1 lvP

4o
E

F--17
tn ttJJo *

,40,
,1.¡ J, 'tz bi¡rtt - 

J,,T 
rrp trifn * '15 mi*',5

- rtj tt*., r2o for aLl i ar¡d v

l'fi¡i¡rurn Barlev i¡ Livegtoek Rations

,_40r,

,1, J, 't3 brSxt¡ rr¡i.t1 - ,l 
t* trJro + tr16 rrr.'16

- m,t6 [Trfl6 ]O for all f ar¡d v

Hay Supplleg

t
,1., 

orrr,to rt¡1,10 - bp t*Jlo = o for all I ar¡d for

9 = 1l-)2, )6, )7

O for all f

r25

(t)

(4)

16 (5)

(6)

(7)

(8)



Regional a¡rd P¡pvi¡cial Conrmodity Maxi¡m:ms and l"linÍ¡nums

2
E b, ,,- X. .,--) R. .- for all i ar¡d J and for p =

þ1 uKp lJKp-- rJp

t-g, 18-20, 2Ç28, 7), 74, tÇ4O

¿
t b. ,,-- X-. ,,-- { nj - for all 1 and J and for p =

þ1 aJKp aJKp - rJp

1-g, 18-20, 2Ç28, 
", 

t4, ],€F4O

12'

,.lr ¡1., *3', 
o'i*o t'i'*) to ror p = 1-9' 17' 20' 25' t\' tÇ4o

12 12,x E x o_..,_o trj*n(tn for p = 1-9, 17, 2or 25, 14, tÇ4o
i=1 j=1 k=1 lJK

Ineome Constrai¡rts

240
'Ek=1 p=1

Labor Constrai¡¡ts

240
E X 1- -.,- X-. ,,--> LH-, for all j. arid i (11)

t=t p=t IJicP 1JKP - rJ

uith tbe ea.rbscripte ldentlfied ae foll-ot¡s:

f ar¡d v = regions 1-12;

J = faru and enterpriee eizes 1-J;

k = Boil typee; I ÍE crop land; 2 le pasture land;

p = corrnodity produeed; p = 1-9 ane crops produced for sale
to fi¡ral provincial denand or for export; p = 10 is hay;
p = 11-1J are cereal-e produced for feed wlthi¡ a region;
p = 14-16 are cereale produeed for aale as feed f¡r other
regfone; and p = 1J-41 are llvestock conmodltiea;

YijLp trjno)Y'¡ for all i a¡¡d j

t26

(e)

(r o)

(l r )

(tz)

(r r)



and rith the variables ldentified ae follows:

Y = net revenue; that 1s, return to
(t ) operator a¡rd hired labor .at
(e) fnterest a¡d depreelation,
(J) operatlng coats;

"rrþ = i'"ïi::"i :ä.H""liïction

e = f¡¡terr¡edlate l.lvestock cormodlties 1-6;

F = cêrê8'1 feed t¡pes 1-2;

ttjr* = 
:l;"n:-ttity 

of cormodity p pr"oduced in region i on fa:rr

tvio = trarrsportation eost per r:nit of crþp cormod.ity p transport,ed
from region v to region 1;

T.,,io = quantity of crrcp corrrodity p trarisported frpn region v to
region i and aIIol.'ed onJ-y where region v is adjaeent to
region 1;

crrir, = trarrsportation eost per r:nit of livestock of eonmodity type'-r p produeed on fa:ms in region v transporteu to far"m i¡r
region 1;

A--.- = number of livestoek a¡limals of eorrnodity type p produced. onvfp fa¡ms in region v transported to farms in region i a¡rd
allowed onJ.y where region v ie adjacent to region i;

mâ¡agement after dedueti,:rg;
the mini-ur¡¡n ¡rage,

and

of øre u¡rit of cormodity p

127

LiL = la¡¡d with eoiJ, qualfty k available i¡ region i;

A.-- =lJKP

R.- =rJp

R: . =up

otJ*n =

the eormodÍty p per unit requlrement for land in region i
on fa:m eize J;

the nl¡lf¡ur:n level of production of cormodity p aÌIowed J:r
reglon 1 on fa¡ms with enterprise aize J;

tl¡e naxfiru¡o level of produetion of cormodity p aLlowed in
region 1 on fa:ms rrith enterprise size J;

per r:nlt yfeld of comodlty p l¡r region I on fa:ms of eize
J;



Pp

I
Pp

= Dlnj¡ruun prÐlrineial consr.urption plus e:çort f,en¡nd fs¡
CC'.'-odity p;

= maxirrum provilcial consumption pÌue e:çort dema¡d for
cormodity p;

Y- - = rni¡ri-nn-u f¡eome requirement for farms of eize J in region i;1J

YfJfp = 
:;t"ï;enue 

frcm comrodity p produced irr regJ.on i on faras

rrl-, = ninÍm.:rn labor bou¡s required on farms of size j Ín region 1;r.J

L., ** = Labor bou¡e required per urnit of cormodity p produeed on¡iJ'Lr farms of eize J in region i;
r" - metabolizable enerry provided per r:nit of counodity pP produced.;

f_ = metabolizable enerry required per t:rrit of cormod.ity pP produeed;

B., ir..,., = supply of l¡rte¡mediate livestock irputs of type q produeed-u'òr: per unit of conrnodity p produced on farms of size J in
region i;

"j .,*,-, - anount of i¡termediate Livestoek inputs of type q required
per r:nit of cor¡modity p produeed on soil quality k on
fa¡ms of size J in region i;

f; = rni¡i¡n:n requirement for feed of t¡rpe r per unit of cormod.ity
p produeed; and

hn = bay reguireroent per unit of counodity p produeed.

r28



CROP CO¡{PONEXVIS OF TT{E OBJECT¡Æ FUNCTION

Costs of production for crops were i¡dexed from 1pJ1 leveIs

determined by Frarningharo, et. a'ì. 1 Tt""" coets 1¡eluded labor, maehinery,

fertilizer, chernieals, eeed cleaning and treatment, i¡rvest¡nent i:: land and

buildilgs, taxes, and overbead.

