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CHAPTER I
INTRODUCTION

TP?»ngVtP of commercial dryr1§;,cat;1e‘feeding in the United

States is having a substantial impact upon each phase of beef produc-
.tion and markéﬁing? Established patterns and production practices are
changing; iocéééé%jbf slaughter cattle production, location and nature
of processing facilities, feeder cattle movement patterns, seasonality

of feedlot placements and marketings, financial and feed requirements,
types and qualities of feeder cattle produced, and management practices
have been affected in many areas., Impacts of these adjustments have also
been evident at the retail and consumer levels, These effects, among

others, have led to widespread interest in cattle feeding,

Problem Statement

Oklahoma has been a leading national source of feeder cattle., More
than 900;000 head were produced in 1962 of which most were shipped to
the Corn Belt and other leading cattle féeding areas for fattening,1 At

the same time, a relatively high percentage of the fed beef consumption

lMarketings of cattle and calves (1,729,000) minus inshipments to
farms and ranches (453,000) minus total slaughter (437,000) equal esti-
mated feeder marketings (909,000),



in Oklahoma was imported in carcass form from the North Central Region.2
This fact; together with evidence of abundance with respect to both
feeder cattle and feed grain in Oklahoma, has stimulated inquiries con-
cerning possibilities and potentials of the cattle-feeding industry in
Oklahoma, It has been suggested that markets for fed beef produced in
Oklahoma could be successfully expandéawzgtgégiﬁéébéféé;>§6ﬁzﬁ>aﬁ&héa§£
O%”;ﬁé”ég;;;:3M/ o B
: This study is directed toward estimates of costs and revenues
associated with feedlot production and marketing under prevailing
Oklahoma conditions. Interest is focused primarily upon cost savings
associated with feedlot size, referred to as "economies of scale,”
Other factors examined for their influence upon cost and revenue include
variations in volume or extent to which fixed facilities are utilized,
length of feeding period, sex and weight of feeder animals? types of
feeding systems, feed cost, feeder cattle cost, and others, The cost
of feeding cattle in a custom feedlot is contrasted with the cost of
feeding in a lot under contrel of the cattle owner. :

Within specified limitations, the study provides Oklahoma feedlot
producers with guides to least cost; and-in some -cases

, most profitable

sizes and types of cattle feeding operaticns, Costs and efficiency in

ZWillard F, Williams, Marketing Potentials for Fegdlot Cattle in
Oklahoma and Texas, Oklahoma State University Experiment Stationm,
Processed Series P-426 (Stillwater, 1962}, p. 20,

n
“John W, Malone, "A Spatial Equilibrium Analysis of the Fed Beef

Economy" (unpublished Ph.D, dissertation, Oklahoma State University,
1963), p. 106.



feedlot production and marketing are critical factors which to a large
extent will determine Oklahoma's future role in the nation's cattle-
feeding industry, Although earlier studies have indicated that Okla-
homa is favorably located with respect to deficit markets in the South
and Southeast, locational advantages could be offset by differentially
higher costs of production or marketing. On the other hand, signifi-
cantly lower costs of production or marketing in Oklahoma relative to
other surplus regions could offset locational disadvantages in deficit

markets such as California“4
Objectives

Specific objectives of the study are to: (1) describe the his-
torical development of the Oklahoma cattle feeding industry relative to
other cattle feeding regions; (2) determine and describe systems,
patterns, and practices currently employed by Oklahoma feedlot opera-
tions in procuring feeder cattle and feed, operating feedlots, and in
marketing fed cattle; (3) synthesize models of relatively efficient
commercial feedlot operations and détermine both short~run costbrela—
tionships and long-run planning curves with emphasis upon economies of
sca1e35 (4) estimate breakeven Prices as influenced by volume, scale,
feeding systems, length of feeding period, feeder- cattle cost, and

other factors; and (5) estimate revenue functions and cost-revenue

4
"Ibid., p. 115,

5Commercial feedlots and other terms are defined in a later
section.



relationships as influenced by these variables, The first two objec-
tives of this study were completed and publighed as Qklahoma Agricul-

tural Experiment Station _publicat;ions.6

6w:.llard F, Williams and James McDowell, Characteristics and Growth
of Cattle Feedlot Operations In QOklahoma, Oklahoma Agricultural Experi-
ment Station Processed Series P-418 (Stillwater 1962); and James
McDowell and Willard F, Williams, Feed Use In Oklahoma Commercial Feed-
lots, Oklahoma Agrlcultural Experiment Station Processed Series P-433
(Stlllwater 1962) ..




CHAPTER II
THEORETICAL CONSIDERATIONS AND REVIEW OF LITERATURE

Costs usually are congidered in terms of a money outlay for prb-
ductive resources or services used to produce and market a product,
Leftwich points out that such a cencept of cost is not complete--that
alternative costs and implicit costs also must be considered,l Alter-
native cpsts of productive resources are their values in alternative
uses whereas implicit costs areicosts of self-employed resources such
a2s a return on fixed inyestment or a return to farm labor or management,
In many cases, such implicit costs are not considered as gost outlays
and frequently are overlooked entirely,

The appropriate or applicable theoretical structure necessary to
an analysis such as this study of cattle-feeding costs and returns is
accepted production economics and correspending cost theory as presénted
by Carlson,2 Heady,3 and Liebhafsky,4 among others. At least seven cost

concepts are outlined for use in economic apalysis by these authors.

lRichard H. Leftwich, The Price System and Resource Allocation
(New York, 1958), p. 132, '

2Sune Carlson, A Study on the Pure Theory of Production (London,
1939), | - |

3Earl 0. Heady, Economics of ‘Agricultural Production and Resource
Use (Englewood Cliffs, 1952), ' -

4H? H, Liebhafsky, The Nature of Price Theory (Homewood, 1963),

B



These are: total cost, total variable cost, to;al fixed cost, average
total cost, average variable cost, average fixed cost, and marginal
cost, The length of the planning period, or "length of run," is im-
portant in differentiating these categories, In the long-run all
costs involve money outlays varying with the level of output; whereas
fixed costs have meaning only in the short-run period in which fixed

resource components are committed to the production process,
Mathematical Interpretations

Table I summarizes the mathematical forms of these cost and
revenue functions under the simplifying assumption of two resources
used to produce a given product, The table is general and shows the
form these concepts take under any compgtitive situation, and for short
and long-run situations,.

Total cost in the short-run with one resource, (Y), fixed is
designated £(x)X + PyY. In this case, the price of the resource, f(x),
may vary with the quantity of resource used, X, In a purely competi-
tive situation, the price of resource X would be fixed at Px for any
quantity of the resource the firm prefers to use, Thus, total variable
cost is designated £(x)X orvPXk, depending upon the level of competition
prevailing in the resource market, and f(x)X equals PXX under purely
competitive conditions, Total fixed cost is the price of the fixed
resource, ny multiplied by the quantity employed, Y, If Q is output,

then £(x)X is average variable cost, and P_Y is average fixed cost,
Q -

The sum of these two, £(x)X + P Y, is ayerage total cost, Marginal cost
. A
Q



TABLE I

MATHEMATICAL INTERPRETATION OF COST AND REVENUE CONCEPTS
UNDER SIMPLIFYING ASSUMPTIONS?

“Length of Run

Concept _Short-Run _ Long-Run
Total cost ()X + PyY X)X + £(y)Y
Total fixed cost PyY None
Total variable cost £(x)X F(x)X + f£(y)Y
Average total unit cost f(x)X + Y fX + £(y)Y
Q
Average fixed unit cost PyY None
q |
Average variable £(0X £(OX + £(y)¥
unit cost Q T Q
Marginal cost AE(R)X + PyY _ o (X AEGOX + E(VY _ oo A
dQ
df(x) | df (x) aY 3 df(y)
+de + 0 +)$—aé-)-+f(y)dq+,‘dq.
Total revenue £(q)Q £(q)Q
Average revenue £(q)Q _ £(0)Q _ &
q £(q) q (q)
Marginal revenue df(9)q _ £( )gg df(q)q _ £(q) 49
aQ dq - dq 1%
JELIC) LI
dQ dQ
C, L df(Q ‘ dX
Profit maximization £(q) + Qggéﬂl = f(q)-+_QﬁaéQl =*f(x)§6 +
condition -
X, Ld£G0) 4E(x) ar |, dE(y)

dQ

8The assumptions are; .

(1) Q = £(X/Y) is the short-run production

function, (2) Q = £(X,Y) is the long-run production functiom, (3) P, =
f(x) is the factor demand for X, (4) P_ = £f(y) is the factoy demand for

2
are independent,

Y, (53) P = £(Q) is the product demand? and (6) 2Y - g, or the factors
ax '



is the first derivative of totgl cost or total variable cost.5 Under
df(x

imperfect competition this becomes f(x)g% ; X with the latter
half of the formula reducing to zero under perfect compgtition since £(x)
is a constant, Px'

Mathematical interpretations of long-run cost concepts are simi-
lar to short-run interpretations except that quantity and price of the
second rexource, Y, are ailowed to vary. Thus, total cost and total
variable cost are identical, and designated f£(x)X + £(y)Y.

The revenue concepts are identical in both long and short-run time
periods. Total revenue is designated £(q)Q, while average revenue re-
duces to product price, £(q), In the purely competitive market, pro-
duct price is constant at Pq for any quantity the firm desires to sell,
Marginal revenue is the first derivative of total revenue with respect
to output, This is designated f£(q) = Q Q%éﬂl? with this latter half
reducing to zero under perfectly competitive competitipn since product

price is a constant Pq.
Relationship of Cost gnd Revenue to Production Function

Qutlays for productive resources or services, and revenues accru-
ing from the sale of the resulting product are directly related to the
laws of production if factor costs and product prices are given, In
Table I, for Instance, the short~run production function is designated

Q= £(X/Y). Assuming a purely competitive situation the price of the

5The derivative of total cost equals the derivative of total
variable cost because the derivative of a constant (total fixed cost)
equals zero,



variable resource would be given as Fx' If the production function is

of the traditional textbook forma it could be written specifically as

Z . dX3.6 In this case, average product, %, would be

, and marginal product would be b + 2eX - 3dx2. Total

a
-

= a + bX
Q a + cX 3

+ b+ cX - dx°
variable cost equals P X, which divided by output, Q, equala average
variable unit cost, Thus, average variable cost may be written as

X

2

a + bX + ¢x? 2 dx3

which may be restated as R ..X‘v — P
a + bX 4+ cX? - dx° ¥
Rut . X S— -
a+ bX + cxz - dX3
may be written as ‘lv ) 3
S a4+ bX 4+ oX" -+ X~
Eaaase o mrore
or 1 R

B 2
a -
-}E+b+c dX

which is the reciprocal of average product., Thus, the rélationship be-
tween the production function and the cost function is that the recipro-
cal of average product multiplied by variable factor price equals
average variable unit cost, Similarly, marginal cost equals the recip-
rocal of marginal product multiplied by variable factor price,

Total value product or total revenue takes the exact form of the

production function when shown as a function of the level of inputs if

OThere is no reason to assume this type of prpduction function,
Any type of production fungtion can be used to demonstrate the basic
principles,
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product price is given, Total revenue is a straight line function if
taken as a function of output and if product price is not influenced by
the firm's output., In purely competifive conditions, marginal revenue

equals product price for all levels of output,
Short-Run and Long~Run Considerations

It is important to differentiate bet&een cost savings assoclated
with more efficient use of fixed short-run facilities and cost savings
associated with changing scale, The former may be referred to as
"utilization economies' and the latter as "economies of scale,”

In the short-run, the firm has established a fixed plant capable
of producing a range of output when combined with warious levels of the
variable input factors. The equilibrium quantity of output férthcoming
from the fixed plant depends uwpon product and resource prices prevailing,

-Capacity of a plant is a confusing and aomefimes,meaningless_Con~
cept°7 Absolute capacity, in physieal terms, is the maximum quantity
of product the plant could produce under any circumstances, Beyond
this point, additional units of variable factors add nothing to total
product while costs continue to rise, According te Liebhafsky, ecenomic
capacity has a different meaning from absolute capacity and refers to
".,..the least cost point, the point at which the marginal cost curve

8 . .
cuts the average cost curve from below,"  Eitman argues that if plants

10 July, 1962, the Subcommittee on Economic Statistics of the Joint

Committee of the Congress recommended that the Bureau of the Budget
fromulate acceptable standards and definitions of capacity,

8Liebhafsky, p. 164,
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were designed according to specific engineering requirements, the ab-
solute capacity of the plant shoﬁld be near the minimum average total
unit cpst position.g If such is the case, a cost saving may be associ-
ated with using a small plant at capacity output rather than a larger
plant utilized to obtaim the same output, Eitman's definition of ca-
pacity is used in this study although allowances are made for varia-
tions in feeding patterns,

In the long-run time period, all resources are considered variable
and the firm can build and operate a plant of any feasible size, Thus,
the long-run situation may be shown as a series of shértwrun situations
confronting the firm, each of which involves a fixed set of faeilities
or plant capable of producing a given range of output, As these situ-
ations become more numerous the planning curve or longwruh dverage
unit cost curve is formed and takes on a scalloped shape, When the

number of short-run alternatives becomes infinite

, @ smooth curve de-

velops, The point of long-rpn economi¢ capacity is defined by Liebhaf-
sky as "the point atrwhich the . 'optimum’ émounts of the inputs are
being used in the 'opti;um’ proportions.”11 This, of course, refers to
the low point on the planning curves,

Figure 1 shows a typical long-run average unit cost curve, showing

both economies and diseconomies of scale., The long~run planning curve

9Wilford J. Eitman, "Factors Determining the Location of the Least
Cost Point," American Economic Review, XXXVII (1947), p, 913,

loFor greater detall on the definition of capacity used in this
study, refer to Chapter IV and the section deallng with selection -and
definition of model feedlots,

Uy iebhafsky, p. 184,
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is formed by tangencies with short-run cost curves at minimum cost -
points for particular quantities of output and takes on a scalloped shape
when only a few short-run situationé are considered, When the number

of short-run situations is infinite, the planning function forms a

smooth curve,

$/Q

Q per u,T,

Figure 1, Typical Lbng-Run Average Cost Qurve,

A declining long-run average cost function is associated with
economies of scale., Internal economies of scale come about internally
within the firm as a result of action taken by the firm, Division of
labor and specialization are common internal economies made possible
by the use of larger yachines. Pecunilary internal economies also
occur as the firm becomes large enough to obtain price diseounts on
resources, Other factors over which the firm has no control result in
external economies of scale, Such items as improved transportation
facilities, commercial bookkeeping firms; and other cosp reductions
result from the combined effect of a number of firms, each of which by

itself could not have brought about these developments,
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An increasing'long-run planning curve reflects diseconomies of
scale, Internal diseconomies, for which the firm alone is responsible,
refer to such items as limited management efficiency, faétor inter-
actions, or in some cases, resource price increases, This latter would
occur when a firm needed large quantities of a resource and would bpid
up the resource price to procyre the quantities required, External dis-
economies, over which the firm has no centrol, are 1arge1y pecuniary

and brought about through increased demand for a resource by many firms,
Review of Literature

Pioneering research dealing with economies of scale was copnducted
by R, G, Bressler, Jr, in the New England milk industry.12 Sinece then,
similar studies have been made of alm;st all agricultural preducts
and of several other major industr.';._es,l3 However, early researchers
failed to apply production theory correctly tp cost analysis, These
failures have béen listed as (1) neglect of the fact that total output
could be varied by varying the time period as well as ﬁhe production
rate; (2) adoption of a single stage plant model, whereas operations
at most plants consist of a series of stages each having different cost
components; (3) nonrecognition of indivisibility of certain variable

factors; and (4) failure to take account of the durable nature of fixed

12R° G. Bressler, Jr,, Economies of Scale in the Ogerations of
Country Milk Plants, New England Research Counc;l on Marketing and
Food Supply in cooperatlon with the New England Agricultural Experiment
Stations and the U, S.‘Department of Agriculture (Storrs, 1942),

13John Johnston, Statistical Cost Analy31s (New York, 1960), pp. 12
and 139-141,
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factorsol4 Adjustments to these failures included the division of a
plant into individual production elements, the recognition of dis-
continuous cost functions, and allowing the output tb vary by increas-
ing the number of eight hour werk days rather thén the scale of plant,

Economies of scale studies of cattle feedlot operations have been
conducted by several state experiment stations, and by the U, S, Depart-
ment of Agriculture as well as other organizations, One of the first
studies to be devoted to such operations was prepared by the Bank of
America to measure the contribution of. cattle feeding to the growth of
the California economy,15 In this study, daily nonfeed costs were
found to vary inversely with the number of head fed, averaging 13,02
cents per head per day for lots feeding an average 866 head per year to
8,02 cents per head per day for lots feeding an average 26,866 head per
year, The importénce of utilization was also pointed out, Lots.feed—
ing throughout the year averaged 8,52 cents daily nonfeed cost per head
whereas those feeding only one lot per year averaged 11.13 cents,

A similar study by the Arizona Experiment Station measured average
nonfeed costs in terms of tons of feed utilized.16 Conclusions.were
much the same as those cited in the Bank of America study, However, it

was noted that, excluding small feedlots, unit costs were affected more

14Ben C. French, "Economic Efficiency in California Pear Packing
Plants" (unpublished Ph,D, dissertation, University of California, 1954),
pp. 20-21,

15John A, Hopkin, Cattle Feeding in California, Bank of America
Economics Department (San Francisco, 1957)

16Leo J. Moran, Nonfeed Costs of Arizoma Cattle Feeding, Univer-

sity of Arizona Agrlcultural Experiment Station Technical Bulletin 138
(Tucson, 1959),
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by utilization of fixed facilities than by size or scale of feedlot,
In this study, average nonfeed expenses per ton of feed fed varied
from $18.30 for smaller lots feeding less than 500 tons of feed to $5,56
for larger lots feeding 12,500 tons or more feed, Costs associated with
an increased investment use ratio varied from $20,13 per ton of feed
fed for 14 lots with an investment use ratio of under 25 to $4.26 for
eight lots with an investment use ratio of 100 and up.17
A cost study of commercial feedlots by the.U. S. Department of
Agriculture was conducted in 1962 for purposes of designing improved
feedlot 1ayouts.18 Although confined to silage feeding operations,
this study provides useful input coefficients for cattle feeding in
terms of man and machine hours necessary for production, In this study
it was determined that the cost of performing feedlot operations in an
improved layout decreased from $4,17 per head in a 1,000 head lot to
$2,29 per head in a 10,000 head lot. This report indicated that some
operations, such as loading cattle and cleanihg pens, actually required
more man and machine hours per head as a feedlot size increased, but
that economies in other operations more than offset these diseconomies,
A more recent California Experiment Station study dealt primarily

X . R . . . . 19
with economies associated with size of scale of commercial feedlots,

17In this study, the investment use ratio was specifically defined

as tons of feed fed per $1,000 nonland investment,

8Tarvin F. Webb, Improved Methods and Fac111t1es for Commercial
Cattle Feedlots, U, S Department of Agriculture Marketing Research
Report Number 517 (Washington, 1962).

19Gordon A, King, Economies of Scale in Large Commercial Feedlots,

Californai Agricultural Experlment Station Giannini Foundation of Agri-
cultural Economics Research Report Number 251 (Berkeley, 1962),
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A variety of models‘were synthesized in this study using economic-
engineering techniques., Specific cost functions were developed for
items such as labor, electricity, water, equipment repair, and tele-.
phone, Costs at maximum output in this study declined from 7,19
cents per head per day for a feedlot capacity of 3,760 head to 5,57
cents per head per day for a feedlot capacity of 22,560 head, The
data indicated that few economies of scale were achieved beyond a
feedlot capacity of about 7,520 head,

Economies of scale among small farmer-feeding operations have
also been conducted, One such study by the Oklahoma Experiment Station
covered economies accruing to different methods of feed handling for as
many as 2,000 head of cattle annually.20 This study indicated that
feedlots with volumes greater than 200 head per year or feeding more
than 112 tons of feed with custom processing rates at $3;00 per ton,
could profitably invest in small mixer feed mill facilities., Also,
larger feedlots feeding more than 450 head annually or utilizing more
than 316 fons of feed, could obtain least-cost processing with grinder-
blender equipment, Indications were that costs of gain assogiated with
feed processing and handling Were reduced from four cents per pound
when 100 head of cattle were fed to one and one-half cents per pound
when 2,000 head were finished to a slaughter weight,

Another study of small-volume feedlots conducted by the Montana

Experiment Station concluded that sources of minor economies were .-

2OReece Edward Brown, Jr., "Economics of Mechanization in Feeding
Beef Cattle" (unpublished M,S, thesis, Oklahoma State University, 1962).
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available to farm feedlots of that state.21 These economies appeared
with increased utilization of existing facilities and when minor equip-
ment additions, such as dry-roller processing facilities, were intro-
duced,

A limited survey of the QOklahoma cattle-feeding industrykwas con-
ducted by the Statistical Reporting Service of USDA and Oklahoma State
Board of Agriculture cooperatiwglyhin11957;22"ThiS?studyfpointedvout
the important cattle feeding areas of the state, the source of the cattle
on feed, where:the cattle were sold, the slaughter grades, and the
relative sizes of the different operations as they existed in Oklahoma
during 1957, Indications were that slightly more than 2,500 Oklahoma
farmers and ranchers produced grain-fed cattle for Slaughter,‘and that
a large part of this volume was concentrated in the few large lots
within the state,

Numerous other descriptive studies and reports budgeting costs and
returns for various feedlot sizes have been published., Two Texas Agri-
cultural Experiment Station studies include findings applicable to

Oklahoma cattle-feeding conditions, One of these contained costs and

ZlRobert G, Mueller, "The Effects of Costs and Returns of Varying
Size and Organization of Farm Feedlots jin Montana" (unpublished M.S,
thesis, Montana State College, 1962).
22Ronald J. Sharp, The Cattle Feeding Industry in Oklahoma, U, S.
Department of Agriculture--Agricultural Marketing Service and Oklahoma
State Board of Agriculture cooperating (Oklahoma City, 1958).
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returns information for feedlots of 100 and 500 head capacity.23 The

other also provided costs..and returns information, but in addition,
included data on labor-management income as related to marketing margins
and feed prices,za Objectives of both publications were to determine
opportunities for, and farm income effects of marketing grain sorghum
through feeder cattle, A major conclusion derived from the models
studied was that at prices which prevailed during the fall of 1956 and
spring of 1957, and as a way to market grain sorghum, cattle feeding was
profitable, It was determined profitable to feed a high concentrate
ration with a positive two cent-per-pound differential betweén the
price of slaughter cattle and feeder cattle where a $2,00 price per
hundredweight was placed on grain sorghum., A lower price margin was
profitable when grain sorghum was valued at $1.25 per hundredweight,
It was noted that a 25 cent-per-hundredweight increase in grain sorghum
price increased the cost per pound of gain by 1.57 cents, and necessi-
tated an increase in sléughter price of 0.7 cents to breakeven, Labopr-
management returns were greater for a 150 day feeding program than for
a 180 day feeding program,

A Kansas Experiment Station study presented basic characteristics

25

of large scale custom feedlots in that state, Such factors as .o

23A, C. Magee, et al., Economics of Cattle Feeding Systems for

West Texas, Texas Agricultural Experiment Station Bulletin 880 (College
Station, 1957),

24William F, Hughes, et al,, Economic Returns from Grain Sorghum
Fed to Steer Calves on Dryland Farms of the High Plains, Texas Agri-
cultural Experiment Station MP-295 (College Station, 1958),

2530hn H. McCoy and Robert H, Wuhrman, Some Economic Aspects of
Commercial Cattle Feeding in Kansas, Kansas State Unilversity Agricul-
tural Experiment Station Bulletin 454 (Manhattan, 1960).
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ownership status, procurement of catfle,_operationa} practices,
operating costs, disposition of fat cattle, and probable future de-
velopment. of the industry were described, The study noted that feed
costs averaged about 90 percent of total variable operating costs at
large feedlots,

Other descriptive and cost studies of some aspects of the cattle-

feeding business are cited in the Selected Bibliography,
Theoretical Assumptions and Hypotheses

.Several speéific hypotheses are tested in this study. These are
enumeréted as follows:

(1) Significant economies of scale exist in the cattle-feeding
industry with corresponding higher profits or smaller losses
per head fed for large~-volume versus smali-volume feedlots,

(2) Many of these economies are achieved by a 2,000 head feedlot,

(3) The planning curve, within the range of scale considered,
does not increase or show diseconomies of scale.

(4) A sizeable cost reduction is obtained by utilizing feedlot
facilities to the fullest extent,

(5) The practice of "upgrading," raising slaughter grade above
the equivalent feeder grade, increases feedlot profits or
reduces losses,

(6) Operation of a feedlot by the entrepreneur feeding cattle is
less costly than placing cattle in a custom feedlot for

fattening,
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Hypotheses tested in this study were derived from the theoretical
framework described in the preceeding section and from conclusions drawn
from other studies, The following theoretical assumptions were applied
to this analysis:

(1) A purely competitive situation exists in the selling market,

(2) Pecuniary advantages accrue to larger operations with respect
to purchases of some inputs, |

(3) Each eqﬁivalent unit of a resource is of equal potential pro-
ductivity although some units are utilized more efficiently
in large-volume operations,

(4) 1Indivisibility with respect to some inputs, particularly
1ab6r, is present, It is realistically assumed that addi-
tional men and machines required are purchased in whole units
although such units may remain idle a portibn of the time,
thereby increasing wvariable cost per unit of product,

(5) All feedlots are subject to the same production function
with respect to feed inputs and operate in Stage II of pro-
duction,

(6) The principal objective of the feedlot operator is to maxi-
mize net revenue or minimize loss annually,

Nutritional and economic logic suggest cattle feedlot production

functions of the Cobb-Douglas or quadratic forms when only the feed

. . . 26 , . ‘ .
ipput is considered. This implies a per-head total-cost function

46James S. Plaxico, Paul Andrilenas and L. S, Pope, Economic
Analysis of a Concentrate--Roughage Ratio Experiment, Oklahoma State

University Agricultural Experiment Station Processed Series P-310
(Stillwater, 1959), p. 26.
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increasing at an increasing rate or at a constant percemtage rate for
an individual animal as the per-head liveweight gain is increased. If
significant economies of scale exist, as hypothesized, the total per-
head cost functions decline as scale i1s increased., This: is shown in

Figure 2 where TC, represents the hypothetical per head cost of feed-

1
ing animals in a small lot and TCy the per head cost associated with a

larger lot,

TS

$/ TC
Head| 1 o1Cy

Gain Per Head

Figure 2, Hypothetical Per Head
Revenue and Costs,

The revenue function per pound of gain increases at a constant ..
rate per unit of production if the slaughter prices remain constant
for all weights and grades, If, however, the animal changes slaughter
grade during the production process, and a higher grade sells at a
higher price, the revenue function is discontinuous at this point of
upgrading and shifts upward to a higher level. 1In Figure 2, upgrading,
it is assumed, takes place at weight gain Gy-

If a linear increase in total amnual feedlot costs with scale is

postulated, the equivalent planning curve shows no diseconomies., In
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this case; long-run marginal cost is constant with the planning curve
approaching marginal cost from above as output increases with increas-
ing scale,

Annual total feedlot revenue, net of all costs, is maximized
under continuous feeding when the average net revenue per head fed is
at a maximum,27 Faris presents this mathematically as follows:

Let NR(n) be the net revenue as a function of the length ofNR
feeding period. The average net revenue over time, ANR =
This will be maximized at time n, such that

dANR _ 1 dNR _ MR . 4
dN n d, n2
or
QR

. s dN
i,e,, when marginal net revenue ~a§ equals average net
revenue,

As feeding is continued beyond this point, the declining additions to
net revenue pull down the average net revenue, This reduces annual
net revenue, since an increase in the feeding period decreases the num-
ber of head it is possible to feed on an annual basis,

When only one batch per year is fed, maximum annual net revenue
is reached by feeding for maximum net revenue per head, This is illus-
trated in Figure 3 where t, represents the length of feeding period re-
quired for maximum average net revenue and ty the time period for maxi-
mum net revenue per head, assuming identical per head net revenue

functions for all cattle fed during the year,

27Edwin J, Faris, "Analytical Techniques Used in Determining the

Optimum Replacement Pattern,' Journal of Farm Economics, XLII (1960),
p. 755, a

281bid., p. 757,
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Figure 3. Hypothetical Profit Functions For A

Cattle Feeding Situation,

Upgrading is profitable for a continuous operation if maximum
average net revenue is increased during the upgrading process, This is
assumed to be the case in Figure 3 where upgrading is introduced between
ty and t, days. If, however, the cattle are not upgraded until t, days,
the upgrading process does not result in a greater average net revenue,
although operators feeding only one batch per year increase net revenue
by feeding t3 days,

The turnover rate is implicit in Figure 3 for continuous operations,
Because the turnover rate is greater for tl length of feeding period
fhan for t,, more cattle are fed annually, As a result, annual profits

are greater for the shorter length of feeding period, tl.



CHAPTER III
CHARACTERISTICS OF THE OKLAHOMA CATTLE- FEEDING INDUSTRY

This chapter presents a brief description of basig characteristics
of the Oklahoma cattle feeding industry and some implications of these
characteristics to the economies of scale and revenue analysis which
follcws in later chapters, Emphasis is placed upon information and
implications pertaining to industry structure, feeding systems and
practices; sources of feed and feeder cattle, and markéting practices
employed as criteria and guides for decisions required in the cost
study., Facts cited in this description are obtained largely from two
published Oklahoma Agricultural Experiment Station reports concerning
the Oklahoma cattle feeding industry,l These publications were the re-
sult of a 1961 survey of the bklahoma cattle- feeding industry conducted
by the Oklahoma State University Department of Agricultural Economics,
This survey was ‘conducted from a list of 119 feedlots developed with : :
the aid of the Oklahoma Extension Service, the Statistical Reporting
Service, feed dealers, and owners of feedlots. Operators of all 10
large lots with capacity for 2,000 head or more were interviewed, In
addition, managers of 25 of 31 medium~volume lots and 30 of 65 small-

volume lots were queried about feeding facilities and operations,

1Williams and McDowell, and McDowell and Williams.

24
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Industry Structure

In the summer of 1961, there were 119 commercial feedlots in Okla-
homa (Table I1), This compared with 187 operations feeding 94 or more
head per operation between August 1956 and July 1957.2 The decrease
in number of feedlots during this period was accounted for by a de-
crease in the number of small-volume producers, Numbers of large and
medium-volume lots increased during this four-year period with approxi-
mately(BO percent of the state's feedlots in 1961 being established
”within the previous year, Af least 13 new feedlots have been built
since 1961 (Figure 4). Large and medium-volume lots accounted for more
than 80 percent of the feedlot capacity in 1961, Although feedlots were
widely distributed around the state, the largest concentration in num-
bers and capacity was in the West, where 51 lots were located, Especially
important counties, in terms of volumes marketed, were Texas, Jackson,
Canadian, Custer, Alfalfa, Craig, Caddo, and Pontotoc,

Indications were that custom feeding, the practice of feeding cattle
for other owners, was becoming more important as 19 of the feedlots
followed this practice, These lots charged rates varying from five cents
per head per day plus a 15 cent markup on feed over cost per hundred-
weight to 10 cents per head per day with the identical markup on feed.
Many of the newer lots were established as custom operations, The in-
crease in custom operations indicated that many Oklahoma cattle feeders
were finding it profitable to have cattle fed on a custom basis rather

than owning facilities,

2.9&1':..211:’1);J p, L2,



26

TABLE II1

COMMERCIAL FEEDLOTS;a BY CAPACITY AND LENGTH OF TIME IN QPERATION,
OKLAHOMA, SUMMER, 1961

Older T New Total ALl

Size Capacitvb ‘ Operation,sc ‘ Operationsc Operations
Head Number Percent : Number Percent Number Paercent
Small 100~500 55 66,3 23 63,9 78 65,5
Medium 501-2000 20 24,1 11 30.6 31 26,1
Large 2001 and up 8 9.6 24 5.5 10 8.4
Total 83 100.0 36 100,0 119  100.0
Percent _
Distribution 69,7 30,3 . 100,0

#A commercial feedlot was defined as a confined dry~lot facility
with capacity and equipment to feed a minimum of 100 head through a
complete feeding period,

bCapacity referred to the number of head a feedlot could handle
with normal space and facilities requirements through a feeding period,

CLength of time in operation referred to how long the feedlot had
been operating as a business, Older operations were those in operation
prior to April 1, 1960, Newer operations entered the cattle feeding
business after April 1, 1960.

dOne of these marketed no cattle during 1960,

®Nineteen of these 119 feedlots specialized in feeding cattle for
other owners and were classed as custom operations, Seven of the cus-
tom lots were large, ten were medium, and two were small,
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Oklahoma commercial feedlots marketed an estimated 140,551 head
of fed cattle in 196003 Large feedlots accounted for nearly 65 percent
of these sales; while medium lots fed more than one-fifth, and small
lots less than 13 percent, New lots provided only a small portion of
the 1960 sales, indicating that a considerable expansion in numbers
fed probabiy would be forthcoming in the future, About 47 percent of
the estimated sales were fed in feedlots specializing in cnstom feeding.
Western Oklahoma feedlots accounted for nearly 55 percent of the market-
ings,

Some feedlots were vertically integrated with the feed industry or
the meat packing industry. Seventeen feedlots were either owned or
managed by local commercial feed mills and feed dealeys with the feed
being delivered and distributed at the lot by the commercial mill.4
Such arrangements eliminated the need for processing and distribution
equipment at the lot and increased the use of the existing commercial
feed mill facilities, 1In several cases, commercial feed mills estab-
lished small feedlots as demonstrations to sell feed and continued
these operations cn a larger basis when cattle feeding was found to be
profitable,

Three Oklahoma feedlots were owned by meat packing concerns, and
several packers had cattle fed for them on a custom basis, Such action
by meat packers generally was taken to assure a steady sﬁpply of the

type of cattle desired by the packer when it was needed,

jWilliams and McDowell, p, 43,

. “A commercisl feed mill is defined as a feed mill selling processed
feed or processing feed for a fee,
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Feedlot investment costs in Oklahoma varied widely with the size
and type of feedlot, feeding system, amount of equipment, extent of
feed mill and storage facilities, and other factors (Table III), These
costs serve as a rough guide for synthesization of the variousvfeedlot
models presented in Chapter IV, It was apparent that although total
investment per head of capacity was greater in the larger feedlots,
investment per head of capacity was smaller, Investment costs were con-
siderably smaller for those feedlots having no feed mill, feed storage,
and distribution equipment,

Cattle in Oklahoma commercial feedlots consumed nearly 400 million
pounds of feed (dry-weight baéis) during 1960.5 This was more than
2,800 pounds per head, Considering all areas and feedlot sizes, the
average daily ration per head contained more than 17 pounds of feed
grain, nearly four pounds of dry-weight roughage, and two and a half
pounds of supplement, However, this consumption of feed represented a
relatively small proportion of Oklahoma feed production.6 Milo, corn,
and barley were the most commonly used feed grains, although some oats
were used early in the feeding period. GCottonseed hulls and silage
were more important roughages than prairie or alfalfa hay, A 32 per-
cent protein supplement containing stilbestrol and other additives

was more commonly used than cottonseed oilmeal or other supplements.

