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rBST Adoption in the United States:

en years ago,
Monsanto
announced  its
intent to marker recombi-
nant bovine somatotropin
(rBST), a genetically engi-
neered hormone that stimulates treated cows to pro-
duce more milk. A political firefight immediately
erupted. The Food and Drug Administration was
enmeshed in a review process that took several years
and produced more documentation than any agricultural
technology before or after. Congress considered legislation
that would ban or restrict rBST’s release, and eventually
did vote to delay rBST’s commercial release by half a
year until the executive branch provided a comprehen-
sive assessment of the technology (U.S. Government).
State legislatures around the country debated label-
ing laws chat would require milk products to identify
whether they came from cows treated with rBST. Vermont,
Wisconsin, and Maine actually passed legislation, though
compliance with Wisconsin’s law was strictly voluntary.
Elsewhere (California, for example), some state agen-
cies racitly encouraged bottlers and processors to iden-
tify products as coming from cows not treated with rBST.
The rBST controversy was arguably the most intense

public debate that has ever occurred in the United States

That Was the

Juggernaut...

That Wasn’t

BY BRADFORD L BARHAM AND JEREMY FOLTZ

When rBST first came to market, both advocates
and opponents of the technology thought it would
be a juggernaut that would completely remake
the American dairy industry. Ten years later, it
looks like just another tool.

about an emerging agricultural technology. Although
the battle was bigger than it might have been if it had
emerged after some of the genetically modified crops
that were also under development, the opposition was
broad and deep in its commitment to block the com-
mercial release of rBST.

The breadth came from coalitions that formed at var-
ious levels among farmers {especially from populist farm
organizations and certain regions of the country), envi-
ronmental and consumer organizations, and animal wel-
fare activists. The depth came from the intensity of oppo-
sition to this “juggernaut” technology and its anticipated
effects on family farms, consumers, the environment, and
animal health. And, a large proportion of the debate hinged
on what would happen to family farms if (BST were intro-
duced. Ironically — and in the interest of full disclosure
— even the very academic positions the authors of this paper
hold are a product of that era. The Wisconsin state legis-
lature created an insritute at the University of Wisconsin
to address the implications of rBST and other emerging

technologies on family farms.
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The Beef
Over rBST
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Percentage of Cows Nationally in Herds Treated with rBST
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Adoption & Abandonment of rBST by State Sample
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mal picture were several

assumptions: high rBST

adoption rates, major increases in milk productiviry,
and a size-biased technology adoption process. A few
analysts at the time, such as Larson and Kuchler (1990),
warned that rBST adoption could be much less profitable
than anticipated. However, opponents and proponents,
including Monsanto, each had their reasons for sus-
taining the juggernaur idea: the former to strengthen
their dire forecasts, the latrer to boost early sales and

rapid adoption of the product. Thus, the debate rarely
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engaged the possibility that tBST might not be much
more than a minor addition to the technology options
available to dairy farmers. Now, ten years later, thart is
essentially whart the research finds.

One often overlooked aspect of the rBST controversy
is that it has served effectively as a huge barrier to entry
for all potential competitors to Monsanto. Indeed, in the
1980s, Monsanto, Eli-Lilly, Upjohn, and American

Cynamid were each working on some form of rBST for
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17 percent of the nation’s
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for only a 3.5 percent boost
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in toral milk production.

That increase is equiv-

alent to a bit more than
two years of the secular
trend in milk productiv-
ity growth over the past
the market. Deterred by the tremendous costs that two decades associated with improvements in
Monsanto incurred to secure FDA approval, genetics, nutrition, and management
no other competitor has actempted to practices. Simply put, these adoption
enter. Thus Monsanto’s Posilac™ is still figures are not ones of a juggernaut
the only form of tBST on the market. technology. They are more akin to
| the kind of adoption path one
Not the Juggernaut . might expect for a dairy technol-
Eight years after the release of Posi- ogy that was only profitable for a
lac it is clear chat rBST has fallen well relatively small portion of farmers.
short of being a juggernaur technology.
The State of rBST Adoption:

Holding Back or Walking Away?

dairy farms. However, this point must be placed in Farm-level adoption and abandonment rates

According to Monsanto, rBST currently is
used on abourt 15-17 percent of the nation’s
the proper context. Farm-level numbers for rBST are reported in Figure 2 for sam-
undersrtate the actual use of rBST, because ples that were underraken in different
they do not account for the size of farms states as part of a USDA regional

where rBST is adopred.

Figure 1 uses dara obrained from

study of structural change in dairy
farming and its impacts on local

Monsanto to show rBST’s adoption communities. Whart is most strik-

path in terms of the percent of the cows ing about this figure is that in those

nationally that are on farms where rBST the states for which data were gath-

is being used. The inital figure in 1994 ered on abandonment of rBST,

was 14 percent, which doubled by 1997 to between 25 and 40 percent of those

29 percent. Over the next five years, rBST who have tried rBST no longer use it. In

B 1 ; ;7 in 2 (a
adoptlon ng[h slowed con51delabl) so thatin 2001, About 17 percent of the cow's milk in the LS. comes from cows
35 percent of the nation’s cows were on farms using rBST. treated with rBST. In some parts of the country, dairy farmers use

: . . S igni milk.
This rate of adoption leads to rather moderate esti- labels to signify untreated

mates of its impact on national milk production. On aver- (photos caurtesy of the authors)
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other words, abandonment of the technology

has been extensive. Moreover, the “abandoners™

look very much like the adopters in terms of farm

size and technology use, and are quite distinct from non-
adopters along those same dimensions.

