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INTRODUCTION

The purpose of this study is the derivation of future feeder cattle
requirements in the United States. To accomplish this objective, it
was necessary to make detailed beef and veal demand projections as well as
to evaluate specific segments of the cattle-beef industry.

Feeder cattle requirements are important to all segments of the cattle-
beef industry. Beef producers need information about future availabilicty
and potential market demand for feeder cattle. Information on beef supply
sources is also essential to research endeavors concerned with evaluating
the industry, and the potential beef supply response possibilities in the
future.

Changes in consumer demand in conjunction with technological changes
require continuous evaluation and reorganization of the cattle-beef industry.
A simple look at historical trends reflect the dynamic adjustments that
have been made in the past.

The variation in the rate of population growth, compesition of the
population, and fluctuating disposable incomes add to the complexity of
evaluating a demand for beef in 1980. A void of data on average carcass
weights by component as well as the complexity of maintaining a cattle
inventory balance also contribute to the difficulty of evaluating the

potential beef supply relative to the expected market demand.



Objectives

The objectives of this study were concerned with the various supply/
demand relationships within the cattle-beef industry:
(1} Develop a model to estimate demand for beef and veal to 1980
based on previously published research and projectiocns.
(2) Equate a supply of beef and veal to the projected aggregate
demand by simulating cattle inventory and beef supply responses.
(3) Derive U.S8. feeder cattle requirements to 1980 based on re-

sults of the first two objectives.



CHAPTER I

METHODOLOGY

Beef and veal demand projections, 1f realized, will necessarily equal
and be supplied by the various cattle and calf slaughterings of the cattle
industry (dairy as well as beef cattle) and net imports of beef and veal.
A detailed analysis of the various cattle and calf components con inventory
from year to year was necessary to continually estimate future demands of

beef as well as accounting for cattle in future years.

Beef and Veal Demand Projections

Projections of beef and veal demand in the United States have been

estimated in this study as follows:

~

(1) X ’ X3t) +X

10 = G i Py R

where,

~

% e

Total U.S. projected aggregate domestic demand for beef and
veal in period t. (Carcass weight basis)

X Total U.S. population in period t.

2t
X3 = Per Capita beef and wveal consumption in period t.
t s

(Carcass weight basis)

X&t = Total beef and veal exports in period t. (Carcass weight
basis)

X5t = Total beef imports in period t. (Carcass weilght basis)

X6t = Total veal imports in period t. (Carcass weight basis)

Projected beef and veal demand is based on other exogenous variables

for any given period t. Other studies have been utilized to obtain the



requisite population and per capita beef and veal consumption projections,

i.e., variables X and X

2t 3¢ Projections of exports and imports, variables

X X, and X, _ have been made based on available data and are explained

4t’ T5t 6t
in a later chapter. This study has focused on cattle-beef industry projections
based on the estimated demand (and supply balance) relationships. Hence,

the above specifications to estimate X " has been adequate.

1

Cattle Inventory Balance

A general requirement for the evaluation of the cattle-beef industry
is an understanding of the cattle inventory and implications of changes
within this inventory.

Current inventory data avallable from the United States Department of

Agriculture (USDA), beginning in 1970, contain the following components:

Cattle Inventory Components, January 1 Data1

1. Beef cows and heifers that have calved

2. Milk cows and heifers that have calved

3. Heifers: Beef cow replacements 500 pounds and over
4. Heifers: Milk cow replacements 500 pounds and over
5. Heifers: Other heifers 500 pounds and over

6. Steers, 500 pounds and over

7. Bulls, 500 pounds and over

8, Steers, heifers, and bulls under 500 pounds

lThe weight specifications for each of the latter six inventory
components are applicable throughout this paper in accordance with USDA
procedures and data estimates. Further reference to the weight specifications
is generally omitted.



In general it is useful to think of the Total Cattle Inventory (Clt) as

being comprised of the above components as follows:

(2) B Z C1jt
where,
C1t = All Cattle Inventory, January 1,
period t.
C = Cattle Inventory by component i,
ljc ;
January 1, period t.
where, also, j = 1,2,3,...... 8 refers to the individual cattle inventory

components as defined above.

Further development of a cattle inventory '"balance" system for per-
iod t (January 1 to December 31) requires an understanding of the gains
and losses during the period. Hence the beginning inventory in peried t
plus gains and losses during the period result in an ending Inventory for
period t. This ending inventory can also be defined as the beginning
inventory for period (t+l) as follows:

3) Creeen) = Cae™2etCaeCarCseCeetCre Cot

where, Cit refers to the following inventory changes:

Cl(t+l) = All Cattle Inventory, January 1, periocd t+1
Clt = All Cattle Inventory, January 1, period t
C2t = Total Calf Crop, period t

CBt = Total Cattle Imports, period t

C4t = Total Cattle and Calf Slaughter, period t

CSt = Total Cattle and Calf Losses, period t
C6t = Total Cattle Exports, period t
C7t = Rearrangement gains by component, period t

CBt = Rearrangement losses by component, period t



The above specification denotes an aggregate Inventory Balance System
for period t. Variables C2t and CBt represent gains to the inventory,

while variables C CSt’ and C6t represent losses. Variables C7t and CSt

4t’
do not represent an aggregate change in total inventory, however, they do
represent gains and lossés of the varicus components which are important
in maintaining an inventory balance.

In recognition of the various USDA cattle inventory components as

described above, a further disaggregation of the all cattle inventory can

be specified as follows:

- 1 eygetd Caperl eoperl eyl el
(4) C c,..+) C ¢c,,. -, C
1(t+1) 1jtj =1 j o1 3jtj o1 jtj=l 5] j 21 63t

%i

c C
7it
1% 521
where, Cit is as previocusly defined
where, also, j = 1,2,3,..... 9 refers to the individual cattle inventory
components as follows:
Component j Description

1 Beef Cows

2 Milk Cows

3 Beef Cow Replacements

4 Milk Cow Replacements

5 Other Heifers

6 Steers

7 Steers, Heifers, and Bulls

8 Bulls

9 Calves

The nine components specified in equation (4) represent a level of
aggregation which is feasible to utilize in an Inventory Balance System.
The first eight compbnents represent those utilized by USDA and the additional

component (j=9) represents calves that are born in period t. This



additional component is necessary to account for the calves born during
the period even though they are present in another class at the end of
period t.

Beef Supply Response Relationships

Given the sbove specification of aggregate U.S. beef and veal demand
and the Cattle Inventory Balance System for period t, attention was turned

to estimation of beef and veal supply response relationships which were
9

equated to the demand, The beef and veal supply is reflected as E c
j=1

equation (4} of the Cattle Inventory Balance System. In other words, a

43t P

given demand projection, Xlt’ if realized, must be equal to an estimated
aggregate supply response. (Note that net export requirements are included

~

in the above demand equation so that X . also implies an aggregate production

1
requirement for U.S. producers of beef and veal.

Supply (production) of beef and veal in the U.S. is composed of a
variety of supply components. In outline form, the supply components of
concern in this study are as shown in Figure 1. V;rious types of cattle
and calves are produced and slaughtered to yield beef or veal. Cows and
bulls of both beef cattle and dairy breed origin are involved as well as
young cattle of beef, dairy or mixed breed origin. By including calf-
slaughter and veal production iﬁ the Supply Responses, a balance sheet
of cattle and calves in the industry may be established,

Substantial amounts of beef are supplied as 'by-products' of beef
cattle or dairy cattle production enterprises., Due to aging of cattle,
the basic breeding herds (both beef and dairy cattle) must be continuously

replaced. However, 'beef' is produced as a result of this culling and

replacement process.
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Young cattle provide the bulk of beef supplies, yet a key distinction
among cattle by breed is still important. Young cattle of beef breed
origin are intended almost entirely for beef production. However, dairy
calves are often simply a by-product of the dairy production process; and
if dairy calves are not kept for replacements they become an optional
beef~production jinput, i.e., calves may be grown-out to produce beef. Also,
in some dairy herds, the dairy cbws are crossed with beef cattle to produce
"mixed' breed cattle which are more suited to beef production,

A further important aspect of beef supply response relationships is
fed versus nonfed production of young cattle. Fed beef production involves
minimally a high energy level finish feeding of cattle, whereas nonfed
beef producticn involves production growth to maturity at a slower rate
on lower energy rations, e.g., grass feeding or other high roughage feeding
programs.

The above noted aspects of 'beef and veal' production are critical
in terms of an expected beef supply response becausé of differential carcass
yields from each type of animal. Also, optional production practices
among U.S. producers concerning cattle slaughter components can result in
varied aggregate beef supply response from a given overall cattle herd
inventory.

In recognition of various beef supply components and corresponding
expected differential carcass yields, the following general beef supply

response relationship is specified:
) 14 14

(5) o= (¥ %, )=«(§ X, "X )
7t kel 7kt k=1 gkt "9kt

lBeef Supply Variables hav: been specified as (Xi ) rather than Cattle
Inventory Variables (C, ) since the Beef Supply is eventually equated to
the Beef Jemand Variableés (Xit).
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where, X?t = Total beef and veal supply (carcass weight equivalent)
X, .= Total ef and veal supply from kth type cattle slaughtered
7kt . , .
with k type carcass weight in period t.
X, .= Number of the kth type cattle slaughtered in peried t.
8kt '
(Figure 1)
ngt= The average {expected) carcass weight of the kth type

cattle slaughtered in period t, and,
where, also, k = 1,2,3,.....14 refers to the individual supply components

as follows:

Component k Description
1 Beef Cows
2 Milk Cows
3 Cull Bulls
4 Beef Cow Replacements
5 Milk Cow Replacements
6 Fed Other Heifers
7 Fed Steers
8 Fed Steers, Heifers, and Bulls
9 Fed Bulls
10 Nonfed Other Heifers
11 Nonfed Steers
12 Nonfed Steers, Heifers, and Bulls
13 Nonfed Bulls
14 Calves

The fourteen components are a result of the subdivisions of the com
ponents utilized in the Cattle Inventory Balance System. The additional
components have been necessary due to the differential beef supply responses

described above. Therefore, the following relationship exists:
14

9
(6) yc,..=1 X
) 4jt k=1 8kt
The fourteen (k=14) components specified in equation (5) represent a
selected level-of-aggregation (see Figure 1), Five levels-of-aggregation

are depicted in Figure 1, with levels I, II, ...,V indicating increasing

numbers of components of beef and veal supply specified.
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Equation (5) above represents a level-of-aggregation of beef supply
components which is believed feasible to estimate in this study. More
 detailed specifications of components are generally preferred, e.g., beef,
dairy, or mixed breeds, from the standpoint of eventually deriving feeder
cattle requirements for a future period t; however, existing data
availability has limited this area of research.

Beef supply response relationships for a given period t are necessarily
conditioned and limited by developments in periods t-1, t-2...etc.
Furthermore, desired beef supply response in future periods, i.e., t+l,
t+2,...., etc., will also affect needed behavior in period t if such sub-
sequent response patterns are to be realized,

Implicitly, then, it is understood that equation (5) for a given
period t, is simply an accounting equation to estimate beef supply given
slaughter numbers and average carcass yields. A more encompassing beef
supply response system of relationships is needed in order to establish
the technical and economic feasibility of any particular total beef supply

yield.

Beef Demand/Supply Balance

For purposes of this study, it is assumed that a projected U.S5. ag-
gregate beef demand for period t (equation (1)) can and will be realized;
and, further, that this projected demand will be obtained in general ac-
cording to the supply response relationship defined (equation 5). That

is, a beef demand/supply balance is assumed as follows:

() xlt = X?t or, from (1) and ii)
Ko Kgp) + Xy X Xey= (kzl }_{Skt Xkt

where, th are as defined above.



CHAPTER IT

DEMAND, DATA SOQURCES AND PROJECTIONS OF EXOGENOUS VARTABLES

Population Estimates and Projections

Population is commonly estimated three different ways by the Bureau
of Census: (1) Total population of the United States, which includes
Armed Forces overseas; (2) Total resident population, which is obtained by
subtracting an estimate of the Armed Forces overseas; and (3) Civilian resident
population, which 1s obtained by subtracting an estimate of the total
Armed Forces. Table 1 reflects the various population estimates for the
period 1960~1970. Population estimates are included in this study to
emphasize the differences in the types of population estimates. Traditionally,
per capita consumption is derived by using civilian resident population
on July 1, however, projections are available only for total population of
the United States including Armed Forces overseas.

The national population projections used in this study are those de-
rived by the United States Department of Commerce, Bureau of Census.1
The prejections were developed using a cohort component methed whereby each
of the componentsAof population change (fertility, mortality, and migrationm)

1s projected separately.

lU.S. Department of Commerce, Bureau of Census, "Projections of the
Population of the United States, by Age and Sex: 1970 to 2020," Current
Population Reports, Series P-25, No. 470 (Washington, D.C.: U.S. Government
Printing Office, 1971).
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TABLE 1

POPULATION ESTIMATES OF THE UNITED STATES,
BY TYPE OF POPULATION: 1860-1970
{Numbers in Thousands)

Percentb
Civilian Annual
Resident Total Total U.S. Change
5 Population Resident Population of Total
Year Estimate Population Estimate Population
1960 176,136 179,175 180,667 147
1961 181,123 182,973 183,672 1.5
1962 183,644 185,738 186,504 1.4
1963 186,448 188,438 189,197 1.4
1964 189,085 191,085 191,833 1.3
1965 191,539 193,460 194,237 1.2
1966 193,345 195,501 196,485 1.1
1967 195,181 197,374 198,629 1.0
1968 197,026 199,312 200,619 1.0
1969 199,067 201,306 202,599 1.1
1970 201,014 203,736 204,800 1.1

%UM'IB%ié
bPercent annual change based on population at beginning of the year.
Source: U.S. Department of Commerce, Bureau of Census, "Population Estimates

and Projections', Current Population Reports, Series P-25, No. 460,
(Washington, D.C.: U.S. Government Printing Office, 1971), p.8.
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The key assumption in this method is the average number of children
a cohort of women bear during their lifetime. Since fertility is the
component of population change characterized by the highest degree of un-
certainty, four alternative assumptions were made as to the level of co-

hort fertility as reflected in Table 2.

TABLE 2

LEVEL OF FERTILITYZ

Ultimate Completed gohort

Projection Series Fertility Rate
Series B 3,100
Series C 24075
Series D 2,450
Series E 2,110

®Ibid., Table E, p. 6.

PThe “"completed cohort fertility rate" is the number of children born
to a cohort of 1000 women upon completion of childbearing ages. (Defined
as ages 14 through 49 with a mean age of 25.8).

Series B represented a reasonable upper limit and is close to the
level of cohort fertility suggested by birth expectations data from the
post World War I1 era. Series D reflected the level of fertility exper-
ienced by the birth cohorts of women during the Depression. Series C was
set midway between Series B and D. Series E was added in 1970 and is use-
ful analytically because it represents "replacement level" fertility in

the United States. The levels of fertility in the four series were about

evenly spaced.
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Table 3 reflects the set of age-sex specific mortality rates used
for all population series. The projected mortality rates were based on
projections to the year 2000 prepared in 1966 by the Division of Actuary,
Social Security Administration, and presented in "United States Population

'

Projections for OASDHI Cost Estimates.' Linear interpolation was used

for values between 1967 and 2000.

