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ABSTRACT

The migration which for many years has been under

way from rural to urban communiËies, has necessitated

change in both the number and size of Ehose farms remaining

in operation. As farm uniEs increase in size chey become

more capable of supporting those farmers, and their
families, who operate them; even in years of low commodiEy

prices. Those. farmers in the smaller size categories how-

ever have become a concern of governments. Thus programs

such as the Farm Diversification Program (Provincial) and

the Small Farm Development Program (Federal) were seE up to

aid those smaller farm units, especially in Ehe lean years.

This thesis was Ëherefore initiated with Ehree

general objecËives which are Ëo investigate per farm income,

employment and capitalization levels, by region in Manitoba

under a) L97L connrodity and facEor prices, b) L974 commodity
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and factor prices, and c) to examine the feasibility and

effectiveness of farm income stabilizaEion programs, such

as Ëhe Ewo mentioned above.

The analytical technique chosen for Ehe study is
linear programning, with the model being specified by a)

region (14), b) farm size (3), c) soil rype (3), and d)

conrnodity (41). Transportation activities are specified
to move feed grains and intermedÍate livestock products
(such as weaned calves and stocker cattle) into regions

which have a defÍcit.
The general findings of the study are as follows:
1. In years of low grain prices (such as L}TL)

farms in each size class require supplementaËion of income

by some oEher means than jusË farming.

2. In years such as L974 with high graÍn prices,
both large (greater than 760 acres) and rnedium sized farms

(ZqO - 759 acres) provide adequate income and employment

levels without supplementation.

3. Stabilization programs such as the Farm

Diversification Program will have their greatest impact in
years with low grain prices (for example 1971).

An interesEÍng resulE given by the model is that it
is possible in a year such as L97L to raise income levels
orl Ehe medium sized farms from negative levels Eo zero by

an increase of beef production. There would appear to be

feed grain and pasture capacity wiEhin the province to a1-

low a large increase in the provincial beef herd. However,
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iË woul-d seem unreasorlable to e¡pecE that .increases in the

provincial beef herd could reach the levels suggested in
the results within a short (for example five years) tirne

span, due to consEraints on capital and management capa-

bilities.
Manitoba agriculture suffers from a |twheat

psychosistt in thaE in years such as L97L when graÍ-n prices

are low, .there is a sËrong move into livestock production.

Then when grain prices reach new highs as Ln L974, live-
stock producEion is forsaken for wheat (and oEher grain)

productiorl. The results given in this thesis indicate thaË

well managed mixed farming should be considered as a viable

alternative to the tradiEional single enterprise crop or

livestock farms.
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1.1 Problem StatemenË

A nrral to urban migration has been under way for
many years and it Ís evidenced in ManiËoba in part by a
decline in farm numbers as shown in Table 1. Thus farms

are becomÍ.ng fewer in number and, due to the resulting
amalgamation of farms, the average farm síze is increasing.
ALso illustrated in Table 1 is Ëhe percentage distri-
bution of census farms in Manitoba by farm sLze for the

years 1951-Lg7L. The farm sizes shown in Tables I are

those included ln the analysis.
As a result of this decrease in farm numbers there

are Ëwo distincË groups of rural to urban migrants. The

first group comprises Ehose far-mers and their famílies
who are leaving active farming and the second group com-

prises those people who are leaving from the agricultural
service sector. .

The reasons for the decreasing number of farms,

are almost enEirely due to Ëhe economic situation faced

by the farmers. Either farmers cannot earn what they re-
gard as a fair return in the rural area relative to what

they feel they could earn in an urban area; or the farm

1

CHAPTER 1

IMRODUCTION



Table 1

Number of Census Farms,in ManÍtoba
by Farm Size*: 1951-L97L

Year
Farm Size

Smal1 Medium Large Total

19 51-
19 56 

t'

L96L
1-966
L97I

2L,OO4
L7,3rg
13, 131
L0,872
9,792

(roo. oo)
(roo. oo)
(too. oo)
(roo. oo)
(roo. oo)

(6.51)
( g. g+)
(rt. ¡o)
(to. os)(zt.zo)

(sg. :g )
(ss.go)
(s8.32)
(so.ez¡
(s¡. zo)

(40. to)a
(gs. zo)
(go.gz)
(27 .35)
(zs. ro)

27 ,967
27,494
25,255
22,5O3
L8,7 g4

3,4L2
4,398
4,920
6,372
7 ,4L5

52, 393
49 ,zOL
43,305
39 ,7 47
34,98L

SOURCES:

* The classification of farm sizes is as follows: a) Small less than 240 acres,b) t"ledium - 240 to 760 acres, and c) Large - *or.-Lh"r, 760 acres.

Figgres in_ brackets denote the percentage distribuËion of farms by sizewithin each year. -

b th. distribution of the Ëotal number of farms (4S rZOt) by size in 1956 was
derived -by^using the slmple average of Ëhe percenúage ¿iêcributions for
1951 and 1961.

1951-L966. Statistics Canada. Census of Canada L966_. CaËalogue No. 96-608.
Vol.5-Parr1(oct ,AprilrõOA).T97I. Statistics Canada. Census of Canada L97L. Catalogue No. 96-708.
Vol. IV - parr 3 (Or r, May 19ig).
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is already in a loss situaËion and a move Ëo an urban

area guarantees better welfare'support.

The rural- non-farm population is migrating Eo the

urban areas due to one of the two reasons:

1. as Ehe farm numbers diminish Ëheir jobs be-

come less necessary because fewer service

centres are requíred to service the smaller

number of fanns, or

2. they feel that Ëhe jobs which they have at
presenË cannot supply them wiEh an adequate

income and standard of living, l relative Ëo

that which they could achieve in an urban

area.

L.2 Initiation of Ëhe Research

Given these changes in farm numbers and farm size,
interest was generated in the underlying causes. Thus in
L9TL Ëhe Manitoba DepartmenE of Agriculture contracted
wíth Dr. I^I. J. Craddock of the UnÍversiEy of Manitoba

(Department of Agricultural Economics) to carr,y out an

inter-regional study of the Provincets agricultural sector.
The objectives of this study \^7ere to determine income and

employnent levels for farmers, Eaking accounÈ of regional

lstandard of living includes, t¡pe of housieg,
health câre, education, vaiiety of entei:tainment and
social benefÍts in general.
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and farm síze differences with respect to levels and costs

ef production and to consider alcernative strategies for
improvement of farm income levels.

I^Iith L97L as the base year, results r¡7ere generated

to show what might be expected to Ëake place, wiEh respect
to the distribution of Provincial agriculEural producÊÍon

wiËhin a fíve year perÍ od.Z since Lg7L, prices of agrÍ-
cultural commodj.ties and input cosËs have greatly íncreased.

Theref,ore ít i-s critical to deEermine the effects on agrÍ-
cultural production by region which may be atËributed to
price effecEs relative to the 1971 trend.

As an example of Ëhe increased prices and cosEs;

the realized price of wheat (basis Thunder Bay) in 1971

hTas $1.56 per busheL and by L974 the price had risen to
ç4.54 per bushel. rn L}TL the average cost of nitrogen
fertilizer tTas $188.20 per Eon and by L974 this had risen
to $288.20 per ton.

I/,äth the changes in Ehe price of wheat and the

cost of ni.trogen fertilizer from L}TL to Lg74 there was a

corresponding change in the-per acre Net Income for
growing wheat. Table 2 shows this comparison for the

Alternative Futures for ManiEoba
Progranrning Analysis of AgriculEural Income, Employrnent,
Price, ProducËion and Farm Size Policy Alternatives. Re-

2C,F. Framingham, W.J. Craddock, and L.B.B. Baker.

search Bulletin
Economics, University öf-Manitbba, October ig76), indraft.

!üinnipgg: DepartmenË of Agricrrltural

, 
er¡e s!s

riculture: A Linear



Table 2

Comparison of Per Acre Net Income for Growing
l,llreaË on Sandy Soil in Manitoba I s Crop
Reporting DistricE No. 1, by Farm Size:

L97L and L974

Year

L97L

L97 4

Small

SOURCES:

0.76

62.6L

Farm Size

Medium

5

L97L - Net Income values Eaken from the
report by Framingham, ê8.. al. (op.
ciE. Appendix A Table 35). The
cost of productÍ.on figures erployed
to derive these net income figures
are illustrated in Appendix A
Table 4 of the report by Framingham,
et. al., op. cit.

L974 - Net Income values are given in Appendix
A Table 34 of, this Ëhesis. The cor-
responding cost of production figures
are given in Appendix A TabLe 3 of
this thesis.

Dollars per Acre

6.84

69.67

Large

8.68

7L.95



three farm sizes included in Ëhe analysis,3 for growing

wheat on sandy soil in Crop Reporting District No. L,4

These per acre net income figures are employed in solving
the linear programning model as they indicate Ëhe rel-ative
attractiveness of producÍng wheat versus other conrnodiEies.

[.r]hen a solution is reached (which maximizes toËal neE

revenue for the province), Ehe amount of each conrnodity

produced (in this example the cornrnodíty is wheat) is ex-

pressed in physical terms. The solution values per farm

for wheaE productíon correspondÍng Eo the neË Íncome

values in Table 2 are given in AppendÍx B Table 104 for
L97L as follows: small sÍzed farm --7LO bushels, medium

sized farm--Lr797 bushels and large sÍzed farm--61362

bushels. the values for L974 are given in Appendix C

Table 130 as follows: small sized farm--801 bushels,

medium sized farm- -2 1270 bushels and large sized farm--

6,362 bushels.

The Model- developed in the paper by Framingham,
\

et. aL. r- was employed to generate a solution trÍËled
ItPresent Trendstt based on 1971 prices and costs. The

3^'smarl ( < 239 acres), Medium (240-759 acres),
Large ( > 760 acres).

4A *"p of Manitoba showing the location of the
Crop Reportin-g Oistricts included-in the analysis is
presented in Figure 2.6 in chapter 2.

sFramíngham, Craddock and Baker, op. cit.
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criterion used Ín erçlaining this solution is thaË Ehe

results indicate whaË income and employment levels would

be e>çected on different sized farms on a regional basis;

assuming that prices and costs would remain at similar
levels to those e>rperienced in 1971. No one at Ëhat time

envisaged that prices and costs would increase at Ehe raEe

e>çerienced between L971 and Lg74. Therefore Ehis thesis
r,vas proposed as a means whereby new results (based on L974

prices and costs) could be produced to investigate their
effect on a) the volume and distributÍon of agrÍcultural
production in Manitoba, and b) farm income and emplo5rment

levels. Therefore aLthough migration is not investigaEed

in this Ehesis; the causes such as a) income levels, and

b) underempl-oyment on farms, are.

1.3 Policies and Programs

Both the Federal and Provincial governments have

proposed and in some cases implemented programs designed

to aid the rural agricultural sector. One of Ehe policies
which has received a great deal of attention in ManiËoba

is the rrStay Optiontt which is outlined

the SeventÍer6 r"., .-

_ tt"t attemp!. . . . to provide people in l,IinnÍpeg and
Rural and Northern Manitoba wiLh the opportunity to

6Brovince of Manitoba, Guidelines for the S"y=r!ig,
Vol. 1. (!,Iinnipeg: Queen t s Pr

in Guidelines for
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live and -work without disadvantage in the particular
region..gf the province in which they have their
roots. f t /

For this policy to be effective however, programs

have to be employed and the two wíth the highest partici-
pation in. Maní.toba at Ëhe present time are the Farm Di-

versification Program and the Small Farm Development

Program.

The Farm Div_ersification Program is designed to
encourage farmers to diversify their operations by either
incrudíng livestock or increasing their existing herds¿8

Those farmers receíving aid under this program have gross

output figures between $5r000 and $15,000 per year whích

corresponds to the medium farm size class considered in
thi s s-tudy.

L.4 Study Ob-jectives

The examples of price (wheaË), cost (nitrogen

f.ertLLízer), and income changes from L}TL to LgT4, ês

shown Ín the previous secËÍon do not by Ëhemselves reflect
what changes took place during the three year period with
respect to all prices and costs.

7rbid., p. L4.

8An irr"rease in Ëhe total volume of livestock in
the province is only one- ai-m of Ehis program. Along with
this & great deal of ernphasis is beine placed on inl'
creasin[ the efficiency'of the indiviãuäl farmerts
management practices.
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As mentÍoned prices rose during this period, but
the percentage changes differ wiEh each commodiEy. For

example the increase in the price of wheaE was 191 percent
while that for nitrogen fertili zer was 53 percent. The

selling price for stocker calves rose by 4 percent while
market hog prices rose by Loz percent.g Because of this
situation iE is difficul-t even to hypothesize whaE effect
changing prices and costs would have on farm income and

employnrent levels in Manitoba. This siEuation is further
compLicated due Eo the inËerrelaEionships between enter-
prises.

An example of this may be seen when grain crops

are considered with livestock productÍon. As the selling
prices of grain crops rose dramaËically from LITL to Lg74,

and as is illustrated in Table 48 at a greater rate than
the increase in the cost of Ehe factors of producËion; the
growing of these crops became more aËtractive to the pro-
ducer. As previously shown, the increase in the price of
livestock producËs rose but not by the same degree as did
crops. Therefore was livestock more or less competitive
than crops in Lg74? one might expect that livestock
producËion was adverseLy affected because feed grain prices

gPercentage 
chglgg figures, for conrnodity andfactor-prices becween L97L anã L974, are given ii raute

48 in ChapEer 5 of this thesis.
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rose by a larger percent than did the selling price of
livestock products.

Hence the expliciE objectíves of Ëhis study are

outlined as follows:

1. To analyse Ëhe impact of, price and cost

changes which occurred between L97L and Lg74

on a) the distrÍbution of agricultural pro-

- duction among Manitoba Regions, b) Ëhe level
of net farm income and returns to capital and

labor, and c) the competÍ_tiveness among agri-
cultural products.

2. To analyse the impact of potential future price
and farm size changes on a) through c) above.

3. To measure the capital requÍrements associated

with income maximization by farm size, given

the adjust¡nent constraints.

1.5 Thesis Outline

This firsË chapter has been an attempt to outline
the general problem, and the objectives of this Ehesis

which are to investigate some of the causes. The section
or1 the original initíation of the research, by Dr. hI.J.

Craddock, has been included to puE Ehis sEudy in per-

spective and to show the need for conËinuing the research.

chapter two contains a section on Ëhe relaEionship

between linear prograrnming and economic theory as it re-
lates to the technÍ-que. ThÍs should prove useful to those
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readers with a 1Ímited background concerning this technique.
The model is presented in mathematical form and the
equations are e><plained. The study regions are e>rplained

in Ehe text as well as with two maps,

The data is presenEed, along with the procedures

for their estimation in chapEer three.
The analysis conducËed and the results'generated

are presented and explained in chapter four
chapter five presents the concrusions for the

study

study 1imítations and suggestions for further re-
search are presented in chapter six.

Five appendices are added to this thesis to pre-
senË data tables (Appendix A), and the detail_ed resulË
Ëables (Appendices B, C, D and E).



CHAPTER 2

MODEL SPECIFICATION

2.L General Format

The model developed by Framingham, et al.rtO is
detaiLed Ín a separaËe section of this chapter. IË is a

static interregional linear prograrüning type model with

L 1234 ro$rs and 2 ,7 50 columns. Linear prograrnrning .was

chosen as the analytical technique for the research be-

cause of certain characteristics. First, it is a norma-

tive technique in Ëhat iË indicates in Ëhe solutions what

shor¡l-d happen, not what with certainty will happen.

