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An Open Letter 
to Robert Shapiro, 

Chief Executive Officer 
of Monsanto 

Dear M r Shapiro, 

This special issue of The Ecologist takes a close look at biotechnology, focussing in particular on 
the activities of your own company, Monsanto - one of the largest and most powerful corporations 
in the world. 

Our reason for doing this is simple: it was you yourselves who asked us to. In your recent 
advertising campaign you called for free and open discussion about the impact of your work. "Food 
biotechnology", as you put it , "is a matter of opinions. Monsanto believes you should hear all of 
them." 

The opinions we present here are far less widely heard, but very much more widely held than 
your own. In fact, they represent something of a movement against biotechnology in general, and 
food biotechnology in particular. We hope very much that, in response to your invitation, they begin 
to get the full public airing they deserve. 

You portray Monsanto as a decent and fair corporation whose interests coincide perfectly wi th 
those of the natural world and our place in it . There are some apparent contradictions here. You tell 
us in your advertisements that you want to help preserve the environment, yet Monsanto has caused 
environmental pollution on a massive scale — not least through the production of enough PCBs to 
k i l l all mammal life in the world's oceans. You tell us that your aim is to feed the hungry of the 
world, yet Monsanto has been directly responsible for undermining one of the key practices of 
sustainable, subsistence agriculture - that of saving and improving locally- adapted seeds from year 
to year. And you tell us that you see genetic engineering as a means of reducing the need for 
pesticides, yet Monsanto is the producer of Roundup, one of the biggest-selling pesticides in the 
world. 

We are not pre-judging your response to the debate you have initiated, but nor are we very 
optimistic that you truly intend to listen. In the past you have had a very hard time accommodating 
the views of your criitics. Indeed, as the following pages make clear, you have been quick to stifle 
any debate that might threaten your interests. 

Biotechnology, you tell us, is 'a matter of opinions' - do you really believe we should hear them 
all? 

Yours sincerely, 

The Editors 
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The f o l l o w i n g article by H R H the Prince o f Wales appeared first i n the Daily 
Telegraph. The editors o f The Ecologist were moved by its depth and tone, and 

obtained permission to republish i t as a contextual in t roduc t ion to this special 
issue o n the subject. W e emphasize that the views expressed i n this special 

issue should i n no way be associated w i t h those o f the Prince. However , we 
thank h i m for his courage i n speaking out o n this v i t a l issue. 

S e e d s o f 
D i s a s t e r 

by HRH the Prince of Wales 

Ihave always believed that agriculture should proceed in 
harmony with nature, recognizing that there are natural 
limits to our ambitions. That is why, some twelve years 

ago, I decided to farm organically - without artificial pesti
cides or fertilizers. From my own experience I am clear that 
the organic system can be economically viable, that it provides 
a wide range of environmental and social benefits, and, most 
important, that it enables consumers to make a choice about 
the food they eat. 

But at a time when sales of organic food are soaring, a 
development in intensive agriculture is actually removing a 
fundamental choice about the food we eat, and raising crucial 
questions about the future of our food and of our environment 
which are still to be answered. Genetically modified (GM) 
crops are presented as an essentially straightforward develop
ment that wil l increase yields through techniques which are 
merely an extension of traditional methods of plant breeding. I 
am afraid I cannot accept this. 

The fundamental difference between traditional and geneti
cally modified plant breeding is that, in the latter, genetic 
material from one species of plant, bacteria, virus, animal or 
fish is literally inserted into another species, with which they 
could never naturally breed. The use of these techniques rais
es, it seems to me, crucial ethical and practical considerations. 

I happen to believe that this kind of genetic modification 
takes mankind into realms that belong to God, and to God 
alone. Apart from certain highly beneficial and specific med
ical applications, do we have the right to experiment with, and 
commercialize, the building blocks of life? We live in an age 
of rights - it seems to me that it is time our Creator had some 
rights, too. 

