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ABSTRACT

THE EFFECTS OF CHANGING PRICES AND COSTS ON THE LEVEL
AND DISTRIBUTION OF AGRICULTURAL PRODUCTION IN
MANITOBA: A LINEAR PROGRAMMING ANALYSIS
by
LAURENCE BRUCE BELL BAKER

MAJOR ADVISOR(S): Dr. C. F. Framingham
Dr. James A. MacMillan

The migration which for many years has been under
way from rural to urban communities, has necessitated
- change in both the number and size of those farms remaining
in operation. As farm units increase in sizeAthey become
more capable of supporting those farmers, and their
families, who Qperatevthem; even in years of low commodity
prices. Those farmers in the smaller size categories how-
ever have become a concern of goverﬁments. Thus programs
such as the Farm Diversification Program (Provincial) and
the Small Farm Develcpment Program (Federal) were set up to
aid those smaller farm units, especially in the lean years.

This thesis was therefore initiated with three
general objectives which are to investigate per farm income,
employment and capitalization levels, by region in Maniﬁoba

under a) 1971 commodity and factor prices, b) 1974 commodity
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and factor prices, and c)'to.examine the feagibility and
effectiveness of farm income stabilization programs, such
as the two mentioned above.

The analytical technique chosen for the study is
linear programming, with the model being specified by a)
region (14), b) farm size (3), c) soil type (3), and d)
commodity (41). Transportation activities are specified
to move feed grains and intermediate livestock products
(such as weaned calves and stocker cattle) into regions
which have a deficit. o

The general findings of the study are as follows:

1. In yeérs of low'grain prices (such as 1971)
farms in each size class require supplementation of income
by some other means than just farming.

2. In years such as 1974 with high grain prices,
both large (greater than 760 acres) and medium sized farms
(240 - 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 priceé (for example 1971).

An interesting result given by the model is that it
is possible in a year such as 1971 to raise income levels
on the medium sized farms from negative levels to zero by
an ihcrease of beéf production. There would appear to be
feed grain and pasture capacity within the province to al-

low a large increase in the provincial beef herd. However,
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it would seem unreasonable to expéct that increases in the
provihcial beef herd could reaéh the levels suggested in
the results within a short (for example five years) time
span, due to constraints on capital and management capa-
bilities.

Manitoba agriculture suffers from a "wheat
psychosis'" in that in years such as 1971 when grain prices
are low,,thefe is a strong‘move into livestock production.
Then when grain prices reach new highs as in 1974, live-
stock production is forsaken for wheat (and other grain)
production. The results given in this thesis indicate that
well managed mixed farming should be considered as a viable
alternative to the traditional single enterprise crop or

livestock farms.
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CHAPTER 1
INTRODUCTION

1.1 Problem Statement

A rural to urban migration has been under way for
many years and it is evidenced in Manitoba in part by a
decline in farm numbers as shown in Table 1. Thus farms
are becoming fewer in number and, due to the resulting
amalgamation of farms, the average farm size is increasing.
Also illustrated in Table 1 is the percentage distri-
bution of census farms in Manitoba by farm size for the
years 1951-1971. The farm sizes shown in Tables 1 are
those included in the analysis.

As a result of this decrease in farm numbers there
are two dlStlnCt groups of rural to urban migrants. The
first group comprises those farmers and their families
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 entirely due to the 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




Table 1

Number of Census Farms in Manitoba
by Farm Size*: 1951-1971

--------------------- Farm Size -ccemmcmaao
Year Small Medium Large Total
1951, 21,004 (40.10)2 27,967 (53.39) 3,412 (6.51) 52,383 (100.00)
1956 17,319 (35.20) 27,484 (55.86) 4,398 (8.94) 49,201 (100.00)
1961 13,131 (30.32) 25,255 (58.32) 4,920 (11.36) 43,305 (100.00)
1966 10,872 (27.35) 22,503 (56,62) 6,372 (16.03) ' 39,747 (100.00)
1971 8,782 (25.10) 18,784 (53.70) 7,415 (21.20) 34,981 (100.00)

* The classification of farm sizes is .as follows: a) Small - less than 240 acres,
b) Medium - 240 to 760 acres, and c) Large - more than 760 acres.

‘Figures in brackets denote the percentage distribution of farms by size
within each year. - :

b

The distribution of the total number of farms (49,201) by size in 1956 was

derived by using the simple average of the percentage distributions for
1951 and 1961. :

SOURCES: '
1951-1966.

1971.

Statistics Canada. Census of Canada 1966. Catalogue No. 96-608,
Vol. 5 - Part 1 (Ottawa: Queen's Printer, April 1968).
Statistics Canada. Census of Canada 1971. Catalogue No. 96-708.
Vol. IV - Part 3 (Ottawa: Queen's Printer, May 1973).




is already in a lbss situation and a move to an urban
area guarantees better Welfare*suppoft;

- The rural non-farm population is migrating to the
urban areas due to one of the two reasons:

1. as the farm numbers diminish their jobs be-
come less necessary because fewer service
centres are required to service the smaller
number of farms, or

2. they feel that the jobs which they have at
present cannot supply them with an adequate
income and standard of living,l relative to
that which they could achieve in an urban

area.

1.2 Initiation of the Research

Given these changes in farm numbers and farm size,
interest was generated in the underlying causes. Thus in
1971 the Manitoba Department of Agriculture contracted
with Dr. W. J. Craddock of the University of Manitoba
(Department of Agricultural Economics) to carry out an
inter-regional study of the Province's agricultural sector.
The objectives of this study were to}determine income and

employment levels for farmers, taking account of regional

lStandard of living includes, type of housing,
health care, education, variety of entertainment and
social benefits in general.
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"and farm sizé differences with réspect»toAlevels and costs
of production and to éonéider alternative strategies for
improvement of farm income levels. |

With 1971 as the base year, results were generated
to show what might be expected to take place, with respect
to the distribution of Provincial agricultural production
within a five year peribd.2 Since 1971, prices of agri-
cultural commodities and input costs have greatly increased
- Therefore it is critical to determine the effects on agri-
cultural production by.région which may be attributed to
price effects relative to the 1971 trend.

As an example of the increaséd prices and costs;
the realized price of wheat (basis Thunder Bay) in 1971
was $l.56.per bushel and by 1974 the price had risen to
$4.54 per bushel. In 1971 the average cost of nitrogen
fertilizer was $188.20 per ton and by 1974 this had risen
to $288.20 per tom.

With'the changes in the price of wheat and the
cost of nitrogen fertilizer from i971 to 1974 there was é
correspbnding change in the-per acre Net Income for

growing wheat. Table 2 shows this comparison for the

2C.F. Framingham, W.J. Craddock, and L.B.B. Baker.
Alternative Futures for Manitoba Agriculture: A Linear

Programming Analysis of Agricultural Income, Employment,
Price, Production and Farm Size Policy Alternatives. Re-

search Bulletin (Winnipeg: . Department of Agricultural
Economics, University of Manitoba, October 1976), in
draft.




Table 2

Comparison of Per Acre Net Income for Growing
Wheat on Sandy Soil in Manitoba's Crop
Reporting District No. 1, by Farm Size:

1971 and 1974

----------------- Farm Size e=cececceccaac--
Year Small Medium Large

ettt Dollars per Acre ~«=~ce-co==--
1971 0.76 6.84 8.68
1974 62.61 . 69.67 71.95
SOQURCES:

1971 - Net Income values taken from the
report by Framingham, et. al. (op.
cit. Appendix A Table 35). The
cost of production figures employed
to derive these net income figures
are illustrated in Appendix A
Table 4 of the report by Framingham,
et. al., op. cit.

1974 - Net Income values are given in Appendix
A Table 34 of this thesis. The cor-
responding cost of production figures
are given in Appendix A Table 3 of
this thesis. '




n , o v‘ - ‘ : ’
three farm sizes included in the analysis,3 for growing |
wheat on sandy soil in Crop Reporting District No. l.4
These perlacre net income figures‘are employed in solving
the linear programming model as they indicate the relative
attractiveness of producing wheat versus other commodities.
When a solution is reached (which maximizes total net
revenue for the province), the amount of each commodity
produced (in this example the commodity is wheat) is ex-
pressed in physical terms. The solution values per farm
for wheat production corresponding to the net income
values in Table 2 are given in Appendix B Table 104 for
1971 as follows: small sized farm --710 bushels, medium
sized farm--1,787 bushels and large sized farm--6,362
bushels. The values for 1974 are given in Appendix C
Table 130 as follows: small sized farm--801 bushelé,
medium sized farm--2,270 bushels and large sized farm--
6,362 bushels.

The Model developed in the paper by Framingham,
et. al.,5 was employed to generate a solution titled

"Present Trends" based on 1971 prices and costs. The

3small ( < 239 acres), Medium (240-759 acres),

Large ( > 760 acres).

4 map of Manitoba showing the location of the
Crop Reporting Districts included in the analysis is
presented in Figure 2.6 in chapter 2.

5Framingham, Craddock and Baker, op. cit.




bcritefion used in explaining this solution is that the
results indicate what income and'employment levels would
be expected on different sized'farms on a regional basis;
assuming that prices and costs would remain at similar
levels to those experienced in 1971. No one at that time
envisaged that prices and costs would increase at the rate
experienced between 1971 and 1974. Therefore this thesis
was proposed as a means whereby new results (based on 1974
prices and costs) could be produced to investigate their
effect on a) the volume and distribution of agricultural
production in Manitoba, and b) farm income and employment
levels. Therefore although migration is not investigated
in this thesis; the causes such as a) income levels, and

b) underemployment on farms, are.

1.3 Policies and Programs

Both the Federal and Provincial govermments have
proposed and in some cases implemented programs designed
to aid the rural agricultural sector. One of the policies
which has received a great deal of attention in Manitoba

is the "Stay Option' which is outlined in Guidelines for

6
the Seventies .as:. =

""an attempt....to provide people in Winnipeg and
Rural and Northern Manitoba with the opportunity to

6Province of Manitoba, Guidelines for the Seventies,

Vol. 1. (Winnipeg: Queen's Printer, March 1973J.




8
live and work without disadVantage in the particular

region 9f the province in which they have their
‘roots."

For this policy to be effective however, programs
have to be employed and the two with the highest partici-
pation in Manitoba at the presént time are the‘Fafm Di-

- versification Program and the Small Farm Development
Program.

The Farm Diversification Program is designed to
encourage farmers to diversify their operations by either
including livestock or increasing their existing herds.
Those farmers receiving aid under this program have gross
output figures between $5,000 and $15,000 per year which
cbrresponds to the medium farm size class considered in

this study.

1.4 Study Objectives

The examples of price (wheat), cost (nitrogen
fertilizer), and income changes from 1971 to 1974, as
shown in the previous section do not by themselves reflect.
what changes took place during the three year period with

respect to all prices and costs.

’Ibid., p. 1l4.

8An increase in the total volume of livestock in
the province is only one aim of this program. Along with
this a great deal of emphasis is being placed on in-
creasing the efficiency of the individual farmer's
management practices.




= ' ‘ | ]

As mentioned prices rose during this period; but
the percentage changes differ with each:commodity. For
example the increase in the price of wheat was 191 percent
while that for'nitrogen fertilizer was 53 percent. The
selling price for stocker caives rose by 4 percent while
market hog pricés rose by 102 percent.9 Because of this
situation it is difficult even to hypothesize what effect
;changing prices and costs would have on farm income and
employment levels in Manitoba. This situation is further
compliéated due to-the interrelationships between enter-
prises. '

An example of this may be seen when grain crops
afe considered with livestock production. As the selling
prices of grain crops rose dramatiéally from 1971 to 1974,
and as is illustrated in Table 48.at a greater rate than
the increase in the cost of the factors of production; the
growing of these crops became more attractive to the pro-
ducer. As previously shown, the increase in the price of
livestock products rose but not by the same degree as did
crops. Therefore was livestock more or less competitive
than crops in 1974? One might expect that livestock

production was adversely affected because feed grain prices

. 9Percentage change figures, for commodity and
factor prices between 1971 and 1974, are given in Table
48 in Chapter 5 of this thesis.
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rose by a larger pefcent than did the selling price of
livestock products.

Hence the explicit objectives of this study are

outlined as follows:

l; To analyse the impact of price and cost
changes which occurred between 1971 and 1974
on a) the distribution of agricultural pro-
duction among Manitoba Regions, b) the level
of net farm income and returns to capital and
labor, and c¢) the competitiveness 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 requirements associated
with incomé maximization by farm size, given

the adjustment constraints..

1.5 Thesis Outline

This first chapter has been an attempt to outline
the general problem, and the objectives of this thesis
which are to investigate some of the causes. The section
on the original initiation of the research, by Dr. W.J.
Craddock, has been included to put this study in per-
spective and to show the need for continuing the research.

Chapter two contains a section on the relationship
between linear programming and economic theory as it re-

lates to the technique. This should prove useful to those
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readers with a limited background concerning‘this technique.
- The model is>presented in mathematical form and the
equations are explained. The study regions are explained
in the text as well as with two maps.

' The data is‘presented, along with the procedures

for their estimation in chapter three.

The analysis conducted and the results generated
are presented and explained in chapﬁer four. -

Chapter five presents the conclusions for the
study. |

Study limitations and suggestions for further re-
search are presented in chapter six.

Five appendices are added to this thesis to pre-
sent data tables (Appendix A), and the detailed result

tables (Appendices B, C, D and E).




CHAPTER 2

MODEL SPECIFICATION

2.1 General Format

The model developed by Framingham, et al.,lO is

detailed in a separate section of this chapter. It is a
static interregiomal lihéar programming type model with
1,234 rows and 2,750 columns. Linear programming .was
chosen as the analytical technique for the research be-
cause of certain characteristics. First, it is a norma-
tive technique in that it indicates in the solutions what
.should happen, not whét with certainty will happen.
Second, it was possible to build into the model the inter-
regional characteristic with the inclusion in the model of
transportation activities.