Second, it r¡ras possible Ëo build into the model Èhe inter-
regional characteristic with Ehe inclusion in the rnodel of
transportaËion activi Eies .

The model is static in that it employs a base year

and produces estimates for only one time period in the

future. For the rpresent trendt solutions the physical

production levels for each activity are allowed to fluctu-
ate from 80 to 120 percent of Ëhe LITL values. These

values r¡7ere chosen as the lower and upper limits rei-

spectivelÏ, bel-ow and above which production was not

10Fr"*ingham, Craddock and Baker, op. cít.
L2
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allowed to exceed, based on the assumption that that is
the maximum adjustmenE feasible over a planning period of
F. 11rLVe years.

For the fconstrained optimum LgTLt solution the

upper limit restrainE levels for the medium sLzed farms

for calves, stockers and feeder catËle from the beef herd

hTere r"*o,r"d.l2 The 10wer and upper limits for the other

activities r¡7ere kept at 80 and 120 percent of Ehe L?TL

levels respectively. Also a lower limit was set at equal

to zero on the income row for the medium sized farms.

This is an approximation related to the Farm Diversi-
fication Programts objectives which are Eo help Ëhe

medium sized farms, with gross output of $5r000-$15,000

per annum, through a build-up of livestock production.
The model for this thesis is identical with that

developed by Framingham, et al.,tt with one excepËion.

This model at its present stage of development takes no

e>çlicit account of the level of operaËing capitalization

1ltfr" flucruation
vTas cotlsidered reasonable
mix of enterprises in each
solution of the model.

1?--The upp-er restraint level of l2O percenE of theL97L levels for'ihese livesrock rypes fiom iñe-dãiri-rrðïã
was maintained. rf Ehis had also- been removed then- excessmilk production would result.

13*
Framingham, Craddock and Baker, op. cit.

allowed for production levels
to ensure that a representaEive
region would occur in any
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for each farm size. OperatÍng capiËal requíremenËs r¡7ere

calculated when Ehe daËa was generated for each activity
prior to solving Ehe linear program. However tlre model

is not capable of indicating how much operaEing capital
is requÍred to produce the resulting output for either
Ehe rpresent trendt or the tconstrainedt solutions.

Therefore in thÍs thesis the model is modified to
provide this capability with Ehe introduction of a capital

L4ror¡7-' for each farm size in each crop district. This

resulËs in an increase in the number of rovrs in the model

to 1,318 from L,234. This capital row contains a coef-
ficienE for each activity in the model which has an

operating capiËal component. These coefficients will be

the cal-culated quantity of operaEing capital required Ëo

produce one unit of product; (".g.) a busher of grain or
one animal.

Thus each time the level of a-particular activity
in the solution increases by one unit, the capital ro$7

total is increased by the correspondÍng operating capital
coefficÍ.ent. Therefore the final solutions indicate the

income and employment levels for each farm size and Ehe

level of operating capital required to produce that income.

L4This operating
as equation (fS)- in the-
the mathemaËi.cal model.

capital consËraint is identified
section of this chapter concerning
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As described, the capital ro$7 is simply of an ac-
counting nature and it has no effecË upon Ëhe solutions
as no upper restraint level is specÍfied for it. By

specifying other restraint levels for this ror¡i it would

be possible to change Ëhe solutions but Ehis will noË be

considered in thÍs thesis.

2.2 LÍr""r ,rogrr*Írg15 .rrd E"ororr" Ar.1y"i"16
The purpose of this section is to indÍcate Ëhe

relationshíp between the economic analysis and linear
progranning as Ehey relate to this thesis. special refer-
ence is made, using ex€unples, Eo indicate the effecË which
changing- commodity prices and input cosEs have on solutÍons
of the linear programrning model.

15the,following references are reconrnended readingËo gain an understandiñg of linear prograrruning:- itiilliam "J.. Baumol, Ecqng$ic-Theõrv anÇ opÊr?liõns Anaïysis-(sr¿
99.; $1Blewood-el chaprerlË;""ål:3"(t;oïå1'*" i,E@18-andLg'.RobertDorfmanl-e.ür-a;-õ;;;iåo,,,
and Robert M. solow, Linear programriing and Ecãnomi¿
*nalysie (Uew York: auf I.
9.r-., _rr"""r progr.*i"g (sr¿ ed.; New yoík: McGraw-Hill
sook Co., L969). Earl O. Heady and trtlilfred Candler-Linear Programming Methods (nmês: The rowa siate uåi-versity Press, L969). eñãiho 5i*,- rnËroducËion Eo Línear

sçry* 
(t'Iew York: HolE, Rinehffinc.¡

16rh. following references
nomic analysis of this-chapter:- c.
gggngmic Theory (3r¿ ed.; homewood:
L972). Bo SödersËen, International
Harper and Row , L97O).-

r^7ere used for the eco-
E. Ferguson, Micro-
Richard D. Ilfr:fñifnc.

EconomÍ.cs (New York:
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General equilibrium theory may be employed to
e>çlain these relative effects of price changes if the as-
sumption is made that the production functions are homo-

geneous of degree or1e. Figure 2,L shows an EdgeworËh box

diagram illustrating the case of producing two goods

(oats and feeder cattle), employing Ëwo factors (labor
and land).

The contract curve, âs shown in the diagram is be-

1ow and to the right of the diagonal line 0o r. This indi-
cates that oats is the land inEensive good and feeder
cattle is Ëhe labor intensive gooç, which is Eo be ex-

pecÈed. Thi.s contracE curve joins al1 points where the
oats and feeder caEtle isoquants are tangent Ëo one

anoËher. The oats isoquants are indicated as ctct , czc2
and ctc, while the feeder cattle isoquanEs are T1T1, TzTz

and T3T3.

The concept of the EdgeworÈh box is a useful one

when consÍdering linear programming as the sides of the
box indicate how much of each resource is available to be

used f or the production of the cor¡peting commodities. By

changing Ehe amount of available resources, the lengËh of
the sÍdes of the box wÍll change. Thus when the model for
this thesis is considered there are really three boxes,

one inside of the other. One box representing available
resöurces for each farm size.



É- Land

Land
Figure 2.1

ca

T1
C2

T2C1

T3

0r Feeder
CaËË1e

¡'¡
o
.o
(ú
Fl

ï
þ
o
.o
d
Fl

Oats

EdgeworÈh Box: Two Comrnodlties
and Two FacÈors. H\¡



18

A production-possibiliËy curve can be derived

from Ehe Edgeworth box diagram which is usefuL for il-
lustrating the effect of comnrodiEy price changes. This

derived curve is shown in Figure 2.2. The production-

possibility curve in Figure 2,2 is ZZt with output of oats

on the verticaL axis and output of feeder cattle on the

horizontal

a slope of

librium position will be at A where PoPo is tangent to

ZZt. At poinE A the resulting output of oats is a and of

feeder cattle is b.

If however Ëhe price of oaËs rises relative to

the pri-ce of feeder cattle, the slope of the price line
will flatten ouË. as illustraËed by PrP, and the equi-

libriurn posiEion moves from A to B where PtPt is no\^l

tangenË to ZZt. At B the output of oats is now at and

the output of feeder caËtle has declined to bt. Because

the production-possibiliEy curve, âs illustrated in Figure

2.2 has a smooth shape very small relative changes in oats

andfor the feeder cattle prices will have an effect on

the solution values of these.tvio commodities.

I,lhen considering the same two commodities in pro-

duction (oats and feeder cattle) in a linear progranming

problem which is to maximize revenue; the production-

possibility curve is the outside edge of the Feasible

Region. Thís situation is il-lustraËed in Figure 2.3. In

this example the two con¡nodities have to be produced

axÍs. If the initial price line is PoPo, wiEh
Price of Feeder Cattle

Price of Oats ' the initial equi-
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subject Eo three linear restraints shown as âêr, bbr and

cct, which bound the feasible region. As can be seen
these restraints approximate the production-possibilicy
curve ZZt in FÍgure Z.Z.

These linear segmenËs of the producEion-possibitity
curve illustrate an interesting poinË in linear program-
ming with respect Ëo the effect of the relaËive price
changes. rn Figure 2.3 the initiar equilibrium positíon
is aË A where PíPi is tangent to the boundary of the
feasible region. As hras shown in economic theory, a very
small change in the reLative prices will upset the equi-
librium position. rn Figure 2.3 however the line pipí*
can move beËween bbt and cc,, pivoting at A wiËhouË up-
settÍng Ehe solution values of the conrnodities. Thís
area of movement is shown as e and is that amounË of
movemenË which can take place in Ëhe relative prices whÍch
is tested for by sensitívity analysis.

rn this example for a change in the solution to
take place the c.J. line pipi must flaËten out more than
the slope of the linear segment BA, to one such as p)p).
rf this new c.J. lÍne has a slope like pàpà Ëhen the

*_, ."This lÍne (P.,tP,t ) is
price 

_ 
line as in Figul"tT.Z ,tive C.J. values of-the Èwo

are Ehe net returns for the
in both commodity and factor
of P,rP.tII

not strictly a commodity
br¡t a line showing the rela-

commodities. The e.¡. values
cornmodities and Ëhus changes
prices will affect Ëhe sfope
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soluËion position will move to point B where line p,;p:;

(parallel to PàPà) touches Ehe boundary of the feasible
region.

In this case wíth only Ëhree linear segments for
the boundary of the feasible region, Ehe flexibirity of
the c.J. line is great. As more restraints are added how-

ever, then Ehe closer the boundary of the feasible region
approxÍmates Êhe smooth production-possÍbiliËy curve zzl
in Figure 2.2. This situation is illustrated in Figure

2.4 where oats and feeder cattle have to be produced

subjecC to seven resËraints.

If the Ínitial equilibrium position is aE A, with
a c.J. Line touching the boundary of the feasibre region
at that poinË; then this C.J. line can only pivot on A

within the segment shown as Q before the soluti,on position
moves Eo either B or c. Thus in this example the solution
position is much more sensitive to price changes Ehan for
the example depicted in Figure 2.3,

The examples and diagrams presented in this
section are simplifications so that they can be Íllustrated
in two dimensions. l^IiËh more than two connnodities, as

with this model which has 4L, iË is necessary to consider

n dimenslonal rather than Ewo dimensional space. The

concept of the effect of conrnodity and facEor price changes

is essentially the same.
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2,3 MaËhematical- Model

As stated in the firsË section of Ëhis chapter an

interregional linear progranrnÍng ty?e model was developed

by Framingham, et al .,t' which is employed in thís thesis,
with the addition of the capital rot^7.

rt provides for explicit consideration of employ-

menE and income on a farm size specific basis. ThÍs Ís
achieved through:

L- Labor constraints by farm type included in the
model. The specificaËion of lower bounds on labor re-
quirements by farm si.ze provides the capacity to require
thaË agricultural employment be aE or above a given level.

2. NeË irr"o*"l8 constraints by farm true in-
cluded in the model.

As a result, it is possible to collstrain agri_
culËural production in a context requiring Ëhat all costs
of production be covered on any one or arr farm typ"..19

rn addiËion to these two specific feaËures, the
model provides for specification of agrLculEural commodity

demand categories, corresponding production alternatives

24

l7Framínghanr, Craddock and Baker, op. cit.
lSR"trrrrrs to management plus profit.
l9such specification is equivalent to the require-

ment. that pure piofits plus reEurris to managernent bã rorr-negative.



and regÍonal production'constraints on a
cific basis. As well, land constraints
specific to soil Ëype and Ehe effect of
changes can be anaLyzed.

An algebraic statement of Ëhe agricultural pro-
duction analysis model. is as follows:
Maximize the objecËive-function

L4 3 3 40 L4
Y : t l, kil'på'i5tPxi5kP - i:tli:l j'

L4 L4 4L
- X X Ec A

i:l -l p:17 vaP vaP

subject to the following constrainEs:

25

farm size spe-

in the model are

cornrnodity price

Land Availability

340
.-1, -i' 

ai3t<pxiikpslit for all i and k
J:I P:I

Re ional and Provincial CommodiE

3
t

k:1

L4
t

v-1

bi¡i.pxi jkpà*t jo for all i and j and for p: 1-9, (3)
18-20,
26-28,
33, 34,
36-40.

L6

på¿ttiPrviP 
( 1)

3

¡l1bt¡upxi:r.ñRi:p 
ror all

MaxÍmums and Minimums

i and j and

(2)

for P: 1-9, (4)
18-20,
26-28,
33, 34,
36-40.
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L

i:1

L4
x

i:1

3
t

j=1

3

r.jrbtit pxiikp àPp

3

kåbtiþxi¡nps 
Pi

3
x

j:1

Income ConstrainËs

340
XE

k:l p:1

26

for p: -L-9, L7, 20, 25, (5)
34,36-40.

Labor Constraints

340
r.1r plr li¡itPxiikP àt"ti

Livestock Feed Supplies

Yi ¡t pxi jLp àYi j

for p: 1:-9, L7, 20, 25, (6)
34, 36-40.

for all i and j

3213
xDX

j:l k=l p:11

L6 L4* 
oiro%.Èrt"o

*pbi¡rcpxi3rcp - 
r!, oïrro*ij3p

for all i and j

3
x

j:1

L6 L4
- pjr+%',irtt* - o ror all

ti5spqxi3:p 
rir"'i33pqxij3p 

+

Q)

L4

'jrot* 
: o for all 1 and q and

(8)

lies

(e)

L4
E.Avio (10)

\FI

for p = L7-4L



Sgpplies of Feed Grain for Sale

32L4
¡ 
j, ulroi3tcpxi 3kp - ..årtt* - o

p : L4, 15, L6

Minimum OaËs in Livestock Rations

3
E

j:1
2

rjr*rzbr.Skrz* L jkLz

- rl5Trril5 > 0 for all

MinÍmum Barley in Livestock Rations

32. 40

:å r.lr*tsbiStr:xiik13 ìrt'2pxii3p 
+ t16ri.,rr6 (13)

- m16Tvil6 > 0 for all L and v

Hav Supplies

3

:lrotJ3,1oxii3,10 
- \*ti¡p = Q for all i and for (14)

p : L7-32, 36, 37.

for all i and for (11)
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plrzf 'ro*r.330 * *15Tiv15 Qz)
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vriEh the subscripts identified as follows:

i and v : regions L-L4

j : farm and enterprise sizes 1_3

k : soÍl types; L-Z are crop land; 3 is
pasture land

p : commodity produced; p : l-9 are crops
produced for sale to final provincÍal
demand or for e>çort; p : 10 is hay;
p : 1L-13 are cereals produced for feed
within a region; p : L4-L6 are cereals
produced for sale as feed in other
regions; and p : L7-4L are livestock
comrnodities

q : intermediate livesËock conrnodiEÍes l-6
r : cereal feed Èypes L-2

and with the variables identified as follows:
Y = neË revenue

tijtp : rlêt revenue from the production of one

uniË of commodity p in region i on farm

size j and soil quality k
X = Ëhe ouantity of cornrnodity p produced ini jkp

region i on farm size j and soÍl qualiEy
k

trip : transportation cost per unit of cïop

connnodity p transported from region v Eo

region Í
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quantity of crop corrrnodity p transported

from region v to region i
transportation cost per unit of livestock
of commodity type p produced on farms in
region v transported to farms in region i
number of livesEock animals of conrnodiEy

type p produced on fanns ín region v trans-
ported to farms in region i
land with soil quality k available in region
L

Ehe cornurodÍty p per unit requirement for
land in region i on farm size j and soil
quality k

the minimum level of production of commodity

p allowed in region i on farms with enter-
prise sLze j
the maximum level of prod-rrction of com-

modity p allowed in region i on farms

with enterprise size j
per uniE yield of conrnodity p in region i
on farms of size j and soil qualiEy k

minimum provincial consumption plus exporË

demand for conrnodity p

maximum provincial consumption plus expori

demand for commodity p

minÍmum income requirement for farms of
sÍze j in region i

AtiP =

l-

1K

"ijt p =

R. . :
tJP

R! . :
rJP

1^"ijkp

D!p -

DI
P

ttj :
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yijkp : Dêt revenue from commodÍty p produced in
' region i on farms of size j and soil

quality k

LH=, : minimum labor hours required on farms ofrJ
size j in region i

tt jt p : labor hours required per uniE of cornrnodÍty
- p produced on soil of qualit-y k on farms

of size j in region i

. 15 : meEabolizable energy provided per unit of
cornrnodity p produced

fp = metabolizable energy required per unit of
commodity p produced

"ijt pq = supply of inËermediate livestock inputs of
type q produced per unit of conrnodity p

produced on soil quality k on farms of
size j in region i

"ijt pq : amounE of intermediaËe livesEock inputs of
Eype q requÍred per unit of commodíty p

produced on soil quality k on farms of
size j in region i

ft : minimum requiremenË for feed of Ëype r perrp
unit of conrnodity p produced

nO : hay requí.rement per unit of conrnodity p

produced

trjUO : quanËity of operating capital required to
produce a unit of conrnodity p in region i
on farms of size j and soil qual,ity k.



