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Highlights and Summary 

A ban on the use of antibiotic feed additives (antibiotics administered 

routinely at subtherapeutic levels) in livestock production would: (1) 

increase ae length of feeding period needed to achieve a specified increment 

of weight gain (or reduce the weight Anbey pepe a specified feeding period), 

because average daily gains are normally lower in the absence of antibiotic 

feed additives; (2) increase the quantity of feed required to produce a given 

increment of weight gain, because more feed is usually reqired per pound of 

gain when no antibiotic feed additives are used; and (3) perhaps affect the 

mortality rate among animals on feed. The economic results of a ban, aside 

from the effects it would have on the net revenues of manufacturers and 

distributors of antibiotics, would depend largely on the reactions of 

livestock producers to such a ban. 

This study analyzes the potential economic effects of three possible 

livestock producer reactions, or adjustment patterns, as follows: Situation 

A--producers feed the same numbers of animals as were fed before the ban for 

longer feeding periods to maintain output at pre-ban levels; Situation B-- 

producers feed greater numbers of animals than were fed before the ban for 

the same (pre-ban) feeding periods to maintain output at pre-ban levels; 

and Situation C--producers feed the same numbers of animals as were fed 

before the ban for the same (pre-ban) feeding periods, resulting in a 

reduction in livestock output. 

Some of the major results of the Situation A adjustment to a ban on 

the use of antibiotic fee additives are presented in Table l. 

1. If the ban resulted in no changes in mortality rates among 
animals on feed, increases in estimated annual production costs 

by species would amount to $170.768 million for cattle and 

calves, and $201.671 million for hogs. For both species combined, 
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production costs would increase by $372.439 million. Assuming 
a similar producer adjustment pattern, the FDA Task Force 
estimated that production costs would increase by $367.095 
million annually. The estimates differ primarily because a 
heavier final weight for slaughter calves was assumed in 
this study. 

Because livestock output would be maintained, there would be no 
change in meat production or per capita meat consumption. How- 
ever, if the total increase in livestock production costs were 
passed on to meat consumers, total meat expenditures would in- 
crease by about $1.83 per capita. 

The total quantity of feed used would increase by 3.394 million 
tons, 2.884 million tons of which would be feed grains. This 
amounts to about 103.0 million bushels, corn equivalent, or the 
production from about 1.27 million acres of corn. Costs of the 
1970 Feed Grain Program could have been reduced by about $76.9 
million as a result of this increase in demand for feed grains. 

If any change in mortality among animals on feed should result from 
the ban on feed additives, production costs would change accord- 
ingly. For example, each 1 percent increase in mortality among all 
animals affected by the ban would result in an additional $43.072 
million increase in total production costs. 

Comparable results of a Situation B adjustment to an antibiotic feed 

additive ban are summarized in Table 2. 

1. Total costs of producing enough additional animals to compensate 
for the lighter weights at the end of normal pre-ban feeding 

periods would amount to $476.306 million, if there was no change 
in mortality as a result of the ban and if the additional feeder 
animals could be acquired without affecting feeder animal prices. 
The increase in production costs is greater in Situation B than 

in Situation A primarily because feeder animals are more costly 
than an equivalent quantity of weight added as gain during the 

feeding period. 

If the entire increase in production costs were borne by consumers, 

per capita meat expenditures would have to increase by $2.35 annually 
if consumption were maintained ‘at pre-ban levels. 

The increase in feed tonnage, at 2.137 million tons, would be about 

two-thirds as great as in Situation A, and a lower proportion of 

the total would be feed grain. The 1.658 million tons, corn 
equivalent, would represent the production from about .73 million 

acres of corn. A reduction in diverted acreage sufficient to 

have produced this amount of corn would have represented a savings 

in 1970 Feed Grain Program costs of about $44.19 million. 

Each 1 percent increase in mortality which might result from a 
ban on antibiotic feed additives would cause an additional increase 
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of $57.261 million in production costs to keep livestock output 

unchanged. Almost three-fourths of this cost increase would be 

used for additional feeder animals to replace those that die. 

A Situation C adjustment to a ban on antibiotic feed additives would involve 

no changes from pre-ban levels in numbers of animals placed on feed nor in 

average feeding period lengths. Instead, annual production of each of the 

livestock species would decline by 2.052 percent of the total pre-ban out- 

put for cattle and calves and by 9.428 percent for hogs, if mortality rates 

were not affected by the ban. Each 1 percent increase in mortality would 

cause additional reductions in output of 0.639 percent for cattle and calves, 

and 0.890 percent for hogs. The economic consequences of these reductions 

in output are summarized in Table 3. 

1. Rather than increases in production costs, livestock producers 

would realize increases in net returns in Situation C, assuming 

no changes in present demand relationships. If mortality rates 

were unaffected by the feed additives ban, the combined net 
revenues of beef, veal, and pork producers could increase by as 

much as $1,918.391 million, if the reduction in livestock and 
poultry production persisted long enough to allow maximum market 

reaction to such a reduction in meat supplies. 

2. Much of this increase in net returns would be due to increases 

in livestock sales receipts. Sales receipts would expand 

because livestock prices would increase more, proportionately, 

than the decline in output. 

3. The other source of increase in net returns to producers would 

be savings in feed costs. The lighter animals produced without 

antibiotic feed additives would consume less feed during the 

normal feeding period, and the costs of antibiotics previously 

fed to both species would be avoided. Thus, total feed costs 

would be $287.855 million less. 

4. Feed grain usage would decline by 3.436 million tons. A reduction 

of this magnitude in corn production during 1970 would have 

necessitated an increase of about $91.4 million in Feed Grain 

Program costs. 

5. Total consumer expenditures for beef, veal, and pork would increase 

by $1,630.536 million. This would amount to an increase of about 

$8.00 per capita. 

6. Meat consumption would be curtailed because of the reduced output of 

livestock. On a dressed weight basis, 8.45 pounds less beef, veal, 

and pgvk per capita would be available. 
a ae 
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Each 1 percent increase in mortality associated with the ban would 
increase producer net revenues by an additional $302.058 million. 

Additional increases in consumer meat expenditures would be almost 

as great--$255.316 million in total, or about $1.25 per capita. 

Concurrently, the additional reduction in per capita meat 

consumption would amount to 1.22 pounds. 

Results of each of the producer adjustment patterns, summarized above, 

are affected by several basic assumptions which were used to facilitate 

the analysis. Some of the more important are as follows: 

ic It was assumed that all antibiotic feed additives would be included 

in the ban and that no effective substitute products would be 
available. Actually, some antibiotics and other antimicrobial 

agents are not included in the list of products which would be 
banned as livestock feed additives according to current Food and 
Drug Administration (FDA) recommendations. To the extent that 

such products could be used as substitutes for the antibiotics 

included in the proposed ban, the economic consequences outlined 

above are overestimated. Limited research results appear to indicate 

that tylosin, bacitracin, and/or zinc bacitracin, none of which 

would be banned under the current FDA proposal, may be rather 
effective substitutes in hog production for the feed additives 

which would be prohibited. The effectiveness of these or other 

possible substitute products in cattle and calf production appears 

to be more uncertain, based on experimental results reviewed by 

the FDA Task Force. 

Estimates of reductions in animal performance which would result 

from a ban on antibiotic feed additives (slower rate of weight 

gain and increased feed requirements per pound of gain) are based 

primarily on feeding experiments conducted in State Agricultural 

Experiment Station or chemical manufacturer research facilities. 

To the extent that animals maintained under such experimental 

conditions are less adversely affected by the absense of antibiotic 

feed additives than animals maintained under normal commercial 

production conditions, the economic effects presented above are 

underestimated. 

The alternative producer adjustment situations--Situation A, Situa- 

tion B, and Situation C--were analyzed independently, implying 

that livestock producers would universally select one or the other 

of the three adjustment patterns. Actual adjustments would probably 

involve some elements of each of the three hypothetical situations. 

It was assumed that 80 percent of all steers and heifers, 90 per- 

cent of the slaughter calves, 100 percent of the pigs under 40 
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pounds in weight, and 90 percent of all market hogs produced during 

the year would receive antibiotic feed additives if no ban were 
in effect. As emphasized by the FDA Task Force, who also used 

these percentages, there are almost no documented data on which to 
base these estimates. 

Average market weights were assumed to be 1050 pounds per head for 

cattle, 244 pounds for slaughter calves, and 210 pounds per head 
for hogs when no feed additive ban exists. The actual average 

market weight for hogs (barrows and gilts) is about 235 pounds. 
The lighter weight was used by the FDA Task Force, and in this 
Study, because it approximates the average final weight of hogs used 

in feeding experiments which the Task Force analyzed to estimate the 
effects of feed additives. The results of this study may be affected 

to some extent, however, because the assumed weight deviates from 

the average market weight produced in commercial operations. 

No account was taken of the possible differences in average meat 

quality (or live animal or meat grades) that might result from 

changes in the average ages or final weights of slaughter animals 

produced without antibiotic feed additives. With the exception 

of beef livers, it was also assumed that carcass and by-product 

condemnation rates would be the same whether or not the slaughter 

animals had been fed antibiotics. 

Estimates of the effects of changes in feed grain usuage on costs 
of the 1970 Feed Grain Program were based on the following assumed 
relationships (ERS, 1971, p. 14): 

a. In 1970, total Feed Grain Program costs per acre averaged $40.36. 

b. To get an additional acre of feed grains into (out of) production 
in 1970 required diverted acreage to be reduced (increased) by 

1.5 acres. 

c. Average yield on the additional acreage brought into (taken out of) 

production would be 81 bushels per acre, on a corn equivalent 

basis. 

This analysis is intended as a benchmark for more comprehensive research 

concerning the economic importance of antibiotic feed additives in the pro- 

duction of livestock. Consequently, some important problems and questions 

involved with a possible ban on antibiotics are not dealt with in this report. 

Such a ban would, in effect, amount to a withdrawal of a production technology 

affecting broilers and turkeys as well as cattle and hogs. A similar analysis 

of the economic effects of an antibiotic feed additives ban on poultry 
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production is in progress. Since antibiotics not included in the proposed 

feed additives ban appear to be better substitutes in poultry production, 

the assumption of no effective substitutes will be assessed. 

A more comprehensive and refined assessment of the problem must involve 

the analysis of complicated production, producer, and consumer interrelation- 

ships. Such questions regarding structural and regional producer adjustments, 

as well as consumer responses and their effects and consequences, must be 

tied to a larger research effort. The expanded effort should deal with 

national, regional and structural impacts of banning antibiotic feed additives 

from the standpoint of the effects on feed and forage use, production controls 

and prices. The economic consequences of necessary adjustments in production 

and processing facilities or technologies, and attendant changes in the 

sizes, numbers, and locations of producing firms also need attention. The 

effects on foreign trade conditions and policies and implications for the meat 

analog industry are additional problem areas. 
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Table 1. SITUATION A. Estimated effects of acjusting to a ban on the use of 
antibiotic feed additives by feeding the same numbers of animals as 
were fed before the ban for longer feeding periods to maintain output. 

Cattle & | 
No. Item Unit Calves Hogs ‘Total — 

Zero Change in Mortality as a Result of Bad 
1. Increase in feed costs?! Million $ 113.660 1,918 115.578 
2. Increase in nonfeed costs Million $ Sherpa 199.753 239.504 
3. Reduction in beef liver, alue Million $ fee wow) bees) 
4. Total increase in costs— / Million §$ 170.768 201.671 372.439 
5. Per capita increase in costs— $ .84 .99 nbAtete' 
6. Increase in cost per, pound live 

weight slaughtered— ¢ <oe cod 
Th increase, 40 cost per pound retail 

weight— ¢ She lOlS} 1.90 
8. Increase in feed usage 

Total Million tons SEARS sOad 3.394 
Corn eauivalent Million tons 2.384 .500 2.884 
Soybean oil meal equivalent Million tons . 389 eel 510 

Additional Effect of Each 1% Increase in Mortality 

9. Increase in feed peated Million $ 28.961 6.790 35.751 
10. Increase in nonfeed costs / Million $ oy bea 1.173 6.924 
ll. Reduction in beef liver, yalue— Million $ ~ 397 Poa 
a Total increase in costs— Million $ 35.109 7.963 43.072 
3. Per capita increase in costs— $ aay! 04 sr hil 

14, Increase in costs per pound live 
weight slaughtered e .09 .04 

15. Increase, jn costs per pound retail 
weight— ¢ seal 98 

16. Increase in feed usage | 
Total Million tons -634 .116 790 
Corn equivalent Million tons Sey .099 646 
Soybean oil meal equivalent Million tons 087 .017 .104 
SS nn AS StS Ss ss sss 

Bount by which cost of nonantibiotic feed exceeds the cost of feed and 
antibiotic feed additives used to produce 1970 level of output. 