I'lheat, oat, and barley prices were caÌculated using grain irrspections

data reported in Graln lrade of Ca¡ada for tbe yeaxs 'tg66-'tg77.2 The

historical data was ueed to give a representative produetion weÍghing to

the va¡ious cereal grades g¡I'own in Manitoba. On TabIeAl, the percentage

distribution by grade was caleulated by dÍviding the bushels inspected of

eaeh grade by the total bushele for all grades irspeeted. Iiie percentages

uere e)cparded to 100 percent and used to weigb the realized grade priees

to obtaj¡ a weighed average realized priee i¡¡eluding initial, ilterim, arrd

fi:ral pa¡ments.

Fa::rr gate prices were caleulated by subtractilg the handlirg and

elevation charges as ì^rel1 ae the freight charges to Thirnder Bay from the

rreighed prices as shor.m on Tables A2, At ar¡d 44.

(ye, fJ.a:c, md rapeseed prices were the yearly averages taken from

tbe Uj¡nlpeg cash grair¡ prlces, on a Thu¡der Bay basis. J Tt¡e numbers are

t29

lsee the follorring for fu¡ther detalls, C.F. Framingham,
L.B.B. BaJ<er, a¡td ll.J. Craddock, .S..:-91!.r PP. 27-59.

ZDoraron 
Bu¡eau of Statistice, Grain tnade of Ca¡ada, Catalogue

No. 22-201 (Ottawa: Queenra Pri¡ters, ffi

SCanaAia¡r Gralng Industry, Canad]an Gralns Statistieal Handbook,
1n8. (Wfnnlpeg: Canada Grafne Cor.rncfl, 

-1979.



Lheatb
î6j-
2CY
tûr
) utll.

1w47 1ú7ß 1968-@ 196g-lo 1no-71 lytt-T? 1gt2-7) 1nt-74 1n4-75 1n>?6 tyt6-77

oatei
urïp
I crc
E(. J Cllt
Ex. I Fccd
I Feed
2 Feed
) Feed

F#ft'
)al 6l
2tt2r
,w2ß
î Fecd
2 ?ed
I Fced

ì9.88 ?8.ì?
26.80 r4.05
9.29 f .oo
.72 .16

ú.@ .95.ó8

.12 .8)
)1.08 25.9'

.96 7.12
19.24 17. t¡r
18.18 qo.or
4.2' 6.',t>
.74 l.olt

94.77 98.24

.21 \,Vl
19.18 D.oz

.4o 1 .5t
q . 80 ),1)47.o7 17.5r

to. t.|6 t4.rrB
1. jtt 1,67

8\.?6 95.21

....... .....Percenl, of quanLfty pnodueed.

'Iable ,41

lJelghted Prlceg ( lyltl) fon lJheat, Oato, arrd Barley

48.59 4t.5'
1o.4 20.55
6.6\ I q.8tì
.21 .ql

65,7, 79.8t

.1' .45
21 .91 1O.71
1.o4 t.o611.16 9.8'

28.87 5).62
2.81 

'.\g.ro 1.7q

66.51 B4.gl

2.16 .82
1't.29 1(U-.69

.n 1.17
6.zt 4.gB

41.18 ,t.n
ro.tjr/ 15.,fi
l. '''q l.n

75.5' ttt,79

,t.69 7r.89 65.1t
22.12 tt. t0 16.6,
16.15 8.72 8.q6

.B? .? t .65

92.8t 94.94 90.BZ

.r) .89 .24
17.1, n.(ß ztt,?6
4.Bt 6.96 t.r{¡t

ll.or r().06 17.t9
,6.19 4'.t.r? 48.9i
4.74 t.t)z 4.ZB
l.o2 .q4 .qi

97.tt'l t¡t1.4..t 97 .95

.n .5? . )2
t l. tlì 12.6, 1p,77

.?tt .9ll .Z -1

,.\g 6.o1 7.,J1(ñ.2\ 6s.ttz 65.11
t 1.(iq ll.(x) .¡. J)
1.1t1 .(¡fì .rl.t

y6.62 Vl.b6 9e,,,¡i!

411¡e Re¡ltzed Prlce (baulo Thwrder Day) t'<rr xheat and barley by grade obtalned t'nrm¡ Carrnrilar¡ l{heat B<rard, fu¡nual Rerrort l{l?-1$/8(yt¡r¡¡tpcg¡ Ca¡¡arlIa¡¡ lJtreat Boanl, Illtl), p¡t, \'t-[lt,
bT?r" n., 6rad1116 lyrrtem fur yheaL uan lnt¡'odrrce(l ln lyl;,-1't'/.i.

191?-lnt ü¡ co¡¡fo¡m wlth Ll¡c rrcx ¿l'arllrr¿ r;yrLcnr.