5McDowell and Williams, p, 3,

®Ibid., p. 5.
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AVERAGE INVESTMENT BY SIZE OF FEEDLOT AND TYPE OF FEED MILL AND
GRAIN STORAGE CAPACITY, OKLAHOMA, 1960

ll

Averf In;est-
All age ment
Feed Mill Feed-  Capa- Per
Situation® Large Medium Small lots city Head
' Dpllars - ' ' " Head Dollars
A, Pushbutton Mill b
with Full Storage 225,800 83,333 80,000 162,111 3,344 48,48
B. Small Pushbutton b b
with Little Storage -- 38,000 65,000 47,000 700 67.14
C. Grinder-Blender, b
Some Storage 24,000 17,438 8,933 12,396 496 24,99
Average of Situation
A, B, and C 192,167 35,808 16,411 52,708 1,554 33.92
Average of Lots with
No Feed Mill or
Storage 50,000 23,050 5,864 17,541 1,181 14,85
Average of All Tvpes 144,777 29,683 ’ 11.648 37,018 1}206 30,69

a

A, - This includes output capacity of at least 10 tons of processed

feed per hour and adjoining storage capacity of at least 25,000 bushels.
B. - This includes output capacity of less than 10 tons of processed

feed per hour and adjoining storage capacity of less than 25,000 bushels,
C. - These feedlots contained small grinder-blender feed mills and

some storage capacity,

bLess than three feedlots are included in these categories,
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Feeding Systems and Facilities

Variety was a distinctive feature of Oklahoma cattleé feeding
operafions° Wide variaticn in types of feed fed already has been
suggested, Differences also were evident in basic types of feeding
systems and facilities utilize&.

Two general types of commercial feeding systems were found in
Oklahoma, The distinguishing characteristic of these systems was the
type of roughage utilized--one using silage and the other a dry roughage
such as cottonseed hulls, prairie hay, or alfalfa hay, These systems
were further distinguished by types of feeding facilities as: (1) com-
pletely automated; (2) fenceline bunk or trough; and (3) self-feeders,
In terms of number of feedlots, the dry-roughage system prevailed by
nearly two to one., The dry-roughage system was even more important in
terms of number of head fed, quantity of feed used, and feedlot capacity,
Indications were that self-feeding dry-roughage systems were becoming
more important, as several of the new feedlots employed this method of
feeding, Silage systems were largely confined to irrigated areas,

Feed mill facilities at Oklah;ma commercial feedlots ranged from
large automatic pushbutton systems with potentials for producing more
than 10 tons of processed feed per hour to smaller grinder and roller
mills with limited processing capacities (Table III), It was estimated
that in 1960 more than two-thirds of the feed grain used by Oklahoma

feedlots was processed in facilities located at the f_eedlot,7 This.'was

~

7Ibidu, p. 8.
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an indication that total feed costs were less 1f processing facilities
were included in the feedlot layout, even though investment was con-
siderably greater, |

Large and medium lots tended to utilize feed storage facilities to
a greater degree than small lots, Feed storage facilities at these
large and medium lots was equivalent to a 60-day supply.8 In addition,
the larger lots utilized considerable quantities of commercial grain
storage facilities, indicating that it was profitable to purchase feed
grain seasonally and store for future use,

Both trucks and tractor-pulled wagons commonly were used in dis-
tributing feed in Oklahoma feedlots., Tractors prevailed where mud was
a problem, while trucks generally were used in drier areas, Distri-
bution to self-feeders involved moving the feed via overhead augers or
blowers from the truck box, whereas distribution to bunks involved a
gravity flow auger system from the truck box, Manure was usually
loaded onto dump trucks with a track tractor, although a few lots used

small carryalls for this purpose.
Geographic and Market Sources of Feed and Cattle

Geographic and market sourées refer to geographic areas and type
of market used to obtain feed and feeder cattle. Oklahoma feedlots
tended to purchase féed grain locally because it was usually iess ex~
pensive (Table IV), Large quantities of supplement also were purchased

locally, although probably more for convenience than cost. Purchases

®Ibid,, pp. 9-1l.
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TABLE IV

GEOGRAPHIC SOURCES® OF FEED INPUTS, OKLAHOMA COMMERCIAL FEEDLOIS,
1960 FEEDLOT MARKETING YEAR

Purchased
Nonlocally Bought Out-
Feedstuff Locally Purchased in Oklahoma ‘ of-State
1,000 Pct, of 1,000 Pct, of 1,000 Pct. of
Lbs, Total Use Lbs, Total Use Lbs, Total Use
Feed grain 170,805.0 59.4 18,456.2 6.4 80,179.0 27,9
Hay 12,508.5 72,3 - - 200,1 1.2
Cottonseed b ‘
hulls 8,442,0 34 .4 8,772,7 35,8 7,294.7 29,8
Supplement 25,536.,3c 59.8 9.535,4d 22.3 7,646.1e ‘17.9

®Local was purchased in Oklahoma within 25 miles of the feedlot and
nonlocal was purchased in Oklahoma more than 25 miles from the feedlot,

bIt was estimated one-fourth of these were obtained at the retail
level and three-fourths directly from oil mills,

®This includes 22,416.3 thousand pounds purchased from local
dealers and 3,120 thousand pounds purchased directly from local commer-
cial feed mills,

dThis is purchased direct from commercial feed wills in Oklahoma,

®This included 7,474,2 thousand pounds obtained directly from
commercial feed mills in other states and 171.9 thousand pounds obtained
from local dealers in other states,



34

of cottonseed hulls were largely in bulk form from commercial cotton-
seed oil mills,

Nearly 30 percent of the feeder cattle placed in Oklahoma feed-
lots were procured from out-of-state sources,9 This was a sharp in-
crease over the 1957 level when only 1l percent was obtained from
other states‘,10 Market sources were about equally divided among
other farms and ranches, terminal markets, and auctions, with auctions
being slightly more popular, The importance of feedlot operators' own
herds as supply sources decreased from 42 percent of the total place-
ments in 1957 to less than five percent in 1960.11 Large'feedlots
purchased out-of-state and directly from farmers and ranchers to a
greater degree than did other size groupings, Medium lots preferred
auctions and terminal markets as a supply source of feeder cattle,

Seasonal purchasing, the practice of buying feed during harvest
when prices are traditiénally lowest, was common among Oklahoma feedlot
operators. The purchase of feed by contract, whereby price and de-
livery agreements were determined in advance on a written or verbal
basis, also was practiced frequently, Contracts for feed grain and
cottonseed hulls were usually in terms of a specified price and delivery
date, Supplement contracts were similar but the feedlot operator

often had the priviledge of paying market price at delivery date if

®Williams and McDowell, p, 25.

lOShan:p‘9 p. 6.

1’1w:il.11:3’.,ams, and McDowell, p, 25,
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market price was less than the contract price, In general, large lots,
and those in the Qestern portion of the state, purchased relatively
greater precentages of feeds seasonally and by contract than did other
lots, It was apparent also, that the percentage of seasonal purchases
was greatest for feed grains and least for cottonseed hulls, while the
percentage of contract purchasing was greatest for supplement and
least for feed grains (Table V),

Average feed prices paid by Oklahoma feedlot operators during the
1960 feeding season were similar to those reported by the Statistical
Reporting Service°12 Differences in average procurement price for feed
were apparent by size and location of lot, These price differences
were significant only for milo, where larger lots paid higher prices
than small lots,13 This was probably related to the fact that large
feedlots fed continuously throughout the year, and therefore purchased

some feed grain when prices were seasonally high,
Feeding Patterns and Practices

Feeder cattle placements in Qklahoma during 1959-61 were seasoneily
high in the fourth quarter of the year. However, placement percentages
for the first and third quarters were higher for Oklahoma than for most
other areas, or the nation generally (Table VI), Oklahoma placements

were seasonally low in the second quarter, but the extent in variation

1chDowell and Williams, p, 31,

13The average grain sorghum price paid by Oklahoma feedlots during
1960 was $1,683 $1°65, and $1.55 per hundredweight for large, medium,

and small lots, respectively,
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TABLE V

VOLUME AND PERCENT OF FEED INPUTS PURCHASED SEASONALLY AND BY CONTRACT,
OKLAHOMA COMMERCIAL FEEDLOTS, 1960

‘Time'of‘Purchasé“

Seasonal — Nonseasonal ‘

Feedstuff Vplpme . Volume ___Volume » Volume
1,000 Pct, of 1,000 Pet, o6f

Lbs, Total Lbs, Total

Feed grain 129,025,2 44,8 159,705.8 55.2
Cottonseed hulls 4,863,8 19.8 19,645,6 80.2
Supplement 11,266.0 26,4 31,415.8 73.6

Basis of Purchase
_ Contract o o _Cash _ |

Volume Volume _Volume Volume
1,000 Pct, of 1,000 Pct, of

Lbs, Total _ Lbs, Total

Feed grain 102,806.0 35.7 184,925,1 64.3
Cottonseed hulls 14,696.0 60,0 ' T9>813.4 40,0

Supplement 30,.480,0 _ 70.4 ’ l2.237.8 28,6
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PERCENTAGE DISTRIBUTIONS OF FEEDER CATTLE PLACEMENTS IN FEED-
LOTS BY QUARTERS AND REGION, AVERAGE FOR 1959-61,
PRINCIPAL FEEDING AREAS

Highest
Quarter
a Placements
Quarter of Year Divided by
5 " v i Lowest
Jan-Mar, Apr-June July-Sept. Oct-Dec, .Total GQuarter
' - - Percent - o
Southern
Plains 18.8 19,1 26,7 35,4 100,0 1.9
Oklahoma 21.3 15,3 25,7 37.7 100.0 2,5
Texas 18,1 20,2 27.0 34,7 100,0 1.9
Northeast 17.5 13,6 22,7 46,2 100.0 3.4
North Central
Lake States 19.5 10,7 15,6 54,2 100,0 5,1
Central Corn
Belt 21,9 13,2 18.6 46,3 100,0 3,5
Northern Plains 23.0 13,7 21,9 41,4 100.0 3.0
Kansas-Missouri 19,3 10,0 28,6 42,1 100,0 4,2
Intermountain West
Colorado 19,2 22.6 25,3 32,9 100,0 1.7
Arizona andb
N. Mexico 16.4 22,2 21,9 39.5 100,0 2.4
Other 15.6 11,3 23,3 49,8 100,0 4.4
Pacific ’
California 16.5 32,9 25,3 25,3 100,0 2,0
Northwest 20,2 17,3 30.7 31.8 100.0 1.8
United States
(26 states) 20,1 16,6 21.8 41,5 _100,0 2,5

aUnderlining indicates the highest percentage in each row,

bAverage for 1960-61.

Source: Derived from Statistical Reporting Service, U, S. Department
of Agriculture, Cattle and Calves on Feed, Quarterly Issues.
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from quarter-to-quarter was less than in such areas as the Corn Belt,
where farmer-feeders predominated,

Heifers comprised a relatively high percentage of the cattle on
feed in Oklahoma during this peried. The Statistical Reporting Service
indicated that about 42 percent of the cattle fed in Oklahoma during
the 1959-61 period were heifers., This was considerably higher than the
25 percent in the Corn Belt and 16 percent in California, but was not
as great as the 50 percent reported for Colorado, Heifers were fed in
large numbers in the Oklahoma area because they were less expensive than
steers of corresponding weights and grades,l4 and because heifers were -
ready for market at lighter weightsvmore preferable to local meat
packers,

Lower quality feeder animals were preferred by Oklahoma feedlot
operators for price reasons, although it was estimated by these operators
that ""Good" and '"Choice" feeders accounted for more than 60 percent of

the placements in 1960,15

Cattle placements into these feedlots were
relatively light, but suggested several weight groups were being fed.
Indications were that the weight distribution for heifers upon arrival
at feedlots was bimodal at 500 and 650 pounds, and that the average
steer placement weight wés 710 pounds,

The two general types of feeding systems were associated with dis-

tinctive rations and feeding practices. In both systems, however, it

14"l‘his is expounded upon in more detail in Chapter VI,

15w1111ams and McDowell, p. 37,
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was a common practice to initiate the feeding period with a "starter"
ration containing considerably more roughage than concentrate,

Commonly also, the concentrate was gradually increased and the roughage
reduced over a period of ten days to several weeks, until the animal

was receiving a "finishing" ration relatively high in concentrate and
low in roughagé. The quantity of supplement usually remained near two
pounds throughout the feeding period. Length of time on the "finishing"
ration ranged from 90 to 150 days,

Commercial feedlots in Oklahoma used considerably more feed grain
than roughage. The average grain-to-roughage ratio in these lots
during 1960 was 4.,43:1, Large lots averaged nearly five pounds of feed
grain per pound of roughage; whereas smaller lots, utilizing roughage
produced by the feedlot operator, fed at a ratio of less than three
pounds of grain per pound of roughage,

Cattle in Oklahoma feedlots were fed a relatively short period of
time, The survey data indicated that in 1960 the average feeding
period was 110 days for heifers and 134 days. for steers.16 This con-
trasted sharply with the Corn Belt and Colorado where cattle frequently
were fed in excess of six months,

Despite the relatively large number of lower grading feeder cattle
ﬁtilizedy Oklahoma commercial feedlots reported satisfactory daily gains,
Feedlot operators estimated average daily gains usually exceeded two
pounds, but a few operators indicated gains in excess of three pounds

daily, Averages for steers were consistently greater than for heifers,

16Ibid°3 P. 53,
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Average slaughter weights near 1,070 pounds for steers and 810 pounds
for heifers were estimated, with average daily gains of two and two-
thirds pounds for steers and slightly more than two and ‘one half ‘pounds
for heifers. However, wide variation in selling weights, and a bimodal
weight distribution for both sexes, was reported,

Nearly 60 percent of the cattle marketed from Oklahoma feedlots
in 1960 were estimated as U, S, Good in slaughter quality, while more
than a third were classed as U, 8, Choice, The remaining seven percent
were sold as ”Standard‘"l7

Comparison of estimated feeder grades purchased and estimated
slaughter grades marketed provided insight into the extent of upgrading
achieved during the 1960 season. It was estimated that approximately
81 percent of the low quality "Common and Medium' were upgraded at least
one grade, If none of these were further upgraded, about 38 percent of
the U, S, Good quality feeders were upgraded to 3 "Choice" slaughter
grade if all '"Choice'" feeders were sold as "Choice'" slaughter animals.18
Upgrading based on these estimations, provided the basis for hypothe-
sizing a total revenue function as shown in Figure 2,

Substantial changes in market outlets used by Oklahoma cattle . ::
feeders have occurred since 1957. 1In 1960, about two-thirds of the

marketings from these lots went directly to meat packers whereas in 1957

Y71bid,, p. 5.

18These percentages were obtained as follows: 50,124 "Common to
Medium” feeders minus 9,439 '"Standard" slaughtered yields 40,685 cattle
upgraded to "Good" and 40,685 : 50,124 = 81,2 percent., 47,177 "Choice"
slaughter animals minus 20,137 "Choice" feeders indicates that 27,040

head of "Good" feeders were upgraded to '"Choice'" slaughter grade, Since
70,290 head of "Good" feeders were placed, the percentage of upgrading
for "Good" feeders was near 38 percent,
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only about one-fourth of the state's feedlot production was sold in
this manner.19 Terminal markets received less than 30 percent of the
1960 sales; whereas in 1957 such markets received nearly two-thirds
of the feedlot production, Auctions appear to have become less im~-
portant outlets during this time period, Direct saies were charac-
teristic of the larger, specialized operations, while smaller feedlots
patronized the terminal markets to a greater extent,

Almost 44 percent of the marketings from Oklahoma feedlots in
1960 were sold to out-of-state markets, primarily on a direct=to~pack¢r
basisu20 The fat cattle auction at Dodge City, Kansas, was an impor-
tant market outlet in the Panhandle area, while Wichita and Fort Worth
terminal markets were important, Direct shipments to packing plants
in Pueblo, Wichita, Arkansas City, Kansas City, St. Louis, Fort Smith,
Little Rock, Memphis, and many points in Texas were important out-of-

state markets,

19Williams and McDowell, p. 45,

2OIbido.



CHAPTER IV
RESEARCH PROCEDURES AND DATA GENERATION
Selection of Research Technique

At least three research techniques have been used in studies of
scale economies, These are: (1) estimation of scale functions directly
from firm cost data by regression teéhniques; (2) synthesization of éost
curves using the budgeting procedure; and (3) linear programming, which
can be used in combination with regression orx budgeting. The first two
methods have been utilized more extensively than the latter,

Use of regression in economies of scale»studies has been confined
largely to survey data, Average regression lines, net regression lines,
and lines representing lowest cost firms have been derived.1 The
method of fitting an average regressioniline to the data obtained from
all firms in the sample was criticized by Bressler and:others for com~
bining and confusing short-run cost changes associated with use of a
fixed plant and long-run cost changes associated with séale° This
technique was further criticized because the locus of points defined by
a least squares regression line lies aboye the true economies of scale

function or least cost curve,

R, G, Bressler, Jr,, "Research Determination of Economies of Scale,"
Journal of Farm Economics, XXVII (1945), pp. 528-531,

2y, 0, Carter and G, W, Dean, "Cost Size Relationships for Cash Crop

Farms in a_ Highly Commercialized Agriculture," Journal of Farm Economics,
XLIII (1961), p. 273, ' - ‘ '

42
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Net regression lines, dérived by adjusting least squares regression
lines downward to approximate true economies of scale curves, also have
been employed, Such an adjustment was attempted in an Iowa Experiment
Station study of commercial feed mills, Data on capacity and percentage
utilization were employed in making the adjustment.3

Linear programming has not been used extensively in economies of
scale studies, A procedﬁre for using this technique in such an analysis
was presented by Barkem4 The basic method used in this analysis was
variable resource programming where a single resource was allowed to vary
continuously throughout a specified range, To develop average cost
curves; an optimum plan giving maximum net rewenue was derived through
the simplex method. The firm then was made to move to sub-optimum posi-
tions, so as to lose the mipimum amount of money per unit increase or
decrease in output., Firm cost curves provided by this procedure represent
a series of sub-optimum plans with respect to the maximum profit situation.
The average”cost curves are formed by line segments, with the length and
slope of these segments determined by the available quantity and cost of
the variéble resource,

In recent years, budgeted estimates have been used most frequently
in determining cost changes associated with changes in scale of operations,

Model plants, supposedly most efficient for a given size, are synthesized

3Richard Phillips, "Empirical Estimates of Cost Functions for Mixed
Feed Mills in the Midwest," Apricultural Economics Research, VIII (1956),
PP. 1:48“ ‘

4Randolf Barker, "A Derivation of Average Cost Curves by Linear Pro-
gramming ;"' Agricultural Economics Research, XII (1960), pp. 6-12.
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to meet specific economic and engineering requirements, Input-output
studies of particular portions of existing plants and engineering stan-
dards contribute to the building of "synthetic" operations, Costs are
applied to the engineering data on the basis of the job analyses, input
coefficients; and other standards. An advantage of budgeting and
synthesis is that it facllitates the determination of short-run as well
as long-run average cost curves, whereas regression analysis yields a
cross section of survey averages and includes both short-run and long-
run considerations, Also budgets can be compared in several forms
including tables, smooth curves connecting the plotted points, and re-
gression lines fitted to the budgeted points,

Inherent dangers in the budgeting approach, according to Bressler,
are tendencies to overlook the fact and effects of increasing variable
costs and to forget some costsr,5 However, these criticisms seem to re-
flect upon individual use of the technique rather than upon the tech-
nique itself. Another important shortcoming of the budgeting technique
is that the method provides no adequate means of testing for extent or
degree of error involved in the estimating procedure, That is, statis-
tical tests of budgeted data are of no value since the budgeting pro-
cedure is not on 2 random basis,

For several reasomns, the budgeting procedure was used in this
study to determine cost relationships associated with increasing feed-

lot size, As explained earlier, the method yields superior and more

SBresslerg p. 536,
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detailed estimates of possible cost relationships. Moreover, data
limitations would have restricted the use of the regression pro-
cedure, The number of reasonébly homogeneous feedlots representing
particular size groups are scarce in Oklahoma, Also, many of the
existing facilities maintained records inadequate for a regression
analysis, ‘Another factor is that effects of small changes are easily
determined in partial bu&gets; whereas the regression technique does

not allow flexibility of this nature,
Data Requirements and Sources

Certain basic data were required to synthesize feedlot plants and
costs and to construct budgets of alternative cattle-feeding situations.
These included input coefficients, output coefficients, and factor and
product prices, A part of this information was obtained from a survey
of Oklahoma cattle feeders during the spring and summer of 1961, Other
data were obtained from studies cited earlier and from consultation with
agricultural engineers, equipment dealers, and feedlot operators them-
selves, Since the cost of conducting detailed time-and-motion or ratio-
delay studies of various elements or operations at particular feedlots
was judged high relative to improvements in input-output coefficients
that might have been achieved, considerable reliance was placed upon
data reported in other studies, ZEngineering specifications of equip-
ment capacity were followed closely, Prices of inputs were obtained
from interviews with feedlot operators and agricultural engineers, from

equipment catalogs, and from other published sources. In general, the
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Oklahoma City terminal market was the source for prices of feeder cattle

and fed slaughter cattle,
Selection of Model Feedlots

Seven primary models for as many different feedlot sizes were de-
veloped for each of two basic feeding systems, Additional models,
representing variations in the basic models, were developed and de-
signed to accomodate differences in particular characteristics, In all,
672 models were synthesized,

The two basic systems of feeding selected for study were (1) the
"fenceline bunk system'" involving daily distribution of feed to troughs
along outside fences of each pen and (2) the "self-feeder" system in
which feed is distributed on a weekly or '"as needed" basis to gravity-
flow feed units ordinarily located near the center of each lot, Both
systems, it was assumed, involved a relatively high concentrate ration,
In addition, feed waste or loss was the same in each system, Essential
differences, if any, in the two systems, therefore, are found in construc-
tion or investment cost and in cost of feed distribution, The fenceline
bunk system required distribution of relatively small quantities of
feed at frequent intervals, The self-feeder system, in contrast, per-
mits larger quantities of feed to be distributed at less frequent inter-
vals, Both systems are common in Oklahoma,

"Feedlot size," defined in terms of specified physical space re-

quirements, was allowed to vary from 300 to 15,000 head.6 Specific

6The physical space requirements were 200 square feet of pen space
and 18 inches of fenceline bunk or equivalent self-feeder space,
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size models of 300, 600, 1,000, 2,000, 5,000, 10,000, and 15,000 head
were chosen as typical of sizes and the size range for Oklahoma at ..
present and in the near future,

Two definitions of "capacity" were employed in this study, One
was used for models in which it was assumed feeding was practiced on a
continuous basis throughout the year, Capacity for these models was
defined as the maximum number of head which could be fed annually,
given the fixed physical space requirement, if immediate replacement
followed the sale of finished animals., Thus, capacity, according to
this definition, varied with assumptions regarding length of time
cattle were held on feed,

The second definition centered arcund the common practice of feed-
ing a single lot or "batch' of cattle per year,. For models with this
characteristic, capacity was defined as equivalent to size, Thus, a
feedlot operated at the minimum physical space requirement for one
feeding periocd and then left vacant was defined arbitrarily as a full
capacity operation., Both definitions, therefore, employed the same
physical space requiyement and both referred to the maximum number of
cattle fed annually, They differed with respect to assumptions re-
garding rate of turnéverq This difference also could be considered a
difference in use level or utilization rate, The alternative of varying
the definition of capacity offered two principal advantages, Both short-
run and long-run cost functions logically could be constructed for
"single tatch" and "continuous" operations, In addition, the term

"ugilization rate” was reserved for use as defined below,
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Utilization rate was defined as the ratio of the numbers of cattle
fed at one time or continuously to the maximum number defined as full
capacity. Models were synthesized for each feedlot size in each system
at three different utilization rates, These were "one-third," "two-
thirds," and ''full" capaci;y, These models provided the basis for
calculation of short-run cost functions and relationships,7

The method of comparative statics was employed to examine separate
effects of variations in class of feeder animal fed and length of feed-
ing period upon short-run and long-run cost functions, Medels incor-
porating each of the features described earlier were constructed for
each of two weight classes of feeder heifers and one weight class of
feeder steers. These classes, where weight refers to.initial, on-feed
weight, were 500 pound and 650 pound heifers and 700, pound $teers,
Additional models were developed to accomodate variations in length of
feeding period, Feeding periods of 60, 90, 120, and 150 days were
chosen as representative of the range of feeding period alternatives
in Oklahoma.

In a continuous operation, rate of turnover varies with length of
feeding period. The annual fates are 6, 4, 3, and 2.4 for feeding
periods of 60, 90, 120, and 150 days, respectively, Together, size and

rate of turnover--or length of feeding period--determine capacity.

7It should be recognized at this point that utilization at less
than full capacity, as defined, sometimes is determined by factors
which define or establish limits upon "economic capacity," These
factors may include capital rationing, alternative uses for labor and
management, and exceptionally large seasonal increases in feeder
cattle prices,
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Feedlot Layout, Construction and Investment Cost

Synthetic construction of model feedlots was based upon require-
ments and operating standards considered necessary and sufficient to
care for the animals throughout a feediﬁg period. Detailed specifi~
cations are found in Appendix Tables A.1, A,2, and B,l. Only general
requirements and pfincipal vafiations in these requirements are con-

sidered here,

Layout and Construction

The following types of physical facilities were considered in
connection with each of the seven feedlot sizes for each of the two
basic feeding systems: land, feeding peds, work pens and infirmary
pens, feed mill and storage facilities, water equipment and facilities,
feeding equipment, office and scale house, and transportation, The
three smallest feedlot sizes, it was assumed, did not have office and
scale house faciliﬁies. Others had appropriate sizes and types of

each of these facilities,

vLand -
Land requirements varied from three acres for the 300 head lot
to 120 acres for the 15,000 head lot, This land, it was assumed, had

an alternative value only as pasture,

Feeding Pens

Feeding pens were built to a standard size of 130 feet by 140

feet which provided 200 square feet of pen space per head for 100 wuigwkgl"
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animals.8 Sincevls inches of feed bunk space per head fed was con-
sidered necessary, specifications of bunk feeding models required a
layout such that at least one 150 foot side was provided with bunks
and made available to feed truc‘ks,9 Materials used in construction
of feeding pens were creosote posts, used oil field cable, and

stainless steel gates,

Feeding Pen Facilities

Fenceline feed bunks were built upon a concrete slab one foot
deep and two and one-half feet wide which served as the bottom of ‘the
bunk.10 Bunk sides were built of rough lumber bolted te posts. A
concrete apron was extended from the bunks for a distance of six feet
into the feeding pens., The alley between pens was gravelled,

"Self-feeders' were metal, gravity flow feed dispensers in the
dimensions of 12 by 16 feet. When filled, feed dispensers of this
type contain approximately eight tons of feed.11 Self-feeders were
placed upon concrete aprons, Feeding pens in all models were supplied

with certain additonal facilities such as "back scratchers’ used mainly

for grub and fly control.

8Mageeg p. 4.
9Jaﬁes R, Gray, So You Want to Feed Cattle, New Mexico Agricultural
Experiment Station Report 30 (Los Cruces, 1959), p. 8.

loGray, p. 9.

1Advertising brochure from Baker-Built Feeders (Rhome;;Téxas),
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Work Pens and Infirmary Pens

Construction of working pens and infirmary pens differed in the -
models from the feeding pens. Rough lumber served as fencing and
pens were separated into compartments containing shelter and facilities
for feeding hay, Essential equipment for use in connection with work-
ing pens consisted of a loading chute, a squeeze chute, and livestock

scales,

Feed Mill and Storage Facilities

Although varying widely in capacity and other respects, feed mill
and storage facilities were similar with respect to type for all models
other than the smallest. The 300 head size model was supplied with two
portable elevators or loaders to move feed to and from storage facilities
and a portable roller-mixer for processing feed.12 No feed mill build-
ing, however, was provided for the 300 head model,

The other six size models were designed with permanent feed mill
facilities including building, legs, rollers, mixers, molasses tanks,
suspension hopper scales, distributor outlets, augers and screw lifts
or load-out augers and truck 1lifts for unloading, Included also were
sufficient feed storage facilities for a 90 day supply of feed, A
central push button panel electrically controlled the movement of feed
within the mill, These facllities varied by size of feedlot with re-

spect to number and design as well as capacity,

2. ' . ; e
l‘Brown, p. 12., indicates such systems are ddequate for a
feedlot of this type.
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Water Facilities and Equipment

Feedlot water requirements were met from a well located near the
feeding layout‘,13 An 80 foot well with diameter depending upon humber
of head fed was assumed adequate to supply the 10 gallons of water
needed per head per day,14 A submergible pump system was considered
satisfactory for smaller feedlot sizes, A concrete water storage
facility was supplied to the models.

Water dispensers of two sizes were used in model feedlots. Tanks
of 250 gallon capacity were placed upon concrete aprons in the feedigg,
pens, These tanks contained floats for automatic filling and electric
heating units to keep ice from forming-during the winter months., Smaller
50 gallon watefing units were similarly constructed for use in infirmary

and holding pens,

Feed Distr;bution Equipment

Two-ton feed trucks equipped for augering feed from the cargo box
into fenceline bunks weré employed in all bunk modeié, Self-feeder
systems used cargo boxes, also mounted on two-ton trucks, which augered
feed upward into self-feeder units, Truck numbers varied with size of
feedlot but for a given size, larger numbers were required for fenceline

bunk models.

13Other systems. common £o Oklahoma which could have been assumed
were.a gravity flow pump with water piped from a nearby pond or
reservoir or alternative1y9 connection to a municipal water system,

- 14Thl, ,system is. common in Oklahoma accordlng to Elmer Danlel
Oklahoma Agricultural Experiment Station Agricultural . hngineer
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Manure Handling“EguiEment

In the smaller feedlots, manure handling equipment consisted of a
tractor with loader and a used dump truck, Optimum requirements for
larger feedlots included caterpillar tractors with heavy duty loaders

and dump trucks,

Other Facilities

Only the four larger size models were assumed to have a separate
office and a truck scale, The smaller feedlots, it was assumed, would
have incoming feed weighed elsewhere and would use a portion of the
feed mill as an office., Separate offices for other modéls were equipped
with heat, water, electricity, and furniture, in addition to weighing
facilities., All feedlots, it was assumed, used pickup trucks as trans-

portation within the feedlot and on feedlot business,

Investment Costs
For feedlots of comparable size, investment cost was about the
same in fenceline bunk models as in self=feeder systems (Tables VII and
VIII). Total investment ranged in bunk feeding models from $22,839
to $Z}11,169° For small feedlots, the 1,000 head size and smaller units,
self-feeder systems involved a larger total investment cost, The
reverse was true of feedlots in the 2 ;000-15,000 head size range. The
total increased more rapidly with size in bunk systems rising an
average of about $2,750 per i100. head increase in size, compared with
a comparable average increase of $2,642 for self-feeder systems,
Principal differences in component investment costs of the two

systems are found in feeding pens, feed dispensing units and feeding
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INVESTMENT COST FOR SYNTHESIZED FEEDLOTS~--SELF-FEEDING SYSTEMSa

Feedlot Size  in Number of Head

Item 300 600 1,000 2,000 5.000 10,000 15,000
- Dollars - :

Feeding pens 1,379 2,707 4,404 7,915 20,238 33,924 53,625
Work pens and

equipment 3,340 3,794 4,403 5,573 8,536 16,343 20,916
Self-feeders 1,652 3,328 5,545 11,088 27,719 55,438 83,156
Water system 1,527 2,076 3,325 7,676 12,424 19,478 27,244
Manure equipment 3,477 3,477 4,500 4,500 6,500 13,000 19,500
Feeding equipment 2,600 2,600 2,600 2,600 5,200 7,800 10’400
Feed mill with

storage 6,364 22,640 32,817 51,464 94,282 134,773 174,860
Transportation 2,200 2,200 2,200 2,200 4,400 4,400 4,400
Land 300---~-—-600- -1;000-—-1,600 4;000-~8,000 12,000
Qffice and scale

hours - - -- 8,148 10,684 12,904 15,868
Total investment 22,839 45,422 60,794 102,764 193,983 306,060 411,169

} &3 Pl 3 7 "5?1,: A%, £a 2é . & t;y

%A complete breakdown of these costs for 30
is shown in Appendix A,

0 and 5;000 head feedlots
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TABLE VIIL

INVESTMENT COSTS FOR SYNTHESIZED FEEDLOTS--FENCELINE BUNK SYSTEMS
BY FEEDLOT SIZEZ

i

Feedlot Size in Number of Head

Item 300 600 1,000 2,000 5,000 10,000 15,000
: - Dollars - '
Feeding pens 1,288 2,519 4,165 7,325 18,740 31,226 49,354
Work pens and

equipment 3,340 3,794 4,403 5,573 8,536 16,343 20,916
Bunks 1,685 3,264 5,615 11,230 28,075 56,148 84,222
Water system 1,527 2,076 = 3,325 7,676 12,424 19,478 27,244

Manure equipment | 3,477 3,477 4,500 4,500 6,500 13,000 19,500
Feeding equipment 2,300 2,300 2,300 4,600 9,200 13,800, 18,400
St s \d{

. 2
pel & 0¥ % - 41 -\/ e
i A s

H

Feed mill with
storage 6,364 24,640 32,817 51,464 94,282 134,773 174,860

Transportation 2,200 2,200 2,200 2,200 4,400 43400 4,400
Land 300 600 1,000 1,600 4,000 -8,000 12,000

Office and scale
house -- - - 8,148 10,684 12,904 15,868

Total investment 22 481 44,870 60,335 104,316 196,841 310,072 426,764
" v 7?:

A complete breakdown of these costs for 300 and 5,000 head feedlots
is shown in Appendix A,
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equipment, The self-feeder models had a slightly higher investment

in feeding pens since fencing was required in lieu of bunk space., For
most feedlot sizes, investment cost of bunks, aprons, and related
facilities exceeded investment cost of self-feeders and related facili-
ties, Differences, however, were small, Feed trucks and other feeding
equipment provide the principal difference, For small feedlots less
feeding equipment was required by fenceline bunk models, Beyond the
1,000 head size model, however, feeding equipment costs of bunk systems

rose rapidly,
Feeding and Weight Gain Assumptions

Selection of rations and corresponding gains was based upon results
of the 1961 sample survey and a 1956-57 feeding trial conducted by the
Oklahoma State Experiment Station, Basic feeds were grain sorghum, a
32 percent protein supplement containing stilbestrol and other additives
such as Vitamin A and aureomycin, and cottonseed hulls, This combination
of feed was selected as typical of the high concentrate to roﬁghage feed
mixes currently employed in Oklahoma and Texas, Specific feeding and
weight gain specifications for three classes of feeder animals and vary-
ing lengths of time on feed are shown in Table IX,

Net marketable weight gains for 60, 90, 120, and 150 day feeding
periods were based on production functions similar to ones estimated
from a feeding trial conducted by the Oklahoma Agricultural Experiment
Station during 1956 and 1957, The Cobb-Douglas functions based on the

1956-57 feeding trials were Y = 097x°4408y5x=333355

1 2
i425795x5331286 for heifers with Y defined as liveweight gain,

for steers and

Y= ,95X
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FEEDING AND WEIGHT GAIN SPECIFICATIONS FOR STEERS AND HEIFERS AT

DIFFERENT LENGTHS OF FEEDING PERIOD

Aver- Concen- Rough~ Total Concentrate Feed

Time Net age trate age Feed Per
- On Weight Total Daily Con- Con- Con-  Roughage :'Pourid
Feed Sold Gain  Gain sumed sumed sumed Gain
Days - Pounds -

v - 300 Pound Feeder Heifers

30 589 89 2,98 255 150 405 1,70:1 4,55

60 661 161 2.68 660 255 915 2.59:1 5,68

90 720 220 2,44 1,155 345 1,500 3.35:1 6.82
120 760 260 2,17 1,710 435 2,145 3.93:1 8,25
150 798 298 1.99 2,310 . 529 2,835 4,40:1 9.51

650 Pound Heifer Feeders

30 740 90 3,02 . 315 165 - 480 5,33

60 812 162 2,70 810 285 1,095 6.76

90 870 220 2.44 1,365 375 1,740 7,91
120 908 258 2,15 1,965 465 2,430 9.42
150 943 293  1.95 2,605 555 3,160 10,78

700 Pound Feeder Steers

30 796 96 3,22 375 180 555 2,08:1 5.78

60 871 171 2.85 930 300 1,230 3.10:1 7.19

90 937 237  2.63 1,605 390 1,995 4,12:1 8,42
120 986 286 2,38 2,340 480 2,820 4,88:1 9.86
150 1,033 333 2,22 3,135 570 3,705 5,30:1 11,13
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X1 as pounds of grain, and xz as pounds of roughage.15 These functions
reflected average daily gains substantially lower than those estimated
by Oklahoma feedlot operations, The equations, therefore, were adjusted
to yield 120 day average gains of 2.4, 2.3, and 2,5 pounds, respectively
for 500 pound heifers, 650 pound heifers, and 700 pound steers. This

process of adjustment involved redefining the value of the predicting

equations such that these equations took the forms Y = 1.253Xi640836
xé333355’ Y = 1.61?Ki4257gsxé331286,and ¥m 1-43gxi425795xi331286:

respectively, for 700 pound steers and 500 and 650 pound heifers,

It was observed that the original functions and the adjusted func~
tions increased in a near linear rate as feed intake was increased be-
yond the 60 day period and tended to diverge as required by the adjust-
ment procedure, Therefore, a further adjustment seemed necessary since
nutritional logic suggested a function with more curvature as feed inputs
were increased beyond 90 days, This involved modifying the adjusted
functions by limiting the difference between the original aﬂh the
adjusted functions beyond 90 days to the 90 day difference.]5 The initial
forms, first adjustments, and final forms of these production;functions

are shown in Table X for the three classes of feeder animals and the

15Plaxico, Andrilenas, and Pope, pp. 9 and 11,

16Part of the problem centered in the widening divergence, a neces-
sary result of the adjustment process, betweén the original and adjusted
functions, Beyond the 90 day point this divergence was considered exces-
sive, The additional adjustment, of course, could not be handled simply
by adjusting the Cobb-Douglas coefficients. In effect; limits were
placed upon the adjusted forms of the equations, The same results was
obtained by using the adjusted equations to the 90 day point and employ-
ing the original functions plus appropriate constants:beyond this point,



TABLE X

PREDICTING EQUATIONS AND ADJUSTMENTS UTILIZED IN ARRIVING AT ASSUMED WEIGHT GAINS

Length
© of
Feeding

Period

1956=-57 Feeding Trial

(Predicting Equation)"

Adjustment to Yield
Specified 120 Day Gain

e

{Predicting Equation)

Adjustment om Basis of
90 day Difference®

"{Predicting Equation)

60 and 90 days

120 and 150 days

60 and 90 days

120 and 150 days .