PedicciGn in beef liver value included as an increase in costs. 
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Table 2. SITUATION B. Estimated effects of adjusting to a ban on the use of 
antibiotic feed additives by feeding greater numbers of animals than 
were fed before the ban for the same feeding periods to maintain 
output. 

Cattle & 

No. Item Unit Calves Hogs Total 

Zero Change in Mortality as a Pesult of Ban 

1. Increase in feed costs&/ Million $ 31.075 9.753 40.828 
2. Increase in nonfeed costs Million $ PLONE) 265.622 286.635 

3. Increase in feeder animal costs Million $ 132058 c/ 132.659 
4. Peduction in beef liver value Million $ 16.190 16.190 

5. Total increase in costs&. Million $ 200093. EA Ey iV ES) 476.306 

6. Per capita increase in costs— S 99 36 bd 5 Sie 

7. Increase in costs per pound 

live weight slaughteredb/ ¢ 254 oe 
8. Increase in costs per pound 

retail weight) ¢ 1223 2.60 
9. Increase in feed usage 

Total Million tons 1.004 1.33 22137 

Corn equivalent Million tons 864 794 12656 

Soybean oil meal equivalent Million tons .140 acish) ~479 

Additional Effect of Each 1% Increase in Mortality 

10. Increase in feed poste) Million $ 2.444 6.574 9.018 
11. Increase in nonfeed costs Million $ aval 6.839 7.609 
12. Increase in feeder animal costs Million $ 40.634 ce 40.634 
13. Total increase in costs¥. Million $ 43.848 137413 57.261 
14. Per capita increase in costs2 S 21 507 28 
15. Increase in costs per pound live 

weight slaughteredb/ ¢ A 06 
16. Increase in costs per pound 

retail weightb/ 
¢ eo ples) 

17. Increase in feed usage 
Total Million tons »051 146 197 
Corn equivalent Million tons 044 sl? .156 
Soybean oil meal equivalent Million tons .007 .034 .041 

eS neunt by which cost of nonantibiotic feed exceeds the cost of feed and 

antibiotic feed additives used to produce 1970 level of output. 

b/ 
— Reduction in beef liver value included as an increase in costs. 

Slane cost of young pigs is included in the feed and nonfeed costs for hogs. 
Because so few pigs are actually sold at weights as low as 15 pounds (the average 
weight at which the pigs were assumed to start eating significant quantities of 

feed), no attempt was made to estimate baby pig cost separately. 



ay oe 
6 

4 asiteytte 4 epee ie fonnemetal (278 
iy gajleel xe paetie heal SP FA : 

: 5 oe 

i” Te kaeods be ee 2539. to? wed. wey Oty 

" ie - ee 

i 
‘ . a — or - 

‘ ra 
ban Ge: Ly al ba 

‘ Se” @ - mG 

x > | ae Wire’: may. 2 ‘ 

dato Let ooh) OF 
Powe | Te as : 

haaae 
le) Pek 4, 

mr *? 
* ‘ i 

on 

7 4.¥¢ 

Prhen 

i es 4 
Oy: 

a 
7a) 1 F 

& 
a 

9 -_ 

” a 

ti 

+s a y bree ry 

. 
wll =wode ta Bo 

\ : * nd 
’ tee ae ¢ } ’ ) re S48 7 

Eft Cee on exons. 

; Riad fg 

2 

g 2 Bit adds af 

4 b14 L™% 7 | 

707 oor. . ih - 2A 

Gog Ms snaLlayivys al (iy 
_ 

. = 

ty 
* a. r ees ‘S0 "lp St 45895549 use 4 aig iene — qo ténnon 

| 

sucwue to Anvwel afi .aborqz oF waa aovds sca 
a) 

at ns ae boboload “eutaw oes : 
— A > 

909 bO*ilthao 5 i Snel. 
a " 

ta 7) e¢haco; nee 7) wah. @a- 

> eplthiaav? 208527 ‘agte 



ix 

Table 3. SITUATION C. Estimated effects of adjusting to a ban on the use of 
antibiotic feed additives by feeding the same numbers of animals as were 

fed before the ban for the same feeding periods, causing output to decline. 

No. Item Unit Calves Hogs Total 

Zero Change in Mortality as a Result of Ban 

Producer Value Changes 

1. Increase in sales pears Million $ 937.299 710.594 1,647.893 

2. Reduction in feed costs@ Million $ 57.928 229.927 287.855 
3. Reduction in beef liver value Million $ 73 57 Leasod 

4. Total increase in net revenues! Million $ 977.870 G40.521 3159182390: 

5. Increase in live weight selling 
price per pound ¢ egies) 6.04 

6. Reduction in feed usage 
Total Million tons .840 3.198 4.038 
Corn equivalent Million tons ae) Dai Lo 3.436 

Soybean oil meal equivalent Million tons ep rar 480 602 

Consumer Effects 

Mere Cos nercascuin expenditures®’.. Million § 919.942 710.594 1,630.536 
8. Per capita increase in expenditures $ 4.53 So!) 8.03 

9. Increase in consumer prices at 

retail weight ¢ Lee LO, 11.90 

10. Reduction in per capita consumption Ibe 2.24 6.21 8.45 

Additional Effects of Each 1% Increase in Mortality 

Producer Value Changes 

11. Increase in sales receipts Million $ 150.960 104.753 2550713 

12. Reduction in feed costs Million $ IS ws Saye. 12.614 37.966 

13. Reduction in nonfeed costs Million $ 4.483 4.293 AS) 

14. Reduction in beef liver value Million $ ASEM) SIE 

15. Total increase in net revenueb/ Million $ 180.398 121.660 302.058 

16. Increase in live weight selling 

price per pound ¢ sO2 Siaiill 

17. Reduction in feed usage 

Total Million tons eZ colo ae) 

Corn equivalent Million tons .42) LoD . 660 

Soybean oil meal equivalent Million tons eUs 7 1033 el MIh 8, 

Consumer Effects / 

18. Total increase in expenditures— Million $ L5O568 104.753 2D DROILG 

19. Per capita increase in expenditures $ 74 oe L326 

20. Increase in consumer prices at 

retail weight ¢ 1.41 1.60 

21. Reduction in per capita consumption ibe Og ee) eee 

oud E by which the cost of nonantibiotics feed is less than the cost of 

feed and antibiotic feed additives used to produce 1970 levels of output. 

era resce in sales receipts plus reduction in feed costs minus reduction 

in beef liver value. 

i erease in sales receipts minus reduction in beef liver value. 



ee — 
=i 

eee 44 etostte barteaitns Ba ld F 

‘ 

7 a “ a as us 
Ye mAh ,ar® ie Mi 7203 V of Pale | sie Di! a pid 

Pa : 
. * 4 by 

1 ? ee apf Oko YT! “=> Th ’ £63 St tau is ah « 

~y . a — - 

| . + oh 
oars - oe 

sade ‘ 

_ al 
Pie g cise E 

\ Lee a a a hn 

ee = * i] 
- ¥ J 

* 4 ov geht aeden 
; {i2 : Psi 4 we 

° > 
; os 78E z sat 

tun 1A 

mgaeu ties) at 

‘ mye Dee) 
} algwle do 

7%) ‘ ; a. 

Lo re Foe i354 a 
‘ - — - 2 ; cer 

p ‘i woqut Bl shez 
riviltne ot pets ar bge 

* es 
i eens mA. & 

2 

29a 
a oe 

“=e 

vr) i » 2 

. 
' ¥ oO 4 

ua ‘ ; 7 - 

bt b ‘i be ae 

oes ’ ai ' mol {ii 5 ,, a 

; es eX g nolitiié oe 

ys. ; ' ano) gobi le hal iups fowee 

aunts 
‘a0 Oe, OF 2 polil ee 
Bea vests shapes ab es 

ja dening 3 

cs . 

nm 

1 

a. 6 Cs . eh so bg 
-_ —_— fe anon ear eg lhc L  oceianahieemeettnementin meena 

toon et ait! aeol ot bac? entsaidianom 
Jwetin Yan alsval GLeL’ sotbesg hen 

fi, our suka 6266 bare? nt pear 

; ae ; 21. oe 

ude? tavil’ daed ah 

i 



Introduction 

Since the discovery more than 20 years ago that baby chicks grew faster 

when their diets contained minute quantities of chlortetracycline, subthera- 

peutic levels of certain antibiotics have been added to feeds used by some 

producers at various stages in the production of many important species of 

meat animals and poultry. Concurrently, major changes have been made in 

numerous other biological, environmental, and management conditions under 

which most food animals are produced in the United States. For example, new 

breeding lines have been selected, individual production units have tended 

to become larger and more specialized, and physical facilities which generally 

provide less space per animal but greater control over some environmental 

factors such as light and temperature have been developed. Entire management 

Systems and even geographical production areas have tended to shift to 

accommodate these developments. The long-term effects of using antibiotics 

as feed additives are thus interwoven with and to some extent confounded by 

changes in these other variables. The major benefits attributed to feed 

additives, however, are improved feed conversion by the animals and faster 

and more uniform growth rates, with the degree of response variable among 

species and among antibiotics fed to a given species. 

The use of feed additives in the United States is regulated primarily 

by the Food and Drug Administration (FDA) under provisions of the Federal 

Food, Drug, and Cosmetic Act. To obtain FDA approval of an antibiotic for 

use in animal feeds or water, the manufacturer must submit data to establish 

that when the antibiotic is used in accordance with specifications concerning 

level of intake and time of withdrawal prior to slaughter of the animals, 

(1) it is safe for the specified target animals, (2) it is effective in 

producing the benefits claimed, and (3) it will not result in harmful effects 
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2 

on handlers or consumers of food products derived from the animals to which 

it has been administered. 

The regulations designed primarily to protect human health have generally 

been considered adequate to ensure against allergic or toxic reactions 

resulting from exposure to or consumption of antibiotic residues in meat 

products. Recently, however, a different type of potential health hazard 

_which might result from the use of antibiotic feed additives has caused 

growing concern. It is generally accepted that prolonged exposure to some 

antibiotics results in an increase in bacteria that are resistant to the same, 

and perhaps other, antibiotics. Further, it has been suggested that 

antibiotic resistance may be transmissible from one strain of bacteria to 

another. Thus, it has been hypothesized that the use of feed additives could 

potentially lead to the development of antibiotic-resistant human pathogens 

(disease-producing bacteria) as a result of: (1) the consumption of minute 

traces of antibiotics in meat products from antibiotic-fed animals which 

might theoretically produce drug resistance among pathogens present in the 

human body, (2) the consumption of or contact with drug-resistant bacteria 

that are pathogenic to both the antibiotic-fed animal and man, and/or (3) 

the consumption of antibiotic-resistant bacteria which are not human pathogens 

but which might transfer their drug resistance to other bacteria which are 

human pathogens. 

Concern over these potential human health hazards has resulted in an 

Bificial FDA Task Force recommendation that the use of some antibiotics as 

feed additives be banned within the near future unless additional scientific 

data are developed to demonstrate the safety of their continued use. 

Apart from rhe health hazard considerations, which must be determined by 

medical science, a number of issues associated with the proposed ban on the 

use of antibiotic feed additives are of concern to producers of livestock 
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and poultry; producers, processors, marketing, and service firms closely 

associated with the livestock and poultry industries as suppliers of factors 

of production or handlers of animal and meat products; decision-making officials; 

and the consuming public in general. 

This study considers some of the economic effects that a ban on antibiotic 

feed additives might have on livestock producers and consumers. It is intended 

as a benchmark analysis which may serve as a basis for more comprehensive 

research of this complex problem. To a large extent, it is based on, and 

should be considered an extension of, the work of the FDA Task Force. 





Economic Consequences of Banning the Use of Antibiotics 
at Subtherapeutic Levels in the Production of 

Beef Cattle and Veal Calves 

The economic consequences of 3 possible responses by beef cattle and 

veal calf producers to a ban on the feeding of antibiotics at subtherapeutic 

levels--Situation A, maintaining the 1970 output level by feeding 1970 beef 

cattle and calf numbers for a longer average period to attain the same aver- 

age weight achieved through the use of antibiotic feed additives; Situation 

B, maintaining the 1970 output level by feeding additional beef cattle and 

calves for the same average feeding period used when antibiotic feed addi- 

tives are fed; and Situation C, allowing total output to decline below the 

1970 level by feeding 1970 beef cattle and calf numbers for the same average 

feeding period used when antibiotic feed additives are used-—are analyzed 

separately in this section. However, the following basic assumptions apply 

to all 3 assumed producer response situations. Assumptions 1-12 for beef 

cattle and 1-9 and 12 for calves were taken directly from Appendix A of the 

Peport to the Commissioner of the Food and Drug Administration by the Task 

Force on the Use of Antibiotics in Animal Feeds (FDA, 1972)2/. while assump- 

tions 10 and 11 for calves are based on data from Livestock and Meat Statistics, 

Supplement for 1970 to Statistical Bulletin No. 333 (USDA, 1971). 

