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A Prospective Assessment of the Impacts of Bovine Somatotropin: 
A Case Study of Wisconsin 

Prospective assessments of new technologies are difficult and need 

to be judged by different standards than after the fact assessments 

(Fishel 1987). In most cases, potential benefits and costs o f future 

technologies are uncertain. Moreover, the speed and extent of adoption 

are always unknown. However, social scientists are increasingly called 

to make social and economic assessments o f technologies prior to their 

corrunerc ial introduction. Although such assessments may require wide 

confidence intervals, they still can provide insights that are useful 

to polic ymakers, potential adopters and interested parties. A well-

developed model can examine the sensitivity of results t o various 

assumptions and can be up:lated to narrow confidence intervals as more 

information becomes available. 

Of the many biotechnology products potentially affecting 

agriculture, probably none has received greater attention than bovine 

Somatotropin (bST). Given a world awash in dairy products, bST has 

been greeted with far less e nt husiasm than some other products of 

biotechnology. Some European countries a r e considering banning bST or 

r equiring labelling of products made from bST produced milk . The 

Wisconsin l egisl ature has scheduled hearings to consider policy 

alternatives concerning bST. 
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Prospective economic assessments of t he impacts of bST can focus 

on i ndividual farms or on aggregate prices and quantities or both. 

Fann impacts include rates of adoption of new technologies, adoption 

patterns across farms diffe ring by size or productivity, and impacts on 

fann survival or exit. Aggregate i mpacts include overall c hanges in 

milk production and market prices , effects on r e lated industries and 

regional relocation of dairy production. Clearly, farm level and 

aggregate i mpacts are interrelated. Aggregate demand for bST will 

affect the pricing decision o f bST manufactur e rs . '111e market pr ices of 

milk, bST, and other inputs feed back into the farme r's decision 

whether to adopt bST. 

'111e 1987 study by the U. S . Department of Agriculture ' s Economic 

Research Service (Fallert et al. 1987) is t he most ambitious e ffort to 

model both the mic ro and macro impacts of bST. Westcott ' s simulation 

model of the dairy i ndus try was linked to fann- l evel simulation models 

o f representative dairy farms in different regions . Whi le t he results 

of t his study are o f considerable interest, they are heavily influenced 

by assumptions concerning: 1) the production response to bST; 2) the 

returns required by farmers to adopt bST; 3) t he price t hat farmers 

will have to pay for bST; 4) t he price of mi l k whe n bST is introduced; 

and 5) t he speed and extent o f adoption. 

Several othe r studies have provided prospective assessments of t he 

economic i mpact of bST (Kalter et al . 1984; Boehlje, Cole and English, 

1987 ; Magrath and Tauer, 1985; Kalter and Milligan, 1987; Yonker, 

Knutson and Richardson, 1987; Butler and Car ter, 1987; Marion, Wills 

and Butler, 1988). In each of t hese , the assumptions used concerning 
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the above five factors have a major bearing on t he conclusions r eached. 

In t he research rerx>rted here, we explore t he sensitivity o f results to 

the assumptions for these five factors using Wisconsin dairy farms as a 

case study. We conc lude t hat t he economic feasibility of b.ST is very 

sensitive to the underlying assumptions and that the overall economic 

i mpact is likely to be muc h less than most other studies have 

predicted . 

Farm Decision Model 

Most of the previous analyses of the fann level prof itability o f 

b.ST have used simulation models of "representative" dairy farms . We 

employ a similar but more transparent fann enterprise model to 

determine t he economic feasibility o f b.ST in which incremental revenues 

and incremental costs are examined. Incremental revenue and costs were 

defined as : 

Incremental Revenue from b.ST 

I nc r emental Costs Pl us 
Returns to Management 

= 

= 

% Produc tion Resrx>nse to b.ST * 
Original Production/Cow * Milk Price 

Cos t o f b.ST + Inc reased Feed Costs + 
I nc r eased Hauling Costs + Inc rease 
in Other Variable Costs + Required 
Return to Management 

Exact values are not available for t he variables affecting incremental 

revenue and costs. Indeed , in some cases, a wide range of values is 

plausible . Since t hese variables drive the rest of our analysis and 

are the major reason our results differ from previous analyses, t hey 

warrant comment. 
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Impact of bST on Production Per Cow: A critical unresolved issue is 

whether bST will provide a proportional (e .g . , 10 percent) or 

constant (e.g . , 8 lbs.) increase in milk production, or a partly 

constant and partly proportional increase . Fallert et al. assumed 

an 8.4 pound increase per cow per day regardless of production per 

cow , whereas Kalter et al . assumed a proportional response . If a 

constant increase is assumed, bST tends to either be economically 

feasible for all cows (and herds) or for none. If a proportional 

response is assumed, bST may be economically feasible on high 

producing cows but not on low producing cows . 

Research by dairy scientists presents a mixed picture. Given 

t he same level of management, most of the research points toward a 

constant response from cows of differing genetic capability. 

However , much of the difference i n production per cow of 

conunercial dairy farms is attributable to differences in 

management. And there seems to be a strong consensus that poor 

management will severely restrain the production response to bST. 

Thus, to the extent that production per cow serves as a proxy for 

the level of management, the response to bST may by greater in 

high producing herds than in low producing herds. 

The level of response under field condi tions is also 

uncertain. Although some of the early research showed daily 

responses from bST of 25 to 40 percent (Kalter et al. 1984), 

recent research suggests a more realistic figure is 20 to 25 

percent for well fed and managed cows . This translates to a 12.5 

to 15.5 percent increase in annual production. And, if the 
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response under fi eld condi tions is 25 percent less than under 

experimental conditions (the estimate by Fallert et al .) , t he 

expected response under field conditions would be 9.4 to 11.6 

percent . 

