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.Both the‘sepply and demand for beef ﬁeve been increesing:aver‘time.
E ' The net reeult, howevef, has been a secular tiend ef rising beaf ﬁrices
due tc'the‘greater'geowth rate of demand. This‘peper concludes*that if
demand continues to grow at ratesueomparable‘to those of,the'past iwo‘
decades, then supply wi 11 1nev1tably lag behlnd and therefore, prices
will contlnue to rise. That is, physxcal constraints on the growth of
beef prodection areﬂsucﬁ that ;upply incteasee‘cennotematcﬁ‘the gfewth‘
in demand. | | | | | |

Beef consumptien grew by an average yearly rate of 4;9 percént'&ugu
ing’the'l950*s and 4.61percent during the 1960’3,,while'domeetic Eeef
v,ﬁroductioﬁ increased by only 4.2bpercent aedlé;é percentbduri;g these
éeriods, respectively;l Fﬁrthermore, it appears that demand will con-
'tiﬁue to grow at these rates, whlle the rate of 1ncreaseskin supply shows
v'signs of tapering off,

The demand for beef has been grcwlno at a relatevely constant rate,
as can be seen‘from E¢gere I. On the other hand Figure 2 1ndicates
’thatvthe:growth rate ‘of beef supply‘has varied Qver time. Prior to 1952,
pfoduction tended to.coincide'wifh herd size, with theAslighﬁ u@surgeb
in productlon during the 1940's be1ncr accounted for by the slaughter of
o cows.' Fallowing 1952, b@ef produc;lon grev at a. faster rate than the‘

»number of. Cﬂttle on farms due to Lhe utx?izatlon oi feedlot attening -
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methoés. In recent'years,‘however;,thé,growth rates -of beef prodﬁctieﬁ».
and herd size appeer to agaln coincide. |

. Once complete conver31on uO cattle faftening in feedyards is accom- |
'plished, the upper limit on beef production is set_by the rate of(growthv
"iof:cattle nﬁmbersi“The ﬁpper limit-on growth of cattle humberé is in
‘turn set by ﬁiologieél and ﬁanagerial facfors,‘ Table 1 illuseratee one
set of parameters:yielding a.zero population growth ef‘cattle numbers 51:5'
orva”"stationery state', Once this is defined, a growing e&etem,vsuehf
" as shown in Table 2, can be'illustrated. | | |

Table 1 shows}a system which begins with 100 bred animale iﬁ’thef
first year.v By the end of that‘year,'ca1§eé are Qeaned. The calf crop
is 80 percent of the hezfefs retained for breedlng; 20 percent of the
cows are culled after their first ealfiand 15 percent thereafter_to the
seventh year (vﬁen the co@s are 9 years oLd), when ehe remainder are
fully culled Death 1oss is 1 percent per year. Flnally, 60.5 percent
of,the heifer calves aieiretaihed fer breeding in their flrstbyear-and
to'caiQe in their‘second‘year.z' It.takee about 20 yeefs for”sﬁch"a 
system to settle down to'a cqﬁstant level ofeanimal productioﬁ.

Now that thevstationary system is‘defined, iﬁ isvpossible'te predict
growth reﬁes ofithe‘herd"si;e for aey given chaeges_iﬁ cow euilieg raﬁes,
death retes and/or percent of heifers saved for breediﬁg.' For exaﬁple, |
if 1nstead of retalning 60.5 percent of the helfers for bxeeding, 70 per—::
cent are retalned the size of the berd Well grow at 3. 8 percent per
annum.q ThlS growing system is shown ip Table 2.

The death culllng and blrth~wean1ng reLes qssumed for the vgroﬁth
,;fuysféﬁ fepre<eae>close to the abeolute best that a sophlsticated vup« R

.'tOMdatebcattle operetlen:can acnleve._ Thus; even with exce]lent blood~ b

 lines, the best management and feedlot system, and no‘real land constralnt,




o~

‘cattle numbers can grow by at most 3.8 pgrcent per year.

The growtﬁ in deﬁaﬁd for_beef, on the othér hénd, is appréximately -
4 to 5 percent'per year in the‘United States'and 3 to 4 percént,per annum 
in the world. It follpws that‘only'under the best conditions Cgh supplyi
keep up with demand;. The‘ﬁore likely result in the world as a whole i5~
" rapid depletion of beef Eerds, a growing deficit of beef suppiies and.

increasing prices for beef.