TABLE 3

ESTIMATED AND PROJECTED LIFE EXPECTANCY AT BIRTH BY SEX®

Sex 1967 - 2000
Male 67.0 69.1
Female 74,2 75.3

aU. S. Department of Commerce, Bureau of Census, ''Projections of the
Population of the United States, by Age and Sex: 1970 to 2020", Current Popu-
lation Reports, Series P-25, No. 270 (Washington, D.C.: U.S. Govermment
Printing Office, 1971), Table H, p. 9.

Net immigration after July 1, 1970 is assumed to be 400,000 annually,
and is used for population projections.

A general assumption is that there will be no distrastrous war,
widespread epidemic, depression, or similar catastrophe. The projection
of births are subject to more uncertainty than mortality and immigration
even with the rather wide range of fertility assumptions offered. However,

for the purpose of this study, the Current Population Reports by Bureau of

Census are adequate and have heen used.
Current population projections to 1980 are found in Table 4. Per

capita consumption usually is derived by using civilian resident population



16

ZT-1T *dd ‘T _@arqel ‘(46T ‘°°TF30 BuljuTid JUSWIIDA0H °§°[l
0% *ON fgz~g soTaag “s3yzodsy UOIJELINAOg 3u=2xan) °,,0Z07 ©3 QL6T
poatup =ya jo uorierndog Y3 jo suor3ioalfoig, ‘snsua) JO nesing ‘sdoisumo) jo Jusmiiede@ *S*p

$*9tQ ‘Uo3ITUTYSEBM)

:x2g pue 28y £q ‘sojze3g

*1eaf sya yo SutuuilSszq je uoijeindod uo poseq 2JuryYo TENUUE JUIVISJ

q
*sIseq T h.mﬂ.m.m

$321IN0¢g

I°'T G9/°/22 €T §68°0¢T ST 86H°€ET L°T GZ1°9€T 0861
T°'T z8z°cze €T 6£8°12C ST A A VYA L°T 769°7¢€T 66T
T°'T 9z78°zZZ €T 888 ‘¥7C ¢'T 058922 LT L6L°82T 8161
T°T LO%0Te €1 810272 ST 89S ETT L°T 616°622 LL6T
I°'T TE0“8TT T 6£2°6T2 7T €8€°0Z7 9°1 61G°TTT 9L6T
T'T £0L°5T2 Z°1 196912 7T SLEfLTT S 1 LLIT8TT GL6T
T'T #TY ETT Z*T 166°€TC €'T L2S°%T1Z G'T €60°STZ vI6T
T°T ST TTIZ T°T 0£S° 112 €1 LY8°T1T T [yl i d €L6T
0'T oﬁo.mom‘ T°T 18T °607 Z°T CEe 60T €T #8% ¢ 60T TL6T
0'T 988°90¢ T 6€£6°90T 1 686°907 Z°T 008°.0T TL6T
agueyn a1 a8uey) a 23uel) 9 adueyn q muwmw
@Hm:mc< S9T199 nﬂm:cu4 SaTIag nﬁmﬂﬁﬁ4 S2T1I95 ﬁﬁmﬂﬂcﬂ S9TIDG

JU=2 HmnH ud.wu.u.mm uﬁmuumm. ud.wuu.mm

086T 93 TL6T

(spuesnoy] ur siaquny)
: (SVIASYAAO SHDMOd ANV
HNIQNTONI) NOIIVINdOd °S°N TVIOL A0 SNOIIJACo¥d

7 ATIVL



17

on July 1.1 Civilian resident population has been used in the past
primarily because estimates are available for domestic, civilian food
consumption., Since population projections are for the total population,
the assumpticn has been made that the Armed Forces consumption of beef and
veal is the same as civilian consumption. By making this assumption, no
estimate was necessary for the size of the Armed Forces or beef and veal
consumed by Armed Forces during the projection pericd.

Series D population projections reflect growth rates commensurate with
recent trends. This series reflects an annual growth rate of between 1.1
and 1.3 per cent through 1980 compared with a rate of nearly 1.6 per cent
between 1950 and 1969. Series D has been used extensively as a target
"predictor" in this study. Series E has also been included in this study
and reflects a somewhat lower population projection approaching the "replace-

ment level" fertility of 2.11 children per family.

Per Capita Beef and Veal Consumption

Per capita beef and veal consumption projections used were those obtained
from the Outlook and Projections Section, Economic and Statistical Analysis
Division, Economic Research Service (ERS), USDA. Traditionally this ERS
gection has been responsible for making long run projections for all
agricultural commodities. The two most recent studies have been evaluated

and utilized where appropriate in this study.

1U.S. Department of Agriculture, Economic Research Service, U.S. Food
Consumption - Sources of Data and Trends 1909 - 1963, Statistical Bulletin,
No. 364, (Washington, D.C.: U.S. Government Printing Office, 1965), p. 2.
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To eifectively evaluate long range supply and demand prospects for
beef, Daly found it necessary to look at the entire livestock-feed balance
within agricultUIE.l Included also, were the competition of various meats,
including beef, pork, mutton and poultry, as well as other economic growth
factors. OSpecific assumptions and projections included the following:

1. Population growth was projected to increase about 1.5 per cent per
year with a total population of 242 million in 1980. (This
projection seems relatively high. Recently revised projections
by the Bureau of Census estimate population in 1980 between 227-
236 million with annual increases of 1.1 to 1.3 per cent).

2. Economic growth was projected at 4 to 4 1/2 per cent per year.
Disposable personal income was projected at $3,250 in 1980 with
constant 1958 dollars.

3. Technological advances were projected to continue, however, more
rapid for feed grains than for livestock products through 1980.

4, Gradually declining costs for feed grains %ere implied in the
projection framework.

5. Based on the above projections, the following relationships were
estimated for 1980; (see Table 5).

6. The target 1980 estimate made by Daly was 123 pounds of beef and
veal per capita. The other estimates reflect the extreme of the

likely projections.

lRex F. Daly, Livestock Demand Qutput and Prices, (Materials presented
at the American National Cattleman's Association Conference, July 26-28,
1967, Denver, Colorado.)
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TABLE 5

PROJECTIONS RELATED TQ PER CAPITA BEEF CONSUMPTION IN 1980

Exports Feed Farm Beef & Veal Beef & Veal Annual Increase
Estimate of Feed Price Price of Donmestic Per Capita in Per Capita
Level Grains Corn Cattle Use Consumption Consumption
% $ § Mil, Lbs. Lbs. Z
Righ Kone .80  20.00% 33,500 137 i
Target 3 .90  23.40% 30,255 123 1.0
Low 41/2 1.00  25.00% 29,060 119 .8

Arbitrary price assumptions made by Daly as a basis for illustrating
different impacts on demand.

These projections were made in 1967 and since that time more recent

studies have been made by Culver and Chai.l

Culver and Chai followed Daly's procedures, but basically revised

the major demand shifters, population and income:

1. U.S. Population was assumed to rise to 235 million by 1980
rather than the 242 million used by Daly earlier. (This is still
relatively high when compared to the most £ecent population pro-
jections by the Bureau of Census, i.e., 227-236 million).

2. Disposable income was projected to reach $3,326 in 1980 (up from
$3,250) with constant 1958 dollars or §5,357 in current dollars.

Projections of livestock and livestock products were derived from

combining results of a livestock-feed model and individual commodity
estimates by commodity specialists.2 The livestock feed model, given

projected feed prices and exogenous demand shifters, provides annual

1David W. Culver and J. C. Chai, "A View of Food and Agriculture in 1980"

Agricultural Economics Research, Vol. 22, No. 3, (July, 1970), with Statistical
Appendix.

2A. C. Egbert and S. Rentlinger, "A Dynamic Model of the Livestock Feed
Sector," Journal of Farm Economics, 47:1288-1305, December, 1965.
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estimates of production and prices for livestock and prices for livestock
products. Once a demand for livestock products was established, the
elasticities of beef, veal, pork, and chicken were applied to derive
per capita consumption estimates for each commodity based on population
projections.

Accordingly, per capita beef and veal consumption was estimated to
rise to 130 pounds by 1980.l This estimate reflects an increase of 13.4
pounds, or 11,5 per cent from the 1970 level of 116.6 pounds. Additionally,
a 135 per capita beef and veal consumption estimate was utilized, based
on recent trends of population, income, and anticipated demand. The 130
and 135 pounds per capita consumption estimates by 1980 provide a range
of subsegquent results.

Anticipated increases of per capita consumption of beef and veal
are not assumed to be linear. Meat substitutes now offer little compe-
tition to beef and veal, however, by 1980 new technological developments
could lead to considerably expanded use of meat extf-anders.2 Hence, beef
and veal consumption may increase at a slower rate between 1975-1980
relative to 1970-1975, for example.

Veal coﬁsumption has been dropping for many years and further declines
are projected through 1980. In 1960 per capita consumption of veal was

6.1 pounds and by 1970 it had decreased 52 per cent to 2.9 pounds.3

lDavid W. Culver and J. C. Chai, "A View of Feed and Agriculture in
1980," Agricultural Economics Research, Vol. 22, No. 3, (July, 1970}, p. 63.

2Donald Seaborg, "Beef Cattle: The Next Ten Years', U.S. Department
of Agriculture, Economic Research Service, Livestock and Meat Situation,
No. 173, May, 1970, (Washington, D.C.: Government Printing Office, 1970),
p. 33.

3U.S. Department of Agriculture, Agriculture;, Agricultural Statistics,
1971, (Washington, D.C.: Government Printing Office, 1971), Table 525, p. 362.
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Further declines in veal consumption willl be due to fewer dairy calves
and the tendency for more dairy heifers to be fed out in feedlots.

One of the primary assumptlons has been to project per capita con-
sumption of veal to decline linearly to 2.0 pounds in 1975 and a further
decline to 1.5 pounds in 1980.l Based on this projection calf slaughter

has been reduced accordingly as described in the Beef Supply Response Model,

1980 Beef and Veal Consumption

Given the population and per capita beef and veal consumption pro-
jections for 1980, attention was turned to projecting the United States
demand for beef and veal in 1980 as specified in equation (1) earlier.
Table 6 reflects demand projections for all population Series with a
per capita beef and veal consumption of 130 and 135 pounds in 1980. This
study has dealt speFifically with population Series D as a target, with
Series E also being considered in all cases.

TABLE 6

PROJECTED BEEF AND VEAL DEMAND FOR THE UNITED STATES IN 1980

Population Series®

U.S. Per Capita (Numbers in Thousands).
Beef and Veal Series B Series C Series D Serles E
Consump tion (236,725) (233,798) (230,855) (277,765)
(Pounds) = = ==mmmm————mee—ee Million Pounds —————=——=————=————m
130 © 30,774 30,397 30,011 29,609
135 31,958 31,563 31,165 30,748

%.s. Department of Commerce, Bureau of Census, "Projections of the
Population of the United States, by Age and Sex: 1970 to 2020," Current
Population Reports, Series P-25, No. 470, (Washington, D.C.: U.S. Government
Printing Office, 1971), Table 1, pp. 11-12.

lDonald Seaborg, "Beef Cattle: The Next Ten Years', U.S. Department of
Agriculture, Economic Research Service, Livestock and Meat Situation, No. 173
(May, 1970), (Washington, D.C.: Government Printing Office, 1970), p. 35.
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Beef and Veal Exports and Imports

Imports of beef are likely to rise steadily through 1980. The rise
is expected to approximately parallel growth in domestic production. How-
ever, the actual rate of increase will depend on both domestic programs.
and import restrictions as well as growth in foreign markets.

In 1969 beef imports were divided into the following classes:l

Boneless, fresh or frozen 84 %
Bone in, fresh or frozen 1%
Canned 10 %
Pickled, cured, other 5%

100 %

Beef imports are similar to domestic cow beef and is used similarly,
mainly in hamburger and processed meat products., Australia and New Zealand
are the largest suppliers and accounted for 57 per cent of the total supply
in 1970.

Table 7 reflects beef import projections based primarily on trends of
the 1960's. Projections for 1972-1980 are 7 per cent of the beef and veal
consumption in the year t based on Series D population projections and a
linear increase in beef and veal consumption to 130 pounds in 1980.

Between 1960-1970 veal imports have averaged a relatively consistent
20 wmillion pounds yearly, and this figure has been used for veal import
projections for 1972-1980 in Table 7.

Public Law 88-482, enacted in August, 1964, outlines procedures for
reviewing the meat import situation and specifies conditions for proclaim-
ing import quotas for certain meats, primarily fresh or frozen beef and

mutton. The import quota is related to the level of domestic production

lU.S. Department of Agriculture, Economic Research Service, Livestock

and Meat Situation, No. 173, (May, 1970), (Washingten, D.C.: Government
Printing Office, 1970), p. 19.
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of these meats. The law provides that if estimated imports of fresh,
chilled or frozen cattle meat and meat of goats and sheep, other than
lamb, equal or exceed 110 per cent of the adjusted base quota for that year,
the President is required to invoke a quota of imports of these meats.

The adjusted base quota for a year is derived by adjusting the base
of 725.4 wmillion pounds specified by law (approximately the 1959-63 average
annual imports of these meats) by the percentage increase of decrease
since 1959-63 in domestic commercial production of these meats. The law
defines the level of domestic production as a 3 year average for the year
in which the quota is applied and the two preceding years.

While the quota limits imports, exporting countries seem to hold their
shipments near this maximum, Unless existing regulations are repealed, it
appears reasonable to expect similar behavior throughout the projection
period as long ag the United States maintains a favorable market for
foreign supplies,

Beef and veal exports are typically very smalllbecause of the generally
higher wholesale meat prices in the United States than in other countries.
Expor#s between 1960-1970 were usually less than .5 per cent of the U.S.
production. There are, however, large markets abroad for byproducts of

the meat-packing industry but these exports do not affect this study.

1The June, 1972 repeal, of import quotas by President Nixon, suggests
that imports may be underestimated for 1972. Also, subsequent projections
may be low if quotas are not reinstated.
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TABLE 7

BEEF AND VEAL; EXPORTS AND IMPORTS FOR THE UNITED STATES:
1960-1971 ACTUAL AND PROJECTIONS TO 1980
(Carcass Weight Equivalent)

~ Net Import
Beef Veal Beef & Veal Beef & Veal Per Capita
Year Imports Imports Exports Net Imports Consumption
—————————————————— Million Pounds =——————=—m————um- -~ Pounds --

1960 760 15 53 722 4.3
1961 1,021 16 58 979 5.4
1962 1,414 26 53 1,387 7.6
1963 1,651 26 54 1,623 8.7
1964 1,068 17 96 989 5.2
1965 923 19 97 845 b4
1966 1,182 22 88 1,116 5.8
1967 1,313 15 94 1,234 6.3
1968 1,500 18 94 1,428 7.2
1969 1,615 25 87 1,553 7.8
1970 1,792 24 104 1,712 8.3
1971 1,708 20 80 1,648 8.0
Projected

1972 1,747 20 80 1,687 8.1
1973 1,785 20 80 1,625 8.2
1974 1,827 20 80 1,767 8.3
1975 1,869 20 80 1,809 8.4
1976 1,912 20 80 1,852 8.4
1977 1,958 20 80 1,798 8.5
1978 2,004 20 80 1,944 8.7
1979 2,053 20 80 1,993 8.7
1980 2,100 20 80 1,940 8.8

Source: 1960-1970, U.S. Department of Agriculture, Agricultural Statistics,
1971 (Washington, D.C.: Govermnment Printing Office, 1971), Table 526,
p. 363.