2.4 Study Regions

ApplicaËion of the model- to analysis of policy im-
pacts on region sp.ecific objectives for ManiEoba regions
required prior specification of provÍncial regions. The

criteria employed in that specificatÍon \^7ere:

1. The concept of functional economic "r""r.20
2. compaËibility with established adminisEraËive

regions of the provincÍal governmentts DeparËment of
-2LAgriculËure. -*

Given the regional analysis research results developed by

Maki and Macl4illan and the recently specÍfied boundaries
for each of Ëhe five administrative regions of the Manitoba
DepartmenË of AgriculEure, the sËudy r"giorr. illusËrated
in Figure 2.5 uTere specified. Given the intraregional
variability in productÍon practices and soil productivity,
subregions corresponding to Manitoba crop districts (see

Figure 2.6)were identified in each region in order Eo

31

20Prior analysis of regional systems in ManiEoba
conducted by Maki and Macì4i11añ facilÍtated satisfactionof that criterion. see lrlilbur R. Maki and Jarnes A.

ü:trtËtåi:.
-qeparqnent_of Agficullgq1! Economics, Universlty ofManitoba, September, 1970).

21th" Manitoba Department of AgrÍculture is the
goverlTnent -department primarily responsible for agri-culture and rural gevelopmenc in thä province. Tñerefore,the ultimate usefulness -oe chg study ?esulcs is dependent'on the ability of departmenËal stafi to utilíze thäresults in thê conteict of Ëheir administrative regions.
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providê for identif,ication of smal1 area dÍff,er.ences in
costs of producËion and factor input requiremenËs. The

linear progra¡nming analysis was conducted on the basis of
the L4 subregions (crop districts) and the results ag-

gregated to provide regional results.
Since the results obtained from this analysis are

produced both for the fourteen (f+) crop reporting dis-
trícts and for the flve (5) administrative regions desig-

nated by the Manitoba Department of Agriculture, a method

r^74s, therefore, required by which the results for the crop

reporting districts could be aggregaEed to the five ad-

ministrative regions.

This method was based on unpublished provincial
staËistÍcs of farm numbers and output of farms in the crop

districts and administrative regions. The resulting re-
lationship between crop reporting districts and adminÍ-

sËraEive regions is shown in Table 3.

2.5 Land Constraints

Land constraints (referred to as Lit in model

equation t2] ) r^7ere specified for each of the L4 subregions

and for 3 land categories within each subregion. The L4

subregions (denoted by the subscript i in the algebraic
statement of the model) are those illustrated in Figure

2.6 The 3 land categorÍes (model subscripE k) are culti-
vated land in farms where k : I and 2 and all unimproved

land on farms and community pastures where k : 3. The



Table 3

Relationship of Crop Reporting DisËricts
and ManlËoba Department of Africulture

AdministraÈive Regioñsa

M. D.A. Administrative Regions Crop Reporting Districts

Interlake

Eastern

Central

South lrlest

North lrlest

(+) +

(6) +

(3) +

(1) +

(rr) +

(::z
(587.

14) +

of 9) +

of 9) +

(g% ot

(tz¡ + (6.4%

(93.6'/" of. 5)

(lo't" or 2) +

(30% of. 2) +

(zs"a ot to)

of 5)

(+a% ot 8) +
(sz"/" ot B) +

+ (75.4% of.

(24.6% of. :-4)

(ll"t ot ro) + (7)

e) + (rg)

uTh. relationship between
I^tas based on unpublished
farms.

AdminÍstrative Regions
provincial sËatistics

and Crop ReporËing DÍstricts
of farm numbers and output of

u)
Ln
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distinction beËween ty?e 1 and, 2 land was based on texture
assumed to reflecE east of cultivation and hence cost of
production differences based on horsepor^ier requiremenË.
The specific distincËion is that type z soils are Ëhose

identified as cLay soils while all oEhers are type I soils.
rn the analysis all cultivated crops may be groT¡7n on t)pe
1 and 2 soils with the exception of hay. All hay is ês-
sumed to be gror¡7n on t¡pe z soil. The basis for that as-
sumption is the generaL practÍ.ce of seeding hay crops on
t)pe 2 soils requiring improved drainage and aeration.

2.6 commodities and production AlternatÍ.ves rncluded in

ïË is possible to construct a model including arl
agricultural conrnodiËy productÍ.on. However, a number of
commodities are produced in very small quantities. As a
result the general applicabiliEy of the model is not
seriously affecËed by cheir exclusion. Therefore the
comrnodities included in the analysÍs consisted of thac
group of commodiËies accounting for 95%+ of each sub-
regionts total production in Lg7L.' The cornnodities in-
cluded for each region are specified in Table 4. The

historical information whÍch served as the basis for ËheÍr
selection Í-s ouËlined in Table 1 of Appendix A.

The t)rpes of enteqprise (production activities)
included as alËernative means of producing each of the
crop and livesËock conrnodities analyzed T¡lere specified on

the Analysis



Table 4

CommodiEies Included in the Analysisa

Crops

Irllreat

Oats

Barley

Flax

Rapeseed

Rye

Sunflowers

Sugar Beets

Potatoes

Livestock

Veal

Beef

Pork

Turkeys

Broilers

Eggs

Manufactured Milk
Fluid Milk

37

, aExcept for Srrnflowers and Sugar Beets each
commodiLy is produced in all subregioñs. Production of
these Ëwo crops is restricËed to tñe following subregions:

Sunflowers--1, 2r 3, 4, 5, 6r 7r 8, gr 10, 11, LZ,

Sugar BeeËs--3, 4, 5, I
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Ehe basis of Ëhe knowledge of study participants2z con-

cerning ManÍtobats agricultural production. The t¡pes of
enterprise (acËivities) specified for each connrodity pro-
duced ü7ere as follows:

2.6.L Crops. One type of enterprise hTas specified for
each of soil types 1 and 2 and each crop cornrnodÍty pro-
duced. Three idenËical actívities were provided for pro-
duction of wheaE, oats and barley. The first produced

wheat for export sale, the second produced wheaË for feed

and Ëhe Ëhird produced wheat for sale as feed.

Restriction of each crop commodityts producËion to
one enterprise Ðpe (activity) was made possible through

the idenEification of composite acre uniËs of producEion.

A composite acre of production consisted of two parts;
Ëhat parE which r^ias produced on sumrnerfallow and that part
produced on stubble. The proportion of each acre produced

on sunrnerfallow was based on information concerning crops

seeded on summerfallow provÍded by Ëhe Manítoba crop

Insurance CorporaEion.

2.6.2 Livestock;

One E¡ipe was that of veal produced in the form of a suck-

1Íng beef caLf raised to 300 pounds on pasture. The other

22th" study par:ticipants T¡7ere those-farmers who
T¡¡ere surveyed for the study by Framingham, et al. (op. cit.),

Veal enterprÍses T¡lere of two t¡pes.
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$7as thaË of producing a 300 pound veal calf through con-
fÍned rearing of a new born daÍry calf on milk supplemenË

and other ingredients required to provide an adequaËe

ration.
Beef enterprises consisted of tvro similar sets of

activitÍes based on each of a beef and dairy calf. The

activities contained in each seË were:

1. Produce and rear a new born calf from birth to
500, 700, 1,050 or 1,L70 pounds.

2- Rear a 500 pound catrf to r,000 or LrLro pounds.

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

pounds.

CombinaËion of activiËies under (1) above with
those under Q) or (3) provided base anÍ.mals for iËems
(2) and (3). The only restriction was that all animals
fed be produced within ManÍtoba. That is, neË imports of
feeding enterprise anÍmals (soo lb. calves and 700 lb.
stocker caËtle) T¡7ere assumed to be zeto.

Hog enterprises consisted of three tlpes:
1. A farrow to weanling enter-prise. o

2. A farrow Ëo finished hog enterprise.
3. A weanling to finished hog enterpri_se.

trIeanling-finished hog enterprises r^7ere restricted to wean-

lings available from Manitoba hog enterprises of tlpe (l).
ThaË is, net Manitoba weanling imports lvere assumed to be

zeto.
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Milk productÍon enterprises of t!üo tlpes r^7ere in-
cluded in the analysis. one provided for the production
of fluid milk, the oËher manufactured milk.

PoulËry enterprÍses for each of egg, broiler
chicken and turkey productÍon were provided.

The above described activities and activities Eo

transport feed grain and animal-s beËween regions compleEed

the livestock sector. Throughout the algebraic statement
of the rnodel the conrnodities and commodÍ.ty producing
enteqprises (acËivitÍes) are identified with the subscript
p. The specÍfic conunodity and/or enterprise acËivity
corresponding to each value of p are idenËified in Appendix
A TabLe 2.

2.7 Size of Enter?rise and Farm

Enterprise size variation is included in the ana-
lytical model. Three enterprise (production activity)
sizes are included for each of Ëhe enterprise activities
described in the preceeding section.

The nature of each of Ehe three sizes is indicated
in Table 5. The reader will note that small and medium

livestock enËerprises have Ëhe same size specification.
This was necessitated by the absence of data adequate to
differenËiaEe between costs for small and medium livestock
enterprises.



Tab1e 5

criËeria Emptr-oyed to DifferenËiaËe between sizeof Enterpri-ses Included in the Analysisa
_

Enterprise Type
Srnal1 Medium Large

CROPS

BEEFb

1. Cow/CaLf. (Farm Herd)
(Ranch Herd)

2. 500-700 pounds
üJintered for 200 days

3. â.. 700-1,050 pounds
No Grass

b" 820-L,L7O pounds
Pasture Period Only

4. 500-1,000 pounds
Labor Cost

HOG

1. Farrow to Finish
2. Farrow to trleanllng
3. !üeanllng to Flnlsh
DAIRY

1. Cows
Fluid and Manufactured

less than
24O acres

100 cow herd

$6.95

$4.97

$1.50

$7.e2

SOI^7S

sohTs
feeders

36 cot^?s

240-759 acres

100 cow herd

$6.95

$4.97

$1.50

$7 .62

SOI^7S

SOf^7S

feeders

36 cohTs

760 acres and
over

2OO cow herd

$2,7 6

$L.97

$1.50

$3.01

60 sohrs
60 sotnTs

1,000 feeders

48 cor^rs

(Continued)

30
30

s00

30
30

s00

5
H



Table 5--Continued

Enterprise T¡rpe SLze of EnEerprÍse
Smal1 Medium Large

POULTRY

1. Laying Hens
Costs calculated
according to system
used. ^2. Broilers"

3. Turkeys (see footnote c)

Uncaged

less than
10, 000

Uncaged

less than
10, 000

Caged

10,000 or
more birds

tttt. dollar fígures in thls table are the per animal labor costs attributable tothese livestock enterprÍses in L97L, These values- pgy be found in the report byFramingham, g!: g1:, (op, cit") in the following tablós:
lqq-700 pound stocker: Appendix A Table 49"6.
Zqq-l,0f9 pound fed steer:- Appendix A Table 49.4.q?q-l,lzq pound fed steer: Aþþendix A Table 49,5.
500-1,000 pound fed sËeer: Aþþendix A Table 49.7.

-- --bFot beef enterprise 1, Lhe designation of either Farm or Ranch Herd refers Ëo
.{ ,th|'different costs involved. -For beef ãnterprises 2, 3a, 3b and 4 Ëhe only diffeiencefç 

IþeFween the enterprÍ-se sizes 1s wlth respecË to the 1ábor costs per anlmalr"as shown. 
--

-' ,i; '. . 
elhe cost-gf production was calculated per bird for a flock of >10,000 broilers':r I í-gf.¿ large Ëurkey f locks. The adjusËment for smäll and medi-um f locks was aésumed to be

, 'I Ë*f,g ratlo of the labor costs for-large (>3,000) versus small (<3,000) laying hen flocks.
\, "'Thls ratio was 1. 5: 1.
\ "{ì----

s
t\)
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Given the above enterprise sizes three farm sizes

T¡rere defined according to combinations of the crop and

livesEock enterprise sizes. The farm sLze definitions are:

1. SmalL Farm--A farm with small crop acreage

(less trhan 240 acres) and small livestock
enterprises.

2. Mediurn Farm--A farm wiËh medium crop acreage

(Z+0 to 759 acres) and smal-l livestock enter-

prises.

3. Large Farm--A farm with large crop acreage

(l0O or more acres) and large livestock enter-

prises

I'Iithin the model sLze of enteqprise and farm are

identified by the subscript j. Values of J = L, 2 and 3

refer to small, medium and large crop enterprises i j :4,

5 and 6 refer to each of smatr 1, medium and large livestock
enterprise and values of j : 7, 8 and 9 Ídentify small,

medium and large farm sizes respectively.

2.8 CommodiEy ConsEraÍ.nts

The feasible range of variability Ín Ehe level
mix of commodity production is limiËed. For example,

is not feasible, in the time frame generally referred

in consideration of agricuLtural policy alternatÍ.ves,

consider agricultural productÍon consisËing solely of

cornmodiEy (i. e. , wheat) . To preclude Ehe possibility
such analytical results and produce results consistent

and

ir
to

Eo

one

of
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T^¡ith poËential industry adjusünencs, provincial and sub-

region farm size specific mi-nimum and rnaximum production

constraints where imposed. They are represenËed in the

model by equarions (3), (+), (S), and (6).

In the analyses conducËed cornmodity production

level-s on each farm sÍze \Árere not allowed to fall below

80 percent or rise above 120 percent of L97L levels.
Provincial production was simÍlarly constrained to noË

less than 80 percent and not more than 120 percent of L97L

levels. The 20 percent variation around L97L levels was

seLected to represent Ehe exËent of change assurned feasible
in a five-year time horízon given factors consËraining ad-

jusEment. in agriculture. The acEual constraint levels
employed are presented in the study by Framingham et.
-23ê.L..

