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THE
 
AGROECOLOGICAL OPIUM
 

OF THE MASSES
 
by Jim Chen T he history of all hitherro existing agricul­

ture is the history of industrialization. Four 
decades after the term "agribusiness" en­

tered the American language, we can no longer 
deny the irreversible industrialization of food pro­
duction in the United States. The only question 
left is whether this transformation of agriculture 
bodes ill or well for the environmen r. 

But a specter is haunting American agriculture, 
the specter of agroecological ideology. I "Sustain­
able agriculture" is on the verge of political cap­
ture, of being corrupted into the most recent vari­
ant of "agricultural fundamentalism." At their 
height, the fundamentalist preachers of agrarian su­
premacy defended price and income supporr for 
tarmers by arguing that every dollar of gross farm 
income generated seven dollars of national income. 
Today, concerns over "farm size" motivate the self­
described sustainability advocates who argue that 
"the goal of sustainable agriculture programs should 
be to serve small or family farmers instead of large 
corporate farms.'" Under a strict definition of 
sustainability, however, ,. [s1 ustainable agriculture 
consists" simply of "processes involving biological 
activities of growth or reproduction intended to 
produce crops, which do not undermine our future 
capacity to successfully practice agriculture" and 
which do not "exhaust any irreplaceable resources 
which are essential to agriculture.'" 

The quest for sustainabiliry has therefore reached 
a crucial moment of truth. Will the drive for 
sustainabiliry remain true to alternative agriculture's 
"urgent concern over the ecological aspects of agri­
culture," or will it dissolve into nothing more than 
"the latest manifestation of the ongoing struggle 
between agrarianism and industrial concentration," 
yet another debate over the economic characteris­
tics of individual farms, the distribution of produc­
tive assets in agriculture, and the number of mana­
gerial job opporrunities in farming?" 

Most rhetorical questions come prepackaged with 
rhetorical answers, and mine is no exception: Envi­
ronmental integrity can occur in a corporate envi­

ronmenr. Witness the use of organic viticultural 
techniques by Callo Brothers and the practice of 
integrated pest management by the Mall of America. 
To assert otherwise is to make environmentalism 
contingent upon the pecuniary preferences of envi­
ronmentalists. 

Unless we can decouple the notion of 
sustainabilitv from issues of farm income and eco­
nomic viability in agriculture, the sustainable agri­
culture movement will have accomplished little 
more than the greatest rhetorical coup since cerrain 
partisans in the American debate over abortion fash­
ioned the phrase "pro-life." There are now as many 
self-described champions of "unsustainable agricul­
ture" as there are overt supporters of the "pro-death" 
crusade. Unless we expect to feed ourselves on rheto­
ric alone, however, we must define exactly what it 
means to "sustain" agricultural production. 

Virtually everv adherent of the agroecological ide­
ology emphasizes the land on which we farm, the 
land that feeds LIS. Thus contemporary admirers of 
Aido Leopold celebrate the gift of good land and 
solemnly admonish us all that our patterns of con­
sumption must meet the expectations of the land. 
The new environmental awareness supposedlv marks 
an intellectual shift from a mechanical model of 
agriculture to an ecological model. All of this rheto­
ric would be tar more credible if the agroecological 
agenda did not so transparently disguise a willing­
ness to sacrifice environmental objectives whenever 
they conflict with the greater interest in protecting 
incumbent tarmers at all costs. 

Das hormon: the hormone wars 
The reaction to the latest agricultural innovation 
to alter the American dairy market, recombinant 
somatotropin (rbST), confirms the true nature of 
support for environment-enhancing developments 
in contemporary agriculture. Recombinant soma­
totropin-or recombinant bovine growth hormone 
(rBCH), as the drug's opponents prefer to call it­
represents a rather modest biotechnological advance. 
Because it is merely the synthetic form of a natu­
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rally occurring hormone that stimulates milk pro­
duction, the cteation of rbST is a rather crude ex­
tension of the scientific revolurion launched by 
Friedrich Wohler's synthesis of urea from ammo­
nium cyanate in 1828. In 1937, Russian scientists 
correctly hypothesized that some chemical produced 
by the anterior pituitary gland controlled bovine 
lactation. American scientists eventuallv concluded 
that bST governed the efficiency with which cows 
absorbed nutrients and thereby produced milk. By 
extracting bST-stimulating genes from bovine pi­
tuitary glands and splicing them into rapidly re­
producing E. coli bacteria, bioengineers have facili­
tated the large-scale, economically feasible synthe­
sis of rbST. In 1982, the first trials demonstrated 
that recombinant bST could be used to boost milk 
production in a safe, cost-effective fashion. 