60 and 90 days

120 and 150 days

5X°425795X°331286
1 2
.425795_,.331286

u95X1 XZ

.9

.425795_ .331286
X %

9sxi425795X£331286

.95

Xi440836xi333355

°97xi440836xé333355

.97

500 Pound Heifers
1,617X°425795X°331286
1 2
l°617X°425795X°331286

1 2

650 Pound Heifers

1°43gxi425795Xé331286

n4257’95X.331286
1 2

700 Pound Steers
1,253X°440836X’333355
1 2
440836,,.333355

1.253Xi X2

1,439

5 .3
10617xi425793xé,31286

n95xi425/95X£331286+ 93

1'439Xi4257gsxé331286

°425795X,331286+_

.95X1 2

74

1°253Xi440836xé333355

.440836X.333355+ 54

.97X1 2

a . .
Plaxico, Andrilenas, and Pope, pp. 9 and 11,

bApproximate average 120 day gain estimated from 1961 survey of Oklahoma feedlot operations.

CComputed by restricting the differences between the original and the adjusted functions beyond
90 days to the 90 day difference,

6
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four feeding periods considered,17 The final production functions,

utilized in this study are shown graphically in Figure 5,
Generation of Fixed Cost

Fixed costs for commercial feedlots incluée depreciation, interest
on fixed investment, taxes, insurance, ‘license: fees, repair .on: fa+ .~
cilities due to the elements, management, and office salary. The follow-
ing is a discussion of the methods used in computing fixed costs in this
s tudy,

The straight line method was used to compute depreciation, The com-
putation of depreciation was based on the formula ngé£§yj; where NC isv
new cost; SV is salvage value, and EL is the expected lifetime of the
machine, Used equipment was treated as if it were new equipmenf. Sal-
vage values and expected. lifetimes for feedlot equipment are shown in

Appendix Table B.1,

Interest on investment was computed at five percent of average in-

NC + SV

> , where

vestmentol8 Average investment was found by the formula

NC is new cost and SV is salvage value. Annual interest charges were

obtained by multiplying the average investment by the rate of interest,
Taxes and insurance were estimated at two percent of total invest-

, . g s 1 . ,
ment in the feeding facilities, 9 License fees on pickups were assumed

to average $40 per year,

17To obtain a smooth curve for 500 pound heifers, the 90 day weight,
as predicted by the adjusted equation, was lowered six pounds,

18 . .
A rate of three percent on average investment was used by King, p.
However, long-term interest rates have risen considerably since then,

19%ing, p. 21,

14,
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An annual charge of two percent of new cost was utilized to account
for repair associated with exposure to the elements.zO This cost was
placed on buildings, feeding pens, and other feedlot equipment which
would face such exposure,

Management and office salaries were considered fixed costs for all

model feedlots synthesized,21 The minimum salary for a part-time manager:

was assumed to be $2,000, regardless of the number of hours the manager
devoted to the feeding enterprise, Salary of managers above this mini-
mum was based on $1.50 per head of feedlot capacity for all seven
feedlot size groups.

Other cost items, sometimes considered fixed, that were not in-
cluded in this analysis were bonuses to feedlot personnel, business pro-
motion expenses,.contributions, and life insurance on managers,

Total annual fixed costs for each model feedlot synthesized are
shown in Tables XI and XII for fenceline bunk techniques and self-feeding
techniques, respecti‘\"}ely° These costs were obtained by a .summation of
the values of each fixed cost component associated with a particular

feedlot size and feeding technique,
Generation of Nonfeéd Variable Costs

Nonfeed variable costs refer to expenditures other than feed cost

which vary with output., Included in this category are expenses‘such as

ZOKing, p. 16,

21Managerial cost would be associated with returns to labor and
management if the feedlot owner conducted the management functionms,

2’2’King§ in the California study, used a rate equivalent to $1.33
per head of capacity,
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ANNUAL FIXED COSTS FOR SYNTHESIZED FEEDLOTS--FENCELINE BUNK SYSTEMS
BY FEEDLOT SIZE

Feedlot Size ‘EZ Number of Head
Ttem 300~ 600 1,000 .. 2,000 ~-5,000. 10,000 15,000
- Dollars = '

Repair on improvements 126 272 374 663 1,427 2,474 3,623
Management and office 2,225 2,450 2,730 4,500 11,250 22,500 33,750‘
Taxes, insurance and

license 490 937 1,247 2,126 4,017 6,281 8,615
Interest 603 1,182 1,597 2,747 5,141 7,547 11,255
Depreciation 1,911 3,392 4,409 6,863 12,511 20,182 28,188
Total 5,355 8,233 10,377 16,899 34,346 58,984 85,431
Fixed cost per head

of capacity 17.85 13,72 10.38 8.45 6,87 5,90 5,70

TABLE XII

ANNUAL FIXED COSTS FOR SYNTHESIZED FEEDLOTS--SELF-FEEDING SYSTEMS

BY FEEDLOT SIZE

L =)

Feedlot . Sige in Number of Head

Iten 2 300600 1,000 2,000 5,000 10,000 15,000
- Dollars -

Repair on improvements 127 277 377 672 1,450 2,514 3,687
Management and office 2,225 2,450 2,750 4,500 11,250 22,500 33,750
Taxes, insurance and

license 497 948 1,256 2,095 3,960 6,201 8,303
Interest 607 1,193 1,610 2,717 5,092 7,496 11,160
Depreciation 1,926 3,389 4,381 6,548 11,837 19,035 25,965
Total 5,382 8,257 10,374 16,532 33,589 57,746 82,865
Fixed cost per head

of capacity 17,94 13,76 8.27 6.72 5.77 ___5.53

10,37
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repair, fuel and oil, electricity, telephone, death loss, marketing,

veterinary and medical needs, labor, and interest on opérating capital,

Marketing costs frequently are omitted in cattle feeding cost
studies by assuming sales of finished cattle on a direct-to-packer basis
at the feedlot. In practice, however, this usually involve a hidden
""pencil shrinkage' cost which often is not mentioned, Under Oklahoma
conditions, a pencil shrink equivalent to four or five percent of the
gross weight at the feedlot is common practice, In addition, prices
offered by packer-buyers at the feedlot often ranged below equivalent
terminal market prices,

The alternative to a pencil shrink was the assumption of marketing
at a terminal market. Since Oklahoma has a centrally located terminal
market, a marketing cost of selling at the Oklahoma City Public Stock-
yards was included in the cost analysis, Included in this charge was
yardage, feed and bedding, commission, delivery within the yard, a
promotion checkoff, and transportation to the market (Appendix Table B.2),
It was assumed the livestock were tramsported by truck for $45 per load.
Marketing costs, under these assumptions ranged from $3.86 per steer in
large lots to $3.89 per steer in small lots and from $3.70 per heifer
in large lots to $3.73 per heifer in small 1ots.23 Marketing costs were
less for heifers than steers because larger numbers were transported and

sold at one time.

23The "pencil shrink" alternative for determining matrketing cost

was’ rejected becauseé market value costs of these losses exceeded costs
associated with terminal marketing and efficient feedlot operators were
assumed to be both knowledgeable and rational.
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Interest on operating capital also was omitted as a cost in some
studies of commercial cattle feedlots, In this study, interest on
short-term operating capital was charged to the model feedlots at six
percent per annum for purchases of feed; nonfeed variable factors, and
feeder cattle. Capital borrowed to finance monthly nonfeed operating
expenses was assumed used for one month only when a continuous feeding
program, selling on a weekly or monthly basis, was followed. Other-
wise, money was borrowed for the duration of the feeding period.

Death loss was estimated at one percent of the number of cattle
fed, This cost was computed by assuming death at about the midpoint
of the feeding period where weight loss was valued at $24 per hundred-
weight for steers and $23 per hundredweight for heifers, Feed costs
associated with dead animals were assumed at 40 percent of feed cost
per animal sald.24

Telephone expense was assumed to vary with the number of head fed
at one time (Appendix Table B,3). A rate of 0.1 cents per animal unit
day fed was charged for repairs to pens, bunks, self-feeders and build-
ings associated with use of these facilities.z5

Repair cost per hour of use for feed mill equipment and gasoline

equipment was charged as a percentage of new cost or used cost (Appen-

dix Table B.4). Repair to submergible and turbine pumps was estimated

24Approximate1y 40 percent of the total feed consumed by one
animal during a feeding period would have been consumed at the half-
way point of that period,

25King, p. 24,
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at three cents per day for the former and 14»cents per day for the
latter‘,26 The repair rate on sprayers ﬁsed to spray livestock was
taken as nine dollars per year.'2

Electricity cost was based on the number of machine hours
necessary to process the average daily feed requirements needed dur-
ing the feeding period, Estimates of the average number of hours the
machines needed to operate were obtained by dividing average'qﬁantity
of feed handled by the equipment capacity, as designated by engineering
data, This ;verage was then multiplied by the horsepower..of the elec;
trical motor and used as an estimate of the kilowatt hours of electri-
cal power needed per day. These daily electrical requirements were ;w .
summed for a2ll machines and multiplied by 30 to obtaih a moﬁthly kilowatt
total, Monthly cost of this was computed according to ldcal REA rates
given in Table XIII, Gas and oil charges per hour for gasoline equipment
were estimated as one dollar for heavy duty trucks and tractors and
55 cents for pickups and 3-plow tractors.28

Medical expenses were based upon the animals receiving medication
or preventative vaccinations for blackleg-edema, rednose, worms, grub
and fly control, and a combiotic injection for preyention of shipping
fever and other miscellaneous maladies., These charges were assumed cbnf'
stant as the number of head fed increased, In addition, it was assumed

that the services of a licensed veterinarian would be necessary for

serious illnesses or injuries, and that larger lots obtained veterinary

26E Imer Daniels, Oklahoma State University Agricultural Engineer,

27Dale A, Knight and C, F, Bortfield, Annual Costs for Beef Cattle

Equipment, Kansas State University Agricultural Economics Report Number
92 (Manhattan, 1960), p, 5,

281bid,
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TABLE XIIT

STATEMENT OF RATES--CENTRAL RURAL ELECTRIC COOPERATIVE,
STILLWATER, OKLAHOMA

Namber of o Cost per mm
KW Hours _ in Cents
Cents
1st 30 hours 10
Next 30 hours 6
Next 30 hours ' 5
Next 110 hours 3
Next 200 hours | 2 -
All over 400 hours _ e _ - 1 3/4 .
29

cave at lower rates than the smaller lots, Under these conditions,
the per head cost of veﬁerinary and medical care varied from $1,50 when
700 head or less were fed at one time in a feedlot teo $1,00 in lots
feeding 5,000 or more head at one time (Appendix Table B.3), |

Labor requirements were the most difficult inputs to estimate
for the feedlot models considered, This was because some labor operations
varied with the pounds of feed handled while others depended upon the
number.of head fed or the animal unit days fed, Some'of the job elements
required more labor per unit of output as feedlot size increased while
others required less,

In the large commercial feedlot models synthesized in this study,

labor operatipns within the feedlot were placed in five categories. It

2914 the survey of Oklahoma feediot operations, this expenditure

ranged from five doliars to twentyrfive cents per head,
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was assumed one man was_suffic;ent to operate the feed mill, Several
men were needed for driving trucks and feeding the livestock, Another
operation involving mounding, loading, and hauling manure required
several men in the larger feedlots, Handling incoming and outgoing
livestoek involved considerable quantities of labor, A small repair
crew was also a necessity, These crews, if was assumed, were flexible
and able to perform different jobs as needed.

Labor requirements in the model feedlots of this analysis were
found by summing the individual operation requirements and adjusting
for repair work, unloading feed at the feed mill, and other umaccounted
jobs. An adjustment factor of 1,5 was used for this purpose since a
factor of this size yields estimated total labor requirements similar
to those noted in other studies,

Labor requirements determined by the number of head fed included
receiving cattle, loading catfle and care of sick animals (Appendix
Table B,5)., Feedlots of similar size with greater turnover rates per
yvear required more labor for handling livestock than thpse with low
turnover rates, Increased labor requirements were noted for‘feceiving
and loading cattle as feedlot size increased because the loading pens
were located farther from the feeding pens, thereby requiring more
driving time,

Some labor requirements depended only on the number of cattle in
feedlot at any onme time {(Appendix Table B,5), Among these were manure
loader and dump truck operations, daily checking of the cattle, and
the preparation of daily feed orde;s° The diseconomies asspciated

with the msnure operations were due to the increased distance which
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the manure was hauled, The economies in use of labor for checking
cattle and preparing feed orders were present simce little more time
is required to view several thousand animals than to inspect several
hundred,

Other labor requirements varied with the pounds of feed fed per
head (Appendix Table B.5). Among these were feed mill operations,
loading feed onto feed trucks, and unleoading feed trucks in fenceline
bunks or self-feeders, Man hours needed to operate the feed mill were
determined by the operating time of feed miil equipment, Loading labor
requirements, in terms of man hours, were much greater per pound of
feed handled for the 300 head lot because this model, it was realis=.:
tically assumed; did not contain ap automatic pushbutton mill with a
gravity load-out system, Considerably more labor time was required by
the self-feeder systems than by the bunk systems for unloading from the
feed truck, Augers moving feed up into the self-feeder required nearly
three times as much man and machine hours as augers distributing feed
down into bunks from trucks,

It was assumed that labor could not be hired in less than four hour
units even though a lesser quantity was needed per day. Thils assumption
was made to account for the difficulty in hiring part-time labor for an
hour or two of work per day,

Wage rates in this study varied from one dollar to a dollar and
fifty cents per hour, Specifically, part-time labor was valued at one
dollar per hour while workers employed a full eight hours were postula-

ted to be receiving one dollar and twenty-five cents per hour, Foremen
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received one and a half dollars per hour for an eight hour shift, but
were employed only in lots larger than 1,000 head.30

Miscellaneous cost items such as horse expense, feed analysis and
testing, and workmen's compensation were assumed to be offset by a
manure credit and were not included in the cost analysis,

Total annual nonfeed variable costs associated with continuous
feeding were computed by summing all the individual costs for each model
feedlot and feeding situation, A summary of these costs is shown in

Appendix C, Costs for one batch only operations may be derived from

these totals by dividing by the rate of turnover,
Generation of Feed Cost

Three basic feeds, cottonseed hulls, grain sorghum, and a 32 per-
cent protein supplement containing additives, formed the rations used
in this cost analysis, The assumed price of cottonseed hulls delivered
to feedlots in bulk was twenty dollars per ton.31 This price, it was
assumed, did not vary seasonally or with the quantity purchased, The
protein and additive supplement was assumed to cost seventy-five
dollars per ton delivered to the feedlots,

A lower delivered grain sorghum price was assumed for those opera-

tions feeding only one batch per year than for those feeding continuously,.

3OThese rates are equivalent to those noted in Oklahoma where wages

r common feedlot labor ranged from $100 a month and room and board to
5 per week for a 40 hour week, Foremen or supervisors were gemerally
id 2 monthly wage varying from $200 and living facilities to $400 and

tore,

”1This is greater than wss indicated in the survey of Oklahoma feed-
lots in 1961 but is less than the average hull price in Oklahoma City
during the 1962-63 season,
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Logic suggests facilities feeding only one batch of cattle per year
would purchase feed grain at harvest prices and utilize their feedlot
storage facilities until the grain was fed; whereas those operators
following a continuous program likely would purchase some feed grain
during periods of higher seasonal prices, A grain sorghum price of
$1.80 per hundredweight was selected for the continuous operations,
This price was reduced five cents per hundredweight for models feeding
only one batch per year.32 In addition to these prices, an interest
charge of six percent per annum was assessed on capital required for
feed purchases,

Per head feed costs under these price assumptions and the assumed
production relationships are shown in Table XIV, along with ﬁeed costs
per pound of gain, These feed costs were based on the number of cattle
sold and included the value of feed fed to animals assumed to die during
the feeding . period. Total annual feed .costs for each 'situation
synthésized in this -study were obtained by multiplying the number of head

by the number of animals sold (Appendix D).

ZTHéSe prices are equivalent te the long-run farm price of $1.70

assumed in Regional Project S-42 and Oklahoma Agricultural Experiment
Station 1040 on agricultural adjustment,
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TABLE XIV

ESTIMATED FEED COSTS PER HEAD AND PER POUND GAIN FOR VARIOUS CLASSES OF
FEEDER CATTLE, LENGTHS OF FEEDING PERIOD, AND TURNOVER

— e

Length ' Class of Feeder Animals
of 500 Pound Heifers 650 Pound Heifers 700 Pound Steers
Feeding Cost Per Cost Per Cost Per Cost Per Cost Per Cost Per
Periocd Head 1b, Gain Head 1b, Gain Head 1b, Gain
Dollars Cents Dollars  Cents Dollars Cents

Continuous Operation

60 Days 17.60 10,93 20.64 12,74 22,99 13.44
90 Days 29.18 13,26 33.33 15,15 37.89 15,99
120 Days 42,05 16,17 46,97 18,21 54,05 18,53
150 Days 55,71 18,69 61.49 20,99 7L.47 21,46

One Lot Only Operation

60 Days 17,35 10,78 20,31 12.54 22,59 13,21
90 Days 28,71 13,05 32.76 14,89 37,18 15.69
120 Days 41,26 15,87 46,13 17,88 53,00 18,53

150 Days 54,72 18,26 60.35 20,60 70.04 21,03




CHAPTER V
ECONOMIES OF UTILIZATION AND SCALE IN CATTLE FEEDING

Economies of utilization, as employed in this analysis, are
short-run effects of variations in the use of fixed facilities, whereas
scale economies are a long-run phenomenon., While short-run variable
and total unit cost functions theoretically are U-shaped, definitions
and capacity limitations in this analysis require all short-run cost
functions to be negatively sloped. Some, however, are discontinuous,

Economies of scale in the analysis refer invariably to costs or
cost differences at full capacity levels,l Theoretically, scale econo-
mies arise primarily from savings associated with management, technology
and changes in the composition of costs and certain pecuniary effects,
Here, no explicit account is taken of diffferences in managerial abili-
ties or capacities but these may be reflected to some extent in the
coefficients and factors selected for use in computing variable costs,

A few pecuniary advantages of scale were built into the various models,
Cost rates of veterinary care and telephone services, for instance,

drop with scale, Principal potential sources of scale economies, how-
ever, are found in the changing technology and organization of the feed-

lot with changes in size and associated changes in the composition of

costs,

as explained previously, however, two different definitions of
capacity were adopted., See p, 47, .
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In the long-run, all factors of production are variable and can be
purchased in any quantities, While qgantities of fixed factors vary
with scale in this analysis, recognifion is given to the fact that at
each level of scale fixed costs do exist, Realistically, recognition
also is given to the discrete or discontinuous nature of certain vari-
able inputs,

In view of the preceding discussion, emphasis is placed in this
chapter upon (1) the size and nature of economies associated with
utilization and scale and (2) sources of these economies or, alterna-
tively, contributions of utilization and scale to cost savings,

Particular attention is given to effects of the changing compo-
sition of costs, Effects of utilization rate and scale on fixed costs
and nonfeed v&riablelcosts are examined_separately. In these analyses,
effects of all other factors are held cgnstant orlvaried systematically,
Costs of feed and feeder cattle are excluded. While fhese costs usually
exceed the combined total of other césts, it was assuﬁed, logicallyj
that they were not significantly affected by variations in ugilization
rate or acale.2

In the manner specified in comparative statics, several factors or
conditions were examined systematically for their effects on short~run

cost functions and long-run plamning curves, These included (1) the

class of feeder animal fed, i.,e., 500 pound heifers, 650 pound heifers,

2This assumption would not be valid for areas where feed supplies
were restricted or where feeder cattle density was low, For Oklahoma,
however, it appeared logical to assume that available supplies of feed
and feeder animals were infinitely elastic within the range of scale
considered.
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and 700 pqund stéers, (2) feeding system in which length of the feeding
period was the distinguishing characteristic, and (3) differences in the
concept of capacity, i,e,, single batch versus continuousvfeeding opera-
tions. With output measured in terms of liveweight gain, comparative
cost differences arise iﬁ connection with class -of feeder animal as a
result of differences in production functions adopted. Varying rates of
gain with feed input, level of output- (gain) and time are largely respon-
sible for cost differences among the alternative lengths of feeding
periods,

The following considerations also should be bornevin mind during

the course of the discussion on effects of utilization and scale:

1, For continuous feeding operations, total annual gains are
greater for shorter than for longer feeding periods (Appendix
E). Continuous, short-period feeding involves a larger apnual
total number of animals fed and a higher average rate of gain
than continuous, long-term feeding,

2, For single batch operations, total annﬁal gains rise as the
feeding period lengthens, A constant numﬁer of animals are
involved and positive rates Qf'gain throughout each alterna-
tive feeding period are postulated but the average. daily ' .
rate of gain drops as the feeding period lengthens.

3, Although feed cost itself is excluded from the analysis,
fixed and variable inputs related to the processing, trans-
portation and handling of feed are included, While feed
costs logically are not affected by scale, they are influenced

by variations in length of feeding period. Average feed
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;onsumption per head and per pound of gain increases as
the feeding period lengthens., These effects, excluded here,
are considered in the following chapter,

4, Cost differences for fenceline bunk systems versus comparable
self-feeder systems were small and, in general, insignificant,
Accordingly, economies of utilization and scale are examined
here only for fenceline bunk systems. The nature of cost
differences associated with these two feeding techniques,
however, is considered briefly toward the end of this chapter
where comparative costs of custom feeding operations also are
analyzed,

Changes in the Component Distribution of Total Cost
With Scale and Other Factors

Percentage distributions of total feedlot cost, including feed cost
but excluding feeder cattle costs, are shown in Table XV by size of feed-
lot and length of feeding period. These are confined to models charac-
terized by fenceline bunk and continuous feeding at full utilization,

In these models feed cost was the most important component varying
from 59 percent of the total cost of feeding 300 head in the 60 day pro-
gram to 83 percent in feeding 15,000 head on a 150 day basis.. Both
scale and length of feeding period contributed significantly to changes
in the relative importance of feed cost with the latter having a rela-
tively larger effect, Effects of scale rose progressively with increases
in length of feeding pevicd, Similarly, effects of feeding period length

rose progressively with scale,
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TABLE XV
PERCENTAGE DISTRIBUTION OF TOTAL GOSTS BY TYPE FOR 500 POUND HEIFERS,
ALTERNATIVE ! FEEDING PERIODS, CONTINUOUS FULL:UTILIZATION,
AND FENCELINE BUNK SYSTEMS
S T A .
Item 300 600 " "1,000_ .2,000 -5,000" ‘210,000 ¢ 15,000
N - Percent = S
£0 Day Feeding Period
Fixed cost 10.0 8.1 6.4 5.2 b4 3.8 3.7
Nonfeed 2 o ’
variable /31,3 30,3 29,2 29,9 28,7 28,6 28,7
Feed? 58,7 61,6 A 64.9  66.9 67.6 67.6
Total 2l5r ‘ .
Dollars 53,454 101,908 162,304 322,085 ;781,747 1,347,600 2,318,875
e gp;nax Feeding Period
P 20 Day Leedlng Ferioc
Fixed cost . °10.1 8.3 6,4 5.3 Lok 3.8 3.7
Nonfeed 5L72§?;ﬁ .
variable = '"24.3 21,8 21,6 22,0 21,6 20,8 20,8
Feed® 65,7 69,9 72.0 72.7 74,0 75,4 75.5
Total 37, - S
Dollars 52,786 99,183 160,503 317,813 781,208 1,532,702 2,295,347
120 Day Feeding Pe}ficd.
Fixed cost 10,0 8.2 6.3 5,2 4.3 3.8 3,7
Nonfeed .
variable 20.1 17,6 17,3 17,7 16,6 16.4 16,2
Feed? 69,9  74.2 76,4 77.1 79.1 79,8 80,1
Total
Dollars 53,609 100,870 163,451 324,020 789,751 1,564,492 2,339,845
_ 1SQ Day Feeding Period
Fixed cost 5.8 7.8 . 6.2 5.1 4,2 3,7 3.6
Nonfeed . '
variable 17.7 16,2 14,6 4.5 13,9 13,6 13,5
Feed® 72.5 76,0 79, 80,4  81.9 82.7 82,9
Total . v
Dollars 54,797 104,504 167,113 329,084 807,766 1,600,903 2,395,793

I

freed prices included grain sorghum at $1.80 per hundredweight, cotton-

seed hulls at $20 per ton, and supplement at $75 per tom,
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Fixed costs relative to total costs dropped sharply with increases
in feedlot size but were nmot affected appreciably by length of feeding
period. While nonfeed variable cost percentages, in contrast, dropped
questly with increases in scale, they were markedly affected by length
of feeding period,

Several factors are responsible for these patterns of the chang-
ing compositipn of feedlot costis, The relevant product funetions require
greater feed copsumption as the length of fegdiﬁg progresses, Larger
feedlots use bigger, more flexible or adaptable facilities. And labor
and other nonfeed variable factors are more efficiently utilized in the
larger feedlots,

The exclusion of feed costs from these caleculations changes the
nature of these findings to spme extent, The principal change is an
inorease rather than a small decline in relative importance of fixed
cost with increases in length of feeding period, Accordingly, nonfeed
variable costs drop relative to total nonfeed costs more sharply than

indicated, 1In addition, these nonfeed variable costs rise relatively

]
rather than fall with inereases in scale. These points, highly
relevant in the following analysis, are illustrated in Table XVI,

Scale and Utilization Economies Associated
With Fixed Costs

C g e

The spreading of fixed cost over a larger output is the principal
source of short-rup cost savings, This is a well known principle and
is the primary explanation of cost savings associated with increases

in "utilization rate" as defined for use in this study. Fixed costs,
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TABLE XVI

PERCENTAGE DISTRIBUTION OF NONFEED VARIABLE AND FIXED COST BY FEEDLOT
SIZE FOR 500 POUND HEIFERS FED AT ALTERNATIVE FEEDING PERIODS.
ON A CONTINUOUS FULL UTILIZATION BASIS IN FENCELINE BUNK
SYSTEMS

Cost | e feedlbt‘éiZE;v‘
Item » 300 600 ‘_14000 2,000 ,5-900 10,000 15,000
- Percent ~
60 Day Feeding Period
Fixed cost 24.6 21,0 18.0 15.0 13,3 11,8 11.4
Nonfeed
variable 75.4 79.0 82,0 85.0 86.7 88,2 88.6
Total
Dollars 22,202 39,179 57,160 112,997 259,003 502,160 750,715
20 Day Feeding Period
FPixed cost 29,6 27.6 23,1 19,5 16.9 15,6 15,2
Nenfeed '
variable 70.4 72 .4 76,9 80,5 83.1 84,4 84,8
Total v
Dollars 18,120 28,858 44,950 86,707 203,496 377,174 562,055
120 Day Feeding Period
Fixed cost 33.2 31,7 26,9 22.8 20,8 18.7 18.3
Nonfeed '
variable 66.8 68,3 73,1 77.2 79.2 81.3 81,7
Total : .
Dollars 16,142 25,938 38,562 74,243 165,320 315,607 466,517
159 Dav Feeding Period
Fixed cost 35.5 32.8 29,9 26.3 23.5 21.3 20,8
Nonfeed
variable 64,5 67,2 70,1 73,7 76,5 78.7 79,2
Total ‘
Dollars 15,076 ‘25,117 34,746 »64,350 v145;932 277,233 ‘910,289
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however, frequently are the éource of additional_aconomies if propor-
tions of fixed to nonfixed costs are allowed to vary., In the models
synthesized for this study, reductions in fixed cost per pound of gain
with increages in feedlot size represented a substantial portion of

the total economies associated with seaie,

Effects of 8Scale on Fixed Cpsts

Average fixed cost per pound of gain, the unit of measurement con-
sidered here, dropped continuously and significantly throughout the
range of scale considered, For continucus feeding operations, these
costs fell about two cents overvthe sgale range of 300 head to 15,000
head (Figure 6). Approkimately three~fourths of this total saying was
achieved with a 2,000 head feedlot., Figure 6 also shows that long-run
average fixed cost functions rose progpessively to new higher levels
as the feeding period lengthened, While effects are illustrated in this
instance only for 5300 pound heifers, similar cost functions and relation-
ships were indicated for other feeder classes,

’Differences by type of feeder animal, nevertheless, were apparent
(Tables XVII and XVIII), Although long-run average fixed costs were
smaller at equivalent levels of gain for steers than fgr heifers, larger
savings with respegt to tﬁe associatibn of per unit fixed cost and scale
were indicated for heifers. That is, larger fixed cost reductions with
scale were achieved in feading heifers,

Effects of single batch versus continuous feeding on fixed cost-
scale functions are illustrated in Figure 7., The function representing

single batch operations lies at g significantly higher level than the
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Figure 6. Reductions in Fixed Cost per Pound of Gain Associated with Increases in Feedlot Size and Changes in the
Length of Feeding Period--500 Pound Heifers Fed Continuously,
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TABLE XVII

LEVELS AND DIFFERENCES IN AVERAGE FIXED COSTS PER POUND OF GAIN BY SCALE
OF FEEDLOT FOR THREE TYPES OF FEEDER ANTIMALS, VARYING LENGTHS OF
FEEDING PERIODS, AND CONTINUOUS OPERATIONS--FENCELINE BUNK
SYSTEMS '

Feedlot'Size and Cbét T :Leﬁgth of ?géding PeriQd B ‘
Comparison .60 Days 90 Days 120 Days 150 Days
' - Cents Per Pound of Gain -~

500 Pound Heifers ..

300 head lot 1,86 2.05 2,31 2.52
27000 head lot .88 .97 1,10 1.20
15,000 head lot .60 .65 T4 .81
Saving - 300 to 15,000 1.26 1.40 1.57 1.71
Saving - 300 to 2,000 .98 1.08 1,21 1,32
Saving - 2,000 to 15,000 .28 .32 .36 ' .39

659 Pound Heifg;s

300 head lot 1.85 2,05 2,23 2.56
2,000 head lot .87 .97 1,10 1,21
15,000 head lot .59 .65 74 .82
Saving - 300 to 15,000 1,26 1,40 1,59 1.74
Saving - 300 to 2,000 .98 1,08 1,13 1,35
Saving - 2,000 to 15,000 .28 .32 46 39

700 Pound Stee:s

300 head lot 1.76 1.90 2.10 2,25
2,000 head lot | .83 .90 1,00 1,07
15,000 head lot - .56 .50 .67 .72
Saving - 300 to 15,000 1,20 1,30 1,43 1,53

Saving - 300 to 2,000 .93 1.00 1,10 1,18
Saving - 2,000 to 15,000 27 =30 ) .33 .35
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TABLE XVIIT

LEVELS AND DIFFERENCES IN AVERAGE FIXED COST PER POUND OF GAIN BY SCALE
OF FEEDLOT FOR THREE TYPES OF FEEDER ANIMALS, VARYING LENGTHS OF
FEEDING PERIOD, ONE TURNOVER ANNUALLY, AND FENCELINE BUNK

SYSTEMS
Feedlot Size ahd“CbSt ‘ T ‘SLengfhtof Féeaing Peridd | "
Comparison | 60 Days 90 Days 120 Days 150 Days

- Cents Per Pound of Gain ~

500 Pound Heifers

300 head lot 11.20 8,20 6.94 6.06
2,000 head lot - 5.30 3.89 3.29 2,87
15,000 head lot - 3,58 - 2.62 2,21 1.9
Saving - 300 to 15,000 7.62 5,58 4,73 4,12
Saving - 300 to 2,000 5,90 4,31 3,65 3,19
Saving - 2,000 to 15,000 1,72 1,27  1.08 .93

630 Pound Heife5§

300 head lot 11,12 8.20 6.98 6.15
2,000 head lot 5,27 3.89 3,30 2,91
15,000 head lot 3.55 2,62 2,23 1.96
saving - 300 to 15,000 7.57 5,58 4,75 4,19
saving -~ 300 to 2,000 5.85 4.31 3.68 - 3,24

Saving - 2,000 to 15,000 1,72 1,27 1,07 .95

700‘Popnd Steers

300 head lot 10,55 . 7.61 6.3 5.41
2,000 head lot 5.00 3.60 2,99 2,56
15,000 head lot 3,37 2.43 2,02 1,73
Saving - 300 to 15,000 7.18 5.18 4.29 3.68
Saving - 300 to 2,000 5,55 4,01 3,32 2.85

Saving - 2,000 to 15,000 1.63 .17 ' .97 .83
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Effects of Single Batch Versus Continuous Feeding on Fixed Cost-Scale Functions--500 Pound Heifers Fed
120 Days.
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one for ;ontinuous systems, The difference averages about one and one~
half cents, However, éost savings with increases in scale are greater

for single batch systems than for continuous operations, The reason

is that the single batch system more completely utilizes fixed facili-

ties at higher levels of production and feedlot size than at lower

levels, Tables XVII and XVIII provide detailed comparisons,

Effects of Utilization on Fixed Costs

_Shortwrun average fixed cost curves dropped sharply with increases
in utilization rate, These reductions were greater for systems involv-
ing longer feeding periods, smaller feedlot sizes, and for heifers
relative to steers, Approximately three-fourths of the coét reduction
associated with spreading fixed cost over a larger volume was reached
at two-thirds of total capacity.