1. Eighty percent of all steer and heifer cattle marketed in 1970 

received antibiotic feed additives at an average rate of 70 mg. 

per head daily and 90 percent of the veal calves produced before 
the ban received antibiotic feed additives at an average rate of 

50 mg. per head daily. 

2. The average weight of all cattle and calves at the start of the 

feeding period is 500 and 90 pounds, respectively. 

Danae or agency designations followed by dates enclosed in parentheses 

represent the authors and publication dates of references cited. See Literature 
Cited section for more complete bibliographical information. 
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3. Average weight gain per day on feed is as follows: 

a. Cattle receiving antibiotic feed additives, 2.292 pounds. 
b. Cattle not receiving antibiotic feed additives, 2.166 pounds. 
c. Calves receiving antibiotic feed additives, 1.38 pounds. 
d. Calves not receiving antibiotic feed additives, 1.16 pounds. 

4. Average feed consumption per pound of gain is as follows: 

a. Cattle receiving antibiotic feed additives, 9.742 pounds. 
b. Cattle not receiving antibiotic feed additives, 10.171 pounds. c. Calves receiving antibiotic feed additives, 3.02 pounds. 
d. Calves not receiving antibiotic feed additives, 3.32 pounds. 

5. The average frequencies of abscessed livers among feedlot-produced 
cattle are as follows: 

a. Cattle receiving antibiotic feed additives, 15.9 percent. 
b. Cattle not receiving antibiotic feed additives, 41.5 percent. 

6. The average ration fed to calves contains 65 percent total digestible 
nutrients (TDN). 

7. Cattle feed cost averages 2.25 cents per pound and calf feed cost 
averages 5.7 cents per pound. 

8. Overhead costs (total cost minus the costs of feed, antibiotics, 
and feeder animal) averages 8.4 cents per day for cattle and 17 
cents per day for calves. 

9. Antibiotic cost averages 4 cents per gram. 

10. 28.3 million steers and heifers and 4.072 million calves are slaughtered 
commercially in the U.S. during the year being considered, 

ll. The average live weight of beef cattle and calves slaughtered com- 
mercially during the year is 1,050 pounds for beef cattle and 244 
pounds for calves. 

12. For this section, further hypothetical conditions assumed are a 
year similar to 1970 except that no antibiotics may be used at sub- 
therapeutic levels in cattle and calf production and no effective 
substitute products or production practices are available. 

It should be noted that assumptions 2-5 above, pertaining to average daily 

gains, feed consumption per pound of gain, and feed composition for calves, 

are more representative of estimates applicable to calves being raised as dairy 

herd replacements than calves intended specifically for veal. Because these 
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are average values derived from the feeding trial data evaluated by the FDA 

Task Force, however, they will be used here. Similarly, the estimate of cost 

per pound of feed (assumption 6) was derived by the Task Force from a total 

feed cost estimate more applicable to the production of dairy herd replace- 

feote It will be used here because this report is intended primarily as an 

extension of the economic analysis provided by the Task Force. 

Situation A 

In Situation A, it is assumed that producers would react to a ban on 

antibiotic feed additives by feeding the same number of beef cattle and calves 

(the number estimated to have been slaughtered commercially during 1970) for 

a longer average period of time to achieve the same average slaughter weight, 

thus maintaining output. This is the situation assumed by the FDA Task Force 

(FDA, 1972, Appendix A). 

The FDA Task Force analyzed beef cattle feeding trials and estimated that 

antibiotic feed additives fed to beef cattle (antibiotics fed at levels less 

than 100 mg. per head per day) increased average daily weight gains 0.126 pound 

and reduced the feed required per pound of gain by 0.47 pound, compared with 

antibiotic feed additives (FDA, 1972, Appendix A, p. 50). The incidence of 

liver ARSE in control and treated (cattle receiving antibiotic feed addi- 

tives) cattle was also estimated. The difference in the level of liver 

abscess (25.6%) was statistically significant. 

To estimate the economic value of the effect of antibiotic feeding, 

in terms of increasing average daily gains and feed conversion efficiency, 

27 
— This point was verified in a telephone conversation with Dr. J. T. Huber, 

Dairy Nutritionist, Michigan State University, who provided the total feed cost 

estimate from which the Task Force derived the estimate of 5.7 cents per pound 
of feed. 
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the FDA Task Force assumed that a 500 pound calf would be finished to a weight 

of 1,050 lb. Table 1 was prepared from the summary data presented by the Task 

Force. 

Table 1. Economic comparison of SENS cattle performance with and without 
antibiotic feed additives@ 

Days to 

reach 

1,050 Lbé 

Initial] Final Weight 
weight gain 

Total 

cost. 
Treatment 

- - - - pounds - - - - pounds ~ - - dollars - - - - 

Nonantibiotics 500 2050 550 254 Se2708 IZ 6G) ele amare el 

Antibiotics 500 2050 550 240 D308 121.23°/20.16 141.39¢/ 

Difference due to antibiotics 4.64 1.18 Dice 

a/ 
— Feed cost estimated at 2.25 cents per pound. Overhead cost estimated at 

8.4 cents per day. 

Dire Udine cost of the 500 pound feeder animal. 

earnetades cost of 16.8 grams of antibiotic valued at 4 cents per gram. 
Assumes the feeding of 70 mg. of antibiotic daily. 

Source: (FDA, 1972, Appendix A, p. 52). 

Table 2 is a hypothetical comparision of calf production costs similar to the 

summary table presented by the Task Force except that the final calf weight 

(and consequently weight gain, days on feed, feed quantity and cost, and nonfeed 

cost) is adjusted to 244 pounds, the average live weight of calves slaughtered 

commercially during 1970. Average daily gains--1.16 pounds for nonantibiotic 

calves and 1.38 pounds for calves receiving 50 mg. per head daily of antibiotics-- 

are assumed in Table 2, as in the Task Force report. Estimates of feed consump- 

tion per pound of gain--3.32 pounds for control calves and 3.02 for calves 

receiving antibiotics--are also identical to the Task Force estimates. 
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Table 2. Economic comparison of hypothetical calf performance with and without 
antibiotic feed additives@ 

Feed Nonfeed |Total cost 
Amount |Cost cost {per calfb/ 

Treatment 

Initial eee aie a |? Peeeyeet | camer [5 on 
weight j|weight |Gain feed 

- - - - pounds - - - - pounds ~ ~- - - dollars - - - - - 

Nonantibiotics 90 244 154 133 Deere e Oe ea er Ol oles 4 

Antibiotics Doe Me H4Ne CHS Amel TDN) yg seeEr7se/ yo Gynt 5 7oF 
Difference due to antibiotic 21 46 2.40 Sry 5.97 

a/ 
— Feed cost estimated at 5.7 cents per pound. Overhead cost estimated at 

17 cents per day. 

Exel cding cost of the 90 pound baby calf. 

c/ 
— Includes cost of 5.6 grams of antibiotic valued at 4 cents per gram. 

Assumes the feeding of 50 mg. of antibiotic daily. 

Production Costs. As shown in Tables 1 and 2, the total economic advantage 

per head attributable to the antibiotic feed additive is $5.82 for beef cattle 

and $5.97 for calves. To produce a 1,050 pound steer or heifer without feed 

additives requires $4.64 additional feed cost, because more feed is required per 

pound of gain, and $1.18 more overhead cost to cover the additional 14 days on 

feed. With respect to calf production, a 244 pound calf without feed additives 

involves $2.40 additional feed cost and $3.57 more overhead cost to cover the 

additional 21 days on feed. 

Based on a total output of 28.300 million steers and heifers annually and 

the assumption that 80 percent received antibiotic feed additives prior to the 

ban, 22.600 million cattle would be affected by the higher cost of nonantibiotic 

production. An increased cost of $5.82 per head results ina $131.532 million 

addition to the production cost of beef cattle. This includes an increase in 

feed costs of $104.864 million and an increase in nonfeed costs of $26.668 million. 
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With respect to veal production, based on total output of 4.072 million calve; 

annually and the assumption that 90 percent of the calves received antibiotic 

feed additives prior to the ban, 3.6648 million calves would be affected by 

the higher cost of nonantibiotic production. At $5.97 per head, this would 

mean a total addition to production cost of $21.879 million--this includes 

$8.796 million additional feed costs and $13.083 million additional nonfeed costs. 

In addition to these cost increases, an increase in the number of con- 

demned livers from beef cattle, as a result of liver abscesses, when not feeding 

antibiotic additives is another factor to consider in evaluating the economic 

consequences, An increase of 25.6 percent liver abscesses without the use of 

antibiotic feed additives was estimated by the FDA Task Force. With a liver valued 

at $3.00 (the value estimated by the FDA Task Force) and 22.600 million beef 

cattle affeeted, a 25.6 percent increase in liver abscesses would result in an 

additional economic loss of $17.357 million. 

Therefore, the total change in terms of increased beef production costs 

and liver value loss would amount to $170.768 million with a ban on antibiotic 

feed additives. 

Spread over the entire annual output of 37,312.955 million pounds live 

weight commercial cattle and calf slaughter (USDA, 1971, pp. 94-95), this 

amounts to an increase in average production cost of about .45 cent per pound. 

Given a live animal to retail meat weight conversion factor of 2.28 (Duewer, 

1969, pp. 23-31), this would imply an increase in the cost of beef at retail of 

about 1.05 cents per pound if the total increase in production costs were 

eventually carried forward through the marketing system to the retail level. 

Alternatively, with a national population of 203 million, the cost increase would 

amount to about 84 cents per capita. 
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10 
Feed Usage. The estimated increase in feed costs shown in Tables 1 and 

2 involves the implicit assumption that feed costs per unit do not change with 

the increase in quantities of feeds used in the absence of antibiotic feed 

additives. This may be an appropriate assumption. However, a simultaneous 

increase in usage in the production of all classes of livestock could conceivably 

cause an increase in feed grain and protein supplement prices or a change in 

Government programs affecting feed grain or oilseed production. For this reason, 

the total increase in the quantities of feedstuffs used in livestock production 

in the absence of antibiotic feed additives was estimated. The additional 238 

pounds of feed per head required in the production of beef cattle (Table 1) 

multiplied by 22.600 million steers and heifers assumed to have received anti- 

biotic feed additives before a ban amounts to 2.689 million tons additional 

feed. Assuming 86.31 percent corn equivalents and 13.69 percent soybean meal 

equivalents, this additional feed requirement would represent about 2.321 million 

tons more feed grains and .368 million tons more oilseed meal equivalents.2/ In 

terms of calf production, 46 pounds additional feed per calf, from Table 2, 

multiplied by 3.6648 million calves that were assumed to have received feed 

additives before the ban amounts to .084 million tons additional feed. Assuming 

that the composition of this 65 percent TDN feed is approximately 3 parts grain 

equivalent to 1 part protein supplement equivalent (Adams et. al., undated), the 

additional requirement would represent about .063 million tons more feed grains 

and .021 million tons more oilseed meal than would be required if antibiotic 

feed additives had been used. The total additional feed requirements for both 

beef and veal production would amount to 2.773 million tons, 2.384 million tons 

feed grains and .389 million tons of soybean oil meal equivalents. 

penesteeeeeeesee ee 

3’the percent corn and soybean meal equivalents in beef cattle feed in 1970 
was estimated from information obtained to estimate National and State livestock- 
feed relationships (Allen et. al, 
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Potential Costs of Mortality Changes. There appears to be little infor- 

mation available to Suggest what effect a ban on the use of antibiotic feed 

additives in livestock production might have on average mortality during the 

feeding period. In the opinion of at least some individuals, mortality 

might be expected to increase to some extent, even though therapeutic use of 

antibiotics by veterinarians would still be permitted. Each 1 percent increase 

in mortality among the 22.600 million beef cattle which it is assumed would have 

received antibiotic feed additives in the absence of a ban would reduce total 

output by 237.300 million pounds live weight. To compensate, each remaining 

animal would have to gain 10.61 pounds more. At 10.171 pounds of feed per 

pound of gain, 108 additional pounds of feed per steer or heifer would be 

needed. Also, at 2.166 pounds of gain per day on feed, the feeding period 

would have to be extended by 5 days. The net increase in cost would be less 

than implied above, however, because of the savings in feed and euerheda costs 

on the cattle that died which would, in turn, depend on the average stage 

during the feeding period at which death occurred. It appears likely that a 

majority of the cattle that might die would do so early in the feeding period. 