Recombinant somatotropin did not ambush the 
American dairy industry. The product's entry into 
the market was long expected; threatened dairy 
farmers had ample time to adjust to a market that 
would inevitably change. No other recent legal event 
in American agriculture, however. has provoked as 
much agrarian anger as the Food and Drug 
Administration's (FDA) decision to permit the use 
of rbST in milk production. 

Fully expecting the FDA to approve rbST some­
time in late 1993, Congress preemptively imposed 
a ninety-day moratorium on rbST sales after the 
date of any such approval. A concurrent ninety-day 
delav in an otherwise scheduled reduction in fed­
eral milk price supports cost taxpavers an addi­
tional $5 million in milk subsidies. Given the ex­
traordinarilv income-inelastic nature of milk de­
mand, Congress's resistance to the expected decrease 

in milk prices disproportionately hurt the poorest, 
youngest consumers of milk. 

Legislators representing Wisconsin and Ver­
mont-two states whose dairy farmers expected to 
lose the most from widespread adoption of rbST­
proposed even more ambitious legislation to ex­
tend the rbST moratorium. to require the labeling 
of milk and milk products from rbST-treated cows. 
and to reduce price support for dairy producers 
who inject rbST into their cows. Several states. es­
pecially in New England and the Upper Midwest, 
have authorized voluntary labeling schemes. A few 
have even considered mandatory labeling statutes. 
Throughout the spring and summer of 1994. legis­
lative activity \vas so intense that several agricul­
tural interest groups were able to report "rBGH 
news of the week." 

Currently, American agricultural policy regard­
ing rbST lise takes the form of piecemeal second­
guessing by state legislatures of a scientific judg­
ment made bv the FDA as the United States's le­
gally designated. nationwide expert agency 011 food 
and drug safety. Before assessing whether the risks 
to human health can justify such a violent regula­
tory reaction to rbST. I am prepared to eliminate 
animal health for its own sake from the list of sub­
stantial concerns. To the extent that rbST impairs 
treated cows' reproductive performance or "adversely 
affectls] the processing characteristics of milk" eco­
nomically rational farmers will weigh the 
technology's benefits against its fully internalized 
costs.; Moreover. the very business of dairy pro­
duction is fundamentally incompatible with the 
notion of animal rights. Milk is meat, for every 
dairy cow put into production bears calves des­
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tined to become veal. Every cow eventuallv be­
comes a mound of ground beeF. Homo .({/piens does 
not build cemeteries for pet dairv catde. Perhaps 
she should, but she does not. 

No, something else is at work. The pungem odor of 
producer proteCtionism permeates the legislative air. 

Recombinanr somatotropin does not endanger 
human health. Cow's milk naturally conrains bo-

Stripped ofitsfi~tllt{lulent c!tzims to 
ethical rmd medical integri~J\ the 
canzpaign against rbST is a brzttle 
wrzged by eCOlzomical6' endangered 
entities rlgrzinst the rest ofsociety. 

vine somatotropin. There is no significanr compo­
sitional diflerence between Milk Classic from un­

treated cows and New I\1ilk from treated cows. 
The presence of a few extra amino acids on the end 

of the recombinanr bST molecule has no impact 
on the hormone's biological activitv. Thanks to the 
hormone's unique three-dimensional shape. neither 
natural nor wnthetic bST can bind itself to human 
cel! surEJces. Although the Office of Technologv 
Assessment initiallv thought that rbST use bOOSts 
levels of insulin-like growth Factor 1 ([GF-l) in 
milk, more recent studies by the FDA and the Food 

and Agricultural Organization of the United Na­
tions have concluded that rbST supplemenrarion 
of cows does not aFFeCt the IGF-l conteur of milk. 