Typical negatively sloped average fixed cost functions were derived
for each feedlot size (Figure 8), The slopes were much steeper for
smaller feedlots than for larger-volume models, This indicated that
over the range of utilization studied, a larger cost reduction per addi-
tional unit of output was achieved in small lots than in large ones.
More detailed data on cost savings associated with a fuller use of fixed
feeding facilities are shown in Table XIX,

Scale and Utilization Economies Associated
With Nonfeed Variable Costs

Nonfeed variable costs also are affected by variations in scale

and utilization rate. In general, however, these effects are much

smaller than the effects on fixed costs described earlier, The changing
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Figure 8. Short-Run Average Fixed Cost Curves for Seven Feedlot Sizes--650 Pound Heifers Fed Continuously for 120 Days,
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TABLE XIX

SAVINGS IN FIXED COST PER POUND OF GAIN ASSOCIATED WITH CHANGES IN
UTILIZATION RATES FOR VARYING FEEDLOT FACILITIES AND CONTINUQUS
FEEDING OF 650 POUND HEIFERS IN FENCELINE BUNK SYSTEMS

Chaﬁgé‘id'UEiiié T Cost Savings Associated With

zatipn Rate e UE}ligation Increase
Feedlot (Continuous o Length of Feeding Period _
Size __Feeding) 60 Days _ 90 Days 120 Days 150 Days
-Percent~ - Cents Per Pound of Gain -
300 . 33 to 67 2,78 3,07 - “3.49 3,85
67 to 100 ©,93 1,03 1,16 1,28
600 . - - 33 to 67 2,15 2.35 2,68 2,96
67 to 100 o 14 .80 .89 .98
1,000 40 to 70 1,15 1,27 1,45 1,59
' 70 to 100 46 .52 .58 64
2,000 35 to 75 1,33 1,48 1.68 1,84
75 to 100 .30 .33 37 L4l
5,000 30 to 60 1.19 1.32 1.49 1,65
10,000 © - 30 ta 70 1.17 C1.290 1,46 1,61
70 to 100 .26 .30 .33 .36
15,000 33 to 67 .89 - ,08 1,12 1.22

67 to100 .28 .33 w37
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internal composition of nonfeed variable costs was largely responsible
for many observed relationships between these costs and utilization

rate or scale,

Effects of Scale on Nonfeed Variable Costs

Long=run nonfeed variable cost curves dropped on the average
about three-fourths of one cent per pound of gain as the range of scale
increased from 300 to 15,000, Significantly lower cost levels were
achieved with increases in length of feeding period., This ig illus-
trated for 500 pound heifer feeders in Figure 9, As shown, however,
cost differences become progressively smaller with each additional 30
day increase in the feeding period,

Long~run nonfeed variable cost curves are shown in Figure 10 for
each of the three feeder animal classes in a continuous 120 day feeding
system, For these functions approximately half of the overall cost
reduction was aﬁtained with a size model of 2,000 head, Differences in
levels of these functions were so small that for practical operating
purposes they could be neglected,

At equivalent levels of production, nonfeed variable costs were
smaller for single batch operations than for models of continuous feed-
ing (Figure 11), Differences, however, were insignificantly small., For
the models illustrated in Figure 1l and other similar comparisons based
upon budgeted data, the difference was approximately one-tenth of ‘oneicent
throughout most of the scale range, |

More complete data on nonfeed variable costs and cost savings

associated with scale are shown in Table XX, Nonfeed cost savings
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TABLE XX

COSTS AND COST SAVINGS IN AVERAGE NONFEED VARIABLE COSTS PER POUND OF
GAIN BY SCALE OF FEEDLOT FOR THREE TYPES OF FEEDER ANIMALS .-
AND VARYING LENGTHS OF FEEDING PERIOD IN FENCELINE
BUNK SYSTEMS

Feedlot Size and Cbst ‘ i “Lenéth Of‘Fgeding Period” "
LComparison 60 Days 90 Days 120 Days _ 150 Days

- Cents per Pound of Gain -

SQO Pound Heifers

300 head lot 5,39 4,39 4,10 3.91
2,000 head lot 5,03 4,01 3,69 3.49
15,000 head lot 4,63 3,65 3.29 3,06
Saving - 300 te 15,000 .76 .74 .81 .85
Saving - 300 to 2,000 .36 .38 4l A2
Saving - 2,000 to 15,000 40 .36 L40 A3

65Q Pound Heifers

300 head lot 5.58 4,51 4,25 4,11

2,000 head lot 5.26 4,19 3.86 3,67
15,000 head lot 4,85 3.82 3.47 3.24
Saving - 300 to 15,000 W73 .69 : .78 .87
Saving - 300 to 2,000 .32 32 39 Jhb
Saving - 2,000 to 15,000 W41 .37 ' .39 %]

7QOIPbund‘Steers

300 head lot 5,33 4.41 4,00 3,76
2,000 head lot 5,21 4,07 3,68 3.42
15,000 head lot : 4,83 3.76 3.31 2,99
Saving = 300 to 15,000 .70 ,65 .69 .77
Saving - 300 to 2,000 .32 . 34 .32 .34

Saving - 2,000 to 15,000 .38 .31 .37 .43
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associated with sca}e_in the range of 300 to 15,000 head varied from
0,85 cents for 650 pound heifers fed 150 days to 0,70 cents for 700
pound steers fed 60 days, Slightly larger savipgs usually were achieved
with the 500 pound heifer class of feeder animal,

Discontinuities in planning functions, illustrated in each of the
figures, are not uncommon and as suggested in an earlier section are
associated with the discrete nature of inputs such as labor, Labor re-
quirements adopted for use in this study call for the addition of a
skilled feed mill operator at a point between the 1,000 and the 2,000
head feedlot sizes, The effect, as illustrated by the dashed lines in
Figure 9 and other scale diagrams is an upward shift in cost per pound
of gain and discontinuity in the planning function, Since only one such
skilled operator is required for the full range of scale considered no
further large discontinuities appear., However, additional small dis-
continﬁities associated with adding labor as output increases are present

but not shown,

Effect of Use Upon Nonfeed Variable Costs

Short-run average nonfeed variable costs per pound of gain were
found to exhibit two characteristics as the level of output forthcoming
at a specific feedlot size was increased from one-third to full utiliza-
tion, First, these functions were negatively sloped, Secondly, the
utilization functions were discontinuous as changes were required in
the composition and number of laborers, The discontinuities resulting
from the addition of one more man were more apparent in smaller feedlots

than in large lots because the addition to cost was spread over a much
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greater volume in the large operations, and in effect was nearly pro-
portional to increased output, The problem is further complicated by
the fact that, for any given feedlot model, only three levels of use
were budgeted, thereby making it difficult to trace out effects accurs
ately,

Short-run average nonfeed variable cost functions are shown in
Figure 12 for the four smaller-volume feedlots. The composition and
number of laborers required also ig shown, with part-time employees
designated P, full-time employees F, and a mill foreman M, The situa-
tion is illustrative only, since it is virtually impossible to show dis-
continuous functions when only three points are examined for each situa-
tion, The discontinuities shown are pecuniary as well as physical since
the three types of employees each regeive a different wage rate,

The slopes of the short~run average nonfeed variable cost func-
tions were considerably steeper for small-volume feedlots than for
larger-volume lots, This indicated that cost savings associated with
increasing the level of utilization were greater per unit‘of output for
the smaller feedlots than for the larger ones,

Table XXI shows the savings associated with inereasing the use level
for the 650 pound feeder class with variation in length of feeding periocd
and feedlot size, A longer feeding period, ceteris paribus, was associ-
ated with a greater saving in nonfeed variable cpst as feedlot utiliza-
tion was increased, Effects of variations in utilization rate were

much the same for comparable models involving other feeder cattle classes,
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Figure 12, Short-Run Average Nonfeed Variable Cost Curves for Four Feedlot
$izes~~500 Pound Heifers Fed Continuously for 120 Days,



96.

TABLE XXIL

NONFEED VARIABLE COST SAVINGS ASSOCIATED WITH CHANGES IN UTILIZATION
RATES OF FIXED FEEDLOT FACILITIES, 650 POUND HEIFER FEEDER CLASS,
AND CONTINUOUS FEEDING IN FENCELINE BUNK SYSTEMS

Change in Utili- Cost Savings Associated With
zation Rate . Utilization Increase
Feedlot (Continuous Length of Feeding Period
Size | __Feeding) 60 Days 90 Days 120 Days 150 Days
~Percent- - Cents Per Pound of Gain -
300 .o 33 to 67 .89 1,00 1,07 1.28
67 to 100 - .45 -,55 -.58 -,68
600 . 33 to 67 Co=,11 -.13 -.16 -.19
67 to 100 .09 .09 .10 .13
1,000 - . 40 to 70 .23 .83 .54 .52
70 to 100 .31 .08 .07 .15
2,000 - ’ 35 to 75 .36 .10 .21 24
75 to 100 -,05 ,09 -,03 -.04
5,000 30 to 60 .23 .16 24 .31
60 to 100 .16 .15 .09 .01
10,000 " 30 to 70 17 .16 A4 .16
70 to 100 .03 A .00 .00
15,000 33 to 67 .05 .02 .02 .05

67 to 100 .00 .01 .0l .02

—
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Total Economies of Scale and Utilization

Short-run nonfeed cost functions and nonfeed cost planning functions
are the summation of effects described earlier, Since scale and
utilization economies arose primarily from reductions in fixed costs, the
patterns and relationships described are, in general, similar to those

outlined in the discussion of fixed costs,

Scale Economies

Findings regarding effects of scale in the feedlot industry were in
general accordance with theoretical expectations, It was found that in
continuous feeding operations, cost reductions over the range éf scale
considered varied from 2,32 cents to 3,29 cents per pound of gain depend-
ing upon length of feeding period and class of feeder animal fed (Table
XXI1). In comparison, scale-based cost reductions for single batch
feeding operations were considerably larger ranging from 8,82 cents to
4,72 cents (Table XXIII),

Planning functions reflecting economies of scale, generally speak-
ing, were only slightly lower for 700 pound steers than for 500 pound
heifers, despite higher daily rates of gain for steers, and were highest
for 650 pound heifers (Tables XXII and XXIII), Scale economies differed
widely among systems distinguished by differences in length of feeding
period. These functions dropped to progressively lower levels as the

feeding period lengthened largely because lower nonfeed variable costs
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TABLE XXII

AVERAGE TOTAL COSTS AND COST SAVINGS PER POUND OF GAIN BY SCALE OF
FEEDLOT FOR THREE TYPES OF FEEDER ANIMALS, VARYING LENGTHS
OF FEEDING PERIOD, CONTINUOUS OPERATIONS, AND FENCE="
LINE BUNK SYSTEMS2

Feedlot Size and Cost ] ' _Length of Feeding Period
Comparison 60 Days 90 Davys ‘ 120 Days 150 Days
- - Cents Per Pound of Gain -

5QO Pound Heifers

300 head lot 7.69 6,94 6.97 7.10
2,000 head lot 5,91 4,98 4,82 4,58
15,000 head lot - 5,23 4.30 4,03 3.87
Saving - 300 to 15,000 2,46 2,64 2,9 3.23
Saving - 300 to 2,000 1.78 1.96 2,15 2,52
Saving - 2,000 to 15,000 .68 .68 .79 71

650 Pound Hgifers

300 head lot ' 7.88 7,11 7.16 7.35
2,000 head lot 6.18 5.16 4,99 4,92
15,000 head lot 5,45 4,47 4,21 4,06
Saving - 300 to 15,000 2.43 2,64 2.95 3.29
Saving = 300 to 2,000 1.70 1,95 2,17 2.43
Saving - 2,000 to 15,000 W73 .69 .78 .86

700ﬁPougd Steers

300 head lot 7.71 6,78 6,63 6.53

2,000 head lot 6,10 4,97 4,68 4,49
15,000 head lot 5.39 4,36 3,98 3,71
Saving = 300 to 15,000 2,32 2,42 2,65 2,82
Saving = 300 to 72,000 1,61 1.81 1.95 2,04
Saving =.2,000 to 15,000 at 01 .70 _ .78

aFeed and feeder cattle costs are excluded,
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AVERAGE TOTAL COSTS AND COST SAVINGS PER POUND OF GAIN BY SCALE OF FEED-
LOT FOR THREE TYPES OF FEEDER ANIMALS, VARYING LENGTHS OF FEED%NG
PERIOD, ONE TURNOVER ANNUALLY, AND FENCELINE BUNK SYSTEMS

Feedlot Size and Cost Length of Feeding Period
Comparison 60 Days 90 Days 120 Days 150 Days
' - Cents Per Pound of Gain -
500 Pound Heilfers
300 head lot 17,03 13,09 11,60 10,64
2,000 head lot 10.33 7.90 7,01 6,25
15,000 head lot 8,21 6,27 5,50 5,00
Saving - 300 to 15,000 8,82 6,82 6,10 5,64
Saving - 300 to 2,000 6,30 5,19 4,59 4,39
Saving - 2,000 to 15,000 2.52 1,63 1,51 1,25
‘650 Pound Heifers
300 head lot 17,15 13.26 11,81 10,94
2,000 head lot 10,58 8.08 7,19 6,62
15,000 head lot 8.41 6,44 5,70 5,20
Saving - 300 to 15,000 8.74 6,82 6.11 5.74
Saving - 300 to 2,000 6,57 5,18 4,62 4,32
Saving - 23000 to 15,000 2,17 1,64 1,49 1,42
700 Pound Steers
300 head lot 16,50 12,49 10.84 9.69
2,000 head 1ot 10,27 7.67 6,67 5,98
159000 head lot 8.20 6,19 5.33 4,72
Saving - 300 to 15,000 8.30 6,30 5.51 4,97
Saving - 300 to 2,000 6,23 4,82 4,17 3,71
Saving -~ 2.000 to 15,000 2.07 1.48 1,34 1,28
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per pound of gain were generated by the longer feeding periods.13

Total nonfeed cost planning functions. were greater for -

single batch operations than for continuous feeding systems as a result,
primarily, of higher fixed costs per pound of gain,

These effects and relationships, excluding feed costs, are selec-
tively illustrated in Figures 13, 14, and 15, Figure 13 indicates that
class of feeder animal fed has relatively little effect upon either the
level or shape of functions reflecting nonfeed economies of scale, In
these and related models, approximately three-fourths of the per unit
cost reduction associated with scale over the size range of models
studied was reached with a 2,000 head feedlot,

Figure 14 suggests that for 500 pound heifers fed in lots operating
continuously, costs at equivalent levels of scale were about one and one-
half cents lower in a 150 day feeding plan than for the 60 day feeding
period, Clearly, potential savings beyond the one million pound level
of gain, a scale size of approximately 1,500 head, offered by increases
in length of feeding period greatly exceed those that might be achieved
through further increases in scale,

Long-run cost differences for single batch versus continuous feed-
ing systems are iliustrated in Figure 15 for synthesized operations in-

volving 500 pound heifers and a 120 day feeding period, Here, economies

1 L ; .
ol 3It is important to remember, at this point, that the costs con-

sidered in the economies of scale analysis do not include feed costs,
Increasing feed costs associated with longer feeding periods raises the
total cost for longer feeding periods above similar total costs for
shorter feeding periods when feeder cattle are not included as costs,
When feeder cattle are included as costs, the total cost of feeding is
greater in short feeding periods because more animals are purchased
(See Figure 20),
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of scale differences for equivalent levels of production were approxi-
mately one and one-half cents per pound of gain, Again, potential
savings offered by the shift to continupus operation greatly exceed
potential savings associated with scale beyond the one million pound
level of production, As indicated earlier, however, scale economies
{cost savings) within the lower range of production were considerably
larger for single batch than for continuous systems,

Scale economies of the magnitude indicated are substantial, They
are sufficiently large that under highly competitive conditions and
an industry structure including many efficiently operated and large-
volume feedlots, small-scale feedlots of less than 2,000 head likely
wou}d experience substantial and recurrent short-run losses, However,
findings also suggest that scale advantages of the larger operations
can be and, perhaps, frequently are largely offset and, in effect, de-
stroyed by adoption of short period feeding operations or single batch
programs, But as shown in the following chapter, the lower cost opera-

tions are not necessarily the most profitable,

Economies Associated with Utilization Rate

Average total nonfeed costs per pound of gain dropped with in-
creased levels of utilization as antibipated, Short-run cost functions
and associated cost savings, like the long-run planning functions,
shifted with variations in scale, length of feeding period, continuity
of feeding operations, and class of feeder animal,

Generally, savings per pound of gain associated with increased use
of fixed feedlot facilities were greatey, ceteris paribus, for heifers

than for steers, This was true also for longer feeding periods relative



105

to shorter periods, and for smaller lots in comparison with larger onmes,
A substantial portion of possible savings were achieved at a use level
of approximately two-thirds,

Savings associated with increasing the level of utilization in
model feedlots feeding 650 pound feeder heifers continuously are shown
in Table XXIV., 1In this case, increasing the use level from one-third
to full resulted in savings ranging from a high of 5,63 cents per pound
of gain in the 300 head feedlot with a 150 day feeding period to 1.22
cents in the 15,000 head feedlot following a 60 day feeding plan,
Another situation illustrating the effect of increasing the use level
for 500 pound heifers and a 120 day feeding period is shown in Figure

16, Here, the cost saving associated with increasing use from one-

s

third: to full varied from about five cents in small lots to less than a

cent and a half in large-volume lots, Short-rﬁn average cost curves,

excluding costs of feed and feeder cattle, sloped downward and to the

right in this and all other models considered, Findings revealed that

models involving steers displayed patterns similar to those illustrated

for heifers with respect to cost savings associated with use levels,
Several basic factors, briefly mentioned in the preceding para-

graph, are shown more clearly in Table XXIV, First, a large share of

the potential savings were achieved by increasing the use level from one-

third to two-thirds; and, second,‘incféases in capacity utilization above

two-thirds were significantly and proportionately less important, Further-

more, effects per unit of gain associated with changés in utilization

rates were relatively smaller for large lots than for small-volume lots

because fixed cost represented a larger share of total cost in the small
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TABLE XXIV

AVERAGE TOTAL COST AND COST SAVINGS PER POUND OF GAIN ASSOCIATED WITH
USING FACILITIES AT FULL UTILIZATION LEVELS®

Change in Utili- ‘ Cost Savings Associated With
zation Rate _ Utilization Increase
Feedlot (Continuous Length of Feeding Period .
Size Feeding) 60 Days 90 Days 120 Days 150 Days
" =Percent- - Cents Per Pound of Gain -
300 : 33 to 67 3.67 4,07 4,56 5,13
67 to 100 48 48 .58 .60
600 33 to 67 2,04 2.22 2.52 2,77
; 67 to 100 .81 .89 .99 1,11
1,000 40 to 70 1,38 2,10 1,99 2,11
70 to 100 .77 .60 .65 .79
2,000 : 30 to 75 1.69 1.58 1.89 2,08
75 to 100 .25 A2 .34 .37
5,000 ) .30 to 60 1,42 1.48 1,73 1.96
75 to 100 LBl .67 .69 .66
10,000 30 to 70 1,34 1,45 1.60 1.77
70 to 100 .29 .34 .33 .36
15,000 - .. 33 to 67 .94 1,00 1.14 1,27
67 to 100 .28 .3 .38 43

aAssuming bunk systems, continupus feeding, 650 pound feeder heifers,
and excluding costs of feed and feeder cattle.
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lots, 1In general, cost savings associated with the use level increased
as the feedimg period lengthened because fixed costs became relatively
more important in longer feeding periods. In the 1,000‘head feedlot
size for instance, cost reductions per pound of gain associated with
increasing the use level from one-third to full ranged from 2,90 cents
for the 150 day feeding period to 2.15 cents for the 60 day period,

Fenceline Bunk Operations Versus

Self-Feeder Systems

Combined annual nonfeed variable;, fixed, and feed costs usually
were slightly greater for self-feeder systems, ceteris paribus; than
for fenceline bunk systems;, although this was not always the case,
Generally, the fencelime bunk systems were associated with lower nonfeed
variable costs and the self-feeding systems were associated with lower
fixed costs, Exceptions were found in some models such as the 5,000 head
feedlot feeding 60 days,

Nonfeed variable costs were slightly lower, ceteris paribus, for
fenceline bunk techniques than for self-feeder systems, This was
attributable primarily to imcreased labor, repair, and fuel and oil
associated with greater man and machine-hour requirements for unloading
feed into self-feeders, Specific nonfeed variable cost items are shown
in Table XXV for 10,000 head fenceline bunk and self-feeder feedlots
operating at three levels of utilization on a continuous 120 day basis

and feeding 500 pound heifers, In this case, annual nonfeed variable
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TABLE XXV

NONFEED VARIABLE COSTS FOR 10,000 HEAD SELF~-FEEDING AND FENCELINE BUNK
FEEDING TECHNIQUES AT VARYING LEVELS OF UTILIZATION UNDER CONTINUOUS
FEEDING WITH 500 POUND FEEDER HEIFERS AND 120 DAY FEEDING

PERIOD
Self-Feeding Technique Fenceline Bunk Technique
- _Utilization Level " Utilization Level: .
Cost Component 10,000 7,000 3. 000 10,000 7,000 3,000
- Dollars -
Fuel and oil 12,018 8,410 3,653 10,261 7,183 3,128
Electricity 5,411 3,811 1,679 5,411 3,811 1,679
Electrical repair 4,327 3,049 1,350 4,327 3,049 1,350
Gasoline equipment
repair 5,643 3,469 1,497 4,940 2,978 1,286
Pens and building
repair 3,600 2,520 1,080 3,600 2,520 1,080
Labor 44,640 31,680 15,840 41,040 30,240 13,680
Veterinary and
medical 30,000 21,000 10,800 30,000 21,000 10,800
Death loss 44,436 31,105 13,331 44,436 31,105 13,331
Marketing 109,890 76,923 32,967 109,890 76,923 32,967
Telephone 1,440 902 402 1,440 1,260 864
Interest on
operating capital 1,308 910 416 1,278 902 402

Total 262,713 184,137 83.477 256,623 180,971 80,567
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costs at full capacity utilization were more than $6,000 greater for
the self~feeder technique, Relative differences in nonfeed variable
costs associated with feeding techniques were similar for other feedlot
sizes and classes of feeder animals,

Fixed costs were slightly smaller for 300 gnd 600 head fenceline
bunk systems than for corresponding self-feeder systems, For sizes of
1,000 head or more, fixed costs were lower for self-feeder systems be-
cause of lower depreciation, Depreciation was less in the larger self-
feeder models than in equivalent fenceline bunk models primarily be-
cause the large-volume bunk systems required more feed trucks and these

depreciate rapidly,
Minimum Scale Requirements for Feedlot Ownership

One of the questions arising out of the increase in custom cattle
feeding in Oklahoma and elsewhere is the minimum scale or volume re-
quired for feedlot ownership when custom feeding facilities and services
are available, As noted earlier, custom feeding rates in Oklahoma
commonly ranged from five to ten cents lot fee per animal unit day plus
a markup of fifteem cents per hundredweight over “raw" feed price,

Both the five and ten cent charge were considered in the following
anglysis to determine the minimum feedlot size at which it becomes less
costly to own a feedlot rather than have cattle fed in a custom operation,

Certain costs of feeding cattle have no influence upon the break-
even size assoclated with ownership of a feedlot versus custom feeding,
These include costs of feeder cattle, marketing, death loss, and

veterinary and medical expenses, TFeedlot owners doing their own feeding
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must account for all remaining costs from revenue associated with the
sale of fed cattle, The owner of a custom operation hopes to pay these
costs from lot fees and the price "markup'" on feed sales,

Over the range of scale considered and with specified custom feed-
ing rates, costs per pound of gain associated with feedlot ownership,
assuming continuous feeding at full capacity, usually were smaller
than custom costs, On the other hand, with a single batch operation,
it often was less expensive to place cattle in a custom lot. The break-
even feedlot size required to approximate costs in custom operations
decreased, ceteris paribus, as the custom lot fee increased, As the
feeding period lengthened, other things constant, the feedlot size needed
to approximate custom costs decreased, Very little difference was noted
in the breakeven feedlot size required for the three classes of feeder
animals under continuous feeding,

Approximate feedlot sizes where feedlot ownership costs were equiva-
lent to custom costs are shown in Table XXVI, These sizes were approxi-
mated to the nearest 25 head by assuming linear cost functions between
the budgeted costs presented in Appendix F., A cattle feeder contemplat-:
ing continucus feeding of 300 head or more would face lower costs with
his own feedlot for all situations considered if the custom lot fee
were ten cents, If the custom lot fee were five cents, the cattle feeder
would require from 425 to 600 head, depending upon class of feeder cattle
and length of feeding period, to justify feedlot ownership,

When only one batch per year feeding was synthesized, cattle
feeders needed 2z considerably larger volume to justify ownership of

facilities 1f the custom lot fee was five cents per day, This required
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TABLE XXVI

APPROXIMATE FEEDLOT SIZE AT WHICH COSTS ASSOCIATED WITH OWNING A FEEDLOT
ARE EQUIVALENT TO COSTS OF FEEDING IN CUSTOM FEEDLOTS WITH VARIATION
IN FEEDING PERIOD, UTILIZATION, CLASS OF FEEDER ANIMALS, AND
CUSTOM RATES~--FENCELINE BUNK SYSTEMS

Class of Length of Feeding Period and Daily Lot Fee
Feeder 60 Days 90 Davs 120 Days 150 Days
Animals . 5¢ 10¢ 5¢ 10¢ 5¢ 104 5¢ 10¢

~ Feedlot Size -

Continuous Feeding

500 pound heifers 600 <300 500 <300 475 <300 500 <300
650 pound heifers 550 <300 525 <300 500 <300 475 <300

700 pound steers 500 <300 475 <300 450 <300 425 <300

One Batch Feeding

500 pound

heifers >15,000 8,800 >15,000 1,550 4,375 725 1,500 525
650 pound

heifers >15,000 7,500 11,150 1,325 3,875 725 1,300 475
700 pound

steers >15,000 6,450 9,775 1,100 2,850 675 875 400
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volume ranged from approximately 875 in 150 day plans involving

steers to more than 15,000 for all 60 day plans, and for 500 pound
heifers fed 90 days. When the custom fee increased to ten cents per
head per day plus the feed price markup, breakeven feedlot size varied
from 8,800 head to 400 head. The former was associated with 500 pound
heifers and 60 day plans, whereas the latter pertained to 700 pound
steers and a 150 day feeding period.

Effects of changing the lot fee from five cents to ten cents per
head per day and the difference between one batch and continuous feed-
ing are shown in Figure 17, In these situations, the breakeven feedlot
size is represented by the intersection of cost lines associated with
feedlot ownership and custom operations.

Similar illustrations were developed to show relationships per-
taining to changing feeding periods and class of feeder animals, In
Figure 18, costs associated with feeding 500 pound heifers continuously
in owned and custom operations for varying lengths of feeding period
are shown for & custom rate of five cents per head per day, This
figure illustrates that the breakeven feedlot size falls, ceteris
paribus, as the feeding period increases in length,

Costs associated with feeding three classes of feeder animals
continuously for 120 days when the custom rate is five cents per head
per day plus feed costs are shown in Figure 19, The fact that the class
of feeder animal has little effect on the breakeven feedlot size is illus-

trated in this figure,
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Major Findings Regarding Scale and Utilization

Findings regarding effects of scale and utilization in the feed-
lot industry generally agreed with theoretical expectations, That is,
cost savings per pound of gain were noted with increases in feedlot
size and with increases in the utilization rate. Changes in fixed
cost per pound of gain were largely responsible for these phenomena
although nonfeed vériable costs also were important, From all appear-
ances the utilization effect was greater than the scale effect, -
especially in the smaller feedlot sizes and longer feeding periods
which fixed costs were relatively more important, Approximately
three-fourths of the cost savings associated with increasing scale were
reached with a 2,000 head feedlot, The savings associated with in-
creasing the use level from one~third to two-thirds were considerably
more important than the savings associated with increasing the capa-
city utilization from two-thirds to full, A more detailed summariza-
tion and implications of findings regarding scale and utilization are

presented in a later chapter,



CHAPTER VI

COST AND COST-PRICE RELATIONSHIPS

Preceding material has dealt primarily with costs as related to
scale of feedlot operatioms and to utilization, Revenue, profits,
and other aspects of cost also are of interest to cattle feeders.
Emphasis is placed in this chapter upon coefficients, relationships
and analytical methoeds that provide bases for evaluations and decisions
relevant to many feeding situations encountered frequently in the
Southern Plains, This emphasis is largely confined tc cost relation-
ships other than those related primarily to utilization rate and scale,
Particular attention is given to the influence of varying cost and price
factors upon cattle feeding marging, breakeven prices, costs per pound
of gain, revenues and profits, Some of the tables and charts are more
illustrative than otherwise, Tables and text provide bases necessary
for broader gemeralizations, and in addition, offer details applicable
to a wide variety of specific situations, Models for both 500 pound
heifers and 700 pound steers are used extensively in the analysis, The
fenceline bunk system is employed throughout,

"Feeding margin” or "price margin” in this analysis, is defined as

the difference between feeder cattle prices when purchased and slaughter

L2}

attle prices whan sold, "Profit,"” fa contrast, refers to the difference,

positive or megative, betwsen tolsl cost znd total revenue,

118
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It was hypothesized that profits are affected significantly by
all factors considered, These include price changes, length of feeding
period, class of feeder animai, changes in slaughter grade, "upgrading,"

and other factors as well as variations in utilization rate and scale,
Total Cost Components and Their Relative Importance

Feed cost and feeder cattle cost are included in the analysis of
this section as integral parts of the total cost structure, Interest
on feeder cattle cost was charged at six percent per anpum, However,
cost associated with death loss was omitted in this analysis from non-
feed variable costs, These cosfs were taken into account on the revenue
side through adjustments in sale weight and in pounds added during the
feeding period,

Total feedlot costs varied both by size and within size classes
(Appendix Table G). Large quantities of operating capital were re-
quired, For example, the total annual operating capital required for a
1,000 head feedlot operated continuously on the basis of a short 60
day steer feeding program was slightly in excess of one million dollars,
As the feeding period was extended to 150 days, this requirement fell
to about $580,000,

Feed and feeder cattle, according to Table XXVII, are by far, the
largest variable cost items encountered in feedlot feeding, At $ .20
per pound feeder cattle costs alone ranged from 80.5 to 57.9 percent of
the total cost of feeding 500 pound helfers continuously, For steers

at $ ,22 per pound this range was from 83.8 percent to 63,6 percent,
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These percentages increased with scale, reflecting effects of scale of
economies with respect to "other" or nonfeed costs, and fell with in-

creases in length of feeding period,

TABLE XXVIIL

PERCENTAGE QF TOTAL FEEDLOT COST ACCOUNTED FOR BY PURCHASE PRICE
AND INTEREST CHARGE ON FEEDER CATTLE BY FEEDLOT SIZE AND
LENGTH OF FEEDING PERIOD?

Feedlot 60 Days 90 Days __ __ 120 Days 150 Days
Size Heifers Steers Heifers Steers Heifers Steefs Heifers Steers

- Percent -

300 78,1 82,1 70,4  75.2 63,7 69.1 57.9  63.6

600 78,9 82,7 71.8 76,0 65.2 69,9 59.1  64.5
1,000 79.7 83,0 72,4 76,7 65,8 70,7 60.0 65,1
2,000 79.8 83,3 72,6 76,8 66,0 70,8 60,5 65,4
5,000 80,3 83,7 72.9 77.2 66,7 71.2 60,9  65.9
10,000 80,5 83,8 73,3 77,3 66,8 7.4 61,1 66,0
15,000 80,5 83,8 73,4 77,4 66,9 71,5 61.2  66.1

aAssuming 20 cent feeder heifers and 22 cent feeder steers with
continuous fenceline bunk operations at full utilization.

Breakeven Prices, Costs Per Pound of Gain
and Price Margin Required

"Breakeven price' is the slaughter price required to defray the

total cost of feeding., TIt, therefore, is total cost per pound scld,

F

Breakeven price minus the appropriate feeder cattle price is 'price

margin required" to break even. '"Cost per pound of gain" refers to
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the total cost of feeding minus the initial feeder cattle cost but in-
¢luding interest on feeder cattle cost per pound of weight added at time
of sale,

Computational procedure may be expressed as follows:

(1) BEP; TCi/Xi,
where

TCi = Total cost of feedlot operation for situation i;

BEP, = Breakeven price for the ith situation; and

i
Xi = Total pounds of fed animal sold in the ith situation,
(2) MR, = BEP, - pi

where
. . , , th . ,
PMR, = Price margin required in i situation;
pi = Feeder price per pound;

BEP, 1is defined above,

i
) cppe, = L P4
i X, - .99z,
i i
where
CP_PGi = Cost per pound gain in the ith situation,
X, = Pounds of feeder animals purchased;

.99 adjusts initial weight and weight gain for death loss,
and other terms are defined above,
Breakeven prices required to cover all feedlot costs dropped with
increases in scale and rose with ingreases in length of feeding period
(?able XXVIIL), Scale economies and increased feed costs and other

costs with length of feeding period were largely responsible for these
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TABLE XXVIII

BREAKEVEN SALES PRICE BY SIZE OF FEEDLOT, CLASS gF FEEDER ANIMAL,
AND LENGTH OF FEEDING PERIOD

500 Pounﬁ‘Heifers ‘ v 7OQ Poghd Steers
Feedlot 60 90 120 150 60 90 120 150
Size_ ‘ Days Days Days Days Days Days Davys Days

~ Dollars Per Hundredweight -

300 19,77 20,21 21.28 22,38 . 20,33 20,86 21.82 22,85

600 19.56 19.84 20.81 21,97 20,18 20.64 21.55 22,53
1,000 19.36 19.67 20,60 21.59 20.10 20,45 21,30 22,24
2,000 19,33 19.62 20.54 21,47 20,02 20.41 21.26 22,19
5,000 19.21 19,52 20,37 21.30 19,91 20,29 21,24 22,03

10,000 19,17 19.42 20.29 21.22 19,89 20,26 21,07 21,97
15,000 19,17 19,41 20.27 21,20 19.88 20.25 21.05 21.94

aAssuming bunk systems in continuous operation at full capacity
utilization, 20 cent feeder animals, and other costs as shown in
Appendix G.1 and G,2,
relationships, The reduction in BEP associated with scale accelerated
as the feeding period was lengthened, As might have been expected from
the earlier discussion, BEP also was affected significantly by utiliza-
tion rate,

Price margins required to break even (PMR) at a $ .20 feeder heifer
cost per pound may be computed for the models represented in Table
XXVIII by deducting $20.00 from each figure appearing in this table.
These logiecally fall with scale and rise with length of feeding period.

For 500 pound heifers breakeven prices are achieved with negative price
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margins in all 60 day madels and in all 90 day models except the one for
300 head, This means that in these models feedlot operators could break
even at slaughter prices somewhat lower than priges paid for feeders.