The model 1is staﬁic in that it employs a base year
and produces estimates for only one time period in the
future. For the 'present trend' solutions the physical
production levels for each activity are allowed to fluctu-
ate from 80 to 120 percent of the 1971 values. These
values were chosen as the lower and upper limits re«

spectively, below and above which production was not

lOFramingham, Craddock and Baker, op. cit.

12
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allowed to exceed, based on'the’assumption_that that is
the maximum adjustment feaéible over a planning period of

five years.ll
For the fconstrained optimum 1971' solution the

upper limit restraint levels for the medium sized farms
for calves, stockers and feeder cattle from the beef herd
were removed.12 The lower and upper limits for the other
activities were kept at 80 and 120 percent of the 1971
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 Program's objectives which are to help the
medium sized farms, with gross output of $5,000-$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.,13 with one exception.
This model at its present stage of development takés no

explicit account of the level of operating capitalization

1}The fluctuation allowed for production levels
was considered reasonable to ensure that a representative
mix of enterprises in each region would occur in any
solution of the model.

12The upper restraint level of 120 percent of the
1971 levels for these livestock types from the dairy herd
was maintained. If this had also been removed then excess
milk production would result.

Framingham, Craddock and Baker, op. cit.




14‘
for each farm size. Operating cépital réquirements were
calculated when the data was gehefated for each activity
prior to solving the linear program. However the model
is not capable of indicating how much operating capital
is required_to produce the resulting output for either
the 'present trend' or the 'constrained' solutions.

Therefore in this thesis the model is modified to
provide this capability with the introduction of a capital
rOW14 for each farm sizé in each crop district. This
results in an increase in the number of rows in the model
to 1,318 from 1,234, This capitallrow contains a coef-
ficient for each activity in the model which has an
operating cépital component. These coefficients will be
the calculated quantity of operating capital required to
produce one unit of product; (e.g.) a bushel of grain or
one animal.

Thus each time the level of a particular activity
in the solution increases by one unit, the capital row
total is increased by the corresponding operating capital
coefficient. ' Therefore the final solutions indicate the
income and employment levels for each fafm size and the

level of operating capital required to produce that income.

14 -
This operating capital constraint is identified
as equation (15) in the section of this chapter concerning
the mathematical model.
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As deScfibed, the capital Tow ié simply of an ac-
counting nature and it has no effect upon the solutions
a@s no upper restraint level is specified for it. By
specifying other restraint levels for this row it would
be possible to change the solutions but this will not be

considered in this thesis.

15
2.2 Linear Programming 3 and Economic.Analysis16

The purpose of this section is to indicéte the
relationship between the economic analysis and linear
programming as they relate to this thesis. Special refer-
ence is made, using examples, to indicate the effect which
changing commodity prices and input costs have én solutions

of the linear programming model.

L3The following references are recommended reading
to gain an understanding of linear programming:- William
J. Baumol, Economic Theory and Operations Analysis (3rd
ed.; Englewood Cliffs: Prentice-Hall Inc., 1972), chapter
12. Alpha C. Chiang, Fundamental Methods of Mathematical
Economics (2nd ed.; New York: McGraw-Hill Book Co., 1974),
chapters 18 and 19. Robert Dorfman, Paul A, Samuelson,
and Robert M. Solow, Linear Programming and Economic
Analysis (New York: McGraw-Hill Book Co., 1958). Saul I.
Gass, Linear Programming (3rd ed.; New York: McGraw-Hill
Book Co., 1969). Earl 0. Heady and Wilfred Candler,
Linear Programming Methods (Ames: The Iowa State Uni-
versity Press, 1969). Chaiho Kim, Introduction to Linear
Programming (New York: Holt, Rinehart and Winston Inc.,
19/1).

16rhe following references were used for the eco-
nomic analysis of this chapter:- C. E. Ferguson, Micro-
economic Theory (3rd ed.; Homewood: Richard D. Irwin Inc.,
1972). Bo SBdersten, International Economics (New York:
Harper and Row, 1970). '
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General equilibrium theory may be employed to
explain these relative effects of price changes if the aé-
sumption is made that the production functions are homo-
geneous of degree one. Figure 2.1 shows an Edgeworth box
diagram illustrating the case of producing two:goods
(oats and feeder cattle), employing'two factors (labor
and lénd).-

The contract curve, as shown in the diagram is be-
low and to the right of the diagonal line 00'. This indi-
cates that oats isithe land intensive good and feeder
cattle is the labor intensive good, which is to be ex-
pected. This contract curve joins all points where the
oats and feeder céttle isoquants are tangent to one
another. The oats iédquaﬁts are indicated as C1C15 CyCy
and C3C3 while the feeder cattle isoquants are TlTl’ T,Ty
and T3T5.

The concept of the Edgeworth box is a useful one
when considering linear programming as the sides of the
box indicate how much of each resource is available to be
used for the production of the competing commodities. By
changing the amount of available resources, the length of
the sides of the box will change. Thus when the model for
this thesis is considered there are really three boxes,
one inside of the other. One box representing available

resources for each farm size.
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A productibn-possibility curve can be derived
from the Edgeworth box diagram which is useful for il-
lustrating the effect of commodity price changes; This
derived curve is shown in Figure 2.2. The production-
possibility'curve in Figure 2.2 is ZZ' with output of oats
on the vertical axis and output of feeder cattle on the

horizontal axis. If the initial price line is PoPo, with

Price of Feeder Cattle
Price of Oats

librium position will be at A where PoPo is tangent to

a slope of - , the initial equié

ZZ'. At point A the resulting output of oats is a and of
feeder cattle is b.

If however the price of oats rises relative to
the price of feeder cattle, the slope of the price line
will flatten out, as illustrated by PlPl and the equi-
librium position moves from A to B where P;P; is now
tangent to ZZ'. At B the output of oats is now a' and
the output of feeder cattle has declined to b'. Because
the production-possibility curve, as illustrated in Figure
2.2 has a smooth shape very small relative changes in oats
and/or the feeder cattle prices will have an effect on
the solution values of these two commodities.

When considering the same two commodities in pro-
duction (oats and feeder cattle) in a linear programming
problem which is to maximize revenue; the production-
possibility curve is the outside edge of the Feasible
Region. This situation is illustrated in Figure 2.3. In

this example the two commodities have to be produced
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Oats
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Cattle
Figure 2,2

Production-possibility Curve for Two Commodities.
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Figure 2.3

Feasible Region: Two Commodities,
Three Restraints.
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subject to three linear restraints shown as aa', bb' and
cc', which‘bound the feasible région. As can be seen
these restraints approximate the production-possibility
curve Z2ZZ°' in Figure 2.2,

These linear segments of the production-possibility
curve illustrate an interesting point in linear program-
ming with respect to the effect of the relative price
changes. In Figure 2.3 the initial equilibrium position
is at A where PiPi is tangent to the boundary of the
feasible region. As was shown in eéonomic theory, a very
small change in the relative prices will upset the equi-
librium position{ In Figure 2.3 however the line PiPi*
can move between bb' and cc’, pivoting at A without up-
setting the solution values of the commodities. This
area of movement is shown as Q and is that amount. of
movement which can take place in the relative prices which
is tested for by sensitivity analysis.

In this example for a change in the solution to
take place the C.J. line P!P! must flatten out more than

11

the slope of the linear segment BA, to one such as PéPé.

If this new C.J. line has a slope like PéPé then the

*This line (PiP') 1s not strictly a commodity

price line as in Figure 2.2, but a line showing the rela-
tive C.J. values of the two commodities. The G.J. values
are the net returns for the commodities and thus changes

in both commodity and factor prices will affect the slope

of PiPi.
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solution position will.mdve‘tq point B where line PPY
(parallel to PéPé) touches the boundary of the feasible
region. |

In this case with only three linear segments for
the boundary of the feasible region, the flexibility of
the C.J. line is great. As more réstréints are added how-
ever, then the closer the bdunqgry of the feasible region
approximates the smoothiproduction-possibility curve ZZ'
in Figure 2.2.. This situation is illustrated in Figure
2.4 where oats and feeder cattle have to be produced
subject to seven restraints.

If the initial equilibrium position is at A, with
a C.J. line touching the boundary of the feasible region
at that point; then this C.J. line can only pivot on A
within the segment shown as Q before the solution position
moves to either B or C. Thus in this example the solution
position is much more sensitive to price changes than for
the example depicted in Figure 2.3,

The examples and diagrams presented in this
section are simplifications so that they can be illustrated
in two dimensions. With more than two commbdities, as
with this model which has 41, it is necessary to consider
n dimensional rather than two dimensional space. The
concept of the effect of commodity and factor price changes

is essentially the same.
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Feasible Region: Two Commodities,
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2.3 Mathematical Model

As stated in the first section of this chapter an
interregional linear programming type model was developed
by Framingham, et al.,17 which is employéd in this thesis,
with the éddition of the capital row.

It pfovides for explicit consideration of employ-
ment and income on a farm~size specific basis. This is
achieved through:

1. Labor constraints by farm type included in the
model. The specification.of lower bounds on labor re-
quirements by farm size provides the capacity to require
that agricultural employment be at or above a given level.

2. Net income18 constraints by farm type in-
cluded in the model.

As a result, it is pdssible to constrain agri-
cultural production in a context requiring that all costs
of production be covered on any one or all fafm types.lgl

In addition to these two specific features, the
model provides for specification of agricultural commodi ty

demand categories, corresponding production alternatives

l7Framingham, Craddock and Baker, op. cit.

18Returns to management plus profit.

19such specification is equivalent to the require-
ment that pure profits plus returns to management be non-
negative.
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and regional production’ constraints on a farm size spe-
cific basis. As well, land constraints in the model are
specific to soil type andvthe effect of commodity price
changes can be analyzed.

An algebraic statement of the agricultural pro-
duction analysis model is as follows:

Maximize the objective-function

14 3 3 40 14 14 16 W
Y= £ z L . Ly X.. - I z r t . T . (1
i=1 j=1 k=l p=1 "JKPTRIRP T 5 5 ooy VEPTVIP
14 14 41 |
- Z z L c._. A .
i=1 v=1 p=17 V'P VP
subject to the following constraints:
Land Availability
3 40
jil pil a1 jkpXijkp S Lik for all i and k (2)

Regional and Provincial Commodity Maximums and Minimums

3 .
kilbijkpxijkp;zRijp for all i and j and for p= ié?éb(B)
26-28,
33, 34,
36"40 .
3 .
! i 1 == -
kilbijkpxijkﬁERijp for all i and j and for p %8?§0;(4)
. 26-28"
33, 34,

36"40.
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14 3 .3
£ I Ib;a X.. =P for p=1-9, 17, 20, 25, (5)
1=1 j=1 k=1 -JkPijkp="p 34, 36-40,
14 3 3 ()
L z Z b, <:P for p= 1-9, 17, 20, 25, 6
151 o1 kel BIkPTi3kpS 34, 36-40. |

Income Constraints

-3 40

z Ly, X . =>Y . for all i and i (7
k=1 p=1 71 jkp 1ijkp = i | ] ' )

Labor Constraints

3 40

k;l zl 1lep i jkp = LH; i3 for all i and j (8)
= p:.-

Livestock Feed Supplies

3 2 13 3 40 (9)
z z Z m_ b, . X.. - Z r f£X 9
j=1 k=1 p=11 P tJkPijkp © .o, 5 o7p713%p
16 14 16 14 ‘
+ £ T . = &£ T, = 0 for all i
p=14 Py=1 ViP p=14 Pymp 1VP
Intermediate Livestock Commodity Supplies
3 3 14
2 S:ia. X o0 = 'osa Xo.a o+ A 10
=1 B3%ati3p T I S433pqtiysp T T Avip (10)
14 ‘
- ZAj45 =0 for all i and q and for p = 17-41
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Supplies of Feed Grain for Sale

3 2 14
L I b;apXso - & T, = 0 for all i and for (11)
=1 k= TIPTRIRR T Tivp

p = 14, 15, 16

Minimum Oats in Livestock Rations

3 2 - 40
T
z T —_p (12)

m b, k. X . - £ f' X . +m
j=1 k=1 1271512 1jk12 p=17 1lp 13j3p 15 iv
- mlSTViISZO for all i and v

Minimum Barley in Livestock Rationms

3 2 | 40

gz by 112X, : - Zf') X, .. + m,T. 13
521 o 13°1 jk13%1 jk13 17° 2p 133p T M16-ivie (13)
- m16Tvil6:2 0 for all i and v

Hay Supplies

3 .
jilbijS,loXijs,lo - thijBP = 0 for all i and for (14)

p = 17-32, 36, 37.