We simply do not know the long-term consequences for 
human health and the wider environment of releasing plants 
bred in this way. We are assured that these new plants are vig
orously tested and regulated, but the evaluation procedure 

seems to presume that unless a GM crop can be shown to be 
unsafe, there is no reason to stop its use. The lesson of BSE 
and other entirely man-made disasters in the cause of "cheap 
food" is surely that it is the unforeseen consequences which 
present the greatest cause for concern. 

We are told that GM crops wil l require less use of agro-
chemicals. Even i f this is true, it is certainly not the whole 
story. What it fails to take into account is the total ecological 
and social impact of the farming system. For example, most of 
the GM plants marketed so far contain genes from bacteria 
which make them resistant to a broad-spectrum weedkiller 
available from the same manufacturer. When the crop is 
sprayed with this weedkiller, every other plant in the field is 
killed. The result is an essentially sterile field, providing nei
ther food nor habitat for wildlife. These GM crop plants are 
capable of interbreeding with their wild relatives, creating new 
weeds with built-in resistance to the weedkiller, and of conta
minating other crops. Modified genes from a crop of GM rape 
were found to have spread into a conventional crop grown 
more than a mile away. The result is that both conventional and 
organic crops are under threat, and the threat is one way. 

GM crop plants are also being developed to produce their 
own pesticide. This is predicted to cause the rapid appearance 
of resistant insects. Worse still, such pesticide-producing 
plants have already been shown to ki l l some beneficial preda
tor insects as well as pests. To give just two examples, insert
ing a gene from a snowdrop into a potato made the potato 
resistant to greenfly, but also killed the ladybirds feeding on 
the greenfly. And lacewings, a natural predator of the corn 
borer, and food for farmland birds, died when fed on pest 
insects raised on GM maize. 

Despite the vast acreages which are likely to be involved, 
there is no official requirement to monitor genetically modi
fied commercial crops to see exactly what is happening. Think 
of the agricultural disasters of the past which have stemmed 
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SEEDS OF D I S A S T E R 

from over-reliance on a single 
variety of a crop, yet this is 
what genetic modification wil l 
encourage. It is entirely possi
ble that within 10 years virtu
ally all of the world's 
production of staple crops, 
such as soya, maize, wheat and 
rice, wil l be from a few GM 
varieties, unless consumer 
pressure dictates otherwise. 

English Nature and other 
official bodies have sounded 
warnings about the potentially 
damaging consequences for 
the environment of introducing 
GM crops on a wide scale. 
They have called for a morato
rium on the use of at least one 
of these crops. 

Once genetic material has 
been released into the environ
ment it cannot be recalled. The 
likelihood of a major problem 
may, as some people suggest, 
be slight, but i f something 
does go badly wrong, we wil l 
be faced with the problem of 
clearing up a kind of pollution 
which is self-perpetuating. I 
am not convinced that anyone 
has the first idea of how this 
could be done, or indeed who 
would have to pay. 

We are also told that GM 
techniques wil l help to "feed 
the world". This is a funda
mental concern to all of us. 
But wi l l the companies con
trolling these techniques ever 
be able to achieve what they 
would regard as a sufficient 
return from selling their prod
ucts to the world's poorest 
people? Nor do I believe that 
the basic problem is always so 
simple. Where the problem is lack of food, rather than lack of 
money to buy food, there may be better ways of achieving the 
same ends. Recent research has shown, for example, that 
yields from some traditional farming systems can be doubled, 
and even trebled, through techniques that conserve natural 
resources while making the best use of labour and manage
ment skills. 

Do we need to use GM techniques at all? Technology has 
brought massive benefits to mankind, but there is a danger, 
especially in areas as sensitive as food, health and the long-
term future of our environment, in putting all our efforts into 
establishing what is technically possible without first stopping 
to ask whether this is something we should be doing. I believe 
we should stop and ask that question, through a wide public 
debate of the issues of principle which cannot be addressed 
effectively through science and regulation alone. Is it not bet
ter to examine first what we actually want from agriculture in 
terms of food supply and security, rural employment, environ
mental protection and landscape, before we go on to look at 
the part genetic modification might, perhaps, play in achieving 

v 

those aims? 
Obviously, we all have to make up our own minds about 

these important issues. I personally have no wish to eat any
thing produced by genetic modification, nor do I knowingly 
offer this sort of produce to my family or guests. There is 
increasing evidence that a great many people feel the same 
way. But i f this is becoming a widely-held view, we cannot put 
our principles into practice until there is effective segregation 
of genetically modified products, backed by a comprehensive 
labelling scheme based on progress through the food chain. 