For instance, a 15,000 head feedlot with a 500 pound heifer feeding pro-
gram could break even by selling $20 feeder cattle after 60 days of
feeding at $19,17, If the cattle feeder held them for 150 days, he would
need $21,22 to break even,

- Cost per pound of gain (CPPG), like BEP, falls wiﬁh increases in
scale and rises with length of feeding period (Table XXIX), On the
average, CPPG dropped $ .19 per hundredweight of heifer gain with each
increase of i,OOO head in feedlot size and rose $2,38 with each 30 day
increase in feeding period length. Cost reductions for heifers with
1,000 head increases in scale varied from an average of $ .17 per
hundredweight gain for the 60 day feeding period to $ ,21 for the 150
day period, In feeding 700 pound steers, reductions in CPPG per 1,000
head increase in scale varied from $ ,16 to 8 .19 and averaged about
$ ,17. The average increase for steers in CPPG per 30 day increase in
length of feeding period was $2,39,

Effects of Changes in Prices of Feeders and
of Slaughter Cattle
While cost relationships at fixed prices are of interest, price
changes and their effects in a dynamic economy are of constant and con-
tinuing concern. Changes in prices of feeder cattle and of finished
slayghter animals are of pgrti¢u1ar interest to feedlot operators,

Feeder cattle, as indicated earliér, are the principal cost items in
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feedlot operation and slaughter cattle prices govern gross revenues,
Effects of changes in cattle prices on costs, revenues and profits as
indicéted by the synthesized data, therefore, are dealt with in this
section, All computations involved fenceline bunk models operating con-

tinuous feeding programs,

TABLE XXIX

COST PER POUND OF GAIN BY SIZE OF FEEDLOT, CLASS OF FEEDER ANIMAL,
AND LENGTH OF FEEDING PERIOD

500 Pound Heifers i _  700 Pound Steers
Feedlot 60 90 120 150 60 90 120 150
Sizeyn “Days Days Days Days Days Days Days Davys

- Dollars Per Hundredweight of Gain -

300 18,42 20,24 23,24 26,05 20,87 22,82 25.79 28.44

600 17.55 19,02 21.97 24,91 20,09 21.94 24,83 27.42
1,000 16.76 18,46 21,37 23,92 19,66 21,17 24,00 26.54
2,000 16.63 18,28 21,18 23,56 19.26 21,01 23,84 26.38
>5,000 16,14 17,98 20,66 23,14 18.72 20.57 23.38 25.88
10,000 15,97 15,34 20,46 22,93 18.60 20,44 23,21 25,70
15,000 15,96 17.61 20,40 22,88 18,55 20,40 23.14 25,60

#Includes interest cost on purchase of feeder animals but excludes
original feeder cattle cost, Milo cost included at $1.80 per hundred-
weight, continuous fenceline bunk system,

Effects on Costs of Changes in
Feeder Cattle Prices
In general, effects of changes in feeder cattle prices upon costs

and profits per unit of production or sale weight were less than
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proportiopal. The feason is, of course, that any given change in
feeder cattle cost associated with a price change is spread over sale
weilghts that exceed initial weights,

Nature of these and other effects may be expressed through simple

equations of the following forms:

(4) I¢, = a8, t bip*, and (5) AECi =+ bip*
where
'I‘Ci = total annual cost for situation i where "situation”
refers to specifications of a particular model
a; = total annual cost at a "specified" feeder price
for situation i
: p* = change in cents per pound above (+) or below (-) the
specified price
bi = change in total annual_cost associated with a one-cent
per pound change in feeder price for situation i
Amci = total annual change in total cost for situation 1,

Values for "bi" are not affected by changes in the "specified" price
but they drop with increases in length of feeding period, rise'liﬁearly
with scale and are affected by changes in utilization rate (Appendix H,1
énd H.2), Assuming fixed sales prices and revenues for each situationm,
these coefficients also represent changes in total annual profits
associated with a one-cent change in feeder cattle price,

Dividing equation 4 by Xi’ sales weight, yields costs and cost changes
per unit of sales weight., But TCi/Xi = BEP, and, therefore, the modified

equation can be written:
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average change in total cost per pound of sale
wgigh; associated with a onercent change in
feeder price for situation i,

Similar eqdations were developed for PMR ANDvCPPG. Resulting co-
efficients, shown in Table XXX, represent average changes in cents per
pound associated with a one-~cent change in feeder price per pound. These
coefficients do not change with feedlot size, utilization rate, or the
"specified" price under consideration but, as indicated, they do vary with
length‘of feeding period. The corresponding ”ai" values, which are annual
costs associated with the specified price, also vary with length of feed-
ing period, but in addition, change with scale and utilization rate,

A specific equation for BEP in the 600 head model with a 90 day con-
tinuous steer feeding pregram is as fellows:

(7) BEP = 21,94 + .7659 p,"

where pi*= change in>feeder price in cents per pound above or below

20 cents,

This equation could be used tpo describe a line on a conventional
breakeven chart where feeder prices are represented on the horizontal
scale and breakeven sales prices are shown on the other, In this event,
the coefficient . 7659 would be the slope of the breakeven line and would
state that with each change of one cent in feeder price, BEP changes in

the same direction by .7659 cents--less than proportional. Other
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coefficients provide the basis for other breakeven lines and those for

PMR and CPPG suggest various other educational charts and devices,

TABLE XXX

CHANGE IN BREAKEVEN PRICE, PRICE MARGIN REQUIRED, AND COST PER POUND
OF GAIN ASSOCIATED WITH A ONE~-CENT CHANGE IN FEEDER CATTLE PRICE
FOR STEERS AND HEIFERS, AND FOUR FEEDING PERIODS
IN FENCELINE BUNK SYSTEMS

Length Change in Cents Associated with a One-Cent Change
af in Feeder Cattle Price (b%)
Feeding Heifers Steers

a b : i a D c

Period BEP PMR CPPG BEP PMR CPPG
- Cents Per (Appropriate) Pound -

60 Days 7717 -,2283 .0314 ,8199 -.1801 .0401

90 Days . 7120 -,2883 . 0344 .7659 -.2341 L0434

120 Days 6778 -.3225 .0389 7315 -.2685 .0480

150 Days .6487 -.3508 L0424 . 7016 -.2986 .0515

#The breakeven price is the slaughter price needed to defray the
total cost of feeding,

bThe price margin required is the breakeven price minus the feeder
price,

CCost per pound of gain refers to the total cost of feeding minus
initial feeder cattle cost but including interest on feeder cattle cost
divided by the number of pounds of gain,

With increases in length of feeding period, a given change in
feeder price is distributed over increasingly large quantities of selling
weight, This is the reason why coefficients representing changes in BEP
with unit increases in feeder price drop as length of feeding period in-
creagses, Since PMR, = BEP, - Pis the relationship also explains why PMR

i i
falls (increases negatively) with increases in length of feeding period,
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Feeder price and changes in thisrprice affect CPPG only through
interest on feeder cost,. EfﬁectsJ therefore, are small, Increases in
the CPPG coefficient with length of feeding period are the result, pri-
marily of increases in the relative importance of this interest cost
with increases in length of feeding period,

Effects of Changes in Slaughter Cattle
Sales Prices

Sales price-revenue coefficients ¢an be computed in a manner

parallel to that explained for feeder price-cost coefficients:

%
a, + b.P,
J- 1

%
(8) TR, and (9) AIR, = b,P
‘ J J J
where
.th .
TR, = total annual revenue for the j situation
aj = total annual revenue associated with a specified

sales price for situation j

P* = change in sales price above (+) or below, (-), the
specified price, and
bj = change in total annual revenue associated with a
unit change in sales price for situatiom j
AIRj = total change in annual revenue associated with the

change in sales price for the jth situation,

Resulting coefficients are found in Appendix Tables H.l and H.2,
Total revenue and the revenue coefficients, of course, rise in a linear
fashion with scale, Dividing equation 8 by sales weight would yield
"a" values equivalent to the "specified sales price and '"b" values of
unity--the per pound effect of a one-cent change in sales price, Divid-

ing, instead, by scale size places the coefficients on a basis of dollars
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per head of feedlot size as follows:

] %
(10) TRj = aj + bjP
where
1 ] L] ]
'I‘Rj = TRj/sj; aj = aj/sj and bj = bj/sj
and sj = feedlot size in number of head for situation j.

1
The value aj is revenue per head of feedlot size at the specified

1

J

]
increase or decrease in sales price, Values of bj shown in Table XXXI

price and b, is the increase or decrease in revenue per head with a unit

do not change with scale, Assuming no changes in feeder price, they also
represent changes in profits per head,

For purposes of comparison, coefficients representing changes in
total cost per head of feedlot size also are shown in Table XXXI., These

were computed by dividing equation 4 by feedlot size to obtain:

] 1 1 *
™ ai * biP where:
] L] 1
Cc,; = TCi/si; a; = ai/si; bi = bi/si, and

@) I

s, = s, as defined above,

k)

Both revenue and cost coefficients, and, therefore, profit coeffi-
cients, drop with increases in length of feeding period because with

these increases feedlot size remains constant but progressive reductions
take place in numbers of animals fed (Table XXXI), Clearly, effects on
profits, or above normal returns to labor and management, are more severely
affected by a given change in sales price than by an equivalent change in

feeder cattle price,

Illustration of Price Effects
Figure 20 illustrates the effect of scale upon total revenue, total
cost, and profit when 500 pound heifers are valued at 20 cents per pound,

a zero price margin exists and the feedlots are following a continuous
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TABLE XXXI

VALUES FOR REVENUE: COEFFICIENTS AND COST COEFFICIENTS® ASSOCIATED WITH
ONE-CENT CHANGES IN SALES OR FEEDER PRICE: AND VARIOUS LENGTHS
OF FEEDING PERIODS FOR 500 POUND HEIFERS AND 700 POUND

STEERS

Length
of. 700 Pound Steers

Feeding bj Change in b Change in
Period Revenue _Cost® . Cost®

Days - Dollars Per Headd of Feedlot Size -

60 39,2634 30,30 51,7344 42,42

90 28,5120 20,30 37.1052 28,42

120 22,5720 15.30 29,2842 21,42
130 18,9605 12,30 24 0 17,22

*These coefficients are also profit coefficients since a given
change in either feeder cattle or slaughter price, ceteris paribus,
has an equal effect on profits, The b:'s, however, have a negative
sign as profit coefficients whenever cost coefficlents are positive and
vice versa,

bThese coefficients are based on the assumption of fenceline bunk
systems fully utilizing capacity in a continuous program,
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Figure 20, Annual Total Costs and Total Revenue for Various Lengths of Feeding
" and Feedlot Scale When Feeder Cattle and Slaughter Cattle are Valued
at 20 Cents per pound-~500 Pound Heifers Fed Continuously at Full
: Utilization,
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full utilization feeding plan., Under these assumptions, the 60 day
feeding plan is the only one in which all feedlot scales considered
show a profit, Similar diagrams utilizing the cost and revenue
coefficients shown in Table XXXI could be developed for a variety of
situations,

In Figure 21, the revenue situation in Figure 20 for the 120 day
feeding period is employed and used to show effects of varying feeder-
cattle cost above and below 20 cents per pound, This chart illustrates
the critical nature of a small change in feeder cattle cost upon total
cost and profit, It appears that a one-cent reduction in feeder cost
below 20 cents would have the effect of changing the 120 day profit
situation from negative to slightly positive, Losses were increased
further when the feeder cost was increased above 20 cents and the sale
price remained at 20 cents, The cost-profit situation for the 120
day feeding plan in Figure 20 is adjusted in Figure 22 for varying
slaughter prices, Increases in slaughter price above 20 cents had the
effect of changing the loss situation to a profit situation when feeder-
cattle prices remained at 20 cents, A comparison between Figures 21
and 22 illustrates the principle that variations in slaughter price
have a greater effect upon profit or loss than similar variatioms in
feeder price, The principal reason for this phenomenon is that more
weight is affected with a change in sales price than with a similar
change in feeder cost,

Figure 23 illustrates the effect on profit of changes in sales
price by one-cent intervals, At X, the same situation exists as is

shown in Figure 20 for the 5,000 head feedlot, The 20-cent feeder
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price, minus the price at which the profit line is zero, equals the
price margin required to cover all costs, This diégram (Figure 23)
shows that, assuming a 20-cent feeder cost, the rate of increase in
either profits or losses with changes in sales price is smaller for
feeding systems involving long-term feeding practices, That is, while
profits of feedlots with short-term feeding programs rise more sharply
with increases in sales price, they also fall more sharply with reduc-
tions in sales price., The reason is that the shorter feeding periods
involve a larger total number of animals, a higher average rate of
gain; and a larger total sales volume,

Figure 24 illustrates effects on profit for alternative lengths
of feeding period of changes in feeder price, assuming a 20-cent
slaughter price for a 5,000 head feedlot with a continuous feeding
program at full utilization., With the exception of the horizontal
scale which represents feeder cost and falls rather than rises from
left to right, this diagram is similar to Figure 23, Similarly, also,
profits associated with short feeding periods rise and fall more
sharply with changes in feedef cost, According to these data, a
higher feeder cattle cost, assuming a fixed sales price, can be off-
22t to some extent by adoption of a shorter feeding period,

In Figure 25 and 26, total revenue and total costs are shown in a
specific example as functions of the length of feeding period. It is
clear that in continuous feeding situations, both types of functions
are negatively sloped, i.e,, fall with increases in length of feeding
period, Possible effects of upgrading or a shift in sales value of

the cattle at the end of a feeding period are represented by the
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indicéted shifts from Qne t¢§a1 revenue function te another. For
ihsﬁancg,'a shift in sales price at 90 days from 20 cents to 22 cents
results in perits which drop as the 120 day point is approached, While
"feeding perlqd” refers to one of several alternatlve feeding plans, it
would be possible at any time for a feedlot owner to Shlft from one
-1ength of feeding plan to another,

Total anpnual costs drop as ‘the feeding period lengthens because
with capacity fixed, smaller numbers of fegder animals are purchased
in the idnger?term feeding plans, Feeda# animal‘costris the largest
variéble ékpense item;(sée Tahle XXVII).: Iﬁcreases in per head feed
cost éssociated with longer feeding ﬁeriods do not offset the annual
reductionfih'feedgr cat;1¢3co§ts, Anhual tbtal_revenueg‘of éourse,
falls as the feedingvp@ripd,increases because a smaller number of

animals are sbld,
Per Head Profit or Loss

ﬁiven basicg cost—priae assumptions, pxofits.and/or losses per
head gf cattle sqld vary with"5ca1g, utilization, time on feed, and
class ‘of feeder animal, Generally speaking, proﬁité per head were
larger or losses wefe smaller as ﬁgedlot size ingreaﬁed, for the short
60 day feeding periéd, at highest levels of utilization, and for
heifers‘relativg to steefs,‘ fhese generalizations, of course, are
éffected by upgrading, changes in sale price during the feeding period,

or any other departure from pestulated, ceteris paribus, conditions,
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Profit situations for 500 pound feeder heifers and 700 pound
steers when feeder and sales prices approximate average 1960 and early
1963 conditions for Oklahoma are shown in Appendix I, and Table XXXII,
Other costs of feed, nonfeed variable inputs, and fixed inputs remain
at levels as determined earlier, Several diagrams drawn from data in
these tables are useful in explaining differences or variations in per

head profit or loss associated with variation in feeding systems and

practices,

TABLE XXXII

PROFIT PER HEAD FOR 500 POUND MEDIUM-GOOD FEEDER HEIFERS AND 700 POUND
GOOD FEEDER STEERS WITH PRICES APPROXIMATING 1960 OKLAHOMA
CONDITIONS AND VARIATION IN LENGTH OF FEEDING PERIOD
AND 'SLAUGHTER GRADE®

B e —== ——
Length
of 500 Pound Heifers 700 Pound Steers
Feeding "Good "Choice" "Good" "Choice"
Period Slaughter Slaughter Slaughter Slaughter
- Dollars Per Head -

60 Days 21 -- 3 ¥

90 Days 20 - 0 -

120 Days 13 24 -8 6

150 Days 5 16 -18 -4

aAssuming a 300 head fenceline bunk feedlpot and continuous operation
at full capacity,

The first of these illustrations, another specific situation, shows
per head total cost and total revenue for heifers as a function of the

feed input (Figure 27), In this case, the per head revenue curve is of
the same shape as the production function with its position being

determined by product price, Upgrading, it is assumed, takes place at
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120 days, thereby raising the revenue function, Total cost per head
sold rises linearly with the increasing use of feed, Profit or loss
is the vertical difference between total revenue and total cost,
Effects of increasing the level of utilization and the difference be-
tween the two definitions of capacity also are emphasized,

More commonly, cost and revenue are shown as functions of output
{(Figure 28), Here, the per head revenue function increases in a
linear fashion while cost rises at an increasing rate. The feeding
situation shown in this illustration is similar to the one in Figure
27 except that the feedlot scale at full utilization differs,

Several important findings are illustrated in these two diagrams,
First, the lowest cost per head sold always was associated with feed-
ing continuously at full utilization, More significant, however, are
differences between the per head cost functions for single batch and
those for continuous operations at one-third capacity utilization,
Specifically, the cost functions associated with these two systems

exhibited a crossover effect, For longer feeding periods of 120 and

[

50 days, the single batch operations, if operated at full capacity,
showed lower total costs per head than did operations involving one-
third use levels on a continuous basis; the reverse was true for 60
snd 90 day feeding periods, Differences in numbers fed annually and
in feed prices largely were respcasible for these effects. The number
cf head fed annually in this illustration was 300 for the single batch
operation, Continuous operations utilizing one-third of the 300
available capacity fed 600, 400, 300, and 240 for feeding periods of

60, 90, 120, and 150 days., Feed grain prices were slightly lower for
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singlg batch operations than for continuous oparations, The principal
gffect of increases in scale upon per-head cost functions, as shown in
Figure 28, was to shift cost function slightly downward and to the
right, Profits were apparent throughout most of the ranges of scale
and utilization considered,

The per-head cost and revénue situation for 700 pound steers fed
in a 300 head lot at varjing use levels and defipitions of capacity is
shown in Figure 29. 1In this case, fiﬁdings were similar to those for
heifers except that profit'levelé were considerably lower, and negative
under certain indicated conditions, | .

A profit function also can be developed from data in Appendix I.
This is illustrated in Figure 30 for the~éingie batch and continupus
operations at full capacity shown in Figures 27 and 28, Funqtions C
and D in Figure 30 show changes in net reﬁenue per head as the feeding
period increases. Slaughter grade, it is assumed, does not change;
Clearly, per head profits in thése situations are greatest in the 60
day feeding period program,

Functions A and B illustrate effects ﬁpon per~heéd profit‘functions

when upgrading takes place at the 120th day of feeding, Under these
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costfpriqe asgumptions, as indicated, the effeet of upgrading, ceteris
paribus, is to increase profit per head sold,l

Both éontinuous and single batch operators attempt to maximize
annual profits., In doing this, the single batch operator rationally
maxiﬁizes profit pef head, Under upgrading conditions assumed for
Figure 30, the single batcﬁ'operator will adopt the 120 day feeding
program, If upgrading is not assumed, this operator will maximize
profits With a 60 day plan. In cpntrast, the feedlot operator follow-
ing a continuous plan maximizes annual profits by maximizing profit
per pound of gain,forneach@lpt”fedxdufingf$hg'year. " Profits per
pound of gain are maximized where linear functions drawn from the
- origin are tangent to fhe profit functions, These functipns would
show that profit per pound is greater in the 60 day feeding program
than in any longer term feeding period, Under candiﬁions assumed,
therefore, the rational manager of a continuous operation would select
the 60 day program, 'Ihese typical 1960 data suggest that a mucﬁ larger

price differential between "Good" and "Choice" would be required

lPrices at the Oklahoma City- terminal market are not reported
within grades so that only the contrast between "Gopd" and "Choice" is
presented in Figure 30, Previous research has indicated that prices
within the "Good" slaughter grade continue to ingrease as quality and
weight of the apimal increases within the grade, ' For "Choice," how-
ever higher quality, heavier carcasses were often discounted in price,
Price differentials within grades of this type would jincrease the
profit function between 60 and 120 days but would have an opposite
¢ffect beyond 120 days, These results, among cthers were apparent
in a study of beef pricing in the Los Angeles area by Willard F,
Williams and Edward Uvacelk, Prlclng and Competltlon On Beef In
Los Angeles, USDA-AMS Marketing Research Report 413 (Washlngton
1960) .
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before managers of continuous operation rationally could attempt to
achieve upgrading to "Choice" through adoption of a longer feeding

program,
Effect of Changing Grain Sorghum Price

Feed prices were held constant throughout the preceding analysis
while selected othér factors were varied systematically, At this
point, the influence of changing feed prices, specifically grain sor-
ghum prices, is examined and all other factors are impounded., Effects
of changes in prices of cottamseed hulls and supplement were not
examined because these feeds :comprise a relatively small portion of
the ration,

Effects of a ten-cent increase in grain sorghum price upon break-
even price and cost per pound of gain for 500 pound heifers and 700
pound steers and various feeding periods are shown in Appendix J and
summarized in Table XXXIII, As indicated, the coefficients rise as
feed consumption per head increases with length of feeding period,
Differences in rates of feed consumption explain differences in the
coefficients for steers and heifers, Effects on cost per pound of
gain exceed those on breakeven prices because the latter are associated
with more animal weight, If it is assumed that grain sorghum prices

%are identical for all buyers, these coefficients do not vary with utili-
zation or scale,

Changes in grain sorghum price logically affect total per head
cost and net revenue or profit, These effects also are shown in

Table XXXIII, Profit reductions with increases in grain sorghum prices
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TABLE XXXIII

EFFECT OF A TEN-CENT CHANGE IN GRAIN SORGHUM PRICE PER HUNDREDWEIGHT
"UPON BREAKEVEN PRICE, COST PER POUND OF GAIN, AND PER HEAD PROFIT,
FOR SEVERAL DIFFERENT LENGTHS QF FEEDING PERIQD AND TWO
CLASSES OF LIVESTOCK

Length

, of | : SOO‘Bound'Heifers . — 700 PpundrSteers
Feeding S "‘*rPer‘Heag‘ S Per Heag
Period ~~~BEP. ~ CPPG ~ Profit = BEP _CPPG Profit

© T -Dollars per ‘Dollars = - ' Deollars Per Dollars

. Hundredweight- * Per Head ~ Hundredweight Per Head
60 Days ,08 ,55 .51 .09 77 ,77
90 Days 13 .67 9415 .91 1.37
120 Days -~ .19 .82 1,42 .21 1,08 2,03
150 Days .25 .9 1.96 .27 1.21 " 2,75

. aAssuming 20 cent feeder cattle and all other costs computed as
shown in Appendix G, ' . -

b’rhis could also be labeled per head cost,

apparently are affechd significantly by length of feeding period and
class of feeder animal, However, these cost-profit coefficients
asspdiéted with éhanging feedﬂgfainvprice afe congsiderably smaller than
similar coeffigients relating to changes in feeder céttle prices shown

in Table XXX because feed cost is less important than feeder cost,
Historical Friece Margins and Profits

Traditionally, cattle feeders have anticipated profits from feed-
ing margins based on producing gains and upon price margins, defined
as differences between prices paid for feeder cattl¢ and prices re-

ceived for fed cattle, It normally is considered profitable to feed
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cattle when prices received for fed animals are expected to exceed
comparable feeder-cattle prices, In Oklahoma, this condition was
prevalent for light feeder heifers during most of the period, 1958-1962,
Average price margins for comparable grades of feeder and slaughter
steers during this period, however, generally were negative, Even
lower price margins were apparent for higher grades of cattle than

for the lower grades,

Price margins for steers and heifers under assumptions regarding
feeder class, length of feeding, and slaughter class are shown in
Figure 31 and Figure 32, Prices used in this analysis were obtained
from USDA-AMS market quotations of the Oklahoma City terminal livestock
market, Average monthly slaughter prices were matched with feeder
cattle prices representative of the average monthly price when the
feeders were placed on feed, Prices of "Medium-Good" feeder heifers
and "Good" feeder steers were compared with prices of '"Good" and
"Choice" slaughter animals, The "Choice'" slaughter grade, it was
assumed, was reached only in a 150 day feeding plan,

On the basis of the price margins shown in these charts, it |
appeared that in Oklahoma the feeding of heifers was relatively more
profitable than steer feeding during the five year period considered.z
Negative price margins for heifers were apparent only during the
latter part of 1960 and early 1961, whereas negative margins for steers

appeared frequently,

2This also is demonstrated by comparing Figures 28 and 29,
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The average price margin for heifers varied between $1,70 and
$1.80 when it was assumed the cattle were sold as U, S, Good, The
margin nearly doubled when upgrading was introduced, Average price
margins for steers were slightly negative when the sales price was
based on the "Good'" grade, The assumption of upgrading had the
effects of increasing the average price margin for steers from
negative to positive, One factor which probably made the profit
margins of heifers appear more favorable relative to steers was that
feeder heifers were reported as '"Medium to Good" and were sold as "Good"
in 60, 90, and 120 day feeding periods, Some upgrading probably was
present for this combination of feeder and slaughter grades,

Price margins, however, are only general indications of profita-
bility in cattle feeding, Other factors such as feed costs, nonfeed
variable costs and fixed costs also must be accounted for, The combi-
nation of price margins and these other costs are shown in Appendix K
for steers and heifers under simplifying assumptions, In this case,
the price of grain sorghum and feeder and slaughter cattle was allowed
to vary according to monthly price reports and all other costs were
constant at levels computed earlier, Data are presented on a monthly
basis from January, 1960 through June, 1963, The sale price per pound
of gain minus the total cost per pound of gain represents the synthe-
sized profit peér pound of gain for the period under consideration,

It was apparent that changes in feeder cattle or slaughter prices
had much more effect than changes in grain sorghum price upon varia-
tions through time in profits from cattle feeding, This is clearly

demonstrated in Figure 33 where cost-revenue relationships are shown
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for 500 pound heifers fed continuously for 90 days in a 2,000 head lot
at full capacity utilization, Variation in "other cost,'" reflecting
effects of variation in grain sorghum price, was small in comparison
to variation in feeder cattle cost and slaughter price. Except for
the period February-May, 1963, positive profits are indicated for the
period under consideration, Negative profits for Spring. 1963, of as
much as two cents are suggested, High profits of as much as five
cents per pound of gain were estimated for April, 1960 and in January,
1961 for 500 pound heifers,

Differences in per head consumption of feed grain were responsible
for Ewo other relationships observed in Appendix K, Variations in
grain price were more important in longer feeding periods and for steers
relative to heifers because these situations involved a greater feed

grain consumption,
Major Findings With Respect to Cost~Price Relationships

Prinicpal findings presented in this chapter were largely in accord
with specified hypotheses. Increases in scale and utilization, it was
found, were associated with increases in profit via reduced costs,
However, the feeding sysfems presenting greatest opportunities for re--

~duction of per unit costs were not necessarily those with the greatest
profit potentials when costs of feed and cattle were taken into consider-
ation. The process of upgrading did not necessarily increase profit as
hypothésized, since feedlot operators following continuous feeding
maximize profits per pound of gain rather than per head. Heifers were

relatively more profitable than steers under 1960 cost-price relationships,
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Other findings with respect to influences of changes in prices of
feeder cattle, slaughter cattle, and feed grain upon profit were im-
portant, Effects of changes in feeder cattle prices on breakeven prices
and costs per pound of gain, ceteris paribus, were less than proportiomal.
It was noted that feed grain price changes had smaller effects»upon
profits than did changes in either feeder or sales prices, Changes in
sales price, ceteris paribus, were more influential upon profit than
either feed grain or feeder cattle price changes.

More detailed summarizatidns and implications of cost-price rela-
tionéhips,are presented in the following chapter in combination with

findings and implications of scale and utilization effects,



CHAPTER VII

SUMMARY AND CONCLUSIONS

The growth of commercial dry-lot feeding of cattle is one of the
more dramatic of the many changes taking place in Oklahoma's beef indus-
try° Changes such as the construction of a new feedlot or the enlarge-
ment and renovation of an old one require entrepreneurial decisions,

In planning a new feedlot the question of location arises immediately,
This is followed by decisions regarding (1) a basic system of feeding,
(2) equipment, facilities, and layout consistent with the system
selected; (3) the size or scale of feedlot to Bﬁiid, (4) rations and
technical aspects of the feeding program, (5) length of the feeding
period, (6) type, class, and sex of feeder animals to buy and time of
purchase; (7) quantities of feed required and procurement programs for
feed and other resources, (8) types and quantities of labor required,
and (9) place and timing of sales, and type of mérketing program, In
addition, information often is needed with respect to effects of varia-
tions in prices of feeder cattle, feed grain, or other wariable res~-
sources; changes or variations in use of fixed facilities; changes in
length of the feeding period; alterations in slaughter cattle prices;
- price differentials, or price ﬁargins; and variations in other factors

affecting c¢osts, prices, or both,

158
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After construction, decisions regarding many aspects of feedlot
operation must be reviewed and revised, Others must be made periodic-
ally., Basically, decisions regarding three major aspects of feedlct
operation are required, These are (1) procurement of feeder cattle,
feed,and other variable resources, (2) feedlot operation, and (3)
marketing, Intelligent and informed decision-making in each aspect
of feedlot operation is required if the operafor is to realize, fully,
his:goals and objectives,

The generally accepted objective of feedlot operators, as of
other entrepreneurs, is to maximize profits or minimize losses. 1In
highly competitive industries such as cattle feeding where individual
operators cannot significantly influence market prices either of re-
sources, including raw materials, or of the product sold, this, i,e,
profit maximization, requires cost minimization, To the individual
firm in a highly competitive environment, profit maximization, while
perhaps not equivalent to cost minimization, is related closely to it -
and to operational efficiency.

In view of these considerations, this study was designed primarily
to provide bases and criteria for decisions of feedlot operators re-
garding costs and operational efficiency. While illustrative cost-
revenue relationships were developed, major emphasis was placed upon
measurement of cost savings associated with scale and utilization,
Specific stages of the study envolved determining current and historical
cattle feeding conditions, systems, and practices in Oklahoma; using
resulting findings and other data in constructing specific and highly

detailed economic-engineering models; examining these models for
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effects of changes in scale, utilization rate and other cost-affecting
factors; and developing and presenting illustrative cost-revenue functions
and relationships,

Cost functions and relationships developed in the study are not
averages for the state of Oklahoma, for any other area, or for any
specified group of cattle feeders, Cost averages presented are not in-
tended to represent any "typical" situations, Instead, the models were
designed or synthesized according to sound economic and engineering
principles to represent the least-cost or most efficient operations
that, under conditions imposed, might reasonably have been developed in
Oklahoma (during the 1960-1963 period). Accordingly, findings provide
feedlot operators with opportunity to compare their costs not with in-
dustry averages, but with costs they might reasonably expect to approach
through superior organization and management, In developing various
cost relationships and in examining effects of various factors on costs,
avenues toward cost reductions are suggested, In short, findings might
be considered goals toward which typical entrepreneurs might strive and

clues regarding pathways toward these goals,

Analytical Procedures

Information pertaining to the current and historical status of
the Oklahoma cattle feeding industry was developed largely from data
obtained from a survey of the industry in 1961, Additional informa-
tion was derived from previous publications and from quarterly esti-
mates of numbers of animals on feed published by United States Depart-

ment of Agriculture,
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»The budgeting technique waséused in this study to determine cost
relationships with increasing féedlot size and levels of utilization,
Input-output coefficients requiéed for this process were developed from
earlier gtudies, from engineeriég specifications, and from observations
of Oklahoma feedlot conditions.;

Specific factors allowed to vary in the budgets to show scale and
utilization effects were feeding techniques, length of feeding period,
class of feeder animals, feedlot size, utilization rate, and the defini-
tion of capacity, Combination of these factors resulted in the syn-
thesization of 672 specific cattle feeding models, Two feeding tech-
niques, self-feeders and fenceline bunks, were contrasted, Three classes
of feeder animals, 500 and 650 pound heifers and 700 pound steers were
considered, Seven feedlot sizes ranging from 300 head to 15,000 head
were analyzed, Variations in each size model representing use of fixed
facilities at one~third, two-thirds and full capacity were developed,
Thus, both short-~run and long-run models were constructed, Feeding
periods of 60, 90, 120, and 150:days were budgeted and two definitions
of capacity involving continuous and single batch feeding operations
were considered, In examining effects of each of.these factors, effects
of others, in each case were impounded,

~ An entire chapter was devoted to cost effects of scale and utiliza-
tion rate, Findings provide bases for decisions regarding feedlot size
and costs that could be incurred to achieve cost savings associated
with maintenance of near-full capacity. Only fixed costs and nonfeed
variable costs were considered in scale analysis, Prices of feed and

feeder cattle, it was assumed, were not affected by scale or utilization

rate; - .-




162

In the following chapter effects on costs of additional factors
were examined in a comparative static framework, Costs of both feed
and feeder cattle were introduced, Breakeven prices were developed
and effects of various factors upon these prices, costs per pound of
gain, and price margins required to cover costs were examined. Illus-
trative revenue functions were selected and compared with cost func=~. .
tions to provide indications of effects upon profits., Finally profit
relationships pertaining to 1960 Oklahoma conditions were developed

for specific feeding situations,
Major Findings

Findings of the study were conditioned and largely determined by
specifications and assumptiong inherent in the models, Since the
methodology precluded statlstical tests of significance, reliability of
the findings depend primarily upon adequacy of the models and the care
exercised in their construction, As a constant check upon adequacy of
the models and accuracy in computations, however, all data and findings
were tested against the criteria of "reasonableness' and internal con-
sistency,"

Among the principle findings are those following:

1, Substantial economies of scale are available in feedlot

feeding to the capacity level of about 2,000 head; beyond
this point only minor further reductions in cost are achieved
through increases in scale,

(a) Cost reductions associated with increasing scale from

300 to 15,000 ranged from 2.32 cents to 3,29 cents per
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ppund of gain depending upon feeding program with respect
to length of feeding period and class of feeder animal fed,

(b) TFixed costs are more significantly affected by scale than
nohfeed variable costs, Fixed costs fell about two cents
per pound of gain as scale was increased from 300 head to
15,000 head in continuous feeding operations., Approxi-
mately three-fourths of the pétential reduction in fixed
cost associated with scale was achieved with a 2,000 head
feedlot,

(c) Average nonfeed variable costs dropped about three-fourths
of a cent per pound of gain over the range of scale con~-
sidered in continuous feeding operations, Slightly more
than half the potential reductions in nonfeed variable
costs were achleved with a 2,000 head feedlot,

(d) Cost savings associated with increases in scale were
greater for single batch operétions than for continuous
operations although scale functions for continuous opera-
tidns were at lower cost levels than scale functions
associated with single batch operations,

(e) Other factors such as length of feeding period and class
of feeder animal affected the relative positlon of the
scale function, Generally speaking, scale functions were

fggﬁlgyg;ﬁggitnlevels for. steers than fg;fﬁéifégs;“fﬁig.v'

AR L

was true also for longer feeding periods in comparison

with shorter ones, Usually, fenceline bunk systems were
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associated with slightly lower scale functions than

self-feeder systems,

Substantial savings in costs are available through increas-

ing the utilization rate within a given feedlot size from

one~third to two=-thirds; beyond this point further reduc-

tions in costs were relatively smaller,

(a)

(b)

(e)

Fixed costs are more significantly affected by utili-
zation than nonfeed variable costs, Approximately
three-fourths of the savings in fixed costs associated
with incfeasing the use level was reached at two-thirds
of capacity utilization,

Short-run average nonfeed variable costs were negatively
sloped and discéentinuous, Discontinuities in these
functions were associated with labor input,

Savings attributable to the utilization effect were
greater in smaller lots than in larger lots, and in

1bnger feeding periods relative to shorter periods,

The minimum feedlot size required to justify ownership de-

creases substantially as the custom feeding rate increases,

This breakeven size decreases with increases in the custom

rate and as the length of feeding increases and is smaller

for continuous than for single batch operations,

In general, cost-price relationships, and effects of changing

prices of feeder cattle, feed grain, and slaughter cattle were

in accordance with theoretical expectations,

(a)

A change in the price of feeder cattle, ceteris paribus,
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(c)

(d)

(e)

was associated with a less than proportionate change

in the same direction in breakeven price and cost per

pound of gain,

A positive 10 cent change in feed grain price per
hundredweight was associated with changes in breakeven
price of one~tenth to ome-fourth of a cent per pound of
gain depending upon length of feeding pefiod and class
of feeder animal., Cost per pound of gain rose approxi-
mately three-fourths of one cent per pound of gain with
each ten cent increase in grain sorghum price,

Effects on revenue and profits of changes in slaughter
cattle prices exceeded effects on costs and profits of
equivalent changes in feeder cattle prices,

Length of feeding period and class of feeder animal in-
fluenced the magnitude of cost-price relationships,
Coefficients of change were smaller for shorter feeding
periods and for heifers relative to steers, Correspon-
dingly, breakeven prices and costs per pound of gain
were larger for longer feeding periods and for steers,
Profits were higher for programs: involving heifers:and
shorter feeding periods,

