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Highlights

The purpose of this study was to determine the nature of the relation-
ship between farm size and production costs of beef cattle-small grain
producers in southwestern North Dakota. Minimum~cost linear programming was
the principal analytical technique employed. Programming models were used
to derive short-run average cost curves for farms of six different sizes with
farm size defined by the number of full-time workers and the complement of
machinery. Land was a variable resource in the analysis.

The most common livestock and crop enterprises in the area studied
were included as alternatives in the programming models. A high level of
managerial efficiency was assumed in developing the input-output data for
the models.

Least-cost farm plans and short-run cost curves were developed for
six sizes of beef cattle-small grain farms with participation in 1971 govern-
ment farm programs. Wheat was the dominant crop in all of these farm plans
and all farms maintained beef herds. Substantial economies of size were
found to exist. Two-man farms had considerably lower costs than the one-
man farms. Further cost reductions were observed when the full-time labor
force was expanded to three men.

Least=-cost farm plans were developed for the same six farm sizes
without participation in the government farm programs. The optimal enter-
prise organizations for the nonparticipating farms were very similar to
those of the farms participating in the government programs. The two-man
and three~man farms again had substantial cost advantages over the one-man
farms. The income levels for all farm sizes were considerably lower with-
out participation in the government programs.

iv
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ECONOMIES OF FARM SIZE IN
SOUTHWESTERN NORTH DAKOTA

By

F. Larry Leistritz and Walter Schneeberger

Tutgoduction

The profitability of North Dakota cash grain and livestock production is
influenced by a wide variety of forces. 1In recent years substantial changes
have occurred in demand and supply relationships and in production technology.
These changes have resulted in greater capital requirements, higher prices for
most inputs, greater productive capacity of labor, and more specialization on
North Dakota's farms and ranches.

Most North Dakota farms and ranches are still operated as family units
on which the operator and his family supply most of the labor and management.

‘The average size of farms is increasing, however, and farm numbers are declin-

ing. Farm and ranch operators are well aware of the '"cost-price squeeze'
imposed by the combination of rising input prices and relatively stable or
declining product prices. This cost-price relationship has provided an added
incentive for farm expansion at the same time increased mechanization and
larger machines have greatly increased productive capacity per man.

A major question arising from recent technological developments and
farm size increases is the relationship between the size of the farm or ranch
and the costs and returns from agricultural production. Farm and ranch opera-
tors are particularly interested in the relationship between size and net
revenue. The nonfarm population is concerned with farm-size trends from the
standpoint of production efficiency. 1In addition, farm leaders and agricul-
tural policy planners need :information on cost-size relationships in order to
make effective decisions concerning the future of government farm programs.

This study was undertaken to determine the nature of the relationship
between firm size and production costs of beef cattle-small grain producers in
southwestern North Dakota. The specific objectives were:

1. To compare the efficiency and profitability of various sizes
of beef cattle-small grain producing units.

2. To compare the optimal enterprise organizations and production
practices for farms of different sizes.

3. To examine the effects of government farm programs on cost-size
relationships.

The Study Area

The southwestern North Dakota beef cattle and small grain-producing
area as defined for this study included the 14 counties south and west of the
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Missouri River (Figure 1). The area had about 12 million acres of land in
farms in 1964.1 Approximately five million acres were used for crop production

or summer fallow in 1970, while about 6.9 million acres were used for pasture
or hay production.?

Beef cattle production is an important source of income in southwestern
North Dakota. The value of cattle and calves sold in the ld~-county area in
1964 was $34.4 million.3 Wheat is the principal cash crop grown, In 1969
about 1.6 million acres of wheat were planted in the study area.* Other crops

grown on substantial acreages are oats, corn, barley, flax, and both wild and
tame hay.

Theoretical Framework

Analysis of economies of size in agricultural production is undertaken
within the framework of the theory of the firm. Economies of size are present

if an increase in the size of the firm leads to decreased costs of production
per unit,

In the short run some resources are fixed to the firm, and a manager
viewing his firm in the short run must make decisions within the constraints
imposed by these fixed resources. Beginning with a relatively low level of
output, the average cost of production per unit can be reduced by expanding
output and more fully utilizing the fixed resources. However, a minimum cost
point will be reached, and continued expansion of output will result in in-
creasing costs per unit of output, This situation is illustrated in Figure 2.

1North Dakota Crop and Livestock Reporting Service, Agricultural Census

Data for North Dakota, 1964, United States Department of Agriculture, Statis-

tical Reporting Service-~Field Operations Division, Fargo, North Dakota, 1966,
pp. 5-6.

2Unpublished information from Agricultural Stabilization and Conservation
Service, North Dakota State Office, Fargo, North Dakota.

3United States Department of Commerce, Bureau of the Census, United
States Census of Agriculture, 1964, Vol. 1, Part 18, Washington, D.C., pp.

206-211.

“North Dakota Crop and Livestock Reporting Service, op. cit.

SFor a detailed discussion of the theory of economies of size and a
review of empirical studies of economies of size in farming, see Madden, J.
Patrick, Economies of Size in Farming, Agricultural Economics Report 107,
Economic Research Service, United States Department. of Agriculture, Washing-
ton, D.C., February, 1967, pp. 2~24 and 34-55.
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The short-run average cost (SRAC) curve in Figure 2 shows the behavior
of average per unit production costs as output is expanded subject to fixed
resources, Costs decrease up to Point A. If the goal of the manager is to
minimize per unit costs, the optimum level of output is OA. However, if the
goal of the manager is to maximize total profits, the optimum output level is
OB. This is the output level at which the additional return from producing
one more unit of output (marginal revenue or MR) is just equal to the additiom
to total costs (marginal cost or MC).

If the size of the firm is increased by adding more of the resources
which are fixed in the short rum (e.g., by increasing acres of cropland or
buying larger machinery), then a new set of short-run costs is applicable,
and a new SRAC curve can be constructed. A series of SRAC curves can be
constructed, each based on a particular set of fixed resources as is shown
in Figure 3. A long-run average cost (LRAC) curve, which can be represented
as a line drawn tangent to the SRAC curves, indicates the size of firm which
will produce output most efficiently (i.e., at the lowest cost per unit). In
Figure 3 the firm size associated with SRAC, produces at the lowest cost per
unit,

In the analysis which follows optimal farm size is considered to be
the size which results in the minimum cost per unit of output.

Assumptions and Definitions

Size of Farm

Size of farm was defined by the number of full~time workers employed
and the size of machinery used.

Gross Income

Gross income was defined as total receipts from the sale of agricultural
products plus ASCS wheat certificate, feed grain support, and conservation pay-
ments for farms participating in government farm programs. Gross income was
the measure of firm output in this study.