Assuming that the average time of death would be 36 days into the feeding 

period and that the average steer or heifer would have consumed 466 pounds of 

feed at this stage, the following example of the cost of each 1 percent increase 

in mortality among beef cattle was computed (Table 3) 4/ 

The total $33.543 million increase in cost associated with beef cattle 

production would consist of $28.284 million increase in feed costs and $5.259 

million increase in nonfeed costs. 

4/ 
— The estimate on average stage of mortality and feed consumed up to the 

point of death was developed in consultation with feedlot management specialists, 
Texas A&M University. 
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Table 3. Potential cost of a 1 percent increase in mortality 

Change in feed for 
cattle that survive pound +108 0225 +2.43 

Change in feeding 

period for cattle 
that survive days ae .0840 42 

Subtotal cattle  22,374,0002/ +2.85 63,765,900 

Change in feed 

for cattle that die pound meee) S07) “115.42 

Change in feeding 

period for cattle 
that die days -218 .0840 ~18.31 

b/ Subtotal cattle 226 ,000— 3133573301227 0900 

Net cost of each 

l percent increase 

in mortality 33,542,920 

I Oe ep rep eon oe 

a/ 
— 99 percent of 22.6 million cattle. 

b/ 
— 1 percent of 22.6 million cattle. 

In addition to the increase in feed and nonfeed costs, an additional loss 

in terms of liver value would be incurred with each 1 percent increase in mortality 

among beef cattle. Among the 226,000 cattle that died, 58.5 percent would have 

yielded a nonabscessed liver valued at $3.00 each. The loss of these livers 

would represent a $396,630 loss. 

Considering calf production, each 1 percent increase in mortality among 

the 3.6648 million calves which would have received feed additives would reduce 

total output by 8.942 million pounds live weight. To compensate, each remaining 
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calf would have to gain 2.46 pounds more. At 3.32 pounds of feed per pound of 

gain, 8 additional pounds of feed per calf would be needed. Similarly, at 1.16 

pounds of gain per day on feed, the feeding period would have to be extended by 

2 days. Assuming that the average time of death would be 14 days into the 

feeding period and that the average calf would have consumed 36 pounds of feed 

at this stage, the following example of the cost of each 1 percent increase in 

mortality among calves was computed (Table 4). 

Table 4. Potential cost of a 1 percent increase in mortality 

Quantity 
se pen etn 

laa a dollars - ------ 

Change in feed for 

calves that survive pound +8 F057 +0.46 

Change in feeding 

period for calves 
that survive days +2 m0 +0734 

a/ Subtotal calves 3,628,152— 80 +2,902,522 

Change in feed 

for calves that 
die pound -475 BOT -27.07 

Change in feeding 

period for calves 

that die days -~119 Plies) -20.23 

b Subtotal calves Neel -47.30 -1,733,450 

Net cost of each 

1 percent increase 

in mortality ' 1,169,072 

ree eee ee ee ee ek a ee Se Jee Te ae tm Bh 

a/ gg percent of 3.6648 million calves. 

Bie percent of 3.6648 million calves. 



S i] 

, oq cap) tb wWheteq So .4 sh vemed. OOmpg BA.S ole, oF svba 

i elradint®  debtlag ot Blue iso sag bael dy atewoq Jeecheeee 

5 seu biGow belveq acbhend ef [6607 ao eb Sag aver ae e 2 : 

’ 
om 

‘ou ace) wgaveve od? vat goles. 
a 

swe Yo cota OF | ery wal bipew tas egepave 247 Jad) Des Be 
- a 

1 aldeT) bajygmes Gav rewlen etoas 
v i - - 

. 

~jiigtrom @? seardon? oparteg 4 & to Jean (stiaasa4, 

at REI a st 

: pd (722Gan0 ita | 

— — amults - - — anal mm —_ mz 

- erei inti 

ae | au fs rsh eviviuid Seas 

gcihes? Ba 
aavind TORS 

bs 



14 

The total $1.169 million increase in the production cost of calves includes 

an increase of $.677 million in feed costs and an increase of $.492 million in 

nonfeed costs. 

The total net increase in production costs of all beef animals and liver 

value loss ($35.109 million) that would result from each 1 percent increase in 

mortality represents an increase of about .09 cents per pound live weight or 

.21 cents per pound retail weight in the average production cost of all slaughter 

cattle and calves produced during the year. If this entire cost were shifted 

to consumers, it would amount to an increase of about 17 cents per capita. 

The net increase in feed tonnage resulting from each 1 percent increase in 

mortality can be derived from Tables 3 and 4. An increase of 108 pounds of feed 

each for the 22,374 million cattle that survive, minus a feed saving of 5,130 

pounds each for the 226,000 cattle that die would amount to a net addition of 

-629 million tons of feed (Table 3). Similarly, a net addition of .005 million 

tons of feed is required for each 1 percent increase in mortality among calves.. 

Assuming 86.31 percent and 75.0 percent grain content (corn equivalents) for 

beef cattle and calf feed, respectively, an increase of .547 million tons of grain 

and .087 million tons of protein supplement would be needed for each 1 percent 

increase in mortality. 

Situation B 

In Situation B, it is assumed that beef cattle and calves would be kept on 

feed for the same average feeding periods used when antibiotic feed additives 

were fed (Tables 1 and 2). At the lower rate of gain for nonantibiotic fed 

animals, the animals would average lighter weights at the end of the feeding 

period. Total output would be maintained, however, by feeding enough additional 

animals to offset the reduction in average final weight. Obviously, this situation 

might involve a longer adjustment period than Situation A, because more beef 
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cattle and calves would have to become available for feeding--a development that 

could take several years. In fact, with respect to calves, to the extent that calves 

used in veal production come from the dairy herd, a continuing decline in the na- 

tional milk cow inventory could virtually rule out the development of Situation B. 

In Situation B, beef cattle would be kept on feed for an average of only 240 

days. At the lower rate of gain for nonantibiotic fed cattle of 2.166 pounds per 

day, the cattle would average 1,020 pounds live weight at the end of the feeding 

period (Table 1). Also, calves would be kept on feed for an average of only 112 

days. At the lower rate of gain for nonantibiotic fed calves, 1.16 pounds per day , 

the calves would average 220 pounds live weight at the end of the feeding period 

(Table 2). However, the output of both beef cattle and calves would be maintained 

by feeding more animals. 

Production Costs. To produce 23,730.000 million pounds live weight (the 

production from 22.600 million cattle fed to a final weight of 1,050 pounds) would 

require about 23.265 million cattle at an average weight of 1,020 pounds (.665 

million more than would be required at an average final weight of 1,050 pounds). 

The computations of the additional cost involved are shown below (Table 5). 

Table 5. Additional costs required to maintain total output with beef cattle 

marketed at an average weight of 1,020 pounds. 

Cost per | Cost per Total 
Item Unit Quantit unit head cost 

-—s— = ee = dollars -------- 

Feeder calf pound 500 .34508/ 20 

Feedb/ pound 5,289 0225 119.00 

Nonfeed ere days 240 0840 20.16 

Subtotal cattle 664,706 311.66 20/5 LOL sei 

Rercraaved! cattle 22,600,000 2.22 ~50,172,000 
Net additional 

cost 156,990,272 

Bl ved ghted average price of calves in 1970 (USDA, 1971, p. 122). 

b/ 540 days @ 2.166 1b. gain per day = 520 lb. gain @ 10.171 1b. feed per 
lb. gain. 

Cinferived from Table 1. 

a/ 5 358 lb. feed per 1,050 1b. animal if antibiotics were used (Table 1), 
minus 5,289 lb. per 1,020 1b. animal = 69 1b. @ 2.25 cents per pound plus 67 
cents per head antibiotic cost. 
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Without antibiotic feed additives liver abscesses would be present in 41.5 

percent of the cattle slaughtered. The 23.265 million cattle slaughtered would 

yield about 13.610 million good livers, with a total value of $40.830 million. 

Beef cattle receiving antibiotic feed additives would yield 84.1 percent non- 

abscessed livers. Thus livers marketed from 22.600 mitiion cattle, the number 

required to achieve the same output as 23.265 million cattle without antibiotic 

feed additives, would have a value of $57.020 million. Therefore, a ban on 

antibiotic feed additives would result in a liver value loss of $16.190 million. 

To produce 894.211 million pounds live weight of veal (90 percent of the 

estimated 1970 calf production) would require almost 4,065 million calves at an 

average weight of 220 pounds. This is 399,796 more than the 3.6648 million calves 

required at an average final weight of 244 pounds. The additional costs involved 

are computed as follows (Table 6). 

Table 6. Additional costs required to maintain total output with calves marketed 
at an average weight of 220 pounds. 
ee 

Cost per Cost per Total 
Item Unit Quantit unit calf cost 

ry nt Ned ea ae dollars - ----- - 

Baby calf pound 90 .500 45.00a/ 

pees! pound 432 O57, 24.62 

Nonfeed one days wr +170 19.04 

Subtotal calves shew IMs 88.66 2, 4450913 

feed saved! calves 3,664, 800 2.10 =7,696/080 
Net additional cost 2151495809 

S/ re rimate based on telephone conversation with Dr. J. T. Huber, Dairy 
Nutritionist, Michigan State University. 

b/i42 days @ 1.16 lb. gain per day = 130 lb. gain @ 3.32 1b. feed per 1b. gain. 

Cinerived from Table 2. 

waa lb. feed per 244 lb. calf if antibiotics were used (Table 2), minus 
432 lb. per 220 1b. calf = 33 1b. @ 5.7 cents per 1b., plus 22 cents per head 
antibiotic cost. 
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The net additional production cost for all beef (both beef cattle and 

calves), assuming Situation B, would be $184.740 million, which would include 

$132.653 million for the purchase of additional feeder animals and $31.075 

million additional feed purchases with an increase in nonfeed costs of $21.013 

million. The increase in the production cost of all beef plus the value of 

liver losses would total more than $200.930 million. Averaged over the total 

beef slaughter of 1970, 37,312.955 million pounds live bacteemie value 

amounts to about .54 cent per pound. On a retail basis, the increase would 

amount to approximately 1.23 cents per pound. It also amounts to about $1.00 

per capita assuming a population of 203 million persons, 

Feed Usage. The increase in feed required for the additional 664,706 

beefecattle amounts to 1.956.230 million pounds, or .978 million tons; i.e. 

23,264,706 cattle requiring 5,289 pounds feed each, minus 22,600,000 cattle 

requiring 5,358 pounds of feed each. Using the same procedure to compute the 

increase in feed required for calves, 4,064,596 calves @ 432 pounds of feed 

each, minus 3,664,800 calves @ 465 pounds of feed each amounts to about ee ee TRS 

million pounds or .026 million tons. The total increase in feed required for 

all beef and veal production, 1.004 million tons, is equivalent to .864 million 

tons more grain and .140 million tons more supplement as a result of banning 

antibiotic feed additives. This assumes 86.31 percent corn equivalents for 

beef cattle feed and 75 percent corn equivalents for calf feed. 

These estimates do not include the feed that would be required to produce 

the additional feeder animals. The amount of feed required for this specific 

purpose may not be significant, because many feeder cattle originate from cow- 

calf operations where the brood cow's primary feed consists of pasture and hay 

(Allen et. al., 1970, p. 108). Also, most veal is Moe heen from dairy calves, 

which are more or less a by-product of milk production and are not expected to 
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cover feed costs of their dams. For these reasons, no attempt was made to 

estimate feed tonnages allocable to producing the baby claves or the feeder 

cattle up to the feeding stage. 

Potential Costs of Mortality Changes. Unlike Situation A, in which any 

mortality increases associated with a ban on antibiotic feed additives were 

assumed to be offset by feeding the surviving animals to heavier weights, 

output in Situation B would be maintained by replacing the animals that die. 

Each 1 percent increase in mortality among the 22.600 million cattle assumed 

to have received feed additives before the ban represents 226,000 head which 

would have to be replaced to maintain output at the level realized with a 

feed additives ban but no change in mortality rates. If we assume, as in 

Situation A, that mortality would occur, on the average, when the cattle had 

been on feed for 36 days, the increased cost associated with each 1 percent 

increase in mortality would amount to $42,036 million (Table 7). 