Arguments that this is either impossible or irrelevant are 
simply not credible. When consumers can make an informed 
choice about whether or not they eat products containing 
genetically modified ingredients, they wil l be able to send 
direct and unmistakable messages about their preferences. I 
hope that manufacturers, retailers and regulators wi l l be ready 
to take on the responsibility to ensure that this can happen. 

This article first appeared in the Daily Telegraph. A contribution of the fee is to be 
made to The Prince of Wales Charitable Foundation. 
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M o n s a n t o : 
A Checkered History 

by Brian Tokar 

Monsanto's high-profile advertisements in Britain and the US depict the corporation as a visionary, world-historical 
force, working to bring state-of-the-art science and an environmentally responsible outlook to the solution of humanity's 
pressing problems. But just who is Monsanto? Where did they come from? How did they get to be the world's second 

largest manufacturer of agricultural chemicals, one of the largest producers of seeds, and soon — with the impending 
merger with American Home Products — the largest seller of prescription drugs in the United States? What do their 

workers, their customers, and others whose lives they have impacted, have to say? Is Monsanto the "clean and green" 
company its advertisements promote, or is this new image merely a product of clever public relations? A look at the 
historical record offers some revealing clues, and may help us better understand the company's present-day practices. 

Headquartered just outside St. Louis, Missouri, the Mon
santo Chemical Company was founded in 1901 by 
John Francis Queeny. Queeny, a self-educated chemist, 

brought technology to manufacture saccharin, the first artifi
cial sweetener, from Germany to the United States. In the 
1920s, Monsanto became a leading manufacturer of sulphuric 
acid and other basic industrial chemicals, and is one of only 
four companies to be listed among the top ten US chemical 
companies in every decade since the 1940s.1 

By the 1940s, plastics and synthetic fabrics had become a 
centrepiece of Monsanto's business. In 1947, a French 
freighter carrying ammonium nitrate fertilizer blew up at a 
dock 270 feet from Monsanto's plastics plant outside Galve
ston, Texas. More than 500 people 
died in what came to be seen as 
one of the chemical industry's first 
major disasters.2 The plant was 
manufacturing styrene and poly
styrene plastics, which are still 
important constituents of food 
packaging and various consumer 
products. In the 1980s the US 
Environmental Protection Agency (EPA) listed polystyrene as 
fifth in its ranking of the chemicals whose production gener
ates the most total hazardous waste.3 

PCBs 
In 1929, the Swann Chemical Company, soon to be purchased 
by Monsanto, developed poly chlorinated biphenyls (PCBs), 
which were widely praised for their nonflammability and 
extreme chemical stability. The most widespread uses were in 
the electrical equipment industry, which adopted PCBs as a 
nonflammable coolant for a new generation of transformers. 
By the 1960s, Monsanto's growing family of PCBs were also 
widely used as lubricants, hydraulic fluids, cutting oils, water
proof coatings and liquid sealants. Evidence of the toxic 

From our point of view, Monsanto 
is at the heart of the problem 
here in Missouri" explains 

TBAG's Steve Taylor. 

effects of PCBs appeared as early as the 1930s, and Swedish 
scientists studying the biological effects of DDT began finding 
significant concentrations of PCBs in the blood, hair and fatty 
tissue of wildlife in the 1960s.4 