 Table 1. The‘Stationary System

. - N r o S . »
Years Since First Calf Heifer - Heifer - Cow _  Cows

Year = 1 2. 3 4 5 6 7 ‘Cows . Calves  Heifers Bred Death - Death  Culled

1 100.0 .. 0.0 0.0 0.0 0.0 0.0 0.0 100.0 - -80.0 40,0 - 24,2 4 1.0 - 20.0

2 + 0,0 79.0. 0.0 0.0+ 0.0 0.0 0.0 79.0 63.2 31.6 19.1 I .8 11.9
3 23.8 0.0 66.4 0.0 0.0 0.0 0.0 90.2 72.1 36.1 21.8 A .9 14.7

4 18.8 18.8 0.0 55.7 0.0 0.0 0.0 93.3 74.7 37.3 22,6 A .9 14.9 -

5 21.5  14.9 15.8 0.0 46.8 0.0 0.0 98.9 79.1 39.6 . 23.9 4 - 1,0 15,9

6 22.2 17.0 12,5 13.3 0.0 39,3 0.0 104.2 - 83.4 41.7 25,2 A 1.0 16.7 -
7 23,5 17.6 14,2 10.5 11.1 0.0 33.0 110.0 88.0 44,0 26.6 4 1.1 45.8

8 24.8 18.6 14,7 12.0 8.8 9.4 0.0  88.3  70.6 35.3 21.4 .4 .9 14.5

9 26.2 19.6 15.6 12.4 10.0 7.4 7.9 99,1 75.3 - 39.6 24.0 A4 1.0 22.9
10 21.0 20.7 16.5 13.1 10.4 8.4 6.2 96.3 . 77.1 38.5 23.3 A 1.0 - 20.8

11 23.6 16.6 17.4 13.8 11.0 8.7 7.1 .98.2  78.6 39.3 23.8 4 1.0 . 21.9 .

12 22.9 18.6 13.9 14.6 11.6 9.3 .- 7.3 - 98.3 78.7 39.3 23.8 o4 1.0 22,1
i3 - 23.4 18.1 15.7 11.7 12.3 9.8 7.8 . 98.7 78.9 39.5 23.9 A 1.0 22.6

i4 23.4 18.5 15.2 13.1 9.8 10.3 8.2 98.6 78.8 . 39.4 - 23.9 oA 1.0 22.9
15 23.5 18.5 15.5 12.8 11.0 8.3 8.6 98.2 78.6 39.3 23.8 A 1.0 23.3
16 23.5 . 18.5 15.5 13.0 10.7 9.3 6.9 97.5 78.0 39.0 23.6 .4 1.0 21.7
17 23.4 18.5 15.6 13.0 10.9 9.0 7.8 98.3 78.6 39.3  23.8 .4 1.0+ 22.5
18 23.2 18.5 15.6 13.1 11.0 9:2 7.6 98.1 78.4 39,2 23.7 o4 1.0 22.3
19 23.4 18.3 15.5 13.1 11.0 9.2 7.7 98.2  78.6 39,3 23.8 A 1.0 22.5
20 23,3 18.5 15.4 13.0 11.0 9.2 7.7 98.2 78.6 39.3 23,8 A 1.0 2.5
21 23.4 18.4- 15.5 12.9 10.9 5.2 7.8 98.2 78.6 39.3 23.8 .4 1.0 22.5
22 23.4 18.5 15.5 13.0 16.9 9.2 7.8 98.2 78.5 39.3 . 23.8 .4 1.0 22.5
23 23.4 18.5 15.5 13.0 11.0 9.1 7.7 98.2 78.5 39,3 23.8 4 - 1.0 22.5
24 23.4 18.5 15.5 13.0 10.9 9,2 7.7 98.2 78.5 39.3 23.8 4 21,0 22.4
25 23.4 18.5 15.5 13.0 10.9 9.2 7.7 98.2 78.6 . 39,3 23.8 .4 1.0 22.5
30 23.4 18.5 15.5 13.0 10.9 9.2 7.7 98.2 78.6 39.3 23.8 o4 1.0 22.5
40 23.4 18.5 15.5 13.0° 11.0 9.2 7.7 98.3 78.6 39.3 - 23.8 o4 1.0 22.5
9.2 7.7 98.4 78.7 39.4 23.8 4 1.0 22,5

50 23.4 18.5 15.5 13.0 11.0
. \
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Table 2. The Growth System