1971, Preliminary

1972-1980, Projections
Notes:

1, Veal Import projections are an average of veal imports for the
years 1960-1970.

2. Beef and Veal Export projections are an average of beef and
veal exports for the years 1960-1971. Projected veal exports are negligible.
3. Beef Import projections are 7 per cent of beef and veal
consumption in year t based on Series D. population projections and a linear

increase in 1980.
4, Per Capita Consumption projections of Net Imports based on
Series D, population projections.
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Reflected in Table 7 are beef and veal export projections for 1972-1980
which are an average of the beef and veal exports for the years 1960-1971.
Projected veal exports are a negligible part of the total beef and veal

exports.

Domestic Demand for Beef 1980

The demand for domestic beef was derived from total demand for beef
and veal by including export and import projections, plus veal consumption.
Table 8 shows estimated domestic demand projections for all population
series. Population Series D was used as a target projection with Series
E also being considered.

TABLE 8

PROJECTED DEMAND OF BEEF PRODUCED IN THE UNITED STATES IN 1980

Per Capita Population Series?

Consumption (Numbers in Thousands)

Domestic Series B Series C Series D Series E

Produced Beef (236,725) (233,798) (230,855) (277,765)

smee. POUTIGE == memeems—sseseeee Hillion Poufitly Se-—fei—s—sammais
119.8l 28,360 28,009 27,656 27,265
124, 8% 29,543 29,178 28,811 28,425

%u.s. Department of Commerce, Bureau of Census, "Projections of the
Population of the United States, by Age and Sex: 1970 to 2020", Current
Population Reports, Series P-25, No. 470, (Washington, D.C.: U.S. Govern-
ment Printing Office, 1971), Table 1, pp. 11-12,

Notes:

1. 130 pounds per capita consumption includes 1.5 pounds veal and
8.8 pounds net import.

2. 135 pounds per capita consumption total which includes 1.5 pounds
veal and 8.8 pounds net import.



CHAPTER III

CATTLE INVENTORY AND BEEF SUPPLY DATA
AND PROJECTIONS TO 1980

Cattle Inventory Balance Data

Using the cattle inventory balance equation previously explained,
gains and losses by component were derived. Estimates of the beginning
inventory were made of each component, except imports and exports of live
cattle which were considered to be exogenous.

The 1970 calf crop was estimated to be 93.76 per cent of beef cows and
milk cows that have calved on January 1, 1970. It was assumed that the
calf crop increases to 94 per cent of beef cows and milk cows :in 1971 and
remains constant through 1980.

Slaughter precentages, found in Table 9, are extremely important be-
cause they represent the initiation of the beef supply given the various
carcass weights. Percentages for 1970 were based on meeting published 1970
USDA slaughter statistics. Attention was also paid to maintaining a balance
of cattle necessary to sustain growth in livestock slaﬁghter for future

periods. Slaughter percentages for 1970 by component were as follows:
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="Coeificients used for Per Capita

b/

="Coeflicients used for Per Capita

£/Cuu[fiCiPﬂLS used fer Per Capita

Consumption of 130 Peunds in 1980 with

Consumption of 135 Pounds in 1980 with

Consumption of 130 Pounds in 1980 with

no cattle cycle.

no cattle cycle.

a cattle cycle.

TABLE 9
ESTIMATED CATTLE INVENTORY DATA FOR THE UNITED STATES BY COMPONENT: 1970-1980
Year

Item 1970 1971 1972 1973 1873 1975 1976 1977 1978 1979 1980
Beefl Cow

Calving Rg?e L9376 L9400 L9400 .9400 .9400 L9400 .9400 .9400 L9400 .9400 L9400

Slaughteri/ .1183 L1200 1300 L1445 L1445 L1445 1445 L1445 AT L1445 L1445

Slaugh:erg .1183 .1200 .1300 .1300 .1300 1300 L1300 . 1300 - 1300 L1300 L1300

Slaughter— L1183 .1200 . 1300 L1650 L1600 .1500 L1350 L1200 . 1200 .1300 .1350

Losses .0100 .0100 0100 .0100 -0100 L0100 .0100 L0100 .0100 .Q100 .0100
Milk Cow

Calving Rate .9376 L9400 9400 L9400 -9400 .9400 L9400 .9400 L9400 L9400 9400

Slaughter L1467 . 1500 .1500 . 1500 .1500 . 1500 L1500 . 1500 . 1500 1500 L1500

Losses L0100 .0100 0100 L0100 .Q100 .0100 0100 L0100 0100 L0100 L0100
Beef Cow Replacement .

Slaughter .0350 .0350 .0350 .0350 .0350 0350 .0350 .0350 L0350 L0356 L0350

Losses L0150 L0150 L0150 ,0150 .0150 .0150 .0150 .0150 L0150 -01350 .0150

Rearranged to Beef Cow L9270 L9270 9270 9270 L9270 .9270 L9270 .9270 L9270 9270 .9270
Milk Cow Replacement

Slaughter L1500 L1500 . 1500 L1500 .1500 L1500 .1500 L1500 . 1500 - 1500 L1500

Losses 0150 .0150 L0150 L0150 .0150 .0150 0150 L0150 .0150 .0150 L0150

Rearranged to Milk Cow . 4585 4500 4500 L4500 L4500 L4500 4500 L4500 - 4500 L4500 L4500
Other Heifers/

Slaughter—/ <9350 L9350 19350 L9350 .9350 L9350 .9350 «9350 .9350 .9350 9350

SlaughterE .9350 .9350 .9350 L9350 L9350 -9350 .9350 .9350 L9350 .9350 .9350

Losses -0150 .0150 0150 ,0150 .0150 L0150 .0150 .0150 0150 GL50 L0150

Rearranged to Beef Cow .0200 .0200 L0200 .0200 .0200 .0200 .0200 .0200 L0200 .Qz200 .0200

Rearranged to Milk Cow L0100 .0100 0100 L0100 L0100 D100 .0100 L0100 L0100 L0100 L0100
Stecrs s

Slaughter L9600 .9600 L9600 .9600 L9500 L9600 .9600 .9600 .9600 .9500 L9600

Losses .0100 .01c0 .0100 .0100 .0100 L0100 ,0100 .0100 .0100 0100 L0100
Bulls

Slaughter . 2516 +2500 2500 L2500 . 2500 2500 . 2500 2500 L2500 L2500 L2500

Losses L0100 .0100 0100 L0100 .0100 L0100 .0100 L0100 L0100 L0 L0100
Steers, Heifers, and Bullg

Slaughter as Steers -1380 .1380 .1380 .13BC .1380 .1380 L1380 .1380 L1380 L1380 L1380

Slaughter as Other Heifers .0910 0910 0110 L0110 LG110 L0110 L0110 L0110 L0110 L0110 L0110

Slaughter .0050 .0050 L0100 L0100 L0100 L0100 L0100 .0100 L0100 L0100 L0100

Losses .0200 0200 .0200 .0200 .0200 .0200 0200 .0200 .0200 L0200 L0200

Rearranged to Beef Cow

Replacement L1530 L1530 .1530 L1530 V1530 L1530 .1530 L1530 L1530 L1530 L1530

Rearranged to Milk Cow

Replacement .0550 L0580 L0570 L0560 L0550 L0540 L0530 L0520 L0510 .0500 L0490

Rearranged to Other Heifers .1410 L1410 1420 L1430 L1440 L1450 L1460 L1470 1430 . 1490 . 1500

Rearranged to Steer L3540 L3540 L3540 L3540 L3540 L3540 L3540 L3540 L3540 L3540 L3340

Rearranged to Bull L0150 L0150 L0150 .0150 .Q150 .0150 L0150 .0150 L0150 L0150 .0150
Bepf Cow Calf

Losses 0600 .0590 L0580 L0570 .0560 L0550 0540 L0530 .0520 L0520 L0500

Rearranged to Beef Cow

Replacement .0530 .0530 .0530 .0530 .0530 .0530 ,0530 -0530 .0D530 .0530 .0530

Rearranged te Other Heifers 0500 .C500 L0500 .0500 L0500 L0500 L0500 L0500 L0500 L0500 L0500

kecarranged to Steer 1170 L1170 L1170 L1170 L1170 L1170 L1170 L1170 L1170 L1270 L1170

Rearranged to Bull L0050 L0050 L0050 L0050 0050 .0050 Q050 L0050 L0050 .Q050 L0050

Rearranged to Steer,

Heifers, and Bull L7100 .7100 . 7100 .7100 L7100 . 7L00 .7100 .7100 7100 L7200 L7100
Milk Cow Calves

Losses L0600 .0590 L0580 L0570 L0560 L0550 L0540 0530 L0520 L0510 0500

Rearranged to Milk Cow

REeplacement .00640 L0640 L0640 L0640 L0640 L0640 L0640 L0640 L0640 L0640 L0640

Rearranged to Other Heifer .0030 .0030 L0030 .0030 .0030 L0030 L0030 L0030 .0030 .0G30 -Uc3e

Rearranged to Steer L0350 L0350 L0350 L0350 L0350 .0350 .0350 L0350 L0350 L0350 L0350

Rearranged Lo bull L0030 .0030 .0030 .0030 L0030 L0030 .0030 .Q030 L0030 L0030 0030

Rearranged to Steer, Heifeors,

and Bull L8350 L8350 L8350 L8350 8350 .8350 8350 . 8350 B350 .8330 LH350

a/
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Inventory Slaughter Estimates 1970
Component Percent Slaughter
Beef Cows 11.83 4,307
Milk Cows 14.67 1,845
Beef Cow Replacements 03.50 238
Milk Cow Replacements 15.00 596
Other Heifers 93.50 5,776
Steers 96.00 15,075
Steers, Heifers, and Bulls 00.50 149

a) Slaughtered as Steers 13.80 4,099

b) Slaughtered as Other Heifers 09.10 2,703
Bulls ‘ 25.16 | 567
Total Slaughter 35,353%

Each component has a slaughter per cent independent of all other
components. The per cent of 25.16 on Bulls reflects that the average bull
is culled 4 years after it enters the category, i.e., 25.16 X 4 = 100.64.
The slaughter of 11.83 for Beef Cows compared to 14.67 for Milk Cows implies
that the average beef cow is in the herd longer than a milk cow. Slaughter
percentages of the replacement components are estimated to be small, 3.5
and 15 per cent for Beef and Milk Cow Replaéements, respectively since most
of these cattle are intended to become cows.

Practically all Steers and Other Heifefs on inventory January 1, period
t are slaughtered prior to January 1 of period t+l. This is noted by
96 and 93.5 per cent slaughter respectively. Few cattle, .5 per cent, are
slaughtered as Steers, Helfers, and Bulls; however, a substantial amount of
these cattle, 13.8 and 9.1 per cent are grown and slaughtered as Steers
and Other Heifers, respectively, during the same time period. Slaughter
percentages are the same for three alternative projections discussed in

Chapter V except where specifically noted otherwise.

ly.s. Department of Agriculture, Agricultural Statistics, 1971,
(Washington, D.C.: Government Printing Office, 1971), Table 462, p. 318.
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Projected cattle losses have been based on death loss estimates
available from USDA. 1In 1970, estimated death losses by USDA were 1,593,000
which represents 1.42 per cent of the 1970 beginning inventory of all cattle.l

A further dissaggregation of death losses was necessary by component

and the following death losses were used based on beginning inventory by

compounent.
Component Death Loss Estimated 1970 Loss
(Percent) (Numbers in Thousands)
Beef Cow 1.0 364
Milk Cow 1.0 127
Beef Cow Replacement 1.5 94
Milk Cow Replacement 1.5 60
Other Heifer -, 98
Steer 1.0 191
Bull 1.0 22
Steer, Heifer, Bull 2.0 _603
Total Losses 1.39 1559

Utilizing the above percentages, cattle losses were estimated at
1,559,000 compared to the 1,593,000 estimate by the-USDA. Throughout the
projection period the losses in Table 9 were applied to the various
components. No allowance was made for better management practices or
advances from increased use of drugs or other medication to decrease
losses.

Calf losses estimated by USDA in 1970 were 2,725,000 or 5.93 per cent
of the reported calf crop for 1970.2 For the projection period, a linear
decrease in calf losses was utilized from 6 per cent in 1970 to 5 per cent

in 1980 as show in Table 9.

lU.S. Department of Agriculture, Agricultural Statistics, 1971,
{(Washington, D.C.: Government Printing Office, 1971), Table 548, p. 315.

21b1d.




30

The aging or growth of cattle and calves within the various com-
ponents are extremely important and referred to as rearrangements in
this study. Specifically, the calf crop of period t is found in any of
the components in period t+l, except beef cows and milk cows over two
years of age.

The wvariocus rearrangements were derived by first estimating all other
concurrent requirements of each component within the time period, i.e.,
slaughter, death losses, exports, etc. The objective was to establish a
cattle inventory balance by component so that realistic projections could
be made. Rearrangement percentages for all components are also found In

Table 9, and they remained unchanged for the various altermative projections,

Cattle Export/Import Data and Projections

The majority of cattle imported into the United States are feeder
cattle from Mexico and Canada, however, a limited number of breeding
animals are alsc imported. Table 10 reflects actual cattle imports from
1965-1971 and projections to 1980 by the various components used in this
study. The actual figures for years 1965-1971 have been adjusted to show
values for each component and projections have been based on these values.
Total cattle imports have been held constant at 1,047,000 head per year,
which is an average of the period 1965-1971. The estimate of imports is
subject to considerable error; however, it is the most realistic estimate
based on the recent trends.

Cattle exports throughout the projection period have been held constant
at 50,000 head per year, which is the average for the years 1965-1970. In

arriving at these projections, available statistics were adjusted to show



TABLE 1C

CATTLE 1MPOHTS FOR THE UNITED STATES: ACTUAL

lrem Steers
Beef Cow Milk Cow Heifers &
Year Beef Cow Milk Cow Replacement  Feplacement Gther feifers Steers Bulls Bulls Toral
u

?‘;;531 6,177 15,266 7,058 3,929 152,156 862,218 39,961 883 1,128,278
1966 7,607 21,472 6,550 3,775 140,026 793,482 126,494 944 1,100, 350
1967 3,986 12,948 4,554 2,237 94,464 535,298 97,738 570 751,835
1968 5,210 15,783 3,976 2,983 129,158 731,898 147,396 746 1,039,150
1969 7,459 22,876 6,342 4,171 125,855 713,180 159,143 1,043 1,041,909
1970 8,668 35,178 9,904 4,952 140,618 797,971 168,933 1,238 1,167,662
1971 6,000 25,000 7,000 3,000 130,000 738,000G 130,000 8,000 1,047,000
-‘;;;‘%E“"d 6,000 25,000 7,006 3,000 130,000 738,000 13G,000 8,000 1,047,000
1973 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1974 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1975 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1976 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1877 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1578 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1979 6,000 25,000 7,000 3,000 130,000 738,000 130,000 8,000 1,047,000
1560 6,000 25,000 7,000 1,000 130,000 738,000 130,000 8,000 1,047,000

Calculated from: 1965-1970, L,S, Department of Agriculture, Economics Research Service, Livestock and Meat Statistics,
1971 (Washington, D.C.: Government Printing Office, 197]1), Table 213, p, 141,

1971, Preliminary
1972-1980, Prejections

Nates: 1) Reference adjusted as follows for years 1965-1971:
Beel Cows = .35 Breeding Cattle
Milk Cows = 1,00 Dairy Cows over 700 pounds

Beef Cow Replacenants .40 Breeding Cattle
Milk Cow Replacemcnts .20 Breeding Cattle
Drher Heifers L35 200 to 699 pound cattle plus other cattle
Steers, Heifers, and Bulls= [.00 Cattle under 200 pounds
Steers = .85 200 to 699 pound cattle plus other cattle
Bulls = ,05 Breeding Caltle

2) Projections are an average of Inports for the years 1965-1971

1w

TABLE 11

CATTLE EXPURTS FOR ThE UNLTED STATES:
ACTUAL 1965-1971 AND PROJECTIIONS 10 1980

Tten Teers
EBeef Cow Milk Cow Heifers &

Year Beef Cow Milk Cow Replacement  Replacement Ocher Heifers Steers Bulls Bulls ToLal
Actual

1965 3,238 3,238 3,238 3,238 1,627 14,164 16,1590 3,238 34,171
1966 2,695 2,655 2,695 2,695 2,930 5,441 13,473 2,694 35,317
1967 3,175 3,175 3,173 3,175 8,251 15,322 15,874 3,175 55,322
1968 3,192 3,192 3,192 3,192 1,333 2,475 15,957 3,192 35,725
1969 3,406 3,606 3,606 3,406 1,793 3,330 17,033 3,406 39,186
1970 2,632 2,632 2,632 2,632 21,600 40,114 13,163 2,632 88,037
1971 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
Projected

1972 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1973 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1974 3,000 3,000, 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1975 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1976 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1977 3,000 3,000 3,600 3,600 7,000 13,000 15,000 3,000 50,000
1978 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1979 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000
1980 3,000 3,000 3,000 3,000 7,000 13,000 15,000 3,000 50,000

Calculated from: 1965-1970, U.S. Department of Agriculture, Economic Research Service, Livestock and Meat Statistics, 1971,
(Washington, D.C.; Government Printlng Office, 1971), Table 216, p. 14L.