Research in the 1960s and seventies revealed PCBs and 
other aromatic organochlorines to be potent carcinogens, and 
also traced them to a wide array of reproductive, developmen
tal and immune system disorders [see J. Cummins in this 
issue].5 Their high chemical affinity for fat tissue, is responsi
ble for their dramatic rates of concentration and bioaccumula-
tion, and their wide dispersal throughout the North's aquatic 
food web: Arctic cod, for example, carry PCB concentrations 
48 million times that of their surrounding waters, and predato

ry mammals such as polar bears 
can harbour tissue concentrations 
of PCBs more than fifty times 
greater than that. Though the man
ufacture of PCBs was banned in 
the United States in 1976, its toxic 
and endocrine-disruptive effects 
persist worldwide.6 

The world's centre of PCB man
ufacturing was Monsanto's plant on the outskirts of East St. 
Louis, Illinois. East St. Louis is a chronically economically 
depressed suburb, across the Mississippi River from St. Louis, 
bordered by two large metal-processing plants in addition to 
the Monsanto facility. "East St. Louis", reports education 
writer Jonathan Kozol, "has some of the sickest children in 
America." Kozol reports that the city has the highest rate of 
fetal death and immature births in the state, the third highest 
rate of infant death, and one of the highest childhood asthma 
rates in the United States.7 

Dioxin: A Legacy of Contamination 
The people of East St. Louis continue to face the horrors of 
high-level chemical exposure, poverty, a deteriorating urban 
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infrastructure, and the collapse of even the most basic city ser
vices, but the nearby town of Times Beach, Missouri was 
found to be so thoroughly contaminated with dioxin that the 
US government ordered it evacuated in 1982. Apparently the 
town, as well as several private landowners, hired a contractor 
to spray its dirt roads with waste oil to keep dust down. The 
same contractor had been hired by local chemical companies 
to pump out their dioxin-contaminated sludge tanks. When 50 
horses, other domestic animals, and hundreds of wild birds 
died in an indoor arena that had been sprayed with the oil, an 
investigation ensued that eventually traced the deaths to diox
in from the chemical sludge tanks.8 Two young girls who 
played in the arena became i l l , one of whom was hospitalized 
for four weeks with severe kidney damage, and many more 
children born to mothers exposed to the dioxin-contaminated 
oil demonstrated evidence of immune system abnormalities 
and significant brain dysfunction.9 

While Monsanto has con
sistently denied any connec
tion to the Times Beach 
incident, the St. Louis-based 
Times Beach Action Group 
(TBAG) uncovered laboratory 
reports documenting the pres
ence of large concentrations of 
PCBs manufactured by Mon
santo in contaminated soil 
samples from the town. 1 0 

"From our point of view, Mon
santo is at the heart of the 
problem here in Missouri," 
explains TBAG's Steve Taylor. 
Taylor acknowledges that 
many questions about Times 
Beach and other contaminated sites in the region remain unan
swered, but cites evidence that close investigations of the 
sludge sprayed in Times Beach were limited to those sources 
traceable to companies other than Monsanto. 

The cover-up at Times Beach reached the highest levels in 
the Reagan Administration in Washington. The nation's envi
ronmental agencies during the Reagan years became notorious 
for officials' repeated backroom deals with industry officials, 
in which favoured companies were promised lax enforcement 
and greatly reduced fines. Reagan's appointed administrator of 
the Environmental Protection Agency, Anne Gorsuch Burford, 
was forced to resign after two years in office and her special 
assistant, Rita Lavelle, was jailed for six months for perjury 
and obstruction of justice. In one famous incident, the Reagan 
White House ordered Burford to withhold documents on 
Times Beach and other contaminated sites in the states of Mis
souri and Arkansas, citing "executive privilege", and Lavelle 
was subsequently cited for shredding important documents.11 

An investigative reporter for the Philadelphia Inquirer news
paper identified Monsanto as one of the chemical companies 
whose executives frequently hosted luncheon and dinner meet
ings with Lavelle.12 The evacuation sought by residents of 
Times Beach was delayed until 1982, eleven years after the 
contamination was first discovered, and eight years after the 
cause was identified as dioxin. 