2.9 Income and Employment Constraints

Industry income "and employment are represented in
the model by equations Q) and (8). Through the speci-

fication of the net income and/or hours of work associated

with each enterpríse (activiLy) measurement of income and

employmenË associated wÍËh each set of analytical results
became possible. The inclusion of Ëhese region and farm

size specifÍc Íncome and employnent equaEions hTas central
to the analyses. By specifying minimum and/or maximum

23Fr"rir,gham, Craddock and Baker, op. cit.
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region and farm size income and employrnenË levels analyses

of mi-nimum income levels, maximum income receivable, and/

or minimum and maximum employment levels a variety of
policy alternatives can be appraised. For example, the

feasibilíty of generating an average net income of $3,000

per small farm can be determined.

2.L0 Other Model Dimensions

Since the model is structured to allow selecËion

of minimum cost livestock rations a problem arose re-
gardÍng Lhe income conËribution of livesEock enterprises.
The neË income from each livestock enterprise became a

function of the cereal grains eomponenËs of the mai'n cost

raÊion irnptÍcit in the soluEíon.24 rn order to overcome

Ëhis problem and allow model selection of minimum cost

ratÍons an average cost per uniE of feed was determined.

This qTas possible since the price per megacalorie of
cereal grain was similar for each of wheat, oats and barley
and variation in the proporËion of each grain fed was

restricted to that quantity above the minimum requiremenE

for a particular grain. To Ehe extenË that this pro-

cedure resulËs in variance of estimated income per animal

unít fronr the true quantity, net farm income is noE

2fur,is results due
grains which is allowed to
T;hus livestock coeffÍcients
grain componenE.

Eo. the subsËitution beËween
select Ëhe minimum cost ration.
are constant except for the
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precisely measured. The difference in price per mega-

calorie for the 3 cereals fed is presenLed in Table 6 for
the prices employed in the analyses conducted.

Equations (9) Ëo (14) delineate further dimensions

of the.model. Equation (9) specifÍes that the grain con-

sumed by livestock equals grain produced and/or purchased

for livestock feed. Equation (10) specifies the require_
ment that livesto_ck animals (calves, weanlings and sËocker

cattle) ¡e fed equal corresponding levels with those live-
stock animals produced. EquaËion (fl) represents toEal
feed produced for sale and sold as such. Minimum leveLs
of one or more of wheat, oats and barley are requíred in
each livestock rations. Equations (12) and (L3) assure
that Ehese are met. Equation (14) insures equality of hay
produced and consumed. _

The model subscriprs identifying each of the righË
hand side constraÍnts andf or activities associated r/sith

equations (8) to (ff) are presenËed in Appendix A Table Z.

2.LL Operatång CapiËal

This row in the model for crops and livestock is
delineated by equation (15). operating capíËal is defined
as being Ëhe variable capital component associaËed with
the production of crop and livestock products. Thus, it
takes no account of the fixed capital requirement of these
production activi Eíes .



Value per
af

Table 6

Megacalorie of Cereal Grain
Specified Prices (C)

Price
L97L

per Pounda

L97 4

Megacalorles per Poundb cCereal Grain Value per
L97L

Megacalorie
L97 4

!'llreat

Oats

Barley

2.43

r.73

L.54

7 ,57

5.13

5.64

1.40 4" 50

L.44

L.25

1.36

s.261

;:ïll.:ï

a-,*-the prlce per pound is calculated by allocating Ëhe weighted pri-ces in Table 13
by the pounds per bushel.

hn" megacalorl-es . 
(Mcal ) p.r pound r,rTere taken from rrNutrienË Requirements of Beef

Cattlerr, Bulletin No. 4, (tüashingËon: National Research CounciI, 1-97A):

ofhe value per megacalorlé is calculaËed by dividing the price per pound by Ehe
megacalorles per pound. The bracketed figures (1.40 and 4.50) are averages of the three
grains.

Þ
,!



The following chapter

Ior use in application of the

laEed Ëhereto.
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presents Ehe data developed

rnodel and procedures re-



CHAPTER 3

THE DATA

As mentioned in the thesis outline in Chapter 1

the data presented in this chapter is only of a price or
cost nature. Physical constraÍ-nt data is available from

the study by FramÍngham, et. "L.25 rh" procedur€s êfl-

ployed in deriving the data inpuË are the same as ouElined

in the same source. lrltlere procedures change, these are

explicitly identified.

3.1 InvestmenË in Land and Buildings

Regression analysÍs was used to derive the Land

values for each crop district using data from the Manitoba

Agriculture Yearbookz6 for the years 19 6L-Lg74. Betr^7een

L97L and L974 357,900 acres of unimproved land \^7ere im-

proved. This hTas allocated between crop districts using

the percentage distribution of improved land in l-971. The

numbers of improved and unimproved acres by crop district
are shown in Table 7.

25_-Frami-ngham, Craddock and Baker, op. ci_E.,
chapter 3.

26Manitoba Departnent of
Agriculture Yearbook (tiinnipeg:

Aericulture. Manitoba
Qúeen's Priát€T9E) .

49



Table 7

Improved and Unimproved Land (tglt and L974)

Improved Land Unimproved Land Improved Land Unimproved Land

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4

1,091, gg2
1,139 ,326
2,059r930

4L4,2L8
L,223,724

2Og,25g
909,L37
934,609
922,479

r,2gg,r4g
1,019 ,2L7

626,gÙg
587, 101
480, 050

12,903,ggg

" ' "' " ';;; 

";;;' 

acres

379,244
209, 365
199,555
327 ,223
zLg,96I
4O4,49L
407 ,628
307,550
659,594
439,47L

1,130 ,942
257 ,669
954,429

6 ,204,27L

' ;',;;;,rïr''''''''''
1r 170 ,L4.3
2,rL6,490

425,9r4
L ,257,903

2L5,Og2
934,549
960 ,736
845,456

L,334r44O
L 1047 ,706

644,445
603,529
493,47L

13,161,899

"';;;,;;;" "

347,427
150, 815
Tg7 ,g5g
293,044
2r4,L27
37g,Og0
381,501
294,573
623,293
4O9,992

1 r 113, 305
24L,24L
94L,007

5rg46 r37LTOTAL

aData for
Census of Canada,
May 1973).

both improved and unimproved land 1n 197L are taken from the I}TLcaËalogue No. 96-708. - vo1. rv--Part 3 (octawa: eueenrs printer,

bB.tt..n L97L and Lg74 357,900 acres of unimproved land $rere improved. This isallocated between crop districts using the percenËagâ dlstributlon of improved land in
L97T.

(.'to
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The adjusËed acres for improved and unimproved

land, shown in Table 7 were used arong with the Land

values derived from the regression analysis to calculate
land values for improved and unimproved land. These

values are shovrn in Table 8, and were used Ëo derive Ehe

investment in Land and Buildings at six percent. The re-
su1-ting figures by crop dÍstrict are shown in Table g.

3.2 Taxes

The total operating rax figure of $1g,216,000 for
the provínce for 1974 was obËained from M. DacLw.Z7 This
!üas allocated to each crop district using the percentage

distribution of operating taxes in Lg7L, The comparative
figures f,or L97L and L974 are shown in Table 10.

The resulting operating taxes for 1974 were aL-

located to both improved and unimproved land using Ëhe

appropriate figures from Table 7. These Eaxes for improved

and unimproved land are shown in Table 11.

3.3 Lqbor and Machinery

. The computer programrning approach used in L}TL Eo

simulate labor and machinery costs hTas noË employed in
this thesis to generate the basic data inpuËs for Ehe

calculation of the costs of production. This was due to
a lack of tÍme and resources which would have been

Tst"tistician, planning Secretariat, Manitoba
Department of Agricultúre, l,Iinnlpeg.



Crop L974 Vah¡e
District of Landa

Table 8

Land Values (Lgl4)

I
2

3

4

5

6

7

I
9

10

L1

L2

13

L4

- 
100 .L7L43

LL7 .L4296

160. 37L43

L48.02957

140. L4296

7 4.5L429

90.49571

LLz.09571

L02.37L43

90.7 4296

97 .77L43

67,42957

106,2957L

7L.2957L

L974 Value of
Í*prorrãã-i""ãb

dollars per acre
l_15.63

L39.24

L67.gL

196.00

160.34

111. 65

gg .66

L3g.2g

123.03

l_15.19

120.33

LL6.7L

131.29

L26.69

52

L974 Value
Unímproved

'''''';;:;;''''''

46.08

55.94

62.00

53.45

37.22

33.22

46.L0

41.01

39.40

40. l1

3g.90

43.76

42.23

of .b
LANCI

athe figures for the Lg74 Value of Land by cropdistrict were 9erived by regrgssion analysis emprôyÍng
data from the Manitoba AgriõulËure yearbôok for'thä years
196L- L97 4,

hrr. land values for improved and unimproved randin 1974 result from ar.r adjustment process which uses both
Ehe L974 land values (froñ the regïession analysis) and
the acres of Lgnd (given in Tabl-e-7). This adjusÊmenË pro-
cess is given in the report by Framingham, et.-al. (op.'cit.,
chapEer 3. )



Crop DisËrict

Investnent in Land
aË Six Percent

Table 9

2

3

4

.5

6

7

8

9

Improved Land

and Buildines
Qe7Ða

""o;.;;

&.29

10.07

11.16

9.62

6,70

5.gg

9.30

7 .39

6.gL

7.22

7.00

7. gg

7 .60

53

dollars per acre

t0

11

L2

13

L4

UnÍmproved Land

';'"r; " "
2,76

3. 36

3.72

3.2L

2.23

L "99

2 "77

2.46

2.30

2 .4L

2.33

2.63

2.53

atfre values for
table are the result of
given in Table 8.

Ímproved and uni-mproved in Ehis
taking six percent of the values



Crop
District

Tabte l0

Operating Taxes in L97l and Lg74a

1

2

3

4

5

6

7

8

9

10

11

L2

r3

L4

TOTAL

L97L
Thousand
Dollars

L ,449

1, 904

4,343

629

3, 39g

294

L,573

L,343

L,133

2 ,OL4

1,196

629

776

399

20, g g0

Percent
Distribution

of L97L

6.90

8.60

20.70

3.00

L6.20

L"40

7 ,50

6.40

5.40

9.60

5.70

3.00

3.70

1.90

100.00

54

L97 4
Thousand
Dollars

L,257

L,567

3,77L

546

2,95L

255

1, 366

L,L66

984

L,749

1,039

546

674

346

L8,2L6

attre oper_ating taxes for L97L by crop district
lerg sup-p-lied þy Y. Daciw (statistician, planning secre-
,a,11i"1,, ManiËoba Department of Agricultúre, trrrinnípegt: -
wnen trhe information was required for thÍs'thesis'MI Daciw
râ7as olly able Ëo supply the'toËa1 figure for L914. 

-Thi;
lvas allocared berweèä êrop disEricrs"usin! itã tgit per_centage distribuEion. ! -



Crop District

Table i.l
Taxes per Acre for Improved and

Unimproved Land (Lg7 Ða

1

2

3

4

5

6

7

I
9

10

11

L2

13

L4

Improved .Land

............., Dollars
L.04304

I .21955

L.74039

L,LL77 8

2.L7692

.99015

L .297 5g

L.07L7g

L,04646

L.L340g

.97 642

.53764

.99546

,42867

55

Unimproved Land

,347 6g

.40619

.59012

.37259

.72563

.2967L

.42gLg

.35726

.34992

.37903

,292L4

.L7g2L

,32.949
' 

.L42gg

A*r-The va_199s given in this Eable are the resurt of
?llo"3!i"e :þ" Le74 Eaxes by crop disiriãË-reï"";-;; rabletu) t using an:..:l""g,".figures given in Tablã 7. The pro_cedure employed for this ãllocaËion is outlined Ín Èrr"report by FramÍngham, eË. al. (op. cit., 

"ñãfiãr-ã1.'
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required to update the data sources for the machine

systems involved. .

rnstead these values Tiüere indexed up from L}TL by

the following percenEages: labor, 4g.12 percent and

machinery, L8.2g p"r""rrc.28 The wage rate for 19 74 was

ç2.22 per hour and T¡ias included in the cost of production
simulation model along with the updated labor and ma-

chínery costs.

3.4 Fertilizer Use

The procedure used Eo calculate fertilízer cost
in 197L was an adjusEment of the L97L sales by data sup-

plied by the Manitoba crop rnsurance corporation. rE was

not possible to make the same adjustment for Lg74 so the
same sales figures (after the L97L adjustrnent) were used

for this sËudy,

The Lg74 prices for each of, the main types of com-

pound fertilizer \^rere taken from the Farm DaËa Handbook.zg

Agriculture Yearbook,

28
These index

Manitoba DepartmenË of Agriculture, Farm Data
Handbook (i,iinnipee: 'llconomics Braãch M;;i råh;-d;Ëffi, - -----of Agriculture, L972). Fertilizer prices updated to Lg74on page II-8.

29

lriinnipeg: 
. Economics Brañch, Manitób@ent

values T¡iere Ëaken from Ëhe Manitoba
op, 

.cit., p. 103. 

-



Kzo

N

Therefore, KZO

Therefore, N

'zo s 1'

200 pounds of 0-0-62

12 4 pounds of gO
: $0.0573 per pound

200 pounds of 34-0-0

68 pounds of N

: $0.1441 per pound

200 pounds of 23-23-O

46 pounds N + 46 pounds
Pzos

46 pounds of N x $0.L44L

46" pounds of P205

: $0.1080 per poundTherefore, PZ0S

2,

57

$7.10

$7.10

$9.90

$9. g0

Therefore, PZOS

3.

200 pounds of. 27-27-O

54 pounds N +
54 pounds PZ0S

54 pounds N x g0,L44L

54 pounds of PZ}S

: $0.1078 per pound

200 pounds of 11-55-0

22 pounds N +
110 pounds PZ}S

22 pounds N x g0 .L44L

110 pounds of P205

: $0.L02L per pound

$11.60

$11.60

$6.63

ç4.97

Therefore, PZ0S

$13.60

$13.60

ç7.79

$5. g2

$14.40

$14.40

$3.17

$11.23



22 pounds N x g0 .L44L

96 pounds of p205

Therefore, PZ0S : $0,L045 per pound

4. 200 pounds of fl-48-0
22 pounds N +
96 þounds PZ}S

5.

The price per pound for phosphorous in the five
differenE compound fertilizers is averaged to give an

average price of $0.105L.

The prices used are:

Nitrogen g0,L44L per pound

Phosphorous $O.1O5l per pound

Potassium 90.0573 per pound

3.5 ChemÍcals

The prices of these herbicides in 19 74 were aver-
ages from various companies selling these products. The

procedure used Ëo arrive at the average per acre cost is
shown in Table L2, The resulting average per acre cost
uTas $0.49 per seeded acre for each crop in each crop

di stri ct.