Ogerating Capital Requirement

3 41

Z L Z.

oXi sy = O for all i and j (15)
1jkp™ijkp =
k=1 p=1
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with the subscripts identified as follows:

i and v
J
k

q

r

regions 1-14

farm and enterprise sizes 1-3

soil types; 1-2 are crop land; 3 is
pasture land

commodity produced; p % 1-9 are crops
produced for sale to final provincial
demand or fér export; p = 10 is hay;

P = 11-13 are cereals produced for feed

within a region; p = 14-16 are cereals

Aproduced for sale as feed in other

regions; and p = 17-41 are livestock
commodities
intermediate livestock commodities 1-6

cereal feed types 1-2

and with the variables identified as follows:

Y

1 jkp

X
ijkp

vip

-l

net revenue

= net revenue from the production of one

unit of commodity p in region i on farm

~size j and soil quality k

the quantity of commodity p produced in
region i on farm size j and soil quality
k

transportation cost per unit of crop
commodity p transported from region v to

region i




Tvip

C_.
vip

AVip

ik
81 jkp
ijp
1

i1jp

1jkp

13
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quantity of crop cbmmodity 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 livestock animals of commodity
type p produced on farms in region v trans-
ported to farms in region i
land with soil quality k available in region
i
the commodity 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 size j
the maximum level of production of com-
modity p allowed in region i on farms
with enterprise size j
per unit yield of commodity p in region i
on farms of size j and soil quality k
minimum provincial consumption plus export
demand for commodity p
maximum provincial cohsﬁmptibn plus export
demand for commodity p
minimum income requirement for farms of

size j in region i




Y1 jkp

®1 jkpq

s!,
1 jkpq

Zijkp
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= net revenue from commodity p produced in

region i on farms of size j and soil
quality k
minimum labor hours required on farms of

size j in region i

= labor hours required per unit of commodity

P produced on soil of qualigy k on farms
of size j in region i

metabolizable energy provided per unit of
commodity p produced

metabolizable energy required per unit of

~commodity p produced

supply of intermediate livestock inputs of
type q produced per unit of commodity p
produced on soil quality k on farms of
size j in region i

amount of intermediate livestock inputs of
type q required per unit of commodity p
produced on soil quality k on farms of
size j in region i

minimum requirement for feed of type r per
unit of commodity p produced

hay requirement per unit of commodity p
produced

quantity of operating capital required to
produce a unit of commodity p in regiom i

on farms of size j and soil quality k.
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2.4 Study Regions

Application of the model to analysis of policy im-
pacts on region specific objectives for Manitoba regions
required prior stecification of provincial regions. The
criteria employed in that specification were:

1. The concept of functional economic areas.zo’

2. Compatibility with established administrative
regions of the provincial gevernment‘s Department of
Agriculture.21
Given the regional analysis research results developed by
Maki and MacMillan and the recently specified boundaries
for each of the five administrative regions of the Manitoba
Department of Agriculture, the study regions illustrated
in Figure 2.5 were specified. Given the intraregional
variability in production practices and soil productivity,

subregions corresponding to Manitoba crop districts (see

Figure 2.6) were identified in each region in order to

2OPrior analysis of regional systems in Manitoba
conducted by Maki and MacMillan facilitated satisfaction
of that criterion. See Wilbur R. Maki and James A.
MacMillan, Regional Systems for Development Planning in
Manitoba, Research BulTletin No. 70-L.(Winnipeg:
Department of Agricultural Economics, University of
Manitoba, September, 1970).

21The Manitoba Department of Agriculture is the
government department primarily responsible for agri-
culture and rural development in the province. Therefore,
the ultimate usefulness of the study results is dependent
on the ability of departmental staff to utilize the
results in the context of their administrative regions.
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Figure 2.5

Study Regions and Descriptive Information
Indicative of Current Demographic
Conditions and Trends@

8The five study regions corresponding to adminis-
trative regions of the Manitoba Department of Agriculture
are indicated by the wide boundary lines. The other
regions and related demographic information are those de-
lineated by Maki and MacMillan and are included to pro-
vide the reader with descriptive background information.
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provide for identification of small area differences in
costs of production and factor input requirements. The
linear programming analysis was conducted on the basis of
the 14 subregions (cropvdistricts) and the results ag-
gregated to prnvide regional results.

Since the results obtained from this analysis are
produced both for the fourteen (14) crop reporting dis-
tricts and for the five (5) administrative regions desig-
nated by the Manitoba Department of Agriculture, a method
was, therefore, required by which the results for the crop
reporting districts could be aggfegated to the five ad-
ministrative regions.

This method was based on unpublished provincial
statistics of farm numbers and output of farms in the crop
districts and administrative regions. The resulting re-
lationship bétween crop reporting districts and admini-

strative regions is shown in Table 3.

2.5 Land Constraints

Land constraints (referred to as L;x in model
equation [2] ) were specified for each of the 14 subregions
and for 3 land categories within each subregion. The 14
subregions (denoted by the subscript i in the algebraic
statement of the model) are those illustrated in Figure
2,6 The 3 land categories (model subscript k) are culti-
vated land in farms where k = 1 and 2 and all unimproved

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




Table 3

Relationship of Crop Reporting Districts
and Manitoba Department of Agriculture
Administrative Regions?

M.D.A. Administrative Regions Crop Reporting Districts
Interlake (4) + (12) + (6.4% of 5)
Eastern (6) + (93.6% of 5)
Central (3) + (70% of 2) + (48% of 8) + (33% of 9) + (24.6% of 14)
South West (1) + (30% of 2) + (52% of 8) + (58% of 9) + (77% of 10) + (7)

North West (11) + (23% of 10) + (75.4% of 14) + (9% of 9) + (13)

a _
The relationship between Administrative Regions and Crop Reporting Districts
was based on unpublished provincial statistics of farm numbers and output of
farms. ' ’

6¢
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distinction between type 1 and 2 land was based on texture
assumed to reflect east of cultivation and hence cost of
production'differences»based on horsepower requirement.
The specific distinction is that type 2 soils are those
identified as clay soils while all others are type 1 soils.
In the analysis all cultivated crops may be grown on type
1l and 2 soils with the exception of hay. All hay is as-
sumed to be grown on type 2 soil.‘ The basis for that as-
sumption is the general practice of seeding hay crops on .
type 2 soils requiring'improved drainagé and aeration.

2.6 Commodities and Production Alternatives Included in
the Analysis

It is possible to construct a model including all
agricultural commodity production. However, a number of
commodities are produced in veryrsmall quantities. As a
result the general applicability of the model is not
seriously affected by their exclusion. Therefore the
commodities included in the analysis consisted of that
group of commodities acéounting for 95%+ of each sub-
region's total production in 1971.9 The commodities in-
cluded for each region are specified in Table 4. The
historical information which served as the basis for their
selection is outlined in Table 1 of Appendix A,

The types of enterprise (production activities)
included as alternative means of pfoducing each of the

crop and livestock commodities analyzed were specified on
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Table 4

Commodities Included in the Analysisa

Crops Livestock
Wheat Veal
Oats Beef
Barley Pork
Flax Turkeys
Rapeseed Broilers
Rye Eggs
Sunflowers Manufactured Milk
Sugar Beets Fluid Milk
Potatoes

aExcept for Sunflowers and Sugar Beets each
commodity is produced in all subregions. Production of
these two crops is restricted to the following subregions:

Sunflowers--1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
14

Sugar Beets--3, 4, 5, 8
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the basis of the knowledge of study participahts22 con-
cerning Manitoba's agricultufal production. The types of
enterprise (activities) specified for each commodity pro-

duced were as follows:

2.6.1 Crops. One type of enterprise was specified for
each of soil types 1 and 2 and each crop commodity pro-

~ duced. Three identical activities were provided for pro-
duction of wheat, ocats and barley. The first produced
wheat for export sale, the second produced Wheat for feed
and the third produced wheat for sale as feed.

Restriction of each crop commodity's production to
one enterprise type (activity) was made possible through
the identification of composite acre units of production.
A composite acre of production consisted of two parts;
that part which was produced on summerfallow and that part
produced on stubble. The proportion of each acre produced
on summerfallow was based on information concéerning crops
seeded on summerfallow provided by the Manitoba Crop

Insurance Corporation.

2.6.2 Livestock:. Veal enterprises were of two types.

One type was that of veal produced in the form of a suck-

ling beef calf raised to 300 pounds on pasture. The other

227he study participants were those farmers who
were surveyed for the study by Framingham, et al. (op. cit.).
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was that of producing a 300'pound veal calf through con-

fined;rearing of a new born dairy calf on milk supplement

and other ingredients required to provide an adequate

ration.

Beef enterprises consisted of two similar sets of

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

activities contained in each set were:

1.

2.
3.

Produce and rear a new born calf from birth to
500, 700, 1,050 or 1,170 pounds.

Rear a 500 pound calf to 1,000 or 1,170 pounds.
Rear a 700 pound stocker animal to 1,050

pounds.

Combination of activities under (1) above with

those under (2) or (3) provided base animals for items

(2) and (3). The only restriction was that all animals

fed be produced within Manitoba. That is, net imports of

feeding enterprise animals (500 1b. calves and 700 1b.

stocker cattle) were assumed to be zero.

Hog enterprises consisted of three types:

1.

2'
3'

A farrow to weanling enterprise. o
A farrow to finished hog enterprise.

A weanling to finished hog enterprise.

Weanling-finished hog enterprises were restricted to wean-

lings available from Manitoba hog enterprises of typé (1).

That is, net Manitoba weanling imports were assumed to be

Zero.
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Milk’produétion'enterprises of two types were in-
cluded in the analysis. One provided for the prdduction
of fluid'milk; the other manufactured milk.

Poultry enterprises for each of egg, broiler
chicken and turkey production were provided.

The above described activities and actiVities to
transport feed grain and animals between regions completed
the livestock sector. Throughout the algebraic statement
of the model the commodities and commodity producing
enterprises (activities) are identified with the subscript
P. The specific commodity and/or enterprise activity
corresponding to each value of p are identified in Appendix-

A Table 2.

2.7 Size of Enterprise and Farm

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

The nature of each of the three sizes is indicated
in Table 5. The reader will note that small and medium
livestock enterprises have the same size specification.
This was necessitated by the absence of data adequate to
differentiate between costs for small and medium livestock

enterprises.




Criteria Employed to Differentiate between Size

Table 5

of Enterprises Included in the Analysis?

Enterprise ije

Size of Enterprise

Small

Medium

Large

CROPS

b

BEEF

1.
2,

3.

Cow/Calf (Farm Herd)
(Ranch Herd)
500-700 pounds
- Wintered for 200 days
a. 700-1,050 pounds
No Grass
b. 820-1,170 pounds
Pasture Period Only

4. 500-1,000 pounds
Labor Cost

HOG

l. Farrow to Finish

2. Farrow to Weanling

3. Weanling to Finish

DAIRY

1. Cows

Fluid and Manufactured

less than
240 acres

100 cow herd

$6.95
$4.97
$1.50
§7.62

30 sows
30 sows
500 feeders

36 cows

240-759 acres

100 cow herd
$6.95
$4.97
$1.50
$7.62

30 sows

30 sows _
500 feeders

36 cows

760 acres and
over

200 cow herd
$2.76
$1.97
$1.50
$3.01

60 sows

60 sows
1,000 feeders

48 cows
£
(Continued) "




Table 5--Continued

Enterprise Type Size of Enterprise

Small Medium Large

POULTRY
1. Laying Hens Uncaged Uncaged Caged

Costs calculated :

according to system

used. _
2. Broilers less than less than 10,000 or

10,000 - 10,000 more birds

3. Turkeys (see footnote c) :

_ %The dollar figures in this table are the per animal labor costs attributable to
these livestock enterprises in 1971. These values may be found in the report by
Framingham, et. al., (op. cit.) in the following tables:

500-700 pound stocker: Appendix A Table 49.6.

700-1,050 pound fed steer: Appendix A Table 49.4.
820-1,170 pound fed steer: Appendix A Table 49.5.
:500-1,000 pound fed steer: Appendix A Table 49.7.

jg%ﬁﬁ%%} bFor beef enterprise 1, the designation of either Farm or Ranch Herd refers to
7 the

e'different costs involved. For beef enterprises 2, 3a, 3b and 4 the only difference
F e gge;ween the enterprise sizes is with respect to the labor costs per animal, as shown.

1
)i

7

F

CThe cost of production was calculated per bird'for a flock of >10,000 broilers
fand large turkey flocks. The adjustment for small and medium flocks was assumed to be
“ | éthe ratio of the la

& bor costs for large (>3,000) versus small (<3,000) laying hen flocks.
“This ratio was 1.5:1. ,

(44
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Given the above}enterpriée-sizes three farm sizes.
were defined according to combinations of the crop and
livestock enterprise sizes. The farm size definitions are{

1. Small Farm--A farm with small Crop acreage

(less than 240 acres) and small livestock
enterprises.

2. Medium Farm--A farm with medium crop acreage

(240 to 759 acres) and small livestock enter-
prises.

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

(760 or more acres) and large livestock enter-
prises.

Within the model size of enterprise and farm are
identified by the subscript j. Values of j =1, 2 and 3
refer to small, medium and large crop enterprises; j =4,

5 and 6 refer to each of small, medium and large livestock
enterprise and values of j =7, 8 and 9 identify small,

medium and large farm sizes respectively.

2.8 Commodity Constraints

The feasible range of variability in the level and
mix of commodity production is limited. For éxample, it
is not feasible, in the time frame generally referred to
in consideration of agricultural policy alternatives, to
consider agricultural production consisting solely of one
commodity (i.e., wheat). To preclude the possibility of

such analytical results and produce results consistent
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with potential industry adjustments, proVinciél and sub-
region farm size specific minimum and maximum production
constraints where impoéed. They are represented in the
model by equations (3), (4), (5), and (6).

In the analyses conducted commodity production
levels on each farm size were not allowed to fall below
80 percent or rise above 120 percent of 1971 levels.
Provincial production was similarly constrained to not
less than 80 percent and not more than 120 percent of 1971
levels. The 20 percent variation around 1971 levels was
selected to represent the extent of change assumed feasible
in a five-year time horizon given factors constraining ad-
justment in agriculture. The actual constraint levels
employed.are presented in the study by Framingham et.

2
al..3

2.9 Income and Employment Constraints

Industry income -and employment are represented in
the model by equations (7) and (8). Through the speci-
fication of thebnet income and/or hours of work associated
with each enterprise (activity) measurement of income and
employment associated with each set of analytical results
became possible. The inclusion of these region and farm
size specific income and employment equations was central

to the analyses. By specifying minimum and/or maximum

3Framingham, Craddock and Baker, op. cit.
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region and farm size income énd employment levels analyses
of minimum incomé lévels, maximum income receivable, and/
or minimum and maximum employment levels a variety of
policy alternatives can be appraised. For example, the
feasibility of generating an average net income of $3,000

per small farm can be détermined.