In any evenr, the total amounr of lGF-l in <I liter 
of milk approximates the amOUl\[ in the saliva swal­
lowed daily by an adult. Accordingly, any lGF-l 
that enters the bloodstream after digestion "is in­
significant compared to the daily endogenous hu­
man exposure. "i> 

Recombinanr somatotropin's opponenrs have also 
argued that the hormone poses an indirect threat 
ro human health by increasing the incidence of 
mastitis in treated cows. which would lead to in­

creased use of anribiotics by dairy farmers. (Never 
mind the mounrain of scientific data showing "that 
treatmenr with BST [has] had no eFFeCts of biologi­
cal importance on mastitis-related variables."r The 
agrarians have never explained why stringent en­
fl)rcement of rules against marketing milk from dis­

eased cows would Eli! to address any mastitis prob­
lem that did exist. Nor have rbSTs opponents ex­
plained why Congress and state legislatures should 
be conrent merely ro label a product that poses 
such a dire threat to the public health. One mem­

ber of Congress who opposed the rbST approval 
inad\'ertendy stated his constituents' true priorities 

on this issue: "BGH not only threatens the survival 
of the E1l11ily farm-it also is a threat to public 
health." Farmers come first; consumers are, at best, 
an aFterthought.' 

The political circus surrounding the approval of 
rbST has obscured the drug's potenrialh' benericial 
environmental impact. The misleading description 
of rbSTs sale purpose as "enhanc[ing] the produc­
tion of a product that is already in surplus"'; de­

tracts attenrion fror,l the commoditv 
, 

that is trulv 
' 

in surplus: dairy cows. By increasing each cow's 
milk output in a market where demand For milk 
will likely remain relativelv constanr, rbST reduces 
the total number of cows in production. Although 

a tI'eated cow's greater milk output increases her 
total energy requirement. rbST improves the cow's 
eFficiency in converting nutricnrs to milk and re­
duces the amounr of nutrition needed ro keep the 
cow alive. ]1' 

In other words, treating cows with rbST buys 
more milk production without proportionallv in­

creasing thc bovine demand For scarce and envi­
ronmentallv cosdy nutrients, Put plainly, rbST and 

other advanced dairy technologies "allow for the 
production of milk with a lower resource input. "II 

Fewer cows mean Fewer methane emissions, less 
manure, less acreage dedicated to Feed For dair:' 
cows, less watcr committed to the quenching of 
bovine thirst. Recombinant somatotropin's "green" 

eFFect Foreshadows the promise of genetically eng,i­
neered. pest-resistant plam varieties that will re­
duce j-~mllers' reliance on chemical pesticides, I , 

Throughour the rbST debate, one might have 
expected genuine protectors of the environment ro 
consider the relationship between productivity and 

cnvironmemal impact. A singlc set of ecological 
j-ormulae-hundredweights of milk per kilogram 
of manure, pcr liter of urine, per cubic meter of 
methane-would have illuminated the potential 

environmenral impact of widespread hormone use 
in the U.S. dairy industry. Such analysis does ex­
ist-within the work of dairy scientists whose work 
made rbST a practical reality. At no time have en­
emies of rbST, e;pecia!{), those who justij-ied their 

opposition on agroecological grounds, even exam­
ined this issue. 

According to Dale E. Bauman, one of America's 
Foremost dairy scien tists, rbST adoption by the en­

tire American dain' industry would help the envi­
ronmenr by effecting the Following annual reduc­

tions in inputs and waste products: 

Inputs: 
• The j-ood energy contained in 2.5 billion kilo­

grams of corn 
• The protein contained in 56 million kilograms of 

soybean oil meal 



Waste producrs: 
• 6 bil1ion kilograms of bovine manure 
• 8 billion liters of bovine urine 
• 80 mil1ion kilograms of urinary nitrogen 

• 80 billion liters of methane 

If every American dairy farmer deployed rbST, 
rhe indusrry's reduced demand for feed would equal 
0.62 percenr of rhe corn rhar Americans fed ro 

farm animals in 1988. America's popularion of dairy 
cows, 10 mil1ion strong in 1988, would also de­
cline by more rhan a tenth. Imagine rhe porential 
environmental benefirs of being able ro quench 
America's rhirsr for milk with a million fewer cows.]' 