Therefore, PZ}S

200 pounds of 1l-54-0
22 pounds N +

108 pounds P20,

22 pounds N x g0 ,L44L

108 pounds of P205

: $0.1031 per pound

58

$r3.20

$13.20

$3.17

$10.03

$14.30

$14.30

$3.17

$l_1.13



Table 12

calculaÈlon of Average per Acre Herblcrde cost (rgr4)a

FormulaÈlon (thousand)
Q'

Cost Per
Ounce

of Acld
(t+)

Ounce Acld Acreage
Per TreaËed Treatéd

Ounce Actd oer
Seeded Acrä

(3)_(1)x(2).
7 ,242,995u

Cost Per CosË per
TreaÊed Acre Seeded Acre

(s) = (1) x (a) (6) : (2) x (5)-
7 ,242,995o

Acre
(1)

2, 4-D Ester

2, 4-D Esrer (t.v.)
2, 4-D Amlne

MCPA Ester

MCPA Amfne

MCPA Sodlu¡n Salt

TÛTAL

6.88

7.42

8. 56

6.77

8.70

8. s6

433

99

L,320

35

L,go7

18r

.4L

.10

1.56

.03

2.29

.2L

4.60

9.2L

12.60

8.49

13: s2

L2.L6

11.03

63.36

93.49

72.67

9r.53

10s. 79

94.42

3.79

1.29

L3.24

"44
27.8s

2.36

48.96

avalues tfr.þ^:""-1pt"::9.1 ln thfs table ln physlcal 
- 
terms are based on l97l data gtven in the reporÈ by

If:'å:gî::l_1È:^11. lop- "1.t:, "h"BI-.f,11: Yily:s-exiréiseà tn tinancral rerms aià base¿ oñ rgz¿ àarâ-supprled bythe follgrdlng companfes: Chipman Cheu¡fcals Ltmlted, ÜnlÈed Graln Growers and ploneer Graln.
btr, tg71 there were 7 ,242rg85 seeded acres of wheaE, oats, barley, rye, flax and rapeseed ln Manl¡oba.

l-n
\.o



3.6 Seed Cleaning and TreatmenË

A cost of $0.15 per bushel was supplied by Manitoba

Pool Elevator".to This translates to the folrowing per

acre costs for the si-x grains included in Ehe simulation
model:

lrltreat

Oats

Barley

Rye

Flax

Rapeseed

3.7 Overhead CosËs

The overhead e>rpenditures

upward by the percenËage increase

Servicestr index as Eaken from the

Yearbook, 1974?l The percencage

$0.23

$0. 35

ç0,24

$0.19

$0.09

$0.02

Per acre

Per acre

Per acre

Per acre

Per acre

Per acre

60

from L97L to 1974 was 74.96 percent. This had to be ad-

justed as Ehe index contains Ehe increase in ferEilizer
costs which was 32.64 percent. Therefore Ëhe L974 over-

head costs T^7ere the resulË of increasing Ëhe cosËs in 1971

by'74.96 - 32.64 : 42.32 percent.

3OFror communicati-ons with Mr. N1[. !,Iatts, Seeds
Department, ManiEoba Pool Elevators, Ìaiinnipeg, Manitoba.

3lM.rritoba Department of Agriculture, op. cit.,p.103.

for L97L hTere adjusted

in the ttlaterials and

Manitoba AgrÍculture

i.ncrease in this index



The resulËing estimaËes

cost by farm size r^7ere:

Small farms 0-239

Medium farms 240-760

Large farms over 760

3.8 Cost of Seed

The costs for certÍfÍed seed T¡7ere obtained from
price lisËs supplied by Manitoba pool Elevators. The cosEs

for 1971 and L974 are shown as follows:

L97L L974
..... dollars per bushel .....

üllreat 2.42 7 .ZO

Oats 1.61 3,7g

Barley 2.26 4.44
Rye 3.00 6.50

Flax 4,go L7 .64

Rapeseed .8.07 13.50

The data and resulting crop cosËs of producEion

are shown in Appendix A, Tables 3-30.

The cosËs of production for sunflowers, sugar beets

and potatoes r^7ere calculated by hand and are shown in
Appendix A, Tables 31-33.

3.9 selling Prices- for Grains and special crops and
Ad.iustmenËs for Handling and rragsportatign costs

3 . 9 . 1 I'lheat, Oats and Barley. For the crop year

L972-73 the grades for wheat were changed as ouËlined

below:

of provincial overhead

acres $3.56 per acre

acres $3.70 per acre

acres $3.84 per acre

6L



No. 1 Manitoba

No. 2 Manitoba

Top 15 percent
Northern

85 percent of
Northern

62

PrÍor Eo L972-73 Lg72-73 Onwards

Northern

Northern

of No. 3 Manitoba

Top 20 percent of No. 4 MarriEoba
Northern

80 percenË of No. 4 ManÍtoba
Northern

No. 5 illreat

No. 3 ManiEoba

l
l
l

No. 6 I^llreat -l
l-- 3 Canada UËility

Feed t,lheat J
Two other grades r¡7ere int:ioduced as I Canada

Utility and 2 Canada Utility and r^/ere specifically de-

signed for new varieties such as Pitic and Glenlea. These

grades are therefore not considered in this analysis.
Because of this grading change, the percentage

distribution of wheat was calculaEed from Lg66-67 through

Lg73-74 uti.LLzí:ng the new grades. The 'resulËing figures
are shown in Table 13.

A simple average of Ehese percenEage figures for
each grain are as follows:

hltreaE 86. 38 percent

Oats 91.31 percent

Barley 89.00 percent

1 CI^I Red Spring

2 Cl'I Red Spring

3 Clri Red SprÍng



Table 13

l,IelghEed prlceo (L974, for lùhea!, OaÈs and Barley

---- 
----

L966-67 L967 -68 1968-69
e................Percent

1969-70 L970-7L L97L-72 L972-73 L973-74of quanElÈy produced..................
L966-74 lJetghËed Realfzeda tlelehÈed

T PercenË Prlce pÍfce
(073-74) (t73-74'

!,Iheatb
1 C$¡
2 Ct^¡
3 Cr^J

3 Uttl,

Oats
2CW
3 Ctl
Bx, 3 CH
Ex. 1 Feed
1 Feed
2 Feéd
3 Feed

Barlev
2 Cr"¡ 69
3 Ctd 6d
2cl'J29
3 C!ü 2d
I Feed
2 Feed
3 Feed

49.88 78.47
26.80 14.O5
I .29 3.00
!7? .16

86.69 95.68

.L2 .83
31.08 2s.95.96 7,r2
19,24 1-7.L4
38.38 40.01
4.25 6.ls

.7 4 .1.04
9 4,77 98.24

48.59 43.53
LO.27 20.556.ô4 14.8S,?3 .91
65,73 79.87

.13 .452L;9L 10.71
1.04 3.06

11.16 g. g5
28.87 53.622.81 5.49

. s2 r.le
66. sl 84.97

53.69 7L.8922.t2 14.1016.15 8.72
. qZ 

-.2392.83 94.94

.53 .89
L7.L5 30.66
4.83 6.96

13.01 10.06
56.19 45.s2
4.7 4 3,92
1.03 ,44

97.47 98.4s

ó5.13 58.16
16.63 2I.778.46 3.93.6s .12
90.87 84.38

,24 .3124.26 L7.47r.44 .94
L7.39 11.15
48.91 57.00
4.7 8 4.40.e3 i81

97.95 92.08

.32
LO.77

.23
7 .97

65.4r
5. 33

.49
90.52

58.67 67.92
L8.29 2T.r78.88 10.28

,54 .63
86.38 100.00

.44 .4822.40 24"53
,3.29 3. 60
13.63 t4.93
46.06 50.44
4.57 5.O0.e2 L02

91.31 100.00

L.2L
L4.34

.80
6.61

64.22
LI.62
1.2q

100.00

3.1r0736
.9s2650
.4492Jb
.02f613

4.537255

.008784
,439087
.064800
.258289
.867s68
.084500
.01 71 36

L.740r64

.o37752

.444540

.02 i¡(¡00

.210859
1.663298

"299796..030360
2.7L2205

.2I 4.O7 2.L6 .82 .30 .5219.5q 19.0? L3,29 10.69 11.18 12.6s.40 1..53 .30 1.17 ,74 .qB4.80 3.33 6.2L 4.98 5.49 6.0147.O7 s7.sL 41.38 s3.30 66.24 6S.Str.0.86 14.08 10.87 15.56 11.64 8.00
.1.34 r.67 . 1.34 L.27 1.93 .g!
84.26 95.21 75.55 87.79 96.62 97.66

.22 1.0810.86 L2.76.30 ,7r8.22 5.88
57.55 57.L6
6.39 10.34
.72 L.Ol

84,26 99.00

4.58
4.50
4.37
3.91

1.83
L.79
1.80
L"73
L.72
1.69
1.69

3.L2
3.10
3.20
3. 19
2.59
2.58
2.s3

aThe Reallzed Prlce (basls Thunder Bay) by grade suoplled by Mrs. Maureen Hunter, Canadlan [Jt¡eaÈ Board,l.llnnlpeg, Manitoba.

hh. ,r.*
readJusted prlor

gragllg system for wheaÈ was fntroduced Ln 1972-73. The percentage ftgures by grade have beento L972-73 to confo¡¡¡ r¿fth the new gradlng system. - -' e---- -

Ls73-74,
L973-74"

(tì(,t1cttr'
d2cl¡tn
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These figures r^rere e>çanded to r00 percent by a
weighting procedure and the resulting averages for each
grade hiere used Ëo allocate the realized price for Lg73-74
by grade. The resulËing weighted prices for che grains
are:

I^iheat $4.54 per bushel

Oats 91.74 per bushel

Barley g2. 71_ per br¡shel.

These weighted prices f,or L974 for Manitoba, by

crop district are adjusted by freight rate and handLing
charges and shown in Tables L4, 15 and L6.

3.9.2 Rve, Flax and Rapeseed. The prÍ.ces
Ëhese grains for 1974 were taken from Ëhe canadian
Industry StatistÍcal Handbook, 1974.32

I^7ere the average broadcasË street prices for AugusE L4, zL
and 28, L974. Handling charges of 90.105 T¡,ere added to
these prices, arriving at adjusted prices as folrows:

Rye $2.6L6 per bushel
Flax $10.480 per bushel
Rapeseed 97.851 per bushel

From these prices handling and erevation charges
as Levied by Manitoba pool Elevators r^rere deducted. The

resulting prices used in the analysis T¡7ere as follows:

32^--Canada Grains Council.ElatÍstical Handbook (tlinnioes:
-F-O'

The prices used

for
Grains

Canadian Grains Industrv
c



Table L4

Frelght Rate and Handling and Elevation charges Adiustment.with Resulting Elevator ñheat Prices by crop-DisEríct G974)

Crop
Dl s trl cË

Freight Rates to Thunder Baya
ç per cürt. ç per bu.

Handllng and LElevation ChargesD
ç per bu.

ElevaËor
Pri-cec

$ per bu.
1
2
3
4
5
6
7
8
9

10
11
L2
13
L4

18
L6
15
15
15
T4
18
16
16
18
18
16
L9
16

10. 8
9.6
9.0
9.0
9.0
9.4

10.8
9.6
9.6

10. 8
10. I
9.6

TL .4
9.6

3.7 5
3.7 5
3.7 5
3.7 5
3.7 s
3.7 5
3.75
3.7 5
3.7 5
3.7 5
3.75
3.7 5
3.7 5
3.7 5

4.4L
4,42
4.42
4.42
4.42
4.43
4.47
4.42
4.42
4.4L
4.4L
4.42
4.40
4.42

ân-Crows NesË Pass rates expressed ln cents per 100 pounds. These are convertedto cents per bushel as the linear-progranuning modei is spe'cified to han¿te-grãitt irtbushels, not hundredweights.
bHandling and elevation charges as latd down by Manitoba Pool ElevaËors.
cThe Elevator price is Ehe price of wheat ($4.54 per bushel) calculated inTable 13, less freight- rates and hairdling and elevatlon chargéÀ . 

ü



Table 15

Freight Rate and_Handllng and ElevatÍ-on charges Adjustment,
with Resulting ElevaËor-oar Prices by crop õisrrtõt (tgl+)

Crop
District

Freieht Rates Ëo Thunder Bavâ

ç per c!üf . ç per bu. _-Handling^and bElevatÍon Charges"
ç per bu.

Elevator
pricec

$ per bu.

I
2
3
4
5
6
7
I
I

10
11
L2
13
L4

18
16
15
15
15
L4
18
16
L6
18
18
I6
L9
16

6.L2
s.44
5.10
5.10
5.10
4.7 6
6.L2
5 .44
5.44
6.12
6.L2
5 .44
6.46
5.44

3.5
3.5
3.5
3.5
3.5
3,5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

1.65
L.66
L.66
L.66
L.66
r.67
1.65
L.66
L.66
1.65
1. 65
I.66
1.65
L.66

acrows NesE Pass rates expressed in cents per
to cenËs per bushel as the linear- progranuning model is
bushels, not hundredweights.

100 poundÉ.
specified

These are converted
to handle grain in

bHandling and elevatlon charges as laid down by ManiEoba Pool ElevaËors.
orne Elevator price is the price of oats ($L.14 per bushel) calculated in Table13, less freight rates and handling- and elevation charges.

c'r
o\



Table L6

Freigþt Rate and_Handling and ElevaEion charges Adjustment,
with ResulËing Elevator Barley Prices by crofl Disriicr (tgi+)

Crop
District

Freight Rates to Thunder Baya Handling and LElevation õhatgesD
ç per bu.

Elevator
Pricec

$ per bu.
ç Per cI,trt. ç per bu.

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4

18
16
15
15
15
L4
18
L6
16
18
18
16
T9
16

9.64
7 .69
7.20
7.20
7.20
6.72
8.64
7.69
7 .68
8.64
8,64
7 .68
9 .L2
7.68

3"75
3.7 5
3.7 5
3.7 5
3.75
3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3..7 5
3.7 5
3,7 5
3.7 5

2 .60
2 .6L
2 .6L
2 .6L
2 .6L
2.62
2.60
2 .6L
2 .6L
2.60
2.60
2 .6L
2.59
2 .6L

a^-Crows Nest Pass rates erpressed ln cents per 100 pounds. These are convertedto Sents per bushel as Ëhe llnear programming modei is spe-cified to handle grain in
bushels, not hundredweights.

bHandling and elevation charges as laid down by Manltoba Pool ElevaËors.
crfre Elevato,r price is the price of barley ($2.71 per bushel) calculated inTable 13, less freight- rates and hairdling and eleiaËíon chärges.

o\{



Rye

Flax

Rapeseed

These prices for L974

Erict are adjusted by freight
and shown in Tables 17, lg and

3.9.3 . The

prices for sunflowers, sugar beets and poEatoes ü7ere Ëaken

from the Manitoba Agriculcure yearbook 197433 
"" fbllows:

Sunflor^7ers $ .lg per pound

Sugar Beets $50.00 per ton
Potatoes $ 2.63 per hundredweighË

68

ç2,24 per bushel

$9.88 per bushel

ç7 ,25 per bushel

for Manitoba, by crop dis-
rate and handling charges

19.

3.10 Net Crop Incomes

Given the costs of production
duct prices, the net crop incomes used

shown in AppendÍx A Tables 34-31.

3.11 LivesEock Ration Costs

This section outlines the procedure used Ëo Erans-
form Ëhe wheat, oats and barrey components of livestock
rations from physical units Ëo the dollar value, The

megacalorie coefficients (Mcals) are sourced in Appendix A

of Lhe study by Framingham, et. 
^L.34

and the final pro-

in the analysis are

33M"rritoba 
Department of Agriculture, op. cit.

3furamingham, Craddock and Baker, op. cit.



Table L7

Freight Rate and Handling and Elevatlon charses Adìustment-wiËh Resulting Elevaror-nye prices by crop ñi"riiËi-Ogi4t

Crop
DisËrict Handling and

Elevation Charges
ç per bu.

ElevaËor
Pri- cec

$ per bu.
ç per cÍ,vt. ç per bu.