2.10 Other Model Dimensions

Since the model is structured to allow selection
of minimum cost livestock rations a problem arose re-

garding the income contribution of livestock enterprises.

The net income from each livestock enterprise became a
function of the cereal grains componénts of the main cost
ration implicit in the solution.24 In order to overcome
this problem and allow model selection of minimum cost
rations an average cost per unit of feed was determined.
This was possible since the price per megacalorie of
cereal grain was similar for each of wheat, oats and barley
and variation in the proportion of each grain fed was
restricted to that quantity above the minimum requirement
for a particular grain. To the extent that this pro-
cedure results in variance of estimated income per animal

unit from the true quantity, net farm income is not

24'I‘his results due to- the substitution between
grains which is allowed to select the minimum cost ration..
Thus livestock coefficients are constant except for the
grain component.
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precisely measured..‘The'difference in price per mega-
calorie for the 3 céréals fed ié presented in Table 6 for
the prices employedvin the analyses conducted.

Equations (9) to (14) délineate further dimensions
of the model. Equation (9) specifies that the grain con-
~ sumed by livestock equals grain produced and/or purchased
for livestock feed. Equation (10) specifies the require-
ment that livestock animals (calves, weanlings and stocker
cattle) be féd”eq;al corresponding levels with those live-
stock animals produced. Equation (11) represents total
feed produced for sale and sold as such. ‘Minimum levels
of one or more of wheat, oats and barley are required in
each 1ivesto¢k rations. Equations (12) and (13) assure
that these are met. Equation (14) insures equality of hay
produced and consumed.

The model subscripts identifying each of the right
hand side constraints and/or activities associated wifh

equations (8) to (11) are presented in Appendix A Table 2.

2.11 Operating Capital

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

production activities.




Table 6

Value per Megacalorie of Cereal Grain
at Specified Prices (¢)

Cereal Grain Price per Pounc_la Megacalories per Poundb Value per MegacalorieC
1971 1974 1971 1974

Wheat : 2.43 7.57 1.44 ' v 1.69 5.26

Oats 1.73 5.13 1.25 1.38| 1.40 4.10| 4.50

Barley 1.54 5.64 1.36 . 1.13 4.15

4The price per pound is calculated by allocating the weighted prices in Table 13
by the pounds per bushel. S

Prhe megacalories (Mcal) per pound were taken from "Nutrient Requirements of Beef
g P P q
Cattle'", Bulletin No. 4, (Washington: National Research Council, 1970).

CThe value per megacalorié is calculated by dividing the price per pound by the
megacalories per pound. The bracketed figures (1.40 and 4.50) are averages of the three
grains.

Ly
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The following chapter presents the data developed
for use in épplication of the model and procedures re-

lated thereto.




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 constraint data is available from
the study by Framingham, et. a1.25‘ The procedures em-
ployed in deriving the data input are the same as outlined
in the Same source. Where procedures change, these are

explicitly identified.

3.1 Investment in Land and Buildings

- Regression analysis was used to derive the Land
Values for each crop district using data from the Manitoba

Agriculture Yearbook26 for the years 1961-1974, Between

1971 and 1974 357,900 acres of unimproved land were im-
proved. This was allocated between crop districts using
the percentage distribution of improved land in 1971, The
numbers of improved and unimproved acres by crop district

are shown in Table 7.

25Framingham, Craddock and Baker, op. cit.,
chapter 3.

6Manitoba Department of Agriculture, Manitoba
Agriculture Yearbook (Winnipeg: Queen's Printer, 1974).

49




Table 7
Improved and Unimproved Land (1971 and 1974)

Crop 1971° | 1974°
District Improved Land Unimproved Land Improved Land Unimproved Land
...... ® 6 0 8 606 2 0 0.6 0 5 0505060000800 06000000000 acres LA AN N B 2R BN AR B BN IR BN I B BN BN R N R R A A I I A AR N N I N ]
1 1,081,882 309,260 1,112,125 279,017
2 11387326 3797244 1,170,143 3470427
3 270587930 208’ 365 27116 480 150’815
4 414218 199555 425’814 1877959
5 1,223724 3271223 1,257.903 293044
6 209258 219961 215,092 214127
7 909,137 404,491 934,548 379,080
8 934,609 407,628 960,736 381,501
9 822479 307550 845456 284,573
10 1,298 149 659584 1,334,440 623,293
11 1,019,217 438’471 1,047,706 409982
12 626908 1,130 842 644 445 1,113,305 °
13 587,101 257,669 603, 529 241,241
14 480,050 954,428 493,471 941,007
TOTAL 12,803,988 6,204,271 13,161,888 5,846,371

4pata for both improved and'unimproved land in 1971 are taken from the 1971

Census of Canada, Catalogue No. 96-708.

Vol. IV--Part 3 (Ottawa: Queen's Printer,

May 1973).

PBetween 1971 and 1974 357,900 acres of unimproved land were improved. This is
allocated between crop districts using the percentage distribution of improved land in o
1971. : ' '
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The adjusted acres for improved and unimproved
land, shown in Table 7 were used along with the Land
Values derived from the regression'analysié to calculate
land values for improved and unimproved land. These
values are shown in Tabie 8, and were used to derive the
investment in Land and Buildings at six percent. The re-

sulting figures by crop district are shown in Table 9.

3.2 Taxes

The total operating tax figure of $18,216,000 for
the province for 1974 was obtained from M. Daciw.2’ This
was allocated to each crop district using the percentage
distribution of operating taxes in 1971; The comparative
figures for 1971 and 1974 are shown in Table 10.

The resulting operating taxes for 1974 were al-
located to both improved and unimproved land using the
appropriate figures from Table 7. These taxes for improved

and unimproved land are shown in Table 11.

3.3 Labor and Machinery

. The computer programming approach used in 1971 to
simulate labor and machinery costs was not employed in
this thesis to generate the basic data inputs for the
calculation of the costs of production. This was due to

a lack of time and reSources which would have been

27Statistician, Planning Secretariat, Manitoba
Department of Agriculture, Winnipeg.
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Table 8

Land Values (1974)

Crop 1974 Value 1974 Value ofy 1974 Value of o
District of Land® Improved Land Unimproved Land

® & 0 0080 8 5 00658 00 dollars per acre ......0.0'....‘..'

-

1 100.17143 115.63 38.54
2 117.14286 138.24 46.08
3 160.37143 167.81 55.94
4 148.02857 186.00 62.00
5 140.14286 160.34 53.45
6 ' 74.51429 111.65 | 37.22
7 80.48571 99.66 33.22
8 112.08571 138.29 | 46.10
9 102.37143 123.03 41.01

10 90.74286 115.19 38.40

11 97.77143 120.33 40.11 -

12 67.42857 116.71 38.90

13 106.28571 131.28 43.76

14

71.28571 126.69 42.23

8The figures for the 1974 Value of Land by crop
district were derived by regression analysis employing

data from the Manitoba Agriculture Yearbook for the years
1961-1974.

Prhe land values for improved and unimproved land
in 1974 result from an adjustment process which uses both
the 1974 land values (from the regression analysis) and
the acres of Land (given in Table 7). This adjustment pro-
cess is §iven in the report by Framingham, et. al. (op. cit.,
chapter 3.) '
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Table 9

Investment in Land and Buildings
at Six Percent (1974)2@

Crop District Improved Land Unimproved Land

teeeseess dollars per acre ...evvvnee..

1 6.94 2.31
2 8.29 | 2.76
3 10.07 3.36
4 11.16 | 3.72
5 9.62 3.21
6 6.70 2.23
7 5.98 1.99
8 8.30 2.77
9 7.38 2.46
10 6.91 | 2.30
11 7.22 2.41
12 7.00 2.33
13 7.88 2.63
14 7.60 2.53

8The values for improved and unimproved in this
table are the result of taking six percent of the values
given in Table 8.
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Table 10

Operating Taxes in 1971 and 19742

|

e e EAmimracr e e et et e L

1971 Percent 1974

Crop Thousand- Distribution Thousand
District Dollars of 1971 Dollars
1 1,448 ' 6.90 1,257
2 1,804 8.60 1,567
3 4,343 20.70 | 3,771
4 629 3.00 546
5 3,399 16.20 2,951
6 294 - 1.40 255
7 1,573 7.50 1,366
8 1,343 6.40 1,166
9 1,133 5.40 984
10 2,014 9.60 1,749
11 1,196 5.70 1,038
12 629 3.00 546
13 776 3.70 674
14 399 11.90 346
TOTAL 20,980 100.00 18,216

4The operating taxes for 1971 by crop district
were supplied by M. Daciw (Statistician, Planning Secre-
tariat, Manitoba Department of Agriculture, Winnipeg).
When the information was required for this thesis M. Daciw
was only able to supply the total figure for 1974, This
was allocated between crop districts using the 1971 per-
centage distribution.
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Table ll

Taxes per Acre for Improved and
Unimproved Land (1974)2

Crop District Improved Land Unimproved Land

Q.O...Q.llll.) Dollars ® 0 2 09085 0000000000

1 1.04304 .34768
2 1.21855 . 40618
3 1.74039 .58012
4 1.11778 .37259
5 2.17692 | .72563
6 .89015 .29671
7 1.28758 .42919
8 1.07179 .35726
9 1.04646 . 34882

10 1.13409 .37803

11 . 87642 29214

12 .53764 .17921

13 .98546 .32848

14 .42867 | 14289

%The values given in this table are the result of
allocating the 1974 taxes by crop district (given in Table
10), using the acreage figures given in Table 7. The pro-
cedure employed for this allocation is outlined in the
report by Framingham, et. al. (op. cit., chapter 3).
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' fequired to update the data sources for the machine
systéms involved. |

Instead these values were indexed up from 1971 by
the following percentages: labor, 48.12 percent and

machinery, 18.29 percent.28

The wage rate for 1974 was
$2.22 per hour and was.included in the cost of production
simulation model along with the updated labor and ma-

chinery costs.

3.4 Fertilizer Use

The procedure used to calculate fertilizér cost
in 1971 was an adjustment of the 1971 sales by data sup-
piied by the Manitoba Crop Ihsurance‘Corporation. It was
not ﬁossible to make the same adjustment for 1974 so the
same sales figures (after the 1971 adjustment) were used
for this study.

The 1974 prices for each of the main types of com-

pound fertilizer were taken from the Farm Data Handbook.29

28
These index values were taken from the Manltoba
Agriculture Yearbook, op. c1t., p. 103.

29 :
Manitoba Department of Agrlculture Farm Data
Handbook (Winnipeg: Economics Branch, Mani toba Department
of Agriculture, 1972) Fertilizer prices updated to 1974
on page II-8,




’ZOOvpounds of 0-0-62
124 pounds of K,0

Therefore, K50 = $0.0573 pér pound

K,0
Therefore, N
PZOS 1.

200 pounds of 34-0-0
68 pounds of N
= $0.1441 per pound

200 pounds of 23-23-0

46 pounds N + 46 pounds

P,05

46 pounds of N x $0.1441

46- pounds of P,05

Therefore, P205 = $0.1080 per pound

2.

200 pounds of 27-27-0

54 pounds N +
54 pounds Py0gq

54 pounds N x $0.1441

54 pounds of Py0g

Therefore, P50j3 = $O.1078.per pound

3.

200 pounds of 11-55-0

22 pounds N +
110 pounds P505

22 pounds N x $0.1441

110 pounds of Py05

Therefore, P05 = $0.1021 per pound

57
$7.10

$7.10

- $9.80
$9.80

$11.60

$11.60
$6.63
$4.97

. $13.60

$13.60
$§7.78
$5.82

$14.40

$14. 40
$3.17
$11.23




4, 200 pounds of 11-48-0

22 pounds N +
96 pounds Py05

22 pounds N x $0.1441
96 pounds of P505
Therefore, Py05 = $0.1045 per pound

5. 200 pounds of 11-54-0

22 pounds N +
108 pounds P04

22 pounds N x $0.1441
108 pounds of P,04
Therefore, P05 = $0.1031 per pound

58
$13.20

$13.20
$3.17
$10.03

$14.30

$14.30
$3.17
$11.13

The price per pound for phosphorous in the five

different compound fertilizers is averaged to give an

average price of $0.1051.

The prices used are:

Nitrogen ~ $0.1441 per pound
Phosphorous $0.1051 per pound
Potassium $0.0573 per pound

3.5 Chemicals

The prices of these herbicides in 1974 were aver-

ages from various companies selling these products. The

procedure used to arrive at the average per acre cost is

shown in Table 12. The resulting average per acre cost

was $0.49 per seeded acre for each crop in each crop

district.




Table 12

Calculation of Average per Acre Herbicide Cost.(1974)a

Ounce Acid Acreage Ounce Acid per ~ Cost Per Cost Per Cost Per
Per Treated . Treated Seeded Acre Ounce - Treated Acre Seeded Acre
Formulation Acre (Thousand) (1) x (2) of Acid (2) x (5) . ,
(1) (2) (3) = =———=5, (4) (5) = (1) x (4) (6) = o7 onch !
7,242,985 , 7,242 ,9859 - =
..l'..0“.....l....‘cents..’....l.l...l....
2, 4-D Ester 6.88 433 <41 ' 9.21 63.36 3.79
2, 4-D Ester (L.V.) 7.42 99 .10 12,60 93.49 1.28
2, 4-D Amine 8.56 1,320 1.56 8.49 72,67 13.24
MCPA Ester 6.77 , 35 .03 13.52 91.53 W44
MCPA Amine 8.70 1,907 2,29 12,16 105.79 27.85
MCPA Sodium Salt 8.56 181 .21 11.03 94,42 2.36
TOTAL 4.60 ‘  48.96

—— — —

aV_al;ues which are expressed in this table in physical terms are based on 1971 data glven in the report by
Framingham, et. al. (op. cit., chapter 3). Values expressed in financial terms are based on 1974 data supplied by
the following companies: Chipman Chemicals Limited, United Grain Growers and Pioneer Grain.