Monsanto's association with dioxin can be traced back to its 
manufacture of the herbicide 2,4,5-T, beginning in the late 
1940s. "Almost immediately, its workers started getting sick 
with skin rashes, inexplicable pains in the limbs, joints and 
other parts of the body, weakness, irritability, nervousness and 
loss of libido," explains Peter Sills, author of a forthcoming 
book on dioxin. "Internal memos show that the company knew 

these men were actually as sick as they claimed, but it kept all 
that evidence hidden."13 An explosion at Monsanto's Nitro, 
West Virginia herbicide plant in 1949 drew further attention to 
these complaints. The contaminant responsible for these con
ditions was not identified as dioxin until 1957, but the US 
Army Chemical Corps apparently became interested in this 
substance as a possible chemical warfare agent. A request filed 
by the St. Louis Journalism Review under the US Freedom of 
Information Act revealed nearly 600 pages of reports and cor
respondence between Monsanto and the Army Chemical 
Corps on the subject of this herbicide byproduct, going as far 
back as 1952.14 

Agent Orange: The Poisoning of Vietnam 
The herbicide "Agent Orange", which was used by US military 
forces to defoliate the rainforest ecosystems of Vietnam during 
the 1960s (see H. Warwick in this issue) was a mixture of 

2,4,5-T and 2,4-D that was 

Monsanto's association with dioxin can be 
traced back to its manufacture of the 

herbicide 2,4,5-T, beginning in the late 
1940s. "Almost immediately, its workers 

started getting sick with skin rashes, 
inexplicable pains in the limbs, joints and 

other parts of the body, weakness, 
irritability, nervousness and loss of libido," 

explains Peter Sills. 

available from several sources, 
but Monsanto's Agent Orange 
had concentrations of dioxin 
many times higher than that 
produced by Dow Chemical, 
the defoliant's other leading 
manufacturer. This made 
Monsanto the key defendant in 
the lawsuit brought by Viet
nam War veterans in the Unit
ed States, who faced an array 
of debilitating symptoms 
attributable to Agent Orange 
exposure. When a $180 mil
lion settlement was reached in 
1984 between seven chemical 

companies and the lawyers for the veterans, the judge ordered 
Monsanto to pay 45.5 per cent of the total.15 

In the 1980s, Monsanto undertook a series of studies 
designed to minimize its liability, not only in the Agent Orange 
suit, but in continuing instances of employee contamination at 
its West Virginia manufacturing plant. A three and a half year 
court case brought by railroad workers exposed to dioxin fol
lowing a train derailment revealed a pattern of manipulated 
data and misleading experimental design in these studies. An 
official of the US EPA concluded that the studies were manip
ulated to support Monsanto's claim that dioxin's effects were 
limited to the skin disease chloracne.16 Greenpeace researchers 
Jed Greer and Kenny Bruno describe the outcome: 

"According to testimony from the trial, Monsanto misclas-
sified exposed and non-exposed workers, arbitrarily deleted 
several key cancer cases, failed to verify classification of chlo
racne subjects by common industrial dermatitis criteria, did 
not provide assurance of untampered records delivered and 
used by consultants, and made false statements about dioxin 
contamination in Monsanto products."17 

The court case, in which the jury granted a $16 million 
punitive damage award against Monsanto, revealed that many 
of Monsanto's products, from household herbicides to the San-
tophen germicide once used in Lysol brand disinfectant, were 
knowingly contaminated with dioxin. "The evidence of Mon
santo executives at the trial portrayed a corporate culture 
where sales and profits were given a higher priority than the 
safety of products and its workers," reported the Toronto Globe 
and Mail after the close of the trial. 1 8 "They just didn't care 
about the health and safety of their workers," explains author 
Peter Sills. "Instead of trying to make things safer, they relied 
on intimidation and threatened layoffs to keep their employees 
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working." 
A subsequent review by Dr. Cate Jenkins of the EPA's Reg