58. 16 t1.æ
21.77 '16.10

J.9t 1\.5:¿
.\2 a.l r

84.t8 71.o\

. .t1 .olt
17.tt7 l9.oo

.g\ .22
r1.15 ?.ú
57.ot) ¡tg.8l
4.4o 6.oz
.Br 1.Éìlr

92.08 84.ot
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.7? t.(xl
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78.9t 91.9

.r9 .6
15.20 22:.7
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7,58 5.8
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5.,t2 5.t
1,21 -_t9

88.78 96.9
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4.o2 9,2
.ot o.o

).ol 1.lr
67.?2 Z(,.o
1,t .r7 9. tl
t.B? l.(l

t¡6.6 9'.5

l#-77 lJetghtco Realtzc{ ltrtghtcd
-t Percent Prlce' Prlcc

5).1' 62.65
19.5 r 2 i.O'
ro.o2 t 1.82
2.12 2.çÐ

8lt.80 too.oo

.qo .t4
21.\6 2),Ø
2.5\ 2.79
11.77 12.94
48.88 5).764.85 ,.t,
1.01 1.11

90.9) lOO.(x)

.8o .9r
t l .ot 't2.\6

.52 .:9
5.17 t.85

58.77 6.\?
1O.91 t2.J5
l.ll I r 1?

88.r5 roo.uo

:.71\ 2.05lr6t
,.w .71)219
2.91? ,A'17W
2.454 .061ls{)

,.170519

1.2O .0o523O
f.zo .2812cp.
1.20 .oll48o
i, 16 . r5otot
r. 15 .ó182qo
r.ro .0*6þ
r.oó .orrq78

1.1fu9t2

2,20 .020020
2. r8 .2116¿8
2.25 .o1rzl5
2.21 .1n\5'
t.g2 t.716¿2\
r.9f .2t 88,
t.8t _¿gSH

1.n25*

Tlrr: ¡'e¡'¡1¡'¡¡,r¿rr fl¡¡rrelr by gratle have beel¡ rendJusted prlor to

(contlr.rrcd )$



cltrc Fcallzed Prlcc (bastc Ît¡rlr¡der B¡y) by
Ylmlpeg, l{¡nltob¡.

dr cï tn 1%>1n\.

"a cr tn 1yl>1n\,
ft crr ln 1n>1n\.
3a ol ln 1n>1n\.
Sor¡rec¡ flonlnlon h.¡rcau of Statlatleet Graln lrade

Table A1 (Contlnued)

6rade fon oete ol¡talned f¡'om Mr. Norman Cobbt Èlanltoba Pool Elevatorst

of Canada, Catalogue No. ?2-201 (Otta¡ra: (Þecnro Prlr'tera, arurual).

t,



Crop Freight Rates to Ít¡r:¡der Baya
Distriet É per cwt. p per bu.

Table A2

Freieht Rate a¡¡d Handli:rg and ELevation
Cbarges Adjustment, w'ith Resulting

Elevator ÏJheat Prices by
Crop District

t
4

5

6

7

I

18

18

18

18

19

16

1'

15

15

14

Handling Ðd 
^ 

Farm Gate
Elevation Charges- Price"

I per bu. $ per bu.

10.8

10.8

10.8

10.8

11.4

9.6

9.0

9.0

9.0

8.4

9.O

9.6

9

10

11

12

132

17.21

17.21

17.21

17.21

17.21

'17.21

't7.21

17.21

17.21

17.21

17.21

17.?1

"Cror" Nest Pass rates expressed f¡ cents per 1OO pounds. These
are converted to cente per bushel as the linear progranrning model is
apeeified to ha¡d1e grai¡ f¡ bushels, not hr¡¡¡d¡edr¡eights.

bH-ali:rg ar¡d elevatlon cha¡ges as Laid down by Manitoba Pool
Elevatora, 1978.

"Íh" F"r- Gate Prlce 1e the prlee of wheat ($¡.fZ per bushe).)
prevlously calculated, lese frelght rates and handling and efevation eharges.

15

16

2.89

2.89

¿.ö9

2.39

2.8t

2.90

2.91

2.91

2.91

2.91

2.91

2.90



Crop Freight Rates to Ttiunder Baya
District I per cwt. P Per bu.

lable AJ.

Fbeieht Rate and Ha¡d1ing a¡rd Elevation
Charges .Àdjustrnent, witå Resultilg

Elevator Oat Prices by
Crop Distrj.ct

1

2

?

4

5

6

7

I
9

10

11

12

18

18

18

18

19

16

6.12

6.tz

6.12

6.tz

6.46

5.44

5.'10

5.10

5.10

4.76

5.10

5.44

Handling and
Elevation Chargesb

É per bu.

r33

1)

15

15

14

15

16

15.15

15.',t5

15.',15

15.15

15.15

15.1'

15.15

'15.15

'|.5.15

15.15

15.15

15.'|'5

tg"otr" Nest Pass rates expressed f¡r cents per 100 por:nds. These

àre converted to cents per bushel as the linea¡ programming model is
apecified to ha¡¡dl-e grairr i¡ busheLs, not hundredweights.

Fa::m Gate
Price c

$ per bu.

Elevators, 1978.

"lt" Ft"a Gate Prlce 1e tÌ¡e Prlce
previously caleulated, lese freight rates

o(

o<

.95

otr,

.94

.96

.96

.96

.96

.96

.96

.96

bfirldr.t ra and efevatlon charges ¡s laid dor¡n by I'fanltoba PooI

of oats (El.t6 per Þr:shel)
a¡¡d handlfng sr¡d efevation charges.



fable .â.1+,.

Freight Rate a¡d Handling and Blevation
Charges Adjustment, with Resulting

Elevator Barley Prices by
Crop District

Crop
District

Freight Rates to fhunder Baya
É per cwt.

1

2

t
4

5

6

7

I
9

10

11

12

18

18

18

18

19

16

15

15

't5

14

15

16

I per bu.

8.64

8.64

8.64

8.64

9.12

7.68

7.20

7.20

7.20

6.72

7.20

7.68

Handling and
Elevation Charges

I per bu.