Management
A high level of managerial efficiency was assumed. This assumption was

reflected by crop yields which were higher than the area average. A similar
high level of efficiency was assumed in livestock production.

Costs

All resources except management were valued at current market prices
or current opportunity cost. An interest rate of 7 percent was charged on
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investments in land and depreciable assets and 8 percent was charged on oper-

ating capital. 1Input costs were projected to reflect conditions which prevailed
in 1971,

Ownership
The operator was assumed to own all of the land used in the farming
operation.
et Income

Net operator income was defined as gross income less annual operating
expenses, depreciation, and interest on investment.

Net management income was defined as met operator income less the
opportunity cost of the operator's labor.

Analytical Procedure

Minimum-cost linear programming models were employed to determine
enterprise combinations and output levels giving minimum per unit production
costs for selected levels of fixed resources. Fixed resources were the farm's
complement of machinery and full-time labor force. Output was measured as
dollars of gross income. Costs were measured as cost per dollar of gross
income., Short-run average cost (SRAC) curves were developed by varying the

-gross income produced by a particular size of farm and computing the cost per

dollar of gross income at each income level.

Cost curves were developed for six farm sizes. The full-time labor
force (including the farm operator) ranged from one to four men. Three dif-
ferent machinery sizes were considered: four-plow, six-plow, and eight-plow.
The long-run average cost (LRAC) curve was developed as an envelope curve
drawn tangent to the various SRAC curves. Long-run average cost curves were
developed for farms participating in government farm programs and also for
farms not participating in these programs.

Input-Output Data
The input-output data used in this study were synthesized from the
results of production experiments and surveys of farm and ranch operators.

Above average managerial efficiency was assumed in developing the input-
output coefficients.

Small Grain and Forage Enterprises

The crops commonly grown in the study area were included as altermatives
in the model. Crop alternatives included were spring wheat following fallow,
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barley following fallow, oats following small grain, barley following small
grain, flax following small grain, corn silage, tame hay (a crested wheatgrass-
alfaifa mixture), and native hay.® The yields, returns, and selected produc-
tion costs for these crops are shown in Table 1. The field operations neces-
sary for each crop are listed in Appendix Table 1 and the variable machinery
costs are presented in Appendix Table 2.

Purchases of oats and barley for livestock feed were allowed, but
purchases and sales of hay and corn silage were mot allowed in this analysis.
To assure sufficient summer-fallow acreage, the crops planted after grain
crops (barley following grain, oats after grain, and flax) were restricted
to one~third of the total crop acreage.

Livestock Enterprises

The basic livestock enterprise considered in this analysis was the beef
cow herd. A calf crop of 90 percent and a replacement rate of 16 percent were
assumed. The replacement heifers were produced on the ranch, and one bull
was required for every 25 cows.

The calves were weaned at the end of QOctober, and the decision whether
to sell or winter the calves had to be made.’/ If the calves were wintered,
several alternative rations, each producing a different rate of gain, could
be used. Rations producing average daily gains of 1.00, 1.25, 1.50, and 1.75
pounds per day were considered in this analysis.

If the calves were wintered, they could either be sold or placed on
tame pasture in the spring. Alternative selling dates considered for calves
in a wintering program were January 30 and April 15. If the yearlings were
placed on pasture in the spring, several choices existed with respect to
selling dates. Alternative selling dates considered for yearlings were June
15, July 15, July 30, and August 30.8

An important comsideration in choosing a selling date for yearlings
in a summer-grazing program is the decline in the rate of gain which can
normally be expected to occur as the season advances and the forage species
become more mature. Yearling cattle were expected to gain 2.00 pounds per

6

Other crop alternatives were included in early runs of the model,
but did not enter any of the optimal solutions. They were eliminated from
the model to simplify the computational process.

7The weaning weights of calves are expected to average 415 pounds and
385 pounds for steers and heifers, respectively.

8Additional alternative selling dates were included in the model in
the early stages of development. They were eliminated because they were domi-
nated by the four alternatives listed and did not enter any of the optimal
solutions.
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day while grazing tame pasture from May 5 to June 15.9 vhile grazing native
range, yearlings were expected to gain 1.75 pounds per day from June 15 to
July 15, 1.50 pounds per day from July 15 to July 30, and 1.25 pounds per
day during August.10

[

Ration Calculation

. The feed rations which met specified nutritional requirements at
least cost were calculated within the linear programming model. For winter=
ing rations, the nutritional requirements of beef cattle were specified in
terms of total digestible nutrients (IDN) and total protein (TP). A maxi-
mum feed intake restriction was imposed as an additional restraint.ll The
basic source for nutritional requirements was the tables of nutrient

9Grazing trials on tame pasture (crested wheatgrass and crested

wheatgrass-alfalfa mixtures) have resulted in average daily gains of 2.0 to
2.8 pounds during the spring grazing period. Studies conducted in south-
western North Dakota are reported in Rogler, G. A. and R. J. Lorenz, Pasture
Productivity of Crested Wheatgrass as Influenced by Nitrogen Fertilization
and Alfalfa, Technical Bulletin No. 1402, North Dakota Agricultural Experi-
ment Station, April, 1969; and Whitman, W. C., L. Langford, R. J. Douglas,
and T. C. Conlon, Crested Wheatgrass and Crested Wheatgrass~Alfalfa Pastures
for Early Season Grazing, Bulletin No. 442, North Dakota State University,
Agricultural Experiment Station, Fargo, North Dakota, April, 1963, pp. 10-1l.

07ria1s involving the grazing of yearling cattle on native range in
southwestern North Dakota and western Nebraska, respectively, are reported
in Rogler, G. A., R. J. Lorenz, and H. M. Schaaf, Progress With Grass, Bul-
letin No. 439, United States Department of Agriculture, Agricultural Research
Service, Crop Research Division in cooperation with North Dakota Agricultural
Experiment Station, Fargo, North Dakota, May, 1962; and Burszlaff, D. F. and
L. Harris, Yearling Steer Gains and Vegetation Changes of Western Nebraska
Rangeland Under Three Rates of Stocking, SB 505, Agricultural Experiment Sta-
tion, University of Nebraska, Lincoln, Nebraska, April, 1969.