ulatory Development Branch documented an even more sys
tematic record of fraudulent science. "Monsanto has in fact 
submitted false information to EPA which directly resulted in 
weakened regulations under RCRA [Resources Conservation 
and Recovery Act] and FIFRA 
[Federal Insecticide, Fungi
cide and Rodenticide Act] . . ." 
reported Dr. Jenkins in a 1990 
memorandum urging the 
agency to undertake a criminal 
investigation of the company. 
Jenkins cited internal Monsan
to documents revealing that 
the company "doctored" sam
ples of herbicides that were 
submitted to the US Depart
ment of Agriculture, hid 
behind "process chemistry" 
arguments to deflect attempts 
to regulate 2,4-D and various chlorophenols, hid evidence 
regarding the contamination of Lysol, and excluded several 
hundred of its sickest former employees from its comparative 
health studies: 

Monsanto covered up the dioxin contamination of a wide 
range of its products. Monsanto either failed to report contam
ination, substituted false information purporting to show no con
tamination or submitted 
samples to the government for 
analysis which had been spe
cially prepared so that dioxin 
contamination did not exist.19 

Monsanto covered up the dioxin 
contamination of a wide range of its 

products. Monsanto either failed to report 
contamination, substituted false information 

purporting to show no contamination or 
submitted samples to the government for 

analysis which had been specially prepared 
so that dioxin contamination did not exist. 

Roundup: The World's 
Biggest-Selling 
Herbicide 
Today, glyphosate herbicides 
such as Roundup account for 
at least one sixth of Monsanto's total annual sales and half of 
the company's operating income,20 perhaps significantly more 
since the company spun off its industrial chemicals and syn
thetic fabrics divisions as a separate company, called Solutia, 
in September 1997. Monsanto aggressively promotes Roundup 
as a safe, general purpose herbicide for use on everything from 
lawns and orchards, to large coniferous forest holdings, where 
aerial spraying of the herbicide is used to suppress the growth 
of deciduous seedlings and shrubs and encourage the growth 
of profitable fir and spruce trees . 2 1 The Oregon-based North
west Coalition for Alternatives to Pesticides (NCAP) reviewed 
over forty scientific studies on the effects of glyphosate, and of 
the polyoxyethylene amines used as a surfactant in Roundup, 
and concluded that the herbicide is far less benign than Mon
santo's advertising suggests [For more on Roundup, see J. 
Mendelson in this issue]: 

In 1997, Monsanto responded to five years of complaints by 
the New York State Attorney General that its advertisements 
for Roundup were misleading: the company altered its ads to 
delete claims that the herbicide is "biodegradable" and "envi
ronmentally friendly", and paid $50,000 toward the state's 
legal expenses in the case.22 

In March 1998, Monsanto agreed to pay a fine of $225,000 
for mislabelling containers of Roundup on 75 separate occa
sions. The penalty was the largest settlement ever paid for vio
lation of the Worker Protection Standards of the Federal 
Insecticide, Fungicide and Rodenticide Act (FIFRA). Accord-

I n 1995, Monsanto ranked fifth among 
US corporations in the EPA's Toxic 

Release Inventory, having discharged 37 
million pounds of toxic chemicals into the 

air, land, water and underground. 

ing to the Wall Street Journal, Monsanto distributed containers 
of the herbicide with labels restricting entry into treated areas 
for only four hours instead of the required 12 hours.23 

This is only the latest in a series of major fines and rulings 
against Monsanto in the United States, including a $108 mil
lion liability finding in the case of the leukaemia death of a 

Texas employee in 1986, a 
$648,000 settlement for 
allegedly failing to report 
required health data to the 
EPA in 1990, a $1 million fine 
by the state Attorney General 
of Massachusetts in 1991 in 
the case of a 200,000 gallon 
acid wastewater spill, a $39 
million settlement in Houston, 
Texas in 1992 involving the 
deposition of hazardous chem
icals into unlined pits, and 
numerous others.24 In 1995, 
Monsanto ranked fifth among 

US corporations in the EPA's Toxic Release Inventory, having 
discharged 37 million pounds of toxic chemicals into the air, 
land, water and underground.25 