Bur fewer dairv cows also mean fewer dairy fum­
ers. "Wirh each cow producing more milk. the 
narion's milk needs can be supplied wirh fewer cows, 
less land, and fewer people in rhe dairy industrv.'·11 
Furrhermore, reducing rhe number of cows per farm 
increases each farm's relarive investment in 
nonbiological inpurs. Under a ser of more sanguine 

economic assumprions, of course, on-farm employ­
ment prospecrs mighr actual1y improve: a rapidly 
modernizing dairv indusrry may demand a genera­

rion of on-site managers with grearer rechnological 
proficiency. EYen so, let us assume rhe worst. Soft­
ening rhe harsh environmental impact of dairy pro­
duction through Monsanto's meek drug will come 

ar rhe expense of a few dairy f~uming jobs. Con­
fronted wirh a choice berween a cleaner environ­
menr and reduced employment prospects for in­
cumbent dairy farmers, the agroecological ideologues 
have unequivocally sided wirh the fumers. 

Regardless of the ourcome of rodav's milk wars, 

rhe biorechnological revolurion in dairy produc­
rion will surely conrinue. Already, bioengineers have 
successfully used nuclear rransplanrarion ro clone 
transgen ic calves.]; Alrhough "rhe lack of knowl­

edge about rhe relarionship berween rhe expression 
of a specific gene and rhe physiological conse­
quences" of rhar gene currenrly blocks rhe produc­
rion of "transgenic carrie possessing trairs of eco­
nomic value," II' cows rhar have been transgenically 

altered ro produce high levels of narural bST could 

evenruallv supplant rbST use altogerher. Batring 
changes ro current law, bioengineered Bossie will 
surelv be parenrable. The porential shock ro rhe 
farm economy willundoubredly draw Congress even 
further inro rhe barrie over biorechnology. 

o brave moo world, rhar has such crearures in ir! 
The rem pesr over rbST represents an ill omen of 

rhings yer to come, rhe harbinger of a far grearer 
war againsr consumer welfare and environmenral 

inregriry. An overwhelming body of scienrific evi­
dence arresrs ro rhe safery of rbST use. The pros­
pect of reducing environmenral damage while con­
rinuing ro sarisfy rhe public's demand for milk 
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would tantalize any genuine friend of Morher Eanh. 
Every legislarive proposal ro limir rhe hormone's 
use rherefore has a normarively pernicious objec­
tive: permirring a subclass of Luddire fumers in 
rhe Unired Stares ro continue resisting cost-reduc­
ing, resource-conserving rechnology simplv for 
tradition's sake. Stripped of its fraudulenr claims to 

erhical and medical integrirv, rhe campaign against 
rbST is a b,mle waged bv economically endangered 

entities againsr the resr of socierv. 

The consumerist manifesto 
Seduced bv an agrarian lirerarv tradirion stretching 
from Lirrle Bo Peep to Lirde House on rhe Prairie, 

we Americans have forgorren an ugly but essential 
truth about production agriculture: fuming is nor 
an environmentallv benign activity. Compelling rhe 

eanh ro yield only such fruirs as will sare human 
h unger and slake human rh irsr necessa ri [y upsers 
rhe balance of narure. In one of rhe richesr ironies 

in rhis enigmaric corner of American law and poli­
rics, the same fumers who opportunisrically desig­
nare rhemselves rhe divineh' foreordained srewards 
of rhe land ' - ordinarih' frame rhe legal "righr to 

farm" as a blanker exemprion from nuisance law, a 

mild and basic common law rool f()r prorecting rhe 

public againsr environmenrally destructive uses of 
land. In each of rhe fiftv srares thar exempr f~umers 

from liabiliry for rheir nuisances, agricultural pol­
luriol1 rhar limirs everv orher conceivable use of 
increasingk scarce land is tolerared ,IS rhe sacro­
sanct foundarion of rhe "righr to EIrtll." 

Thanks in part to a Wesrern moral hcriLlge "thar 
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views material concern as a defect in human na­
ture," we Americans have slipped into "a romantic 
view of man's relationship to the natural world." I' 
Having forgotren rhat ours is a "fallen world,"I'> we 
have swallowed the fallacy "that technology alien­
ates man from both the natural world and from 

Agriculture remains the only major 
industry for which the leading policy 

prescription consists ofreflexive 
resistance to technological evolution. 

rhe natural community."211 Perhaps we should ask 
"the Taiwanese farmer [who] harvesrs a yield of 6 
tonnes of rice from his 1 hectare" by using ad­
vanced agriculrural technology whether he "feels a 
greater alienarion than his father who realized less 
than 2 tonnes of rice from his efforts.'''1 In the 
harshly competitive markets of the twenty-first cen­
tury, the United States cannot afford an ideology 
that condemns "continued declines in the real costs 
of production."22 Nor can the rest of the world, 
not when unprecedented rates of population growth 
outstrip the productive capacity of traditional agri­
cultural systems. 