1971, Preliminary
1972-1980, Projections

Notes: 1) Reference adjusted as follows for years 1965-1971:
Beef Cows = 10 Cattle for Kreedlng
Milk Cows = .10 Cattle for Breeding
Beef Cow Replacements = 10 Cattle for Breeding
Milk Cow Replacements = .10 Cattle for Breeding
Other Hejlers = .35 Other Cattle
Steerg *® .63 Other Cattle
Steers, Heifers, and Bulls® .50 Cattle for Breeding
Bullg = .10 Cattle for Breeding
2) Projections are an average of Exports [or the years 1965-1971,
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values for the eight cattle components used in this study. Table 11 shows

cattle exports from 1965-1971 and projections to 1980.

Beef Supply Estimating Procedure

The beef supply estimating procedure was developed arocund the concept

of equating the total cattle slaughter and beef production with the various

components, and available data for 1970 and 1971.

The basic steps in the estimating procedure were as follows:
(1) Assume the distribution of all cattle slaughtered the same

as cattle slaughtered under federal inspectiocn.

All Slaughter Classes Percent
Steers 54,0
Heifers 27.0
Cows 17.4
Bulls 1.61
All Cattle 100.0

(2) Estimate slaughter by component based on data available in
{1) above. Assume 30 per cent of the cows slaughtered were dairy.

(3) A further important aspect in the derivation of beef supply
response relationships is fed versus nonfed beef cattle production.
Fed beef production involved minimally a high energy level finish-
feeding of cattle which results in a relatively heavy carcass weight;
whereas nonfed beef production involved growth to maturity at a slower
rate with lower energy rations which result in a much lighter carcass
weight,

The trend over the years has been for nonfed beef cattle

marketed to decrease, while more cattle are marketed as fed beef.

lU.S. Department of Agriculture, Agricultural Stétistics, 1971,

(Washington, D.C.: Government Printing Office, 1971), Table 465, p. 320.
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Limited data was avallable for estimating fed and nonfed beef

production, however, assumptions were made for 1970 as follows:

Class
Slaughter Component Fed Nonfed
————— Percent —-——-
Heifers 85 15
Steers 93 7
Steers, Heifers, and Bulls 30 701
Bulls 50 50

Table 12 shows the varlous fed and nonfed ratios for 1970-1980.
Throughout the projectlions period, estimated fed Steers and fed Other
Heifers increase linearly to 98 per cent and 90 per cent respectively.
Ratios of the other components remained unchanged.

(4) The estimated carcass weight of the various components is
also important within the beef supply subsystem. The average carcass
welght of a bull is considerably more than the average carcass weight
of all cattle slaughtered. Thus, if bulls account for 1.6 per cent of
the total number of cattle slaughtered it can be assumed that the amount
of carcass weight derived from bulls will be larger than 1.6 per cent
of the total carcass welght beef. Likewlse, the average carcass
weight of cows is considerably less than the average carcass weight
of all cattle slaughtered.

The "cow beef" as a per cent of total carcass weight beef will
be less than "cows slaughtered" as a per cent of total catter élaughtered.
Also, the carcass weight of "dairy cow beef'" is different than "beef
cow beef" and this must be considered in the "mix" of cows.

Carcass weight data of the various components is relatively

limited, and estimates were made where a void in data existed. The

lMost Bulls (98 percent) are culled - old bulls which are considered
as separate slaughter class. See Table 12,



PROJECIED RATIOS OF FED AND NONFED CATTLE RELATIVE TO TOTAL SLAUGHTER, BY CLASS

TABLE 12

Year
Item 1970° 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Other Heifers
Fed . 850 855 . 860 865 .870 875 .BBC . 885 . 890 .895 .900
Nonfed 150 . 145 140 135 130 .125 120 115 .110 105 100
Steers
Fed .930 .934 .938 L9942 946 .950 .954 .958 .962 .966 .970
Nonfed .70 066 062 058 054 .050 048 042 .038 034 030
Steers, Heifers, Bulls
Fed .300  .300 .300 .300 L300 .300 300 .300 300 .300 300
Nonfed 700 .700 .700 . 700 . 700 .700 . 700 .700 .700 .700 .700
Bulls
01d .980  .980 .980 .980 .980 .980 980 .980 .980 .980 .980
Young .020 .020 .020 .020 .020 .020 .020 .020 .020 .020 .020
Fed .010 010 .010 010 .010 010 .010 .010 .010 .010 .010
Nonfed .010 010 .010 .010 010 010 010 .010 ,010 .010 .010
TABLE 13
PROJECTED CARCASS WEIGHTS BY COMPONENT
Year
Item 1970 1971 1972 1973 1974 1975 1978 1977 1978 1979 1980
Beef Cow 450 450 450 450 450 450 450 450 450 450 450
Hilk Cow 650 650 650 650 650 650 650 650 650 650 650
Beef Cow Replacements 435 435 435 435 435 435 435 435 435 435 435
Milk Cow Replacements 435 435 435 435 435 435 435 435 435 435 435
Fed Cattle -
Other Heifers 587 580 586 589 592 595 598 601 604 607 610
Steers 686 680 686 689 692 695 698 701 704 707 710
Steers, Heifers, Bulls 400 400 400 400 400 400 400 400 400 400 400
Young Bulls 350 350 350 350 350 350 350 350 350 350 350
Nonfed Cattle
other Heifers 435 435 435 435 435 435 435 435 435 435 435
Steers 480 480 480 480 480 480 480 480 480 480 480
Steers, leifers, Bulls 350 350 350 350 350 350 350 350 350 350 350
Young Bulls 300 300 300 300 300 300 300 300 300 300 300
0ld bulls 700 700 700 700 700 700 700 700 700 700 700
Calves 135.7 137 136 135 134 140 144 149 154 153 151
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average carcass welght of all cattle slaughtered in 1970 was 613
pounds.l Certain data was avallable for carcass weights of Steers
and Other Heifers; however, carcass weights of cows and bulls have
not been published.

To derive average carcass welghts by component, certain assumptions
were made and much emphasis was placed on attaining a reliable estimate
for 1970 and 1971. Specifically, a check and balance system was used
to obtain carcass weigﬁts so cattle slaughter by component would be
equal the total beef production. The 1970 and 1971 values in Table 13
reflect derived carcass weights that have been used throughout the
projection period. Only fed steer and fed heifer carcass weights have
been projected to change, and a linear increase of three pounds per
year was added to estimate trends of the industry to finish fed cattlé
at heavier weights.

Estimations for the 1970 and 1971 Beef Supply are found in
Appendix A. Table A-3 specifies slaughter classes, e.g., fed, nonfed,
young and all cattle. Table A-4 specifies the estimated beef pro-
duction from the various classes described in Table A-3, given the
carcass weights in Table 13 for 1970 and 1971.

(5) Throughout the projection period carcass weights and fed/
nonfed ratios in Tables 12 and 13 were used. In all cases, data (or
estimates) for carcass weight and fed/nonfed rations were adjusted to
correspond with available data in 1970 and 1971. The essence of
this research was to develop a beef supply response which incorpo-

rated these estimates plus anticipated changes for the projection

1Calculated from: U.S5. Department of Agriculture, Agricultural Statistics,
1971, (Washington, D.C.: Government Printing Office, 1971) Table 462, p.
318; Table 525, p. 362,




period. These estimates are intended to provide guidelines in the
absence of aggregate data and are subject to revision as additional

information becomes available.

36



CHAPTER 1V

CATTLE INVENTORY BALANCE AND BEEF SUPPLY RESPONSE MODEL

General Description

The primary purpose for developing the Cattle Inventory Balance and
the Beef Supply Response Model was to estimate the future feeder cattle
requirements in the United States.l Implicitly, the feeder cattle require-
ments depend on inventory balances and beef supply response relatiomships.
Given the latter, it was then possible to derive feeder cattle requirements.

Initial attempts to gypass a detailed analysis of inventory levels of
various cattle and calf components in the cattle industry (dairy as well
as beef), plus carly attempts to segment the beef supply response relation-
ships into only those involving fed cattle, repeatedly left important gaps
in accountability of (1) aggregate numbers of cattle and calves on inventory
from year to year, and (2) overall beef supply response levels relative
to prdjected beef needs. Consequently, attention was focused first on
the development of an inventory (number) balance and a beef supply response

model.

Model Formulation and Input Requirements

The cattle inventory balance and beef supply response model was

solved as a linear programming (LP) problem, and the model was therefore

lSamuel G. Unger and Quentin C. Smith, "Specification of a Cattle
Inventory Balance and a Beef Supply Response Model', Department of Economics,
Kansas State University, Staff Series Nop. 2 (NC-106), Manhattan, Kansas,
June, 1972,
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described conveniently in terms of the LP matrix plus associated constraints.l
First, all representative types of column vectors were described; and se-
cond, all types of row vectors In the cattle inventory balance and beef
supply response model were explained. Similar or corresponding column and
row vectors exist In the model. This specification procedure is likened
to that of Input-Qutput analysis wherein interrelationships among the
column vectors are associated via row vector specifications.

In addition to the column and row vector specificatlions, the basic
types of comstraints or assumptilons involved were indicated. In general,
only "equality" row constraint conditions were specified; and, therefore,
the model is effectively an accounting and simulation model versus a
typical linear programming-optimization model. Linear "inequality"
constraints could be added readily, but for purposes of this study, such

constraints were not required.

Model Procedures

The model developed is an accounting and simulation system rather
than an optimization system or model. Total per capita beef and veal con-
sumption (Series D and E) by 1980 was used as a simulation parameter
during the application of the model. Alternative projections were made
under constant growth rates, or with a cattle cycle embedded to stimulate
growth in 1980. Target levels of 130 and 135 pounds per capita beef
and veal consumption were achieved after repeated systematic simulations

which converged to the desired level.

1This‘LP problem was solved using the IBM Mathematical Programming
System/360 application program. The model developed is a "trivial"
linear programming problem in that all linear constraints specified
are equalities {or neutral)}.
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Validity of model results depend on the following assumptions or

projections being realized:
(1) Series D or E population growth.

(2) A 1980 Per Capita beef and veal consumption of 130 or 135 pounds
(with or without a cattle cycle).

(3) Beef supply response relationships as presented.

(4) Simulated inventory growth path.

Alternative simulations were completed using the model. The lnventory
growth paths and associated beef supply responses differ as a consequence.
Also, as expected, the derived feeder cattle requirements projected in

this study differ based on the specific simulation completed.



CHAPTER V

ALTERNATIVE CATTLE-BEEF INDUSTRY PROJECTIONS TO 1980
Given the demand/supply data and exogenous projections, attention was
turned to deriving specific cattle-beef industry projections with the Cattle
Inventory Balance and Beef Supply Response Model. The following assumptions
were used for all projections:
1) Veal consumption was projected to decline to 1.5 pounds
per capita consumption in 1980, while calf slaughter de-

clined teo 2,150,000 head in 1980.

2} Import and export projections of all cattle were as des-
cribed in Tables 10 and 11 respectively.

3) Import and export projections of beef and veal were as
described in Table 8.

4) Milk Cow numbers were projected to decline approximately
10 per cent over the period or about 1 per cent per year.

5) A calving percentage of 94 per cent was utilized throughout
the projection period.

6) Losses, Rearrangements and Slaughter Percentages used
correspond to those in Table 9. The varlous projections
varied because of different beginning inventory values
for each compenent and the changes shown in Table 9.

Three Alternative Projections

Three alternative projections were developed as shown Iin the selected
summary statistics of Table l4. Specific results of each projection are
shown in the following Appendixes:

Appendix A - Selected Model Results: Per Capita Consumption of 130
Pounds in 1980 Without a Cattle Cycle.

Appendix B - Selected Model Results: Per Capita Consumption of 135
Pounds in 1980 Without a Cattle Cycle.

Appendix C - Selected Model Results: Per Capita Consumption of 130
Pounds in 1980 With a Cattle Cycle.