11The formulation of the ration in this manner is a simplification of
a complex problem because the actual level of feed intake appears to depend
upon the nutritive value of the feed. As the nutritive value of the feed
increases, the level of feed intake increases up to a certain point, and
decreases thereafter. For further discussion of this relatiounship, see
Montgomery, M. J. and B. R. Baumgart, '"Regulation of Food Intake in Ruminants
1. Pelleted Rations Varying in Energy Concentration," Journal of Dairy
Science, Vol. 48, No. 5, May, 1965, pp. 569-574.
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requirements of beef cattle published by the National Academy of Sciences.l2
For cattle on pasture total protein was not employed as a nutritional re-
straint.13

Grazing Alternatives

The grazing season was divided into three major grazing periods:
spring, summer, and fall. Either native range or tame pasture (crested
wheatgrass) could be grazed during the spring grazing period. However, if
native range was grazed during the spring (prior to June 15), the total
forage production for the season was reduced by 45 percent.]-4

Native range was used for grazing during the summer grazing period
(June 15-September 30). For brood-cow grazing, the summer was treated as
a single grazing period. For yearlings, however, the summer was divided

into three subgeriods: June 15 to July 15, July 15 to July 30, and July 30
to August 30.1

Several alternative sources of forage are available during the fall
grazing period (September 30-October 30). 1In addition to native rangeland
and tame pasture, aftermath grazing is typically available on land used for
native and tame hay production and for small grain crops. Table 2 shows
the level of TDN production for various types of aftermath pasture.

Experiment Station trials show that application of nitrogen ferti-
lizer can increase the forage production considerably from both tame pasture16

12Nationa1 Academy of Sciences, Nutrient Requirements of Beef Cattle,
No. 4, fourth revised editiom, 1970.

13The initial intent was to use TDN, protein content, and dry matter
value for pasture. This would allow the consideration of supplemental pro-
tein feeding of yearlings during the lazte summer grazing period. However,
the available estimates of the protein content of native range were not suf-~
ficiently exact to allow the incorporation of this constraint into the model.

Thie restriction is based upon recommendations for westernm North
Dakota. For further discussion see, Dietrich, Irvine T., Pasture Balance
for Western North Dakota, Extension Service, North Dakota State University,
Fargo, North Dakota, 1965.

15This breakdown of the summer grazing period for yearlings is nec-
essary because daily gains are expected to decrease as the quality of pasture
decreases in late summer,

16por results of trials involving fertilization of tame pasture, see
Rogler and Lorenz, op. cit.
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TABLE 2. AFTERMATH PASTURE YIELD PER ACRE OF VARIOUS CROPS FOR FALL GRAZING

Item Pounds of TDN
Wheat 132
Barley 138
Oats 138
Corn Silage 262
Tame Hay 54D
Native Hay 54b

aKrenz, R. D., L. W. Schaffner, and E. Valdivia, Seeding Cropland to
Grass in Southwestern North Dakota, Bulletin No. 470, Department of Agricul-
tural Econcmics, North Dakota Agricultural Experiment Station, North Dakota
State University, Fargo, North Dakota, November, 1967, p. 7.

bPaulson, G. W., Economic Analysis of Beef Cattle and Grassland Manage-
ment Systems, unpublished M.S. thesis, Department of Agricultural Economics,
North Dakota State University, Fargo, North Dakota, May, 1970, p. 43.

and native range.l7 In the linear programming model both tame pasture and
native range were allowed to be fertilized with either 40 or 80 pounds of
available nitrogen if these practices proved profitable. However, because

of limitations imposed by topography and other physical features, only 40
percent of the total acres of native range was considered to be suitable for
fertilization. Table 3 shows the levels of forage production from native
range and tame pasture under alternmative treatments. Table 4 shows the costs
and capital requirements for alternative pasture treatments. Estimated beef

cattle production costs and capital requirements are presented in Appendix
Table 3.

Cattle Prices and Marketing Costs

The beef cattle prices used in this study were based upon monthly price
quotations for steers and heifers from the West Fargo Livestock Terminal for
the eight-year period, 1963-1970. The average cattle prices were projected to
1971 using a trend equation developed by Dunn.l8 When cattle were sold at the

L7For results of trials involving fertilization of native rangeland,
see Rogler, G. A., '"Native Range Fertilization at the Northern Great Plainms
Research Center, Mandan, North Dakota,” Twentv-First Annual Fertilizer Con-
ference, Workship E, Proceedings, Fargo, North Dakota, December, 1969.

18Dunn, Edward V., Feasibility Study of Land Qwner's Cattle Cooperative,
Bullhead, South Dakota, unpublished paper prepared for the North Dakota Center

for Economic Development, February, 1971.
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TABLE 3. FORAGE PRODUCTION IN POUNDS OF TDN PER ACRE ON TAME PASTURELAND
AND NATIVE RANGELAND

Tame Pastureland Native Rangeland?@
Grazing Period D 1bs N 40 lbs N 80 lbs N 0 ths ¥ 40 1bs N 80 1lbs N

Spring Grazing 375 652 688
Summer Grazing 246 483 608
Fall Grazing 56 28 103

8Tf native range is used for spring grazing, yield is reduced by
45 percent, For further details, see Dietrich, op. cit.

SOURCE: For tame pasture yields under fertilization see Rogler, G. A.
and R. J. Lorenz, Pasture Productivity of Crested Wheatgrass as Influenced by
Nitrogen Fertilization and Alfalfa, Technical Bulletin No. 1402, Agricultural
Research Service, United States Department of Agriculture in cooperation with
Department of Animal Science, North Dakota Agricultural Experiment Station,
North Dakota State University, Fargo, Nerth Dakota, April, 1969, p. 17; and
for native range yields under fertilization see Rogler, G. A., "Native Range
Fertilization at the Northern Great Plains Research Center, Mandan, North
Dakota," Twenty-First Annusl Fertilizer Conference, Workshop E, Fargo, North
Dakota, December, 1969, Table 3.

middle of a month, the eight~-year monthly average price for that class and
weight of cattle updated by trend was used. On the other hand, when cattle
were sold at the end of a month, the eight-year average of this and the fol-
lowing month's prices were averaged, projected by trend, and used in the
model. Market price quotations were for relatively broad weight classes
(e.g., 300-550 and 550-750). 1In estimating sclling prices for the beef cat-
tle activities, weight subclasses were created and the prices were inter-
polated linearly. Prices for the varicus weight subclasses are shown in
Appendix Table 4.

The costs of marketing livestock have four components: selling
charges of the marketing firm, trucking costs, transit insurance charges,
and shrinkage losses.l? For the calculation of trucking costs and shrink-
age losses, an average haul of 100 miles was assumed. The chrinkage loss
was estimated to be 3 percent and was subtracted from the selling weight.
The other marketing costs, shown in Appendix Table 5, were entered as cash
costs in the model.

19Dunn, Edward V., Costs and Considerations for Marketing Livestock

in North Dakota, Agricultural Economics EReport No. 74, Department of Agri-
cultural Economics, North Dakota State University, Fargo, North Dakota,
January, 1971, pp. 1-10.
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Field Machinery and Buildings

Three sizes of machinery complements were used in this analysis. The
smallest machinery complement was organized around a 60-70 horsepower wheel
tractor and a matched set of farm machinery. The largest machinery comple-
ment was organized around a 120-140 horsepower tractor. The size and com-
position of these machinery sets were determined by such factors as terrain,
draft requirements, and investment costs. Appendix Table 6 shows the compo-
sition of the various machinery complements. Special purpose machines
necessary for corn silage production were added to the basic machinery com-
plement if silage production was economical.