There is also some evidence that first calf hei f ers may 

respond less than older cows (c urrent research by Un iversity of 

Wisconsin dairy s c ientists) , and uncertainties exist about the 

response rate to bST i n the second , third o r later years of 

administering bST. Given t he considerable uncertainties about t he 

responses to bST , sensitivity analysis is appropriate . I n t he 

research reported here , we examine t hree levels of propor tional 

r esponses, 9, 12 and 15 percent, and a response that i s partly 

constant and partly proportional. 

Cost of bST to Fa nners: Because of the lack of infonnat ion on how bST 

will be priced, most studies have either omi tted this as part of 

fanner costs, assumed a certain price , o r detenni ned bST price as 

a residual. Lesser, Magrath and Kalter used a bST price o f 

17¢/cow/day i n the f ictional ad sent to surveyed fanne r s . Fallert 

et a l. assumed that fa nners will require a r eturn to management 

t hat is twice the cost of the drug i n order to use bST . Assum i ng 

an 8 . 4 lb . per cow per day response to bST and 1986 price levels , 

t hey found that representative dairy fanners in t he U.S. could pay 

24¢/ cow/day and still achieve t he required 2 for 1 return . An 

underlying assumption of several studies is t hat bST will be 

s ufficiently profitable that t he price of bST will not be a 
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constraint to its adoption. This may stem, in pa.rt, from 

estimates that the cost of producing b.5T will be 8.5 t o 18. 6 cents 

per daily dose (Kalter et al. 1984) and assumptions that b.5T will 

be priced near its cost of produc tion. However, t he compan ies 

developing b.5T have substantial R&D costs on whic h they hope to 

r ealize a return. And the structure of the b.5T manufac turing 

industry wi ll be suffic i ent ly concentrated that oligopol isti c 

coordination and/or price leadership is likely to allow b.5T to be 

priced substantially above produc tion costs. 

In our analysis, we estimate the potential for b.5T unde r 

different assumptions and calculate the price a t whic h 

manufacturers will jointly maximize profits. Based upon t h is 

analysis, we believe b.5T will be priced at 30 t o 35 cents per 

daily dose. In our sensitivity analysis, we allow b.5T prices to 

range from 25 to 40 cents per dose. 

Returns t o Management Required by Fanners t o Adopt b.5T: Most studies 

have made no explicit assumption about this variable . An 

exception is Fallert e t al., who accepted pharmaceutica l company 

estimates that " fanners will no t like ly adopt b.5T unless they can 

obtain a $2 net return fo r each $ l in b.51' purc hase cost" ( p. 8) . 

Using this premise, if b.5T cos t s 25 cen t s per dai l y dose , an 

inc rease in net profit of 50 cents/cow/day would be required; i f 

b.5T costs 40 cents, net pro fit would have t o i nc rease by 80 cents. 

We have reservations about the logic of this premise . Si nce b.ST 

will be a variable cost of production, not a capital inves t ment, 
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we see no reason why fanne r s ' expected r eturns from adopting bST 

s hould vary with t he price of bST. 

A survey i n mi d-1 987 of Wisconsin dairy fanners asked , "How 

much additional net profit on a per cow basis would you require 

before you would use BGH?" Onl y 96 of t he 270 respondents 

answered t he question . Of t hose r esponding, 36% said they would 

require 50 cen ts or less profit/cow/day of bST use, 35% would need 

$. 51 to $1.00/cow/day of b.ST use , and 29% would require over 

$1 . 00/cow/day of bST use. Given the level of information on b.ST 

available to fa nner s at t he time of t h is survey , t his is at best a 

very rough estimate of t he r eturns r equired for adoption. 

To place r eturns per cow per day in perspective, it is useful 

to translate t hese i n to annual dol lar returns for a 50 cow herd. 

I f bST is administer ed for 215 days , a return of 50 cen ts per day 

would mean a return/cow/year of $107.50. In a 50 cow herd, annual 

returns to management woul d be $5375.00 . Annual returns 

corresponding to 20 , 30 , 40 and 50 cents per cow per day o f b.ST 

a r e : 

Return/Cow/Day of b.ST 

$.20 
. 30 
. 40 
. 50 

Annual Return 
in 50 Cow Herd 

$2150 . 00 
3225 . 00 
4300 . 00 
5375 . 00 

If administering b.ST is relativel y easy, as appears likely, 

and if the management requirements are not too difficult -- a 

point on which we have little knowledge -- an additional two to 

four t housand dollars strikes us as a plausible i ncentive t o adopt 
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bST given the pressure on profitability many dairy fanners are 

likely to be under by 1990 to i mprove profitability. In our 

analysis, we allow fann r eturns to range from 20 to 40 

cents/cow/day. 

The f ollowing section demonstrates that bST manufacture r s 

will have strong incentives to make bST as easy to use and manage 

as possible. Since at least some o f the management changes needed 

to e ffectivel y use bST will i nvolve front- e nd "investments '' i n 

human capital or management systems , operators o f smal l herds may 

require a higher return/cow/day t o adopt bST than operato rs of 

large herds. 

Milk Prices : Many of the previous studies have examined the 

profitability of bST using the milk and feed prices and produc tion 

per cow that existed at the time of the r esearch. Fallert et al. 

developed their profitability estimates using 1986 milk prices and 

output per cow. Kalte r et al. used 1980 milk and feed pr i ces for 

r epresentat i ve farms in New York State in arriving at Lhe 

conc lusion that bST will be prof itable fo r most farms . 

Milk prices have dropped substantially in recen t years and 

may drop even further by t he time bST is in troduced in 1990. 

Whereas Kalter et al. used an a ll-milk price o f $12.96/cwt . and 

Fallert et al. used a price of $12.52 in estimating bST 

profitability , Wisconsin' s all milk price i n 1988 will be 

approximately $11 . 25. By 1990, Wisconsin dairy economists expect 

the Wisconsin all-milk price will be $10 . 25 to $10 . 75 per c wt. 
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In our analysis, we use projected milk prices for 1990. For 

most o f our analysis, we use a milk price of $10 .75 or allow 

prices to range from $10.25 to $11.25 per c wt . While the 1988 

drought may confound our projections , we believe it makes more 

sense to estimate the economic conditions at the time bST will be 

introduced rather than use past prices and output per cow. 