41

9T+ TT0LT §7LTT [ARYAE CTEET 9 4TT 07971 ¢°8¢1 LAFAA €121 07971 9 97T Spunog (0@ ®21a28) uolldunsuo)
TB2A pue 30ag vitde) 1ag
RS NS La 057 E6 [olemio S NeLeé 0C° 6 05°¢6 06766 Q¢ g6 05 €6 05 €6 057 €6 juadiag Ia1yfme g 123TAN 19430
R 05°¢LT 00°¢T 00" 2T 0071 05°tT 00-¢1 0091 0¢°91 00°€T 0071 £8°11 Juaniag zaiydners mon ooy
7 97+ 0Ltz 81292 12462 [LARE4 £80°¢z 950°¢T L1€°5T LT L8T4ET CT8°1Z 00912 *5QT CTIR uoTIINpeig 3494
T L0+ TIC 9% 926"y LTA 1 A S5E° €y 978'Ey 394" hy G8E yy 9S8 Ty 06 6€ £55°6€ SpuUESnoUL 183YBNBTS IT8) PuR ari3e) [RIOT
67T+ 9T 4 EIA A 91Ty zov on 509° 0% 918" 0% 395°1Th CE6* Oy 951'8E 756°5¢ £5E°5€E spuesnoyg 123y8neTs 21313T)
gtez+  wLS'TE 0Cw'TE eT7 0g 7Tl 6T 40 74 [4:0: 14 L80° 62 0y1°87 05022 05567 06D°5T SpuEsnoyg 121u8ne(s 273380 P
TTRI+ ZRLCTET  8Y9°EZT  HOE'92T  SLSCTT  HEO°ZTT 60CCTIT  3O°TZT  £9S°0ZT  9T6°LTT  O0L%*9IT  EOE°ZIT  Spuesnoyr Aiojuanul futuutHag TRIOL
[T+ T£9°¢S [8L°%S T6%°€S ETT TS R TS 876°0S ITT 1S FAY AN £ %00* TG L%6°6Y 786°8Y7 spugsnoyy, £107usAul me) TRIOL
CTZI+ £96 4y £85 0y 965 EY jt:haa 4 £89°0% 60L°6E 0£Z°6¢ 199%6€ sTLae CES°LE yov*9¢g spuzsnoyy, A103uzAu] m0) jasy

2[2AD

ST33EJ E YI1IA DBGT UI [Eop pue joog

Spunag QEY jo uoradunsuol v3rdey deg
09T+ TTSET SUEET §UTET £°0£T L7821 TOLTT 97¢Z1 Sz £°T2T 07911 9917 spunog (g satrag) uoTadunsuoy
i 1B2A pue zaog wirden aag
— 00°¢€T 00°ET 00°ET 00°€T 00T 00'€T 00°€1 00°¢T 00" €T 00721 £8°11 JuaIg 2a3yfners mop Jaag
o EE+ €988z 06082 £6¢°1L2 0¢g*ag 896°6T £TEC2 949°%z 99192 9BT T SI8°1¢ 009°12 "SqQ1 CTTH ueTIaNPOI4 A3q
S T1z+  9L0'8Y y91 LY 897 9% wIgiey 58Ltny 160y avkicy 066°TH 958 1% 706 6E €55 6E SpuEsnoyy 133yENETg JTRD PUR ATIIR) TEI10L
6°67+  9T6'SY 7T6' Yy gle'ey v96°Z% SE0°TY HITY 99z ‘0% 255 6€ 9T 8 7665t £SETCE Spuesnoyy I23ufnRTg AT3IR]
g7 gE+  SL0'vE EET'EE 9oz Te 0zE TE 98K *0g £79'67 608°82 oy1°8z 050° (2 056°¢Z 060°¢Z spuesnoyy 21ydneTg ATIIE) PAJ
G2+ IOL°BET  098°GET  LE0°EET  EEE°0€T  OEL'£ZT  STZ'SZT  654°2ZT  986°0ZT  9T6°LTT  0Z%°%IT  £0E£°ZIT  Spumsnayg £103uPAuT Sutuuifeg teiol
9 g1+ L0T'8S ZE0° L8 Tv0°9% 9{0°6¢ 19T 98 86T ES LR a4 9cL 1S %00° 16 176" 6Y ZR68Y Spugsnoly £303uzauy mo) TRIOL
Lgz+ THB'9v BELGH 799" %Y 919° ¢k 965°2Y T09'TH ceotoy 149 6E (419 £E6 4L LOLATTS spuesnoyy £acauaaul o) 322§

STIND

3733®D ON BITM O0BET uJ TE3p pue 3aag

spunod GET jo ueridunsuo) e3rde) iad
LT+ 0Lt 57677 Ay LA TA 6 42T Ve 97921 16T 1T 07917 §*9TT spunog (q saTIag) uoTidunsuo)
T2 pum jaag B1TdR) 3134
-— ghoeT T4ty SyoHT S nT Sy et AR SHHT Skl 00°€T 00°2Y £8° 1T juaniag 121ydneTg A0) 330G
5URI+ 059°47 TLTYIT 769°92 c£zo7 N6L°6T 100 ¥4 y06°HZ [ 20084 99T°€Z ST T2 009°1Z *sa7 CTIH ueTIINpNIg 13aqg
T LT R0C7G czgtey BEE SY <16y ¥EG 0y TEE Ny i6tEy TL6' ey 9¢R°TY Z06° 68 £cct e ShuesnoyL 123y3neTg 318D puw 2T1IE] TEIOL
gikIe  3ST'4h SLG €Y 686°2h vtk eI TY vy ziitoy 2TT 0 56T¢8E 266'SE g5efce SpuEsno g, 123ySNRTg AT138)
pTRTF  2E'ZE fzetie STTYIE 22608 £96°62 95467 &9 “R7 nyTe8z 69042 [l 680°¢z SpuEsnoNy 1214NETS #T11ED pAd
7T+ tTETOET ZOWTEET  96RFLET  TLCU9TL 676°NTL 6ZT9TEZT GITTETET SESTOZI 916°L1T  0L¥feIT £OCSZTT  Spuesmoyy AJojuasuy BuTuutdag TRI0OL
T'I+ S9RTES 7HET LS 06v°ES RO €S 729725 £32°T% 2Z6°15 9627 1% 00 LE £96°8Y 786°8Y spuesnoyy Lxoaueauy mnp 1EI0]
prmie BBIYEY BgOLEY IR Age A 165° 1% L50°Th 9ze on ES0°0Y AN sziteg €Lt it 20%°9¢ spuesnoyr Az03uRAUT M0 TAAY

ERERY)

IT3IIED 9N YItM (86T UT [FAA pu® JAag

Epunod pLy 3Jo BOF3dEnsuc) viide] lag

0867 H16T 8461 LBt 9£61 €Il wL67 CLET TIET TL6T 0L61 siTun SEEE ERER4

a86 IIIACOMd AYISAGNI

PSOILSIIVIS AYVIONS QdID4TIS

w1

FI8YL



42

Each projection was developed utilizing the Cattle Inventory and Beef
Supply Responsec Model. To obtain the different projections, slaughter
percentages were varied on beef cows, e.g. to increase beef production over
time the slaughter per cent was decreased. Figure 2 and 3 represent results
of the alternative projectlons based on the statistics in the various
Appendixes. Figure 2 shows inventory levels of the three alternative pro-
jections and Figure 3 shows the relatlonships of the various cattle componenté
slaughtered.

Per Capita Beef and Veal Consumption of 130 Pounds in 1980
Without a Cattle Cvcle

If a beef and veal per capita consumpfion of 130 pounds is realized
in 1980, an increase of 11.5 per cent from 1970, then domestic beef production
must increase 28 per cent while the number of cattle slaughtered increases
only 24.9 per cent. The additional increase in beef production over cattle
slaughter is due primarily to the assumption of fed cattle being slaughtered
at heavier weights and an increasing percentage of young cattle being fed to
heavie? weights. Subsequent increases in beef production in the 1980's will
be paralleled by increases in cattle slaughtered.

Increases in beef production by cattle component show considerably
larger increases in beef from beef cows and other heifers relative to the
other components. This is due to increasing numbers of beef cows compared
to milk cows and the tendency for heifers to be fed out in feedlots.

The beginning inventory of beef cows increased 18.7 per cent from 1970
while milk cows decreased 10.3 per cent and the total cow inventory increased
only 11.1 per cent. The total cattle inventory increased 16,4 per cent to

maintain an adequate inventory for future production. The increase of 3.3
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FIGURE 3
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per cent total cattle compared to all cows‘is due primarily to a decrease

in calf slaughter and additional cattle being fed out. In meeting this in-
creased demand, beef cow slaughter was held at a constant 14.45 per cent for
the years 1973-1980.

Per Capita Beef and Veal Consumption of 135 Pounds in 1980
Without a Cattle Cycle

In realizing a per capita consumption of 135 pounds in 1980 beef produc-
tion must increase 33.5 per cent. Increases in beef production by component
are somewhat similar to those realized in attaining a per capita consumption
of 130 pounds in 1980 although substantially higher for the various components.

The total number of cattle and calves slaughtered increased 21.5 per cent
from 1970 while the number of cattle slaughtered increased 29.9 per cent.

The difference in these percentages are a result of the decrease in calves
slaughtered over the projecticn period.

To meet this demand for beef, the beginning beef cow inventory must
increase 28.7 per cent over the ten year period or almost 3 per cent per
year. This increase in consistent with increases in the beef cow industry
in 1970 and 1971. Dairy Cows were projected to decline 10.4 per cent and
all cows were projected to increase 18.6 per cent. The beef cow slaughter

was held constant at 13 per cent between 1973-1980.

Per Capita Beef and Veal Consumption of 130 Pounds in 1980
With a Cattle Cycle

An attempt was made to simulate a cattle cycle based on current trends
and projections. The Beef Cow slaughter was varied between 16.5 and 12 per

cent to obtain the various growth or reduction phases similar to recent cattle
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cycles. The slaughter for Other Heifers was also Increased to 95.5 per
cent in 1974 to reduce beginning Inventory as well as increase beef
production.

A per capita consumption of‘130 pounds was realized in 1980, however,
this alternative varied considerably from the 130 pound consumption simulation
discussed earlier. Beef consumption increased relatively fast in 1973 and
1974 before leveling off and increasing slowly to 1980.

Beginning cow inventofy increased 13.7 per cent and total cattle
inventory increased 18.2 per cent. Productlon with a cattle cycle in 1980
requires 2.6 per cent more cows and cattle inventory 1.8 per cent larger than
without the cattle cycle. These differences noted are due éo the cyclic
effects introduced that are still embedded in the system for 1980. By
1981 and 1982, for example, even further differences would be expected and
beef production would be increasing relatively rapidly.

Appendixes A, B, and C provide a more detailed analysis of the alternative
cattle-beefrindustry projections. This explaination of the three alternative
projections has been adequate since the primary purpose has been to derive

feeder cattle estimates as discussed in the next chapter.



CHAPTER VI
DERIVED FEEDER CATTLE
REQUIREMENTS TO 1980

Given the cattle beef industry projections, attention was turned to
deriving feeder cattle estimates to correspond to the various projections,
Attempts to locate a "feeder cattle" definition from previously published
material was not available and the following definition was developed.

Feeder cattle are defined as young cattle destined to be slaughtered
at a relatively young age. The majority (90 per cent) are finished on
relatively high energy rations for periods of 90 to 150 days, and referred
to as fed cattle. Nonfed cattle, less than ten per cent, are finished on
high roughage rations and usually slaughtered at lighter weights.
Definitionally, both fed and nonfed cattle are referred to as feeder
cattle if they weigh at least 500 pounds prior to slaughter. Thus, those
Calves, and Steers, Helifers, and Bulls that are slaughtered at less than
500 pounds live weight, are not defined as feeder cattle in this study.

Milk cow replacements and beef cow replacements slaughtered are also
not defined as feeder cattle, since they are primarily scheduled to
become cows prior to slaughter. Thus, feeder cattle are young bulls,
heifers, and steers to be slaughtered at over 500 pounds live weigﬁt and

either fed or nonfed.
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Feeder Cattle Requirements in
Relation to Slaughter

A relatively simple way of deriving feeder cattle is to utilize
perlod t projections of the various slaughter components and add the death
losses which typically occur during the production process.l (Specifically,
Tables A-3, B-3, and C-3 of Appendixes A, B, and C respectively denote
slaughter requirements of the various feeder cattle components for each of
the three alternatives simulated. The addition of death losses to these
figures results in feeder cattle requirements for period t slaughter.)
Table 15 summarizes feeder cattle requirements derived in the above
manner. Agpgregate losses for other heifers were approximately 3 per cent,
while steers and young bulls were somewhat less at 2.5 per cent. Having
so defined aggregate U. S. feeder cattle requirements in terms of the
number of feeder cattle needed to yield beef cattle for slaughter in period
t, a question still remained concerning the time-lag in production response.
In other words, "feeder cattle" must exist in some time period prior to
period t if the projected beef supply response, i?t’ invelving both fed
and nonfed components, is to be realized. Thus, feeder cattle might also
be derived by designating the time period in which they are born.

Feeder Cattle Requirements in Relation
to Calf Crops

The preferred method of estimating feeder cattle requirements is to
account for the disposition of calf crops (in periods t-1, t-2, and t-3)
which are eventually slaughtered (in period t) as "Other Heifers", "Steers",

or young ''Bulls". They may be fed or nonfed, but both classes involve young

1The slaughter components involving feeder cattle, be definition as
discussed, are: (1) Other Heifers, (2) Steers, and (3) Young Bulls.
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cattle which would be considered as potential feeder cattle at some time
prilor to slaughter.

The estimated disposition of each year's calf crop, from 1970 to 1980,
is summarized in Table 16 into three distinct feeder cattle classifications.
The three feeder cattle classifications for each year's calf crop are defined

as follows:

Calf Crop/

Feeder Cattle Estimated

Classification Percent Description

Feeder Cattle I 47.6 Estimated number of calves from the

Period (t+1) period t calf crop whiih become "'feeder
cattle" in period t+1.

Feeder Cattle II 51.0 Estimated number of calves from the

Period (t+2) period t calf crop whigh become "feeder
cattle" in period t+2.

Feeder Cattle III 1.4 Estimated number of calves from the

Period (t+3) period t calf crop whiEh become '"feeder

cattle" in period t+3.

Feeder Cattle I and II are the primary classes, 98.6 per cent, of feeder
cattle produced from each calf crop. However, a small percentage (l.4) or
"carryover'" of Feeder Cattle IIT is estimated to continue to 1980, which
reflects those cattle two years and older which are grown to maturity at
slower rates, e.g., grass fed cattle. In the cattle industry, the trend
during the 1960's, was toward more rapid growth of young cattle to maturity.
In the 1970's, improved breeding characteristics are probably required
before young cattle can be grown to maturity at faster than current rates.
Under current breeding/production practices, an estimated average age of

fed cattle for slaughter is from 16 to 18 months. This average age of

1The estimated number in period t+l1 is exclusive of calf losses
after birth (approximately 6 per cent which do not reach a "feeder cattle"
size or age,

2The estimated number in periods t+2 and t+3 excludes calf losses, as
noted above, but includes losses of young cattle, e.g. over 500 pounds.
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slaughter was not projected to change and thus, percentages of feeder
cattle I, I, TII from each calf crop stayed relatively stable throughout
the projection period.

The above summary and Table 16 indicates feeder cattle derivations
relative to a given calf crop, i.e. period t calf crop. However, feeder
cattle estimates (from domestic production) can now be derived for a given
slaughter period t in the manner shown in Table 17.

Essentially, feeder cattle required to "produce' animals for slaughter
in period t must come from calf crops from three immediately preceding
years; t-1, t-2, and t-3. The estimated number are 'Feeder Cattle I" from
period t-1, "Feeder Cattle II" from period t-2, and "Feeder Cattle III"
from period t-3. These numbers for the simulations of this study are
those presented in Table 17.

The percentages of the feeder cattle obtained out of the three
separate lagged periods relative to the estimated total feeder cattle
estimates so derived remained relatively stable thréughout the projection
period,

The feeder cattle requirements as derived in Table 17 are comparable
to the first described feeder cattle projection in Table 15, i.e., the
slaughter plus losses projections. The latter projections are believed
most valid, however. The advantages are the relationships which can be
made to preceding calf crops, and fhe implicit lagged-response associations,
which are necessary in the cattle industry if future period projections

are to be realized.
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CHAPTER VII

SUMMARY

The purposc of the study reported herein was to develop feeder
cattle requirements for the United States in 1980 based on projections of
beef demand.

The variables necessary to develop beef demand projections were
namely population and per capita consumption of beef. Per capita consump-
tion projections were taken from previously published research by the U.S.
Department of Agriculture. Data on population projections were developed
from U.S. Bureau of Census sources.

A Cattle Inventory Balance and Beef Supply Response Model was developed
to account for (1) overall beef supply sources relative to the projected
beef demand. (2) aggregate numbers of cattle and calves on inventory from
year to year.