DIn 1971 there were 7,242,985 seeded acres of wheat, oats, barley, rye, flax and rapeseed in Manitoba.

6S
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3.6 Seed Cleaning and Treatment

A cost of $0.15 per bushel was supplied by Manitoba
30
Pool Elevators. This translates to the following per

acre costs for the six grains included in the simulation

model:
Wheat $0.23 per acre
Oats $0.35 per acre
“Barley $0.24 per acre
Rye $0.18 per acre
Flax $0.09 per acre
Rapeseed $0.02 per acre

3.7 Overhead Costs

The overhead expenditures for 1971 were adjusted
upward by the percentage increase in the '"Materials and
Services" index as taken from the Manitoba Agriculture

31
Yearbook, 1974. The percentage increase in this index

from 1971 to 1974 was 74.96 percent. This had to be ad-
justed as the index contains the increase in fertilizer
costs which was 32,64 percent. Therefore the 1974 over-

head costs were the result of increasing the costs in 1971

by 74.96 - 32.64 = 42,32 percent.

30From communications with Mr. M. Watts, Seeds
Department, Manitoba Pool Elevators, Winnipeg, Manitoba.

3 31Manitoba Department of Agriculture, op. cit.,
p. 103.
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The resulting estimates of provincial overhead
cost by farm size were: |

Small farms ~ 0-239 acres $3.56 per acre

Medium farms 240-760 acres $3.70 per acre
Large farms over 76Q acres = $3.84 per acre

3.8 Cost of Seed

The costs for certified seed were obtained from
price lists supplied by Manitoba Pool Elevators. The costs

for 1971 and 1974 are shown as follows:

1971 , 1974

«s++. dollars per bushel .....
Wheat 2.42 v 7.20
Oats 1.61 3.79
Bariey 2.26 4,44
Rye v 3.00 6.50
Flax 4,90 _ 17.64
Rapeseed 1 8.07 13,50

The data and resulting crop costs of production
are shown in Appendix A, Tables 3-30.

The costs of production for sunflowers, sugar beets
and potatoes were calculated by hand and are shown in

Appendix A, Tables 31-33.

3.9 Selling Prices. for Grains and Special Crops and
Adjustments for Handling and Transportation Costs

3.9.1 Wheat, Oats and Barley. For the crop year

1972-73 the grades for wheat were changed as outlined

below:
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Prior to 1972-73 1972-73 Onwards

No. 1 Manitoba Northern |

No. 2 Manitoba Northern
— 1 CW Red Spring
Top 15 percent of No. 3 Manitoba '

‘Northern . ]

85 percent of No. 3 Manitoba
Northern :

— 2 CW Red Spring

Top 20 percent of No. 4 Manitoba
Northern _

80 percent of No. 4 Manitoba

Northern
— 3 CW Red Spring
No. 5 Wheat
No. 6 Wheat ™ -
: — 3 Canada Utility
Feed Wheat

el

Two other grades were introduced as 1 Canada
Utility and 2 Canada Utility and were specifically de-
signed for new varieties such as Pitic and Glenlea. These
grades are therefore not considered in this analysis.i

Because of this grading change,‘the percentage
distribution of wheat was calculated from 1966-67 through
1973-74 utilizing the new grades. The resulting figures
are shown in Table 13, |

A simple average of these percentage figures for
each grain are as follows: |

Wheat 86.38 percent
Oats 91.31 percent

Barley 89.00 percent




Table 13
Weighted Prices (1974) for Wheat, Oats and Barley

b ——— = == = - : =
1966-74 Weighted Realized? Weighted

1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74 T Percent ‘Price Price .
.................Percen(_: Of quantity produced..............-... o (ﬂ73_7[’) (.73-74)

Wheat‘.‘b . ‘
1 CW 49.88 78.47 48.59 43.53 53.69 71.89 65.13 58.16 58.67 67.92 4.58 3.110736
2 CW 26.80 14.05 10,27 20.55 22,12 14.10 16.63 21.77 18.29 21.17 4.50 .952650
3 cw 9.29 3.00 6.64 14.88 16.15  8.72 8.46 3.93 8.88 10.28 4.37 449236
3 Ucdl, .72 .16 .23 .91 .87 .23_ .65 .52 54 .63 3.91 .024633
o 86.69 95.68 65.73 79.87 92.83 94.94 90.87 84.38 86.38 100.00  4.537255
ats . ) . )
2 CW .12 .83 .13 <45 .53 .89 . .24 .31 44 .48 1.83 .008784
3 CcW 31.08 25,95 21.91 10.71 17.15 30.66 24,26 17.47 22,40 24,53 1.79 .439087
Ex, 3 CW .96 7.12 1.04  3.06 4.83 6.96 1.44 .94 3.29 3.60 1,80 064800
Ex. 1 Feed 19,24 17.14 11.16 9.85 13.01 10.06 17.39 11.15 13.63 14.93 1.73 .258289
1 Feed 38.38 40,01 28.87 53.62 56.19 45,52 48.91 57.00 46.06 50.44 1.72 .867568
2 Feed 4,25 6.15 2.81 5.49 4.74 3.92 4.78 4.40 4.57 5.00 1.69 .084500
3 Feed 74 -1.04 .59 1.79 1.02 44 .93 .81 - .92 1,02 1.68 .017136
94.77 98.24 66.51 84.97 97.47 98.45 97.95 92,08 91.31 100.00 1.740164
Barley , .
2 CW 6S .21 4,07 2,16 .82 .30 .52 .32 .22 1.08 1.21 3.12 .037752
3 cw 69 19.58 13.02 13.29 10.69 11.18 12.65 10.77 10.86 12,76 14.34 3.10 + 444540
2 cw 2¢ .40 1.53 30 1.17 74 .98 .23 .30 .71 .80 3.20 025600
3 cw 2d 4.80 3.33 6.21 4.98 5.49 6.01 7.97 8.22 5.88 6.61 3.19 .210859
1 Feed 47.07 57.51 41,38 53.30 66.24 68,82 65.41 57.55 57.16 64.22 2.59 1.663298
2 Feed 10.86 14.08 10.87 15.56 11.64 "8.00 ‘5.33 6.39 -10.34 11.62 2.58 2299796
3 Feed 1.34 1.67 1.34 1.27. 1.03 .68 49 .72 1.07 1.20 2.53 .030360
" B4.26 95.21 75.55 87.79 96.62 - 97.66 90.52 84,26 89.00 100,00 2.712205

—
—

9The Realized Price (basis Thunder Bay) by grade supplied by Mrs. Maureen Hunter, Canadian Wheat Board,
Winnipeg, Manitoba. » '

Prhe new grading system for wheat was introduced in 1972-73. The percentage figures by grade have been
readjusted prior to 1972-73 to conform with the new grading system.

€1 cW 1n 1973-74.
d 2 CW in 1973-74.

€9
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These figures were expanded to 100 percent by a.
weighting procedure and the resulting averages for each
grade were used to allocate the realized price for 1973-74

by grade. The resulting weighted prices for the grains

are:
Wheat $4.54 per bushel
Oats $1.74 per bushel
Barley $2.71 per bushel

These weighted prices for 1974 for Manitoba, by
crop district are adjusted by freight rate and handling

charges and shown in Tables 14, 15 and 16.

3.9.2 Byé, Flax and Rapeseed. The prices for

these grains for 1974 were taken from the Canadian Grains

_ 32
Industry Statistical Handbook, 1974. The prices used

were the average broadcast street prices for August 14, 21
and 28, 1974. Handling charges of $0.105 were added to

these prices, arriving at adjusted prices as follows:

Rye v $2.616 per bushel
Flax $10.480 per bushel
Rapeseed $7.851 per bushel

From these prices handling and elevation charges

as levied by Manitoba Pool Elevators were deducted. The

resulting prices used in the analysis were as follows:

32Canada Grains Council. Canadian Grains Industry
Statistical Handbook (Winnipeg: Canada Grains Council,
1974), p. 146.




Table 14

Freight Rate and Handling and Elevation Charges Ad justment,
with Resulting Elevator Wheat Prices by Crop District (1974)

- Crop Freight Rates to Thunder Baya - Handling and b Elevator
District ¢ per cwt. ¢ per bu. Elevation Charges Price€
¢ per bu. $ per bu.
1 18 10.8 3.75 4.41
2 16 9.6 3.75 4,42
3 15 9.0 3.75 4.42
4 15 9.0 3.75 4,42
5 15 9.0 3.75 4.42
6 14 8.4 3.75 : 4,43
7 18 10.8 3.75 4,41
8 16 9.6 3.75 4,42
9 16 9.6 3.75 4,42
10 18 10.8 3.75 4,41
11 18 10.8. 3.75 4,41
12 16 9.6 3.75 4.42
13 19 11.4 3.75 : 4.40 .
14 16 9.6 3.75 4.42

8Crows Nest Pass rates expressed in cents per 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle grain in
bushels, not hundredweights. :

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

CThe Elevator price is the price of wheat ($4.54 Eer bushel) calculated in
Table 13, less freight rates and handling and elevation charges.

€9




Table 15

Freight Rate and Handling and Elevation Charges Adjustment
with Resulting Elevator Oat Prices by Crop District (1974)

Crop Freight Rates to Thunder Baya Handling and Elevator
District ¢ per cwt, ¢ per bu. Elevation Charges price¢
¢ per bu. $ per bu.
1 18 6.12 3.5 1.65
2 16 5.44 3.5 1.66
3 15 5.10 3.5 1.66
4 15 5.10 3.5 1.66
5 15 -~ 5.10° 3.5 1.66
6 14 4.76 3.5 1.67
7 18 6.12 3.5 1.65
8 16 5.44 3.5 1.66
9 | 16 | 5. 44 3.5 1.66
10 18 6.12 3.5 1.65 .
11 18 ro 6.12 3.5 1.65
12 16 5.44 3.5 1.66
13 _ 19 6.46 3.5 1.65
14 16 5.44 3.5 1.66

8Crows Nest Pass rates expressed in cents per 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle grain in
bushels, not hundredweights.

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

“The Elevator price is the price of oats ($1.74 per bushel) calculated in Table . X
13, less freight rates and handling and elevation charges.



Table 16

Freight Rate and Handling and Elevation Charges Adjustment,
with Resulting Elevator Barley Prices by Crop District (1974)

Crop Freight Rates to Thunder Baza Handling and b Elevator
District ¢ per cwt. ¢ per bu. Elevation Charges Price€

: ¢ per bu. $ per bu.

1 18 8.64 3.75 2.60

2 16 7.68 . 3.75 2.61

3 15 7.20 3.75 A 2.61

4 15 7.20 3.75 - 2,61

5 15 7.20 3.75 : 2.61

6 14 6.72 3.75 2.62

7 18 8.64 3.75 : 2.60

8 16 7.68 3.75 _ 2.61

9 16 _ . 7.68 , 3.75 2.61

10 18 8.64 3.75 2,60
11 18 8.64 3.75 2.60

12 16 7.68 3.75 2,61
13 19 9.12 3.75 2.59
14 16 7.68 3.75 2.61

#Crows Nest Pass rates expressed in cents per 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle grain in
bushels, not hundredweights. ' :

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

“The Elevator price is the price of barley ($2.71 per bushel) calculated in
Table 13, less freight rates and handling and elevation charges.

L9 -
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Rye _} $2.24 per bushel
Flax o _ $9.88 per bushel
Rapeseed $7.25 per bushel

These prices for 1974 for Manitoba, by crop dis-
trict are adjusted by freight rate and handlingvcharges

and shown in Tables 17, 18 and 19;

3.9.3 Sunflowers, Sugar Beets and Potatoes. The

prices forksunflowers, sugar -beets and potatoes were taken

from the Manitoba Agriculture Yearbook 197433 as follows:

Sunflowers $ .18 per pound
Sugar Beets $50.00 per ton
Potatoes - $ 2.63 per hundredweight

3.10 Net Crop Incomes

Given the costs of production and the final pro-
duct prices, the net crop incomes used in the analysis are

shown in Appendix A Tables 34-37.

3.11 Livestock Ration Costs

This section outlines the procedure used to trans-
form the wheat, oats and barley components of livestock
rations from physical units to the dollar value. The
megacalorie coefficients (Mcals) are sourced in Appendix A

of the study by Framingham, et. al.34

Manitoba Department of Agriculture, op. cit.

34Framingham, Craddock and Baker, op. cit.




Table 17

Freight Rate and Handling and Elevation Charges Adjustment
with Resulting Elevator Rye Prices by Crop District (1974)

Crop = - Freight Rates to Thunder Bay? Handling and Elevator
District ¢ per cwt, ¢ per bu. Elevation Charges~ PriceC
¢ per bu. $ per bu.
1 18 9.00 3.75 2.12
2 16 8.00 3.75 2.13
3 15 7.50 3.75 2.14
4 15 7.50 3.75 2.14
5 15 7.50 3.75 2.14
6 14 7.00 3.75 2.14
7 18 9.00 3.75 2.12
8 16 8.00 3.75 . 2.13
9 16 8.00 3.75 ‘ 2.13
10 18 9.00 3.75 ' 2.12
11 18 9.00 3.75 2.12
12 16 8.00 3.75 2.13
13 - 19 9.50 3.75 2.12
14 16 8.00 3.75 2.13

4Crows Nest Pass rates expressed in cents per 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle grain in
bushels, not hundredweights.