L34

'17.o5

17.O5

17.O5

17.O5

17.O5

17.o5

17.05

17.05

'17.o5

17.O5

17.O5

17.O5

"C"o*r" Nest Pass rates expressed in cents per 100 pounds. !'hese
aJpe converted to eents per bushel as the li¡ear prograrrrning model is
epeclfied to handle grain 1n bushele, not hr.rnd¡edweights.

Fara Gate
.Hr1Ce

$ per bu.

Elevatore, 1978.

"Ih" F"t Gate Price 1g tÌ¡e price of barley ($1.97 per bushel)
prevloualy calculated, leee frelght rates and ha¡¡dLing and efevation charges.

bHrlatfurg and elevation charges as laid down by Manltoba PooI

1.72

1.72

1.72

1.72

1.71

1.71

1.71

1.7t

'1.7)

1.71

1.7t

1.7t



for tt¡e period Âugust, 1977 to Jqly, 1978. Ítre average cash grain priees

and elevation cha¡ges a¡e eholrn on Table A!.

Tl¡e fa¡sr gate priees for rye, fla:r, Ðd rapeseed were dete¡zi¡ed

by aubtracti¡¡g the freight charges, handling, Ðd elevation charges from

the lnitial average cash pri.ces, as shown on Tables Æ, A7 ar¡d 48.

Usj¡g the Manitoba Crop Insurarce Conrnission yield data, total

produetion figures were ealculated for every rnajor crop in eaeh crop

dlstrict. Ihese produetion figures r¡ere allswed to fluctuate, depending

r4>on the scenario between the limits ehown on Tables +yA17.

Sunflower, potato, arrd sugar beet yield data were for:¡-year

averages taken fron 197?1978. Only these yeaxs were utilized due to the

d¡amatic change i-n yield trends brought about by the i¡troduetion of new

hybrid varieties, espeeially. in sunflowers, around 1975. Prices were

taken on a three-year average as 19?8 prices were not yet availabLe.

r3s

SUNFLOTIER^S POTAT9ES SUG-AR BEgtS

Yield Price Yield Price Yield Priee

11065 .og, 12.42 f5.oo '140.6, 1.89
1,060 .10 12.45 æ.OO 1OQ.76 t.r7
1106'l .1o 1?.44 Jl.oo 148.65 ,.9o
I ,182 1'l .77 175.70

lr}gz Ibs,/acre 14.92 tons/acre 142'94 cwt/acre

price þ.o981/tu. $)z.oo/tnn $).4)/eut

Sr¡¡flowers-John Rogowskl, Manitoba Department of .å€ricuftu¡e.
Suga¡ Beets--Gerry Zednie, Manitoba Sugar Company.
Potatoes--Ga¡th stone, Manitoba Department of .âgricultu¡e.

1n5
1976
'lyl7
1n8

lytela
.Âverage

Sou¡ces:



Table I$,

Average Cash Grai¡ Priees a¡d
Elevation Charges, 1977-78

ny"o

Flaxd

Rapeseede

a- -.Ifilnipeg cash prlees from: Canadia¡¡ Grains Couneil, "Canadian
Grains Inud.stry, Stal:stieal Haldbook, 1978" (Wimipeg: Canada Grains
Cor:ncil, 1979)r pp. 1J7-139.

1977-1978
Âveraee Cesb

-: È.Hr]-ce

Pool Elevators, June, 1979.

cRye is represented by 1 C.l¡. whieh prior to 1977-78 was represented
by1and2C.W.

d__-FIa:c ie tt¡e average price of 1 a¡d 2 C.l{.

e_-Rapeseed f,s represented by l.Iurnber 1 Ca¡adia¡1.

bElevation a¡d handling charges received from Mr. N. Cobb, Manitoba

136

2.6240

5.7o9o

6.7'n9

Elevation and
Ha¡¡d1ir¡¡
Chargesõ

.1862

.2475

.2224



Crop
District

flable A6

Fbeight Rate a¡rd Hand)-ing a¡d Elevation
Charges Adjustment, wittr Resulting

Elevator Fla¡< Prices by
Crop District

Fbeieht Rates to Ti¡r:nder Baya
p per cwt.

t
4

5

6

18

18

18

18

19

16

I per bu.

7

I
9

10

10.08

10.08

10.08

10.08

1 0.64

8.96

8.40

8.40

8.40

?.84

8.40

8.96

Handling and
Efevation Charges

f per bu.

137

15

15

'15

14

15

16

11

12

24.75

24.75

24.75

24.75

24.75

24.75

24.75

24.75

24.75

2\.75

24.75

24.75

b

tC"or" Nest Pass rates eipressed l¡r cents per 100 por:nds. these
are eonverted to cente per bushel as the Ji¡ear progranrning modeJ. is
specified to ha¡dle grail 1¡ bushel.s, not hr-¡r¡dredweights.

Fa:m Gate
Price c

$ per bu.

Elevatore, 1978.

on" F"rr Gate Price 1g the prlce of fl.ax ($f.Zf per buahel)
previously caleulated, leee freight rates a¡¡d ha¡dli.:ng and elevation charges.

bH-dtttg a¡d el.evatlon charges es lafd dor+n by Manitoba Pool

5.16

5.J6

,.16

5.16

5.t6

5.17

5.18

5Õ8

,.t8
5.t8

5.18

5.17



Table .trf

Fbeieht Rate and Handling and Elevation
Charges Adjustrnent, rrith Resulting

Elevator Rapeseed Prices by
Crop District

Crop FreiFht Rates to Tl¡r¡nder Baya
District É per er¡t. I per bu.

1

2

?)