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4

18
16
15
15
15
L4
18
I6
16
18
18
L6
19
L6

9.00
8.00
7 .50
7 .50
7 .50
7 .00
9.00
8. 00
8.00
9.00
9.00
8. 00
9.50
8. 00

3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3.7 5
3. 75
3,7 5
3.7 5
3"75
3.7 s

2.L2
2.T3
2.L4
2.r4
2.L4
2.r4
2.L2
2.L3
2.L3
2.L2
2.L2
2.L3
2.L2
2.L3

êCrows Nest Pass ra-tes expressed in cents per 100 pounds. These are convertedto cents per bushel as Ëhe linear programming modei is rp.tifi.d to handle grain inbushels, not hundredweÍghts.

Or'(o

bHandling and elevation charges as laid down by Manitoba pool ElevaËors.
cfne Elevator price is thefrom the Canadian Gralñs Industry

handling and elevaËi_on charges.
^prige 9f fy_q G7.24 per bushel) calculared usins daËastatistical Handbook for r974, less freight ratei and



Iable 18

Freight. Rgtg ang_ Handling, and Elevation charges Adjustment.with Resulting Elevaror Flax prices by crop õistriöt (L974,

Crop
District

Freigþt Rates Eo Thunder Baya

ç per c[,rrt. ç per bu.

Handling and ,Elevatiot õh"rg""b
ç per bu.

ElevaËor
Pricec

$ per bu.

1
2
3
4
5
6
7
8
9

10
11
T2
1_3

L4

18
16
15
15
15
L4
18
16
16
18
18
16
l9
16

10. 0g
8. 96
8. 40
8. 40
9.40
7 .94

10.08
g.g6
8.96

10.09
10.08
8.96

10.64
8. g6

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

9.72
9.74
9.74
9.74
9.74
9.75
9.72
9,74
9.74
9.72
9.72
9.74
9.72
9.74

.:i

êCrows Nest Pass rates expressed in cents per 100 pounds" These are converted
_Ë::.:iI:,per_bushel as the linear programming modei is spe'cified to handlã this cropin bushels, noË hundredweíghts.

bHandling and elevaEion charges as laid down by Manitoba pool Elevators.
cThe Elevator Pflce is_the price of flax ($9.88 per bushel) calculated usi-ngdata from the Canadian-Grains.Indus-try StaËistical'Handbbok for tgi+,-Láã"-iiðiãñ¡-'-rates and handling and elevation charþes.

!o



Table 19

Freight Rate and Handling and ElevaËion Charges Adjustmgnt,
with Resulting Elevator Rapeseed Prices by Cróp Distri cE(L974)

Crop
District

FrgighC Rgtes Ëo Thgnder_Þaya
ç per cT^rt. ç per bu.

Handllng and LElevaËion Chargesu
ç per bu.

Elevator
Pricec

$ per bu.

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4

18
16
15
15
15
L4
18
L6
L6
18
18
16
L9
16

10.08
8.96
8.40
9.40
9.40
7.94

10.08
8.96
9.96

10.08
10.08
8.96

L0.64
8.96

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

7 .O9
7.LL
7.LL
7.LL
7 .TL
7 .r2
7 .O9
7 .LI
7.LL
7 .09
7 .09
7.LL
7 .O9
7.LL

"Cror" NesË Pass rates exoressed in cents oer
,to cents per bushel as the linear'programming model is
bushels, not hundredweights.

c--,-Ihe Elevetor price is Ëhe price of
using data from Ëhe Canadian Grains- IndusËry
rates and handling and elevaÈion charges.

100 pounds. These are converËed
specified to handle this crop in

bHandling and elevation charges as lald down by Manitoba Pool Elevators.

rapeseed ($7.25 per bushel) calculated
StatlsËical Handbook for T974, less freight \¡ti



3.11.1 Cost of Megacalories flom Grai.n.

1. Beef Veal Calf (SOO lbs.
OaEs: 960 lb. x 1.25 Mcal /Lb.

1,200 Mcals x 4.1ô

Plus L,70L 1,200 : 501 Mcals

2. Beef Calf. Birth to 500 lbs.:

3. Beef Stocker. Birth
Oats: Same as

OaEs: 11464 lbs. x 1.25 Mcal /Lb. :
11830 Mcals x 4.10 : 975.03

Plus 2,593 1,830 : 763 Mcals x 4.50 = 34.34
$109.37

4. Beef Fed Beef, Birth to 1.050 lbs.:

for Beef leal
to 700 lbs. :

:

x 4.50 :

7z

Oats: 1,q39 lbs. x 1.25 Mcal/Lb. :
2 ,298.75 Mcals x 4.1ô

PLus 3,259 - 2,298.75 : 960.25
Mcals x 4.50

Barley: 1 ,7gL lb. x 1.36 Mcal /Lb. :
2,435.76 Mcals x 4.15

Plus 6,583 - 2,435.76:4,L47.24
Mcals x 4.50

$49.20

22.55
ç7L.7 5

Calf

5. leef and Dairy Fed Beef, 700 lbs. to I

: ç7L,7 5

Oats: 375 lbs. x 1.25 Mcat /Lb. =
468.75 Mcals x 4.10

Plus 666 - 468.75: Lg7.25 Mcals
x 4.50

Barley: 1r79L lb. x 1.36 Mcal /Lb.
2 1435.76 Mcals x 4.15

: $94,25

43.2L

: 101.08

= 186.63

ç425.L7

lbs. :050

: çLg .22

: 8.88

: 101.08



Plus 6,583 - 2,435.76 : 4,L47 ,24
Mcals x 4.50

6. Beef Fed Beef . Birth to L.L70 lbs.

7. Beef and Dairy Fed Beef. 500 lbs. to 1

Oats and Barley: Same as for Beef,
Beef Birth Eo 1,050 lbs.

Oats: 879 lbs. x 1.25 Mcal /Lb. =
11 09 8.7 5 Mcals x 4.10 =

Plus 1, 558 1,09 8.7 5 : 459.25 Mcals
x 4.50 :

Barley: 1,79L lb. x 1.36 Mcal /Lb. :
2 1435.76 Mcals x 4.15 :

Plus 6,583 - 2,435.76 : 4,L47.24 Mcals
x 4.50

8. -Beef and Dai

73

186 " 63

$315.81

alf Feeders

Fed

L70

Oats: 1,20L lb. x 1.25 MeaL/Lb. :
1,501.25Mcalsx4.10 :$61.55

Plus 2 ,L3O - 1, 501.25 : 628.7 5 Mcals
x 4.50 = 28,29

Barley: 1 ,336 lb. x 1.36 Mcal /Lb. :
1 , 816 .96 Mcals x 4.L5 = 7 5.40

Plus 4,908 - 1,8L6,96: 3,091.04 Mcals
x 4.50 = 139.10

ç425.L7

lbs. :

Fed Beef

$ 45.05

20.67

101.08

500 lbs. to

g . Dairy Cows, Fluid l'{il[ Production i

Oats; 2,L22 lb. x 1.25 Mcal /Lb. :
2,652.50 Mcals x 4.10 : $108.75

Plus 3,763 - 2,652.50 : 11 110.50 Mcals
x 4.50 : 49.97

186.63
$353.43

lbs.000



Barley: 702 Lb. x 1.36 Mcal /Lb. :
9 54.72 NlcaLs x 4. 15

Plus 2,578 - -954,72 : L,623.28 Mcalsx 4.50

10. Dairy Cows,, ManufacEured Milk production:

Oat and Barley: Same as for Daíry Cows.Fluid Milk ProducEion ' = #2lt.3g
11. Dai¡y Veal Calf (SOO lbs. ):

Oats: 370 lb. x 1.25 Mcal /Lb. : 462.50Mcalsx4.10 :$14.96
Plus 578 462.50: 115,50 Mcals x4.50 : S .ZO

Barley: 28 lb. x 1.36 Mcal /Lb.:
38.08 Mcals x 4.15 : 1.58

Plus 48 - 38.08 : 9.gZ Mcals x 4.50 .45
$zõ;Ïe

L2. D"itV C"lf. Ðifth t ,

74

39.62

Oatst 760 lb. x L.25 Mcal /Lb.
950 Mcals x 4.10

Plus 1,186 - 950 : 236 Mcals x
Barley: 28 lb. x 1.36 Mcal /Lb,

38.08 Mcal x 4.L5

Plus 48 - 38.08 : 9.92 Mcals x

13. DaÍry_Stocksr¡ Birth to 700 lbs.:
Oats: 1,264 lb. x 1.25 McaL/Lb. :

I , 580 Mcals x 4. 10

Plus 2,078 - 1,580 : 498 Mcals x 4.50:
Barley: 28 lb. x 1.36 Mcal/lb. :

38.08 Mcals x 4,15 :
Plus 48 - 38.08 = 9.92 Mcals x 4.50 :

:
= $ 39.95

4.50 : L0.62

: 1.58

4.50 : ,45

$51.60 .

=Þ 64.7 g

22 .4L

1.58

.45
$ 89,22



L4. Dai Fed Beef, Birth to I
oars: 1,ç39 lb. x 1.25 Mcal /Lb. :2,048.75 Mcals x 4. i0
Plus 2,744 - 2,048.75:695,25 Mcalsx 4.50

Barley: 1,819 lb. x 1.36 Mcal /Lb. :2,473,84 Mcals x 4.i5
Plus 6,63L - 2,473.84 = 4,L57.L6

Mcals x 4;50

15.

Oats ald Barl"yr- Same as for Dairy
Fed Beef, BirËh to 1,050 lbs. - : $405.02

16. Hogq- Farrow Eo lüeanling:

Dai

050 lbs.

Fed Beef, Bírth Eo 1.170 lbs.

OaËs: 49 lb. x 1,25 NfcaL/Lb. :
6L.25 Mcals x 4.10

Plus 87 - 6L.25 : 25.75 Mcals x 4.50

Barley:. 66 lb. x 1.36 Mcal /Lb. :
89 .7 6 Mcals x 4. 15

Plus 245 - 89.76 : 155.24 Mcals
x 4.50

hltreaË: 61 Mcals x 4.50

L7. Hogs- Farrow Ëo Finish¡

7S

: $ 94.00

3L.29

L02.66

L87.07
$405.02

Oats: 203 lb. x 1.25 Mcal /Lb. :
253,75 Mcals x 4.i0

PLus 359 - 253.75 = 105.25 Mcaj_s
x 4.50

Barley: 138 lb. x 1.36 Mcal /Lb.
L87.68 Mcals x 4.15

Plus 506 L87.68 : 318.32 Mcal_s
4. 50

-Þ

=

2 .5L

1.16

3.73

6.gg

2.7 5

$ L7 .L4

= $ 10.40

4.7 4

7 .79

L4.32



!,lheat: 267 Mcals x 4.50

18. Hogs.' I'Ieanling to Finish:

Oatsz L54 lb. x 1.25 Mcal /Lb. :
L92.50 Mcals x 4.i0

Plus 272 - L92.50 = 79.50 Mcals
x 4.50

Barley z 72 1b. x 1.36 Mcal /Lb. :
97.92 Mcals x 4.15

Plus 26L - 97,92 = 163.08 Mcals
x 4.50

!,lheatz 207 Mcals x 4.50

L9. Pogltry, Laying Hens:

Oats : 1. ql_ lb. ldoz. x 1.25 llcal /Lb.--2.26 Mcals: x 4.10 :
Plus 2.94 - 2,26 : .68 Mcals x 4.50 :
!,llreat: 3,50 Mcals x 4.50 =

20. Poultry, Broilers:

76

L2 "02
ç49,27

hlLreat : 7.77 Mcals x 4.50

2L. Turkeys:

Oats: 5.8p lb. x 1.25 Mcal lLb. =7.36 Mcals x 4.10

Plus 9.58 - 7.36 : 2.22 McaLs x 4.50

lrlheat: 44.,82 Mcals x 4.50

: $ 7.89

3.59

4.06

7 .34

9.32

$ 32.Le

.09

.03

,L6

.28$

:Þ .35

-t
=

.30

.10

2,02

2 .42
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3.LL.2 Cogt of Livestock Feed SupplgmenËs. The

feed supplemenE portion of the rations T^¡ere deEermined as

pounds fed per animal per day multiplied by the number of
days the animal is on Ehe particular ration. This re-
sulcing figure is multiplied by the price per pound of the

supplement.

The resulting cosËs for each animal tlpe are pre-

sented in Appendix A of this thesis.

3.L2 Derivation of Hay Cost of Production

The yield of hay in tons per acre Tdas estimated by

regression analysis of yield per acre over ti*"35 taken

from the
36

L97L.

Maniloba AgrÍculture Yearbook, for the years L962-

the basis of estimated labor, machinery

as follows:

The yields are shown in Table

The cost of producËion per acre

1. Labor Cost -- Manual labor costs lvere $1.04

per ton in L97L. The figure used for 1974 was g1-.54 per

ton which is an increase of 48.L2 percenE, that being Ëhe

i-ncrease in Ehe labor Írrd"*.37 }{achine operating costs

35-,--The results of this
sented in the data chapter of
et. al.; op. cit., chapter 3.

36¡,t"rri toba Department

20.

T¡7as calculated on

and other costs,

374, given in the
L974; op. cit., p. 103.

regression analysis are pre-
the report by Framingham,

of Agriculcure, op. cit.

Manitoba Agriculturq Yearbook,



Table 20

Estimated Tame Hay Yield by Crop District (fgZf)a

Crop DistricË

I
2

3

4

5

6

7

8

9

10

11

L2

13

L4

Hay Yield
Tons per Acre

78

1. 83

1. 81

I .96

2,L5

1 .99

1.65

L .62

L,92

2.02

1. 85

1.60

L.7 4

2.07

1.56

a
The crop district hay yields in

estÍmated by regression analysis for Ehe
The data used in this arralysis r^7as taken
Agriculture Yearbook, L97L, op. cit.

Ehis table were
years L962-L97L.
from the Manitoba
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ü7ere calcuLated by the crop simulation model which allows
for different cosËs for small (less than 240 acres) and

medÍum (z+o-760 acres) s,ized f.r*".38 The resulting hay

labor costs per Con are illustraËed in Table ZL.

2. Machinery Cost A machinery cost of çL2.34
per ton for the small farm size was used in Lg7L. This
!üas increased by L8.2g percent to $14.60. p.er ton in Lg74.39

The medium farm size costs \^iere çs.27 per Ëon in L}TL and

hTere increased by L8.2g percent to $6.23 per Ëon in Lg74.

3. Other Costs These costs were $0.3g per ton
for Ëwine and $0.80 for seed in 1971. using an increase
of 74.96 percenË which was the rise in the MaterÍals and

services irrdex 40 from LgTr to Lg74, Ehe costs became $0.66
per ton for twine and $1.40 for seed.

Employing these Ehree caÊegories of costs, the

crop cost simulation model calcul-ated the hay costs of
production per acre for the small and medium sized farms.
These costs are shown in Table 22.

38o
Large farms (greater Ëhan 760 acres) are as-

sumed to have same costõ as medium sized farms.

39
This increase is Ëhe rise in the machinerv cosEindex.as given in the Manitoba Agriculture yearbook'. i974,op. cit., p. 103.

40
rbid.