Increase i n Feed Costs: The inc rease in milk production from bST 

requires additional feed. Indeed, cows that are on inadequate 

rations may show relative l y s mall r esponses to bST. 

Wisconsin Farm Ente rprise Budgets (Luening et al . 1987) 

estimate t hat for cows producing between 12, 000 and 20,000 lbs. 

per year, every 10% increase in production i s associated with an 

inc r ease i n feed costs o f 6.2 to 7.2 percent . The increase in 

feed costs associated with a 10% i ncrease i n milk produc t ion from 

bST appears to be in t he s ame range . Fallert et al . inc r eased 

feed costs about 6.7% for each 10 percent inc rease in produc tion 

from bST for their U.S. calculations and about 7 .1% for 

r epr esentative farms in t he Lake States . 1n our analys i s , we 

assume a 6 percent i nc r ease in feed costs for every 10 percen t 
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increase i n production due to bST.1 If t his estimate is low , our 

r esul ts will tend to overstate t he feasibility o f adopting bST . 

Incr ease i n Hauling and Other Variable Costs: Increased milk 

production from bST will likely i ncrease the var iable costs of 

milk hauling, farm labor , power, breeding and veterinary services. 

The marginal costs o f hauling in Wisconsin i s currently about 20 

cen ts/cwt . Absent any research on additional labor, veter inar y , 

breeding and power expenses associated with bST, data from 

Wisconsin Farm Enterprise Budgets are used (Lue ning et al . 1987) . 

These indicate that as production per cow i ncreases, t hese 

expenses inc rease 67 cen ts/cwt. Thus, hauling and other variable 

costs are assumed to i nc rease by 87 cents/cwt. for milk increases 

resulting from bST. 

To illustrate t he fann decision model , assume the following values 

for t he key cost and r eturn var iables : 

1 Since t he increase i n feed costs a r e cal culated as a percen tage 
of feed costs without bST, t he latter mus t a l so be estimated. Based 
upon Lueni ng et al . 1987, t he annual feed cos ts per cow assumed without 
bST are: 

Production Per Cow/Year 
12 ,000 lbs . 
14,000 
16,000 
18,000 
20 ,000 

Annual Feed Cost 
$548.30 
605 .05 
664 . 30 
723 .55 
778 .10 

Feed costs for othe r production levels are obtained by linear 
i n terpolation or extrapolation. These estimates a r e sensitive to feed 
prices (Kalter et al. 1984). I n t h is analysis , we make no attempt to 
var y f eed prices . 
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Incremental Revenue 
Milk Price in $/cwt. 
Annual Producti on Per Cow Without bST 
% Annual Response to bST 

$10.75 
15,780 lbs. 

12% 

Thus: 157.8 cwt . * . 12 = 18.936 cwt. Incr emental Milk Production 
18. 936 cwt . * $10 . 75 = $203.56 Inc r emental Revenue 

Incremental Costs 
bST Price/Cow/Day 
Increased Returns to Fann Mgt./Cow/Day 
Milk Hauling Costs/Cwt. 
Labor, Power, Breeding & Vet. Costs/Cwt . 
Feed Cost Inc rease per 10% Response from bST 

Thus: 
bST Price: $. 35 * 215 days use/cow 
Returns to Mgt.: $.30 * 215 days 
Milk Hauling: $.20 * 18 . 936 cwt . 
Othe r Variable Costs: $. 67 * 18.936 cwt . 
Inc r eased Feed Costs : .072 * $657.78 

Total Inc r emental Costs 

. 35 

. 30 

. 20 

. 67 
6% 

75 . 25 
64.50 

3.79 
12. 69 
47.36 

$203 . 59 

Thus , given these assumed values , inc r emental r evenues just equal 

incremental costs plus t he return to management. bST would be 

economically feasible on cows producing 15,780 pounds of milk per year 

or more . The "breakeven" produc tion per cow c hanges significantly for 

different r esponses to bST, different milk prices and different bST 

prices plus fann return (Table 1). The economic feas ibil ity o f lAST is 

highly sensitive to the value of these key variabl es . 

Distribution of Wisconsin Herds by Average Production Per Co~ 

If t he response to bST i s at l east partially propor tional to t he 

production per cow , t hen the distribution of cows by l evel of output 

becomes important i n estimating the potential use of bST. Data on the 

distribution of Wisconsin herds by level of producti on are from a 
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Table 1. Production Per Cow At Which bST Use is Feasible 
Under Different Economic Conditions 

A. 15% Respanse to bST 
Milk PriceLcwt .: 

$ 9.75 
10 . 25 
10 . 75 
11 . 25 

B. 12% Response to bST 
Milk PriceLcwt.: 

$ 9.75 
10.25 
10.75 
11.25 

c. 9% Response to 
Milk PriceLcwt .: 

$ 9.75 
10.25 
10 . 75 
11.25 

bST 

D. 900# + 6% Response 
Milk PriceLcwt.: 

$ 9 . 75 
10 . 25 
10 . 75 
11.25 

.55 

12,723 
11,891 
11,161 
10,516 

15,481 
14,469 
13,581 
12,795 

20 ,078 
18,765 
17, 613 
16,595 

to bST 

15,870 
14,045 
12,463 
11,084 

bST Price 
. 60 

13 '726 
12,828 
12,041 
11,345 

16,735 
15,641 
14,680 
13,831 

21 , 750 
20,327 
19,080 
17,976 

18, 175 
16' 167 
14,421 
12,892 

12 

Plus Fann Return 
. 65 

14,729 
13 ,766 
12,921 
12 , 174 

17,989 
16,812 
15,780 
14,868 

23 , 421 
21, 890 
20,546 
19,358 

20,522 
18,337 
16,431 
14,758 

.75 

16,735 
15,641 
14,680 
13,831 

20,496 
19,156 
17,980 
16,940 

26,764 
25,014 
23,479 
22' 121 

25 , 303 
22,772 
20,558 
18 ,609 



survey of 1078 herds (54,620 cows) conducted by the Wisconsin 

Agricultural Statisti cs Service (WASS) in January 1987 . 