4

5

6

7

I
9

10

11

12

18

18

18

18

19

16

15

15

'15

14

15

16

10.08

1 0.08

10.08

1 0.08

1 0.64

8.96

8.40

8.40

8.40

7.84

8.40

8.#

Handling and
Elevation Chargesb

f per bu.

138

22.24

22.24

22.24

22.24

22.24

22.2\

22.24

22.24

22.24

22.?4

22.21+

22.24

tCaot" Nest Pass rates expressed i¡ cents per 100 pounds. Tt¡ese
are converted to cents per bushel as the li¡ea¡ programning model is
apecffled to ha¡rdLe graia in bushels, not hund¡edweights.

bH-Ulr* and elevation charges as lald dor¡n by Manitoba Pool.
Elevators, 1978.

"[h" F"r- Gate Prfce fa tt¡e prÍce of rapeseea (t6.?t per bushel)
prevlouely caleul.ated, lees frelght rates and handlilg and efevation charges.

Fa::nr Gate
Price e

$ per bu.

6.tg

6.tg

6.=g

6.lg

6.lE

6.40

6.4t

6.4r

6.4r

6.4t

6.4r

6.40



Table AB

Freight Rate and Handl.i¡e and Elevation
Cha¡ges Adjustment, urith Resrrlti¡g

Elevator Rye Prices by
Crop Distri.ct

Crop Frejght Rates to Thr¡nder Baya
District P per cwt. gl Per bu.

t
4

5

6

7

I

18

18

18

18

19

'1'6

Ha¡¡dling a¡¡d
Elevation chargesb

I per bu.

9.00

9.00

9.00

9.00

9.50

8.oo

7.>o

7.50

7.50

7.OO

7.50

8.oo

139

9

10

11

12

15

15

15

14

15

16

18.62

18.62

18.62

18.62

18.62

18.62

18.62

18.62

18.62

18.62

18.62

18.62

âC"or6 Nest Pass rates expressed i¡¡ cents per 100 porinds. These

are converted to centÆ per bushel as t¡¡e linear progranming model is
apeclfied to handle grain f¡ bushels, not hund¡edweiehts.

Fa:m Gate,
P̂rlce

$ per bu.

Elevators, 1978.

"Íh" F"r- Gate Prfce ls ttre Price
prevlously calculated, lesa freight rates

2.75

2.j,

2.15

2.7'

2.14

2.t6

2.16

2.16

2.16

2.17

2.fr
2.fr

bHrrralfrre and elevation charges as laid down by l'lanitoba Pool.

of rye ($2.62 per bushet)
a¡¡d bandlfrrg ar¡d elevation charges.
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C¡orp Dlrtrlct 1Í8 Produetldl

¿,¿ó',¡r,z

1t6Ð,ú7

2r)¡{4,948

1rú)'975

2,?17 tfi5

g3r, 186

2,7)),fiõ

4,076 r1gz

215,648

7211æ

2*.*8

429.1#

Îrblr Â11

Repe rmd

F¡¡r Slzc

1

2
t
'l
2t
I
2
t
1

2

1

2
,
1

2

t
1

2
,
t
2
,
1

2
I

I
2
t
I
2
,
t
2
t

2*t178
490,201

'l tvl1.'|79

rBji,SoB
*t,z't4
792,or2

1æt976
51.,I | 028

r, r63,094

96,t8¿
216,8r9
489,9J{9

282,627
652,216

1r2t9t21O

89,t91,
8 ,6e7
46r , Ê65

,06,162
6t\ t19z

'l t246t516

489,14li
9tt2,677

1tez6.1tA

22r\27
46,560

10),51 I

5,TT'
1o'970
40,991

24,7Ð
49,581

I 16.)24 
-

,\'rtz
?2,098

2#,gg\

t44

t81 )267
715,ro1

't16ú,768

277 t21 1

51t, tgzl
I,166r04ô

25r,2r1'
616, olz

1.744,6\1

r40f

10

¡.44, 81¿
8r7,er¡,t,274,#i

,2t,u1:
óoo,624

1,r:úro#

295,t'6)
gr2,vg

2t9t'./.1)

't6c,6l=
a?o E,-a

er7,J9i

tngt ,597
1 ,141 ,t17
2,'tê9r6t7

156,['tg
tiE,g)2
æs,zlg

r2R ?: --)/). : '-
't ,1c9 tE ;
2r't$1 ,L''

85ó, ooc
1r6tq,9j\
t,1g5,iii

)!, 21 :^
Qr c¡cu'r_'¿

181r1+-

10, 1 0¿
19,19?
?1,7t5

{), )s}
FÉ'7é6

aOJ,*6

60,03¿
126,172
\14 r#5

144
t25
7>4

\2r
nE

1y
290
692

459
951

I ,669

l2

È.t )

,2tE

' 
91C

' 
940

,tZ)
,Et4

' 
C91
tl^

,602

,24)
,2E9
,77t1

7t ,715
1,4rSr515
2t7t9,201

,r,641
69' 87c

15rì67

6,660
't6,4*
61,487

,7,1e'
7\,r7,1

17t{,485

51 
'¿t99108r t ¡¡?