Don Paarlberg once wrote that "the most im­
portant event that has happened in agriculture dur­
ing [his] lifetime" was agriculture's loss of "unique­
ness." In this one instance, and perhaps only in 
one sense, Paarlberg is dead wrong. Agriculture re­
mains the only major industry for which the lead­
ing policy prescription consists of reflexive resis­
tance to technological evolution. Agriculture alone 
vilifIes its own sciemists, turning them from the 
"true revolutionaries of the rwentieth century" and 
"the liberar[ors] of man from the limitations of the 
natural world"'\ into the serpents of the 
agroecological paradise. Among the numerous in­
dustries that convert natural resources for human 
consumption, only agriculture claims that it posi­
tively transforms the environment. 24 Is it any won­
der that the agricultural policy of the world's most 
productive agricultural nation "has focused" almost 
exclusivelv "on losers"?20 

Agrarian tradition routinely describes farming as 
a labor of love. It may be impossible to contest this 
proposition without smelling the stench of cow 
manure every minute of the waking day, without 
walking in trousers drenched with the blood of 
slaughtered hogs. But this much is within the reach 
of any urbanite willing to overcome the dual handi­
cap of agricultural illiteracv and bucolic sentimen­
talism: the agrarian dogma of producer primacy 

rests solely on a love of labor. American agriculture's 
commitment to distributive justice will appear far 
more sincere when its advocates treat consumer wel­
fare as a legitimate component of societal interest 
in agriculture and not as an inconvenient detail in 
a futile campaign to maximize demand for the la­
bor of the farm sector's entrepreneurial class. 

Consumers of the world, unite. You have noth­
ing to lose but your bucolic illusions. You have a 
world to win. LII 

The author wishes to thank Dale E. Bauman for 
his especialz), thoughtJul insights on dairy science, 
Vemon \F Ruttan fOr invaluable discussions ofagn­
cultural economic,' and the political economy ofAmeri­
can agriculture, and Derwrw Johnson fOr prolJiding 
capable research //Ssistance. 

The legal and economic argulllfIlts underzying this 
paper are more fulZy developed in Professor Chen 5 
article, "The American Ideology," published in the 
Vanderbilt Law Review (\/01. 48, May 1995, pp. 
809-77). 

Editor:i note: The endnotes fOund below are a depar­
ture ji'mn our usual reference style; however, an excep­
tion is made in this c//Se to allo1<' the author to sub­
stantiate sometimes controviersial //Ssertions mid to 
propl'l'ZY aedit original sources ofmaterial. 

• Notes 

I. Compare Karl Marx and Friedrich Engels, "Mani­
festo of rhe Communisr Panv." in The Mrmc-Enge!s Reader. 
Roben e. Tucker, ed., p. 331, 335, New York: W.W. 
Norton, 1972 ("A specrre is haunring Europe~the specne 
of Communism. "). 

2. Council for Agricultural Science and Technology, 
SlI.'fllillJlb!e Agricu!ture and the 1995 Farm BiI!, p. 9- 10, 
Special Pub. 1'0. 18, Ames, lA, April 1995. 

3. Hugh Lehman, E. Ann Clark, and Stephan f. Weise, 
"C1arifving the Definition of Sustainable Agriculrure," I 
Agr. and En [)iron. Ethics 6(1993):127, 159. 

4. Curtis E. Beus and Riley E. Dunlap, "Col1\'entional 
Versus Alrernarive Agriculture: The Paradigmatic Roots of 
rhe Debate," Rum! Socio!. 5'5(1990):590, S9'5. 

5. See Emilio Esreban et a!" "Reproductive Performance 
in High Producing Dairy Cows Treated with Recombinanr 
Bovine Somatotropin." I Diliry Sci. 77( 1994):337 1; Kersr 
Stelwagen er aI., "Effect of Milking Frequency and Soma­
ronopin on rhe Activity of Plasminogen Activator, Plasmi­
nogen, and Plasmin in Bovine Milk," f. Dairy Sn. 
77(1994):3')77,3'577-78. '. 