These data for the mont h o f January are projected f or the year 

1987 and f or all dairy herds in Wisconsin in Table 2. 2 WASS collected 

data on the total milk produced by herd and t he m.nnber of cows in each 

herd. We use t hese dat a to cal culate a verage production per cow for 

each herd. Thus, t he f igures i n Table 2 give all cows i n a herd the 

same production leve l . 

While t he distribution of cows by level of production in 1987 is 

of interest, we a re more interested in the d istribution of cows i n 1990 

when bST will be introduced . The 1990 distribut i on was estimated by 

i nc r easing t he produc tion of each herd in t he WASS sample by 7.7 

percent - - a compounded annual increase in production per cow of 2.5%. 

The resulting distribution of cows in 1990 as well as the estimated 

percent of state milk by cows with various l evel s of annual pr oduction 

are shown in Table 2. We use the est i mated distribution fo r 1990 in 

the f ollowing secti ons to cal culate t he number of cows on whic h bST 

will be economical ly feasible unde r various conditions, and t he 

increase i n state milk production t hat may occur as a result of bST . 

Potential Demand for bST 

The i mpact of bST on state and nat ional milk production depends 

upon the extent t o which it is adopted and how fas t , and the producti on 

2 Armual sample 1987 mi l k produc tion was calculated by dividing 
January 1987 values by .0813, t he average propor tion of annual milk 
production accounted for by Januar y milk production for 1977- 86. The 
percentages in each sample size category were applied to the total 
January 1987 Wisconsin diary cow inventory to derive state values. 
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Ta bll! 2 . Di s tr j bution o f Wiscons in Cows by Le ve l o f Prod 11c' ti on 
Per Co\,.· Pe r Year 

Es timates f or 1990 

F.s l . Milk Cwnu l aU ve Pe t·cen La gl' 
1987 Produc ed % nf % % of 

l.bs . Mi] 11: ;; o f % o f # o f % o f ( mi ll i Cln S l at e o f Milk 
P .-r Yea r Crn-:s lOh'S rows r ows l bs . Produc lion Crn..is P r od11c Li on 

1000 - 1999 3 ,85 -1 0 . 21 2, 520 .14 3 . 78 . 01 . 14 .01 
2000 - 2999 -1, 22 1 0 . 23 4 ,670 . 25 11 . 67 . 0-l . 39 . 05 
3000 - 3999 8 , 992 0 . 19 5 , 577 . 30 19. 52 . 07 . 69 . 12 
4000 - 1999 7 I 157 0 . 39 8 , -l GG . -1 6 38 . 09 . 1 I 1. 15 . 26 
5000 - 5999 22,204 I. 21 18 , 612 1. 01 102 . 36 . :1 7 2 . 16 . 63 
6000 - 6999 20 , 735 I. 13 11 , 92G . 65 77.52 . 28 2 . 81 . 9 ] 
7000 - 7999 25,690 1.-1 0 2-1, 189 1. 32 181 . . 10 . 6 :i 4 . 13 1. 56 
8000 - 8999 G!'l , 180 3 . 71 :n I) 10 1. 70 2G I. 42 . 9 1 5 . 83 2 . 50 
9000 - !1999 90 ,833 -1. 9:1 80 , 529 4 . 39 76·1. 99 2 . 73 10. 22 :i . 23 ~ 

10000 - 10!l99 10·1,0-15 5 .G7 91 , 918 5 . 01 96:1 . 09 3 . 45 15.23 8 . 68 
1 I 000 - 11 99!) 1·18,-152 8 . O~l 9!l , 1 10 5 . 18 1093 . 7 1 3 . !10 20 .41 12 . 58 
12000 - 12999 1;)3,223 8 . 35 136 I 166 7 , c)..J 170:i . 76 6.09 27 . 8:1 18 . 67 
1 :woo - 13999 20!1,:l37 1 1 . 19 1-1 7 , 653 8 . 05 1993 . 25 7. 12 3:1 . 90 2:=> . 79 
1·1000 - 11999 177 , 0iH 9 . G:i 188 , 003 10 . 25 2725 . 93 '.I . 73 16 . 1 :i 35 . 52 
15000 - 1:1999 210 ,812 11 . 19 179 I 90,) 9 . 80 2788 . I I 9 . % 55 . 95 .J !) . 4 8 
lfi OOO - I 69~Hl I :>G I I;)!) P. 5 I lRG , 288 10 . 15 :1073 . 67 10 . 97 6(). 10 5G . 45 
1 7 ()()() - 1 799~} 1 10 I 0 11 I . 6 '.l J.18 , 79G 8 . ] 1 2G03 . 85 9 . 30 74 . 21 65 . 75 
18000 - 18999 IOG, 98 1 :; . 8'.l 1 29 , ;:i I :i 7.06 239G . 52 8 . :i() 81 . 27 7 1. 31 
19000 - 19999 7:> , 9!1~l l. 1 1 131 , 527 I . JI 2:>6 1 . 7~ 9 . 1 G 88 . 1-1 83 . -17 
20000 - 20~Hl!l 5 1 I :i80 ~ . 80 81I 70;) 1. I :i 1 G7 ..J . !Jl :i . 98 92 . 89 89 .-1 5 
2 1000 - 21 ~)99 2£? ' 12 1 1. 11 5:> , 399 :~ . 02 119 1 . OG -1. 25 95 . 91 93 . 70 
22000 - 2299~l 9 I '.Li9 0. :i I 36 , 0 18 l. 96 811 . 07 2 . 90 97 .87 96 . GO 
23000 - 23999 9 , 3ii9 0 . 51 18 , 3 13 1 . 00 131 . OG I. 51 ~)8 . 87 !18 . J .J 
2 1000 - ~ ·1 99~} G, 23 1 o. :i 1 7 , o2G 1" 18C . 8-l . G7 99 . 29 ~J8 . 81 . ~ 