Three specific projections were made to 1980. Primary emphasis was
placed on estimating feeder cattle requirements to achieve 130 pounds
per capita beef and veal consumption by 1980, both witﬂ and without a
cattle cycle. Secondly, projections were made for feeder cattle based on
a per capita consumption of 135 pounds in 1980 without a cattle cycle.

Based on the available information and estimating procedures employed,
feeder cattle requirements will be 34,762 thousand head in 1980 if per
capita consumption is 130 pounds and 36,132 thousand head if a per capita

consumption of 135 pounds exists in 1980.
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Additionally if a 130 pounds per capité beef and veal consumption is
realized, an increase of 11.5 per cent from 1970, total beef consumption
will increase 27.4 per cent and the total beef production will increase
28,0 per cent from 1970. If a 135 pound per capita beef and veal consump-
tion ig attained, an increase of 16.0 per cent, total beef consumption
will increase 32.5 per cent and beef production will increase 33.5 per cent
from 1970.

Estimates of 130 pounds per capita beef and veal reflect an increase
in cattle numbers of 16.4 per cent from 1970 compared to an increase of
23.5 per cent for an estimate of 135 pounds per capita beef and wveal in
1980.

Results of this study are subject to the limitations of the data,
functional relations and procedures, However, the study does provide
guidelines for future growth in the cattle-beef industry, including

derived feeder cattle requirements.
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APPENDIX A

'SELECTED MODEL RESULTS: PER CAPITA
CONSUMPTION OF 130 POUNDS BEEF AND

VEAL WITHOUT A CATTLE CYCLE.

Table Title Page
A-1 Summary of Cattle-Beef Industry Projections, 1970-1980 .. 59
A-2 Summary of Cattle Inventory Projections, 1970-1980 ...... 59
A-3 Cattle Slaughter Projections, 1970-1980 ... veivuvernnnns 60
A-4 Beef and Veal Production / Consumption Projections,

1701880 «vo s pomnms v s s wmmssess s s o 61
A-5 Per Capita Beef and Veal Projections, 1970-1980 ......... 62
Notes:

(1) Source: Kansas State University Computing Center, Job 684, June
14, 1972.

(2) Numbers may not add in all cases due to rounding.



TAMLE A-1

SUMMARY OF CATTLL-BELF LALUSTRY PROJLCTIONS, 1970-]14%Hu

_--‘}_[‘Tir
1 1930

__Itenm 1971 1972 1971 1974 1975 1976 1977 1878 1979 1980

Beprntivg TAVARESE] reveassaa Gintbers In Toousands)...vesiaa
Heef Cous 36404 37533 3BY2S 30647 40059 40526 41057 41591 42141 42708 43294
Milk Cows 12578 12414 12279 12109 11869 11697 11565 11451 11349 11256 11271
Tetal Cows 48982 49947 51004 51756 51928 52223 52622 53042 53490 53964 54465
A1l Cattle and Calwes 112303 114470 117916 120586 122220 123629 12494% 126371 127856 129402 130914

Changes in Inventory
+ Calf Crop 45925 46930 47943 48651 48813 49089 49465 49860 50280 50727 51197
+ et Imperts 1079 997 997 937 997 997 997 997 997 997 997
- Cattle Slavghrer 35353 35952 38156 40122 40772 41401 418B4 42425 42989 43575 44158
- Calf Slaughter 4200 3950 3700 3450 3200 2950 2750 2550 2350 2250 2150
- Cattle Lesses 1558 1582 1633 1668 1695 1715 1734 1755 1777 1780 1821
- Calf losses 2155 210 3780 2733 2733 2700 D671 2642 2615 2587 2560
All Cattle and Calwes 115441 118162 120586 122720 123629 124948 126371 127856 129402 130914 132418
— wrrsenas e QLo Poundstiniia.,a,
Bcel Productlon 21600 21815 13185 24405 24304 25393 25794 26235 26634 27171 27650
veal Production L8570 541 503 468 429 _ 413 _ 396 380 _ 362 _ 364 _ 325
Total Production 22170 22356 23689 24871 25333 25808 26190 2i415 27056 27518 27975
TALLL  A-
SUIEART UF CAlile LaviatORY PRodelolgas, i37d=1usg
1970 1971 ~}§?3 1973 vr:ali‘ 1975 1974 -5 195% 1879 :;;c
(aumbers Iu fhousands)

Beef Cows 36404 37533 38725 3964/ 40059 40526 41057 41591 42141 42708 43294
Milk Cows 12578 124l4 1227% 12109 11849 11697 L1565 131451 11349 11256 11171
Toral Cows 48982 48947 51004 31736 51928 52223 52622 53042 533490 51964 54463
Beefl Cow Keplocenents 6253 G475 GHAC 7050 7176 7124 7416 3521 7633 7747 2846
Milk Cow Replacements 1974 3941 1942 4127 4186 4208 4197 4179 4159 4141 4123
Other Heifers 6065 6046 6331 6727 6973 7240 7470 7711 7962 8220 8487
Steors 15080 15375 15711 16308 16481 16696 16781 16598 17024 17153 17260
bulla 2245 2305 2365 2447 2518 2584 2641 2693 2739 2785 2829
Steers, Meifers, Bulls 29704 0381 31723 32169 32936 33344 J3B2E 34327 34849 15391 3imis
Total Beginning 112303 114470 117916 120586 122220 123629 124949 12637] 127856 129402 1iudl4
Call Crop 45925 46950 47943 48651  48Bl3 49089 49465 49860 50280 50727 51197
Cattie $laughter 35353 359527 38156 40122 A0TTZ 41401 41884 42425 A29B9 43575 44l3B
Culf Slaughier 5200 3950 3700 3450 3200 2950 2750 2550 2350 2% 2150
Catle Losses 1558 1582 1633 1668 1695 1715 1734 1755 1377 1780 1821
talf Lastes 2755 2770 2780 2773 2733 2700 2671 2642 2615 2587 2360
Trngorts 1187 1041 1047 1047 1047 1047 1047 1047 1047 1047 1047
Lxparts L 50 50 50 50 50 50 50 50 50 50
Unerplained Kesidual 71 i ] i} ) (V] i) J u 1] J
18162 120586 122270 123629 124949 126371 127856 129402 130914 132418




TABLE A-3

CATILE SLAUGIITLR PROJLCTIORS, 1970-1980

60

Item 1970

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
All Cattle Slauphter (lumbers in Thousands)
Beef Cows T 4306 4504 5034 5729 5788 5856 5932 6009 6089 6171 6256
Milk Cows 1845 1862 1841 1998 1958 1930 1908 1889 1873 1857 1843
Beef Cow Replacements 23.7 246 259 268 273 278 282 286 290 294 299
Milk Cow Replacements 596 591 581 618 628 631 629 627 624 621 618
Other Heifers B4TG 8515 9506 9926 10242 10543 10802 11084 11375 11676 11977
Steers 19174 19506 20013 20649 20923 21183 21330 21513 21705 21905 22099
Bulls 564 576 591 612 629 646 660 673 685 696 707
Steers, Heifers, Bulls 148 152 317 321 329 333 338 343 348 354 359
Total Cattle 35353 35952 3B156 40122 40772 41401 41BB4 42425 42989 43575 44158
Fed Cattle Slaughter
Fed Other Heifers 7207 7280 8176 8586 8911 9225 9506 9809 10124 10450 1077%
Fed Steers 17832 18218 1B773 19451 19793 20124 20349 20609 20880 21160 21436
Fed Bulls 5 5 6 6 6 6 7 7 7 7 7
Fed Steers, Heifers, Bulls 44 45 95 96 99 100 101 103 104 106 108
Total Ted 25089 25550 27049 28139 28809 28456 29963 30528 31115 31723 32330
Ncnfed Cettle SlaughLer
Ronfed Heifers 1271 1234 1330 1340 1331 1318 1296 1274 1251 1226 1198
Nonfed Steers 1342 1287 1240 1197 1129 1059 981 903 825 745 663
Nonfed Bulls 5 b 6 6 6 6 7 7 7 7 7
Yonfed Steers,Heifers,Bulls 103 106 222 225 231 233 236 240 243 247 250
Total Nonfed 2723 2634 2799 2768 2698 2617 2520 2425 2326 2225 2118
Young Cattle Slaughter
Fed Cattle 25089 25550 27049 28140  2B809 29456 29963 30528 31115 31723 32330
Nonfed Cattle 2723 2634 2799 2768 2698 2617 2520 2425 2326 2225 2118
Beef Cow Replacerments 237 246 259 267 232 278 281 286 290 294 299
Milk Cow PFeplacements 596 591 591 619 627 631 629 627 624 621 618
Total Young Cattle 28647 29021 30700 31795 32408 32982 33356 33866 34356 34864 35366
£11 Cattle Slaughter
Total Young Cattle 28647 29021 30700 31795 32408 32982 333%6 33866 34356 24864 35366
Cows 6151 6366 6876 7727 7747 7786 7841 7899 7962 8029 8099
Bulls _ 553 _ 564 579 600 617 633 647 660 671 682 _6_92‘
Total Cattle 35353 35952 38156 40122 40772 41401 41884 42425 42989 43575 44158
All Cattle and Calf Slaughter
Total Cattle 35353 35952 38156 40122 40772 41401  41BB4 42425 42989 43575 44158
culves 4200 395¢ 3700 3450 3200 2950 2750 2550 2350 2250 2150
Total Cattle and Calves 39553 39902 41856 43572 43972 44351 44634 44975 45339 45825 46308




TABLE A~

BEEF AWb VEAL PRODUCTLON/COaSUMPTION PROJLCTIONS, 1970-1980
(Carcass Weight bquivalent)

1571 1972 1973 1474 1975 1976 1977 1978 1679 1980

(duvbers in Million 1ba,)
2026 2265 2578 2604 2633 2669 2704 2740 2777 2815

Milk Cows 1199 1210 1197 1298 1272 1254 1240 1228 1217 1207 1198
Beel Cow Replaccments 103 107 13 116 118 121 122 124 126 128 130
Milk Cow Replacements 259 257 257 269 273 274 273 273 271 270 269
Dther Helfers 4784 4759 5369 5639 5B54 6062 6248 6450 6659 6876 7096
Steers 12877 13006 13473 13976 14239 14492 14675 14881 15096 15317 15538
Bulls 181 199 410 424 437 448 457 467 415 483 491
Steers, Helfers, Bulls 46 __48 100 __]01 104 105 106 108 110 111 113

Total Beef Production 21600 21815 23186 24405 24904 25395 25794 26235 26694 27171 27650

Frd Sref Production

Fed Teilers 4230 4222 4391 5057 5275 5489 5685 5895 6115 6343 6575
Ted Steers 12232 12388 12878 13401 13697 13988 14204 14447 14700 14960 15220
Fed Bulls z 2 2 2 z 1 3 3 3 3 3
Fed Steers, Helfers, Bulls 15 16 33 34 35 35 35 kL] a6 37 37
Total Fed Froduction 16481 16629 17704 18495 19009 vlhEi_S; ;-9";7 ;0_3; 20854 21343 21835
553 537 579 583 579 513 564 354 544 533 521

tonfed Stecrs f44 617 595 574 542 508 471 434 396 358 als
donfed Eulls 1 z 2 2 2 2 2 2 2 2 2
Nonfed Steers,Hed fers,Bulls - 32 66 ___ﬂ ___6_9_ 70 __I_l. 12 73 7h 75
Total ¥onfed Producticn 1230 1184 1243 1227 1152 1154 1108 1062 1015 967 216

Yousg Cattle Beef Producrien

Fed hoef 16481 16629 17704 18495 19009 19513 19927 20381 20854 21343 21835
sonfed Beef 1230 1188 1243 1227 1192 1154 1108 1062 1015 967 916
heef Cow Replacements 103 107 113 116 118 121 122 124 126 128 130
DIk Cow Replacements 259 257 257 269 273 274 273 2713 271 270 269
Total Young 18074 18182 19318 20108 20595 21062 21431 21841 22267 22709 23151
Topal Young 18074 18182 19318 20108 20594 21062 21431 21841 22267 22709 23151
Conwss 3137 3237 3462 3876 3878 3890 3910 3933 3957 3984 4013
Bulls 38 395 405 A9 432 443 _45) 461 470 478 85

Tetal Beef Production 21600 21815 23186 24405 24904 25395 23794 286233 26694 27171 27650

Lozestic Production

Total Beef 21600 21815 23186 24405 24904 25395 25794 26235 26694 27171 27650
veul 570 541 501 466 429 413 396 380 342 344 325
Tetal Beef and Veal 22170 22356 23689 24871 25333 25808 26190 26615 27036 . 27515 27975

sres ¥ Exports,

+  jeef loports 1792 1708 1747 1785 1827 1869 1912 1958 2004 2053 2100
+ Veal Imports 24 20 20 20 20 20 20 20 20 20 20

Beef and Veal Exports 104 80 a0 80_ 80 80 80 80 &0 80 a0
Supply

23881 24004 25376 26596 27100 27617  ZBO42 28513 29000 20508 10015

21287 23443 24853 26110 26651 27184 27627 28113 28618 29144 29670

Veal Coasumptiuvn 394 561 523 _ 485 448

s
fory
ot

416 400 182 364 345

Total Bewfl and Veal 23881 24004 25376 20590 27100 27617 28042 28513 29000 29508 30015

consuzplien




TABLLE A-5

PER CAPITA BLEF AND VEAL PROJECTIOWS, 1970-1980

1971 1872 1973 1974 1975 1976 1577 1978 1979 1930

Domest fe Bref Supply 105.5 105.4%  110,9  115.4 116.4 117.3 117.6 118.2 119.2 119.3 119.8
Per Capita
Domestic Veal Supply 2.8 2.8 2.4 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.4

Per {upita

Iotal Domestie Beef 108.3 108,0 113.3 117.6 11B.4 118.2 11%.4 119.9 120.8 120.8 121.2
and Veal Supply

wot Leef and Veol 8.3 8.0 8.1 B.2 8.3 8.4 8.4 8.5 8.7 8.7 8.8
Imporcs Per Capica

T.ora. Beef Contimption 113.7 113.3 118.8 123.4 124.5 125.5 126.0 126.6 127.8 127.% 128.5
Per Capita

Total Veal Censumption 2.9 2.7 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5

Per Cadita

Tolal Beef and Veal 116.6  116.0 121.3 123,97 126.6 127.5 127.8 128.4 129.5 12%.5 130.0
Consumprion Per Capira

Populzation Series E

Dumestic RBeel Supply 105.5 195.4  110.9 115.6 116.7 117.7 118.3 119.0 119.8 120.6 121.4
Per Capita

Dorestic Veal Supply 2.8 2,6 2.4 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.4
Per Capira

Totel Donestic Beef 108.3 108,0 113.3 117.8 11B.7 119.6 120.1 120,7 121.4 122.1 122.8
and Veal Supply

Net Beef and Veal 8.3 8.0 8.0 8.1 8.3 8.4 8.5 B.6 8.7 8.8 9.0
Imports Per Capita

Total Secel Consunption 113.7 113.3 118.9 123.56 124.9 126.0  126.7 127.5 128.4 129.4 130.3
Per Capita

Total Veal Comsumptiocn 2.9 2.7 2:5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5
Per Capita

Total Beef and Veal 116.6 116,0 121.4 125.9 127.¢0 i28.0 128.6 1293 130.1 13i.0 131.8
Censumprion Fer Capita




APPENDIX B

"SELECTED MODEL RESULTS: PER CAPITA
CONSUMPTION OF 135 POUNDS BEEF AND

VEAL WITHOUT A CATTLE CYCLE.