6. Le[[er from Richard H. Teske ro Samuel S. Epstein, 
at 1 (7 March 1994) (" [T] he [FDA] has received and re­
viewed several more comprehensive srudies [rhar] have dem­
onsnared rhat rhe IGF-l content of milk is not altered bv 
BST supplementation. "); see also J.F. Hocquetre et aI., "Th~ 
Human Liver Growrh Hormone Receptor." Endocrino!og)' 
125(1989):2167, 2172: J.e. Juskevich and e.G. Cuver, 
"Bovine Growrh Hormone: Human Food Safetv Evaiua­
tion," Science 249(1990):87'5. 877: 1"1. Wallis, ,,'The Mo­
lecular Evolurion of Pituirarv Hormones," Bio!. ReI'. 
'50(975):35,62-63, 67-68: F~)()d and Agr. Org., United 
Nations, BOI'ine SOIJ/atotropiw 113-42 (199.'\) (U.N. Doc. 



CHOICES fourrh Quarrel' 199'i 21 

No. 41/5); Perer D. Gluckman er al., "The EfTeers of 
Growrh on Laerarion and Performance in Ruminanrs and 
Humans: Mech'1I1isllls of Aerion and EITecr.\ on Milk Hor­
mone Composirion," in NIH Technologr A.,.,c,(/I/ellt (iJJl!;".­
(//ce Almrilct.( (1990):41. 

7. D.E. Bauman er aI., "Somarorwpin (BST)," Inrerna­
rional Dairy Federarion Tech. Rep. 295. pp. 2. 4, I ()94; 
see "Iso D.C. McClarv er al., The EITcers of a Susrained­
Release Recombinanr 'Bo,'ine Somawrropin (Somidobovcl 
on Cdder Healrh for d Full L'erarion," l Dairy Sci. 
T( I 994):2261 ("No evidence cxisred of an .;ssociari~n be­
rween somidobove adminisrr,nion and rhe incidencc or du­
rarion of clinicalmasriris.") 

8. Cong, ReI', U9(] April 1995): E88S, E888 (srJrcmem 
of Rep. Sanders); compare Congo ReI'. U6(~ February 
]990):H510-01, H510 (srarement of Rep, Smirh) (cririciz­
ing rhe unknown impaer of rbST use on "rhe economic 
srabiliry of. .. smaller f'mih'-owned fll'll1S" before comem­
plaring rhe hormone's el1~er on "consumer rrusr in dairy 
produers") . 

9. COilg. Rec. 1.39( I April] 993):E888. ESS9 (sraremenr 
of Rep. Sander,). 

] O. Sec Narional Rese,Hch Council. "Merabolic Jv1odill­
crs: Effecrs on rhe NurriL'm Requiremcnrs of Food-Produc­
ing Animab." 26( 1994); Dale E. Bauman. "Bovine Soma­
(()rropin; Review of an Emerging Animal Technolog"." I 
Diliry Sci. 7S(1992);3452. 34j(,-.'!; W. Chalupa and D.T. 
Calligan. "Nurririoml Implicarions of Somawrropin for 
beraring Cows." l Ddin Sci. 72( 1989):2510. 

I]. Dale E. B·'lllman·. "Fromiers or Improved Produc­
rive El1lciency bl' Dairy Cows." in proceedings of rhe 
Governor', Conference on Agriculrural Science and Tech­
nology, Albam' NY, 9-10 N;vembcr 1993. PI'. 345, 347. 

] 2. See Norrhrup King Co. ,lf1d Ciba-Geig;' Corp.. Fed. 
Reg. 60(EPA. ] 5 February I 9'J'i):8(,58 (aurhorizing rhe ex­
perimenral planring of corn rhar has been generic<dk al­
rered ro produce rhe plam pesricide Baci/Ili tllliringlfllsis 
subsp. Klm:,';,'I Cry IA(b) insect conrrol prorein), 'lmended, 
Fed. Reg. 60(15 "'larch 1995): 13.984; Karen Schmick "Ge­
neric Engincering Yields Firsr Pest-Resisrant Seeds," Sci­
mcl' 265(] ')'J4):739. 