,55,>u1



C¡op Dl¡tr1ct 1t78 Productlon
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18,]85,6a1

nt62rt8¡,2

4t6f'9,714

42\.95e

&1'7to

#,8e9,*1

'to9rz&rzØ

5,449Ê44

16¡,*6

826,4e6

Îrblr A1l
3r¡rlls¡.r¡¡

F¡rr Slzc

I
2
,
t
2
,
1

2
t

't

¿

t
1

2
)
1

¿
1

1

2
t
1

2
t
t
2
t
I
2
t
I
2
,
I
2
,

2)O5g.1W
trn1,294
8,678,01,

It, ?t 4,094
7 t826,175

I I, oó0,404

,fr,224
1 , 08Jr r88
2J16iW

40,795
91 ,7go

207,t77

146

J,086,784
5,956,941

1tto17,O1g

6rrz1 ,141
11r7)9t262
27rwt6ù5

'É,4,rfr1t625,Oe1
tt474 tt12

6t,l93
1n,6U
1tt,a65

10

a Áaz ri:/tv¿¿r )_c
6r9t 9,7éi

15,18€.,rzj

7 tt7\ 166,
1r,695,e?é
ti t6)r,7c7

qQC ret
¿r-, //t

'l ,Eg),9¿i
l¿ ,r.)=t rt5L

71,t92
16,a,€jz
>€z'ç=':

t1

12

?8,886
17O,g2O
4o7,'78

6,n1,629
1tr19g,r?z
25941,6)0

trr,t 11r711
25,149,tog
48,950,)88

566,?Zt
1 t177 ton
2,615$r?

t),149
a{,98r
gr,>49

85'9¡tB
1711897
\or,?*

118,r29
2#,tgc
6tt,Y7

9,557,44t
19,797 ,558
gEr9tz,4!5

19,6?,567
38,o23,962
Ttrt¿25,58)

850, o8e
1J65å55
t,92r'45ó

19,722
n,471

1¡0,02)

128,9zz
257,845
604,944

rzÊ a¡rt)úrvit

299 t1 1a

71),zez

tl aE^ 2=^t tr t)vt¿r'

2t,091 ,1r\
45,397,8r:-

22,)Li,La=
4\ ttê1 t7ga
85,663,,ri:

991 ,752
2r 059,81 4
4,57?,X5

?),00â
¿lt.716

t67,Sz

1:'0r410
)00,6 t 9
?05,76Ð



Crop Dlltrlct îff8 Productlon
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Crop Dlrtrlct 1fl8 Productlcr¡
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LTVESTOCK CC¡4PONNVTS OF fl{E OB.}ECÎNIE F'I.]NCTION

Livestock rations were based on the reconrnended ratione foìÐd in
1Prineiples a¡d Praetises of Commereial Farrning. ' ..â.}1 feed and pro-

duction costs were derived using the techniques described by Framingharn,

2et. aI.

Produetion constrai¡rts wer€ aLso set for the livestock sector at

80, 12O, and 140 percent of 1978 production leveIs. These eonstrai¡rts

are ehoun on lables ¿lE-elo.f

SELLING PRICES OF LTVESTOCX PRODUCTS

Finished Beef

Ihe eelling price of finished beef '-sed was fi5t.24 pe" c,ot. 4

The average prices for each grade, for both steers and heifers, were

wei-ghted by the nmber of steere or heifers i¡ each class to seeu¡e a

t49

1l'aeulty of .Agricu1ture, Pri¡relples and Practises of Conrnercial
Farrni¡g (Winn:.peg: Faculty of .Agrieulture, University of lvlanitoba,
1977 ) .

2
C.F. Rna¡ni¡gham, L.B.B. Baker, ar¡d lI.J. Craddock, op. cit.,

Pp. 59-88.
2

'Fo" " 
detailed deecriptlon of the nethods invoLved i¡ caleulat-

1¡g tàe livestock constraints, see C.F. Frarni¡ghan, L.B.B. Baker, and
U.J. Craddock, 9¡:$L, pp. tO-108.

q

thia prlee was eetablÍehed based on average prices reeeived from
the market reporter, Lfvestock Divlslon, Productlon a¡d Marketing Brancht
ågricuJ.ture Canada, St. Bonffaee Stock Ya¡ds, January, 1979.



C¡op Distrlct 1978 Productlon
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Crop Dlstrict

Îablc 419

B¿ef Stocker C¡lvea (?O0 Pøunds)

1978 Productlon
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Crop District

Tab1e.â20

Beef Peil Beef (1,OOO, 1r0þ, and ,lr1?O pour¡d8)
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Crop DfBtrict 1978 Produetlcr¡

T¡blè Â21
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Crop Dlstrict

lablc I22

Dairy Stockcr CaÌves (7OO Pounds)

1978 Productlon
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Crop Distrlct

Î¡blc lZJ

Dai.4t Fed Beef (1r0O0, 1r0!O, and 1,170 Por¡¡ds)

19?ô Productlon
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,,w,
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Crop Dirtrlct 1978 Produetlon

labte .â24

Fluid l.tf lk Productlon

6,918, t5r

,4rnr]62,
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Crop Distrlct

lablc Aã

l¡illk Productfon by Crcara Shlppcrc

1978 Productlon

\,96r,W

6,757,n7

E,5t2,9tE

6,03o,655

À ?E? Ê^a
'a-¿t tve-
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Crcp DlstrÍct 1978 Productj.on

Tab1c å'26

Ueanlfnga (5O Por¡nds)
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Crop Distrlct 1978 Productlon

bure 427

F1n1¡hed Hogs (200 Por¡¡¡ds)
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Crop Dt¡trlct 1978 Produetlon

g1tt821
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hblc 428
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Crop Dt8trlct

I
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19?8 Productlon
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,,180

40,050

94 
' 
l¡10

4,41 0

¡l,500

12'?80

,1 r2rî

80,820

582,0)C

20, I 60

20,no

4,8óo

9O0.0o0

Faru S1¿e

1

2
,
1

2
I

1

2

t
1

2
z

1

2
a

1

2
!