Part of the explanation for this high level of aban-
donment is likely to be the profit associated with use of
the technology. While rBST was shown to be profitable
in experiment station trials, simulations, and in Monsanto
licerature, on-farm studies of rBST profitability have

not found that farms that use rBST are more profitable

than those that do not (Stefanides and Tauer). The mod-

est profitability impact of rBST appears to be reflected
in the relatively high levels of abandonment of rBST.

One possibility is that many more of these farmers
might have stuck with rBST if it were priced competi-
tively, as might have happened had other potential (BST
suppliers not been dissuaded by the barriers to entry

associated with regulatory approval.

rBST Adoption Patterns: A Bias for Bigness

Recent on-farm studies (using data from California,
Connecticut, Idaho, Minnesota, New York, Wisconsin,
Idaho, Utah, and Texas) show that both larger herd-size (or
scale) and higher use of complementary (productivity-
enhancing) technologies, such as herd records and improved
feeding techniques, strongly increase the likelihood that farm-
ers will try rBST on their herds. In some states, younger
and better-educated farmers are also more likely to adopt
rBST, but these effects are not as prevalent or as significant
as the herd size and complementary technology use factors.

The size bias in tBST adoption is illustrated across
different states in Figure 3, which shows the predicted

probability of rBST adoption as a function of herd
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size for data from a number of states.
While most of the curves show a strong
positive relationship between herd size
and probability of adoption, the more
extreme degree of size bias occurs in those states, such
as Wisconsin, New York, and Connecrticut, with
smaller average herd sizes, but whose curves rise more
rapidly and to higher levels.
Nonetheless, the fact thac a significant size bias in
tBST adoption is evident across states with quite dis-

parate average herd sizes means chat the herd size bias is

relative and not absolute. In other words, in Wisconsin
where the average herd has abourt 60 cows, the probability
of adoption rises to 50 percent for farms with 250 cows
and to nearly 100 percent with farms of 500 cows. Mean-
while, in Urtah, where the average herd size is abourt 250,
a 250-cow farm has only a 25 percent predicted proba-
bility of adopting rBST, and a 500-cow farm has only a
50 percent probability.

This evidence confirms the idea that larger farms are
more likely to adopr rBST, with the caveat that “larger
farm” is a relative term. This puzzle can probably best be
explained by the different organization of production
across states.

It could be that farms that have specialized their labor
tasks are more likely to adopt rBST; because such spe-
cialization may be critical for managing the herd in a
way that makes rBST use profitable. For example, it may
be that a non-specialized family labor farm in the West
or South would have, on average, 400 cows while in the
Upper Midwest and Northeast a fully integrated, non-
specialized livestock and crop cultivation operation might
have 75 cows. The difference would be due to less effort

invested in cropping, nutrient management, and cer-



tain types of animal care. By conrrast,
operations that specialized over the dif-
ferent ranges of tasks across those two srates
might have, on average, 800 and 150 cows,

respectively.

What Does it All Mean?

Nearly a decade later, we can say this abour rBST
adoption in the U.S.: It has not been the juggernaut
technology that contending sides imagined it might be.

Indeed, its adoption has been limited to a relatively small

rbST use tends to be higher on larger dairy operations. Overall, it
the technology appears to be more popular with farmers who use
other productivity-enhancing technologies.

(photos courtesy of the authors)

proportion (15 percent) of the narion’s farmers, and to
a significant minority (35 percent) of the nation’s cows.
The overall impact of rBST on milk production levels
has been the functional equivalent of two years of sec-
ular growth trends in milk productivity associated with
other improvements in herd management, genetics, and
feeding practices. As such, it would be hard to argue
that it has played much of a role in shaping the structure
of dairy farming in the U.S.

Moderate rBST adoption rates can be explained in part
by the fact that a sizable proportion of farmers who have
tried rBST have since decided to stop using it. While some
mighr argue that these abandoners could adopr again, inter-
views with Wisconsin farmers suggest that abandoners are
not inclined to return to the technology. Econometric stud-
ies underscore this view by finding that rBST adoption has
no significant impact on dairy farm profitability. The slow-
ing of rBST adoption in the U.S. can also be explained by

the significant differences between adopters and non-

adopters of tBST in terms of herd size and
complementary technology use.
rBST does appear to be a technology that
has a place, especially on larger farms that have
already invested in complementary productivity-enhanc-
ing technologies. However, rBST adoption also seems
unlikely to grow much in the years ahead without major
changes in the price of the technology, the strucrure of
dairy farming, or the price of milk. These changes might
attract abandoners back to the fold — or the herd — and
make adoption atrracrive for those thar have nort yet
adopred rBST. It seems safe

to say now that rBST will be

cal annals of agricultural
biotechnologies as the jug-

gernaut that was not.
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