Breakeven prices and costs per pound of gain were lower
in large scale models than in small-volume models,
Similar effects were noted when the use level was.

increased,
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5. Cattle feeders attempt to maximize profits annually. 'Con-
tinuous and single:'batch operators maximize different criteria
to attain this goal,

(a) The single batch operator rationally maximizes profit
per head, In the synthetic models, per head profits
were maximized in the absence of upgrading, the process
of raising the slaughter grade above the equivalent
feeder grade, in a 60 day feeding program., With up-
grading at 120 days, profits were highest for the 120
day feeding program,

(b) The goal in a continuous operation is to: maximize
profits per pound of gain, Profits per pound of gain
were greatest in models involving 60 day feeding periods

even though upgrading was assumed possible at 120 days.
Selected Implications

Among the multitude of implications suggested by this study,
several deserve emphasis, Among these are inferences regarding effects
of scale economies upon market structure and nature of industry competi-
tion, While findings revealed substantial and significant economies of
scale between 300 and 2,000 head, cost reductions beyond this scale were
small and, in general, insignificant, Thus, feedlots of 2,000-3,000 . :
head operating at or near capacity on a continuous basis may enjoy
;fitically significant cost advantages over smaller-volume operations,

This suggests that small, casual, seasonal, and farmer-feeding programs

may decline in relative importance, The findings, however, do not
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support the contention that exceptionally large feedlots of 10-15 thousand
head or more are required for success and survival in the commercial
cattle feedlot industry,

It is possible that not all economies of large-scale organization
are reflected, or reflected accurately, in the findings, TFor instance,
ownership of livestock trucking facilities was not considered,~andiit
is likely that a volume in excess of that forthcoming from a 2,000 head
feedlot is'necessafy to justify ownership of a semi-truck-trailer de-
signed for cattle, In addition, smaller-volume lots usually are more
acutely affected by costs associated with under-utilization of fixed ! -
facilities, Single batch feeding programs or continuous feeding at
rates below full capacity utilization.are more common among small than
among larger-volume feedlots, In practice, therefore, cost disadvantages
of smaller feedlots to the scale of 5,000 head or more may be signifi-
cantly larger than those indicated by long-run planning functions. Also
pecuniary advantages in purchases of feeder cattle and other resources
and in sales of cattle may be available at times or under particular cir-
cums tances, to large-scale feedlots,

Implications with respect to Oklahoma's present and potential com-
petitive situation in the fed cattle economy also may be drawn from i
findings of this study, _With several outstanding exceptions, feedlots
in Oklahoma must be characterized as small, In 1961, two-thirds had
capacity for 500 head or fewer and another one-fourth had capaciEy for
no more than 2,000 head, 1Im a highly competitive industry, regional
price differences tend to reflect cost differences, The critical effect

of small one or two cent differences (per pound) in regional prices upon
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optimum interregional flows of fed beef was demonstrated in another
study. Accordingly, findings of this study suggest that for most
effective competition with other fed cattle supply areas, some in-
crease for Oklahoma in average size of feedlot may be necessary, 1In
addition, some increase and more consistent maintenance of utilization
rate and exploitation of other suggested avenues toward cost reductions
may be required, But, as indicated, these changes may take place as
natural processes of inter-feedlot competition within the state,

Findings with respect to profitability of relatively short-period
feeding programs relative to others suggest implications worthy of
additional study., Another study has indicated a predominant demand in
Oklahoma and Texas for fed beef carcasses within the weight range of
450 to 650 pounds qualifying for "Top Good" or '"Low Choice." This de~
mand probably has contributed to the profitability of short-period feed-
ing programs in Oklahoma. Potential growth in this demand, or shifts or
changes in it, therefore, are factors that could significantly affect
relative profitability of the varilous feeding programs considered,

The study also suggests the need for study of potentials and de-
mand for "warm up" feeding operations in Oklahoma, A warm up feeding
system would involve a short-feeding period and sale for further feed~-
ing elsewhere, This system currently is practiced to a limited extent
in Oklahoma and Texas, Use of low cost, high roughage rations in warm
up feeding systems might further increase relative profitability of
of short-period feeding. Many of the cattle placed on feed in Oklahoma,

according to survey findings, are thin, plain animals from East Texas

?

or Louisiana, After having been fed for 60 days or more, these animals
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might be considered fully acceptable feeder cattle by corn belt far-
mers or others, If not, a demand for them possibly could be developed,
Additional questions or problems for further study are suggested,
Methodology required in this analysis precluded the detailed study of
interactions among factors affecting costs or among effects., Joint or
interrelated effects of two or more of the factors may not be the same
as the summation of their separate effects, as assumed in this study,
Cost analyses of additional feeding systems, including silage feeding
operations, and additional comparative analyses of alternative feeding
systems and programs are needed, Finally, little attention was given
in this study to effects of seasonal variations in feeder cattle prices,
slaughter cattle prices, placements on feed, feed purchases, or sales

of finished cattle,
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SPECIFICATIONS AND ASSOCIATED INVESTMENT COSTS FOR 300 HEAD
FENCELINE BUNK AND SELF-FEEDER FEEDLOTS

Total

Component Part and Item
by Type of Feedlot? Number and Description Cost
‘ o ‘ ‘ B ‘ Dollars
Fenceline bunk pens
7" posts 14 corner and brace 47
5" posts 152 cable posts 372
12' gates | 3 stainless steel, 5' high 72
Cable and clamps 5,000 feet, 5/8" 175
Labor Labor valued at 20 percent of
above material cost 133
Alley gravel 112 tomns i 384
Back scratchers 3, automatic cattle oilers for
grub control 105
Total 1,288
Self~feeding pens
7" posts 14 corner and brace 47
5" posts 164 cable 402
12' gates 3 stainless steel, 5' high 72
Cable and clamps 6,340', 5/8" 222
Labor 20 percent of above material cost 147
Alley gravel 112 tons . 384
Back scratchers '3 automatic. tattle ‘oilers 105
Total ' 1,379
Self-feeders -
12'x16"' feeders 3 metal with capacity for 8 tonms
of feed _ 1,350
Concrete aprons 5.86 cu, yard per feeder 252
Labor 25 percent of concrete cost 50
Total 1,652
Land 3 acres 300
Pickup 1/2 ton, 3-speed 2,200
Fenceline bunks
Concrete slab 2 1/2'x1'x450' - bottom of bunk 586
2""x12" boards 1800 board feet - sides of bunk 216
2"x6" boards 450 board feet - sides of ‘bunk 54
Bolts, 1/2"x8" 135 - used to hold boards to posts 34
Concrete feeding apron 6'x4"%x450" 470
Labor 25 percent of concrete cost, 20
percent of materials cost 325
Total 1,685




APPENDIX TABLE A,1 (Continued)

s

e o
a—— -— —

Component Part and Item

e ———————

176

Total .

Total
by Type of Feedlot?® Number and Description Cost
. o Dollars
. Work and infirmary pens
7" posts 21 corner and brace 70
5" posts 20 cable ' 49
4" posts 50 for boards 75
Cable and clamps 704" 25
216" boards 992 feet 119
1/2"x8" bolts 165 41
10' gates 6 - used in work pens 120
12" gates 3 - entering feeding pens from
back side : ’ 72
Labor 20 percent of material cost 114
Hay rack 10' metal 60
Cattle scales 10T 12'x8' including installation 1,408
Shelter 220
Squeeze chute 7 1/2 foot metal 177
Sprayers 1 - 50 gallon tank on wheels 350
Miscellaneous equipment Veterinary equipment such as
vaccine guns, etec, 200
Loading chute 10' metal and movable 240
Total ' 3,340
Manure equipment
Used tractor 1 3-plow 1,000
Front end loader 1 - 43¢ 477
Used dump truck 1 2-ton 2,000
Total 3,477
Water system
80' well 1 1/4" pipe and digging 271
Pump and wiring 3/4 BP submergible 278
Waterline and conmnections 315' 1", 325" 1 1/4" 110
Hole for water line Dug by backhoe at $7.00/hr, 90
Storage tank 9,000 gallons including labor 484
Waterers 2 - 250 gallon 196
Waterer 1 - 50 gallon 35
Concrete aprons for
waterers 1 3/4 cu, yds, concrete each
and including labor 63
Total 1,527
Self-feeding distribution
equipment
Feed box with long auger 3 ton 1,600
Used truck 2 ton 1,000

2,600
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APPENDIX TABLE A,1 (Continued)

Component:Part and Ltem ’ S ~ Total
by Type of Feedlot? Number and Description Cost
' ' ‘ ' ' ~ Dollars
Bunk feeding distribution
equipment
Feed box 3 ton 1,300
Used truck 2 ton 1,000
Total 2,300
Feed mill and storage
facilities ,
16' grain elevator 2 for moving feed 275
Portable roller-mixer 12"x12" 82 bu,/hr, - 25 HP 1,805
Feed scale 1 - 2,500 pound capacity 684
Bulk tanks 3 -~ 10 ton stainless steel 1,575
1,000 bu, storage bin 3 - stainless steel 1,590
500 bu, storage bin 1 - stainless steel . 435
Total . ‘ e 6,364

®Where feedlot type not indicated, components and items indicated
are common to both techniques, Vil

A
Z f&3£y
iy
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SPECIFICATIONS AND ASSOCIATED INVESTIMENT COSTS FOR 5,000 HEAD
FENCELINE BUNK AND SELF-FEEDER FEEDLOTS

amtacmancmens’

e i ———
Component Part and Item

Total
by Type of Feedlot Number and Description Cost
| - Dollars
Fenceline bunk pens
7" posts 162 corner and brace 543
5'" posts 2,104 cable 5,155
12' gates 55 - 5' stainless steel 1,320
Cable and clamps 85,950'u° 3,008
Labor 20 percent of materials 2,005
Alley gravel 1,417 tons 4,959
Back scratchers 50 - automatic cattle oilers
for grub control 1,750
Total 18,740
Self feeder pens
7' posts 162 corner and brace 543
5'" posts 2,292 cable 5,615
12' gates 55 = stainless steel 5' 1,320
Cable and clamps 108,450': ' 3,796
Labor 20 percent of material 2,255
Alley gravel 1,417 tons 4,959
Back scratchers 50 - automatic cattle oilers
for grub control ' 1,750
Total 20,238
Self-feeders
12'x16"' feeders 50 - metal 22,500
Concrete aprons 50%5.86 cu, yds./feeder 4,175
Labor 25 percent of concrete work 1,044
Total 27,719
Land 40 acres 4,000
Pickup 2 - 1/2 tom, 3-speed 4,400
Fenceline bunks
Concrete slab 2 1/2'x1'x7,500' - base for
trough 9,761
- 2"x10" boards 30,000 board feet - side of bunk 3,600
2"'x6" boards 7,500 board feet - side of bunk 900
RBolts 1/2"x8" 2,250 563
Concrete feeding apron 6 "x4'x7,500' , 7,838
Labor 25 percent of concrete work
and 20 percent of materials 5,413

Total

28,075
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Component Part and Item Total
by Type of Feedlot? Number and Description Cost
Dollars
Work and infirmary pens
7" posts 60 - for corners and braces 201
4" posts 312 - for boards 468
2"x6" boards 8,080' for fencing 970
Bolts 1/2%x8" 1,347 for holding boards to posts 337
10' gates 28 560
12' gates 2 48
Load chute 2 - homemsgde, nonmoveable 200
Cattle scales 1 =10 ton, 14'x9', including
installation 1,471
Hay rack 15 - metal 900
Shelter Small windbreak 1,500
Labor 20 percent of materials 557
Squeeze chute 7 1/2' metal 354
Sprayer 1 - 100 gallon 450
Miscellaneous equipment Veterinary equipment 200
Total 8,536
Manure equipment
Used track tractor Diesel 2,000
Scoup 1 cubic yard 500
Used dump truck 2 = 2-ton 4,000
Total 6,500
Water system
80" well 3" pipe and digging 960
Pumphouse Rough lumber 50
Turbine pump and wiring 100 gallon per minute 2,320
Water line 4,200° 1", 3,375' 1 1/4" 1,572
Storage tank 150,000 gallons 2,052
Waterers 25 - 250 gallon automatic 2,450
Waterers 8 - 50 gallon automatic 280
Hole for water line Dug by backhoe 1,089
Apron for waterers 1 3/4 cubic yards 625
Labor 20 percent of materials and 25
percent of concrete 1,026
Total 12,424
Self-feeding distribution
equipment
Feed box with long auger 2 - 3=ton 3,200
Used truck 2 - 2-ton 2,000
Total 5,200
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Component Part and Item ~ Total
by Type of Feedlot? Number and Description Cost
' ‘ Dollars
Bunk feeding distribution
equipment
Feed box 4 - 3-ton 5,200
Used truck 4 - 2-ton 4,000
Total 9,200
Office and truck scale
Office building and Bloeck building with heat .
equipment and furniture 4,000
Truck scale 34'x10' 30~ton installed 6,684
Feed mill and storage
facilities
Building 40'x80' 1 steel building 12,000
Concrete work Pits, foundations, etc, 4,300
Excavation Pits 1,600
Wiring and plumbing 5,400
General labor and
supplies 14,000
Upright storage bins 1~ 20,000 bushel installed 6,028
Upright storage bins 2 - 15,000 bushel installed 9,642
Upright storage bins 1 - 2,500 bushel installed 1,092
Overhead bulk bins 4-=- 100~ tons 4,704
Overhead bulk bins 2 - 50-tons 1,250
Overhead bulk bins 5 ~ 20~tons 1,825
70' 2,500 bushels leg 1 - 2,500 bu/hr, 7 1/2 HP 2,498
Leg ladder and platform 978
Grain roller=-dry 1 - 12"x36" 3,090
Molasses tank 1 - 300 gallon 950
Vertical mixer 1 - 2~ton unit with molasses adder 4,011
Suspension hopper scale 2 - 10,000 pound 4,346
Distributor outlet 1 - 9" 16 holes 2,486
Truck hoist 1 -~ 20-tons 1,290
12'"x60' augers 2 - main augers from storage to leg 2,374
12'"x10' augers 2 = augers to leg from dump pits 918
9"x10' augers 20 - distribution augers 5,900
Chain drag 1 - 40'x10' - move feed from mixer 3,600
Total 94,282

Shere feedlot type not indicated, components and items indicated
are common to both techniques,
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APPENDIX TABLE B.l1

ESTIMATED LIFE AND SALVAGE VALUE OF EQUIPMENT USED IN COMMERCIAL FEEDLOTS
WITH NORMAL REPAIRSZ

Equipment or Feedlot ' ' Estimated Salvage Value in Percent
Component Life of New Cost
Years Percent
Feeding pens 20 0
Work pens excluding board fences 20 0
Board fences in work pens 10 0
Hay racks » 20 5
Gates | 20 | 5
Loading chute 10 0
Scales 20 5
Self feeders 20 5
Concrete work 20 0
Board feed bunks 10 0
Water well 12 0
Pump house 20 0
Pumps 12 5
Water line 20 0
Waterers 16 0
Squeeze chute 20 5
Scratchers 17 0
Sprayers 15 5
Vet equipment 20 0
Used trucks and tractors 5 5

Feed boxes on trucks _ 10 _ . . 5
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APPENDIX TABLE B.l (Continued)

Equipment or Feedlot Estimated Salvage Value in Percent
Component . Life ‘ of New Cost
Years Percent
Pickup 10 5
Manure loader 10 5

Feed mill electrical equipment except
hoists, scale, and distributor 10 5

Hoist, scale, and distributor 20 5

Molasses tank and leg ladder
to platform 20 5

Feed mill building and feed
storage 20 5

Office, scale house and
equipment — 20 VO

aThe estimated life and salvage values came from various references
listed in the Selected Bibliography,
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ASSUMED MARKETING CHARGES CORRESPONDING TO OKLAHOMA CITY

TERMINAL MARKETZ

Item Rate and Unit
(dollars)
Yardage - cattle and calves
400 pounds or greater 1,00 per head
Feed and bedding : o
Prairie hay 1,95 per cwt,
Alfalfa hay 2.35 per cwt,
Corn 1.80 per cwt,
Bedding 1.00 per bale
Commission
One head only 1,40 per head
First 15 head 1,25 per head
Each additional head 1,15 per head
Delivery charge .10 per head
Livestock and meat board checkoff .50 per carload

80klahoma City Public Stockyards rates as published by Packers and
Stockyards Division, U, S. Department of Agriculture, '
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APPENDIX TABLE B,3

ESTIMATED PER HEAD TELEPHONE AND MEDICAL CHARGES ASSOCIATED
WITH ALTERNATIVE NUMBERS OF CATTLE ON FEED

Number of Cattle  Telephone Cost Per  Medical Charge

On Feed o Head Per Day . Per Head?

(Number) | (cents) (dollars)
100 .35 1.50
200 W25 1.50
300 .20 1,50
400 .185 1,50
600 .16 1,50
700 .15 1,50
1,000 13 1.40
1,500 11 1.35
2,000 .09 1.30
3,000 .08 1,20
5,000 .06 1,00
7,000 .05° 1.00
10,000 .os? 1,00
15,000 AN 1,00

%A 70-cents charge per head for blacklegredema vaccination, red-
nose vaccination, worming pill, combiotic injection, and spray is
included, The remainder is accounted for by veterinary service, These
charges are based on the 1961 survey of Oklahoma feedlots, '

bGordon A, Kihg, Economies of Scale In Large Commercial Feedlots
(Berkeley, 1962), p, 24,




185

APPENDIX TABLE B.4

FEEDLOT EQUIPMENT REPAIR RATES PER HOUR OF USE AS PERCENTAGES OF
NEW OR USED MACHINE COSTIS

B e e e et e e e e e 2 ettt it st ol
' Repair Rateé per Hour
Of Use as 'a Percent
Equipment Type "0f New or Used
and Ttem Cost

(Percent of New Cost)

Electrical equipment

Rollers and mixers ‘ .012a
Augers, lifts, and drags : 010
Legs and hoists .0052
Gasoline equipment

Side auger feed box ,0108
Overhead auger feed box .0102
Manure loader 007a
Pickup ,015P

(Percent of Used Cost)

Feed or dump truck .020:
Wheel or traqk tractor _ ‘ . ‘ 1020

#Reece Edward Brown, Jr,, Economics of Mechanization in Feeding
Beef Cattle (Stillwater, 1962), PP. 64-66,

Dale A Knight, Annual Costs for Beef Cattle Equipment Gﬂanhattan
1558), p. 4,
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LABOR REQUIREMENTS BY SPECIFIC OPERATIONS FOR MODEL FEEDLOTS OF VARYING s1zEs?

Operations with Labor Require- Operations with Labor Require- Operation with Labor Require-

ments Varying only with the ments Depending Upon the Number ments Depending Upon the Pounds
Number of Head Fed per Year of Head on Feed at one Time of Feed Fed
' ' ' Preparing '
Feedlot Receiving Loading, Care of Manure Checking of Feed Loading Unloading Unloading
Size Cattled cattle” ~ sick® Operationsd Cattle® Ordersf Feed to Bunks to Feeders
(man hours per head fed) (man hours per head on feed) (man hours per pound fed)

300 .09 .03 .05 .11 .10 .10 .000092  ,00001773 .00004533
600 .09 .03 .05 L11 .10 .10 .00001064 ,00001773  ,00004533
1,000 .09 .03 .05 .11 .09 .09 .00001064 ,00001773 . 00004533
2,000 .10 .04 .05 .12 .09 .08 00001064 ,00001773  ,00004533
5,000 .11 .05 .05 .15 .09 .06 .00001064 ,00001773  ,00004533
10,000 .12 .06 .05 .15 .08 .05 ,00001064 ,00001773  ,00004533
15,000 .13 .07 .05 .15 .08 .04 . 00001064 ,00001773 00004533

981
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APPENDIX TABLE B.5 (Continued)

a . . s
Receiving involves removing cattle from trucks, administering pre-
ventative medication, sorting, and moving cattle to the feeding pens,

bLoading involves driving cattle to the scales from feeding pens,
sorting, weighing, and driving the cattle onto trucks for shipment to
market,

Care of sick involves moving cattle from feeding pens to infirmary
and administering treatment; then moving cattle back to feeding pens as
the disease or injury is cured,

dManure operations involves periodically mounding manure into piles
within the pens and then removing this manure as time allows,

eInspecting cattle involves a worker visually checking the pens on
a daily basis for signs of illness or injury.

fPreparation of feed orders involves a worker visually checking
bunks or self-feeders on g daily basis to determine the quantity of .
feed required,

Source: Tarvin F, Webb, Improved Methods and Facilities for Commerc1a1
Feedlots (Washington, 1962), p. 23.

James A, Seagraves, Bulk Handling Reduces Labor Costs (Raleigh,
1958), p. 27.




APPENDIX TABLE C.1l

TOTAL ANNUAL NONFEED VARIABLE COSTS WITH VARIATION IN FEEDLOT SIZE, LEVEL OF UTILIZATION, FEEDING
TECHNIQUE, AND LENGTH OF FEEDING PERIOD, ASSUMING 500 POUND HEIFERS AND CONTINUOUS FEEDING

Length of Feeding Period

Feedlot . Use 60 Days 90 Days 120 Days ) 150 Days

Size Level Bunks  Feeders Bunks Feeders Bunks Feeders Bunks Feeders
{dollars)

300 300 16,736 16,801 12,765 12,838 10,787 10,860 9,721 9,802

200 10,311 10,352 7,632 7,679 6,327 6,373 5,528 5,584

100 6,005 6,025 4,638 4,646 4,010 4,036 3,647 3,677

600 600 30,946 31,073 21,625 23,209 17,705 17,846 16,884 17,047

400 20,971 21,051 15,693 15,786 13,510 13,158 11,556 11,657

200 10,278 10,322 7,612 7,659 6,509 6,365 5,516 5,573

1,000 1,000 47,383 47,595 34,573 34,800 38,185 28,432 24,369 24,632

700 33,847 35,439 24,686 24,843 20,122 20,293 17,394 17,603

400 21,058 21,138 16,905 17,066 10,983 13,248 9,475 11,748

2,000 2,000 96,098 97,977 69,808 70,269 57,344 57,841 47,451 50,444

1,500 72,524 72,837 54,286 54,629 42,673 44,489 37,035 37,424

700 36,209 36,355 25,625 25,774 21,040 22,211 18,366 18,548

881



APPENDIX TABLE C.l1 (Continued

Length of Feeding Period

Feedlot Use 60 Days 90 Days 120 Days 150 Days

Size Level Bunks Feeders Bunks Feeders Bunks Feeders Bunks Feeders
(dollars)

~ 5,000 5,000 224,657 225,714 169,150 170,306 130,974 133,662 111,586 115,013
3,000 139,334 139,971 101,066 101,756 80,533 83,443 69,576 72,499
1,500 72,968 73,281 52,519 52,961 43,039 43,407 37,387 37,762
10,000 10,000 443,176 448,908 318,190 324,111 256,623 262,713 218,249 224,832
7,000 311,844 314,762 223,605 227,383 180,971 184,137 154,190 158,183
3,000 140,422 141,053 101,096 101,787 80,567 83,477 69,553 70,332
15,000 15,000 665,284 672,066 476,624 483,275 381,086 389,855 324,858 333,831
10,000 443,100 448,832 318,132 321,880 253,630 259,721 217,081 223,312
5,000 223,802 224,865 160,476 168,071 128 754 132,165 109,688 112,440

%The cost of feeding only one batch per year is found by dividing the respective totals by the

rate of turnover,
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TOTAL ANNUAL NONFEED VARIABLE COSTS WITH VARIATION IN FEEDLOT SIZE, LEVEL OF USE, FEEDING TECHNIQUE,
AND LENGTH OF FEEDING PERIOD, ASSUMING 650 POUND HEIFERS AND CONTINUOUS FEEDING?

Lengtﬂ of Feeding Period

Feedlot Use 60 Davs 90 Days 120 Days 150 Days

Size Level Bunks Feeders Bunks Feeders  Bunks Feeders Bunks Feeders
(dollars)

300 300 17,420 17,496 13,218 13,301 11,123 11,208 10,020 10,109
200 10,749 10,804 7,937 7,984 6,525 6,580 5,718 5,779
100 6,234 6,260 4,792 4,817 4,080 4,105 3,764 3,795
600 600 32,286 32,442 23,973 24,136 19,818 19,984 17,334 17,612
400 21,865 21,966 16,289 16,395 13,510 13,626 11,918 12,034
200 - 10,724 10,779 7,915 7,970 6,509 6,564 5,703 5,764
1,000 1,000 49,633 52,062 36,071 36,345 29,318 29,568 25,377 25,675
700 36,868 37,044 25,748 27,382 20,893 21,091 18,484 18,693
400 21,950 22,050 17,596 17,750 13,602 13,720 12 016 12,132
2,000 2,000 102,114 102,624 72,910 73,445 59,655 60,221 51,758 50,817
1,500 75,953 76,327 55,882 56,287 44 405 46,279 38,391 39,126
700 38,080 38.256 26 .693 28 .327 21.873 22,069 19,052 18,717

06T
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ez,

Length of Feeding Period

Feedlot Use’ 60 Days - 90 Days 120 Days 150 Days

Size Level Bunks Feeders Bunks Feeders Bunks Feeders Bunks Feeders
(dollars)

5;0@@ 5,000 235,877 239,319 169,261 172,974 136,643 139,503 117,774 120,694
3,200 146,071 149,004 105,595 107,853 83,893 86,909 70,757 75,258
1,500 76,336 76,714 54,618 56,471 44,738 45,064 38,646 39,084
10,000 10,000 467,222 473,386 334,743 341,067 268,549 274,958 229,611 236,167
7,000 329,249 333,200 236,354 239,694 188,185 194,417 166,414 166,093
3,000 146,101 149,034 105,587 106,397 83,883 86,899 72,207 75,262
15,000 15,000 701,019 708,585 499,076 506,745 399,388 409,414 338,215 349,862
10,000 467,006 471,724 333,171 339,495 267,028 273,472 227,467 234,020
235,777 239,225 167.736 170,725 134,377 137,959 115,516 119.158

5,000

%The cost of feeding only one batch per year is found by dividing the respective totals by the

rate of turnover,
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APPENDIX TABLE C,3

TOTAL ANNUAL NONFEED VARIABLE COSTS WITH VARIATION IN FEEDLOT SIZE, LEVEL OF USE, FEEDING
TECHNIQUE, AND LENGTH OF FEEDING PERIOD, ASSUMING 700 POUND STEERS AND CONTINUOUS

FEEDING?
== ===
Length of Feeding Period
Feedlot Use 60 Days 90 Days 120 Days 150 Days
Size Level Bunks Feeders Bunks Feeders Bunks _Feeders Bunks Feeders
(dollars)

300 300 18,125 18,164 13,743 13,834 11,529 11,624 10,174 10,275
200 11,228 11,250 8,282 8,391 6,79 6,896 5,952 6,018

100 6,462 6,479 4,966 = 4,997 4,308 4,281 3,675 3,715

600 600 33,965 34,036 25,011 25,186 20,645 20,836 17,935 18,138
400 22,978 23,025 16,985 17,105 14,059 14,186 12,387 12,520

200 11,309 11,333 8,256 8,317 6,784 6,852 5,99 5,964

1,000 1,000 55,629 57,750 37,822 40,306 30,685 31,009 26,424 26,762

700 38,483 38,680 26,993 28,612 21,872 23,546 18,876 20,566
400 22,850 22,899 18,293 18,413 14,352 14,279 12,489 12,619

2,000 2,000 106,910 107,157 76,421 78,413 62,470 64,608 54,173 56,286
1,500 79,294 81,892 58,524 58,984 48,041 48,527 41,659 42,181
700 39,829 39,916 29,400 29,616 22,796 24,470 19,128 20,823

261
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R
e

Length of Feeding Period

Feedlot Use 60 Days 90 Days 120 Days 150 Days

Size Level Bunks Feeders Bunks Feeders _ Bunks Feeders Bunks Feeders
(dollars)

5,000 5,000 247,674 250,456 178,033 183,182 144,774 148,564 123,496 126,623
3,000 153,149 155,685 110,741 113,104 90,103 92,519 75,609 78,799
1,500 79,874 80,060 57,356 59,264 46,742 48,674 40,402 40,912
10,000 10,000 493,061 497,892 354,116 360,790 284,214 291,069 242,337 249,386
7,000 345,816 348,836 248,369 254,143 199,745 205,625 170,714 176,565
3,000 153,118 155,655 110,799 111,713 88,258 91,217 75,627 78,816
15,000 15,000 735,884 744,948 528,520 538,166 421,000 432,636 355,313 367,645
10,000 492,845 497,684 351,927 358,602 282,056 288,709 241,069 248,127
5,000 247,620 _ 250,370 177,986 181,687 144,081 147,150 121,442 125,311

®The cost of feeding only one batch per year is found by dividing the respective totals by the
rate of turnover,
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APPENDIX TABLE D.1

TOTAL ANNUAL FEED COSTS WITH VARIATION. IN FEEDLOT .SIZE, LEVEL OF USE, AND LENGTH OF FEEDING
PERIOD FOR 500 POUND HEIFERS, CONTINUOUS FEEDING, AS COMPARED WITH
ONE BATCH PER YEAR

Length of Feeding Period

« 60 Days 90 Davys 120 Days 150 Davs
Feedlot -Use Con- One Con- One Con- One Con- One
Size Level tinuous Batch tinuous Batch tinuous Batch tinuous Batch
(dollars)

300 300 31,363 5,205 34,666 8,613 37,467 12,378 39,721 16,416
200 20,909 3,470 23,111 5,742 24,978 8,252 26,463 10,944
100 10,455 1,735 11,555 2,871 12,489 4,126 13,203 5,472
600 600 62,729 109410 69,332 17,226 74,933 24,756 79,387 32,832
400 41,818 6,940 46,221 11,484 49,955 16,504 52,925 21,888
1200 20,909 3,470 23,111 5,742 24,978 8,252 26,463 10,944
1,000 1;000 104,544 17,350 115,553 28,710 124,889 41,260 132,367 54,720
700 73,181 12,145 80,887 20,097 87,422 28,882 92,646 38,304
400 41,818 6,940 46,221 11,484 49,955 16,504 52,925 21,888
2,000 2,000 209,088 34,700 231,106 57,420 249,777 82,520 264,734 109,440
1,500 156,816 26,025 173,329 43,065 187,333 61,890 198,550 82,080
700 73,181 12 145 80,887 20,097 87,422 28,882 92,646 38,304
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APPENDIX TABLE D.1

Length of Feeding Period

60 Davys 90 Days 120 Days 150 Days

Feedlot Use Con-~ One Con- One Con-~ One Con- One

Size Level tinuous Batch tinuous Batch’ tinuous Batch tinuous Batch
(dollars)

5,000 5,000 522,720 86,750 577,764 143,550 624,443 206,300 661,835 273,600
3,000 313,632 52,050 364,658 86,130 374,666 123,780 397,101 164,160
1,500 156,816 26,025 173,314 43,065 187,333 61,890 198,550 82,080
10,000 10,000 1,045,440 170,350 1,155,528 287,100 1,248,885 412,600 1,323,670 547,200
7,000 731,808 121,450 808,870 200,970 874,220 288,820 926,569 383,040
3,000 313,632 52,050 346,658 86,130 374,606 123,780 397,101 164,160
15,000 15,000 1,568,160 260,250 1,733,292 430,650 1,873,328 618,900 1,985,504 820,800
10,000 1,045,440 170,350 1,155,528 287,100 1,248,885 412,600 1,323,670 547,200
5,000 522,720 86,750 577.764 143,550 624 .443 206,300 661,835 273.600
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APPENDIX TABLE D.2

TOTAL ANNUAL FEED COSTS WITH VARIATION IN FEEDLOT SIZE, LEVEL OF USE, AND LENGTH OF FEEDING

‘PERIOD FOR 650 POUND HEIFERS, CONTINUQUS FEEDING, AS COMPARED WITH ONE
BATCH PER YEAR

Length of Feeding Period

‘60 Days ‘90 Davys 120 Days 150 Days
Feedlot Use Con- One Con- One Con-~ One Con- One
Size Level tinuous Batch tinuous Batch’ “tinuous Batch tinuous Batch
(dollars)
300 300 36,780 .6,093 39,596 9,828 41,850 13,839 43,842 18,105
200 24,520 4,062 26,397 6,552 27,900 9,226 29,208 12,070
100 12,260 2,031 13,199 3,276 13,950 4,613 14,573 6,035
600 600 73,561 12,186 79,192 19,656 83,701 27,678 87,623 36,210
400 49,041 8,124 52,795 13,104 55,800 18,452 58,416 24,140
200 24,520 4,062 26,397 6,552 27,900 9,226 29,208 12,070
1,000 1,000 122,602 20,310 131,987 32,760 139,501 46,130 146,100 60,350
700 85,821 14,217 92,391 22,932 97,651 32,291 102,258 42,245
400 49,041 8,124 52,795 13,104 55,800 18,452 58,416 24,140
2,000 2,000 245,203 40,620 263,974 65,520 279,002 92,260 292,200 120,700
1,500 183,902 30,465 197,980 49,140 209,251 69,195 219,150 90,525
700 85,821 14,217 92,391 22 .932 97.651 32,291 102,258 42 .245
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APPENDIX TABLE D.2 (Continued)

— Length of Feeding Period

60 Days ‘90 Days 120 Davys 150 Days

Feedlot Use Con- One Con- One Con- One Con- One

Size Level tinuous Batch tinuous Batch = tinuous Batch tinuous Batch
(dollars)

5,000 5,000 613,008 101,550 659,934 163,800 697,505 230,650 730,501 301,750
3,000 367,805 60,930 395,960 98,280 418,503 138,390 438,301 181,050
1,500 183,902 30,465 97,980 49,140 209,251 69,195 219,150 90,525
10,000 10,000 1,226,016 203,100 1,319,868 327,600 1,395,009 461,300 1,461,002 603,500
) 7,000 = 858,211 142,170 923,908 229,320 976,506 - 322,910 1,022,702 422,450
3,000 367,805 60,930 395,960 98,280 418,503 138,390 438,301 181,050
15,000 15,000 1,839,024 304,650 1,979,802 491,400 2,092,514 691,950 2,191,504 805,250
10,000 1,226,016 203,100 1,319,868 327,600 1,395,009 461,300 1,461,002 603,500
5,000 613,008 101.550 659.934 163,800 697 504 230.650 730,501 301,750
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APPENDIX TABLE D.3

TOTAL ANNUAL FEED COSTS WITH VARIATION: IN FEEDLOT SIZE, LEVEL OF USE, AND LENGTH OF FEEDING

PERIOD FOR 700 POUND STEERS, CONTINUOUS FEEDING, AS COMPARED WITH ONE BATICH
PER YEAR

e

S

=St

Length of Feezing ;eriod

——

60 Daye 90 Davys 120 Davys 150 Days
Feedlot Use Con- One Con- One Con- One Con- One
Size Level tinuous Batch tinuocus Batch tinuous Batch tinuous Batch
(dollars)
300 300 40,968 6,777 45,013 11,154 48,159 15,900 50,958 21,012
200 27,312 4,518 30,009 7,436 32,1006 10,600 33,948 14,008
100 13,656 2,259 15,004 3,718 16,053 5,300 16,938 7,004
600 600 81,936 13,554 90,027 22,308 96,317 31,800 101,845 42,024
400 54,624 9,036 60,018 14,872 64,211 21,200 67,896 28,016
200 27,312 4,518 30,009 7,436 32,106 10,600 33,948 14,008
1,000 1,000 136,561 22,590 150,044 37,180 160,528 53,000 169,812 70,040
700 95,592 15,813 105,031 26,026 112,370 37,100 118,855 49,028
400 54,624 9,036 60,018 14,872 64,211 21,200 67,896 28,016
2,000 2,000 273,121 45,180 300,089 74,360 321,057 106,000 339,625 140,080
1,500 204,841 33,885 225,067 35,770 240,793 79,500 254,719 105,060
700 95,592 15,813 105,031 26,026 112 .370 37,100 118,855 49 028
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APFENDIX TABLE D.3 (Continued)