Machinery and other depreciable assets were inventoried at 55 percent

of new cost. The investment requirements and fixed costs for the six selected

machinery combinations are shown in Table 5.

TABLE 5. AVERAGE INVESTMENT AND FIXED COST FOR SIX SELECTED MACHINERY
COMBINATIONS?®

1-Man 2~Man 3-Man 4-Man
Item 4-Plow 6~Plow 8~Plow 8-Plow 8-Plow 8-Plow

Average InvestmentP $26,017 $27,935 832,921 $41,834 $55,242 $65,836
Annual Depreciation® 3,343 3,607 4,227 5,693 7,143 8,632

Insurance, Housingd 391 419 495 628 826 988
Interest® , 1,821 1,955 2,305 2,928 3,867 4,609
Misc. Expensel 140 140 140 140 204 204
Total Fixed Cost 5,695 6,121 7,167 9,379 12,143 14,433

8The values are obtained from Eidsvig, D. H. and C. E. Olson, Deter-
mining Least-Cost Machinery Combinations, Bulletin No. 479, Department of
Agricultural Economics, Agricultural Experiment Station, North Dakota State
University, Fargo, North Dakota, January, 1969, pp. 21-24., Machinery pur-
chase costs were increased by 20 percent based upon United States machinery
price indices and telephone interviews with several machinery dealers in
Fargo, North Dakota. (Specialized machinery for corn silage production is
included in the above figures.)

bOriginal cost plus salvage value
2

Coriginal cost minus salvage value
Useful life

d1.5 percent of average investment.
€Seven percent of average investment.

fIncludes license, insurance, and farm liability.
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Farm resources were expected to include adequate buildings to house
farm machinery and store grain and a complete set of tools for machinery
maintenance and repair. The optimum size of building to provide winter shel-
ter for cattle was selected by the model based upon the number of livestock
being wintered,20

Labor Requirements and Labor Distribution

Four different labor forces, ranging from an owner-operator to an
owner-operator and three full-time employees, were considered in the analysis.
An operator was assumed to be willing to supply 300 hours of labor per month
from April through August and 260 hours per month for the remaining months.
The total amount of labor supplied annually by an operator could not exceed
2,600 hours. A full-time hired worker was assumed willing to supply up to
270 hours per month for the months of April through August and up to 250 hours
per month during the remaining months. The total hours worked annually by a
hired worker could not exceed 2,500 hours. The total labor supply provided by
the operator and full-time workers is summarized in Table 6.

The full-time labor force could be supplemented during the months of
June, July, and August by hiring part-time help for up to 270 hours per month.

Labor Requirements for Crops

If high yields are to be obtained, field operations must be performed
in a timely manner. The planting and harvesting periods for small grain crops
are considered to be especially critical. The field operations must be per-
formed within a relatively short period of time, and unfavorable weather con-
ditions often substantially reduce the number of days available for field
work,

The planting period was divided into three subperiods which corres-
ponded to the recommended planting periods for the various crops grown (see
Table 7). A restriction of hours available for planting was imposed on each
of the three periods, Because the three periods overlap, a restriction on
the total hours available for planting was also imposed.

The harvest period was divided into three subperiods, and restrictions
analogous to the planting time restrictions were imposed. Table 8 shows the
harvesting periods, days available for harvesting, and maximum hours available
during the harvesting period on a one-man farm.

onhis approach is based upon the assumption that building costs are
constant per animal within the range of herd size being considered.
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TABLE 6. ESTIMATED MAXIMUM AMOUNT OF LABOR AVAILABLE FOR FARM WORK FROM
SELECTED LABOR FORCES

Labor Force

Period One Man Two Men@ Three Men?2 Four Men?
TotalP 2,600 4,840 7,080 9,320
January 260 484 708 932
February 260 484 708 932
March 260 484 708 932
April 300 540 780 1,020
May 300 540 - 780 1,020
June 300 540 780 1,020
July 300 540 780 1,020
August 300 540 780 1,020
September 260 494 708 932
October 260 494 708 932
November 260 494 708 932
December 260 494 708 932

8As hired workers were added to the labor force, the operator was
expected to devote a portion of his time to supervision. When one full-
time hired worker was employed, the operator was estimated to spend 10 per-
cent of his time (260 hours annually) in supervisory activities. When two
and three full-time workers were employed, the supervisory component of the
operator's time increased to 20 and 30 percent, respectively.

brhese figures are restrictions imposed on the total labor supply

per year and not the total of the maximum number of hours available for
work per month.

TABLE 7. TOTAL DAYS IN PLANTING PERIOD, ACTUAL PLANTING DAYS, AND HOURS
AVATTABLE FOR PLANTING ON A ONE-MAN FARM

Actual Total
Planting Planting
Crop Period Total Days Daysg@ HoursP
Wheat April 10-May 10 31 18 252
Barley April 20-May 20 31 13 252
Oats April 20-May 20 31 18 252
Flax May 1-May 31 31 18 252
Corn May 15-May 31 10 6 84

8Estimated to be 60 percent of total days in planting period.

bcalculated assuming that a maximum of 14 hours per day are available
for field work.

SOURCE: Olson, C. E., R. G. Johnson, B. B. Rice, and D. H. Eidsvig,
Weather and Profitable Machinery Size, Circular A~534, Cooperative Extension
Service, North Dakota State University, Fargo, North Dakota, August, 1969.
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TABLE 8. TOTAL DAYS IN HARVESTING PERIOD, ACTUAL HARVESTING DAYS, AND HOURS
AVAILABLE FOR HARVESTING ON A ONE-MAN FARM

Actual Total
Harvesting Harvesting
Crop Period Total Days Days?@ Hours
Wheat Aug. 1-Aug. 31 31 25 300
Barley July 25-Aug. 31 38 30 360
Oats July 25-Aug. 31 38 30 360
Flax Sept. 1-Sept.30 30 24 284

#Estimated to be 80 percent of total days.

Pealculated assuming that a maximum of 12 hours per day are available
for field work.

SOURCE: Olson, et al., Circular A-534, Table 2.