' 2fl00() 1I10 I 0 . ()( j 1:1 , 069 . 71 3 10 . -1 7 1. 22 100 . 00 100 . 03 

To t al 1,835 , 000 100 1 I 835 ' 000 100 28 , 0 10 . 10 100 



response to bST . Several other studies have concluded that bST will be 

widely and quickly adopted at l east in pa.rt because they have also assumed 

it will be profitable on most cows and f or most farmers . Lesser, Magrath 

and Kalter (1986) surveyed 173 New York farmers in 1984 using a fictional 

advertisement for bST. Based upon the results, they estima ted that 63 to 

85 percent o f New York f a rmers would adopt bST within three year s of 

commercialization . Nowak and Barnes (1986) surveyed 270 Wisconsin dai ry 

farmers i n April 1987. The r esponses i ndicated 13 percent were likely to 

be early adopters of bST, 31 percent were unlikely to adopt , and t he 

remaining 56 percent would fall in-between. 

A major limitation o f these surveys is that farmers are being 

asked to r espond t o a hypothetical set o f facts -- which may or may not 

hold when bST is introduced. Those conducting t he surveys often fai l 

to r ecognize the "what if" t h in ice on which t heir r esults are resting, 

even whe n t heir survey results provide a warning . For example , Lesser, 

Magrath and Kalter report: " ... when asked if an i ncrease in the price 

o f bGH (from $0 . 17 s hown in the fictional advertisement) to $0 . 25 per 

dose would affect their adoption decision, 47 percent responded that 

t hey would be less likely to try t he product . .. . Conside ring t he 

profitabi lity of compound use , t his price sens itivity is quite 

surprising" (p . 166). In spite of t his , t he a ut hors draw their 

conclusions based upon the r esponse to the 17 cent advertiseme nt . And, 

their conc lusion t hat bST will be widely and quickly adopted has been 

"adopted" by othe r researc he r s . 

In our analysis , we first examine t he extent to which bST is 

economically feasible for Wisconsin cows us ing various assumptions . 
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Using the incremental revenue- cost model and the distribution of 

Wisconsin herds by production level, we estimated the potential demand 

for bST. Table 3 presents two representative bST responses: (1 ) a 12% 

proportional response and (2) a partly fixed (900 lbs . /year) and partly 

proportional (6%) response. Milk prices a r e assumed to be $10.75 at 

the time bST is introduced. Three different returns to management are 

considered , 20, 30 and 40 cents per cow per day . The price o f bST is 

var ied from 15 to 50 cents per daily dose. 

In order to estimate "contribution to manufacture r deve l opnent 

costs and profits," we assume t hat the cost of producing bST will be 10 

cents per daily dose . This is at the lower end of the range 8.~ t o 

18.6 cents estimated by Kalter et al. ( 1984), which depended on plant 

size. Increasing the cost of producing bST does not alter the profi t 

maximizing price for bST shown in Table 3. 

The profit maximizing pr i ce for manufactur ers ranges from 40 cen t s 

per daily dose if farm returns are 20 c ents/cow/day and bST inc r eases 

annual production 12 percen t , to 20 or 25 cents per daily dos e if 

farmers require a 40 cent return and t he response to bST is partly 

fixed and partly proportional. 

If manufacturers are s uccessful in ma.king it so easy to adop t bST 

that farmers will do so for 20 cents/cow/day, the n manufacture rs wi l l 

be able to charge a higher price for bST and ac hieve a greater 

cont ribution to developnent costs and profits. The profi t incentive 

for manufacturers is substantial (compare A, B and C sections in Table 

3) . 
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Table 3 . Potential Demand for bST i n 1990 and vtanufacturer Contribut ions 
to Profits with Dj fferen t bST Prices and Returns to Fanners 

Pole11 tial 
ConLributions to 

Number ~lanufric turer Development 
Returns to of Cows Costs and Profi ts 
Management On Wh i ch Per Day if 

bST Price/ for Using bST is Cost to Produce 
CowLDay bST Feasible bST = S. 10 

12% 900= + 6% 12% nOO= + 6% 

A. . 50 .20 644 , 4 ll 410,997 257,764 164 , 391 
.40 .20 1, 048,321 1 , 097,186 314 , 496 329 , 156 
. 35 .20 1,238, 161 1,397,1-\2 309 ' 5 io 349,286 
. 30 .20 1,194 ,738 1,593 , 965 278 , 9 18 318 ,793 
.25 .20 1 , 519 ,227 1,733 ,972 227 , 88 ~ 260,096 
.20 . 20 1,621 , 531 1 ,778 , 902 162 ' 153 177, 890 

B. .50 . 30 333 , 256 51 ,376 133,302 20,550 
.40 .30 644,411 410,997 193,323 123 ,299 
. 35 . 30 847 , 881 728,004 211 '970 182,001 
.30 . 30 1,048 , 321 1 , 097 , 186 209 '66·1 219 ,4 37 
.25 . 30 1,238 ,1 61 1,397 ,142 185' 724 209 , 571 
.20 . 30 1, 394 ,738 1, 593 , 965 139, ·17 1 159,397 

c. . 50 . 40 11 5 ,025 46 , 010 
.40 . 40 313 , 256 51 , 376 99 ,917 15 ,41 3 
. 35 . 40 ·176 , 272 166,559 119,068 41 I640 
.30 . 40 644 , 411 -110,997 128,882 82 , 199 
.25 .40 847 ,881 728,004 127 ,1 82 109 , 200 
.20 . 40 l , 048 , 321 1 , 097 I 186 104 , 832 109,719 
.1 5 . 40 1,238, 161 1 I 397 I 142 6 1 , 908 69,857 

. .\ssumpt ions: :"'I i lk price = 10.75 
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When bST price and farm r e turns are combined, manufac t ure r profits 

are maximized (or nearly maximized) in the range 55 to 70 cents . 