1

2
a

I
2
I

1

2
I

1

2
,
'l

2
t

I
2

80f

121

,o2
2,6Cl

1,292
,,?o\

27 'rr\
,,O21
1,551

64,9r'

1À1
tEa

,,or\
1 l+4
,<^

),096
,l¡ño

1 tl22
8.79t

't2'Jß

t6l

181
ur¿-

t,9c1

11922
\ r?j6

¿,1 ,rt?
À çul-l¿¿

11,12',
gi,Ltz

211

¿ qq2
I ¿¿-

216

4,6-l

61)
r Er..i'

1iJ?9

z l-?
t2,2-zc

r ::^
'i,6)=

R,t36
)1 è\1
69.aA

6î0,65:

961
, ¿¡1c

20,806

1 rc3?, ¿:ìÊ

21 ,t"|1

5.01 ö

1:-3ß

¿t t

¿ Ê81

) ?L'

= 6^z
-= r¿a -

È '-ç3
|t,217

11t 1l'

6-.1
t 1._

2i¿
La'

- ¡l.,

. -a'
<= z3-

a- A"

-- 2 _-
i t--'

1 t -lt -'- :-:lt-3--, --=
'' tL ¡ -

r iîa

:r:l1 1

r- - i

2t:
ós,'

99
2r¡9E

21 r¡96

2,586
6,466

55,60À

18,62'
46,#2

4oo, ¡r?

6¡¡5
1r61J

1),870

671
1,66)

14 t\27

155
)E9

),]l¡,1



Crop Distrlct 1978 PÞô¡ctloD
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weighted average price for each of eteere a¡¡d heifers. the two reeultilg

prices ¡¡ere then weighted by tàe nunbere of eaeh sex to deteraÍ¡e tbe

average price per cwL. Tt¡e resulte are as ehown beIow.

1. Steers

l{umber Average }Jeighted .å,verage
Class Slaughtered Price Per o¡t Priee Per cv'rt

Ât-Ae I 
'OOO+

Àt-Az I 
'OOO-

5*+
B-C

17,510

8rz't7

1,002

,o,it4
Finished Heifers

Class

a,-a, 850+ 8,658 52.\5

¡,1-A2 850- 5,809 5t.48 5o.6t

t-A¡ 1,O4 51.42

84 6,4c1 t+5.51

21,985

l,Ieighting factor for eteer" =ffi= .58

weightine factor for helfer" =ffi = .42

Âverage prlee for elaughtered anÍ¡rale = .58(55.14) + .42(5O.6r) = 51.24

4.605

163

58.O5

57.>6 55.14

5r.66
49.80

lfumber
gl¿rr-ghtered

Average
Price Per cr.lt

lleighted Average
Price Per cr¡t



Tl¡e same procedr:re was folLowed that was ueed for fi¡rished a¡rÍma1s.

prÍces were obtained frorn the eame Borrnce. Calcul.ations were as follouls:

1. Steers: feeders

I'h¡nber Average
Class Sold Price Per cr¡t

8oo+
?00-800
600-700

comon 600+

2. Heifers: feeders

1r,49t
,,687
5,998
o zRzi2¿:J-

,4,fi5

Class

7OO+ 4,942

6oo-?oo+ 1,517
5oñoo 5,057

Corrron !OO+ 6.qq4

19,850

tleiehting factor for eteer" =ffi = .6t5

lteighting factor for heife"" = ffi = .t65

164

lùumber
SoId

58.78
60.84 57.70
60.9t

52.21

Average price per clr! for feeders = .6)5(>7.70\ + J65(51.69) = 5r.r1 per cw!

Average
Price

Average
Price Per cwt

51.76

5r.95j4.47 51 .69

48. r6

Average
Price



.âgain the sar¡e proeedure aB üras used for feedere a¡d finlahed

animals is used for etoekers, wittr the lnfo¡nation coming from the sane

souree (Agrieulture Canada). lhe results are as folLows¡

1 . Steers: stoekers

Class

500-60o
4oo-5oo
foo-400
Çemme¡ )00-600

Îù:nber
SoId

2. Heifers: stockers

Number
Class Sold

7,422
8,8r5
5,978

12. 181

t\,t96

4oo-æo
f00-40o
Çenms¡ æ0-æO

Average
Price Peï crrt

165

Ueighting factor

lJeÍghttng factor

.âverage price =

54.4t
74.09 65.o9
77.'tz
59.19

6,418 6t.zo
1,209 64.86
2.4q4 57.9t

10,141

for steer" =ffi = ..77

forhelfe"s=ffi=.23

.77(65.09) + .27(59.85) = 6J.8! per crb

Weighted Average
Price Per cwL

.Average
Price Pe:: ewb

Weighted Average
Priee Per cwt

59.85



VeaL

The rreigbted average price of t56.70 per ew! for ]O0-por¡nd veal

ealves was derlved using the prices and nr:¡nbers eold jr¡ eaeh grade given

by ttre Market Reporter, Llvestock Diviej.on.

lù:nber Average
Grade Slaughtered Priee

Good
Buteher
Ç9nrn9¡

lfeighted average priee - 56.70 per ewb

Cc,r¡s

The sane procedure as used for caleulating veal prices was used for

cotrs, usi::g the eane souree of i¡formation. [he resulting average price

is as follows:

l.ñ:mber Average
CLasg SoId Price Per cr'¡t

2,279
4,t7o
4.04¡

10,692

166

Dt-Dz
,r-r5

Average prlce per cwt = $)9.27 per crrt

BuIle

A price of $47,27 pet cwt was used &s given by the Livestock

Dlvlef on, .Agrleulture Ca¡¡ada.