Labor Requirements for Livestock

The hours of labor required per head decline as the size of the beef-
cow herd increases.?l Pure linear optimization does not allow for nonlinear
relationships of this type. However, a technique proposed by Zapf22 allows
the introduction of decreasing input requirements per unit into a linear
model. The characteristic features of Zapf's approach are that a minimum
level of the activity is forced into the solution, and a maximum level of
the activity is also specified. Between the minimum and maximum activity
levels, a linear relationship is assumed to describe the total input require-
ment. For activity levels between the minimum and maximum, the per unit in~-
put coefficients of the LP metrix are not defined; they are determined
internally when the optimum solution is computed.23

2lpor instance a survey of beef cow-calf operators in South Dakota
revealed that cow herds of less than 50 cows required an average of 18.2
hours of labor per cow annually, while herds of 100-149 cows required only
9.1 hours per cow. For further details, see Allen, Herbert R. and Rex D.
Helfinstine, An Economic Analysis of Ranch Organization in Central South
Dakota, 1969, pp. 42-43,

22Zapf, R. "The Use of Linear Optimization for Planning Agricultural
Firms," (in German), Berichte ueber Landwirtschaft, Sonderheft 179, pp. 60fEf.

23Rintelen, P. and R. Zapf, "Guiding Plans of Organization of Agricul-
tural firms for the Schwaebisch-bayrische Huegelland and the Junagebiet under
Present and Probable Conditions in 1970," (in German), Bayvrisches Landwirt-
schaftliches Jahrbuch, Sonderheft 4, Bayrischer Landwirtschaftsverlag, 1966.




- 19 -

In this analysis the Zapf tying equation was used to incorporate non-
linear labor requirements for the beef cow and calf wintering activities into
the linear programming model. The labor requirements for the various live-
stock activities are shown in Table 9. A disadvantage of using the tying
equation technique is that a minimum level of an activity must be forced into
the solution. To offset this problem, when the activity was found in the
optimal solution at the minimum level, a second computer run was made (using
constant labor requirements) to determine whether inclusion of the enterprise
was profitable.?

TABLE 9. TLABOR REQUIREMENT BY MONTHS FOR VARIOUS BEEF CATTLE ENTERPRISES

Labor Requirements in Hours Per Unit for Various Herd Sizes

Period 50 Cows 280 Cows 510 Cows 80 Heifers 125 Calves Bull
January 1.825 .598 477 .57 .225 .90
February 1.825 .598 477 .57 .225 .90
March 2.325% 1.1438 1.0272 .57 .225 .90
April 2.8504 1.68742 1.5734 .57 .225 .90
May 1.2704 . 9¢04a .86448 A5 L117 72
June .860 .330 .278 .38 .105 .54
July .230 .070 .054 .38 .105 .60
August .230 .070 .054 .38 .105 .60
September . 230 .070 .054 .38 .60
October .230 .070 .054 .38 .60
November .230 .070 .054 .57 .225 .9
December 1.825 .598 477 .57 .225 .90

ANNUAL 13.930 6.139 5.443 5.77 9.00

aCalving is spread over three months: % in March, % in April, and
% in May.

SOURCES: Allen, H. and R. Helfinstine, Analysis of Ranch Organiza-
tion in Central South Dakota, Economics Department, Agricultural Experiment
Station, South Dakota State University, Brookings, South Dakota, April,
1969, p. 42,

Paulson, G. W., Economic Analysis of Beef Cattle and Grassland Manage-
ment Svstems, unpublished M.S. thesis, Department of Agricultural Economics,

North Dakota State University, Fargo, North Dakota, May, 1970, p. 31.

Unpublished survey data, Department of Agricultural Economics, North
Dakota State University, Fargo, North Dakota.

24For more discussion of the Zapf tying equation technique and its use
in this study, see Schneeberger, Walter, Econcmies of Size of Southwestern
North Dakota Beef Cattle-Small Grain Farms, unpublished M.S. thesis, Depart-

ment of Agricultural Economics, KNorth Dakota State University, August, 1971,
pp. 32-38.
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Salaries and Operator Labor Valuation

Employees must have high qualifications, and they must be reliable in
order to achieve the assumed level of efficiency. The salaries paid should
reflect these qualifications. Survey data indicate that in 1967 farmers and
ranchers in southwestern North Dazkota paid an average yearly cash wage per
employee of $3,132 and fringe benefits per employee of $1,353. Therefore,
average total compensation per employee in 1967 was $4,485.25 The salary
considered necessary to find qualified employees was set at $5,500 in this
analysis. On three- and four-man farms the annual salary of the first
employee was increased to $5,800 and $6,100, respectively.

The operator's labor must be evaluated if comparable cost curves are
to be obtained for farms of different sizes. In this study operator labor
was valued at $6,500 per year. The wage rate for seasonal labor during June,
July, and August was $1.70 per hour. '

Land Use and Govermment Farm Programs

Land was treated as a variable resource in this analysis so no fixed
number of acres was associated with a particular combination of machinery
and labor force. A restriction was imposed on the type of land available.
Of the total land in farms in the study area in 1964, 55.7 percent was used
only for pasture, 42.4 percent was cropland, and 1.9 percent was used for
native hay production.26 Land available to farms in this analysis was assumed
to have the same proportions of pasture, hay, and cropland as the area aver-
age. Farmland in southwestern North Dakota had an average value per acre of
$72 in 1970,27 and that value was used to establish investment requirements

and capital charges in this analysis. Land taxes were estimated to be $0.77
per acre.

Optimal farm plans were developed with and without participation in
the 1971 government wheat and feed grain programs. Cost sharing of tame
pasture establishment costs was included in the model when government program
participation was allowed.28

25Reff, T. L., An Evaluation of Salaries and Benefits Received by Hired
Farm Labor in North Dakota, Plan B Reszearch Paper, Department of Agricultural
Economics, North Dakota State University, Fargo, North Dakota, May, 1968, p. 21.

26ypited States Census of Agriculture, 1964, op. cit., pp. 201-206.

27Johnson, J. E. and H. Vreugdenhil, '"North Dakota Farmland Values Leveled
Off in 1970," North Dakota Farm Research, Vol. 28, No. 5, North Dakota Agri-
cultural Experiment Station, Fargo, North Dakota, 1971, p. 26.

28740 government sources of such cecst sharing are available to farmers
and ranchers of the study area, the Great Plains Conservation Program and the
Agricultural Conservation Program. The payments and required conserving prac-
tices of the two programs are quite similar.
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Results

The empirical findings of this study provide a basis for comparing the
efficiency and profitability of various sizes of southwestern North Dakota
beef cattle-small grain farms. Least-cost farm plans and short-run average
cost (SRAC) curves were developed for six different farm sizes. Farm size
was measured by the number of full~time workers and the size of the field
machinery used. Long-run average costs (LRAC) curves provided a convenient
means of comparing the average production costs of farms of different sizes.
LRAC curves developed for farms participating in 1971 government farm pro-
grams were compared to LRAC curves for farms not participating in government

programs to assess the effect of govermment programs on the economies of farm
size.