Length of Feeding Period

" 60 Davs ‘90 Days 120 Davys 150 Days

Feedlot Use " Con- One Con- One Con-= One Con- One

Size Level tinuous Bateh tinuous Batch tinuous Batch tinuous Bateh
{(dollaxrs)

5,000 5,000 682,803 112,950 750,222 185,900 8025643 265,000 849,064 350,200
3,000 409,682 67,770 450,133 111,540 481,586 139,000 509,438 210,120

1,500 204,841 33,885 225,067 55,770 240,793 79,500 254,719 105,060
10,000 10,000 1,365,606 225,900 1,500,444 371,800 1,605,285 530,000 1,698,127 700,400
‘ 7,000 855,924 158,130 1,050,311 260,260 1,123,700 371,000 1,188,689 490,280
3,000 409,682 67,770 450,133 11155%0 481,586 159,000 509,438 210,120
15,000 15,000 2,048,409 338,650 2,250,666 557,700 2,407,928 795,000 2,347,191 1,050,600
10,009 1,365,606 225,900 1,500,444 371,800 1,605,285 530,000 1,698,127 - 700,400
5,000 682,803 112 .950 75Q,g22 185,900 - 802.643 265,000 849 064 ~ 350,200
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APPENDIX TABLE E.1l

200

TOTAL ANNUAL FEEDLOT PRODUCTION FOR CONTINUOUS OPERATIONS, WITH

VARIATION IN LENGTH OF FEEDING PERICD AND NEMBERS ON
FEED, 500 POUND HELFERS

On Length of Feeding Pefiod
Feed 60 Days 90 Davs 120 Days 150 Days
Number =Pounds of Gain-
Head
300 286,902 261,360 231,660 212,474
200 191,268 174 240 154,440 141,550
100 95,634 87,120 77,220 70,626
600 573,804 522,720 463,320 424,650
400 282,536 348,480 308,880 283,100
200 191,268 174,240 154,440 141,550
1,000 956,340 871,200 772,200 708,048
700 669,438 609,840 540,540 495,574
400 382,536 348,480 308,880 283,100
2,000 1,912,680 1,742,400 1,544,400 1,416,096
1,500 1,434,510 1,306,800 1,158,300 1,062,072
700 669,438 609,840 540,540 495,574
5,000 4,481,700 4,356,000 3,861,000 3,540,240
3,000 2,869,020 2,613,600 2,316,600 2,124,144
1,500 1,434,510 1,306,800 1,158,300 1,062,072
10,000 9,563,400 8,712,000 7,722,000 7,080,480
7,000 6,694,380 6,098,400 5,405,400 4,956,336
3,000 2,869,020 2,613,600 2,316,800 2,124,144
15,000 14,345,100 13,068,000 11,583,000 10,620,720
10,000 9,563,400 8,712,000 7,722,000 7,080,480
5,000 4,781,700 4 356,000 3,861,000 3,540,240

8production for ome batch only is obtained by dividing the total

production for the continucus basis by the turnover rate,
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APPENDIX TABLE E,2

TOTAL ANNUAL FEEDLOT PRODUCTION FOR CONTINUOUS OPERATIONS, WITH
VARIATION IN LENGTH OF FEEDING PERIOD AND NUMBERS ON
FEED, 650 POUND HEIFERS®

On 3 iength of.Egpdiqg Period
Feed 60 Days 90 Days 120 Days 150 Days
Number -Pounds of Gain-
Head
300 288,684 261,360 229,878 208,909
200 192,456 174,240 153,252 139,175
100 96,228 87,120 76,626 69,441
600 577,368 522,720 459,498 417,522
400 384,912 348,480 306,504 278,350
200 192,456 174,240 153,252 139,175
1,000 962,280 871,200 766,260 696,168
700 673,596 609,840 536,382 487,259
400 384,912 348,480 306,504 278,350
2,000 1,924,560 1,742,400 1,532,520 1,392,336
1,500 1,443,420 1,306,800 1,149,390 1,044,252
700 673,596 609,840 536,382 487,259
5,000 4,811,400 4,356,000 3,831,300 3,480,840
3,000 2,886,840 2,613,600 2,298,780 2,088,504
1,500 1,443,420 1,306,800 1,149,390 1,044,252
10,000 9,655,200 8,712,000 7,662,600 6,961,680
7,000 6,735,960 6,098,400 5,363,820 4,873,176
3,000 2,886,840 2,613,600 2,298,780 2,088,504
15,000 14,434,200 13,068,000 11,493,900 10,442,520
10,000 9,655,200 8,712,000 7,662,600 6,961,680
5,000 4,811,400 4,356,000 3,831,300 3,480,840

#production for one batch only is obtained by dividing the total

production for the continuous basis by the turnover rate.
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APPENDIX TABLE E,3

TOTAL ANNUAL FEEDLOT PRODUCTION FOR CONTINUOUS OPERATIONS, WITH
VARIATION IN LENGTH OF FEEDING PERIOD ANDaNUMBERS ON
 'FEED, 700 POUND STEERS

On Length of Feeding Period
Feed 60 Days 90 Days 120 Days 150 Days
Number -Pounds of Gain-
Head
300 304,722 281,556 254,826 237,429
200 203,148 187,467 169,884 158,175
100 101,574 93,852 84,942 78,921
600 609,444 563,112 509,652 474,525
400 406,296 375,408 339,768 316,350
200 203,148 187,467 169,884 158,175
1,000 1,015,740 938,520 849,420 791,208
700 711,018 656,964 594,594 553,779
400 406,296 375,408 339,768 316,350
2,000 2,031,480 1,877,040 1,698,840 1,582,416
1,500 1,523,610 1,407,780 1,274,130 1,186,812
700 711,018 656,964 596,673 353,779
5,000 5,078,700 4,692,600 4,247,100 3,956,040
3,000 3,047,220 2,815,560 2,548,260 2,373,624
1,500 1,523,610 1,407,780 1,274,730 1,186,812
10,000 10,157,400 9,385,200 8,494,200 7,912,080
7,000 7,110,180 6,569,640 5,945,940 5,538,456
3,000 3,047,220 2,815,560 2,548,260 2,373,624
15,000 15,236,100 14,077,800 12,741,300 11,868,120
10,000 10,157,400 9,385,200 8,494,200 7,912,080
5,000 5,078,700 4,692,600 4,247,100 3,956,040

#production for one batch only is obtained by dividing the total

production for the continuous basis by the turnover rate,



APPENDIX TABLE F 1 j

COST OF FEEDING 560 POU'ND FEEDER H.EIFERS FOR OWNERSHIP AS C(MPARED TO. CUSTOM FEEDING WITH ALTERNATIVE FEEDING .
PERIODS AND SCALE, TWO LEVELS OF UTILIZATION AND AT TUQ CLSTOM RATES in FENCELINE BUNK SYSTEMS?

: : 60 Day. Pet:_;od - R 90 Day Eerz.od_ I 120 Day Petiod R 150 Day. Permd ,4-
Feedlot - Dwnership Custom - Qwners] _ Custom . _-Owsership . __Custom . Ownershig Cus tom .
,C‘mt One. - 54 10 onty . One ~10¢  Cont, . Onme = ¢ ;. 10¢& . Cont, Dhe . . 5F - lﬂé
o R e cents Per Pound ‘of Gain = - v TN
13,65 15.51 . 17,16 016,29 18.38 © 20, 54 24, 87

y 23,72

- ;136;-29._ c
1629

510 15.3-1;{';113 02 716,29 3 . 21,05 -

L1518 17, 39-..1 1629 .38 - 18 07 19 3“_1-1:91, i-ﬂ'."'_z'i'.‘g_a; 30,72 _2':];;64 22 64;:.'2—5,;.15'.

16079 16,62 16,29 18

15,000 12,40 15.23 13, 1 14,77 16,60 “16.29 18,38 1782 18,99 19 72; 22,03 20,45 21,15 22,64 25, 15;.'_‘_

“Z0osts associated with marketing, ‘death loss; and veterinary dnd wmedical e;gp’exts_.-e aré aot included.

17,88 ;_1-9.»;1;@ 19 72 22,03 20,50 zi.za 22, 64_ zs 15
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2 APPENDEX TABLE F.2

COST OF FEEDING 650 POUND {-‘EEDER HEIFERS FOR OWNERSHIP AS COMPARED TO CUSTOM FEEDING W'[,TH ALTERNATIVE FEEDING
PERIOBS AND SCALE TWO LEVELS. OF UTILIZATION AND- AT 'TWO. CUSTOM “RATES IN FENCELT.NE BUNK. SYSTENS

6() Bay b nod 90 Day Perlod 12() Day i?ermd

i

150 Déy Period

" Custom anershm -Cus tos

F.ee’d;br. ) ﬁwnets%u.z Cus tom .

' ","-Mershi;p

Size

. ‘Cont. . One . S .. 10¢

-Gent, - One

5 10f _ Tont, one  Bf

Per Pound of. Gain -

607 17,46 19_'.'@,57; 2264 26195 21.95- 24.27

1812 22 21,57 24,800 21,95 24.27

5 M0 s 2 195 8K 2043 20,55 W TLSS 2027

14,703

B 3 JOD0: . 16,40 17.79 15, 50 17.46 16,88, 1901 8 20,43 26_.52-1_' 21 57 -"2-"1_i,9i5 26,27,

10 000 ,17 1 15:60 17,56 16,72 8 20,43° 19,95 21 330 21,95 24127 22.89

15 000 . 17, 01; 158

25,86 B9
23,73 25.33
: f23;$6: '
23.4F 24.01

23,59

126,93 2526

26,78 2!
25.16.

1423 1746 16.68 1821 18,38 20,43  15.89 21,95 24,27 22,80

21,04

'; _Q_os ts: Assoc i_éteq 4ith marketing, death.1gss,

i

2346

25.16 27,7

and. veterisary and medical expenses are Aot iﬁé‘ludeq,
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APPENDIX TABLE F.3

COST OF FEEDING 700 POUND STEERS FOR OWNERSHIP AS CGMPARED TO CUSTOM FEEDING WITH ALTERNATIVE FEEDING
PERIGDS AND SCALE, TWO LEVELS -OF. UTILIZATION AND AT TWO CUSTOM RATES IN FENCELINE
BUNK SYSTEMS

66 Day Period . - 8Q Day Perxod - - 120 Bay Period T ] 150 Day Perxod

Fee-dlbt: Ownership . - _Custom QOwnership Custom stom. ﬁwnetshl.g j Custom _ Owhershz.p _ Custom.

Size _ Cont, One _ 5¢ _10f . Cont, Onme 5f  10f _Cont, One . _5¢ 10¢ __ Cont, One __5¢  10f
i S B ' : ) N r'Cents ‘Per Pound of Ga1n -;' o . ST T

300 16,88 25.48 16.28- 18,04 19,65 25.11 19,15 21,05 22054 26,40 22,11° 24,21 - 25,32 28,00 24,95 27.21
600 . - 16,00 22.67 16 28" 18,04~ 18,80 22,95 19. 15 ©21,05 21,58 26,47 22,11 24.21  24.30 25.23 24,95 27,21 . -

1,000 | 15,74 20.66 ;1:6__:2«8;_'1’8.04_ 18,06 21,12 19.15 21,05 20,79 22,89 22,11 24i21 23,46 24,81 24.95 27.21

2,000 15,33 19,31 16.28 -ﬂ;a,._ofé{ 17.93 20,38 19.15 21.05 20,6722.31 22,11 24,21 23,33 24,34 24,95 27.21 . .

5,000 15,03 1823 16.28 18,04 17.62 19.57 19.15 21,05’ 2033 21,60 22,11 24.21 . 22,927 23.65 24,95 27,21

10,000 14,92 17.64 16.28 1806 ~17.48 19.13 19.15 21.05 20,15 21,19 22,11 24,21 22,73 23.24 24,95 27.21 °

15,000 14,87 17.49 16.28 18,04 17, 45.,,19'.'03 19,15 2105 20,08 21,08 2211 24,21 = 22,64 23,37 24,95 27.21

Zcosts associated with mar'fke.tixig';,--dea,-th*l‘-os_s‘, and ‘veterinary ‘and medj.c‘éi ‘éxpenses -are ot inclnded.
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APPENDIX TABLE G.1
COSTS, BREAKEVEN PRICE,a PRICE MARGIN REQUIRED,b AND COST PER POUND GAIN® AT 20 CENTS FEEDER COST;
AND CHANGE (b VALUE) WITH EACH ONE CENT CHANGE IN PER POUND FEEDER COST, 500 POUND
HEIFERS, AND FENCELINE BUNK SYSTEMS

' Feeder Cost _Total Costd BEP PMR CPPG
Lot Size and a b a b Other a b a b a b
Situation Value  : Value : Value . Value:: Cost VgluéuiValge,?Value.-Vglggg.Vgggg Value
-Dollars- -Cents-
300 Head Lot
One Lot-300

- 4203 27.60 0314
-.2883 26,79 .0344
-«J0ks 27.65 .0389
-.3508 29,25 .0424

60 Days 30,000 1,500 43,197 1,515 12,897  22.00 .7717
90 Days 30,000 1,500 47,239 1,522 16,789 22,09 .7120
120 Days 30,000 1,500 51,359 1,530 20,759 22,75 .6778
150 Days 30,000 1,500 55,891 1,538 25,141 23.58 .6487

Continuous-300
60 Days 180,000 9;000 232,856 9,090 51,056 19.77 .7nn7 -,23-.2283 18.42 .0314
90 Days 120,000 6,000 172,891 6,090 51,091 20.21 .7120 .21 -,2883 20.24 .,0344
120 Days 90,000 4,500 144,075 4,590 52,275 21,28 ,6778 1,28 -,3225 23.34 .0389
150 Days 72,000 3,600 127,357 3,690 53,557 22,38 .6487 2.38 -.3517 26.05 .0424

Continuous-100
60 Days 60,000 3,000 81,615 3,030 21,015 20,79 7117 .79 -,2283 22.60 ,0314
90 Days 40,000 2,000 61,583 2,030 20,983 21,60 .7120 1.60 -,2883 24,77 .0344
120 Days 30,000 1,500 52,010 1,530 21,410 23,04 .6778 3,04 -,3225 27.21 .0389
150 Days 24,000 1,200 46,39 1,230 21,796 24.53 6508 4.53 -.34592 31.67 ..042%

WM
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APPENDIX TABLE G.1 (Continued)

]

Feeder Cost Total Cest® BEP PMR CPPG
Lot Size and a b a b Other a b 5. a b
Situation Value Value Value Value Cost® Value Value Value TVaLyef Value Value
-Dollars- -Cents-
600 Head Lot
One Lot-600 ;
60 Days 60,000 3,000 83,49 3,030 22,89 21,27 .7317 1.27 .,2283 26.57 .0315
90 Days 60,000 3,000 91,024 3,045 30,124 21,28 .7117 1,28 ,2883 23,74 0344
120 pays 60,000 3,000 98,952 3,060 37,752 21.92 .6783 1,92 .3217 25,22 .0889
150 pays 60,000 3,000 108,303 3,075 46,803 22,85 .6492 2.85 .3508 27,30 .0424
Continuous-200
60 Days 120,000 6,000 159,020 6,060 37,820 20.25 1M1 .25 .,2283 20.40 .,0314
90 Days 80,000 4,000 119,025 4,060 37,825 20.87 .7117 .87 .2883 22.40 .0344
120 Days 60,000 3,000 99,804 3,060 38,604 22,01 6183 2.1%F IRL1 35,77 AN
150 Days 48,000 2,400 88,636 2,460 39,436 23,38 .6483 3,38 ,3517 28.71 .0424
Continuous-600
60 Days 360,000 18,000 460,706 18,180 97,106 19.56 .7717 -, &4 2283 17.55 .0314
90 Days 240,000 12,000 339,399 12,180 95,799 19.84 7117 -.16 .2883 19.02 .0344
120 pays 180,000 9,000 281,804 9,180 98,204 20,81 .6783 Bl 3217 21,971 .0%9
150 Days 144,000 7,200 249,779 7,380 102,179 21,97 .6492 1.97 .3508 24,91 .0424
5,000 Head Lot
One Lot-5,000
60 Days 500,000 25,000 656,001 25,250 151,001 20,05 .7717 .05 .2283 19.57 .0314
90 Days 500,000 25,000 719,177 25,375 211,677 20,18 7125 .18 .2875 20.13 .0%4
120 pays 500,000 25,000 784,816 25,500 274,816 20.86 .6775 B0 | (3225 2213 .09
150 Days 500,000 25,000 856,455 25,625 343,955 21,68 ,6492 1,68 ,3508 24,16 042
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APPENDIX TABLE G.1 (Continued)

Feeder Cost_ Total €ost® BEP PMR CPPG
Lot Size and a ) a b Other - a b a b £ a b
Situation Value . Vdlue: Value .Value (Cost® Value Value Value Value Value Value
-Dollars- - -Cents-

Continupus-5,000
60 Days 3,000,000 150,000 3,771,727 151,500 741,727 19,21 .7717 -.,79 .2283 16.14 .0314
90 bays 2,000,000 100,000 2,783,010 101,500 753,010 19,52 .7117 -.48 .2883 17.98 .0344
120 pays 1,500,000 75,000 2,297,533 76,500 767,533 20.36 .6783 ..36 .3217 20.66 .0389
150 Days 1,200,000 60,000 2,019,166 61,500 789,166 21.30 .6492 1,30 .3508 23,14 ,0424

" Continuous-1,500
60 Days 900,000 45,000 1,161’131 45,450 252,131 19.72 ,7717 -.28 .2283 18,20 .0314
9Q Days 600,000 30,000 860,720 30,450 251,720 20.13 .7125 .13 ,2875 19.95 .,0344
120 Days 450,000 22,500 717,049 '22,950 258,049 21.18 .6783 1.18 .3217 23,06 .0389
150 pays 360,000 18,000 633,703 18,450 264,703 22,28 ,6492 2.28 .,3508 25.77 .0424

1,000 Head Lot
Continuous
60 Dgys 600,000 30,000 760,300 30,300 154,300 19,36 ,7717 ~-.64 ,2283 16.76 .0314
90 Days 400,000 20,000 560,863 20,300 154,863 19.67 .7120 -.33 .2880 18.46 .0344
120 payg 300,000 15,000 465,007 15,300 159,007 20,60 .6778 ,60 3222 21.37 .0389
150 Pays 240,000 12,000 409,393 12,300 163,393 21,59 .6487 1,59 .3513 23,92 ,0424

2,000 Head Lot
Continuous
60 Days 1,200,000 60,000 1,518,077 60,600 306,077 19,33 ,7717 -.67 ,2283 16,63 ,0314
90 Days 800,000 4Q,000 1,118,534 40,600 306,534 19,62 ,7120 -.38 ,2880 18.46 ,0344
120 pays 600,000 30,000 927,133 30,600 315,133 20,54 ,6778 S0 3222 21.18 .0389
150 Days 480,000 24,000 813,644 24,600 321 .644 21.46 6487 1,46 .3513 23,36 L0424

80¢"



APPENDIX TABLE G.l1 (Continued)

, Feeder Cost Total Cost" : BEP PMR CPPG
Lot Size and a b a b Other a b a b a b
Situation Value Value Value Value _ Cost® Value Value Value Valuef _Value 'Value
.=Dollars- -Cents-
5,000 Head Lot
Continuous
60 Days 3,000,000 150,000 - 3,771,727 151,500 myiia? 1921 N7 <=.79 2283 16 .14 .0314
90 Days 2,000,000- 100,000 2,783,010 101,500 753,010 19.52 ,7117 -.48 2883 17.98 - ,0344

120 Days' 1,500,000 75,000 2,293,533 76,500 767,533 20:36 .6783 .3 .3217  20.66 .0389
150 Days 1,200,000 60,000 2,019,166 61,500. 789,166. 21,30 .6492 1.30 .3508 23,14 .0424

10,000 Head Lot
Continuous
60 Days 6}000,000 300,000 © 7,527,560 303,000 1,467,560 19.17 .7717 -.83 ,2283 15.97 .0314
90 Days' 4,000,000 200,000 5,336,306 203,000 1,476,306 19:42 ,7120 -.58° .2880 15.34 .0344
120 pays 3,000,000 150,000 4,580,056 153,000 1,520,056 20,29 .6778 .29 L3222 20.46 .0389
150 pays 2,400,000 120,000 4,023,703 123,000 1,563,703 21,22 .6487 1.22 .3513 22.93 ,0424

15,000 Head Lot
Continubus’
60 Days 9,000,000 450,000 11,288,815 454,500 2,198,815 19.17- .7717 -.83 ,2283 15,96 .0314
90 Days 6,000,000 300,000 8,300,753 304,500 2,210,753 19.41 ,7120 -,59 2280 17.61 0344
120 pays 4,500,000 225,000 6,863,191 229,500 2,273,191 20:27 .6778 sef JIRL2 20.40 ,03g9
150 Days 3,600,000 180,000 6,029,993 184,500 2,339,993 21.20 .6487 1,20 3513 22 .88 L0424

®The breakeven price is defined as the slaughter price required to exactly cover the total cost
of feeding,

bThe price margin required is the feeder cattle price minus the slaughter price necessary to cover
all costs,

CCost per pound of gain is the total cost of feeding, excluding the purchase price of feeder animals
but including interest on the purchase of feeder animals, divided by the pound gained during the feeding
process,

dTotal cost includes interest on feeders, feeder cost, and other cost,
€0ther cost includes feed cost, fixed cost, and nonfed variable costs,
£The b value for price margin required (PMR) is negative in every case,
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APPENDIX TABLE G.2

COSTS, BREAKEVEN PRICE ,a PRICE MARGINS REQUIRED,b AND COST PER POUND GAIN® AT 20 CENTS FEEDER COST;
AND CHANGE (b VALUE) WITH EACH ONE CENT CHANGE PER POUND FEEDER COST, 700 POUND STEERS,
AND FENCELINE BUNK SYSTEMS

Feeder Cost Total Cost BEP _PMR CPPC
Lot Size and a b a b Other a b a b g 8 b
Situation Value Value Value Value Cost® Value Vglue Value Value Value Value
-Dollars- -Cents-
300 Head Lot
One Lot-300
60 Days 42,000 2,100 56,942 2,121 14,522 22,01 .8199 2,01 .1801 29.42 0401
90 Days 42,000 2,100 61,870 2,132 19,240 22.23 ,7639 2.23 .2341 25.08 0434
120 Days 42,000 2,100 67,168 2,142 24,328 22,94 ,7315 2,94 ,2685 29.63 ,0480
150 Days 42,000 2,100 72,835 2,153 29,785 23,74 ,7016 3,74 ,2984 31,18 ,0515
. Continuous-300
60 Days 252,000 12,600 315,589 12,726 61,069 20.33 .8199 .33 .1801 20.87 ,0401
90 Days 168,000 8,400 232,259 8,526 61,739 20,86 7659 .86 .2341 22.82 ,0434
120 pays 126,000 6,300 191,725 6,426 63,205 21,82 ,7315 1.82 ,2685 25.79 ,0480
150 Days 100,800 5,040 168,323 5,166 65,003 22.85 .7016 2.85 .2986 28.44 .0515
Continuous-100
60 Days 84,000 4,200 109,187 4,242 24,347 21,10 .8199 1.10 .,1801 24.80 .0401
90 Days 56,000 2,800 81,375 2,842 24,535 21,93 .7659 1,93 ,2341 27,06 L0434
120 Days 42,000 2,100 67,943 2,142 25,103 23,20 ,7315 3,20 ,2685 30,54 ,0480
150 Days 33,600 1,680 60,031 1,722 25,591 24,52 .7033 4,52 ,2967 33,49 ,0515
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APPENDIX TABLE G.2 (Continued)

Feeder Cost Total Costa BEP PMR CPPG
Lot Size and a b a b Other a b a b a b
__Situation Value Value Value Value Cost® Value Value Value Value Value Value
-Dollars- = -Cents-
600 Head Lot
One Lot-600
60 Days 84,000 4,200 111,025 4,242 26,185 21.46 .B199 1.46 .1801 26 61 .0401
90 Days 84,000 4,200 120,643 4,263 35,383 21.68 .7659 1,68 .2341 25.74 L0434
120 Days 84,000 4,200 131,055 4,284 45,375 22,28 < 7315 2.38 - .2685 27.78 0480
150 Days 84,000 4,200 142,184 4,305 56,084 23.27 .7016 3.17 .2984 120.43 .0515
Continuous-200
60 Days 168,000 8,400 214,281 8,484 44 601 20.71 .8199 i1 1BOY 22,78 .0401
90 Days 112,000 5,600 158,596 5,684 44,916 21.37 .7659 1,37 2341 24.86 L0434
120 Days 84,000 4,200 131,577 4,284 45,897 22,87 71318 2.47 L2685 28.39 .0480
150 Days 67,200 3,360 116,005 3,444 47,125 23,64 ,7019 3.64 ,2981 30.86 .0515
Continuous-600
60 Days 504,000 25,200 626,415 25,452 117,375 20.18 .8199 .18 .1801 20,09 L0414
90 Days 336,000 16,800 459,565 17,052 118,525 20,64 7659 B4 2341 21.94 L0434
120 pays 252,000 12,600 378,559 12,852 121,519 21,55 71315 1,35 .2685 24.83 .0480
150 Days 201,600 10,080 201,600 10,332 125,073 22.33 ,7019 2.53 .,2981 27.42 .0515
5,000 Head Lot
One Lot-5,000
60 Days 700,000 35,000 885,050 35,350 178,050 20,53 .8199 23 1801 21.86 L0401
90 Days 700,000 35,000 963,493 35,525 252,993 20.77 .7659 <171 2341 22.46 L0434
120 pays 700,000 35,Q00 1,048,771 35,700 334,771 21.49 .7315 1.49 .2685 24.64 L0480
150 Days 700,000 35,000 1,139,306 35,875 421,806 22,28 7016 2.28. 2981 26,85 .0515
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APPENDIX TABLE G.2 (Continued)

Total Cost

Feeder Cost A BEP PMR CPPG
Lot Size and a b a b ~ Other a b a b a b
Situation _.Value  .Value . Value Value . Cost® Value Value Value Value Value Value
-Dollars- -Cents-
Continuous-5,000 .
60 Days 4,200,000 210,000 5,150,498 212,100 908,498 19.91 ,8199 -.,09 .1801 18.72 L0401
90 Days 3,360,000 168,000 3,765,051 170,100 923,051 20,29 .7659 229 234} 20.57 .0434
120 Days 2,100,000 105,000 3,093,125 107,100 951,125 21,24 ,7315 1,24 ,2685 23.38 L0480
150 Days 1,680,000 84,000 2,703,706 86,100 981,706 22,03 ,7016 2.03 ,2984 25 88 L0515
Continuous-1,500
60 Days 1,260,000 63,000 1,574,763 63,630 302,163 20,29 .8199 .29 ,1801 20.66 . 0401
90 Days 840,000 42,000 1,157,504 42,630 304,904 20.80 ,7659 .80 ,2341 22 .55 L0434
120 pays 630,000 35,500 1955,290 32,130 312,690 21.7% .7315 1.7% .2685 25.5% . 0480
150 pays 504,000 25,200 838,507 25,830 321,907 22,78 .,7016 2,78 .2984 28.19 .0515
1,000 Head Lot
Continuous
60 Days 840,000 42,000 1,039,687 42,420 191,287 20,10 ,8199 .10 .1801 19.66 .0401
90 Days 560,000 28,000 758,723 28,420 190,323 20.45 .7659 A5 ,2341 21.17 L0434
120 pays 420,000 21,000 623,870 21,420 195,470 21.30 ,7315 1,30 .2685 24.00 L0480
150 Days 336,000 16,800 545,974 17,220 201,574 22,24 ,7016 2,24 2984 26,54 .0515
2,000 Head Lot
Continuous
60 Days 1,680,000 84,000 2,071,170 84,840 374,370 20,02 ,8199 .02 ,1801 19.26 .0401
90 Days 1,120,000 56,000 1,514,369 56,840 377,569 20,41 ,7659 AL 2341 21701 L0434
120 pays 840,000 42,000 1,244,986 42,840 388,186 21.26 .7315 1.26 .2685 23.84 L0480
150 Days 672,000 33,600 1,089,417 34,440 400,617 22,19 ,7016 2,19 .2984 26,38 .0515

e



APPENDIX TABLE G.,2 (Continued)

Feeder Cost Total Cost® BEP PMR _ CPPG
Lot Size and a b a b Other a b a b a b
Situation Value Value Value Value Cost® Value Value Value Vgluef Value Value
-Dollars -Cents~

10,000 Head Lot
Continuous
~ 60 Days 8,400,000 420,000 10,288,851 424,200 1,804,851 19.89 ,8199 .11 ,1801 18,60 . 0401
90 Days 5,600,000 280,000 7,518,344 284,200 1,834,344 20,26 .7659 .26 ,2341 20 44 0434
120 Days 4,200,000 210,000 6,171,283 214,200 1,887,283 21,07 ,7315 1,07 ,2685 23.21 .0480
150 Days 3,360,000 168,000 5,393,048 172,200 1,949,048 21.97 .7016 1.97 .2984 25.70 .0515

15,000 Head Lot
Continuous
60 Days 12,600,000 630,000 15,426,524 636,300 2,700,524 19,88 .8199 A2  .180%F 18.55 . 0401
90 Days 8,400,000 420,000 11,271,817 426,300 2,745,817 20,25 ,7659 .25 L234) 20.40 L0434
120 Days 6,300,000 315,000 9,248,559 321,300 2,822,559 21,05 .7315 1.05 .2685 23.14 0480
150 Days 5,040,000 252,000 8,078,337 258,300 2,912,337 21.94 ,7016 1,94 ,2984 25.60 L0515

“The breakeven price is déefined as the slaughter price required to exactly cover the total cost
of feeding.

bThe price margin required is the feeder cattle price minus the slaughter price necessary to cover
all costs,

Cost per pound of gain is the total cost of feeding, excluding the purchase price of feeder animals
but including interest on the purchase of feeder animals, divided by the pound gained during the feeding
process, %

drotal cost includes interest on feeders, feeder cost, and other cost,

€0ther cost includes feed cost, fixed cost, and nonfed variable costs,

fThe b value for price margin required (PMR) is negative in every case.
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APPENDIX TABLE H.1

TOTAL COST, TOTAL REVENUE, AND PROFIT AT 20 CENTS FEEDER COST AND IWO SLAUGHIER PRICES; AND

CHARGE WITH EACH ONE CENT CHANGE PER POUND OF FEEDER COST AND SLAUGHTER PRICE, 500
POUND HEIFERS IN CONTINUOUSLY OPERATING FENCELINE BUNK SYSTEMS AT FULL

UTILIZATION

Feedlot Size

ATR and Profit with One

and Length Total Cost Total Revenue Profit Cent Change in Sales
of Feeding Sales  Feeder Price Slaughter Price Slaughter Price or Feeder Price '
Period Volume 20¢ 204 304 204 30¢ Sales Feeder®
Pounds -Dollars~
300
60 Days 1,177,902 232,856 235,580 353,370 2,724 120,514 11,779 -92,090
80 Days 855,360 172,891 171,072 256,608  -1,819 83,717 8,553 6,090
120 Days 677,160 144,075 135,432 203,148  -8,643 59,073 6,771 4,590
150 Days 568,974 127,357 113,794 170,692 13,562 43,335 5,689 3,690
600
60 Days 2,355,804 460,706 471,160 706,741 10,454 246,035 23,558 18,180
90 Days 1,710,720 339,399 342,144 513,216 2,745 173,817 17,107 12,180
120 pays 1,354,320 281,804 270,864 406,296 -10,940 124,492 13,543 9,180
150 Days 1,137,150 249,779 227,430 341,145 -22,349 91,366 11,371 7,380
1,000
60 Days 3,926,340 760,300 785,268 1,177,902 24,968 417,602 39,263 30,300
90 Days 2,851,200 560,863 570,240 855,360 9,377 294,497 28,512 20,300
120 Days 2,257,200 465,007 451,440 677,160 ~13,567 212,153 22,572 15,300
150 pays 1,896,048 409,393 379,209 568,814 -30,183 159,421 18,960 12,300
2,000
60 Days 7,852,680 1,518,077 1,570,536 2,355,804 52,459 837,727 78,526 60,600
90 Days 5,702,400 1,118,534 1,140,480 1,710,720 21,946 592,186 57,024 40,600
120 bays 4,514,400 927,133 902,880 1,354,320 -24,253 427,187 45,144 30,600
150 Days 3,792 096 813,644 758,419 1,137,629 =-55,224 323,985 37,920 24,600
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APPENDIX TABLE H,1 (Continued)

i

Feedlot Size

o et eeavoonn
—eseens

eror———pmront
— rempvimriesoresd

=

AEﬁ'and Profit with One

and Length Total Cost Total Revenue Profit Cent Change in Sales
of Feeding Feeder Price  Slaughter Price Slaughter Price or Feeder Price
Period Volume 204 20¢ 304 - 204 304 Sales Feeder
Pounds -Dollars- '
5,000
60 Pays 19,631,700 3,771,727 3,926,340 5,889,510 154,613 2,117,783 196,317 1515500
90 Days 14,256,000 2,783,010 2,851,200 4,276,800 68,190 1,493,790 142,560 101,500
120 Days 11,286,000 2,297,533 2,257,200 3,385,800 -~40,333 1,088,267 112,860 76,500
150 pays 9,480,240 2,019,166 1,896,048 2,844,072 -123,118 - 824,906 94,802 61,500
10,000 :
60 Days 39,263,400 7,527,560 7,852,680 11,779,020 325,120, 4,251,460 392,634 303,000
90 Days 28,512,000 5,536,306 5,702,400 8,553,600 166,094 3,017,294 285,120 203,000
120 pays 22,572,000 4,580,056 4,514,400 6,771,600 -65,656 2,191,544 225,720 153,000
150 Days 18,960,480 4,023,703 3,792,096 5,688,144 -231,607 1,644,441 189,604 123000
15,000
60 Days 58,895,100 11,288,815 11,779,020 17,668,530 490,205 6,379,715 588,951 454,500
90 Days 42,768,000 8,300,753 8,300,753 12,830,400 252,847 4,529,647 427,680 304,500
120 pDays 33,858,000 6,863,191 6,771,600 10,157,400 -91,591 3,294,209 338,580 229,500
150 Days 28.440,720 6,029,993 5,688,144 8 532 216 -341,849 2,502,223 284 407 184,500

%This is equivalent to the change in total cost for each situation shown in Appendix G,
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APPENDIX TABLE H,2

TOTAL COST, TOTAL REVENUE, AND PROFIT AT 20 CENTS FEEDER COST AND TWO SLAUGHTER PRICES; AND
CHARGE HITH EACH ONE CENT CHANGE PER POUND OF FEEDER COST AND SLAUGHTER PRICE, 700
" POUND STEERS Iﬂ CONTIHUOUSLY OPERATING FENCELINE BUNK SYSTEMS AT
'FULL UTILIZATION