Table 2L

The Labor Cost Component of
by Crop DisErict- and Farm

Crop
District

I
2

3

Small Size

.. .;:;;.... .... ..Do'lars...... .... .. ... ...
2.02

2 .39 2 .02

2 ,32 2 .L2

2.25 2.07
2.3L z.LL
2.29 2.L7
2.49 2.0g
2.34 L.gg

2.30 L.g7

2 .39 2 .OL

2.36 Z.L3

2.25 2.L4
2.L7 2.OO

2 .32 2 ,2L

5

6

7

Ha

Hay Production
Size (L974)a

Labor Cost

8

9

10

11

L2

l3

L4

80

er Ton
Medium Size

, aThe labor -costs per ton irlustrated in this
!"blF erg generared by rhä crop simurãiion moder. as de-scrtÞed in Ehe reporË by Framingham, et. al. (opl àit.,Appendix B. )



Crop
Di strict

Cost of Hay
by Crop

Table 22

Production per Acre
DÍsrrícr (tglq)a

I
2

3

4

5

6

7

I
9

10

1l

L2

13

L4

- . . -Hay Cost of Production ,per Acre
Small Size MedÍ.um Si¿ê

37.L6

36 .65

39.62

42 .92

40.07

34.L7

33. 30

39.62

40.23

37.19

32.84

35.56

40.77

32 .97

81

afne cost of production figures illustraËed inthis table are- generated, þ Ehe crop simulation model, ês
described in the report by Framinghàm, et. al. (op. cít.
Appendix B. )

L9.66

19 .59

2L .64

23.LL

2L.85

L8.64

L7.89

20 .42

21.30

19 .81

18.03

L9 .28

2L.99

18.01



3. 13 PasLure Requirements and'Costs

The requiremenËs in acres per cow by crop districË
are given in the L}TL report by Framingham, et. aL.4L The

resulting costs for the lÍvestock enterprises which use

pasEure are given in Appendix A, Table 38.

3.L4 Non-Feed CosËs

These costs

in the analysis are

3.15 Selling Prices

3.15.1 Cattle.

1. Finished

per hundredweight was calculated as follows:

for Ëhe livestock entetprises included

presented in Appendix A, Tables 39-59.

of Livestock Products42

Grade

Steers

Choice

Good

Medium

Common

8Z

No. Slaughtered

Beef. The sellÍng price of $45.32

110, 388

23 ,7 g6

4,204

20.508
158, 886

4trFramingham, Craddock and Baker, op. ciE.,
chapter 3.

42th" following sources \^7ere used for these prices:

Averaee PrÍce Ï,,ieiehted Averaee
($ pe; cwr. ) pricä ($ per cwE. )

Manitoba Department of Agriculture, l4ÊnllqÞgé€risulture
Yearbook, L974, op. cit.l Canada Dép re,Yearbook, L974, op. cit., Canada Dep re
@åtheview.,ProductioäandMarkeEiãgBranch,tion (Octawa: Queenrs PriñEer,
L974), and Canada Department of AgriculEure, !qu!!E

48.7 6

47.4L

43.40

39.36

Revieù. ProducEion ând MarkeEing-Branch, l'{arÏGß
Tñffiation Section (ottawa: Quéen I s Princer, 197 4) .

47 .2L

Market



Grade

Heifers

Choi ce

Good

Medium

Common

No. Slaughtered

28,569

7,3L2

909

L2.470
49,259

I,Ieighting factor for Steers = E9-Æ. : .76
209,L45

trleighting factor for Heifers : 49,25,9 : .24
2Og,L45

Thus through rhg calculation (47 .zL x .76) + (39.34 x .24)
a price of $45.32 per hundredweight was determined.

Averase Price
($ p"i cwt. )

83

lrleiehted Averase
Pricð ($ per cwã. )

41.30

39.59

39.74

34.69

hundredweighË for 700

follows:

Grade PrÍ-ce Simple Averaee($ per cwt. ) price' ($ per cñr. )
S Ëeers

Good 40.62 40.67

Conrnon 40.72

2. Feeders.

39.34

The selling price of $39.29 per
pound feeders lüas calculated as

Heifers

Good

Common

tieighting

33.24

36 .09

factor for Steers

34.67

25 -22L: -ë.1 3 .77
32,669
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!,ieighting factor for Heifers : 7 ,447 : ,23
32,669

Thus through the calculaEion (40,67 x .77) + (34.67 x .23)
a price of $39.29 per hundredweight was determined.

per hundredweight for 500 pound stocker calves was calcu-
lated as a simple average of the prices for the grades

involved.

3. Stocker calves.

Good steers (+or Ëo 575 1bs.)
Common Steers (¡OO Eo 400 lbs.)

(Under 300 1bs.)

Good Heifers (gOO Ëo 400 lbs.)
Common Heífers (Under 300 lbs.)

Grade

The selling price of 936.40

4. .Veal. The weighted average price of ç4L.Zz
per hundredweight for 300 pound veal cal-ves was calculaËed

as follor^¡s:

PrÍce
($ per cwt. )

41.90

36.84

37.94

36.46

29.95

Grade

ChoÍce and Good Veal

Choice and Good BuEcher

Medium and Common (a11 weights)

tleighting faccor for (e) :

A)

B)

c)

Simple Average
Price

($ per cwt. )

36.40

Price
($ per cwt. )

70. 30

36.92

41.01

1,143 : .0738
15,488



!üeighting factor for (B) : JÆ' : ,4775
15,499

trrleighting factor for (c) - 6,950 - .44g7
15,499

Thus (70.30 x .073g) +(36.92 x .4775) + (41.01 x .4497)

$4L.22 per hundredweight.

price of $15.00 per calf was taken. This r¡7as mulËiplied
by 70 percent for calving percenEage and by ,75 as 2.5 per-
cent of all calves (i.e.; 50 percenE of females) are kept

as replacemenEs. Thus the result was a new born dairy
calf revemjte per cow of $7.88.

5. New born dairy calves.

6. Cows. The simple average price of $26.57 per

hundredweight was derived as follows:

Grade

Good

Medium

Canners and CuÈters

85

An inÍEial selling

7, Bulls. The price of 933.66 per hundredweight

is given in Maniloba Agriculture Yearbook, Lg74.43

Price
($ per cwt. )

27 .L2

25.99

26.60

43
Manitoba Departnrent of AgriculEure, op. cit.

Simple Averase
Price' ($ per cõt. )

26 .57



3.L5.2

1. Finished Hogs. The following formuLa was em-

ployed to convert the price of ç46.L2 per live hundred-

weight to a dressed carcass price:

n l-c"r"""" Averase Price
x I Grade x ($ pär live r'

Index : I [_ tndex hundi:edweight)

* no. of hogs per index I
Ëotal no. of mark"t;;;l

¿

The resulting dressed price r^las $45.04 per hundred-

weight. Assuming a dressing percentage of 75 percent the

price per finÍshed hog was estimated to be:

(45.04 x 2 hundredweight) x 75 p€rc€nt : $67.56per hog

Hogs.

2. !gE. An average price of $28.28 per hundred-

weight of dressed carcass was used. This was adjusted by

75 percent for dressing out, and the príce per sor^7 \^ras

calculaEed as follows:
(28.28 x 4 hundredweight) x 75 percent : $84.84

Per so$7

86

Ehe Livestock Market ne.riewf4

creased from the L97L

price for sor¡ls. This

percenE and it raised

dressed carcass from

3, Boars. As a price

price by the increase in the dressed

increase from L97L Eo L974 was 85.20

the price per hundredweight of

$12.00 in 1971 ro $22.22 Ln L974.

441^rrda DeparEment of Agriculture, op . ci t.

is not quoEed for boars in
the selling price was in-
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Assuming a dressÍng percentage of 75 percent and a

lÍveweight of 400 pounds, the price per boar was estimated

to be:

(22,22 x 4 hundredweight) x 75 percent : ç66.66
per boar

4. [,leanlings. As no price was quoted for tlinnÍpeg

in the Livestock Market Rel4þwr45 a simple average was

taken of the high and low prices.for the oLher centers.

This resuLced in a príce of $30.68 per weanling.

3.15.3 Eor¡lcry.

tr. gggq. The price of 56.06 cents per dozen used

in the study was a weighted average prÍ-ce calculated as

follows:

Eggs Sold
(Thousand

Grade cases of
30 Dozen)

AL 7 66.3

AI"I 337 ,9

AS 75.9

AP!ü 5.9

B 39.8

c 19.6

Percent
Distribution

61. 53

27,L3

6.09

.48

3.20

L.57

Price to l.IeighËed Price
Producers Per Grade

(ç per dozen) (c per dozen)

59.6 36.67L9

55.3 15.0029

43.2 2.6309

20 ,4 .Og7g

4L ,9 1. 3408

19.8 .3109

L ,245 .4 100. 00

Hence, the price per dozen

45rbid.

56.0553

: 56.06 cents.



in the

derive

8g

2. Broilers. A price of $1.35 per bird was used

sËudy. The following procedu:ie i,.ras employed to
the weighted líveweight price:
trIeighred price - lÉ,<¿ tbs. x p <5 lbs.Total lrleíght

üieighted Price : ??'?!-?'!U'= n24,7 50, 100 -'

, 2 .533 .9 31
24,7 50,100

: 30.69 + 3.81

The

of a bird.
sumed, and

lþ> 4 lbs "

ToLal üIeight

: 34.50ç per lb. (liveweight)

next step r¡7as to calculate Ehe average weight
A dressing percentage of 7S percenË was as-

the following method used:

Average ^Total^Irieight of
Slaughiãied : Birds SLaughËered ' 75% =rüeight 

,i:53triHlf;I.?lo 
'

: 3.91 pounds (liveweight)

Hence, the average value per bird
3.91 lb. : $1.35.

x P>5 lbs.

34.Lç per lb.

x 38.1ç per lb.

3. Turkeys. The average

T¡ias calculated using the following
dressing percentage of 82 percent:

Total weight of Turkeys 3 gZ"/. :
Number of Birds

: 18.33 lb. (liveweight)

24.750. 100
8,433 ,277

: 34.50ç x

;7s%

liveweight

procedure,

18.900. 879

for each bird

assuming a

L,257 ,436
+ Bz%



The procedure used to derive the weighËed

price per pound l,.7as as follows:

!,Ieight per Bird Total Pounds Price per lb.(DreSsed) (Dressed) ceirts

12 pounds and less 3 ,072,829 4L.4

L2 to 20 pounds 5,804,372 4L.I
20 pounds and up 10,023,678 39.1

18,90-0,879

The average price per pound used was therefore:
(.t626 x 4L,4) + (.3071- x 41.8) + (.5303 x 39.1) =

40.30ç per lb.
Hence, the average value per bird : 18.33 lb. x

40.30ç per lb. : $7.39 per bird.

3.L5.4 Culls. The value of culls was determÍned rela-

tive to each uniE of product produced.- These vaLues hTere

determíned using livestock selling prices and specified

production percentages and rates of replacement; as out-

lined below:

1. Beef Herd.

Cows 10.5 cr¡7t. x $26.57 per cr¡lt. : ç278.99

278.99;.70+4 :$99.64

Bulls 18.5 cl^7t. x $33.66 per cl¡7t. : ç622.7L

622.7L:.70 i 4+29 : 7.67

89

average

[,IeighEing
Factor

.L626

.3071

. s303

$107.31
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The value of culls allocated per calf produced was

therefore $107.31. The division by .70 is to allow for a

ca1-vÍng percentage of 70 percent. The divísion by four is
Ëo allow for a col^r being culled from the herd every four
years. The division by 29 is to allow for a col^r to bull
raËio of 29:L.

2. Dairy Herd.

Cows L2 cr,üt. x $26.57 per cr¡lt. : $318.84

318.84:4 =ç79.7L
Bul-ls 22 cl¡7t. x.$33.66 per cr^7t. : ç740.52

740.52:4:29 : 6.38

ç',ã.^o'g

The value of culls allocated per co!ü. hTas therefore

$86.09. The division by f,our is to allow for a cow being

culled from the herd every four years. The division by 29

is to allow for a cor¡r Eo bull ratio of 292L.

3. Hogs.

Sows $84.84å13;3 :$2.18
Boars ç66,66 ; 13 ; 3 å 15 : .11

$2.29

The value of cul-ls allocated per weanling produced

hTas therefore ç2.29, The division by 13 is to allow for
the value to be allocated to all weanlings produced. The

division by three is to allow for sows being culled from

the herd every three years. The division by 15 is to al-
low for a sorÁ7 to boar ratio of 15:1.
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4, Poultry.

Using data of number of birds and their dressed

weight, êD average f.iveweight for each bird was calculated

as follor", ou

Toral lüeÍght
Number of Birds

bird (liveweight)

The price of this weighc

the Poultry Market Review. Lg7447

weight. :

The average value per bird was therefore calcu-

lated to be:

3.56 pounds x 6.8ç per pound : 24.2Lç per bird
The assumption was made Ehat the birds would be

replaced every year and therefore Ëhis price per bird was

allocated Eo each dozen eggs produced, as follows:

2L3 eggs per bird per year : L7.75 dozen

Therefov¿, 24'2LÇ per bLrd - 1.3639ç per dozen.
L7.75 dozen eggs per bÍrd

3.16 LivesÈock Incomes

: ,7s - 3.044,249 7 .75 : 3.56 1bs. per
L,L4O ,977

category

as 6.8ç

was

Per

Given'the costs of production

duct prices, the net livestock incomes

are shown in AppendÍx A, Tables 60-80.

taken from

pound live-

464".,r*ing a dressing percentage of 75 percent.

47C"n"da Department of Agriculture, op. cit.

and the final pro-

used in the analysis



3.L7 LivesEock Transportation Co.t.48

3.17.1 Cattle and Hogs, Transportation rates T¡7ere

specified for Ehe following three categories of livestock
movement,.

1. l,IithÍn Ehe Crop Districts.
2. From each Crop District to Market in trlinnipeg.

3. From each Crop District to the Adjacent Crop

District. A central point was chosen for each crop dis-
Erict as that regionrs shipment point. A list of Ehese

centres is given in Table 23,

3.L7.2 Movement !,Iithin Crop Districts. The

distance of, livestock movemenE, from farm to Ëransportation

center, vlas taken to be 33 miles, and the areas covered by

this 33 mile radius are shown in Ehe map in Figure 3.1.

The 33 mÍle charge was taken Ëo be 44ç per hundred-

weight and therefore the animals for which transportation

cost data I^7ere required and the cost per animal T¡7as:

(a) 500'pound calf $2,20

(b) 700 pound calf $3.08

(c) 50 pound weanl-ing $0.22

3.L7.3 From Specified Centers Èo Market in tlinnipeg.

92

The mileages from each center to l,Iinnipeg and the re-

sulting charges are given in Table 24.