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

“The Elevator price is the price of rye ($2.24 per bushel) calculated using data
from the Canadian Grains Industry Statistical Handbook for 1974, less freight rates and - &
handling and elevation charges.



Table 18

Freight Rate and Handling and Elevation Charges Adjustment
with Resulting Elevator Flax Prices by Crop District (1974)

Crop Freight Rates to Thunder Baya Handling and Elevator
District b Elevation Chargesb Price®
¢ per cwt. ¢ per bu. ¢ per bu. $ per bu.
1 18 10.08 6.0 9.72
2 16 8.96 6.0 9.74
3 15 8.40 6.0 9.74
4 15 8.40 6.0 9.74
5 15 8.40 6.0 9.74
6 14 7.84 6.0 9.75
7 18 10.08 . 6.0 9.72
8 16 8.96 6.0 9.74
9 16 8.96 6.0 9.74
10 18 - 10.08 6.0 9.72
11 18 10.08 6.0 9.72
12 16 8.96 6.0 - 9.74
13 19 10.64 6.0 9.72
14 16 , 8.96 6.0 9.74

8Crows Nest Pass rates expressed in cents per 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle this crop
in bushels, not hundredweights. ‘

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

CThe Elevator price is the price of flax ($9.88 per bushel) calculated using
data from the Canadian Grains Industry Statistical Handbook for 1974, less freight
rates and handling and elevation charges.

0L



Table 19

Freight Rate and Handling and Elevation Charges Adjustment,
with Resulting Elevator Rapeseed Prices by Crop District(1974)

Crop Freight Rates to Thunder Baya Handling and Elevator

District ¢ per cwt. ¢ per bu. Elevation Chargesb Price€
¢ per bu. $ per bu.

1 18 10.08 6.0 7.09

2 16 8.96 6.0 7.11

3 15 8.40 6.0 7.11

4 15 8.40 6.0 7.11

5 15 8.40 6.0 7.11

6 14 7.84 6.0 7.12

7 18 10.08 6.0 7.09

8 16 8.96 6.0 7.11

9 . 16 8.96 6.0 7.11

10 18 10.08 6.0 7.09
11 18 10.08 6.0 7.09

12 16 ’ 8.96 6.0 7.11

13 19 10.64 6.0 7.09

14 16 8.96 6.0 7.11

8Crows Nest Pass rates expressed in cents Eer 100 pounds. These are converted
to cents per bushel as the linear programming model is specified to handle this crop in
bushels, not hundredweights.

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

“The Elevator price is the price of rapeseed ($7.25 per bushel) calculated
using data from the Canadian Grains Industry Statistical Handbook for 1974, less freight >

rates and handling and elevation charges.



3.11.1 Cost of Megacalories from Grain.

1. Beef Veal Calf (300 1bs.):

Oats: 960 1b. x 1.25 Mcal/lb. =

72

1,200 Mcals x 4.10 = $49.20
Plus 1,701 - 1,200 = 501 Mcals x 4.50 = 22.55
$71.75
2. Beef Calf, Birth to 500 Lbs.:
Oats: Same as for Beef Veal Calf = $71.75
3. Beef Stocker, Birth to 700 lbs.:
Oats: 1,464 1lbs. x 1.25 Mcal/lb. =
1,830 Mcals x 4.10 = $75.03
Plus 2,593 - 1,830 = 763 Mcals x 4.50 = 34.34
$109.37
4. Beef Fed Beef, Birth to 1,050 1bs.:
Oats: 1,839 1bs. x 1.25 Mcal/lb. =
: 2,298.75 Mcals x 4.10 = $94.,25
Plus 3,259 - 2,298.75 = 960.25
Mcals x 4.50 = 43.21
Barley: 1,791 1b. x 1.36 Mcal/lb. =
2,435.76 Mcals x 4.15 = 101.08
Plus 6,583 - 2,435.76 = 4,147.24
Mcals x 4.50 = 186.63
$425.17
5. Beef and Dairy Fed Beef, 700 1lbs. to 1,050 lbs.:
Oats: 375 1lbs. x 1.25 Mcal/lb., =
468.75 Mcals x 4.10 = $19.22
Plus 666 - 468.75 = 197.25 Mcals
X 4.50 = 8.88
Barley: 1,791 1b. x 1.36 Mcal/lb. =
2,435.76 Mcals x 4.15 =

101.08
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Plus 6,583 - 2,435.76 = 4,147.24
: Mcals x 4.50 v = 186.63

- $315.81

6. Beef Fed Beef, Birth to 1,170 1lbs.:

Oats and Barley: Same as for Beef Fed
Beef Birth to 1,050 lbs. - = §425.17

7. Beef and Dairy Fed Beef, 500 1lbs. to 1,170 lbs.:

Oats: 879 1lbs. x 1.25 Mcal/lb. =

1,098.75 Mcals x 4.10 = $§ 45.05
Plus 1,558 - 1,098.75 = 459.25 Mcals
X 4,50 = 20.67
Barley: 1,791 1b. x 1,36 Mcal/lb. =
2,435.76 Mcals x 4.15 = 101.08
Plus 6,583 - 2,435.76 = 4,147.24 Mcals |
$353.43

8. Beef and Dairy Fed Beef, 500 lbs. to 1,000 1bs.
(Calf Feeders):

- Oats: 1,201 1b, x 1.25 Mecal/lb. =

1,501.25 Mcals x 4.10 = $ 61.55
Plus 2,130 - 1,501.25 = 628.75 Mcals
x 4.50 = 28.29
Barley: 1,336 1b. x 1.36 Mcal/lb. = |
1,816.96 Mcals x 4.15 = 75.40
Plus 4,908 - 1,816.96 = 3,091.04 Mcals
X 4.50 = 139.10
$304.34
9. Dairy Cows, Fluid Milk Production:
Oats: 2,122 1b. x 1.25 Mcal/lb. =
2,652.50 Mcals x 4.10 = $108.75

Plus 3,763 - 2,652.50 = 1,110.50 Mcals
X 4.50 = 49.97
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Barley: 702 1b. x 1.36 Mcal/lb. = |
39.62

954,72 Mcals x 4.15 =
Plus 2,578 - 954,72 = 1,623.28 Mcals
X 4,50 = 73.05
$271.39
10. Dairy’Cows, Manufactured Milk Production:
Oat and Barley: Same as for Dairy Cows
Fluid Milk Production = $271.39
11. Dairy Veal Calf (300 1bs.):
Oats: 370 1b. x 1.25 Mcal/lb. = 462.50
Mcals x 4.10 = § 18.96
Plus 578 - 462,50 = 115,50 Mcals x
4.50 = 5.20
Barley: 28 lb, x 1.36 Mcal/lb. =
38.08 Mcals x 4.15 = 1.58
Plus 48 - 38.08 =9.92 Mcals x 4.50 = .45
, $76.19
12. Dairy Calf, Birth to 500 1bs.:
Oats: 760 1b. x 1.25 Mcal/lb. =
950 Mcals x 4.10 = § 38.95
Plus 1,186 - 950 = 236 Mcals x 4.50 = 10.62
Barley: 28 1b. x 1.36 Mcal/lb. =
38.08 Mcal x 4.15 = 1.38
Plus 48 - 38.08 = 9.92 Mcals x 4.50 = .45
$51.60,

13. Dairy Stocker, Birth to 700 lbs.:

Oats: 1,264 1b. x 1.25 Mcal/lb. = '
1,580 Mcals x 4.10 =$ 64,78

Plus 2,078 - 1,580 = 498 Mcals x 4.50= 22.41

Barley: 28 1b. x 1.36 Mcal/lb. =
38.08 Mcals x 4.15

Plus 48 - 38.08 = 9.92 Mcals x 4.50

1.58

.45
$ 89.22
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14, Dairy Fed Beef, Birth to 1,050 lbs.:

Oats: 1,639 1b. x 1.25 Mcal/lb. =

2,048.75 Mcals x 4.10 = § 84,00
Plus 2,744 - 2,048.75 = 695.25 Mcals
X 4,50 = 31.29
Barley: 1,819 1b. x 1.36 Mcal/lb. =
2,473.84 Mcals x 4.15 = 102,66

Plus 6,631 - 2,473.84 = 4,157.16

Mcals x 4:50 = 187.07
$405.02
15. Dairy Fed Beef, Birth to 1,170 lbs.:
Oats and Barléy: Same as for Dairy
'Fed Beef, Birth to 1,050 1bs. = $405.,02
16. Hogs,.Farrow to Weanling:
Oats: 49 1b, x 1.25 Mcal/lb. =
61.25 Mcals x 4.10 =§ 2.51
Plus 87 - 61.25 = 25.75 Mcals x 4.50 =  1.16
Barley: 66 1b. x 1.36 Mcal/lb, =
89.76 Mcals x 4.15 = 3.73
Plus 245 - 89.76 = 155.24 Mcals
X 4.50 = 6.99
Wheat: 61 Mcals x 4.50 = 2.75
’ $ 17.14
17. Hogs, Farrow to Finish:
; Oats: 203 1b. x 1.25 Mcal/lb. =
253.75 Mcals x 4.10 = $§ 10.40
Plus 359 - 253,75 = 105.25 Mcals
x 4,50 , ’ = 4.74
Barley: 138 1b. x 1.36 Mcal/lb. =
187.68 Mcals x 4.15 = 7.79

Plus 506 - 187.68 = 318.32 Mcals x
‘ 4.50 14.32




Wheat:

267 Mcals x 4.50

18. Hogs, Weanling to Finish:

Oats:

Plus 272 - 192,50 = 79,50 Mcals

Barley:

- Plus 261 - 97.92 = 163.08 Mcals

Wheat:

154 1b. x 1.25 Mcal/1lb.
192.50 Mcals x 4.10
X 4.50
72 1b. x 1.36 Mcal/lb.
97.92 Mcals x 4.15
X 4.50 |
207 Mcals x 4.50

19, Poultry, Laying Hens:

76
= 12.02

$49.,27

=8 7.89

= 3.58

1

4.06

= 7.34

= 9.32
$ 32.19

Oats: 1.8l 1b./doz. x 1.25 Mcal/lb.=

Plus 2.94 - 2,26 = ,68 Mcals x 4.50

Wheat:

2.26 Mcals x 4.10

3.50 Mcals x 4.50

20. Poultry, Broilers:

Wheat:

21. Turkezs:
Qats:

Plus 9.58 - 7.36 = 2.22 Mcals x 4.50

Wheat:

7.77 Mcals x 4.50

5.89 1b. x 1.25 Mcal/1lb.
7.36 Mcals x 4.10

44,82 Mcals x 4.50

I

=3 .09

.16
$ .28

i

.10

2.02
$ 2.42
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© 3.11.2 Cost of Livestock Feed Supplements. The |

feed supplement portion of the rationms wére determined as .
pounds fed per animal per day multiplied by the number of -
days the animal is on the particular ration. This re-
sulting figure is multiplied by the price per pound of the
supplement.

The resulting costs for each animal type are pre-

sented in Appendix A of this thesis.

3.12 Derivation of Hay Cost of Production

The yield of hay in tons per acre was estimated by
. . . ‘ .35
regression analysis of yield per acre over time taken

from the Manitoba Agriculture Yearbook, for the years 1962-

1971.36 The yields are shown in Table 20.

The cost of production per acre was calculated on
the basis of estimated labor, machinery and other costs,
as follows:

1. Labor Cost -- Manual labor costs were $1.04
per ton in 1971. The figure used for 1974 was $1.54 per
ton which is an increase of 48.12 percent, that being the

37
increase in the labor index. Machine operating costs

35The results of this regression analysis are pre-
sented in the data chapter of the report by Framingham,
et. al.; op. cit., chapter 3.

36Manitoba Department of Agriculture, op. cit.

37As given in the Manitoba Agriculture Yearbook,
1974; op. cit., p. 103.
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Table 20

Estimated Tame Hay Yield by Crop District (1971)%2

Hay Yield

Crop District Tons per Acre
1 1.83
2 1.81
3 1.96
4 2.15
5 1.99
6 1.65
7 1.62
8 1.92
9 2.02
10 1.85

11 1.60
12 1.74
13 2.07
14

1.56

a

The crop district hay yields in this table were
estimated by regression analysis for the years 1962-1971.
The data used in this analysis was taken from the Manitoba
Agriculture Yearbook, 1971, op. cit.
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were calculated by the crop simulation model which allows
for different costs for small (less than 240 acres) and
medium (240-760 acres) sized farms.38 The resulting hay
labor costs per ton are illustrated in Table 21. ’

2. Machinery Cost -- A machinery cost of $12.34
per ton for the small farm size was used in 1971. This
was increésed by 18.29 percent to $14.60 per tom in 1974.39
The medium farm size costs were $5.27 per ton in 1971 and
were increased by 18.29 percent to $6.23 per ton in 1974.

3. Other Costs -- These costs were $O.38 per ton
for twine and $0.80 for seed in 1971. Using an increase
of 74.96 percent which was the rise in the Materials and
Services index 40 from 1971 to 1974, the costs became $0.66
per ton for twine and $1.40 for seed.

Employing these three categories of costs, the
crop cost simulation model calculated the hay costs of
production per acre for the small and medium sized farms.

These costs are shown in Table 22.

38 ®
Large farms (greater than 760 acres) are as-
sumed to have same costs as medium sized farms.

39

This increase is the rise in the machinery cost

index as given in the Manitoba Agriculture Yearbook, 1974,
op. cit., p. 103.