74.9o
55.57
47.67

19,n4
1 0. aol

,or2o5

40.66

,7.75



ÌIiIk .â¡d Crea¡

l"lilk prices uere obtai¡ed from the monthly Ma¡.¡itoba MiIk Pool

1
Beports. ' Production weigÌrts based on the porrnds of Grade A and Grade B

milk produeed were cafeulated a¡rd used to adjust the respeetive priees.

The Ca¡:adian Dairy Co¡nnission subsidy payments uere added to the weighted

prices as shorm on Table À]'Î.

A cream priee of $0.07 per pound was obtained fron 1"1r. Itfi:rienSlish'

of the lvlanitoba Millc Marketi¡g Board.

¿
Hogs

The average priee of $67.04 per cwL for finj.shed hogs indexed a-"

1OO. The value of a 2lpou¡d weanling was estina*,ed to be half of the

val-ue of one hr¡¡d¡edweight of ar: i¡rdex lOO na¡ket hog with .70 d¡essed

ueight. Ihe value for r¡ea¡fings i-n this anafysis was $50.26 per wea.r.11n6.

The averaEe priees for dressed sows a¡ld boa¡s were $48.11 per cvrb and e21.21

per cwt, respectivelY.

t67

tt-rrob" Milk Marketing Board, r'Mar:itoba Milk Pool' Results,
January-December, 19?8" (Ui:rnipeg: Ma¡litoba l"lilk l"iarketing Board, 197E).

2rr""" figures obtained from: Lgrieulture Canada, Ce¡ada
llvestoek a¡d t{eat lrade Re¡ort. Volumes qB and 50 (Ottaua: Agrieulture
Canacia, 1979 ) .



January
Febrlary
Þla¡ch
þr11
llay
Jur¡e
July
Auguet
Septembe¡r
0ctober
November
Deeember

Productlon Grade A
Weight Prlce

98.92
98.87
98.78
99.12
gB.82
98.BB
98,67
98.52
99,18
99.65
99.79
99.46

Welghted 1978 Milk Prleeea

Table AJ1

Âverage MlLk Prlce = 812,76 per cwt.

1 1.00
11.O4
11.12
10.99
11.06
11.r,
11.46
11.fi
11.58
'|.1.71
'11.77
1 1.54

Produetion
tleight

tP"l""" reeelved from Manltoba M1lk
rer.e baeed on lnformatlon recelved from Mr.
ewt of Grade B mllk, whlch was quoted at 54

1.OB
1.11
1.22

.BB
1.18
1.12
1.1J
1.48

.82

.)5

.2'l

.54

Grade B
Prlce

B.8l
B.BJ
9,14
9.1)
9.19
g.1B
9.17
9,JB
9.J7
9,i9
9,JB
g.tB

l,leiehted Group
Mllk Prlces

1O.gB
11.O2
11.10
10,y|
11.O4
11 .51
11.41
'11.5t
11.56
11.J5
11.79
11.59 ,

Subeldy
Payment

Pool Reporte - 1978 Monthly Reports. Subetdy pa¡rmente
Mlnenglleh, Manltoba M11k Marketlng Board, at $2.66 per
percent of the pooled milk productlon.

+
+
+
+
+
+
+
+
+
+
+
+

1.44
I .44
1 .44
1 .44
1.44
1 .44
1 .44
1.44
1 .44
1.44
I .44
I .44

Net
Prlce

12.42
12.46
12.54
12.41
12.48
12.95
12.9f
12.97
1r.o0
12,79
'l).2,
13.Ot

o\
@



1
Pou-Ltr¡r

Tl¡e method of calculating these priees ie deseribed in FÞamiaghar,

2ct. a1.- .å. ueigbted average price of 60.05 cents per dozen was used. -An

average liveweigþt priee of $1 .J2 pet anjmal was used for broilers. .ê-

value of $3.89 per animal was used for turkeys.

t'I,rr""" fi8u¡es obtai¡red frorn Lee Foster, Poultry Division,
Production ar¡d Marketi¡rg Brarrclt, -Agrieulti:re Canada.

tr.". Framingi:an' L.B.B. Ba.her, a¡d l'l.J- Craddoek, 9P:É,
rp. 78-80.

I69



ÂPPE¡üDTX B

This appendix eontains the actual production a¡d value figures

for all the cormodities e;ç¡mi¡sfl in this etudy r.¡-ithin the five princi-
ple study regione of Ma¡ritoba. fhese numbers represent the no:mative

optiraal- produetion solution direetly obtained from the linear progranr-

ming nodel. It is this produetion mix whieh r¿ilI achieve maximization

of net farm income. Ihe reader is advised to note the differences with

respect to the charrges between various eeenarios as forlows:

(i) me produetion a¡d value changes between Seenario I a¡¡d
scenario rr are the differences of scenario r eubtracted. from
Scenario II.

(i-i) tt¡e production and. vaLue char¡ges between Seenari.o II and
the other four scenarios are the differences of Scenario ff subtracted
from eaeh of the other fou¡ seenarios.

The foll-or^r-ing measurement uníts apply to Tabres 81 to B24:

(a) all production values a¡e in thousands of dollars.

(b) wheat, oats, barl-ey, flax, rapeseed., arrd rye production
figr:res are in thousa¡ds of bushels.

(e) eì.¡nfLower production figures are in thousands of polmd.s.

(d) potato produetion figr:res are in thousands of hr:¡d¡edweights.

(e) eugar beet p.roduction figures are in thousands of tons.

(f) a:.1 IÍvestock production figures are in thousands of aninaLs.

(g) ffuia niLk and cream production figures are in thousa¡¡ds of
pounds.

(¡) ege production figrrres are in thousands of dozens.

(1) broffers and tr:rkey production figr:res are in thousands of
enÍma1a.

-t70-
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