Years Since First Calf

: S i . T Heifer Heifer =~ Cow - Cows
Year 1 2 3 4 5 6 7 Cows - Calves  Heifers = Bred Death = Death  Culled
1 -100.0 0.0 0.0 0.0 0.0 0.0~ 0.0 100.0 80.0  40.0 28,0 - 4 1.0 20.0
2 0.0 79.0 0.0 0.0 0.0 0.0 0.0 79.0  63.2  31.6 22,1 .3 LB 119
3 27.6 - 0.0  66.4 0.0 0.0 0.0 0.0 94.0 75.2 37.6 26.3 /. .9 . 15.5
4 . 21,8 21.8" 0.0 55.7 0.0 0.0 0.0  99.4 . 79.5 39.7 27 .8 A4 1.0 00 16,0
S 25.9  17.2 18.3 0.0 46.8 0.0 0.0 108.3 86.6 43,3 30.3- .4 1.1 17.5
6 o 27 .4 20.5 14.5 15.4 0.0 -39.3 0.0 117.1 - 93.7 46.8 - 32.8 .5 1.2 18.9
7 29.9 21.7 17.2  12.2 12.9 0.0 33.0 126.9 101.5 56.8 - 35.5 .5 1.3 . 48.6 -
8 32.3 23.6 18.2 14.5 - 10,2~ 10.9 0.0 109.6 - 87.7 43.9 - 30.7 .4 1,00 18,0
9 35.0 - 25.5 , 19.8 15.3 12.1 8.6 9.1 - 125.5 100.4  50.2 35.1 W5 1.3 -.28,3% ¢
10 30.3 27.7 21.4 16.7 12.8 10.2 7.2 126.3  101.0 50.5 = " 35.4 B T 26,6
11 34.6 23,9 23.2 18.0 14.0 10.8 8.6 133.1 106.5 53.3 37.3 S 1.3 29.0
12 34.9 27.4 - 20.1 19.5 15.1 11.8 9.1 137.8 110.2 - 55.1 38.6 .6 1.4. 30.1
13 36.7 27.5 23.0 16.9 16.4 12.7 9.9 143.1 114.5 57.2 40.1 .6 1.4 3.7,
14 38.0 29.0 23.1 19.3 14.2 13.8 10.7 . 148.1 118.5 59.2 41,5 6 1.5 332
15 . 29.5 30.0 24 .4 19.4 16,2 11.9 11.6 153.0 122 .4 61.2 42,9 6o 1.5 34,8
16 - 40.9 31.2 25.2 20.5 16,3 13.6 10.0 157.7 126.2 63,1 . 44 .2 6 1.6 34,2
17 42,2 32,3 26.2 21.2 17.2 13.7 11.4 164.3 131.4 65.7 46.0 T 1.6 36,5
18 43.5 33.4 27.1 22.0 17.8 14.5 11.5° 169.8 “135.9 67.9 47 .6 .7 T 1.7 S 37.4
19 45,3 . 34.4 28.0 22.8 18.5 15.0 12.1 176.2 140.9 70.5 49,3 W7 1.8 39.0 o
20 . 46.9 35.8 28.9 23,5 19.1 15.5 12.6 182.4 145.9 73.0 51,1 T 108 40;4[ﬁ ~
21 48,6 37.0 30.1 24.3 19.8 16.1 13.1 188.9 151.1 75.6 52.9 .8 1,9”“_.'41.9‘ g
22 50.3 38,4 31.1 25.3 20.4 16.6 = '13,5 195.6 156.5 78.3 . . 54.8 8B 2.0 7 43,3 -
23 52,1 39.8 32.3 26,1 21.2 17.1 14.0 202.6 162.1 . 81.0 - 56.7 W8 2.0 44.9
24 54.0 41.2 33.4 27,1 21.9 17.8 14.4 209.9  167.9  83.9 58.8 8o 2.1 46.4
25 55,9 42,7 34.6 28.1 22.8 18.4 15,0 217.4  173.9  87.0 60.9 .9 2.2 48,1
20 66.7 50.9 41.2 33.4 27.1 22.0 17.8 259.2 207.3 103.7 - 72.6 1.0 2,67 57.4
40 94,8 72.3 58.6 47 .5 38.6 31.3 25.4 368.4 294.7 147.4 103.1 1.5 3.7 - 81,5
2.1 5.2

50  134.,7 102.7 83,3 67.6 54.8 44.4 36.0 523.6 418.9 209.4 146.6 i 115'9; ,,




FOOTNOTES -

1. Calculated from statistics contained in Livestock and Meat
Statistics 1962, USDA Statistical Bulletin No. 333 (July 1963),
P- 289 and Livestock and Meat Statistics, USDA Supplement for 1571
to Statistical Bulletin No. 333 (June 1972}, p. 136

2. The general form of this model is: : R

‘h, = P(g‘r3 { e p+ (L-ep ~1h o+ (1 - o - r)(l - e, - r)h
' ' 2. o | 3
+ (1 -Cy - r)(d -.c2 - 1)°h to5 * - ¢y - r)(l -, - r)ﬂhtAG ,
- | ¥ (lA- ey - r)(1 -ie, - r) ht 7 +‘/§1 -c, - r)(l - § T) t 8.]

1

where: ‘ht = size of the heifer herd at time t (and htéi = O'when.t < i)

percant of heifers bred

percent of cows having calves:

percentage death rate '

1 = percent of heifers culled after first calf

OH’UM
nouwou

g =Pz zcent of heifers culled 2nd - ﬁfh year after first calf

L

L

3. If'the pércent of heifers bred is changed from 60.5 percent to
70 percen while other values remain constant, then: '

r (.70 - r) ( 605 - r) B S
,Lg‘"””i“*“ - T _J [ht 2 f (d-¢ - r)ht 3
. +‘v(; »vcl - 1)1 - c, - T) ht P R (1 -‘c . r)(l - e, - t SJ

R

Substituting p = .80 and r = ,01,

| -.80(.70 - ,01) .80(.605 - .01)‘], [ e

Ah, 5 | 7 he o+ d-e¢-Dh 4 |

o o g o e

+ (1 —-“c1 r) (1 - cy r) ht~4 S R (1 - Cl_f r)\lv~‘§2 -'7r) hthM
=1'E?38 ] [i + (1 - cl - r)ht“‘3 + Sl fvcl‘m'r)Flzf 92~P;r),h

.,t”4