Relatively small c hanges in eithe r bST price or farm r eturns 

substantially change the number of cows on whic h bST is f easible and 

the contribution to manufacturer profits. In much of t he analysis that 

follows , we combine bST price and farm r eturns to re flect t he trade-off 

s hown in Table 3. Based upon t he above analysis, we believe bST 

manufac t ure rs will price bST at 30 to 35 cents per daily dose . In 

making this judgement, we assume that the structure of potential demand 

nationally is similar to t hat for Wiscons i n. Manufacturers will want 

to price bST so as to maximize profits nationally, not just in 

Wiscons i n. We a lso assume there is suffic ient interdependence and 

"discipline" among bST manufacture r s that they will be able t o pri ce at 

a joint prof it maximizing pric e. Should one or mor e company c hoose a 

low price str ategy in hopes o f deve l oping a dominant market s hare, bST 

could be priced muc h c l oser to production costs , at least for a while . 

Sensitivi ty of Results 

The previous secti ons have provided some indication o f ef fects o f 

varying the assumed values of the four key variables: produc tion 

response to bST , milk price, bST price and the return required by 

farmers to adopt bST . Figures 1 and 2 are analogous to "potential" 

demand curves f or b.5T unde r different economi c conditions. Figure l 

holds milk p r ice at $10.75/cwt. and exami nes the effects of four bST 

response rates on the number of Wisconsin cows on whic h bST is likely 
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FIGURE 1: ESTIMATED NUMBER OF .WISCONSIN COWS IN 1990 

ON WHICH bST WILL BE ECONOMICALLY FEASIBLE 
WITH DIFFERENT RESPONSES TO bST. 
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FIGURE 2. ESTIMATED NUMBER OF WISCONSIN COWS IN 1990 
ON WHICH bST WILL BE ECONOMICALLY FEASIBLE 
WITH DIFFERENT ALL-MILK PRICES. 
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to be economically f easi ble i n 1990 . Fi gure 2 assumes a 12 percent 

annual r esponse to bST and examines t he e f f ects o f t hree milk pr ices . 

In both f igur es , bST pr i ce plus fa nn return is a llowed to vary on 

t he horizontal axis . We a r e part i cula rly inter ested i n t he nature o f 

t he curves f or bST price plus fa nn r e turns of 50 to 75 cents/cow/day . 

The l esson i s c l ear . The economic feas i b i li ty of bST wi ll be ve ry 

sensitive to t he va lues o f key var iables . For exampl e , if t he inc rease 

i n production from bST unde r f i e ld conditions is only 9 percent , a t 65 

cent s /cow/day for bST price plus fa rm return, bST would be economi cally 

feasible on 155,000 Wiscons i n cows . However, if bST inc reases 

pr oduction by 12 percent , all e l se t he s ame , bST woul d be feasib l e on 

850,000 cows. Since the t hree milk prices exami ned i nvol ve muc h 

smalle r r e l a t i ve variat i ons than is t rue for t he bST r es pons e rate , t he 

i mpacts are a l s o l ess dramatic . Howeve r , they a r e muc h l a rger i mpacts 

t han t hose s uggested by t he r epresen tative fanns exami ned by Kalte r e t 

al . ( 1984) . 

Impact of bST on State Milk Production 

Figure 3 indicates t he percentage inc rease in state mi l k 

pr oduction i n 1990 with d iffe r e nt bST r esponse rates if bST i s given to 

all cows on whi ch it is economi cally feasible . An all-milk prire o f 

$10 . 75 is assumed . For bST pri ce plus f a rm return of 50 t o 75 cent s 

per cow per day , the potential i nc r ease i n state produc tion ranges from 

1 t o 14 percent , depending on t he pr oduction response t o bST . 

Given t he unce rtainties about t he r esponse to bST , t he price o f 

milk i n 1990 and other f actor s , we have developed lower and upper 
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FIGURE 3 PERCENT INCREASE IN WISCONSIN MILK 
PRODUCTION WITH THREE DIFFERENT 
bST RESPONSE RATES, CIRCA 1990. 
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estimates of t he percent of cows on which bST will be economi cal l y 

feasible, and the increase in state production t hat would occur i f bST 

were given to all cows on which it is economically feasible . Our 

estimates are s hown in Table 4. The lower estimates assume a Wisconsin 

all-milk price of $10 . 25 whe n bST is introduced and a production 

r esponse to bST of 9 percent . Unde r these condi tions , we allow bST 

price plus farm return to drop to 45 cents/cow/day . If fanne rs "·er e 

willing to adopt bST for 20 cents/day/cow, the profit maximizing bST 

price for manufacturers would be 25 cents/cow/day under the condjtions 

assumed for the lower estimate. The upper estimate assumes an all-milk 

price of $10.75 and a bST r esponse of 12 percent . Table 3 indicates 

that manufacturer profi ts will be maximized unde r t hese conditions when 

bST price plus fann return is between 60 and 70 cents per cow per day . 

Table 4 provides upper and lower estimates if bST were given to 

all cows on whic h it is economically feasible . However, un iversal 

adoption by all fanners with feasible oppor t uni t i es is unlikely. Only 

44 percent o f the state's cows are currently enrolled i n DHI , a program 

with proven benefits that may be somewhat simila r to bST in t he 

manageme nt c hanges required . This s uggests t hat bST might noL be used 

on more t han 45 percent o f t he s tate's cows, at l eas t during t he first 

f ew years o f commercial use . Tf t his is t he maximum percent of t he 

state ' s herd that can r ealisticall y be expected to use bST , Table 4 

indicates that state milk production will inc rease 5 . 0 to 6 . 5 percen t , 

at most, due to bST. We believe this is the likely upper range of bST 

effects on state production during t he f irst f ive years of 

introduction. 