Feedlot Size ATR and Profit with One

Total Revenue

and Length Total Cost Profit Cent Change in Sales
of Feeding Sales Feeder Price Slaughter Price Slaughter Price or Feeder Price
Period Volume 22¢, 20¢ 30¢ 20¢ 30¢ Sales Feeder
Pounds -Dollars-
300
60 Days 1,552,122 341,041 310,424 465,637 -30,617 124,596 15,521 12,726
90 Days 1,113,156 249,311 222,631 333,947 -26,680 84,636 11,131 8,526
120 Days 878,526 204,577 175,705 263,558 -28,872 58,981 8,785 6,426
150 Days 736,529 178,655 147,306 220,959 -31,349 42,304 7,365 5,166
600
60 Days 3,104,244 677,319 620,849 931,273 -56,470 253,954 31,042 25,452
90 Days 2,266,312 493,669 445,262 667,894  -48,407 174,225 22,263 17,052
120 Days 1,757,052 404,263 351,410 527,116 -52,853 122,953 17 570 12,852
150 Days 1,472,025 352,377 294,405 441,608 -57;972 89,231 lh 720 10,332
1,000
60 Days 5,173,740 1,124,527 1,034,748 1,552,122 -89,779 427,595 51,737 42,420
90 Days 3,710,520 815,563 742,104 1,113,156 -73,459 297,593 37,105 28,420
120 Days 2,928,420 666,710 585,684 878,526 -81,026 211,816 29,282 21,420
150 Days 2,454,408 580,414  -490,882 736,322 -89,532 155,908 24,544 17,220
2,000
60 Days 10,347,480 2,240,850 2,069,496 3,104,244 -171,354 863,39 103,474 84,840
90 Days 7,421,040 1,628,049 1,484,208 2,226,312 -143,841 598,263 74,210 56,840
120 pays 5,856,840 1 330 666 1,171,368 1,757,052 -159,298 426,386 585,684 42,840
150 Days 4,908,816 1«158 297 981,763 1,472,645 -176,534 314,348 490,882 34,440
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APPENDIX TABLE H.2 (Continued)

Feedlot Size

ATR and Profit with One

and Length Total Cost Total Revenue Profit Cent Change in Sales
of Feeding Sales Feeder Price Slaughter Price Slaughter Price or Feeder Price
Period Volume 22¢ 20¢ 30¢ 20¢ 30¢ Sales Feeder
Pounds - -Dollars-
5,000
60 Days 25,868,700 5,574,698 5,173,740 7,760,610 -400,958 2,185,912 258,687 212,100
90 Days 18,552,600 4,049,251 3,710,520 5,565,780 -338,731 1,516,529 185,526 142,100
120 Days 14,642,100 3,307,325 2,928,420 4,392,630 -378,905 1,085,305 146,421 107,100
150 Days 12,272,040 2,875,906 2,454,408 3,681,612 -421,498 805,706 122,720 86,100
10,000
60 Days 51,737,400 11,137,251 10,347,480 15,521,220 -489,771 4,383,969 517,374 424,200
90 Days 37,105,200 8,086,774 7,421,040 11,131,560 -665,704 3,044,816 371,052 284,200
120 Days 29,284,200 6,599,683 5,856,840 8,785,260 -742,843 2,185,577 292,842 214,200
150 Days 24,544,080 5,737,448 4,908,816 7,363,224 -828,632 1,625,776 245,440 172,200
15,000
60 Days 77,606,100 16,699,124 15,521,220 23,281,830 -1,177,904 6,582,706 776,061 636,300
90 Days 55,657,800 12,124,417 11,131,560 16,697,340 -992,857 4,572,923 556,578 426,300
120 Days 43,926,300 9,891,159 8,891,159 13,177,890 -1,105,899 3,286,731 439,263 321,300
150 Days 36,816,120 8,594,937 7,363,224 11,044,836 1,231,713 2,449,899 368,161 258,300

®This is equivalent to the change in total

cost for each situation shown in Appendix G.
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TOTAL COST, TOTAL REVENUE. AND PROFIT FOR 500 POUND HEIFERS FED CONTINUOUSLY IN FENCELINE BUNK
SYSTEMS, AT ALTERNATIVE SCALES AND USE LEVELS,AND WITH FEEDER AND SLAUGHTER CATTLE PRICES
APPROXIMATING 1960 OKLAHOMA CONDITIONS

APPENDIX TABLE I.1

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Other $19,80 on Total Per Head Total Revenue Profit
Situation Cost? Per Cwt Feeders Cost Sold _$22,90 $24,30  $22,90. $24,30
~ Dollars -
300 Head Lot
One Lot-300
60 Days 12,897 29,700 297 42,894 144 151 - 7 --
90 Days 16,789 29,700 446 46,935 158 165 - 7 -
120 Days 20,759 29,700 594 51,053 172 174 185 2 13
150 Days 25,141 29,700 743 55,584 187 183 194 -4 7
Continuously-300
60 Days 51,056 178,200 1,782 231,038 130 151 -—- 744 -
90 Days 51,091 118,800 1,782 171,673 145 165 -- 20 -
120 Days 2,275 89,100 1,782 143,157 161 174 185 13 24
150 Days 53,554 71,280 1,782 126,619 178 183 194 5 16
Continuously-100
60 Days 21,015 59,400 594 81,009 136 151 -- 15 --
90 Days 20,983 39,600 594 61,177 154 165 -- 11 --
120 Days 21,410 29,700 594 51,704 174 174 185 0 11
150 Days 21,796 23,760 594 46,150 195 183 194 =12 -1
600 Head Lot
One Lot=-600
60 Days 22,896 59,400 594 82,800 140 51 -- 11 --
90 Days 30,124 59,400 891 90,415 152 165 -- 13 -~ 2
120 Days 37,152 59,400 1,188 98,340 166 174 185 8 19 e
150 Days 46,803 59,400 1,485 107,688 181 183 194 2 13




APPENDIX TABLE I,1 (Continued)

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Othera $19,80 on Total Per Head Total Revenue Profit
Situation Cost Per Cwt Feeders Cost Sold $22.90 $24,30 $22.90 $24,30
~-Dollars
Continuously-600 ,
60 Days 97,106 356,400 3,564 457,070 128 151 ~- 23 -
90 Days 95,799 237,600 3,564 " 336,963 142 165 -- 23 -
120 Days 98,204 178,200 3,564 279,968 157 174 185 17 28
150 Days 102,179 142 ;500 3,564 . 248,303 174 183 194 9 20
Continuously-200 _
60 Days 37,820 118,800 1,188 157,808 133 151 -~ 18 --
90 Days 37,825 179,200 1,188 118,213 149 165 - 16 -
120 Days 38,604 59,400 1,188 99,192 167 174 185 7 18
150.Days 39,436 47,520 1,188 88,144 186 183 194 -3 8
5,000 Head Lot
One Lot-5,000
60 Days 151,001 495,000 4,950 650,951 132 151 -- 19 -=
90 Days 211,677 495,000 7,425 714,102 144 165 -- 21 -
120 Days 274,816 495,000 9,900 779,716 158 174 185 16 27
150 Days 343,955 495,000 12,375 851,330 172 183 194 11 22
Continuously-5,000
60 Days 741,727 2,970,000 29,700 3,741,427 126 151 - 25 -
90 Days 753,010 1,980,000 29,700 2,762,710 140 165 -- 25 -o
120 Days 767,533 1,485,000 29,700 2,282,233 154 174 185 20 31
150 Days 789,166 1,188,000 29,700 2,006,866 169 183 194 14 25

61¢



APPENDIX TABLE I,l1 {(Continued)

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Other $19,80 on Total Per Head Total Revenue Profit
Situation Cost Per Cwt Feeders Cost Sold $22.90 824,30 $22.90 $24.30
- Dollars =
Continuously~1,500 '
60 Days 252,131 891,000 8,910 1,152,041 129 151 - 22 -
90 Days 251,720 594,000 8,910 854,630 144 165 - 21 -
120 Days 258,049 445,500 8,910 712,459 160 174 185 14 25
150 Davs 264,703 356,400 8,910 630,013 177 183 194 6 17

aTotal other costs include feedj nonfeed variable cost excluding death loss; and fixed cost,

bThese prices represent the average 1960 ""Good" and "Choice" slaughter prices at the Oklahoma
City Public Stockyards as reported by USDA Market News Service,
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APPENDIX TABLE I.2

TOTAL COST, TOTAL REVENUE, AND PROFIT FOR 700 POUND STEERS FED CONTINUOUSLY IN FENCELINE BUNK
SYSTEMS AT ALTERNATIVE SCALES AND USE LEVELS AND WITH FEEDER AND SLAUGHTER CATTLE PRICES
APPROXIMATING 1960 OKLAHOMA CONDITIONS

l!

Feeder Total Revenue and Profit at
Total Cost Interest ' Total Cost Two Slaughter Prices Per thb
Other $23,00 on Total Per Head Total Revenue Profit
Situation Cost®  Per Cwt  Feeders Cost _ Sold ~ $23.20 $24,60 $23.20 $24.60
‘ - Dollars -
300 Head Lot :
One Lot~-300 j
60 Days 114,522 48,300 483 63,305 213 202 -- -11 --
90 Days 19,240 48,300 725 68,265 230 217 -- -13 . -
120 Days 24,328 48,300 966 73,594 248 229 243 -19 -5
150 Days 29,785 48,300 1,208 79,293 267 240 254 -27 ~-13
Continuously-300 ' , '
60 Days 61,069 289,800 2,898 353,767 199 202 -~ 3 -
90 Days 61,739 193,200 2,898 257,837 217 217 -- 0 --
120 Days 63,205 144,900 2,898 211,003 237 229 243 -8 6
150 Days 65,003 115,920 2,898 183,821 258 240 254 -18 -4
-Continucusly-100
60 Days 24,347 96,600 966 121,913 205 202 - -3 --
90 Days 24,535 64,400 966 89,901 227 217 -- -10 --
120 Days 25,103 48,300 966 74,369 250 229 243 -21 -7
150 Days 25,591 38,640 966 65,197 275 240 254 -35 -21
600 Head Lot
One Lot-600 '
60 Days 26,185 96,600 966 123,751 208 202 - -6 -—
90 Days 35,383 96,600 1,449 133,432 225 217 -- -8 --
120 Days 45,375 96,600 1,932 143,907 242 229 243 -13 1

150 Days 56,084 96,600 2,415 155,099 261 240 254 -21 -7
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APPENDIX TABLE I.2 (Continued)

|

‘ Feeder .‘Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Other 523,00 on Total Per Head Total Revenue Profit
Situation Cost? Per Cwt Feeders Cost - Sold $23,20 $24,.60 $23,20 824,60
- Dollars -~ :
Continuously-~600
60 Days 117,375 579,600 5,796 702,771 197 202 - 5 --
90 Days 118,525 386,400 5,796 510,721 215 217 - 2 --
120 Days 212,519 289,800 5,796 417,115 234 229 243 =5 9
150 Days 125,073 231,840 5,796 = 362,709 255 240 254 -15 -1
Continuously-200 ' ‘
60 Days ‘44,601 193,200 1,932 239,733 202 202 -- 0 --
90 Days 44,916 128,800 1,932 175,648 222 217 -- -5 --
120 Days 45,897 96,600 1,932 144,429 243 229 243 -14 0
150 Days 47,125 77,280 1,932 126,337 266 240 254 -26 12
5,000 Head Lot
One Lot-3,000
60 Days 178,050 805,000 8,050 991,100 200 202 - 2 --
90 Days 252,993 805,000 12,075 1,070,068 216 217 - 1 --
120 Days 334,771 805,000 16,100 1,155,871 234 229 243 -5 9
150 Days 421,806 805,000 20,125 1,246,931 252 240 254 -12 2
Continuously-5,000
60 Days 908,498 4,830,000 48,300 5,786,798 195 202 -—- 7 --
90 Days 923,051 3,220,000 48,300 4,191,351 212 217 -- 5 -
120 Days 951,125 2,415,000 48,300 3,414,425 230 229 243 -1 13
150 Days 981, 706 1.932,000 48,300 2,962,006 249 240 254 -9 5
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APPENDIX TABLE I.2 (Continued)

—

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per thb
Other 523,00 on Total Per Head Total Revenue Profit’
Situation Cost? Per Cwt Feeders Cost Sold $23,20 $24.60 $23.20 $24.60
- Dollars -
Continuously-1,500
60 Days 302,163 1,449,000 14,490. " 1,765,653 198 - 202 -- 4 -
90 Days 304,904 566,000 14,490 1,285,394 216 217 -- 1 -
120 Days 312,690 724,500 14,490 1,051,680 236 229 243 -7 7
150 Days 321.907 579,600 14,490 915,997 257 240 254 -17 - -3

aTotal other costs include feed, nonfeed variable cost excluding death loss, and fixed cost, -

bThesé prices represent the average 1960 "Good" and "Choice" slaughter prices at the Oklahoma
City Public Stockyards as reported by USDA Market News Service,
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APPENDIX TABLE 1.3

TOTAL COST, TOTAL REVENUE, AND PROFIT FOR 500 POUND HEIFERS FED CONTINUOUSLY IN FENCELINE BUNK
SYSTEMS AT ALTERNATIVE SCALES AND USE LEVELS AND WITH FEEDER AND SLAUGHTER CATITLE PRICES
APPROXIMATING JANUARY THROUGH JUNE 1963 OKLAHOMA CONDITIONS

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Other $23,00 on Total  Per Head Total Revenue Profit
Situation Cost®  Per Cwt _ Feeders Cost Sold $21.00 $22.25" $21.00 $22.25
' - Dollars =
300 Head Lot
One Lot-300 »
60 Days 12,987 34,500 345 47,742 161 139 - =22 -
" 90 Days 16,789 34,500 518 51,807 174 151 - -23 -
120 Days 20,759 34,500 690 55,949 188 160 169 -28 -19
150 Days 25,141 34,500 863 60,504 204 168 178 -36 - =26
Continuously-300
60 Dbays 51,056 207,000 2,070 260,126 146 139 - -7 --
90 Days 51,091 138,000 2,070 191,161 o161 151 - - =10 -
120 Days 52,275 103,500 2,070 157,845 177 160 169 -17 -8
150 Days 53,557 82,800 2,070 138,427 194 168 178 -26 ~-16
Continuously~100 _
60 Days 21,015 69,000 690 90,705 153 139 -— =14 -
90 Days 20,983 - 46,000 690 67,673 171 151. - =20 -~
120 Days 21,410 34,500 690 56,600 191 160 169 -31 -22
150 Days 21.796 27,600 690 50,086 211 168 178 =43 ~33

#Total other costs include feed, nonfeed variable cost excluding death loss, and fixed cost,

bThese prices represent the average 1960 "Good" and "Choice'" slaughter prices at the Oklahoma
City Public Stockyards as reported by USDA Market News Service,
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APPENDIX TABLE IL.4

TOTAL COST, TOTAL REVENUE, AND PROFIT FOR 700 POUND STEERS FED CONTINUOUSLY IN FENCELINE BUNK
SYSTEMS AT ALTERNATIVE SCALES AND USE LEVELS AND WITH FEEDER AND SLAUGHTER CATTLE PRICES
APPROXIMATING JANUARY THROUGH JUNE 1963 OKLAHOMA CONDITIONS

Feeder Total Revenue and Profit at
Total Cost Interest Total Cost Two Slaughter Prices Per Cwt
Other $24.33 on Total Per Head Total Revenue Profit
Situation Cost? Per Cwt Feeders Cost Sold _$21.25 $22.75 $21,25 $22,75
- Dollars -
300 Head Lot
One Lot-300
60 Days 14,522 51,093 511 66,126 223 185 -- -38 --
90 Days 19,240 51,093 766 71,099 239 199 -- -40 --
120 Days 24,328 51,093 1,022 76,443 257 210 224 -47 -33
150 Days 29,785 51,093 1,277 82,155 277 220 235 -57 -42
Continuously-300
60 Days 61,069 306,558 3,066 370,693 208 185 - -23 --
90 Days 61,739 204,372 3,066 269,177 227 199 -- -28 --
120 Days 63,205 153.279 3,066 219,550 246 210 224 -36 =22
150 Days 65,003 122,623 3,066 190,692 268 220 235 -48 -33
Continuously-100
60 Days 24,347 102,186 1,022 127,555 215 185 -- -30 --
90 Days 24,535 68,124 1,022 93,681 237 199 -- -38 --
120 Days 25,103 51,093 1,022 77,218 260 210 224 -50 -36
150 Days 25,591 40,874 1,022 67,487 285 220 235 =65 -50

aTotal other costs include feed, nonfeed variable cost excluding death loss, and fixed cost,

bThese prices represent the average 1960 "Good" and '"Choice'" slaughter prices at the Oklahoma
City Public Stockyards as reported by USDA Market News Service,
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APPENDIX TABLE J.1

' TOTAL OTHER COST, BREAKEVEN PRICE, AND COST PER POUND OF GAIN AT TWO -ALTERNATIVE GRAIN SORGHUM
PRICES; AND CHANGES IN BREAKEVEN PRICES AND COST PER POUND OF GAIN ASSOCIATED WITH
' INCREASING PRICE OF GRAIN SORGHUM BY TEN CENTS?

o ~— reo—— - e —— — i
s — — —— ——

st ottt
——

Total Feeder QGréin‘Sorghum at $1.80/cwt Grain Sorghum at $1,50/cwt /BEP ACPPG
. Cost at 20¢  Total Other Total Other ‘ With 104 With 10¢
Scale _Per Pound Cost  BEP = CPPG Cost BEP.__CPPG A in milo x in-milo

-~ . Pollars:= - ‘v'CdnESQPgr.Eound_ ~-Pollars- -7 oile sa=Gents per Pound-

, _ - 500 Pound Heifers"‘ , : v
60 Days 181,800 51,056 19.77 19,02 48,312 ‘19,53 17.38 .08 .55

90 Days 121,800 51,091 20,21 20.71 47,717 19,82 18.69 .13 .67
120 Days . 91,800 52,275 21,28 - 23,80 48,453 20,71 21,33 .19 .82
150 Days 73,800 53,557 22,38  26.49 49,321 21,64 23.60 .25 .9

700 Pound Steers

60 Days - 254,520 61,069 20,33 21,77 56,881 20,06 19,47 09 .77

90 Days 170,520 61,739 20.86 23,52 56,797 20,42 20,79 .15 .91
120 Days 128,520 63,205 21,82 26.45 - 57,716 21,20 23,22 21 1,08
150 Days 103,320 65,003 22,85 29,04 59,072 22.05 25,40 27 1,21

aAssuming a 300 head fenceline bunk feeding system, continuocus feeding, and full utilization,
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APPENDIX TABLE K,1

AND PER POUND COST AND REVENUE WITH FEEDER CATTLE PRICE, SLAUGHTER CATTLE PRICE, AND

GRAIN SORGHUM PRICE AT REPORTED AVERAGE MONTHLY PRICE FROM 1960-19863, 2 500 POUND
HETFERS, 90 DAY FEEDING PERIOD, 2,000 HEAD BUNK FEEDLOT AND
CONTINUOUS FEEDING

Total - Feeder Other Sale Price
Total Total Cost Cost Cost Heifer
Sale Feede Feeder OtherC Total Per Pound Per Pound Per Pound Good
Date Cost Cost Cost Cost Sold Sold Seld 600~-800
Cents Per- - Dollars - o - Cents Per Pound -
Pound
1960
Jan, 23,49 953,694 285,790 1,239,484 21,74 16,72 5,01 22,49
Feb, 21,38 868,028 288,777 1,156,805 20,29 15,22 5.06 22,90
Mar., 20,50 832,300 290,229 1,122,529 19,69 14,60 5.09 23,98
Apr, 19,00 771,400 290,956 1,062,356 18,63 13,53 5.10 24,38
May 19,81 804,286 292,489 1,09,775 19,23 14,10 5.13 23,88
June 21,58 876,148 290,229 1,166,377 20,45 15,36 5,09 23,75
July 22.18 900,508 288,777 - 1,189,285 20,86 15,79 5.06 23,12
Aug, 20,95 850,570 289,503 1,140,073 19,99 14,92 5.08 22,38
Sept, 19,90 807,940 283,531 1,091,471 19,14 14,17 4,97 21,74
Oct, 19,44 789,264 276,831 1,066,095 18,70 13,84 4,85 21,69
Nov, 18,50 751,100 275,378 1;026,&78 18,00 13,17 . 4,83 22,25
Dec, 18,50 751,100 275,378 1,026,478 18,00 13,17 4,83 22,55
1961 v :
Jan, 18,31 743,386 276,831 1,020,217 17.89 13,04 4,85 23,909
Feb! 18.94 768 ,964 279,818 1,048 782 18.39 13.48 4,91 23,12
Mar, 20.18 819,308 285,063 1,104,371 19,37 14,37 5,00 22,84
Apr, 20,12 816,872 287,243 1,104,115 19,36 14,33 5,04 22,55
May 20,72 841,232 286,516 1,127,748 19,78 14.75 5.02 21,08
June 20,74 842 044 289,503 1,131,547 19,84 14,77 5,08 20,62
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APPENDIX TABLE K,1 (Continued)

Total Feeder Other Sale Price
_ Total Total Cost Cost Cost Heifer
Sale Feedeg Feeder OtherC Total Per Pound Per Pound Per Pound Good
Date Cost Cost " Cost ’ Cost Sold " Sold Sold - 600-800
Cents Per - Dollars - v - Cents Per Pound -
—Pound :
1961 ' : . :
July 20.80 844,480 293,943 1,138,423 19.96 14,81 5.15 20.77
Aug, 20.35 826,210 - 302,821 1,129,031 19,80 14,49 : 5.31 21,94
Sept. 19,99 811,594 303,628 - 1,115,222 19,56 14,23 . 5.32 22.00
Oct, 19,99 811,594 298,381 1,109,975 -19.47 14,23 5.23 21.89
Nov, 20,51 832,706 297,656 1,130,362 19,82 14,60 5.22 22.68
Dec, 20.12 816,872 298,381 1,115,253 19,56 14,33 5.23 23.11
1962 K : . . _ . , '
Jan, 19,86 806,316 -+ 299,107 1,105,423- 19,39 14,14 5,25 23,05
Feb, 19.76 802,256 299,915 1,102,171 19,33 - 14,07 5.26 23,12
Mar, 20,30 824,180 300,641 1,124,821 19,73 14,45 © 5,27 22,74
Apr, 21,98 892,388 301,367 1,193,755 20.93 15,65 5,28 23,69
May 022,36 907,816 305,080 1,212,896 21,27 15,92 5.35 22,95
June 22,02 894,012 305,807 1,199,819 21,04 15.68 5,36 22,95
July 22,40 909,440 306,534 1,215,974 21,32 15,95 5,38 23.25
Aug. 21,55 874,930 307,341 1,182,271 20.73 15.34 5.39 23,73
Sept. 22,15 899,290 305,080 1,204,370 21,12 - 15,77 5,35 25,04
Oct, 21,82 885,892 302,094 1,187,986 20,83 15,54 5.30 25,25
Nov. 22,14 898,884 299,915 1,198,799 21,02 15,76 5,26 25,25
Dec, 22 .40 909,440 300,641 1,210,081 21,22 15,95 5,27 25,21

822



APPENDIX TABLE K,1 {(Continued)

. Total Feeder Other Sale Price
Total Total Cost Cost Cost Heifer
Sale Feeder Feeder Otherc Total. Per Pound Per Pound Per Pound Good
Date Cost? Cost Cost Cost Sold - Sold - Sold 600-800
Cents Per - Dollars =~ - Cents Per Pound -
Pound
1963 o .
Jan, 25,37 1,030,022 301,367 1,331,389 23.35 - 18,06 5.28 23,95
Feb, 22,50 913,500 302,094 1,215,594 21,32 16,02 5,30 22,12
Mar, 25,25 1,025,150 304,354 1,329,504 23,31 17.98 5,34 20.50
Apr, 23,00 933,800 305,807 1,239,607 21,74 16 .38 5.36 21,25
May 22,25 903,350 306,534 1,209,884 21,22 15,84 5.38 ' 21.00

June 22,00 893,200 306,534 1,199,734 21,04 15,66 5.38 21,25

aFeed”prices are as reported by Statistical Reporting Service and Eattle prices by USDA-AMS
Market News Service, / v

rbThe feeder price represents the price paid by the feedlot operator when the animal was pur-
chased rather than the feeder price at the selling date, Total feeder cost includes:an interest

charge,
®Total other cost includes feed, nonfeed variable cost except death loss, and fixed cost,

dSum of total other cost and feeder cost.
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APPENDIX TABLE K.2

TOTAL AND PER POUND COST AND REVENUE WITH FEEDER CATTLE PRICE SLAUGHTER CATTLE PRICE, AND
GRAIN SORGHUM PRICE AT REPORTED AVERAGE MONTHLY PRICE FROM 1960-1963, 2 500 POUND
HEIFERS, 150 DAY FEEDING PERIOD, 2,000 HEAD BUNK FEEDLOT AND
CONTINUOUS FEEDING

: Total  Feeder Other ‘ o _
Total Total Cost Cost Cost ‘Sale Price
Sale Féedeg Feeder Otherc Total Per Pound Per Pound Per Pound Heifers Heifers
Date Cost Cost - Cost Cost Sold ‘Sold  Sold Good Choice
Cents Per . = Dollars - ' - Cents Per Pound - -Dollars~
Pound
1960
Jan, 25,65 630,990 299,295 930,285 24,53 16.64 7.89 23,72 24,50
Feb, 24,33 598,518 301,204 899,722 23,73 15,78 7.9 22.10. 24,71
Mar, 23,49 577,854 304,969 882,823 23,28 15,24 8.04 22,49 25,96
Apr.. 21,38 525,948 306,876 832,824 21,96 13,87 8,09 22,90 26,51
May 20,50 504,300 307,806 812,106 21,42 13,30 8.12 23,98 - 26,12
June 19.00 467,400 309,713 777,113 20.49 12,33 8.17 24,38 25,76
July 19,81 487,326 306,876 794,202 20,94 12,85 8,09 23,88 25.12
Aug, 21,58 530,868 304,969 835,837 22,04 14,00 8.04 23,75 24,33
Sept, 22,18 545,628 305,947 851,575 22 .46 14,39 8.07 23,12 23,68
Oct, 20,95 515,370 298,366 813,736 21,46 13,59 7.87 22,38 23,44
Nov, 19,90 489,540 289,858 779,398 20,55 12,91 7.64 21.74 23.87
Dec. 19,44 478,224 287,950 766,174 20,20 12.61 7.59 21,69 24,30
1961
Jan. 18,50 455,100 287,950 743,050 19.59 12,00 7.59 22,25 25,03
Feb, 18,50 455,100 289,858 744,958 19,65 12,00 7.64 22,55 24,86
Mar, 18.31 450,426 293,623 744,049 19,62 11,88 7.74 23,09 24,69
Apr, 18,94 465,924 300,274 766,198 20,21 12,29 7.92 23,12 24,55
May - 20.18 496,428 303,111 799,539 - 21,08 13,09 7.99 22,84 22,83

June 20,12 494,952 302,132 797,084 21.02 13,05 7,97 22,55 22,62
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APPENDIX TABLE K.2 (Continued)

Total = Feeder Other

‘ Total Total ' Cost Cost Cost Sale Price
Sale Feeder Feeder © Other Total £ ©Per Pound Per Pound Per Pound Heifers Heifers
Date Costb Cost - Cost® ) Costd Sold Sold ‘Sold Good Choice

Cents Per - Dollars - . = Cents Per Pound - -Dollars~
Pound
1961 ‘ '
July 20,72 509,712 305,947 @ 815,659 21,51 13,44 8.07 21,08 22.42
Aug, 20.74 510,204 311,620 821,824 21,67 13,45 8.22 20,62 23,23
Sept., 20,80 511,680 322,966 834,646 22,01 13,49 8.52 20,77 23.50

Oct, 20,35 500,610 323,895 824,505 21,74 13,20 8.54 21,94 23.39

Nov, 19.99 491,754 317,294 809,048 21.34 12,97 8.37 22,00 24,00

Dec, 19,99 491,754 316,364 808,118 21,31 12,97 8.34 21,89 24,62
1962 .

Jan, 20,51 504,546 317,294 821,840 21,67 13,31 8.37 22,68 24,70

Feb, 20,12 494,952 318,223 813,175 21.44 13.05 8.39 23.11 24,50

Mar, 19,86 488,556 319,201 807,757 21,30 12,88 8.42 23,05 24,48

Apr, 19,76 486,096 320,130 806,226 21,26 12,82 8. .44 23,12 25,12

May 20,30 499,380 321,059 820,439 21.64 13,17 8.47 22,74 24,48

June 21,98 540,708 325,803 866,511 22,85 © 14,26 8.59 23,69 24,22

July 22,36 550,056 326,731 876,787 23,12 14,51 8.62 22,95 24 .54

Aug, 22,02 541,692 327,709 869,401 22,93 14,28 8.64 22,95 25,29

Sept, 22,40 551,040 328,639 879,679 23,20 14,53 8,67 23,25 26,76

Oct, 21,55 530,130 325,803 855,933 22,57 13,98 8.59 23,73 26 .88

Nov, 21,82 536,772 322,037 858,809 22,65 14,16 8.49 25,04 26,84

Dec, 22,14 544 644 319,201 863,845 22,78 14,36 8.42 25,25 26,88
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APPENDIX TABLE K.,2 (Continued)

Total Feeder Other
Total Total Cost Cost Cost Sale Price
Sale Feeder Feeder Other Total Per Pound Per Pound Per Pound Heifers Heifers
Date Cost Cost Cost® Cost Sold Sold Sold Good Choice
GCents Per - Dollars - - Cents Per Pound - ~-Dollars~
Pound
1963 .
Jan, 22.40. 551,040 320,130 871,170 22,97 14,53 8.44 23,95 25,55
Feb. 25,37 624,102 321,059 945,161 24,92 16,46 8.47 22,12 23.75
Mar, 22 .50 553,500 322,037 875,537 23,09 14,60 8.49 20.50 22,12
Apr, 25,25 621,150 324,873 946,023 24,95 16,38 8.57 21,25 21.00
May 23.00 565,800 326,731 892,531 23,54 14,92 8.62 21,00 22,25
June 22,25 547,350 327,709 875,059 23,08 14,43 8,64 21,25 22,25

¥Feed prices are as reported by Statistical Reporting Service and cattle prices by USDA-AMS

Market News Service,

bThe feeder price represents the price paid by the feedlot operator when the animal was pur-

chased rather than the feeder price at the selling date.

charge.

Total feeder cost includes an interest

“Total other cost includes feed, nonfeed variable cost except death loss, and fixed cost.

d
Sum of total other cost and feeder cost.
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APPENDIX TABLE K.3

TOTAL AND PER POUND COST AND REVENUE WITH FEEDER CATTLE PRICE, SLAUGHTER CATTLE PRICE, AND
GRAIN SORGHUM PRICE AT REPORTED AVERAGE MONTHLY PRICE FROM 1960-1963, 2 700 POUND
STEERS 150 DAY FEEDING PERIOD, 2,000 HEAD BUNK FEEDLOT AND

CONTINUOUS FEEDING

Total Feeder Other T
Total Total Cost Cost Cost Sale Price
Sale Feeder Feeder Other Total Per Pound Per Pound Per Pound Steers
Date Cos tP Cost Cost® Costd Sold “Sold ' Sold Choice -
Cents Per - Dollars =-. - Cents Per Pound -~ -Dollars-~
Pound
1960 :
Jan, 26,36 907,838 365,748 1,273,586 25,94 18.49 7.45 25,67
Feb, 26,09 898,540 368,438 1,266,978 25,81 18,30 7.51 25,25
Mar, 24 54 845,158 373,867 1,219,025 24,83 17,22 7.62 24,96
Apr, 22,69 781,444 376,536 1,158,000 23,59 15,92 7.67 24,18
May 22,40 771,456 377,926 1,149 382 23,41 15,72 7.70 23.59
June 23,99 826,216 380,615 1,206,831 24,59 16,83 7.75 24,07
July 24,69 850,324 376,556 1,226,880 24,99 17,32 7.67 24,76
Aug, 25,10 864,444 373,867 1,238,311 25,23 17.61 7.62 25,46
Sept, 24,89 857,212 375,187 1,232,399 25,11 17.46 7.64 25,20
Oct, 23.50 809,340 364,428 1,173,768 23,91 16 .49 7.42 25,00
Nov, 22,85 786,954 352,252 1,139,206 23,21 16,03 7.18 24,60
Dec, 22,69 781,444 349,561 1,131,005 23,04 15,92 7.12 22 .64
1961
Jan, 21,69 747,004 349,561 1,096,565 22,34 15,22 7.12 22,58
Feb, 20,75 714,630 352,252 1,066,882 21,73 14,56 7.18 22,26
Mar, 20,94 721,174 357,680 1,078,854 21.98 14,69 7.29 23,30
Apr, 22,26 766,634 367,118 1,133,752 23,10 15,62 7.48 23,68
May 22,92 789,365 371,177 1 160 542 23,64 16,08 7.56 23,55

June 23,06 794,186 369,808 1, 163 994 23,71 16,18 7,53 24,30
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APPENDIX TABLE K,3 {(Continued)

Total Feeder Other
Total Total Cost Cost Cost Sale Price
Sale Feeder Feeder Other Total Per Pound Per Pound Per Pound Steers
Date Cos t? Cost Cos t© Cost Sold - Sold ‘Sold " Choice-
Cents Per - Dollars - - Cents Per Pound - -Dollars-
Pound
1961
July 23,40 805,896 375,187 1,181,083 24,06 16.42 7.64 24,72
Aug. 23,16 797,630 383,306 1,180,936 24,06 16,25 7.81 25,10
Sept, 23,99 826,216 399,493 1,225,709 24,97 16.83 8.14 25,25
Oct, 23,00 792,120 400,862 1,192,982 24,30 16.14 8.17 25,50
Nov, 22,86 787,298 391,423 1,178,721 24,01 16.04 7.97 25,71
Dec, 22.48 774,211 390,055 1,164,266 23,72 15,77 7.95 25,18
1962
Jan, 23,27 801,419 391,423 1,192,842 24,30 16.33 7.97 24,75
Feb, 22,98 791,431 392,744 1,184,175 24 .12 16.12 8,00 25,19
Mar, 22,50 774,900 394,114 1,169,014 23,81 15,79 8.03 26,01
Apr, 22,92 789,365 395,434 1,184,799 24,14 16,08 8.06 27,66
May 23,36 804,518 396,803 1,201,321 24,47 16.39 8.08 28,02
June 23,25 800,730 403,552 1,204,282 24,53 16,31 8,22 28.16
July 24,48 843,091 404,921 1,248,012 25,42 17,18 8.25 28.09
Aug, 24,14 831,382 406,241 1,237,623 25,21 16,94 8,28 26,02
Sept 24,86 856,178 407,612 1,263,790 25,75 17.44 8.30 27.69
Oct, 24,15 831,726 403,552 1,235,278 25,16 16 .94 8.22 28,00
Nov, 24,82 854,801 398,173 1,252,974 25,53 17.41 8.11 28.17
Dec, 25,45 876,498 394,114 1,270,612 25,88 17.86 8.03 28,13
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APPENDIX TABLE X,3 (Continued)

—— e onamr—

Total Feeder Other
Total - Total ' Cost Cost Cost Sale Price
Sale Feédeg Feeder Other Total Per Pound Per Pound Per Pound Steers
Date Cost Cost Cost® Costd Sold Sold Sold Choice
Cents Per - Dollars - - Cents Per Pound - -Dollars-
—Pound
1663
Jan. 24,98 860,311 395,434 1,255,745 25.58 17.53 8.06 26 .43
Feb, 24,49 843,436 396,803 1,240,239 25,27 17.18 8.08 24,50
Mar, 24,75 852,390 398,173 1,250,563 25,48 17.36 8.11 22,88
Apr, 25.06 863,066 402,182 1,265,248 25,78 17.58 8.19 23.46
May 25,19 867,544 404,921 1,272,465 25,92 17.67 8.25 22.75
June 24,33 837,925 406 241 1,244 166 25,35 17,07 8,28 22 .62

iFeed prices are as reported by Statistical Reporting Service and cattle prices by USDA-AMS
Market News Service,

bTh.e feeder price represents the price paid by the feedlot operator when the animal was pur-
chased rather than the feeder price at the selling date., Total feeder cost includes an interest
charge,

€Total other cost includes feed, nonfeed variable cost except death loss, and fixed cost,

dSum of total other cost and feeder cost,
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