Least~Cost Production Plans

On an optimally organized29 beef cattle-small grain farm in south-
western North Dakota, one full-time worker handled from 754 to 1,133 acres of
cropland, depending on the size of field machinery used (Table 10). As addi-
tional full-time employees and equipment were added, the acreage operated
increased, but at an uneven rate. When farm size increased from one man with
eight-plow equipment to two men with eight-plow equipment, the acreage of
cropland operated increased from 1,133 acres to 2,041 acres, an increase of
908 acres. When farm size was further expanded to three men, 3,163 acres of
cropland were used, an increase of 1,122 acres compared to the two-man opera-
tion (see Table 10).

Crop and Livestock Enterprises

On optimally organized farms, one man handled from 78 to 88 brood cows.
When a second full-time worker was added to the farm's fixed resource base,
the number of brood cows was increased to 213. As the farm size was further
expanded to three full~time workers, the beef herd was expanded to 331 cows.

Two forces influence the rate of expansion of crop acreage and the
beef herd when farm size is expanded beyond the one-man level. First, live-
stock labor requirements per head decline as the herd is expanded. Harvest-
ing labor requirements per acre also decline as a larger combine is used on
the two-man farm than on the one-man operations. Second, the amount of time
which the farm operator can devote to field work declines as the farm expands
because the operator must spend increasing amounts of his time in supervisory
and coordinating activities.

The cropland was primarily used for wheat and for tame hay and pasture.
Wheat was planted on 30 to 35 percent of the cropland acreage of the one-man

2914 this report '"optimal" refers to the organization which gives
minimum average cost per dollar of gross income.
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-farms. Larger farms used a slightly smaller part of their cropland for wheat
production,-but wheat was still the primary crop grown. Tame hay and pasture
were used to fulfill the conserving base requirement of the government pro-
gram. On no farm was tame hay or pasture planted in excess of the conserving
base requirement (29.4 percent of cropland). Tame pasture was fertilized
only on the four-man farm. The only other crops to enter the optimal farm
plans were barley following fallow and flax following small grain.

Native rangeland was not fertilized in any of the optimal farm plans.
Because the tame pasture acreage was inadequate to meet the total requirement
for spring grazing, some of the native rangeland was used for spring grazing
on all farms.

The beef herd was an important enterprise on all farms. All calves
produced were wintered and summer grazed until the end of July. The most
efficient ration for wintering calves was found to be one providing an
average daily gain of 1.5 pounds.

Capital Requirements

The capital requirements of the six optimal farm plans are presented
in Table 11. The total capital requirements per farm range from $206,645
for the one-man farm with four-plow equipment to $1,080,235 for the four-man
farm with eight-plow equipment. Land is the major component of the total
capital requirement, representing from 62 to 67 percent of the total capital
required by the various farm plans.

The investment per man is highest on the one-man farm with eight-plow
equipment, but declines only slightly as the number of full-time men increases.
Lower investments per man for machinery and land are partially offset on the
larger farms by larger investments for livestock.

Income and Resource Returns

Gross income, which includes the receipts from all sales plus govern-
ment payments, ranges from $31,000 on an optimally organized one-man farm
with four-plow machinery to $176,000 for am optimally organized four-man farm
with eight-plow machinery (Table 12).

Net management income is computed as a residual by deducting all costs,
including an allowance for operator labor, from gross returns. Net manage-
ment income is negative for the four smallest farm sizes, indicating that
these farms do not have receipts sufficient to cover their full costs.

Net operator income is net management income plus the $6,500 allowed
for operator labor. This measure reflects the return to the farm operator's
labor and management after all other costs have been covered. Net operator
income ranges from a low of $1,620 for the one-man farm with eight-plow equip-.
ment to $9,742 for the four-man farm (Table 12).
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Many farm operators have a high equity in their land and other farm
capital resources. These operators receive not only a return to their labor
and management, but also a return on their investment. Table 12 shows the
returns to operator labor, management, and capital for the six farm sizes.
These returns range from a low of $16,251 for the onme~man farm with four-plow
machinery to $86,073 for the four-man farm.

Economies of Size

The short-run average cost curves derived for the six different farm
sizes in the analysis are shown in Figure 4. On the one-man farms, average
production costs declined rapidly as output was expanded until the capacity
of the labor and machinery complement was reached. Among the three one-man
farms, the farm with six-plow machinery produced at lowest cost. However,
none of the one-man farms covered full costs and produced a positive return
to management,

The two-man farm had substantially lower average costs than any of the
one-man farms. It did not produce a positive return to management, however.
The three-man and four-man farms were able to cover full costs and produce a
positive return to management. The average costs of these two farms were
nearly identical.

The long-run average cost curve is approximated by a curve fitted to
the SRAC curves for each of the farm sizes from one to four men (Figure 4).
The least-cost point on this curve is not defined because average production
costs decline throughout the range of sizes studied.

Effect of Government Program Participation on
Least-Cost Farm Plans

In order to test the effect of the govermment farm programs on farm
resource returns and economies of farm size, the linear programming model
was run with the govermment program restrictions and payments deleted. The
least-cost production plans for farms not participating in govermment farm
programs are shown in Appendix Table 7. The enterprise organizations are
very similar to those found with program participation. Wheat is again the
dominant crop. Barley, flax, and oats also enter the least~cost plans for
some farms. The acreages of tame hay and pasture are smaller than those of
the farms participating in government programs, and all tame pasture is
fertilized. The size of the cow herd is nearly identical on participating
and nonparticipating farms. Calves are wintered and grazed as yearlings.
The main difference in the grazing programs of participating and nompartici-
pating farms is that the four smallest nonparticipating farms graze their
yearlings until August 31 before sale, vhereas all participating farms sell
their yearlings on July 31.
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The LRAC curve for the six selected farm sizes not participating in

- government farm programs was downward sloping over the entire range of size

considered in the analysis. However, none of the six selected farm sizes
provided a return sufficient to cover its full cost of production without
participating in the government programs. The return to operator labor and
management was negative for all six farm sizes when government program par=-
ticipation was not allowed.

Conclusions

Several conclusions follow from the cost analysis of the several farm
sizes and the relationships among them.

1. Substantial economies of size are present in beef cattle and
small grain production in southwestern North Dakota. The LRAC
curves developed for both government program participants and
nonparticipants are downward sloping throughout the size range
studied (up to four full-time men).

2. The principal effect of government farm program participation
is on the level of farm income. Enterprise organization and
the shape of the LRAC curves of nonparticipating farms are
quite similar to those of participants.

3. Average costs decline rapidly on one-man farms as the capacity
of labor and machinery is approached.

4. Tor one~man farms participating in govermment farm programs
and having average proportions of cropland and rangeland the
most efficient machinery complement is based upon a six-plow
(80-100 HP) tractor.