Table 7. Potential cost of a 1 percent increase in mortality, Situation B. 

ee ee ee Ee a 

Cost. per Cost per Total 

Item Unit Quantity unit calf cost 

ease - dollarsS=s2—— sear os = <= 

Feeder calf pound 500 epee Gee 

Feed”! pound 466 0220 10.48 

Nonfeed costs days 36 0840 Oeil 

Total calves 226,000 | 186 .00 42,036,000 

ena cpg ate i ht i SO Se Ra a a TES 

Bi vaiented average price of calves in 1970 CUSDANO19 713 tpenl22)% 

b/ 
—'See footnote 4, page ll. 

The antibiotic feed additives ban would affect 3.6648 million veal calves, 

the number assumed to have received subtherapeutic levels of antibiotics prior 

to the ban. Each mortality increase of 1 percent among these calves as a result 
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of the ban would result in a loss of 36,648 calves which would have to be 

replaced to maintain output with no increase in the average feeding period. 

Assuming again that the average time of death would occur when the calves 

had been on feed 2 weeks, the increased cost as a result of each 1 percent 

increase in mortality of calves amounts to $1,812 million (Table 8). 

Table 8. Potential cost of a 1 percent increase in mortality, Situation B 

Item Unit Quantit unit calf cost 

ca Spite lore t se COLLaY Sn] t=) Se a 

Baby calf pound 90 £500 45 .002/ 

Feed! pound 36 dbs 2.05 

Nonfeed costs days 14 LO 2.38 

Total calves 36 ,648 49.43 1,811,510 

2/pacinate based on telephone conversation with Dr. J. T. Huber, Dairy 

Nutritionist, Michigan State University. 

b/ —'Based on (Adams et. al., undated). Feed quantity adjusted to reflect 

difference in TDN content of rations. 

The total cost of each 1 percent increase in mortality is somewhat greater 

when the loss in output is offset by feeding additional animals rather than 

feeding the surviving animals to heavier weights as in Situation A. This 

results from the fact that the cost per pound of the feeder animals is greater 

than the cost of a pound of gain. 

The substitution of feeder animal weight for weight gain greatly reduces 

the additional quantity of feed required to offset a given percentage increase 

in mortality. As indicated in Tables 7 and 8, only .051 million tons of feed 

are lost with each 1 percent increase in mortality in Situation B, compared 
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to .634 million tons in Situation A. The .051 million additional tons of feed 

required for both beef cattle and calves is equivalent to ,044 million tons 

of grain and .007 million tons of soybean oil meal. 

The total value of the additional feed that would be used for both beef 

cattle and calf production is $2.444 million. In addition to this, $.770 

million overhead costs and $40.634 million additional feeder animals (feeder 

cattle and baby calves) would be required for each 1 percent increase in mortality 

among beef cattle and calves. The total additional cost involved ($43.848 

million) on a per capita basis amounts to 21 cents (assuming a population of 

203 million) and in terms of total beef slaughter, 37,312.955 million pounds, 

averages about .12 cents per pound on a live weight basis, which is equivalent 

to about .28 cents per pound on a retail basis. 

Situation C 

Situation C assumes very little initial producer response to a ban on the 

use of antibiotic feed additives. Beef cattle and calf numbers and average 

days on feed of both cattle and calves are unchanged from the corresponding 

pre-ban levels. Under conditions of constant feeding periods, antibiotic 

feed additives increase weight gains and feed efficiency. Total feed use 

is a function of both animal weight and feed efficiency. However, the de- 

crease in weight gains in the absence of antibiotic feed additives more than 

compensates for the decrease in feed efficiency (feed fed per pound of gain). 

Consequently, Situation C leads to a reduction in total beef output, and 

total production costs decrease because less feed is used. 

Reduction in Output. A major effect of a ban on antibiotic feed 

additives in Situation C would be a reduction in average final beef cattle 

and calf weight. Beef cattle weights would be reduced from 1,050 to 1,020 
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pounds at the end of a 240-day feeding period. A 30 pound reduction for the 

22.600 million beef cattle that would be affected (80 percent of the steers 

and heifers slaughtered) would result in a decrease of 678.000 million pounds 

live weight. Calf weights would be reduced from 244 to 220 pounds at the 

end of a 112-day feeding period. A 24 pound reduction for 3.6648 million 

calves that would be affected (90 percent of the total number fed) would 

result in a decrease of 87.955 million pounds live weight. The total reduction 

in both beef cattle and calves would result in a decline in total beef output 

of 765.955 million pounds live weight. With total output in 1970 (without 

a feed additive ban) estimated at 37,312.955 million pounds live Weight et 

this amounts to a 2.052 percent reduction in total beef output. 

Effects on Beef Cattle and Calf Prices. A reduction of 2.052 percent in 

total beef output would lead to an increase in beef cattle and calf prices, 

the extent of which can be estimated from Equation I (Paulsen, 1970, p. 22). 

Equation I Py = ~2 .082Q, - tea ~ -213Q. - -100Q, 

where PL = +11,282 = percentage change in the price of beef at the 

farm level 

oe = -2.052 = percentage change in the quantity of beef and veal 

consumed per capita 

Q = -9.428 = percentage change in quantity of pork consumed per 

P capita 

Q = -2.244 = percentage change in quantity of chicken consumed 

a per capita 

Q. = -3.183 = percentage change in the quantity of turkey consumed 

per capita 

5/ 
='Live weight commercial cattle slaughter was 36,318.942 million pounds, 

and live weight commercial calf slaughter was 994.013 million pounds in 1970 

(USDA, 1971, pp. 94-95). 
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Assuming no changes in current demand relationships (consumer preference for 

meat) nor in retail meat yield per unit of live animal weight nor meat 

inventories in processing and distribution channels, a given percentage change 

in the live weight production of animals for slaughter would lead to an 

equivalent percentage change in per capita meat consumption for a given popu- 

lation. Numbers following the quantity change (Q) symbols identified above 

are estimates, derived for hogs in another section of this report and for 

broilers and turkeys in a similar report now in progress, of the percentage 

reductions in liveweight output that would result in Situation C. The combined 

percentage reduction in slaughter cattle and slaughter calf output was used 

for this computation because the available price flexibility coefficient in 

Equation I applies to all beef (beef and veal combined). 

As indicated above, if the supply of beef and veal were reduced by 2.052 

percent, with no changes in the quantities of other meats, slaughter cattle 

and calf prices would be expected to increase by#4.27 ercent.  Thevertteect 

of the estimated simultaneous reductions in output of cattle and calves, hogs, 

chickens, and turkeys, however, would be an increase of 11.282 percent in 

the price of slaughter cattle and calves if the hypothetical conditions assumed 

in Situation C prevailed for a long enough period to permit the full theoretical 

adjustment in prices to occur. Actually, it is almost certain that the producers 

of some or all livestock species would start to expand output in response 

to increasing livestock prices before the full potential price adjustment 

developed. Also, consumers might start to shift demand from meats to 

relatively less costly nonmeat foods. An example of the sequence and timing 

of part of a simulated adjustment process is presented in a later section. 

The discussion that follows, however applies to the maximum potential changes 

that might occur. 

The weighted average price of slaughter cattle and calves in 1970 was 
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$27.93 per pondretvet chro An increase of 11.282 percent would amount to 

$3.15 per hundred pounds live weight, or a total average weighted price of 

$31.08 at the farm level. 

Change in Revenue to Producers. Producers of slaughter cattle and 

calves would realize a change in net returns from 3 sources: the change in 

total sales receipts due to (1) the higher average price and lower total 

sales weights and (2) the reduction in beef liver values as a result if an 

increased rate of liver abscesses, and (3) a reduction in feed costs resulting 

from the sale of lighter animals. 

The increase in sales receipts to all glaughter cattle and calf pro- 

ducers was computed as follows (Equations II and III): 

7/ 
Equation II 365,469,998 cwt.— cattle and calves @ $31.08 $11,358.807 mil. 

-373,129,550 yee fence and calves @ $27.93 $10 ,421.508 mil. 

$ 937.299 mil. 

9 / 
Equation III 22.000 mitlion cattle—.x 25.6% increase in 

abscessed livers @ $3 o$y = 17 Som 

The net increase in sales receipts would thus amount to $937.299 million, 

Minusucl/.307 midiion, or $919.942 million. 

1/363, 189,420 cwt. cattle slaughtered in 1970 (USDA, 1971, p. 94), minus 

6,780,000 cwt. reduction in output resulting from the antibiotic feed additive 

ban, plus 9,940.130 cwt. calves slaughtered in 1970 (USDA, 1971, p. 95), 

minus 879,552 cwt. reduction in output resulting from the ban. 

8/ 363,189,420 cwt. cattle slaughted in 1970 (USDA, 1971, p. 94), plus 

9,940,138 cwt. calves slaughtered in 1970 (USDA, 1971, p. 95). 

eine e of fed cattle assumed to receive antibiotics if no ban exists. 

Sl senmerel ot cattle slaughter was 36,318.942 million pounds @ $27.79 per 

cwt., and commercial calf slaughter was 994.013 million pounds @ $33.06 per cwt. 

(USDA, 1971, pp. 94-95 and 102). 
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Savings in feed costs were computed as follows (Equation IV): 

oy) Equation IV 22.600 million cattle x 69 1b. feed saved 
C22 CL Lb. S 35.087 mits 

22.000 million eartlect x 67¢/head savings 

iim aAnciDLOLi co — fl S77 15.142" mi, 

PG CA e rin tonttealves = eas"ib eebateayea el 6 ragti | 
wy o 3*7¢/ib. 

+3.6648 million calves— x 22¢/head sayings in 
antibiotics— = $ -806 mil. 

3° 57.928 mi 

Thus, the total increase in net revenue to producers of all cattle and 

calves would amount to $977.870 million, or an average of about $25.00 each 

for the 39.097 million head of all cattle and calves slaughtered commer- 

cially during the year (USDA, 1971, p. 58). 

Change in aeeet to Consumers. Assuming no changes in meat processor 

and distributor margins, the $919.942 million increase in sales receipts to 

producers ($937.299 million increase in sales receipts, minus $17.357 million 

liver value loss) ultimately would be borne by consumers. This would amount 

to an increase of about $4.53 per capita in expenditures for beef and veal, 

although consumption would decline by about 2.0 pounds of beef and 0.25 

pound of veal on a carcass weight basis. These higher costs would result 

from a 7.18 cent per pound increase in the weighted average retail price of 

beef and veal. 

a eae of fed cattle assumed to receive antibiotics if no ban exists. 

OT ees 16.8 grams of antibiotic per head at 4 cents per gram. 

1 umber of fed calves assumed to receive antibiotics if no ban exists. 

ee estes 5.6 grams of antibiotic per head at 4 cents per gram. 
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Change in Feed Usage. A reduction of .840 million tons (.718 million 

tons of corn equivalents and .122 million tons of soybean oil meal equivalents) 

would occur in the feed used to produce slaughter cattle and calves. As 

indicated by Equation IV, .780 million tons (.673 million tons of corn 

equivalents and .107 million tons of soybean oil meal equivalents) would be 

saved as a result of the reduction in the average final weight of fed cattle, 

and .060 million tons (.045 million tons of corn equivalents and .015 million 

tons of soybean oil meal equivalents) as a result of the reduction in fed 

calf output. 

Potential Effect of Mortality Changes. Each 1 percent increase in 

mortality among the 22.600 million feedlot cattle and the 3.6648 million 

calves would result in an additional reduction of 238.583 million pounds, 

or 0.639 percent of total slaughter cattle and calf output. Based on Equation 

I, a 0.639 percent decrease in output of slaughter cattle and calves, with no 

change in the output of other livestock species, would lead to a 1.330 percent 

increase in the weighted average price of slaughter cattle and calves, an 

increase of $0.37 per hundred pounds live weight, or about 0.8 cents per pound 

at the retail level. 

A 1 percent increase in mortality among broilers, turkeys, and 90 percent 

of the hogs produced during the year as well as 80 eee, all steers and 

heifers marketed and 90 percent of the calves would result in a considerably 

larger increase in the average price of cattle and calves. Applying Equation 

I to the percentage reductions in output of the several species estimated in 

this and the forthcoming poultry report yields the following results: 

P = 2.237 = (-2.082) (-.639) + (-.659) (-.890) + (ey 219) (1.003). + (-.100) 

b 

(-1.063). A 2.222 percent increase in the price of cattle and calves amounts 
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to $0.62 per hundred pounds live weight, or a total average weighted live 

weight price of $31.70 ($31.08 + $0.62) at the farm level, 

The increase in sales receipts to all beef cattle and calf producers 

as a result of the 1 percent increase in mortality may be computed as 

follows (Equations V and VI). 

Equation V 363,084,172 owt 22! cattle and calves @ $31.70 $11,509,768 mil. 