40
Ibid.
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Table 21

The Labor Cost Component of Hay Production
by Crop District and Farm Size (1974)a

Crop _ | Hay Labor Cost per Ton

District Small Size Medium Size

seetcreescerensesseDOllars..ieeene.. cesens .o
1 2.38 | 2.02
2 2.39 2.02
3 2.32 2.12
4 2.25 - 2.07
5 2.31 2,11
6 2.28 2.17
7 2.49 2.08
8 2.34 1.99
9 2.30 1.97
10 2.38 2.01
11 2.36 2.13
12 2.25 2.14
13 2.17 2.00
14 2.32 2,21

|

e

————

2The labor costs per ton illustrated in this
table are generated by the crop simulation model, as de-
scribed in the report by Framingham, et. al. (op. cit.,
Appendix B.)
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Table 22

Cost of Hay Production per Acre
by Crop District (1974)2

Crop Hay Cost of Production per Acre
District Small Size - ' Medium Size
N I T =T - coene
1 37.16 19.66
2 36.65 | | 19.59
3 39.62 | 21.64
4 42,82 | 23.11
5 40.07 21.85
6 34,17 | - 18.64
7 33.30 - | 17.89
8 38.62 | 20.42
9 40.23 \ 21.30
10 37.18 | 19.81
11 32.84 18.03
12 35.56 | 19.28
13 40,77 21.99
14 32.87 18.01

8The cost of production figures illustrated in
this table are generated by the crop simulation model, as
described in the report by Framingham, et. al. (op. cit.
Appendix B.) :
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3.13 Pasture Requirements and Costs

The requirements in acres per cow by crop district
are given in the 1971 report by Framingham,’et. al.41 The
resulting costs for the livestock enterprises which use

pasture are givén in Appendix A, Table 38.

3.14 Non-Feed Costs

These costs for the livestock enterprises included

in the analysis are presented in Appendix A, Tables 39-59.

3.15 Selling Prices of Livestock Products42

3.15.1 Cattle.
1. Finished Beef. The selling price of $45.32

per hundredweight was calculated as follows:

Grade No. Slaughtered Average Price  Weighted Average
$ per cwt.) Price ($ per cwt.)

Steers
Choice 110,388 48.76
Good 23,786 47.41 47.21
Medium 4,204 43.40
Common 20,508 39.36
158, 886

41Framingham, Craddock and Baker, op. cit.,
chapter 3.

42The following sources were used for these prices:
Mani teba Department of Agriculture, Manitoba Agriculture
Yearbook, 1974, op. cit., Canada Department of Agriculture,
Livestock Market Review. Production and Marketing Branch,
Markets Information Section (Ottawa: Queen's Printer,
1974), and Canada Department of Agriculture, Poultry Market
Review. Production and Marketing Branch, Markets
Information Section (Ottawa: Queen's Printer, 1974).




Grade

Heifers

Choice
Good-
Medium

Common

Thus through the calculation (47.21 x .76) + (39.34 x .24)

No. Slaughtered A

28,568

7,312

909
12,470

—

49,259

41.30
39.58
39.74
34.69

verage.Price
($ per cwt.)

Weighting factor for Steers =

Weighting factor for Heifers

Wéighted.Average
Price ($ per cwt.)

39.34
158,886 _ .,
208,145
49,259 = .24
208,145

a price of $45.32 per hundredweight was determined.

. 2, Feeders.

The selling price of $39.29 per

hundredweight for 700 poﬁnd feeders was calculated as

follows:

Grade

Steers
Good

Common

Heifers
Good

Common

Price
($ per cwt.)

40.62
40.72

33.24
36.09

Weighting factor for Steers

Simple Average
Price ($ per cwt.)

25,221
32,668

40.67

34.67

= .77
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Weighting factor for Heifers = 7,447 = ,23

32,668
Thus through the calculation (40.67 x .77) + (34.67 x .23)

a price of $39.29 per hundredweight was determined.

3. Stocker calves. The selling price of $36.40

per'hundredweight for 500 pound stocker calves was calcu-

lated as a simple average of the prices for the grades

involved.
Grade Price Simple Average
($ per cwt.) Price
| ‘ ($ per cwt.)
Good Steers (401 to 575 1bs.) 41.90

Common Steers (300 to 400 1bs.) 36.84

| (Under 300 1bs.) 37.94 36.40
Good Heifers (300 to 400 1lbs.) 36.46
Common Heifers (Under 300 lbs.)i 28.85

4. Veal. The weighted average price of $41.22
per hundredweight for 300 pound veal calves was calculated

as follows:

Grade . Price

. ($ per cwt.)

A) Choice and Good Veal 70.30 |
B) Choice and Good Butcher 36.92
C) Medium and Common (all weights) 41,01

Weighting factor for (A) = 1,143 = ,0738
15,488
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7,395

Weighting factor for (B) = —2322 — ,4775

»elg ing factor for (B) Ts 488

Weighting factor for (C) = 0,950 _ 4487
15,488

Thus (70.30 x .0738) +(36.92 x .4775) + (41.01 x .4487)
$41.22 per hundredweight. |

5. New born dairy calves. An initial selling

price of $15.00 per calf was taken. This was multiplied
by 70 percent for calving percentage and by .75 as 25 per-
cent of all calves (i.e., 50 pefcent of females) are kept
as replacements. Thus the resﬁlt was a new born dairy

calf revenue per cow of $7.88.

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

hundredweight was derived as follows:

Grade , Price ’ Simple Average
($ per cwt.) Price ($ per cwt.)
Good . 27.12
Medium 25.99 26.57
Canners and Cutters 26.60 |

7. Bulls. The price of $33.66 per hundredweight

is given in Manitoba Agriculture Yearbooklil974.43

43
Manitoba Department of Agriculture, op. cit.




3.15.2 Hogs.

1. Finished Hogs. The following formula was em-

ployed to convert the price of $46.12 per live hundred-
weight to a dressed carcass price: |
Carcass Average Price

n
z "Grade x ($ per live
x

Index = 1 | Index hundredweight)

%

no. of hogs per index J
total no. of market hogs
The resulting dressed price was $45.04 per hundred-
weight. Assuming a dressing pefcentage of 75 percent the
price per finished hog was estimated to be:
(45.04 x 2 hﬁndredweight) x 75 percent = $67.56
per hog
2, Sows. 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 price per sow was
calculated as follows:
(28.28 x 4 hundredweight) x 75 percent = $84.84
per sow
3. Boars. As a price is not quoted for boars in

the Livestock Market Review?4 the selling price was in-

creased from the 1971 price by the increase in the dressed
price for sows. This increase from 1971 to 1974 was 85.20
percent and it raised the price per hundredweight of

dressed carcass from $12.00 in 1971 to $22.22 in 1974.

44Canada Department of Agriculture, op. cit.
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Assuming a dressing pefCentage of 75 percent and a
liveweight of 400 pounds,bthe priée per boar was estimated
to be:
(22,22 x 4 hundredwelght) x 75 percent = $66.66
per boar
4. Weanlings. As no price was quoted for Winmipeg

in the Livestock Market Review, a simple average was

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

This resulted in a price of $30.68 per weanling.

3.15.3 Poultry.

L. Eggs. The price of 56.06 cents per dozen used

in the study was a weighted average price calculated as

follows:

Eggs Sold

(Thousand Price to Weighted Price
Grade cases . of Percent Producers Per Grade

30 Dozen) Distribution (¢ per dozen) (¢ per dozen)

AL 766.3 61.53 59.6 36.6719
AM 337.9 27.13 55.3 15.0029
AS 75.9 6.09 43.2 2.6309
APW 5.9 .48 20.4 .0979
B 39.8 3.20 41.9 1.3408
c 19.6 1.57 19.8 . 3109

1,245.4 100.00 56.0553

Hence, the price per dozen = 56.06 cenﬁs.

45

Ibid.
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2. Broilers. A price of $1.35 per bird was used
in the study. The following procedure was employed to

derive the weighted liveweight price:

Weighted Price = #<4 1bs. x P<5 1bs.
Total Weight
>
+ #> 4 1bs. x P>5 1lbs.
Total Weight ~

" Weighted Priée _ 22,216,169
24,750,100

2,533,931
24,750,100
- 30.69 + 3.81

x 34.1¢ per 1lb.

x 38.1¢ per 1b.

= 34,50¢ per 1b. (liveweight)
The next step was to calculate the average weight
of a bird. A dressing percentage of 75 percent was as-

sumed, and the following method uéed:

Total Weight of
Average , g 24,750,100
Slaughtered = Birds Slaughtered 1 75% = 2 2

Weight Total Number of 8,433,277
: Birds Slaughtered

+ 75%

= 3.91 pounds (liveweight)
Hence, the averagefvalue'per bird = 34.50¢ x

3.91 1b. = $1.35.

3. Turkeys. The average liveweight for each bird
was calculated using the following procedure, assuming a

dressing percentage of 82 percent:

Total weight of Turkeys . 827 = 18,900,879 = gov
Number of Birds 1,257,436

= 18.33 1b. (liveweight)
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The procedure used to derive the weighted average
price per pound was as follows:

Wei%ht per Bird Total Pounds Price per lb. Weighting

Dressed) ~ (Dressed) cents . Factor

12 pounds and lessv 3,072,829 41.4 .1626

12 to 20 pounds 5,804,372 41.8 .3071

20 pounds and up 10,023,678 39.1 .5303
18,900,879

The average price ﬁer pouﬁd;uséd wéé”therefore:
(.1626 x 41.4) + (.3071 x 41.8) + (.5303 x 39.1) =
40.30¢ per 1b. |
Hence, the average value per bird = 18.33 1b. x

~ 40.30¢ per lb. = $7.39 per bird.

3.15.4 Eﬂllﬁ' The value of culls was determined rela-
tive to each unit of product produced. These values were
determined using livestock selling prices and specified
production percentages and rates of replacement; as out-
lined below:

1. Beef Herd.
Cows 10.5 cwt. x $26.57 per cwt. = $278.99

278.99 + .70 < 4 = $ 99.64
Bulls 18.5 cwt. x $33.66 per cwt. = $622.71
622.71 = ,70 3+ 4 + 29 = 7.67

$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
calving percentage of 70 percent. The division by four is
to alloW for a cow being culled from the herd every four

years. The division by 29 is to allow for a cow to bull

ratio of 29:1.

2. Dairy Herd.

Cows 12 cwt. x $26.57 per cwt. = $318.84

318.84 = 4 = $79.71

Bulls 22 cwt. x.$33.66 per cwt. = $740.52
740.52 2 4 & 29 = 6.38
$86.09

The value of culls allocated per cow was therefore
$86.09. The division by four is to allow for a cow being
culled from the herd every four years. The division by 29

is to allow for a cow to bull ratio of 29:1.

3. Hogs.
Sows $84.84 = 13 ¢ 3 = $2.18
Boars $66.66 = 13 2 3 : 15 = .11
| $2.29

The value of culls allocated per weanling produced
was therefore $2.29., 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 sow to boar ratio of 15:1.
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4, Poultry.
Using data of number of birds and their dressed

weight, an average liveweight for each bird was calculated

as follows:46
Total Weight . ;5 - 3,044,240 . 75 = 3,56 1bs. per
Number of Birds 1,140,977

bird (liveweight)

The price of this weight category was taken from

the Poultry Market Review, 197447

as 6.8¢ per pound live-
weight. |
The average value per bird was therefore calcu-
lated to be: |
3.56 pounds x 6.8¢ per pound = 24.21¢ per bird
The assumption was made that the birds would be
replaced every year and therefore this price per bird was
allocated to each dozen eggs produced, as follows:
213 eggs per bird per year = 17.75 dozen.

Therefore, 24,21¢ per bird

17.75 dozen eggs per bird

= 1,3639¢ per dozen.

3,16 Livestock Incomes

Given the costs of production and the final pro-
duct prices, the net livestock incomes used in the analysis

are shown in Appendix A, Tables 60-80.

46Assuming a dressing percentage of 75 percent.

7
Canada Department of Agriculture, op. cit.
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3.17 Livestock Transportation Costs4

3.17.1 Cattle and Hogs. Transportation rates were

specified for the following three categories of livestock .
movement.

1. Within the Crop Districts.

2. From each Crop District to Market in Winnipeg.

3. From each Crop District to the Adjacent Crop
District. A central point was chosen for each crop dis-
trict as that region's shipment point. A list of these

centres is given in Table 23.

3.17.2 Movement Within Crop Districts. The average

distance of livestock movement, from farm to transportation
center, was taken to be 33 miles, and‘the areas covered by
this 33 mile radius are shown in the map in Figure 3.1.

The 33 mile charge was taken to be 44¢ per hundred-
weight and therefore the animals for which transportation
cost data were required and the cost per animal was:

 (a) 500 pound calf -- $2.20
(b) 700 pound calf -- $3.08

(c) 50 pound weanling -- $0.22

3.17.3 From Specified Centers to Market in Winnipeg.

The mileages from each center to Winnipeg and the re-

sulting charges are given in Table 24.