5. Two-man farms with an eight-plow machinery complement achieve
substantial cost reductions compared to one-man farms,

6. Three-man farms are able to produce at a slightly lower cost
per unit than two-man farms and can compete effectively with
four-man farms.

7. The most profitable crop enterprise in southwestern North
Dakota is wheat following fallow. Barley, oats, and flax
are also included in some optimal farm organizations.

8. Beef cow herds are included in all optimal farm plans. The
calves are wintered on a ration providing a daily gain of
1.5 pounds and summer gragzed as yearlings.

9. Fertilization of tame pasture with 40 pounds of nitrogen is
found to be a profitable practice for farms not participating
in govermment programs. Farms participating in govermment
programs generally did not find tame pasture fertilization to
be profitable. Native range was not fertilized in any of the
optimal farm plans. (Farms participating in govermment farm
programs used conserving base land for pasture and so pasture
was a relatively abundant resource on these farms.)



|
i
[
Do
.
to

- 31 -

APPENDIX



- 32 -

‘UOTIRATITOD MO S9WT] OM]

sepnyour,

+apsf yjanoz Lasa7,

28e711g uion

! 83018 pue Inejy
1 28e1TS uaon doyn
1 1 $10B18 9AOR
1 1 Ley Foeas
T ayey
1 1 (qaeng) mop

1 1 1 I 1 1 ureij yieug
?31038 pue neg
1 1 1 1 T 1 SUTqWOoY)
1 1 1 1 1 1 Hyaemg
1 1 1 1 1 1 £eadg
1 1 T 1 1 1 TI1T2Q
¥/ q 1 1 83ea1lInd
1 1 ueid
€ 1 moxiey
[4 3STd
mH I 1 1 1 Mo1d

AOT1Ed A  oan3XI[] OBBlLS XEB[d UA0) d933y ULEJH [lEug aiedd) MOTTBd Boled uotleasdp

SATIBN BITRIIV 2 uI0) uiexn jrewg Sursorifog Surmorrod Surmoliod SBurmoiiod BUTYDIER
-88BIH sieQ Aotaeq Lataeq JeouM
doin

NOILDNQO¥d d0¥D NI QIWASSY SNOILVYHdO ENIHOVW J0 YEEWAN

"1 FIdVI XIANIAdV




- 33 -

*paunsse juswdinbs BuTiseaxey MO3-ONMT,

*8utddoiyo 103 93B1 WOISND mmwsﬂoan

*9z-yz 'dd ‘g9p1 ‘Laenuepr ‘ejojeq yiaoN ‘oSieg
¢£3TsieATufl 93818 BIOYERQ YIAON ‘uoriels juswrasdxy [eanlInotaly °soTwouody [ean3iIndtasy 3o jusmyxedaq

‘6/b °ON urleI[ng ‘SuUOTIrUTqUO) AJSUTYDOE)] 350)-15Ee] SULUIWISIo(Q ‘uos]0 pue STASpTH uodn pased,

01°¢ 0€'¢ A L1 28°¢C 80°¢C 1£°¢ £0°¢2 380D 1svaaey (no1a-9)
Rt oL® LL°E 9% 1 9%°1 941 16°¢ 16°2 380D 3ssAdRysad UEH-H ¥ =€
01°2 0€°'C A QLT 1% 7 A 91°¢ U AlA 61°¢ 380D 1saadeH (no1a-g)
- oL LL°¢€ 9%'1 o1 991 16°¢ 16°2 350D 3s3adeysag UEN~-Z
01°'¢ Q¢ ¢ mmm.m 08°'1 96°¢C 1€°2 1 A 0€°2 380D 3soaaeH (no1a-g)
- oL LL°E 9%°1 CLAN 9%°'1 16°¢ 16°¢ 31s0] 3ssAaryaad uep-T
01°'¢ 0e° ¢ @mm.m 08°1 96°¢C 1€°¢ 1 A 0e°¢ 150) 1saAaeq (no1d-9)
—— 08° 29°¢ 06°'1 0¢'1 06°'1 8¢°T 8€°'T 380D 3ssaieysad uepn-1
01°2% 0€°¢ ncm.n 08°'1 96°'¢ 1€°¢ €6°¢ 0e"¢ 180D 1ssAdeH (no1g-+)
— 28§ 60°'%§ S9°18 69°'1$ 9°1$ 98°'2$ 98°23% 3s09 1S9AxRYSI] ug-1
ABfj] o©anaxl) og8B[1§ <Xel4 Ulei) [lBW§ Uuieay [[BWS MOTTB4 MOI1Rd Wo3 T 921§

2AT3IBN EBITBIIV 2 UWIODH Suimoiiod Butmorlod  SuTmollog Sulmollod
-sse1n s3eQ As1aeg fo1aeg 19y
aoin

pSHZIS WIVA HIOFTES XIS 40 SHSTYJUHINA d0¥D mDOHM¢> ¥04 H¥UOV ¥dd SILS0D AWIANTHOVA FIAVINVA 7 F14VLI XIANIdV




- 34 -

*1€ *d ‘06T ‘AeN ‘=zzoveq
yaaoN ‘o8aeg “£3TsasATuf 383§ BIONB( YIION ‘soTwouody [eani(notady Jo jusuiaedsq STS9YI ‘S°H poysIIqndun
“Silo]54g JUQOUOCEBUR)] PUB]SSBJ) pUB ©141E) Joog JO SIsAjedy ormouoog ¢°M *9H ‘uosyned woiy paidepy :4D9N0S

*OSTAISYIO ¢/g {IUSWISIAUT MOD JO GG ‘AIpnuel Jo pus 2yl TTIUN PIISIUTA SIB SOATED UM,

. *pa3 sdep Jo iaqunu 9yl I9A0 pojeroad ‘SoIITATIOR 9733BD
Suipeo3 x0J soo3 TeS0] pur UOTIRIVDOSSE fsoaF Juipssiq ‘Surjunodsoe fA3ToTI1091s ‘ouoydersy amMmummn