~365 ,469 ,998 oe eS fattle and calves @ $31.08 Il $11,358,808 mil. 

$ 150.960 mil. 

Equation VI 226,000 cattle x 58.5% non, gbs cessed 
liver loss—~ @ $3 = § «397 mil, 

Savings in feed and nonfeed costs were computed as follows (Equations 
Vit, and: VLiIzZ); 

Equation VII 226,000 cattle x 4,823 lb. feed saved 
@ 2.25¢/1b.— $ 6525 nt ie 

+36,648 calves x 396 lb. feed saved 
@ 5.7¢/1b. — =99 -827- mil, 

$ 25 e052 mL ie 

a 

reer cattle and calf sales due to an additional reduction of 238,582,560 
pounds as a result of 1 percent increase in mortality (see footnote 7). 

Ba Bee footnote 7. 

Echos assumption No. 5, page 5. 

Bul meine that did not die consumed 5,289 1b. of feed per head. Cattle 
that died consumed 466 1b. of feed (see p.11). Therefore, 4,823 1b. per head 
of feed was saved per animal that died. 

2h oxi ges that did not die consumed 432 lb. of feed each. Calves that 
died consumed 36 lb. of feed (see p. 13). Therefore, 396 lb. of feed was saved 
per calf that died. 
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Equation VIII 226,000 cattle x 204 days of nonfeed costs 
saved @ 8.4¢/dayl8 oe ee ae 

+36 ,648 calves x 98 days of eee costs 
saved @ 17¢/day22. = § -OL0> mid; 

$ 4.483 mil. 

The additional total increase in net revenue to producers of all cattle 

and calves as a result of the 1 percent increase in mortality would amount to 

$180.398 million. 

Assuming no changes in meat processor and distributor margins, the 

additional $150.960 million increase in sales receipts to producers, minus 

the $0.397 million liver value loss, or $150.563 million, which results from 

each 1 percent increase in mortality among cattle and calves would be borne 

by consumers. This would amount to an increase of about 74 cents per capita 

for each 1 percent increase in mortality. The per capita consumption of beef 

and veal would decline about 0.674 pounds and 0.024 pounds, respectively, for 

each 1 percent increase in mortality. These higher costs would result from a 

1.41 cents per pound increase in the weighted average retail price of beef 

and veal. 

Each 1 percent increase in mortality among beef cattle and calves would 

reduce feed use by .552 million tons, -475 million tons of grain (corn 

equivalents) and -977 million tons of soybean oil meal equivalents. Feed 

requirements for beef cattle would decrease by .545 million tons, .470 million 

1B fCartie that did not die were fed 240 days. Cattle that died were fed 

36 days (see p. 11). Therefore, 204 days per head of nonfeed costs were saved. 

el calyes that did not die were fed 112 days. Calves that died were fed 

14 days (see p. 13). Therefore, 98 days per head of nonfeed costs were saved. 
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tons of grain equivalents and .075 million tons of soybean oil meal equivalents, 

and feed requirements for calves by .007 million tons, .005 million tons 

of grain equivalents and .002 million tons of soybean oil meal equivalents 

for calf feeding. 

Simulated Adjustment Process. The foregoing analysis estimates the 

changes in cattle and beef prices, producer revenues, and consumer expenditures 

that might result from a simultaneous and unchanging decision by all producers 

of slaughter cattle and calves, hogs, broilers, and turkeys to increase neither 

the number of animals placed on feed nor the average lengths of feeding periods 

in response to a ban on the use of antibiotic feed additives. As noted 

previously, it is unlikely that the aggregate of producers of each, or even 

any one, of the livestock and poultry species would persist in such output- 

restraining actions in the face of rising livestock prices. Even the potential 

increase in cattle prices that could result from the estimated reduction in 

slaughter cattle and calf output alone would likely trigger a series of adjust- 

ments in the beef production sector that would tend to delay and eventually 

ameliorate the reduction in aggregate output and the attendant increase 

in prices. The simulated example presented below gives some indications of 

the sequence and timing of adjustments that might occur. 

A mathematical model of the beef and pork sectors of the livestock- 

meat economy (Crom, 1970), which is based on historical performance, was 

used to estimate beef production adjustments. The adjustments that 

might occur over a ten-year period as a result of a 2052 naeeene reduction 

in the average slaughter weight of grain-fed cattle were simulated. A 

qualifying assumption was that no unusual changes in production or prices 

of competing meats would occur. Table 9 provides a year-by-year 
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28-B 

summary of projections, both with and without the reduction in average slaughter 

weight, of the: (1) January 1 beef cow inventory, (2) placements of cattle 

on feed, (3) marketings of fed cattle, (4) average weight of fed cattle, (5) 

beef production from fed cattle, (6) beef production from nonfed cattle, C7) 

average liveweight price of Choice grade steers, (8) average price of Choice 

grade steer carcasses, and (9) average retail price of Choice grade beef. 

For each of these none items, the top row of figures in Table 9 represents 

the base projections, the second row represents the revised projections 

following a 2.052 percent reduction in the average slaughter weight of fed 

cattle in 1970, and the bottom row shows the direction and magnitude of 

change in the projected values. 

The simulated sequence of adjustments indicated in Table 9 may be 

interpreted as follows. The initial reduction in the average weight of fed 

cattle would cause a reduction in fed beef output. As a consequence, all beef 

and cattle prices would begin to increase, and the rate of increase would be 

greater for fed than for nonfed cattle. The initial projected response of 

producers to the rising prices would include a gradual extension of the 

average length of feeding period. The numbers of cattle placed on feed and 

subsequently marketed as fed cattle are also projected to increase above 

base levels, but the lower average weights of fed cattle would keep fed beef 

production below or near base levels through 1974. Nonfed beef production 

would also be reduced substantially during this period, because a higher 

proportion of cattle would be fed. Cattle and beef prices would thus remain 

moderately above base projection levels, encouraging the retention during 

1973 and subsequently of more heifers to be added to the cow herd. 
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28-C 

The pivotal year in the simulated adjustment process outlined in Table 9 

appears to be 1975. The average slaughter weight of fed cattle would be 

heavier than the projected base level for the first time during the adjustment 

period. Similarly, the January 1 inventory of beef cows would begin to 

exceed the base projections, but relatively few calves from the larger cow 

herd would be ready for placement on feed during the year. The number of 

fed cattle marketed would be constrained by the smaller cow herd of earlier 

years, so the production of fed beef would be only 165 million pounds greater 

than the projected base level. Nonfed beef production, on the other hand 

would be nearly three-quarter of a billion pounds below the base projection, 

so total beef output would fall farther below the base projection than at 

any time during the ten-year period. As a result, the average Choice grade 

slaughter steer price is projected to exceed the base level by 4.74 percent-- 

a value that appears fully consistent with the static estimate (page 22) of 

a 4.27 percent increase in the weighted average price of all slaughter 

cattle and calves as a result of a 2.052 percent reduction in output. 

In 1976, projected fed beef production would exceed the base projection 

by more than enough to offset lower-than-base production of nonfed beef 

(Table 9). Consequently, cattle and beef prices would fall below their 

projected base levels. During 1977-80, both fed and nonfed beef production 

would exceed base levels, and prices would be correspondingly lower than 

normal. Beef cow inventories would continue above base projections, but 

by progressively smaller margins as producers began to curtail expansion 

in response to the relatively unfavorable prices. 

Ovbiously, the simulated adjustments to the assumed initial reduction 

in beef output resulting from a ban on antibiotic feed additives would extend 

beyond the ten-year period summarized in Table 9. Sequential production 
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28-D 

adjustments would be expected to continue, in fact, so long as slaughter 

cattle prices differed significantly from the average total cost of producing 

fed cattle. The eventual result of such adjustments would thus be live 

cattle and beef prices that would reflect the higher costs of producing 

slaughter cattle without feed additives. Based on the Situation A and Situation 

B analysis presented above, prices would eventually stabilize at about 50 

cents per hundred pounds liveweight or between 1 and 2 cents per pound retail 

weight above preban levels. 
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Economic Consequences of Banning the Use of Antibiotics 
at Subtherapeutic Levels in the Production of Swine 

As was the case for beef cattle and calves, this report is an extension 

of and uses as an initial data base the feeding trial data and production 

costs for swine reported in Appendix A of the FDA Task Force Report (FDA, 

1972). The following assumptions are used to develop the analysis pertaining 

to swine production. 

1. All of the U. S. pig crop for 1970 (all swine up to 40 pounds) 

and 90 percent of the hogs in the 40 to 210 pound weight range 

received antibiotic feed additives. 

2. The average weight of all pigs and hogs at the start of the two 

separate feeding periods is 15 and 40 pounds, respectively. 

3. Average weight gain per day on feed is as follows: 

a. Pigs receiving antibiotic feed additives, 0.869 pounds. 

b. Pigs not receiving antibiotic feed additives, 0.673 pounds. 

c. Hogs receiving antibiotic feed additives, 1.63 pounds. 

d. Hogs not receiving antibiotic feed additives, 1.54 pounds. 

4. Average feed consumption per pound of gain is as follows: 

a. Pigs receiving antibiotic feed additives, 1.989 pounds. 

b. Pigs not receiving antibiotic feed additives, 2.118 pounds. 

c. Hogs receiving antibiotic feed additives, 3.30 pounds. 

d. Hogs not receiving antibiotic feed additives, 3.36 pounds. 

5. Pig feed cost averages 6.0 cents per pound without antibiotics 
and 6.375 cents with antibiotics; hog feed cost averages 2.9 
cents per pound without antibiotics and 2.95 cents per pound 

with antibiotics. 

6. Pig feed contains an average antibiotic concentration of 187.5 
grams per ton, and hog feed contains an average of 25 grams per 

ton of feed. 

7. Antibiotic cost averages 4 cents per gram. 
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8. Overhead costs (total cost minus the cost of feed, antibiotics, 
and feeder animals) average 20.296 cents per day for pigs and 
> cents per day for hogs. 

9. The final weight of feeder pigs is 40 pounds (the average initial 
weight of hogs), and the average final weight of a market hog 
is 210 pounds. 

10. The U. S. pig crop for 1970 of 102.319 million head (USDA, 1971, 
p. 22) is the appropriate number of head when dealing with 

antibiotic benefits and production costs for swine up to 40 
pounds; and the number of hogs marketed in the U. S. during the 
year being considered is 99,385,140 head, with hog slaughter at 
20,870.880 million pounds (99,385,140 head x 210 pounds). 

11. Further hypothetical conditions assumed are a year similar to 1970 
except that no antibiotics may be used at subtherapeutic levels 
in pig and hog production and no effective substitute products 

or production practices are available. 

Assumptions 1-9 and 1l were taken directly from Appendix A of the FDA Task 

Force Report (FDA, 1972), and assumption 10 is based on data from Livestock 

and Meat Statistics, (USDA, 1971). 

Situation A 

Tables 10 and 11 represent hypothetical comparisons of swine production 

costs prepared from data estimated by the Task Force. The comparisons 

Table 10. Economic comparison of hypothetical pig performance with and with- 
out antibiotic feed additives? 

Days to Non- 

Initial Final Weight reach Feed feed Total 
Treatment weight weight gain 40 lb. Amount Cost cost cost— 

== Pounds.-—— = = pounds - - - dollars ----- - 

Nonantibiotics 15 40 25 eb nae 8 52.95" eOLLe Hse 10.4 

Antibiotics 15 40 Z5eF 128;8 49.72 3.17% 5.84 9.01¢/ 

Difference due to antibiotics 0.01 1.69 Let 

al veed costs estimated at 6 cents per pound. Nonfeed costs, estimated at 

20.296 cents per day. 

Dirt aniding cost of the 15 pound pig. 

Sr witides 19 cents worth of antibiotics (antibiotic cost is 4 cents per 
gram). Feed contains an average of 187.5 grams per ton of feed. 

Source: (FDA, 1972, Appendix A, p. 72). 
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Table 11. Economic comparison of hypothetical hog performance with and with- Out antibiotic feed additives 

Treatment 

cost— ea Pounds (—4 2) 4 — pounds - - - ~ — dollars - - - — Nonantibiotics 40 210 170 WRG A EO ws, 16.56 DYES 22.08 Antibiotics 40 210 170 104.3 561.0 16.55£/ 5.99 Pa sees) Difference due to antibiotics 
OTOL 0.30 Oval 

ENA costs estimated at 2.9 cents per pound. Nonfeed costs estimated at 5 cents per day. 
b/ 

Excluding cost of the 40 pound feeder pig. c/ 
Includes 28 cents worth of antibiotics (antibiotic cost is 4 cents per gram). Feed contains an average of 25 grams per ton of feed, 

Source: (FDA, 1972, Appendix A, p. 73). 

assume average daily gains of 0.673 pounds for nonantibiotic pigs and 0.869 

pounds for pigs receiving antibiotics (Table 10). Similarly, an average 

daily gain of 1.54 pounds is assumed for hogs receiving no antibiotics 

versus 1.63 pounds for hogs receiving antibiotics (Table 11). Estimates of 

feed consumption per pound of gain were 2.118 pounds for nonantibiotic pigs, 

1.989 pounds for antibiotic pigs (Table 10) and 3.36 pounds for nonantibiotic 

hogs, and 3.30 pounds for antibiotic hogs (Table 11). 