Monsanto's pharmaceutical products also have a troubling 
track record. The flagship product of Monsanto's GD Searle 
pharmaceuticals subsidiary is the artificial sweetener aspar
tame, sold under the brand names Nutrasweet and Equal. In 

1981, four years before Mon
santo purchased Searle, an 
FDA Board of Inquiry consist
ing of three independent scien
tists confirmed reports that 
had been circulating for eight 
years that "aspartame might 
induce brain tumours."26 The 
FDA revoked Searle's licence 
to sell aspartame, only to have 
its decision reversed under a 

new commissioner appointed by President Ronald Reagan. 
A 1996 study in the Journal of Neuropathology and Exper

imental Neurology has renewed this concern, linking aspar
tame to a sharp increase in brain cancers shortly after the 
substance was introduced. Dr. Erik Millstone of the Universi
ty of Sussex Science Policy Research Unit cites a series of 
reports from the 1980s linking aspartame to a wide array of 
adverse reactions in sensitive consumers, including headaches, 
blurred vision, numbness, hearing loss, muscle spasms and 

Genetic Engineering 
is Out of Control 
The product ion of genetically engineered crops in 
the US appears to be out of control . So, at least, is 
the view of Monsanto, the biggest producer of 
genetically modi f ied soya seed. They stated the other 
day in an interview w i t h Geoff Tansey, "Last year we 
had one mil l ion acres of soya wor ldwide , this year 
eight t o ten mi l l ion. The acreage is only l imited by 
the seed availabil ity." 

Presumably our undeniably patchy understanding 
of genetics is also going to g row exponentially, since 
that wou ld be the only just i f icat ion for increasing 
product ion by such a rate. 
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induced epileptic-type seizures, among numerous others.27 In 
1989, Searle again ran foul of the FDA, 2 8 which accused the 
company of misleading advertising in the case of its anti-ulcer 
drug, Cytotec. The FDA said that the ads were designed to 
market the drug to a much broader and younger population 
than the agency had advised. Searle/Monsanto was required to 
take out an ad in a number of medical journals, which was 
headed "Published To Correct a Previous Advertisement 
Which The Food And Drug Administration Considered Mis
leading."29 

Biotechnology's Brave New World 
Monsanto's aggressive promotion of its biotechnology products, 
from recombinant Bovine Growth Hormone (rBGH), to 
Roundup Ready soybeans and other crops, to its insect-resis
tant varieties of cotton, is seen by many observers as a contin
uation of its many decades of ethically questionable practices. 

Originally, Monsanto was one of four chemical companies 
seeking to bring a synthetic Bovine Growth Hormone, pro
duced in E. coli bacteria genetically engineered to manufacture 
the bovine protein, to market. Another was American 
Cyanamid, now owned by American Home Products, which is 
in the process of merging with Monsanto. As Jennifer Ferrara 
describes in this issue, Monsanto's 14-year effort to gain 
approval from the US Food and Drug Administration (FDA) to 
bring recombinant BGH to 
market was fraught with 
controversy, including 
allegations of a concerted 
effort to suppress informa
tion about the hormone's 
i l l effects. One FDA veteri
narian, Richard Bur
roughs, was fired after he 
accused both the company 
and the agency of sup
pressing and manipulating 
data to hide the effects of 
rBGH injections on the health of dairy cows.30 

In 1990, when FDA approval of rBGH appeared imminent, 
a veterinary pathologist at the University of Vermont's agricul
tural research facility released previously suppressed data to 
two state legislators documenting significantly increased rates 
of udder infection in cows that had been injected with the then-
experimental Monsanto hormone, as well as an unusual inci
dence of severely deforming birth defects in offspring of 
rBGH-treated cows.31 An independent review of the University 
data by a regional farm advocacy group documented addition
al cow health problems associated with rBGH, including high 
incidences of foot and leg injuries, metabolic and reproductive 
difficulties and uterine infections. The US Congress's General 
Accounting Office (GAO) attempted an inquiry into the case, 
but was unable to obtain the necessary records from Monsan
to and the University to carry out its investigation, particularly 
with respect to suspected teratogenic and embryotoxic effects. 
The GAO auditors concluded that cows injected with rBGH 
had mastitis (udder infection) rates one third higher than 
untreated cows, and recommended further research on the risk 
of elevated antibiotic levels in milk produced using rBGH. 3 2 