23 



N 
+:-

Table 4. Upper and Lower Estimates of Percent of Wisconsin 
Cows on Which bST Will be Economically Feasible in 1990 . 

Lower Estimatea Upper Es t imateb 

bST Price % of % Inc r ease % of % I ncrease 
Plus Fann Return Cows on Which in State Milk Cows on \vbich in State Milk 
Per Cow Per Da:r bST is Feasible Production bST is Feasible Production 

.45 48% 5.2% 83% 10.8% 

.50 32 3 . 8 76 10.1 

. 55 20 2.5 67 9.3 

.60 10 1. 3 57 8.1 

.65 -t 0.6 46 6.8 

.70 2 0 . 2 35 5.4 

.75 26 4 . 1 

a bST r esponse rate of 9% and all-milk price of SlO. 25/ct.Jt. 

bbST r esponse rate of 12% and all- milk price of Sl0.75/cwt . 



The number of fanners adopting bST will inc rease gradually. t"la.ny 

will wait to observe the experiences of early adopters of bST. In the 

first year o f introduction , we expect bST t o be used on only 5 to 10 

percent of the state 's cows . If all goes well in the early trials, 

adoption will increase in years 2, 3 and 4. An adoption rate that we 

consider optimistic is shown below. It suggests how muc h mi lk 

production in the state i s likely to be affected over the first four 

years that bST is available . 

Average % 
% of Cows o f Wisconsin Approximate 
on Whic h Cows Using % Inc rease 

bST is Used bST During in State 
By End of Year Year Milk Production 

First Year 7% 3 . 5% 0.4 to 0.5 
Second Year 20 13.5 1.6 to 2.1 
Third Year 33 26.5 3.1 t o 4. 1 
Fourth Year 40 36.5 4.3 t o 5.6 

This rate of adoption is a rough estimate. If p r oblems eme rge ln 

t he use of bST, the rate of adoption will like l y be slower than t he 

above figures. 

Impact o f bST on Milk Prices 

Increased milk s upply due to bST is one of many factor s that will 

influence future milk prices . In this section, we attempt to assess 

the incrern~ntal impac t of bST on milk prices. 

We assume here that adoption rates of bST nationally are similar 

to Wiscons i n. Although t his may not be true, average production per 

cow in Wisconsin i s about t he same as the national average. There is 
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no compelling logic for expecting Wisconsin farmers to be either slower 

or faster than farmers in the remaining 49 states in adopting bST. 

Tile estimated impact of bST on milk prices depends upon the 

federal dairy program i n pl ace during 1990-95. If the current program 

is continued in t he ne xt fa rm bill , federal support prices for 

manufactured grade milk will drop 50 cents/cwt. i n any year in which 

government purchases of dairy products are expected t o exceed 5 billion 

pounds. Under this scenario, it seems r easonable to project a 50 

cent/cwt. decline i n milk prices for every 5 billion lb. inc rease in 

U.S. milk production attributable to bST. If U.S. milk production i n 

1990 without bST were about 155 billion pounds annually , a 3.3 percent 

inc rease due t o bST would lead to a 5 billion pound expansion in 

supply. 'nle schedule of adoption rates, above , indica tes it will 

probably take at least t hree years befor e bST expands Wisconsin s upply 

by 3.3 percent . Assuming the same increase takes place nationally , 

milk prices would drop 50 cents/cwt. at that point. An addiLional 50 

cent decline could eventually be triggered if , in time, b.ST we r e used 

on 45 percent or more of t he nation' s cows (assuming the same 

distribution as Wisconsin) or if it provided mor e than a 12 percent 

boost to production per cow . 

'nle above analysis assumes that the present dai r y pr ogram 

continues. An alternative dairy policy could a llow prices to respond 

fully to market f orces. With farm level price e lasticity of demand for 

mi lk of roughly -0 . 3, a 3 percent expansion in supply would lead to a 

10 percent decl ine in milk prices, or r oughly $1 . 00 per cwt. A 4 . 5 

per cent inc r ease in supply would cause farm prices to drop 15 percent , 
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or r oughly $1. 50 per cwt. Thus, a free market for milk would r esul t i n 

bST having about double the price depressing effec ts as the current 

dairy program . These estimates do not necessaril y indicate t hat 

equilibri um prices wi l l be $.50 to $1.50 below current prices since 

they ignore the supply reduc tions that would occur as prices fal l and 

milk production increases from othe r sources. 

Our e s timates can be compared to those of t he USDA r eport on bST 

(Fallert et al . 1987) t hat used simulation models t o estimate t he 

impact of bST over a seven year period, 1990-1996 . If the current 

dairy program were continued, Fallert et al . es timated a support price 

of $9.60/cwt. in 1990 before bST i s introduced (equivalent to Wisconsin 

all-milk price o f $10.25). Without bST, no furt he r reductions in price 

supports would be required according to USDA s imulation models. With 

bST, the USDA results indicated price supports would drop to $9.10/cwt . 

in 1991 and to $8.60/cwt . in 1992. This i s a muc h sharper r educ tion i n 

milk prices t han we project, in pa.rt because Fallert et al . assumed a 

very rapid rate of adoption and also because t hey assumed bST will be 

economically feasible for most dairy herds. Whe reas the USDA 

projecti on would call for a Wj s consin a ll-milk pr i c e o f $9. 25/cwt . by 

1992, we project a price of $9.75 to $10.25 in January 1993 afte r t he 

f irst bST related price drop occurs. 