48Iransportation rate charges supplied by Mr. Jim
Bray, Economics Branch, Manitoba Department of Agriculture.
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Table 23

Crop District Transportation Centers

Crop District Designated Center Distance from Winnipeg

(Miles)
1 Deloraine _ 185
2 Pilot Mound 110
3 Carman 49
4 Argyle 26
5 - Ste. Anne 28
6 Pinawa 69
7 Oak Lake 164
8 Carberry | 107
9 Neepawa 118
10 Shoal Lake : 173
11 Gilbert Plains 221
12 Fisher Branch 101
13 Swan River 311
14 Winnipegosis , ' 238




Table 24

Subregion Center--Winnipeg Transgortation Rates"
by Type of Animal (1974)2

Subregion Number and Center pigrance to Cost Type of Animal and Weight

Rate ¢/cwt.,

Crop Center Winnipeg . Beef Pork 1
District 300 T6. 500 1. T,000 1b, 1,050 1b. T,I70°1b. 700 IB: E
ssevsscesscsscssscsseraceesdOllarSeceviccrccnrescncennccncsns vé
1 Deloraine 185 97.5 2,93  4.88 9.75 10,24 11.41 1.95 B §
2 Pilot Mound 110 71.0 2,13 3.55 7.10 7.46 8.31 1.42 §
3 Carman 49 50.0 1.50  2.50 5.00 . 5.25 5.85 1.00 o
4 Argyle 26 41.5 1.25 2,08 4.15 4.36 4.86 .83
5 Ste. Anne 28 42,5 128 213 4.5 4,46 4.97 .85
6 Pinawa 69 56.5 1.70  2.83 5.65 5.93 6.61 1.13
7 Oak Lake 164 90.5 2.72  4.53 9.05 9.50 10.59  1.81
8 Carberry 107 68.5 2.06  3.43 6.85 7.19 8.01 1.37
9 Neepawa 118 74.0 2,22 3.70 7.40 7.77 8.66 1.48
10 Shoal Lake 173 93.0 2.79  4.65 9.30 9.77 10.88 1.86
11 Gilbert Plains 221 110.5 3.3 5.53 11.05 11.60 12.93 2,21
12 Fisher Branch 101 67.5 2,03 3.38 6.75 7.09 7.90 1.35
13 Swan River 311 142.5 4.28  7.13 14.25 14.96 16.67 2.85
14 Winnipegosis 238 116.0 3.48  5.80 11.60  12.18 13,57 2,32

8The basic transportation rates (expressed as cents per hundredweight), for the haulage distances involved,
P 8 g
were supplied by Mr. Jim Bray, Economics Branch, Manitoba Department of Agriculture, Winnipeg, Manitoba. .

76
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Figure 3.1

Area Covered by the 33 Mile Radius Surrounding
Each Designated Center Selected for
Calculation of Transportation Costs

for Commodity Movement Within
Crop Districts
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3.17.4 From Crop District Center to Adjacent Crop

District Centers. The mileages and cost per animal type

are given by subregion and center of origin and subregion

and center of destination in Table 25.

3.17.5 Turkeys and Broile.rs.49 Turkeys and broilers

are transported live to the killing stations at: Morden,
Steinbach, Blumenort, Winnipeg, and Neepawa.

The charges for turkeys are: (F.0.B. Plant)

53¢ per cwt, 0-40 mile radius

80¢ per cwt. 40-100 mile radius

113¢ per cwt. 100-150 mile radius

156¢ per cwt. > 150 mile radius

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

Broilers are F.0.B. farm and therefore the trans-
portation costs are borne by the processors. Hence no

broiler transport costs were included in the analysis.

50
3.17.6 Eggs. A flat rate of 1.5¢ per dozen was as-

suméd and used in the study.

9Transportation charges for this animal type sup-
plied by Mr. G. Frost of Manitoba Dairy and Poultry.

50
- Information on these charges was received from
Mr. Herb Andrews of the Manitoba Egg Board.




Interregional Transportation Costs for Transporting Livestock Between

Table 25

Adjacent Subregions by Center and Subregion of Origin and

Destination and Type and Weight of Livestock (1974)8

|

Qrigin Destination Distance Rate ¢/cwt. Type and Weight of Animal
Subregion Center Subregion Center ' Beef ' Pork
100 1b. 500 1b. 700 1b. 50 1b.
IQ..lll....l'..doHars.C.99..‘..-‘.,......

1. Deloraine 2 Pilot Mound 88 63.0 .63 3.15 4.41 .32
: 7 Oak Lake 52 50.5 .51 2.53 3.54 25

8 Carberry 96 65.5 .66 3.28 4.59 .33

2. Pilot Mound 1 Deloraine 88 63.0 .63 3.15 4.41 .32
8 Carberry 47 48.0 .48 2.40 3.36 24

3 Carman 63 54.0 .54 2.70 3.78 .27

3. Carman 2 Pilot Mound 63 54.0 .54 2,70 3.78 .27
8 Carberry 95 65.0 .65 3.25 4.55 .33

9 Neepawa 107 69.5 .70 3.48 4,87 .35

4 Argyle 79 59.5 .60 2.98 4.17 .30

5 Ste. Anne 73 58.0 .58 2,90 4.06 .29

4. Argyle 3 Carman 79 59,5 .60 2,98 4.17 .30
5 Ste. Anne 52 50.5 .51 2,53 3.54 .25

12 Fisher Branch 64 55.0 .55 2.75 3.85 .28

5. Ste. Anne 3 Carman 73 58.0 .58 2.90 4,06 «29
4 Argyle 52 50.5 .51 2.53 3.54 .25

6 Pinawa, 63 54.0 .54 2,70 3.78 .27

12 Fisher Branch 127 77.0 .77 3.85 5.39 .39

6. Pinawa 5 Ste. Anne 63 54.0 34 2,70 3.78 .27
7. Oak Lake 1 Deloraine 52 '50.5 .51 2,53 3.54 .25
8 Carberry 56 51.5 .52 2.58 3.61 . 26

10 48 48.5 + 49 2.43 3.40 24

Shoal Lake

(Continued)




Table 25-continued

Destination

Type and Weight of Animal

Origin Distance Rate ¢/cwt. .
Subregion Center Subregion Center : Beef Pork
100 1b. 500 1b. 700 1b. 50 1b.

8. Carberry 1 Deloraine 96 65.5 .66 3.28 4.59 .33

2 Pilot Mound 47 48.0 .48 2.40 3.36 24

3 Carman 95 65.0 .65 3.25, 4.55 .33

7 Oak Lake 56 51.5 .52 2.58 3.61 «26

9 Neepawa 22 39.5 .40 1.98 2.77 .20

10 Shoal Lake 75 58.5 +59 2.93 4.10 .29

9. Neepawa 3 Carman 107 69.5 .70 3.48 4.87 .35

8 Carberry 22 39.5 +40 1.98 2,77 .20

10 Shoal Lake 55 51.5 .52 2.58 3,61 .26

11 Gilbert Plains 108 69.0 .69 . 3.45 4.83 .35

14 Winnipegosis 120 75.0 .75 3.75 5.25 .38

10. Shoal Lake 7 Qak Lake 48 48.5 .49 2,43 3.40 24

' 8 Carberry 75 58.5 .59 2,93 4,10 .29

9 Neepawa 55 51.5 .52 2,58 3.61 .26

11 Gilbert Plains 110 71.0 .71 3.55 4.97 .36

11. Gilbert Plains 10 Shoal Lake 110 71.0 .71 3.55 4.97 .36

9 Neepawa 108 69.0 .69 3.45 4.83 .35

13 Swan River 100 67.0 .67 3.35 4.69 .34

14 Winnipegosis 56 51.5 .52 2.58 3.61 .26

12, Fisher Branch 4 Argyle 64 54.5 .55 2.73 3.82 .27

5 Ste. Anne 127 77,0 .77 3.85 5.39 .39

14 Winnipegosis 145 83.5 .84 4,18 5.85 42

13. Swan River 11 Gilbert Plains 100 67,0 .67 3.35 4,69 34

14 Winnipegosis 86 63.0 263 3.15 4.41 .32

14. Winnipegosis 9 Neepawa 120 75.0 .75 3.75 5.25 .38

11 Gilbert Plains 56 51.5 .52 2.58 3.61 .26

12 Fisher Branch 145 83.5 .84 4.18 5.85 42

13 Swan River 86 63.0 «63 3.15 4.41 .32

3The basic transportation rates (expressed as cents per hundredweight), for the haulage distances involved, 0
were supplied by Mr. Jim Bray, Economic Branch, Manitoba Department of Agriculture, Winnipeg, Manitoba. o0



Table 26

Interregional Turkey Transportation Costs (1974)2

Subregion and Center of Cost per Cost per
Center of Origin Destination Distance 100$1bs. 18.17 1b. Bird
: v ‘ ¢
1 Deloraine Morden 125 1.13 20,55
Deloraine Neepawa 118 1.13 20.55
2 Pilot Mound Morden 49 0.80 14.55
3 Carman Winnipeg 49 0.80 14.55
Carman Winkler 24 0.53 9.64
4 Argyle Winnipeg 26 0.53 9.64
5 Ste. Anne Winnipeg 29 0.53 9.64
Ste. Anne Steinbach 11 0.53 9.64
6 Pinawa Steinbach 75 0.80 14.55
Pinawa Winnipeg 69 0.80 14.55
7/ Oak Lake Neepawa 76 0.80 14.55
8 Carberry Neepawa 33 0.53 9.64
9 Neepawa Neepawa - 0.53 9.64
10 Shoal Lake Neepawa 55 0.80 14,55
11 Gilbert Plains Neepawa 112 1.13 20.55
12 Fisher Branch Winnipeg 101 1.13 20.55
13 Swan River Neepawa 196 1.56 28.36
14 Winnipegosis Neepawa 120 1.56 28.36

8The basic transportation rates (expressed as dollars per hundredweight), for the

haulage distances involved, were supplied by Mr. G. Frost of Manitoba Dairy and Poultry,

Winnipeg, Manitoba.




3.17.7  Culled Animals and Poultry., Trénsportation

costs for culled animals and poultry were calculated
relative to culling rates in terms of the transportation -
costs and rates discussed above. |
1. Beef Herd.
Cows = weight (cwt.)vx cost + 70 percent = 4
‘The division by 70 percent accounts for calving percehtage
and the division by four is due to the assumption that a

cow is culled every four years.

i

Bulls = weight (cwt.) x cost 4 70 percent % 4
: 29
The same method was employed as for cows and the division
by 29 is used as it wasAassumed that the cow to bull ratio
was 29:1,
The estimated transportation costs per calf are

shown in Table 27.

2. Dairy Herd.

Cows = weight (éwt.) X cost = 4
The division by four is to account for a cow being culled
every four years.

Bulls = weight (cwt.) x cost % 4 : 29
The division by four is to account for a cow being culled
every four years and the division by 29 is used as it was
assumed that the cow to bull ratio was 29:1.

The estimated transportation costs per cow are

shown in Table 28.




Table 27

Estimated Costs for Transporting Culled Livestock
by Crop District (Beef Herd) 19742

)

Crop Miles to Rate per Cows Cost per Bulls Cost per
District Winnipeg 100 pounds (¢) - Rate x 10.5 Calf ($) Rate x 18.5 Calf ($)
1 185 97.5 10.24 - 3,66 18.04 .22
2 110 71.0 /.46 2.67 13.14 .16
3 49 50.0 5.25 1.88 9.25 .11
4 26 41.5 4.36 1.56 7.68 .09
5 28 42.5 4.46 ' 1.59 7.86 .10
6 69 56.5 5.93 2.12 10.45 - .13
7 164 90.5 9.50 3.39 16.74 .21
8 107 68.5 7.19 2.57 12.67 .16
9 118 74.0 7.77 2.78 13.69 .17
10 173 93.0 9.77 3.49 17.21 .21
11 221 . 110.5 . 11.60 4.14 20.44 .25
12 101 . 67.5 - 7.09 2.53 12.49 .15
13 311 142.,5 14.96 5.34 26,36 .32
14 238 116.0 12.18 4.35 21.46 .26

a o
The basic transportation rates (expressed as cents per hundredweight), for
the haulage distances involved, were supplied by Mr. Jim Bray, Economics Branch,
Manitoba Department of Agriculture, Winnipeg, Manitoba.
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Table 28

Estimated Costs for Transporting Culled Livestock
by Crop District (Dairy Herd) 19742

Crop Miles to Rate per Cows Cost per Bulls Cost per

District Winnipeg 100 pounds (¢) Rate x 12 Cow ($) Rate x 22 Cow (8)
1 185 97.5 11.70 2.93 21.45 .18
2 110 71.0 . 8.52 2.13 15.62 .13
3 49 50.0 6.00 - 1.50 11.00 .09
4 26 41.5 4.98 1.25 9.13 .08
5 28 42.5 5.10 1.28 9.35 .08
6 69 - 56.5 6.78 1.70 12,43 .11
7 164 90.5 10.86 2.72 19.91 17
8 107 68.5 8.22 2.06 15.07 .13
9 118 74.0 8.88 ' 2,22 16.28 .14

10 173 93.0 11.16 2.79 20.46 .18

11 221 110.5 13.26 3.32 24,31 : .21

12 101 67.5 8.10 2.03 14.85 .13

13 311 142.5 17.10. 4.28 31.35 .27

14 238 116.0 13.92 - 3.48 25,52 .22
a

The basic transportation rates (expressed as cents per hundredweight), for
the haulage distances involved, were supplied by Mr. Jim Bray, Economics Branch,
Manitoba Department of Agriculture, Winnipeg, Manitoba.

¢0T1
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3."Hog .

- Sows = weight (cwt.) x cost : 13 ¢ 3

The division by 13 was to allow for the allocation of costs
to each weanling produced per sow and the division by

three is to allow for a sow being culled from the herd
every three years.

Boars = weight (cwt.) x cost + 13 2 3 15

The same method was used as for sows and the division by

15 was to allow for a sow to boar.ratio of 15:1, |

| The estimated transportation costs per weanling

are shown in Table 29.

3.18 Operating Capital Requirements

3.18.1 Crops. For wheat, rapeseed,'oats, barley,
rye and flax these requiréments are identified with an
asterisk in Appendix A, Tables 3-30.

For sunflowers, sugar‘beets and potatoes these
requirements are identified with an asterisk in Appendix

A, Tables 31-33.

3.18.2 Livestock. For the livestock enterprises in-
cluded in the analysis, the operating capital requirements
are identified with an asterisk in Appendix A, Tables 39-

59.