_ Production Costs. The increased cost as a result of not feeding 
OO LS: 

, antibiotics, assuming no change in mortality, is $1.70 per pig in the 15-40 

{ pound range and $.31 per hog in the 40-210 pound weight range, as reported 

in Tables 10 and 11. With a production of 102.319 million pigs and 90 percent 

‘of the 99,385 million hogs marketed, this results in a total increase in cost 

of $201.671 million for the 1970 level of output. Since the increased 

"amount of feed required by not feeding antibiotics has a value only slightly 

ae than the cost of the antibiotic if it were used, nearly all of the 

added costs are in the form of non-feed costs. 
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When total costs are allocated over the total 1970 volume of hog 

slaughter (20,870.880 million pounds) this amounts to almost 1 cent per pound 

of live weight produced. With a live weight to retail weight conversion 

factor of 1.97 (Duewer, 1969) the implied increase in the average price of 

pork (the increase in the cost of pork at retail) required to support the 

increase in producer cost is 1.9 cents per pound. When evaluating the 

impact in terms of the 203 million U. S. population, the total costs amount 

to nearly $1.00 for every person in the U. S. 

Feed Usage. While total feed costs increase only .1 percent due to 

eliminating the cost of antibiotics, total feed usage for swine increases 

by 2.2 percent. The increase in feed use of 3.2 pounds per head during the 

15-40 pound growth period and 10.2 pounds during the 40-210 pound growth 

stage aggregates to a total of .621 million tons of feed for the 1970 level 

of hog production. Basedon approximate protein needs averaged over the two 

growth stages (80.5 percent corn equivalents and 19.5 percent protein 

supplement), the additional requirements would represent .500 million tons 

Ofecorn or its equivalent and .121 million tons of 44 percent soybean meal 

equivalent. 

Potential Costs of Mortality Changes. Under the pattern of adjustment 

being described here, the costs of mortality are those associated with 

maintaining output at the 1970 level. This is done by carrying the remain- 

ing hogs to heavier weights to make up for the weight not produced by the 

hogs that die. It is assumed here that the average age at death is that of 

a 40 pound pig. A 1 percent mortality among the 89,446,626 hogs (90 percent 

of the 99,385,140 hogs marketed, or the number receiving antibiotics) would 

reduce output by about 187.838 million pounds live weight (894,466 head @ 

210 pounds each). Each surviving hog (88,552,160 head) would need to gain 
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2.121 pounds more, or average 212.121 pounds live weight at slaughter, to 

replace the output lost as a result of the mortality. It is recognized that 

the 2.121 pounds of additional gain would require somewhat more feed per 

pound of gain than the average required when feeding from 40 to 210 pounds. 

With an average conversion of 3.96 pounds of feed per pound of gain (lowa 

State Univ., 1970), which is .6 pounds more than previously assumed (FDA, 

1971), the additional 2,121 pounds for each hog that does not die wauld 

require 8.4 pounds of feed valued at 2.9 cents per pound (Table 12). 

Table 12. Potential cost of a 1 percent increase in mortality 

' Cost per |*Cost per Total 

Item Unit Quantit unit head cost 

te Has! ena dollars®.—t.> = = 

Change in feed for / 

hogs that survive pound +8.4002 .029 +,.244 

Change in feeding 

period for hogs 

that die days +1.377 050 +.069 

Subtotal hogs 88,552, 1602/ rest 27,716,826 

Change in feed for 

hogs that die pound -571.200 .029 -16.565 

Change in feeding 
period for hogs 

that die days -110. 400 .050 -5 520 

Subtotal hogs 894.4662! -22 .085 -19 , 754,282 

Net cost of each 

1 percent in- 

crease in 
mortality 

7,962,544 

a/ 
~ Computed as 2.121 additional pounds of gain needed per animal to replace 

the output lost as a result of mortality times 3.36 plus .6 pounds of feed per 

pound of gain. The 3.36 pounds of feed per pound of gain is the average 

conversion required for the 40-210 pound range (FDA, 1971) and the additional 

.6 pounds of feed per pound of gain (lowa State Univ., 1970) is an adjustment 

made in the average conversion based on the difference in feed conversion 

between the 210 pound and 212.121 pound level. 

Bepieereentiar 69 /4465626 hogs. 
ely percent of 89,446,626 hogs. 
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Also, at 1.54 pounds of gain per day, the feeding period would have to be 

extended by 1.377 days, which would cost an additional 5 cents per day for 

Peete inal: However, to obtain the net increase in cost, the savings in 

feed and nonfeed cost on the hogs that die must be deducted. Since it is 

assumed that, on the average, death occurs at 40 pounds, the value of 571.2 

pounds of feed and 110.4 days per hog that dies would be saved (Table 12). 

The total net increase in production cost of hogs, $7.963 million, 

that would result from each 1 percent increase in mortality includes an 

increase of about $6.790 million in feed costs and an increase of $1.173 

million in nonfeed costs. This represents an increased cost of production 

of about .04 cent per pound of pork marketed in 1970. This would require 

a .08 cent per pound increase at retail to support the increased production 

costs. Alternatively, this cost may be viewed as a U. S. per capita cost 

of 4 cents per person, 

The net increase in feed use resulting from each 1 percent increase in 

mortality can also be derived from data in Table 12. An increase of 8.4 pounds 

of feed for each of the 88.552 million surviving hogs minus the 571.2 pounds 

of feed saved for each of the 894,466 hogs that die results in a net in- 

crease in feed of 232.919 million pounds or 116,460 tons. In terms of corn 

equivalents (85 percent of the feed) this is an increase of 98,991 tons of 

grain. The remaining 17,469 tons represents protein equivalents. 

Situation B 

In this situation output of slaughter hogs would be maintained by increasing 

the number of hogs fed. Hogs would go to market at lighter weights as a result 

of keeping them on feed for the same average length of feeding period as when 

antibiotics are fed. Since it takes 8.3 days longer just to get pigs to 40 
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pounds without antibiotics (Table 11), and since we hold the total feeding 

period for hogs the same as that required with antibiotics, hogs would go to 

market 22 pounds per head lighter. 

It would take a longer time period for producers to adjust to the former 

antibiotic output by raising Badd etonall hogs, and one would not expect all of 

the adjustments to an antibiotic ban to be of this type. However, the costs 

incurred to maintain output in this way can be compared with costs of maintain- 

ing output under Situation A. 

Production Costs. Assuming that 89,446,626 head (90 percent of total) 

formerly received antibiotics and would go to market at a lighter weight of 188 

rather than 210 pounds, 19,687,258 hundredweight of live pork would have to be 

produced and marketed from additional animals. This additional weight would be 

produced at a cost of $358.145 million (Table 13, Item B). The original number 

of pigs and hogs, 102.319 million pigs and 89.446 million hogs, that are now 

marketed at the lighter weight of 188 pounds would be produced at a cost of 

$2,786.377 million (Table 13, Item A). The same number of pigs and hogs pro- 

duced with antibiotic feed additives and taken to heavier weights could be 

produced at a cost of $2,869.147 million (Table 13, Item C). The net increase 

in production costs for pork would be $275.375 million (Table 13, Item A+B+C). 

The additional feed and nonfeed costs may be computed from information in 

Table 15. Most of the additional costs, $265.622 million, represent increases 

in nonfeed costs. The additional feed costs are largely offset by the antibiotic 

costs saved. The net increase in feed costs amounts to only $9.753 miliion. 

The total increase in production costs of all pork, $275.375 million, 

averaged over the total liveweight slaughtered in 1970 (20,870.88 million pounds) 

represents an increased cost of about 1.32 cents per pound. The average increase 

in the retail price of pork required to cover these increases in production 
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Table 13. 

an average weight of 188 pounds 

36 

Additional costs required to maintain total output with hogs marketed ac 

No. Item Unit Quantit unit head Total cost 

A. 1970 Animals Fed to 188 Pounds Without Antibiotics 

l. Pig feed per 

head 

2. Pig nonfeed 

costs per 
head 

3. Subtotal 

4. Hog feed per 
head 

Hog feed a/ 
ad jus tment— 

5. Hog nonfeed 

costs per 

head 

6. Subtotal 

Lb w2995 

days Eh he) 

b/ 
pigs 102 ,319,000— 

lb. 497.28 

d 
lb. -11.00— 

days 96.00 

hogs 89,446,6260! 

Total, Item A 

/ 

cents 

6.000 

20.296 

2.900 

22200 

5.000 

dollars Mil. dollars 

B. Additional Hogs Needed to Maintain 1970 Antibiotic-Fed Production 

1. Live weight cwt. 19,678, 259%! 

Total, Items A and B 

C. 1970 Animals Fed to 210 Pounds with Antibiotics 

l. Pig feed per 
head 

2. Pig nonfeed 

costs per 
head 

3. Subtotal 

4. Hog feed per 
head 

Lise 49.72 

days 28.8 

b/ 
pigs 102,319, 000— 

lb. 561.0 

1,820.0008/ 

6. 3822/ 

20.296 

2.950—- 

3.182/ 

7,538/ 

10.71 1,095. 836 

14.425! 

era 

4. 80°! 

18.90 1,690.541 

yi yh 

358.145 

3,144.522 

cea, 

5.842! 

9.01 921.894 

16.55 

(continued) 
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Table 13. Additional costs required to maintain total output with hogs marketed a 
an average weight of 188 pounds (continued) 

a 

No. Item Unit Quantit unit | head Total cost 

cents dollars Mil. dollars 

5. Hog nonfeed 

costs per 

head days 104.3 5.000 5.228! 

6. Subtotal hogs 89,446, 6262! Die mul OG ie 253 

Total, Item C 2,069,147 

Grand Total, Items At B-C Dorset he 

eI ee el a ee 

a/ 
— See Table 10. 

b/ 
>" See assumption 1l, page 5. 

ey 

d/ 
—A feed savings of 11 pounds per head results from the assumption that feed 

See Table 11. 

| required per pound of gain between 188 and 210 pounds would be .5 pound greater than 
the average for the entire 40-210 pound range. 

e/ 

= 89,446,626 hogs at 210 pounds minus 188 pounds per head. 

i pendee rion costs for a farrow to finish enterprise are taken from Purdue 

University Farm Record Project data for 1969. These costs, $17.08 per hundred- 

weight, are adjusted upward by 6.53 percent to reflect a nonantibiotic production 

cost of $18.20 ($11.58 per hundredweight feed costs and $6.62 per hundredweight 

nonfeed costs). Feed required per hundredweight of hog is 358 pounds of corn 

See assumptions 1 and 10, pages 4 and 5. 
4 

equivalent and 80 pounds of supplement. 

h/ —'Feed cost of 6 cents and antibiotic cost of .382 cents per pound of feed. 

if —"Feed cost of 2.9 cents and antibiotic cost of .050 cents per pound of feed. 



tae 

7 

Et.6. v4 bgmiegar ‘tins 

mt scree bs eotiveg tf 

7 oa 
ss — 

} SE uw 
‘par oF aod 5 i fee 

Yo tipisy gat 

oe 
es 

, he 

s 

+ 
{i y 1 

; > m r 

i ya} ates ‘) 45 

s0efheT? brawl 

ysbatid 33aqs Be 159) 
192 iupat baw? 

. 

bas e}Had 0 26° 
,- 

Bshes G8 to Peo 

ae 



38 

costs is 2.6 cents per pound. Alternatively, with a U. S. population of 203 

million, the increase in cost is equivalent to $1.36 per capita. 

Feed Usage. The increase in feed required for the additional animals 

marketed at lighter weights as a result of keeping them on feed for the same 

average length of feeding periods as when antibiotics were fed may also be 

computed from the data in Table 13. To obtain the increase in feed usage, the 

feed required for the additional hogs needed to maintain 1970 antibiotic-fed 

production plus the feed needed for the 1970 animals fed to 188 pounds without 

antibiotics is subtracted from feed required in the production of 1970 animal 

numbers fed to 210 pounds with antibiotics. The total increase in feed required 

for pork production, assuming Situation B, would be about 2,266.115 million 

pounds or 1.133 million tons. This is equivalent to .794 million tons of corn 

and .339 million tons of soybean meal equivalents. These estimates include the 

feed saved as a result of all stock going to market at a lighter weight. They 

also consider the total feed requirements from farrow to finish required for the 

additional animals, and thus are somewhat higher than feed requirements under 

Siuuation A. 