1.3. American farm ,lnimals con.\umed rhe equivalenr of 
44'i million rons of corn in 1988, or nearh' 40.3 billion 
kilograms. S,e U.S. Deparrmenr of Agricu(rure, Agncul­
tuml Sfflti5tin. p. 54. 199.3. Bauman's esrimare of 2.5 bil­
lion kilograms in reduced demand tl)r corn is roughly 0.62% 
of rhis figure. Bauman, above nor( 10, p . .344 7 See gener­
aliI' D.E. Johnson. C.M. Ward. and J. Correnr, "The En­
vi;onmenral Impact of BOI·inc Somarorropin Use in Dairy 
Carrle,".f. £'//'Irol/, QI/,rlit), 21 (I 'l92): 157. 

14. Daniel W. Bromley, "Technology, Technic11 
Change, and Public Policy: The Need for Collecriye Dcci­
sions." CHOICES 2nd Quarrel' 1991, p. S, 

15. "Transgenic animals arc rhose whose DNA. or he­
redirary marerial, has been ;wgmenred by adding DNA 
from a sourc, orher rhan parental germ plasm, usually from 
dilferenr animals or from humans." U,S. Congress. OHlce 
of Technology Assessmenr. Nell' De!'elopmci/ts in BlOtech­
lIolog)'.' Ptltelltil/g Lip, p. 12-1.3, 1989; see K.R. Bondioli, 
:v1.E. Wesrhusin, and C.R. Loonev. "Producrion of Idcnri­
Lal Bovine Offspring by Nuclear Transfer." n"'I'iogmologl' 
3j( ]990); 165; ].I'1/1. Massel', "Animal Producrion Indumy 
in the Year 2000," in W. Hansel and BJ Weir. eds., "Ge­
neric Engineering of Animals," .f. Rcproductiol/ alld Ferti/itv 
(1990). I')l); R.S. Prarher and N.L. FirsL "Cloning Em­
bn'os by Nuclear Transfer." in "Generic Engineering of 
Animals," above, p. 125. 

lCl. U.S. Congress. Office Of Technology Assessmenr, 
u.s. D{lIIT II!C{lIJtry At A Cros5rOi/{{s: Biotec!l//%gr AI/d PoliC)' 
Choices, p. S<J. Washingron DC, 19'11. 

17. See gencrall\' Jim Chen. "Of Agriculrure's Firsr Dis­
obedience and Irs Fruir," (imel. L Rei'. 48(1995): 1261: 
compare Jim Chen. "The American Ideology." \ ;I//d. L. 
Re!'. 48( 1995):80'). 835-.36 (noring rhar "mere 
landownership does nor auromaricalk give rise ro 'sreward­
ship'''). 

18. Vernon \\f. Rurran, "Agriculrnral Scienrisrs as Re­
lueranr Revolurionaries." II/tadisclp. Sci. ReI'S. 7( 1982): 170. 
175. 

l'l. See generallv Donald \\forsrer, Nature:, Ecollo/l/)': A 
HiJtor)! ofEcologiml !cIetH, 2nd ed" pp. 115-29, Cambridge 
MA: Cambridge Universiry Press, ] 985 (recounring how 
Charles Darwin and Herman Melville's observarions on 
rhe apparenr moral ambivalence of narure sharrered rhe 
Vierorians' romanric view of biology). 

20. Rurran, 'lboye nor( 18, p. 175. 
21. Ibid. 
22. Vernon W. Rurran, II/ITetlJil/g Producti!'lt)! (/lid EfJi­

eit'lIc)' ill AgriClilture, SciCllcc 231 (1986): 781. 
2.3. Rurran, above norc 18. p. 170. 
24. Sec. e.g., Wesr Lynn Creamery. Inc. v. Healy, Su­

prone CO/lrt Reporter 114 (1994):2205, 22]7 (rejeering as 
unsubsranriared rhe claim rhar dairy farming pre'Sen'es 
"unique open space" and providcs orher "em'ironmenral 
beneflrs"). 

25. D. Gale Johnson, "U.S, Agriculrural Programs as 
Indusrrial Policy." in S.R. Johmon and S.A. Marrin, eds" 
pp, .'07-S. Ilidi/Stritli PoIlC)' jar Agric/llture iI/ the Global 
EW/lol//y. Ames IA: Iowa Srare Universirv Press. 1'l9j. 

Jim Chen is 
associate 
professor of law 
at the University 
of Minnesota 
Law School. 


	1
	2
	3
	4
	5
	6
	chentitle.pdf
	An Agricultural Law Research Article
	by