Table Title
B-1 Summary of Cattle-Beef Industry Projections, 1970-1980 ..
B--2 Summary of Cattle Inventory Projections, 1970-1980 ......
B-3 Cattle Slaughter Projections, 1970-1980 ... viinvnrnennnn
B-4 Beef and Veal Production / Consumption Projections,
1970-1980 covurtstnerenansssannonneas
B-5 Per Capita Beef and Veal Projections, 1970-1980 .........
Notes:

Page

64

65

66

67

(1) Source: Kansas State University Computing Center, Job 23, June

13, 1972.

(2) Numbers may not add in all cases due to rounding.



TABLE B-1

SUMMARY OF CATTLE-BEEF LNDUSTRY PROJLCTION, 1970-1980

w
Trem 1970

1971 1972 __ 1973 193M 1975 1976 1877 1978 1979 1980
Beghiming Inventory (fumbers ip Thousands)
Bea! Cow 36404 17531 3B725 39647 40635 41601 42596 43616 44664 45738 46B42
Kilk Cows 12578 1asl4 12279 12109 11869 11697 11565 11460 11378 11314 11265
Total Cows 48982 49947 51004 51756 52504 53298 54161 55076 56042 57052 58107
A11 Cattle and Calves 112301 114470 11791 120586 122795 125215 127730 130333 133037 135860 138701
Lhanges din Inventory
+ £alf Crop 45925 46950 47943 48651 49354 50100 50911 51772 5267% 53628 54621
+ Ker Imports 1019 957 897 997 997 997 997 997 997 997 997
- Cattle Slaughter 35353 35952 38156 39548 40266 41141 42035 42964 43918 44914 45026
- Calf Slaughter 4200 3950 3700 3450 3206 2950 2750 2550 2350 2250 2150
- Cattle Losses 1558 1582 1633 1R6E 1700 1735 1770 1807 1846  18B3 1925
- falf Losses 2755 2770 2981?13 2363 2755 2749 2743 @73¢ 2135 21al
Ending Tnventary
All Cartle and Calves 115441 I1Ble2 120586 122795 125215 127730 130333 133037 135860 138700 141585
Beef and Veal Production
Beef Production 21600 21815 23186 24146 24676  2S31] 25968 26650 27353 28090 28843
Veal Production 570 541 503 a6s 428 413 396 380 362 344 325
Total Productien 22170 22356 23889 24612 25104 25726 26364 27030 27715 28434 29168
TABLL D=2
SUILOARY OF CALLLE LuVLNEORY PROJLCTIONS, 1270-194)
Ter 1970 1971 1972 1973 1974 1975 1976 1977 1978 1973 1980
Eepinning Inventory (wurbers in Tiousands)
Beef Cows 36404 37533 3BV25 39647 40635 41601 42586 &I616  LAGB4 45738 46842
ALk Covs 12578 12414 12079 12109 11869 11697 11565 11460 11378 11314 11265
Tocal Cows 4B9BZ 49947 51004 51756 52504 53298 5416l 55076 56042 57052 58107
Beef Cow Replacerents 6253 6475 684D 050 7176 7353 7530 7714 7901 8095 8297
Milk Cow Replacements 3974 3941 3942 4128 4186 4208 4218 4227 4235 4245 4257
Other Helfers 6065 6046 6331 6728 6973 7276 7584 7906 8237 8583 8944
Steers 15080 15375 15711 16308 16481 16760 17033 17320 17606 17805 18216
Bulls 2245 2305 2365 2647 2519 2587 2654 2719 2785 2951 2919
Stecrs, Helfers, Bulls -29704 30381 31723 32169 32956 33733 34550 35371 26231 37129 37961
Total Beginuing 112303 114470 117916 120586 122795 125215 127730 130333 133037 135860 138701
+ Calf Crep 45925 46950 47943 48651 49353 50100 50911 51772 52679 53628 54520
- Cattle Slaughter 353531 35952 3B1S6 19548 40266 41141 42035 42964 43917 44914 45976
- Calf Slaughter 4200 3950 3700 3450 3200 2950 2750 2550 2350 2250 2150
- Cattle Losses 1558 1582 1633 1668 1700 1735 1771 1808 1845 1885 1925
- Calf Losses 2755 2770 2780 2773 2763 2756 2748 2744 2739 2715 273l
+ Imports 1167 1047 1047 1047 1047 1047 1047 1047 1047 1047 1047
- Exports 88 50 50 50 50 50 50 50 50 50 50
- Uncxplalned wesidual 971 14y 1} n ] i 1 J ] 0 Q
Ending Inventory 115441 118162 120586 122795 125215 127730 130333 133037 {35860 338700 141585




All Catt])e Slaughter

T Cons
Milk Cows
Leef Cow Replacements
Milk Cow Heplocoments

tkor Keifevs

Bullsy

Stecis, Heifers, Bulls

Tutal Cattle

Fed Ltecrs, Beifers, Pulls

slonghitey

Ronfed Steers

wanfed Bulls
Xonfed Steers,lleifers Bulls

Total Nanfed

Yeung Cartle Sle

Fed Cattle

Yonfed Cottle

Beef Cow Repluacernents
Milk Cow Peplacements

Toral Young Cattle

All Carrde Slavgiter
Tatal Young Cattle
Cows

Bulls

Total Catlle

Total Cattle
Calves

Total Cattle and Calves

TABLE 8-3

CATTLL SLALGWTER PROJECTIONS, 1370-138u

65

7. ’bl_ljl..n_g

1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
(llumbers in Thousauds)
4307 4504 5034 5154 5283 5408 5538 5670 5806 5946 6089
1845  1B62  1B42 1998 1958 1930 1508 1891 1878 1867 1859
238 245 260 268 273 279 286 293 300 307 3f5
596 591 591 619 628 631 633 634 635 637 638
8479 8515 9507 9926 10242 10611 10989 11380 11785 12207 12636
19174 18506 20014 20649 20921 21298 21673 22062 22456 22866 23279
565 576 591 612 630 647 663 680 696 713 730
149 152 317 322 329 337 345 354 362 371 380
35353 35952 38156 39548 40266 41141 42035 42964 43918 44914 45026
7208 7280 8176  B586  B911 9285 9670 10072 10488 10925 11373
17832 18219 18773 19451 19793 20233 20676 21135 21602 22089 22581
5 5 6 6 6 6 7 7 ? 7 7
44 46 a5 97 99 101 103 106 109 112 114
25090 25550 27050  2B14D 28809 29625 30456 31320 32206 33133 34075
1272 1235 1331 1340 1332 1327 1319 1309 1296 1282 1264
1342 1288 1241 1198 1130 1065 997 927 853 777 698
5 5 6 6 6 6 6 7 7 7 7
104 106 222 225 230 236 242 247 255 260 266
2723 2634 2800 2769 2698 2634 2564 2490 2411 2326 2215
25090 25550 27050 28140 28809 29625 30456 31320 32206 33133 34075
2723 2634 2800 2769 2698 2634 2564 2490 2411 2326 2235
238 246 260 268 273 279 286 293 300 307 315
596 591 591 619 628 631 633 634 635 637 638
2B647 29021 30701 31796 32408 33169 33939 34737 35552 36403 37263
28647 28021 30701 31796 32408 33169 33939 34737 35552 36403 37263
6152 6366 6876 7152 7241 7338 7446 7561 7684  7B13 7948
553 565 579 600 617 634 650 666 682 _ 698 715
35352 35952 3B156 39548 40266 41141 42035 42964 43918 44914 54926
35353 35952 38156 39548 40266 41141 42035 42964 43918 44914 45926
4200 3950 3700 3450 3200 2950 2750 2550 2350 _2250 _2150
39553 39902 41856 42998 43446 44091 44785 45514 46268 47164 4BOTE




1AL b4

dunl Acli VEAL PRODUGUT LU /CDGSUMPTION PROJLUT VS, 1970-1980

(Larcass Velght Lquivalent)

66

1976 1977 1978 1979 1980
1938 2492 2552 2613 2676 2740
itk Cows 1199 1210 1147 1299 1273 1254 1240 1229 1220 1213 1208
ool Cuw 103 107 111 11} 119 122 125 128 131 134 137
SIIK CoW Rl mienls 234 257 247 26¢ 273 275 275 276 276 277 278
o 4784 4760 5330 5640 5854 6101 6356 6622 6899 7189 7487
G 12877 13007 L3424 13977 14239 14573 14910 15260 15618 15990 15368
Bedie 397 399 410 44 437 448 H60 472 482 494 506
Seeorn, Beifor., dulls &1 __ 48 108 101 104 106 109 i s 17 119
et Fredoerien 21600 21815 23iBG  Z4bah 24676 25313 25967 26650 27351 2BOS0  2884)]
4231 4223 4791 5057 5275 5524 5783 6053 6335 6632 6937
Fod Sieor 12233 12389 128/ 13407 13697 14062 14432 14816 15208 15617 16032
Fed 2ulls 2 z 2 2z 3 3 3 3 3 3 3
Fed Steers, tvifers, Bulls 16 10 a3 34 34 s 36 37 38 39 40
Tevad fed Mrsdustron 16482 16630 17704 184%5 19009 19624 20254 20909 21584 22291 23012
533 537 579 583 579 577 574 569 564 558 550
el Blea b4t 616 596 515 543 511 478 445 410 373 315
Lanfed Rl 2 2 2 ? 2 2 2 2 2 4 2
Gombed Steerslofers,balls 3t 2 8 @ _ 69 no__ 13 Hho__ 76 8 8o
Taond Loafed Yrodustion 1230 1189 1243 1227 1193 1161 1127 1090 1052 1011 967

Yoorg Canndy Seef Freduction
Fad Buef 16482 16630 17704 18495 19009 19624 20254 20909 21584 22291 23012
1230 1189 1243 1227 1183 1161 1127 1080 1052 1011 967
Sped (L Lislnreients 100 107 113 17 119 122 125 128 131 134 137
e _2s9 57 23 289 23 235 215 206 _ 206 _ 206 278
Tobal ¥eoop 18074 18183 19317 20108 20594 21182 21781 22403 23043 23712 24394

A1 Zeak Pry
Tetal Yeung 18074 18183 19317 20108 20594 21182 21781 22403 23043 23712 24394
Coss 3138 3237 3463 361% 3650 3688 3732 3781 38313 3889 3948
Ruiis _ 388 395 406 420 _ 432 443 855 466 47T 483 501
Jotel Beef Production 21600 21815 23186 24146 24676 25313 25968 26650 27353 28090 28843
Tesal Buef 21600 21815 23186 24146 24676 25313 25968 26650 27353 28090 28841
veal 570 54} 503 466 _ 428 413 396 380 362 344 325
Tatal Heef and Veal 22170 22356 23689 24612 25104 25726 26364 27030 27715 2B434 29168
+ { Leports 1792 1708 | 1747 1185 1827 1869 1912 1958 2004 2053 2100
+ Veal luperts 24 20 20 20 20 20 20 20 20 20 20
- Beef and Vegl brports 104 80 80 80 B0 B0 80 80 a0 80 80
pecl omi Veal Supply 23882 20004 25177 26337 26871 27535 28216 28928 29659 30427 31208
R

feef UCnnurzatien 23288 23443 24854 25852 264231 27102 27BO0 28528 29277 30063 30863
Veal Conneoptien 594 561 523 4B5 448 433 416 00, 182 364 345
28928 29659 30427 31208

and Vedl 2)882 24004 25377 26337 26871 27535 28216




PER CAPITA BLEF AwWp VEAL PROJECYINWS, 1370=1980

TABLE

B~5

67

ltem 1370

1971 1972 1973 1974 1975 1976 1977 1878 1879 1980
Population Series D
Domestic Beef Supply 105.5 105.4 110.8 114.1 115.3 116.9 118.4 120.0 122.2 1723.3 1725.4
Per Capita
Domestie Veal Supply 2.8 2.6 2.4 2.2 2.0 1.8 1.8 1.7 1.6 1zh 1.4
Per Capita
Total Domestic Beef l08.3 108,0 113.2 116.3 137.3 118.8 120.2 121.7 123.8 124.8 lib.4
and Veal Supply
Yet Beef and Veal 8.3 8.0 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.7 8.8
Inports FPer Capirta
Total Beef Consurption 113.7 113.3 118.8B 122,2 123.5 125.2 126.8 128.5 130.B 131.9 133.7
Per Capita
Total Veal Consumption 2.9 2.7 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5
Per Capita
Total Beef and Veal 116.6 116.0 121.3 124.5 125,68 127,2 128,77 130,3 132.5 133.5 135,2
Consumption Per Capita
Population Series E
Domestic Beef Supply 105.5 105.4 110.9 114.3 115.6 117.4 119.1 120.9 122.8 124,7 126.6
Per Capita
Domestic Veal Supply 2.8 2.6 2.4 2,2 2.0 1.9 1.8 1.7 1.6 1.5 1.4
Per Capita -
Total Domestic Beef 108.3 108.0 113.3 116.5 117.6 119.3 120.9 122.6 124.4 1z6.2 128.0
and Veal Supply
Net Beef and Veal & 8.3 8.0 8.1 8.2 8.3 8.4 8.5 B.6 8.7 8.9 9.0
Imports Per Capita
Total Beef Consumpticn 113.7 113.3 11B.9 122.4 123.8 125.7 127.5 129.4 131.4 133.5 135.5
Per Capita
Total Veal Censumption 2.9 2.7 2.5 2.3 2.1 2.0 2.0 1.8 1.7 1.6 1.5
Per Capita
Total Beef and Veal 116.6 116.0 121.4 124.7 125.9 127.7 125.4 131.2 133.1 135.1 137.0

Consunpticn Per Capita




Table

C-1

Notes:

(L

(2)

Source:

APPENDIX C

SELECTED MODEL RESULTS: PER CAPITA

CONSUMPTION OF 130 POUNDS BEEF AND

VEAL WITH A CATTLE CYCLE.

Title

Summary of Cattle-Beef Industry Projections, 1970-1980 ..
Summary of Cattle Inventory Projections, 1970-1980 ......

Gattle Slaughter Projections, 1970-1980 .........cvvvn...

Beef and Veal Production / Consumption Projections,
1970-1980 L R R ) LI I B I R T S L Y

15, 1972.

Numbers may not add in all cases due to rounding.