. ‘340 x9d §/°1¢ :(s3ieo €/1
‘dotaeq ¢/z) 1ing 303 ulvaB poaF *Simo gl fpunod iad s3ULO gy 1nOD J0F juswdTddns spunod hustMm

et L £9°9 0%°9 68's 66°% £€e’e v ATA 98°71 1e1tdep 3urieaadg

on Ly CLANA S AA LLANA o%° LYy 91°6¢ 00°'008 61°1ZE 1e31de) wxsy-3uol 1B307
9y Ly 9% LYy P ANA 9 LYy 9% Ly 91°6¢€ 6T°'TL juam) saAuy

jusmdinby pue s8uiplIng
007006 00°0SC JusulssAul 9133eD

Juamsainbay ye3tden

¥1°11 65701 ¢eT01 LL"6 98°8 969 77° 6T €L°81 Te10%
0L°T 0L°T 0L°T 0L°1 0L°1 o1 L5°¢ 15°¢ satedsy

jusuwdinby pue s8uipiing
c6°¢E t6'¢t 26°¢ ¢6'¢ L8°¢ XA L8°S suoTIETORadeQ

jusudinby pue s3urplIng

9¢°¢ £0°¢ 26°1 69°1 6%°1 6" SL'T ammmﬂmaxm SNOSUBTI3ISTH
00°¢ 18°1 IL°1 1671 11°1 9’ 00°¢ 00°¢ S90TAI9S LIBUTIDIDA
92°1 $ €1°T $ I0°T § 6" § 69° § 6€° § 01°2 01°2 1TeS pue STBISUTH
LL'8T § #%°¢ § gutean ‘juowoyddng

sanduj Tenuuy

1€ Isngny  T¢ ATnf  GT A[nf  GT aunf G [rady 1[g¢ Aaenuerl 1104 378D waly
101 I9QUSAON WOXJ SOA[E) jooy surpoog pue non

SESTYIYAING FILIVD JN¥d CQILOETES YOI SINTWAYINOIAY IVIIAVD GNV SIS0D "¢ FIGVI XIaNIddV




- 37 -

Ce1't 9¢1°1 8611 89C°1 062°1 8¢ 1 m swoouy -
$801H Fo zefiog J@d 150) 1SBY]
968°0Z~ %26°61- GSE°TI-  06E°6- 0216~ SH8°8- " swooul juowsSeusl 3N
96€°GLT #ZH°EET  SSE°06 06€° 9% 0Z9°0% CHR°G¢ u 1s0) e3og
00§ ‘%51 00S°L1IT  000°8L 000°S€-  00S§°TE 000° 42 " swosuy ssois
€8y L00°T  661°99Z  [ZSTIS  0L9°%%Z  %8%°1ZZ  SLI681 " 1e31de) wasg-Suog
867 L €T6°%S  8EI‘GE L8%°€T  891°CT  649°01 saefrod 1e31de) Surieasdp
801 611 o%e 61¢C [A)A L6 u 3sn8ny
0L2 0.2 0Lt el A%} 76 m L1np
8/¢ 68¢ 016 (A% wee 161 Sanoy POITH J0qE] Teuosesa§
81 76 LS 4 €T 0t " 1€ £1nf 1TIun pozead sSisITsH
- -—— 99 o€ 0z o€ u 1€ 3Isn8ny [T3u pozeid si9s3§
661 vkt A 6 St - " 1€ AInf TT3U[ pPeZBIH SiI901Q
84 ice 661 98 6l 29 Zoquni SMO0D
174 Vad! A v oy e u Aeg 303 3nn
L81 491 L6 WY oY E u pusideH aATIEN
- Y 081 791 €ET S1it i Leq 203 3N
L%y #91°¢ 9€0°2 7.8 €6l 859 m N °sql ¢ ‘Surzexn [ipd ® ISuwng
081°1 076 Ges €52 z¢e 102 " N *sq1 0 ‘Sutzesn Butadg
Gew's 891°y 108°C 1L2°1 861°1 97L6 " pueya8uey sATIEN
13°1% i%¢e 0s1 €9 09 is " N *Sqi QY ‘sanjseg suej
9tk Ley 80¢ £9 8s 0s " SaINIXT BITBIIV-SSBID
LTS £6¢ 612 LT - ——— " xXetd
e8 - - ——— - ——— " urern jiews SurimofIoi SIBQ
9¢1 ade - - 901 cT i moT1ed Burmoilod Lofieg
080°T 0S0°1 LLL 1% 9.2 cog " mMoTIed SuTMOTTOJ JEdYM
GET Y TL1°¢€ 1€1°C L96 88 L m puetdoxDd
LSL6 €8%° L 620°6 2322 080°2 6%L 1 s3I0V puel 1e30L
mOTd-g  M0ld-8  Boid-8  MOld-g  BO1d-9  MO[d-% 3140 ECE
QEH~1 ug-¢ Usi-7 ue-T

SHVED0¥d WV INIANNHEACD T/6T NI ONILVAIOILYVd LON SEZIS CHLOITES XIS J0 SWaVL
NIVED TIVWS-TILLV) JFHd VIOMVQ HIYON NYIISIMHLAOS ¥O4 SNVIA NOILONQO¥d IS02-ISVAT °/ FIGVLI XIANHddV




- 35 =

APPENDIX TABLE 4. BEEF CATTLE PRICES USED IN THE ANALYSIS®

Steers (choice) Heifers (choicé)
Selling Date Weight Group  Price Per Cwt Weight Group Price Per Cwt
(pounds) (pounds)
October 31 300 -550 $30.11 300 =350 $27.01
January 31 462,5~537.5 28.89 437.5-512.5 25.82
537.5-612.5 28.29 512.5-587.5 25.37
April 15 537.5-612.5 28,75 512.5-587.5 26.08
612.5-687.5 27.97 587.5-662.5 25.46
687.5~762.5 27.31 662.5-737.5 24.84
June 15 612.5-687.5 28.85 587.5-662.5 26.35
687.5-762.5 28.16 662.5-737.5 25.72
762.5-837.5 27.47 737.5-812.5 25,09
July 15 687.5-762.5 28.12 662.5-737.5 25.76
762.5-837.5 27.50 737.5-812.5 25.12
837.5-912.5 26.88 812.5-887.5 24,48
July 31 687.5-762.5 28.05 662.5-737.5 25,65
762.5-837.5 27.36 737.5-812.5 25.01
August 31 762.5-837.5 27.03 737.5-812.5 24,65
837.5-912.5 26.54 812.5-887.5 24.14

8Price based on monthly price quotations from the West Fargo Live-
ctock Terminal Market from 1963-1970. The average price is increased by
the trend factor, and a price differential of 25 cents between Fargo and
the area studied is subtracted.

APPENDIX TABLE 5. MARKETING COSTS FOR VARIOUS BEEF CATTLE WEIGHT GROUPS
USED IN THE ANALYSIS®

Iten and Weight Selling CostP® Trucking Cost Insurance Total Cost
Calves (400 1bs) $2.34 $2.00 $.28 $ 4,62
Cattle (under 625 lbs) 3.00 2.00 .28 5.28
Cattle (over 625 1bs) 3.00 3.00 .28 6.28
Cows (1,100 1bs) 4.55 4.00 .28 8.83
Bu1ls (1,800 1bs) 4.55 6.00 .28 10.83

8Shrinkage loss is not included.
bIncludes commission, yardage, feed, and bedding.

SOURCE: Dunn, Edward V., Costs and Considerations for Marketing
Livestocic in North Dakota, pp. 5, 6, and 26.
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