4g_'-1'ransportation rate charges supplied by Mr. JimBray, Economics Branch, Manitoba Dãpartmäirt of Alriculture.

average



Table 23

Crop District Transportation Centers

Crop DÍstrict

1

2

Designated Center

Deloraine

PiloË Mound

Carman

Argyle

Ste. Anne

Pinawa

Oak Lake

Carberry

Neepawa

Shoal Lake

Gilbert Plains

Fisher Branch

Swan River

I,rlinnÍpegosis

4

5

6

7

8

9

93

Distance from tlinnipeg
(ttiles )

10

11

L2

13

L4

185

110

49

26

28

69

L64

L07

118

L73

22L

101

311

238



Table 24

Subreglon CenÈer--tllnnlpeg Trqnspor!atlon Rates
by Type of Añlmal (L974)a

Cost Type of Anlmal and $Ielghtsubregton Number. qnd center DlsEance Èo D-¡^ ,,-__
Crop Center tnñ{peg- ¡€ce ç/cldf'

Distrlct Pork
ZOlrTE;

1

2

3

4

5

6

7

I
9

10

11

L2

L3

L4

De'oralne

Pilot Mound

Carman

Argyle

Ste. Anne

Plnawa

Oak Lake

Carberry

Neepawa

Shoal Lake

Gil.bert Plalns

Fisher Branch

Swan Rlvet

l'Ilnnlpegosls

r.85

" 
110

49

26

28

69

L64

107

118

L73

22L

101

311

238

97.5

7L.O

50.0

41. 5

42.5

56.5

90.5

68. 5

74.O

93"0

L10.5

67.5

L42.5

r.16..0

9.75

7.LO

5.00

4.L5

4.25

5. 65

9.05

6.85

7.40

9.30

11.05

6.75

t4.25

11.60

7.46

5.25

4. 36

4.46

5.93

7.19

7.77

9.77

11.60

7.09

L4.96

12.1_8

8.01

8. 66

10.88

L2.93

7 "90

L6.67

13,57

2.93

2.L3

1.50

L.25

1. ?8

1. 70

2.72

2.06

2.22

2.79

3.32

2.O3

4.28

3.48

4.88

3.55

2.50

2.09

2.L3

2.93

4.53

3.43

3.70

4.65

5.53

3. 38

7.L3

5.80

8.31

5.8s

4.86

4.97

6.61

1.95

L.42

1.00

.83

.85

1. 13

1.81

L.37

1.48

1" 86

2,2L

l_.35

2.85

2.32

L0.24 11.41

9.50 10.59

attre
were supplfed

basfc transportatlon rates
by Mr. Jlm Bray, Economlcs

(e:çressed as cents per hundredwelghË), for
Branch, Manltoba DeparËmenÈ of AgrtcuLÈure,

Èhe haulage dlstances tnvolved,
$Jlnnlpeg, ManlËoba.

\o
+-
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Southcrn Monilobo

s ¡'.--:;'

Figure 3.f
Area Covered by Ehe 33 Mile Radius Surrounding

Each Designated Center Selected for
Calculatión of Transportation CosËs

for CommoditY Movement l^iichin
Crop DistricEs

a. at

Scale: I ttt.ût. : 1.38 mile



3.L7 .4

District
are

and

given by subregion and center of origin
cenËer of destination ín Table 25.

From

Centers. The

3.L7.5 Turkeys and Broilers.
are transported live to the killing staËions aE: Morden,

Steinbach, Blumenort, tlinrripeg, and Neepawa.

The charges for turkeys are: (F.O.B. plant)

53ç per c$lt. 0-40 mile radius

80ç per cr^7t. 40-100 mile radius

113ç per cult. 100-150 mile radíus

156ç per crrt. > 150 mile radius

UsÍng these charges, the costs for transporting
turkeys to Ehe killing stations are shown in Table 26.

Broilers are F.0.8. farm and therefore Ëhe trans-
portaEion costs are borne by the processors. Hence no

broiler transport cosLs \^rere included in the analysÍs.

3.L7.6 ,r*r.50 A flaE rate of 1.5ç per dozerl hTas as-

sumed and used in the sËudy.

District Center to Ad

mileages and cost per

acent Cro

49 Turkeys and broilers

animal type

and subregion

96

49T̂ranspgrtatio! _charges fgr this animal Eype sup-plied by ì4r. G. Frost of ManiEoba Dairy and poultry.
50

rnformation on these charges r^7as received fromMr. Herb Andrews of the Manitoba fgã Board.



Table 25

InEerregional Transportatlon CosÈs for TransporElng Llvestock BeËqreen
Ad,Jacenc Subreglons by Cencer and Subrêgton õf Origtn and

I)est,lnacfon and Type and Í,leighE of LlvesEoct (fg7¿)a

Ortgln
Subregton Center

DestlnaÈ1on
Subreglon CenÈer

Dlstance RaÈe ç/c$rE. Type and t'IelghC of Anlmal
Pork

50 lb.

63.0
50.5
65.5

63.0
48.0
54"O

s4.0
65. 0
69.5
59.5
58.0

s9"5
50.5
55.0

58.0
50.5
54.0
77.O

s4.0

50.5
51.5
48.5

100 lb.

.58

.51
,54
.77

"54

3. 15
2.53
3.28

3. r5
2.40
2.70

2.70
3.2s
3. 48
2.98
2.90

2"98
2 "532.75

2.90
2,53
2 "703.85

2.70

2.53
2,58
2.43

4.4L
3.54
4.s9

4.4L
3.36
3.7I
3.78
4.s5
4,87
4.r7
4.06

4.L7
3"s4
3. 8s

4,06
3. s4
3.78
5.39

3,7I

3.54
3. 61
3.40

1b.rb.

1" IÞloraine

2" Pllot Mound

3. Carman

4. Argyl.e

5. Ste. Anne

6" Pfnawa

7. Oak Lake

2
7
8

1
I
3

2
8
9
4
5

3
5

L2

3
4
6

L2

5

1
I

10

PtloÊ Mound
Oak Lake
Carberry

Deloralne
Carberry
Carman

Pllot Mound
Carberry
Neepawa
Argyle
SEe. Anne

C.arman
Ste. Anne
Fisher Branch

Carman
Argyle
Plnawa"
Fisher Branch

SEe. Anne

DeLoralne
Carberry
Shoal Lake

88
52
96

88
47
63

.63

.51

.66

.63

.48

.54

.54

.65

.70

.60

.58

.60

.51

.55

.32

.25

.33

.25
,26
.24

"51
,52
.49

ó3
9s

107
79
73

79
52
64

73
52
63

L27

63

.32

.24

.27

.27

.33

.35

.30

.29

.30

.25

.28

.29

.25

.27

.39

,27

52
56
48

\o
{

(Conttnued)



Table 25-contlnued

Ortgtn
Subreglon Center

Destlnntlon
Subreglon Center

Df s tanco Rate ç/cwt"
--'t'ype 

nnd trlelghË of Anlmal
Beef

100 lb. 500 lb. 700 lb.
Pork

50 lb.
8. Carberry Deloralne

PtloL Mound
Carman
Oak Lake
Neepawa
Shoal Lake

Car¡nan
Carberry
Shoal Lake
Cilbert Plalns
úJlnntpegosls

Oak Lake
Carberry
Neepawa
Gllbert Platns

I
2
3
7
I

t0

96
47
95
56
22
75

L07
22
55

108
120

48
75
55

110

110
t08
100

56

65.5
48.0
65.0
51.5
39.5
58. 5

69.5
39. 5
51.5
69.0
75.0

48. s
58.5
51. 5
71 .0

71.0
69.0
67.O
51. 5

54.s
77,0
83.5

67.0
6 3.0

7 5.O
s1.5
83. s
63.0

.66
"48.65
.52
.40
.59

.70

.40

.52

.69

.75

.49

.59

.52

.7r

.7L

.69

.67

.52

.55

.77

.84

3.28
2.40
3.25,
2.58
1.98
2.93

3.48
¡..98
2.s8
3.45
3.75

2,43
2.93
2.58
3. 55

3. 55
3.4s
3" 35
2.58

2"73
3"85
4.18

3.35
3 "'r5
3.7 5

4.s9
3. 36
4. s5
3. 61
2.77
4.10

4 "872.77
3.6r
4.83
5.2s

3.40
4" r0
3.6r
4.97

4.97
4.83
4.69
3. 61

3. 82
5"39
5. 85

4,69
4.4L

5.2s

.33

.24

.33

.26

.20
,29

.35

.20

.26

.35

.38

,24
.29
.26
.36

.36

.35

.34

.26

.27

.39
,42

.34
,32

.38
,26
.42
"32

9. Neepawa

10. Shoal Lake

t t-. Gf lberC Plalns

'L2. Flsher Branch

13. Swan Rlver

L4. Hfnnlpegosls

10 Shoal Lake
9 Neepawa

13 Swan Rtver
14 lrlinnlpegosls

4 Argyle
5 Ste. Anne

I-4 t'llnnlpegosls

11 Gflbert Platns
14 ltlnntpegosls

9 Neepawa
11 Gllbert Plalns
12 Flsher Branch
13 Swan Rfver

3
I

10
11
t4

7
I
9

1t

64
L27
14s

100
86

.67

.63

.75L20
56

L45
86

.52 2.58 3.61

.84 4.18 5.85

.63 3.15 4.4L

'The baslc transportatlon rates (express-ed a6 cents per hundredwelght), for Èhe haulagq dls¡gnces involved,reere suPPlled by l4r. Jlm Bray, Economlc Braäch, ManlEoba DepärtmenÈ of AgricuÍËúe; Wfnnffeg,ï."itõbä" \o
oo



Table 26

Interregional Turkey TransporEation Costs (Lg74)a

Subregion and
Center of Origln

Center of
Destinatlon

Cost per
100 lbs.

$

Cost per
L8.L7 lb. Bird

ç
Dlstance

2

3

Deloraine
Deloralne
Pilot Mound
Carman
Carman
Argyle
Ste. Anne
Ste. Anne
Pinawa
PÍ-nawa
Oak Lake
Carberry
Neepawa

Shoal Lake
Gllbert Plains
Fisher Branch
Swan River
üIinnipegosis

Morden
Neepawa
Morden
lrlinnipeg
ü'llnkler
hlinnipeg
üüinnipeg
Steinbach
Steinbach
lüinnipeg
Neepawa

Neepawa

Neepawa

Neepawa
Neepawa

l,Jinnipeg
Neepawa

Neepawa

L2s
118

49
49
24
26
29
11

75
69

76

33

55

LL2
101
L96
L20

1.13
1. 13
0. 80
0. 80
0.53
0.53
0.53
0. 53

0. g0
0.80
0. 80

0. 53

0.53
0.80
1.13
1.13
1.56
1. s6

20.55
20.55
L4.55
14.55
9.64
9.64
9.64
9.64

L4.55
L4.55
L4.55
9.64
9,64

L4.55
20.55
20.55
28.36
28,36

4
5

6

7

I
I

10
11

L2
13

L4

\o
\oafne basic transportaEion

haulage distances involvêd, hTere
hlinnipeg, Manitoba.

rates (expressed
supplled by Mr. G.

as dollars per hundredweighË), for the
FrosË of ManiËoba Dairy and Poultry,
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3 ,L7.7 C.11"d ALi*"l, ard p . Transportation
cosEs for culled animals and poultry were calculaËed

relative to culLing rates in terms of Ëhe Ëransportation
costs and rates díscussed above.

1. Beef HeTd.

Cows: weÍght (cwt.) x cost + 70 percent + 4

The dÍvision by 70 percent accounts for calving percentage

and the division by four is drre to Ëhe assumption Ehat a
cow is culled every four years.

Bull_s : r^7eighË (cwt.) x cost + 70 percent ? 4

;29
The same method was employed as for cor^ls and the division
by 29 is used as it was assumed that the cow to bull ratio
hTas 29 :L,

The estlmated transportatÍon costs per calf are
shown in Table 27.

2. Dairy Herd.

Cows : weighË (cwc.) x cost " 4

The division by four is Eo account for a cow being culled
every four years.

Bulls : weighË (cwt.) x cost + 4 + 29

The divísion by four is to account for a cor¡l being culled
eriery four years and the division by 29 is used as ÍË was

assumed that the cow to bul-l rati.o was 292L.

The estimated transportation costs per cor¡7 are

shown in Table 28.



Table 27

EsElmated Costs for Transoortins
by Crop Disrrict (geeF

Culled Li-vestock
Herd) tgl+a

Crop
District

Ml1es to
lrlinnipeg

o

Rate oer
100 pounãs (c)

Cows
Rate x 10.5

Cost oer
calf I$)

Bulls Cost oer
Rare x 18.5 Calf Ï$)

I
2
3
4
5
6
7
I
9

10
11
I2
13
I4

185
110

49
26
28'69

L64
ro7
118
L73
22L
101
311
238

97 .5
7L.O
50. 0
4L.5
42.5
56. 5
90. 5
68.5
7 4.O
93.0

110.5
67.5

L42 ,5
116.0

LO.24
7 .46
5,25
4.36
4.46
5.93
9.50
7.Lg
7.77
9.77

11.60
7 .O9

L4.96
L2.L8

3.66
2.67
1.88
1.56
1.59
2.L2
3. 39
2.57
2.79
3.49.
4.L4
2.53
5.34
4.35

19.04
13. 14
9.25
7.68
7 .86

LA .45
T6.7 4
L2.67
13.69
17 .2r
20 .44
T2 .49
26.36
2L .46

.22
,L6
.11
.09
.10
.13
.2L
.L6
.L7
.2I
.25
.15
.32
.26

a
The basic transportation raËes (e>çresse_{ as_cents per_hundredweight), for

,!h".haglage distances involved, hTere__suppliä¿ 
_ÞV Mr._Jim Bray, Economics giancñ,

Manitoba DeparÇmenË of Agricull:ure, htin-nipeg, Mänitoba. r '
Ho
H



Table 28

EsÈimaËed costs for Transportlng culled Livestock
by Crop Disrricr (oaiiy Herd) Ig74a

Crop
Distri cE

Mlles to
üüinnipeg

Rate oer
100 pounäs (c)

Cows
Rate x 12

Cost oer
cow (b)

Bul1s
Rate x 22

Cost oer
cow (b)

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4

185
110

49
26
28
69

L64
LO7
118
L73
22L
101
311
238

97 .5
7L,O
50.0
4L.5
42.5
56.5
90.5
68. 5
7 4.0
93.0

110. 5
67 .5

L42.5
116.0

LL.7O
8.52
6.00
4.98
5. l0
6.79

10.86
8.22
g. gg

11.16
L3,26

8. 10
L7.LO
L3.92

2.93
2.L3
1.50
L.25
L.28
L.70
2.72
2.06
2.22
2.79
3.32
2 "034.28
3.48

2L ,45
L5.62
11.00

9 .13
9.35

L2 .43
L9 .9L
15.07
L6.29
20,46
24.3L
14.85
31. 35
25,52

.19

.13

.09

.09

.08

.11

.L7

.13

.14

.18

.2L

.13

.2A

.22

a
The ,basic transportation rates (gïpT"gsed as _cents per hundredweight), forjh".haPlage distances involved, vrrere-_suppliäd 

-U: yrl.Jim Bray, Economics Bianch,Manltoba DeparËmenr of AgriculÉure, lüinhipeg, ¡tániiáuu. u ' -

Ho
l\]
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3. Hogs.

Sows = weight (cwt.) x cost ; 13 I 3

The dívision by 13 was to allow for the allocation of costs
Eo each weanling produced per sow and Ëhe division by
Ehree is to allow for a sow being culled from the herd
every three years.

Boars : weight (cwt.) x cost : 13 ; 3 : 15

The same method was used as for sor^rs and the division by
15 was to allow for a sow to boar ratio of 15:r.

The esLimated transporËation costs per r,ùeanling

are shown in Table Zg.

3. 19

3.18.1 Crops. For wheat, rapeseed, oaEs, barley,
rye and flax these requiremenEs are identified with an
asterisk in Appendix A, Tabl-es 3-30.

For sunflowers, sugar beeËs and potatoes these
requirements are identified wiËh an asterisk in Appendix
A, Tables 31-33.

cluded in the analysÍ.s,

3.18.2 Livestock.

are identified with an asterÍ.sk in Appendix A, Tables 39_

59.

For Ehe livestock entetprises in-
the operating capital requirements