Page
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Kansas State University Computing Center, Job 793, June



TALLL  C-1

SUMMARY OF CATELE-BEEF LiDUSTRY PROJECTION, 1970-1380

H’ 1370 1971 1972 1973 1974 1975 1876 1977 1978 1978 1980
Beginning Inventory (iunbers in [housands)
Beef Cows 36404 37533 38725 39647 39247 39230 29709 40687 42181 43596 44583
Milk Cows 12578 12414 12279 12110 11869 11698 11565 11436 11310 11191 11088
Toral Cows 48982 49947 51004 51757 51116 50928 51274 52123 53491 34787 35671
A1l Cattle and Calves 112303 114470 117916 120587 121408 121309 122034 123575 126304 129688 132782
+ Calf Crop 45926 46950 47944 48651 48049 47871 48197 48996 50281 51500 52331
+ Ner Imports 1079 997 997 997 997 997 997 997 997 997 997
- Cattle Slaughter 15353 35932 38156 40935 41568  4DB76 40605 40402 41176 42726 44161
~ Calf Slaughter 4200 3950 3700 3450 3200 2950 2750 2550 2350 2250 2150
- Cattle Losses 1159 1582 1633 1668 1687 1685 1695 1716 1753 1801 1B4B
- Calf Lesses 2756 2770 2780 2773 2691 2633 2601 42_5-97 ji]f _332_67 2617
Ending Inventory
A1l Cattle and Calves 115441 118162 120587 321408 121309 122034 123575 1256304 1296B8 132782 135136
Beef and Veal Production
Beef Production 21600 21Bl5 23187 24771 25317 25056 25083 23149 25721 26718 27700
Veal Preduction 570 541 503 466 428 41 396 380 162 L das 325
Total Produetion 22170 22356 23690 25237 25746 25469 25479 25529 26083 27062 28025
TANLE  C-2
SUMIART OF LATLL LeVLWtORY PRUJECSiIunb, L470-1400
1971 1972 197 _ 1974 —"‘;?;_‘1 .‘_s__l_i;n 1978 1979 1980
(hutbers in lnousands)
Beef Cows 36404 37533 38725 39647 39247 39230 39709  408B7 42181 43596 44583
Milk Cows 12578 12414 12279 12110 11869 11698 11365 13436 12310 11191 11088
Total Cows 48982 49947 51004 51757 51116 50928 51274 52123 53491 54787 55671
Beaf Cow Replacerents 6253 6475 6840 7051 7177 7285 7263 7314 7439 7645 7903
M1k Cow Replacements 3974 3941 3342 4128 41B6 4208 4165 4119 40186 4076 4093
Qther Heifers 6063 6046 6331 6727 6973 7071 7317 7500 7760 B10% 8526
Sreers 15080 15375 15711 16308  164B1 16442 16445 16445 16606 16938 17377
Bulls 2245 2305 2363 2447 2519 2580 2624 2660 2693 2745 2803
Stecrs, Hedfers, Bulls 29704 30381 31723 32169 32056 32795 32946 33413 34224 35388 36407
Total Beginning 112303 114470 117916 120587 121408 121309 122034 123575 126304 129688 132782
Chaaces
Calf Crep 45926 46950 47944 48651 48049 47B7L 4B197  4B996 50281 51500 52331
Cattle Elaughter 35353 35952 38156 40935 41568 40876 40605 40402 41176 42726 44161
Call Slaughter 4200 3950 300 3450 1200 2950 2750 2550 2350 2250 2150
Cartle Lesses 1159 1582 1633 1668 1687 1685 1695 1716 1753 1801 1846
Calf Losses 2756 2770 2780 2773 2691 2633 2609 2597 2615 2626 2617
Irports 1167 1047 1047 1047 1047 1047 1047 1047 1047 1047 1047
Exports :t:] 50 50 50 50 50 50 50 50 50 50
Unexplalned Resldual 971 246 Q 0 0 a _~___‘_E [ 1] Q 1]
Ending Inventory, 115441 118162 120587 121408 121309 122034 123575 126304 1296R8 132782 135136

69



TALLE u-]

CATILL SLAUGHLLR PROJECTIUGS, 1970-1980

70

e |
Icen 1970

1971 1972 1973 1874 1975 1976 1977 1978 197% 1980
All cattle Slaughter {sumbers in Luousands)
Beef Cows . 4307 4504 5034 6542 6279 5885 5361 4883 5062 5668 6019
Milk Cows 1845 1862 1842 1998 1958 1930 1908 1387 1866 1846 1830
Beef Cow Replacements 278 246 260 267 273 2717 276 278 283 261 300
Milk Cow Keplacements 596 591 591 619 628 631 625 618 613 611 614
Other Heifers 8479 8515 9507 9926 10382 10316 10563 10786 11118 11572 12073
Stecrs 19174 19306 20014 20649 21088 20864 20887 20952 21218 21697 22260
Bulls 565 576 591 612 630 645 656 665 674 687 771
Steers, Heifers, Bulls 149 152 317 322 330 328 329 334 342 354 364
Total Cattle 35353 35952  3B156 40935 41568 40876 40605 40402 41176 627206 44161
Fed Cattle Slauehter
Fed Other Heifcrs 7208 7280 8176 8586 9032 3027 9296 9545 9895 10358 10866
Fed Steers 17832 18219 18773 19451 19949 18820 19925 20072 20411 20959 21582
Fed Bulls 5 5 3 6 6 6 7 7 7 7 7
Fad Steers, Heifers, Bulls 45 46 95 97 98 99 99 100 103 _1pe 109
Total Fed 25090 25550 27050 28140 29087 28952 29327 29724 30416 31430 32574
¥onfed Cattle Slauphter
wonfed Heifers 1272 1235 1331 1340 1350 1290 1268 1240 1221 1214 1207
Nonfed Steers 1342 1288 1241 1198 1139 1043 961 880 806 738 668
Nonfed Bulls 5 5 6 6 6 & 6 7 7 7, 7
¥onfed Steers,Heifers,Bulls 104 106 222 225 230 230 231 234 240 248 255
Total Nonfed 2723 26134 2800 2769 2725 2569 2466 2361 2276 2207 2137
Young Cattle Slaughter
Yed Cattle 25090 25550 27050 28140 29087 28952 29327 29724 30416 31430 32574
Nounfed Cattle 2723 2634 2800 2769 2725 2569 2466 2361 2276 2207 2137
Beef Cow Keplacements 278 246 260 267 273 277 276 L 278 283 291 300
Milk Cow Replacements 586 591 591 619 628 631 625 618 613 611 Blé
Total Young Cattle 2gp47 29021 30701 31795 32713 32429 32694 32981 33587 34539 35626
A1 Carcle Slasghcer .
Total Young Cattle 28647 29021 30701 31795 32713 32429 32694 32681 33587 34539 35626
Cows 6152 6366 6B76 B340 8238 7815 7269 6769 6928 7514 7848
Bulls 554 565 579 600 617 632 642 652 661 671 687
Total Cattle 35353 35952 38156 40935 41568 40876 40605 40402 . 41176 42726 44161
All _Cattle and Calf Slauphter
Total Catrle 35353 35952 38156 40935 41568 40876 40605 40402 41176 42726 44161
Calves 4200 3950 3700 3450 3200 2650 2750 2550 2350 2250 2150
Total Cattle and Calves 39553 39902 41856 44385 44768 43826 43355 42952 43528 44976 46311
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TABLL

C-4

(Carcass Welpght Loquivalent)

1971 1972 1933 1974 1975 1976 1977 1978 1979 1980
All Beef Production taunbers In MLllion Pounds)
Beel Cowa 1938 2027 2266 2944 2826 2648 2412 2197 2278 2551 2708
Milz Cows 1199 1210 1197 1299 1273 1255 1240 1227 1213 1200 1189
Beef Cow Replacements 103 107 113 1 119 120 120 121 123 126 131
Milk Cow Replacemeats 259 257 257 269 273 275 212 2689 267 266 267
Other Helfers 4T84 4760 5370 5640 5934 5932 6110 6276 6509 6815 7153
Steers 12877 13007 13474 13977 143531 14276 14370 14493 14757 15173 13651
Eulls 392 399 410 424 437 447 455 461 467 476 486
Steers, Heifers, Bulls 47 48 100 101 104 103 104 105 107 111 115
Total Beef Production 21600 21815 23187 24771 ;5317 25056 25083 25149 25721 26718 27700
Fed Beef Production
Tod ieifers 4231 4223 4791 s057 5347 5371 5559 5737 5976 6287 6628
Fed Steers 12133 12389 12879 13402 13805 13775 13908 14070 14370 14818 15331
Fed Bulls 2 2 2 2 3 3 3 3 3 3 3
Fed Steers, Heifers, Bulls J 16 33 m.,:iﬁ i H_}i 34 35 36 LY 38
Total Fed Production 16482 16630 17705 18495 19189 19183 19504 19845 20385 21145 22000
fed ileife 553 537 579 583 587 561 552 540 532 529 523
Yonfed Stuers 644 618 595 575 547 501 461 422 387 354 321
Gonfed Bulls 2 2 2 2 2 2 2 2 2 2 2
Senfed Stoers, Heifers,Bulls N__E‘_l_ 32 A_Aﬁl "ﬁ"f-‘_"_ 69 _ﬁg 6% _m __E 74 76
Total fHenfed Production 1230 1189 1243 12¢7 1205 1133 1084 1034 993 959 924
Yeung Cattle Beef Preductien
Fed Beef 16482 16630 17705 18495 19189 19183 19504 19843 20185 21145 22000
Noafed Beef 1210 1189 1243 1287 1205 1133 1084 1034 993 959 924
Lesf Cow Replacezents 103 107 113 7 118 120 120 121 123 126 131
Milk Cow Keplaccments 259 157 257 aev 273 J_IE 272 ._Eg 267 266 _'2_61
Total Young 18074 18183 19318  20l0oA 20786 20711 20980 21269 21768 22496 23322
All Beef Production
Total Young 18074 18183 19318 20108 20786 20711 20980 21269 21768 22496 23322
Cows 3138 3137 3463 4243 4099 3903 3633 3424 3490 3751 3898
Bulls 388 395 406 _ 420 432 442 450 456 463 471 480
Tetal Beef Production 21600 21815 23187 24771 25317 25050 25083  2514% 25721 26721 27700
Pomestic Production
Total Becf 21600 21815 23187 24771 Z331% 25056 25083 25149 25721 26718 27700
e 520 541 503 486 428 413 396 380 362 344 325
Total Beefl and Veal 22170 22356 23690 25237 25746 25469 25679 25529 26083 27062 28025
Inpeves / EBxports
+ Beef Inports 1792 1708 1747 1785 18237 1869 1912 1958 2004 2053 2100
+ Veal Imports 24 20 20 20 20 20 20 20 20 20 20
= Beef and Veal Exports _lod 80 BO B0 8 80 80 80 a0 __ 80 B
Total Beef and Veal Supply 23882 24004 25377 26962 27513 27278 27331 27427 18027 29055 30065
Darestle Consurption
Beef Censunprion 23288 23443 24854 26476 27064 26845 26915 21027 27645 28691 29720
teal Consumptlion _ 594 561 533 4B8b 449 433 416 _ 400 3682 __A64 345
Total Beof and Veal 23882 24004 25377 26962 27313 27278 27331 27427 28027 29055 30065

Consunption
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TABLE

-5

72

Popul.

Per Capita

Per Capita

Per Capita

Per Capita

Population Serics E

Per Capita

Per Capita

Net Beef and Veal

Total
Pur Cuar

Fer Capita

1971 1972 1973 1974 1975 1976 1577 1978 1978 1930
fon Sepids 1

Domestic Beef Supply 105.5  105.4  110.9 117.1 118.3 115.7 1l4.4 113.3  114.9 117.3  120.0
Domestic Veal Supply 2.8 2.6 2.4 2.2 2.0 1.9 1.8 LT 1.6 1.5 1.4
Total Demastic Beef 108.3  108.0  113.3 119.3 120.3  117.6 116.2 115.0 116.5 118.8 121.4

and Veal Supply
Vet Beef and Veal 8.3 8.0 8.0 8.1 8.3 B.4 8.4 B.5 B.7 8.7 8.8

Igperts Per Capita
Total Beef Consunption 113.7  113.3  118.8 125,2 126.5 124.0 122.7 121.7 123.5 125.9 128.7
Total Veal Consumption 2.9 2.7 2.5 2.2 2ol 2.0 1.9 1.8 1.7 1.6 1.5
Total Beef and Veal 116.6 116.0 121.3 127.4 128.6 126.0 124.6 123.5 125.2 127.5 130.2

Consumpticon Per Capita

Dorestic Reef Supply 105.5 105.4 110.9 117.3 118.6 116.2 115.0 114.,1  115.5 118.6 121.6
Domestic Veal Supply 2.8 2.6 2.4 2.2 2.9 1.9 1.8 1.7 1.6 1.5 1.4
Total Domestic Heef 108.,3 108.0  113.3 119.5 120.6 118.1 11K.8 115.8 117.1 120.1 123.0

and Veal Supply
8.3 8.0 B.1 8.2 8.3 8.4 8.5 8.6 8.7 8.9 9.0

Inpores Pexr Capita
f Consumption 113.7 113.3  118.9  125.4 126.8 124.5 123.4 122.6 124.1 127.4 130.5

ity

Total Veal Conscrpticn 2-9 2.7 215 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5
116.6 116.0  121.4 127.7  128.% 126.5 125.3 124.4 125.8 129.0 132.0

Toral Beef and Veal

Consurption Per Capita
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ABSTRACT

This study involves the derivation of future feeder cattle require-
ments in the United States to 1980. In accomplishing this task, it was
necessary to evaluate specific segments of the cattle-beef industry, as
well as detailed demand projections for beef and veal, Total U.S. beef
and veal demand projections were developed utilizing previously published
studies on per capita consumption by the U,S., Department of Agriculture,
and population projections as were developed by U.S. Department of Commerce,
Bureau of Census. Projections were made for exports and imports of live
cattle, beef and veal. A total demand was then established for domestically
produced beef and veal in 1980; and attention was directed to an analysis
of cattle-beef industry for possible ways in which this domestic demand
could be achieved.

Initial attempts to bypass a detailed analysis of inventory levels
of all components of the cattle industry, plus early attempts to segment
various beef supply response relationships with limited inventory data,
repeatedly left important gaps in accountability of (1) aggregate
nuﬁbers of cattle and calves on inventory from year to year, and (2) overall
beef supply response levels from cattle slaughtered relative to projected
beef needs. Subsequently a Cattle Inventory Balance and Beef Supply
Response Model was developed to resolve these discrepancies.

Three alternative simulations of the cattle-beef industry were made
to 1980 as follows: (1) Per capita consumption of 130 pounds (beef and

veal) by 1980, without a cattle cycle; (2) Per capita consumption of



135 pounds by 1980, without a cattle cycle; and (3)

tion of 130 pounds by 1980, with a cattle cycle.

and associated beef supply responses differ in each case.

inventory levels in 1980 varied considerably due to the different beef

supply responses and cattle cycle effects where applicable,

Per capita consump-
Inventory growth paths

Also, cattle

Based on available information and the estimating procedures employed,

feeder cattle requirements in 1980 will be between 34,762 and 36,980

thousand head.

These estimates represent increases of 22.8 and 30.2 per

cent respectively over the 1970 estimate of 28,406 thousand head of feeder

cattle.

feeder cattle.

beef industry.

Included in these estimates are 848 thousand head of imported

Other results of the analysis involve various segments of the cattle-

summary statistics were projected:

For the three primary simulations indicated, the following

Per Capita Beginning

Beef & Veal

Inventory of

Feeder Cattle

Year Consumption All Cattle Beef Production Requirements
%A %A Mil. %A A
lbs. 1970-80 Thous. 1970-80 lbs. 1970-80 Thous. 1970-80
1970 116.6 ——== 112,303 ———— 21,600 —_— 28,406 ——
1980 150.6% 1.8 130,914 +16.1 27,650 +28.0 34,762 +22.8
1980 135.2b 16.0 138,701  +23.5 28,843  +433.5 36,980 +30.2
1980 130.2b 11.5 132,782  +18.2 27,700  +28.2 35,725 +25.8
dWithout a cattle cycle.
b

With a cattle cycle.