Effect of bST on the Struc ture of Wisconsin Dairy Fanns 

One of the issues surrounding bST is the eff ect of i ts adoption on 

t he economic viability of different size fanns . Will bST accelerate 

the long-run t r end toward larger dairy farms? 
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The research results to date on bST indicate that adopting bST 

will not require large herds. That is, unlike the self-propelled 

combine and tomato harvester that are technologies with a c lear large 

scale bias, bST - - in and of itself -- will not be strongly biased 

toward large scale operations. 

Effective use of bST will require careful management and will 

likely be more economically feasible on herds with high-produc jng cows. 

Data on production per cow in Wisconsin indicates that small herds with 

30 or fewer cows on average have significantly lower production per cow 

than larger herds . However, the positive relationship between herd 

size and production per cow occurs only up to herds with 40 to 45 cows 

(Figure 4 and Table 5). Beyond that, herd average production per cow 

levels off. 

For all herd sizes, substantial variation exists in the average 

production per cow. Figure 4 plots the production per cow by herd size 

for the 1078 herds sampled in January 1987 by Wisconsin Agricultural 

Statistics Service. A horizontal line is drawn through the plots at 

15,000 pounds annual production per cow as an illustrative level at 

which bST is economically feasible . In 1987, 43 percent of the cows 

were in the 37 percent of herds above this level of production. 

Although this figure indicates that a smaller proportion of the herds 

with fewer than 40 cows would find bST feasible, the pattern disappears 

at larger herd sizes. Indeed, the highest producing herds had 30 to 60 

cows. The average production in smaller herds is pulled down by some 

very low producing herds -- producing less than 7000 pounds/cow/year . 
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Figure 4. Average Production Per Cow by Herd Size, 1078 Wisconsin Herds, 1987. 
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The proportion of Wisconsin herds in each size class in 1990 that 

are projected to have average herd production greater than several 

production levels are shown in columns 4-8 of Table 5. These figures 

confirm the observation that fewer of the very small dairy farms (fewer 

than 30 cows) will benefit from bST because a smaller proportion have 

average production above the levels that are likely to be economically 

feasible. The introduction of bST will place added financia l pressure 

on farms with low producing herds for two reasons: First, operators 

will not generally find bST use profitable . 3 Second, adoption o f bST 

by fanners with high p r oducing herds is likely to lead to lower milk 

prices. On average, he r ds with 40 or more cows do not appear to be at 

a disadvantage relative to larger herds. bST will provide an added 

i ncentive for farmers to increase the productivity of their cows and 

i mprove their management practices in order to take advantage o f the 

new technology. 

Conclusions 

Most of the previous ex ante assessments of bST have concluded 

that bST will be profitable for most U.S. dairy fanners . However, 

these studies have assumed values for several key variables that may be 

unrealistic fo r 1990 when bST is expected to be introduced. Our 

analysis indicates that the economic feasibility and likely adoption of 

J Of course, the financial pressures are a matter of degree . 
Farms that are far below the breakeven production level will be at a 
greater disadvantage than those close to the breakeven level . At the 
breakeven level, farmers are indifferent between the returns they 
receive without bST and the returns, including compensation for 
administering bST , that they receive if they use it. 
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Table 5. Percent of Herds with Average Prcxiuction Exceeding Various 
Prcxiuction Levels by Herd Size, 1990 Projections 

Nr. Mean 
Herd Size of Prcxiuction Percent Exceeding Various Prcxiuction Levels 

(No . of Cows) Herds Per Cow(Year 12,000 15,780 18,765 22,000 

1-10 23 9, 187 26 . 1 8.6 4.3 4.3 
11-20 82 9,528 29.3 12.2 4.9 1.2 
21-30 159 11 , 863 54 . 7 24.5 13.2 0.6 
31-40 224 13 , 215 68.3 35.7 14.7 5.8 
41-50 206 14,632 82 . 5 50.5 23 . 3 5.8 
51-60 125 14,571 88.0 44.8 23 . 2 4.0 

w 61-70 78 13,968 79.5 50.0 16 . 7 3 .8 
71-80 61 15,745 95.1 60.7 34.4 1.6 
81-90 30 14,567 83.3 43 . 3 13.3 o.o 
91-100 25 16,010 92.0 72.0 20.0 8.0 

101-150 45 14, 973 88.9 57.8 24.4 4.4 
>150 _1Q 14,733 85.0 55.0 20.0 5.0 

Total 1078 



bST will be very sensitive to: 1) the production response to bST; 2) 

mi lk prices; 3) the price that fanners will have to pay for bST; and 4) 

t he returns required by farmers to adopt bST. Although our analysis 

did not examine t he effects o f inc reasing feed costs on the economic 

f easibility of bST, the drought o f 1988 suggests this also warrants 

consideration . 

We project a more gradual and less extensive adoption of bST and a 

more modest impact on milk production and milk prices t han most earlier 

studies. The economic impact of bST will still be significant under 

our calculations, however . Our estimates i ndicate that if bST is used 

by one-fourt h of U.S. cows (assuming a similar distribution o f 

production/cow as in Wisconsin), milk supplies will increase e nough to 

t rigger a milk price decline o f 50 cents per cwt. (assuming 

continuation of t he current dairy program). The t hree-fourths o f 

Wisconsin herds that have not yet adopted bST will suffer a decline in 

net income of roughly $100 million per year. The one - fourth o f the 

state's herds that are early adopters of bST will increase their net 

incomes during the first three or four years before milk prices 

decline. After the price drop, these fanners will find their net 

incomes are about the same as before bST was introduced (see Marion , 

Wills and Butler for a fuller discussion). Our projected effects are 

very similar to Cochrane's comment that "technological advance puts 

fanns on a treadmill '' (Cochrane 1965, p. 66) . 

Although we believe our analysis employs more realistic 

assumptions than most previous studies of bST, the more important point 

may be that the r esults of such studies are very sensi tive to the 
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underlying assumptions. Too little attention has been paid to t his 

point . Given the speculative nature of all prospective assessments, 

much greater emphasis on sensitive analysis is warranted. 
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