Potential Costs of Mortality Changes. As indicated in the previous sections, 

the degree of increased mortality as a result of an antibiotic feed additive 

ban is very uncertain. However, in the event mortality among swine is a 

function of antibiotic feed additive use, the economic consequences may be 

estimated. Under the pattern of pork production adjustments described here 

(maintaining output with increased numbers), the costs associated with mortality 

are those costs of production up to time of death, which once again is assumed 

to occur when the pigs weigh 40 pounds on the average. 

Each 1 percent increase in mortality among the 89.4466 million head that 

formerly received antibiotic feed additives during the final production stage 
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would constitute a loss of .894 million hogs, or about 168.160 million pounds 

live weight, given the average market weight of 188 pounds per head. The net 

additional costs of replacing this quantity of output would total $13.413 

million, of which $6.574 million would be feed cost and $6.839 million would 

represent added nonfeed costs (Table 14). Averaged over the assumed total 

annual output of 20,870.880 million pounds, this amounts to an increase of 

Table 14. Potential cost of a 1 percent increase in mortality, Situation B 

Cost per Cost per 

No. Item Unit Quantit unit head Total’ cost 

CCU Cee) Wipes (eC ON Witte tetas 

A. Hogs Needed to Replace Production Loss Due to 1 Percent Increase 

in Mortality 

1. Live weight aye, 1,681,596157 1,820.000% 30,605,058 

B. Production Costs Saved for Hogs that Die 

1. Feed 1b. 497.28°/ 2.900 14.428! 

2. Nonfeed costs days 96.00 5.000 4.80°/ 

Total, Item B- hogs 894,466.26 LOV22) A719), 042 

Grand total, Item A - B 1395913416 

a/ See Table 13, footnote g/. 

b/ 
— See Table 13, Item A-4. 

oleae Table 11. 

.06 cent per pound live weight or .13 cent per pound retail weight as a result 

of each 1 percent increase in mortality. On a per capita basis, an increase 

in expenditures of 7 cents per person would result if the entire production 

cost increase were passed on to consumers. 

Each 1 percent increase in mortality would necessitate the use of .146 

million tons more feed, as indicated by the data and footnotes of Table 14. 
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Of this total, .112 million tons would be feed grain, and .034 million tons 

would be soybean meal equivalents. 

Situation C 

In Situation C, it is assumed that the same number of hogs are fed the 

Same average feeding period as when antibiotics are included in the feed. This 

section analyzes the resulting reduction in slaughter hog output and the 

corresponding effects on producers and consumers. Because a ban on antibiotic 

feed additives would have a similar output reducing effect on other major groups 

of livestock and poultry, substantial price increases result; and total produc- 

tion costs decline as a result of the smaller output. However, this must be 

recognized as an extremely short run situation -- before farmers have time to 

react to higher prices with greater output. Like the other situations analyzed 

in this report it is a "pure case." 

Reduction in Output. With no change in mortality and the same length 

of feeding period as when antibiotics were fed, hogs would go to market 22 

pounds per head lighter because of the reductions in average daily gains (FDA, 

1972, Appendix A, pp. 72-73). On 89,446,626 head slaughtered (90 percent of 

the total), this amounts to a total reduction of 1,967.826 million pounds 

live weight. With total slaughter in 1970 at 20,870.880 million pounds 

liveweight, this reduction represents a 9.428 percent reduction in total pork 

Output. 

Effect on Hog Prices. Throughout this report the analysis for each 

livestock species involves the same types of assumptions in each situation 

regarding the pattern of adjustment or impact. The analysis of the effects 

of reduced livestock output on pork prices thus includes the effects of 

reductions in output of beef and veal, turkeys, and chickens, as well as pork. 
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The increase in live weight hog price can be measured by Equation I 

(Paulsen, 1970, p. 22). 

Equation I Pens =1.0610) 9-8 224770%.4,. =o q . Qe = 5an08 263Q, 

where Os = percentage change in the farm level price of slaughter hogs and, 

based on estimates from a set of similar assumptions on maintaining the orig- 

inal (i.e., antibiotic) length of feeding period for each species. 

Q, = -2.052 = percentage change in the quantity of beef and veal produced 

(consumed) 

a = -9.428 = percentage change in quantity of pork produced (consumed) 

Q. = -2.244 = percentage change in quantity of chicken produced (consumed) 

OF = -3.183 = percentage change in quantity of turkey produced (consumed). 

The change in hog price resulting from the direct and cross flexibilities in 

Equation I is a 27.588 percent increase. Based on the 1970 price for slaughter 

hogs under Federal inspection of $21.91 per hundredweight (USDA, 1971, p. 116), 

the price after the output reduction would be $27.95. This is a price increase 

of $6.04 per hundredweight. While this is a reasonable estimate of the price 

increase associated with the output reductions listed above, the output changes 

must be recognized as the maximum which would occur. 

There are two principal reasons why the price increases outlined in this 

"pure case'' would not likely materialize in full if an antibiotic ban occurred. 

(1) Livestock producers would not likely market at the considerably lower 

weights, but would likely extend the feeding period. Thus, output would not 

fall as much as indicated. (2) As prices did begin to rise as a result of, 

reduced output, some response to higher prices with increased production is 

likely. While this would be fairly slow in hog production and even slower in 

cattle production, considerable supply response in poultry could occur in less 

than a year. 
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Changes in Revenue to Producers. Producers of slaughter hogs would realize 

an increase in net returns from two sources. (1) With prices increasing by a 

larger percentage than output declined, total receipts would increase. (2) The 

smaller output would require less feed, and the cost of antibiotics in the feed 

would also be eliminated. 

The increase in sales receipts is computed in Equation II: 

Equation II 189,030, 54220/ CWlee@er/ «95 

- 208,708,800 cwt. @ 21.91 

$5,283.404 mil. 

4,572,810 mil. 

S| AL07594 mil. 

In addition to the $710.594 million increase in sales receipts, there 

would be a total savings in feed costs of $229.927 million, as indicated by 

Equation III. 

Equation III 89,446,626 oe x 71.49 1b. feed pavedent 

@ 2.9¢ per lb. = $185.442 mil. 

23/ + 102,319,000 pigs x 19¢ per head savings 

in antibiotics=/ = $ 19.440 mil. 

+ 89,446,626 hogs x 28¢ per head savings 

in entiniori eso! = See OO NaLlde 

$229.92/ ml ie 

20/508, 708,800 cwt. less the output reduction of 19,678,258 cwt. 

21/ 

a2) 
—— Given feed conversion averages of 2.118 and 3.360 pounds of feed per pound 

of gain for nonantibiotic fed pigs during the 15-40 and 40-210 pound weight ranges, 
respectively (see Tables 10 and 11), 60.49 pounds of feed per head would be saved 
by marketing hogs at an average weight of 188 pounds. The additional feed savings 
of 11 pounds per head results from the assumption that feed required per pound of 
gain between 188 and 210 pounds would be .5 pound greater than the average for the 
entire 40-210 pound range. 

ea Naeeey of pigs less than 40 pounds in weight assumed to receive antibi- 
otics if no ban exists. 

241 5 06 Table 10. 

23/ see Table ll. 

Number of hogs assumed to receive antibiotics if no ban exists. 
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Thus the total increase in net revenue to producers would amount to $940.521 

million--an increase of about $9.45 per head for the 99.385 million hogs assumed 

to have been marketed during the year. 

Change in Feed Usage. Reduction in feed usage as a result of lighter 

weights is 71.49 pounds per hog. For the 89,446,626 head of hogs assumed to be 

affected by an antibiotic ban, the total reduction in feed usage is 3.198 million 

tons. Of this total approximately 85 percent or 2.718 million tons is corn 

equivalent and .480 million tons is soybean meal equivalent. 

Change in Costs to Consumers. It is assumed that the total increase in 

Sales receipts at the farm level (710.594 million dollars) would all be passed 

on to consumers as an increase in their total expenditure for pork. The 

increase in liveweight selling price of pork of $6.04 per hundredweight would 

require an 11.9 cent per pound increase in average retail prices of pork. 

While expenditures for pork would increase $3.50 per capita (710.594 million 

dollars + 203 million U. S. population), per capita consumption would decline 

by 6.21 pounds, assuming a live hog to carcass pork (excluding lard) dressing 

yield of 64.1 percent (USDA, 1971, pp. 80 and 98). 

Potential Effects of Mortality Changes. Each 1 percent increase in 

mortality among the 89.4466 million hogs which would be affected by a feed 

additives ban would reduce output by an additional 168.160 million pounds, live 

weight (1 percent of 89.4466 million hogs @ 188 pounds). This is equivalent 

to a 0.890 percent reduction in total output. This reduction in total output 

of hogs with no corresponding mortality in other livestock and poultry would 

result in a 2.2 percent increase in live pork prices (from Equation I). 

However, with a 1 percent increase in mortality among broilers, turkeys, 80 

percent of steers and heifers, and 90 percent of the calves in addition to the 

mortality in hogs, a somewhat larger increase in pork price would result. 
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Equation I gives the following estimated increase in hog price: 

a = -1.061(-.639) - 2.477(-.890) - .544(-1.003) - .263(-1.063) 

m3 108. 

A 3./08 percent increase in price over the 1970 price of $21.91 per hundred- 

weight represents an increase of $.81 per hundredweight. Adding this price 

increase to the increase as a result of the reduced output with no change in 

mortality results in an average price of $28.76 ($.81 + $27.95) live weight. 

As in the previous case, producer revenue would increase both as a result 

of an increase in sales receipts and a reduction in feed costs. The total 

increase in sales receipts would be 102.879 million, as derived from Equation IV. 

tl Equation IV 187,348, 94622/ ewe, @ 28775 Soy ooCeLoOemi Le 

BPT89703005422-" “Gut. -@°27. 9590905, 283,403 tL! 

$ 104.753 mil. 

The decrease in feed costs as a result of the decreased output would be $12.614 

million as indicated by Equation V. 

28/ 
Equation V 894,466 hogs— 29/ x 486.28 pound feed saved— 

@ 2.9¢ per lb. = $12.614 mil. 

Similarly, the total reduction in nonfeed costs was computed as follows: 

Equation VI 894,466 hogs x 96 dayese! @ 5¢ per day = $4.293 mil. 

AE el output in 1970 reduced by 9.428 percent as a result of the ban on 
antibiotic feed additives and by 0.890 percent to represent the effects of a l 

percent increase in mortality. 

ee real output in 1970 reduced by 9.428 percent. 

28/ 
—‘One percent of the number of hogs assumed to receive antibiotics if no 

ban exists. 

ee toten et cy of feed required over the 40 to 188 pound weight range (148 
pounds gain x 3.36 pounds feed per pound gain, minus 11 pounds per hog adjust- 

ment for improved feed conversion explained in footnote 22). 

Oey of days hogs that died would have stayed on feed to gain 148 

pounds at 1.54 pounds gain per day. 
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The total additional increase in net revenue to hog producers resulting from 

a 1 percent increase in mortality among hogs that were assumed to receive 

antibiotic feed additives in the absence of a ban would thus amount to 

$121.660 million. 

A 1 percent increase in mortality would result in an additional reduction 

of about 0.218 million tons of feed, as indicated by Equation V. That is, 

feed used during the growing and finishing stages of hog production, so the 

corn equivalent portion is 85 percent or .185 million tons. 

Assuming no change in marketing margins, the $104.753 million increase 

in producer sales receipts represents the total increase in consumer outlay 

for pork as a result of a 1 percent increase in mortality. Thus, while per 

capita consumption would decrease by .53 pounds, per capita expenditure for 

pork would increase by $.52. Prices at retail would have to increase 1.60 

cents per pound in order to support the increased price at the farm level of 

$.81 per hundredweight. 

Adjustment Process. As emphasized previously, reductions in slaughter 

hog output and increases in live hog and pork prices following a feed addi- 

tives ban might not develop to the extents suggested above. Further, they 

would probably persist for only a brief period if they did develop, because 

it appears almost certain that producers of hogs and other livestock and 

poultry species would respond to rising prices by expanding output. The 

actual nature, sequence, and timing of such production adjustments are 

nee ain but the likely end result would be hog prices that approximate 

Bae a simulated example of such adjustments in cattle production, see 
pages : 
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average total production costs without the use of the specific feed additives 

that would be prohibited. 
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