Monsanto's rBGH was approved by the FDA for commer
cial sale beginning in 1994. The following year, Mark Kastel 
of the Wisconsin Farmers Union released a study of Wisconsin 
farmers' experiences with the drug. His findings exceeded the 
21 potential health problems that Monsanto was required to 
list on the warning label for its Posilac brand of rBGH. Kastel 
found widespread reports of spontaneous deaths among 

rBGH-treated cows, high incidences of udder infections, 
severe metabolic difficulties and calving problems, and in 
some cases an inability to successfully wean treated cows off 
the drug. Many experienced dairy farmers who experimented 
with rBGH suddenly needed to replace large portions of their 
herd.33 Instead of addressing the causes of farmers' complaints 
about rBGH, Monsanto went on the offensive, threatening to 
sue small dairy companies that advertised their products as 
free of the artificial hormone, and participating in a lawsuit by 
several dairy industry trade associations against the first and 
only mandatory labelling law for rBGH in the United States.34 

Still, evidence for the damaging effects of rBGH on the health 
of both cows and people continued to mount.35 

Roundup-Ready Soybeans (RRS) 
Efforts to prevent labeling of genetically engineered soybean 
and maize exports from the United States suggest a continua
tion of the practices that were designed to squelch complaints 
against Monsanto's dairy hormone. While Monsanto argues 
that its "Roundup Ready" soybeans wil l ultimately reduce her
bicide use, the widespread acceptance of herbicide-tolerant 
crop varieties appears far more likely to increase farmers' 
dependence on herbicides [see J. Mendelson in this issue]. 
Weeds that emerge after the original herbicide has dispersed or 
broken down are often treated with further applications of her

bicides.36 "It wil l promote the 

In Canada, Monsanto had to recall 60,000 
bags of genetically engineered rape seed in 

1997. Apparently the shipment of Roundup-
resistant seed contained an inserted gene 

different from the one that had been approved 
for consumption by people and livestock. 

overuse of the herbicide," Mis
souri soybean farmer Bi l l 
Christison told Kenny Bruno 
of Greenpeace International. 
" I f there is a selling point for 
RRS, it's the fact that you can 
ti l l an area with a lot of weeds 
and use surplus chemicals to 
combat your problem, which 
is not what anyone should be 
doing."3 7 Christison refutes 
Monsanto's claim that herbi

cide-resistant seeds are necessary to reduce soil erosion from . 
excess tillage, and reports that Midwestern farmers have devel
oped numerous methods of their own for reducing overall use 
of herbicides. 

Monsanto, on the other hand, has stepped up its production 
of Roundup in recent years. With Monsanto's US patent for 
Roundup scheduled to expire in the year 2000, and competi
tion from generic glyphosate products already emerging 
worldwide, the packaging of Roundup herbicide with 
"Roundup Ready" seeds has become the centrepiece of Mon
santo's strategy for continued growth in herbicide sales.38 The 
possible health and environmental consequences of Roundup-
tolerant crops have not been fully investigated, including aller
genic effects, potential invasiveness or weediness, and the 
possibility of herbicide resistance being transferred via pollen 
to other soybeans or related plants.39 

While any problems with herbicide-resistant soybeans may 
still be dismissed as long-range and somewhat speculative, the 
experience of US cotton growers with Monsanto's genetically 
engineered seeds appears to tella very different story. Monsan
to has released two varieties of genetically engineered cotton, 
beginning in 1996. One is a Roundup-resistant variety and the 
other, named "Bollgard", secretes a bacterial toxin intended to 
control damage from three leading cotton pests. The toxin, 
derived from Bacillus thuringiensis, has been used by organic 
growers in the form of a natural bacterial spray since the early 
1970s. But while B.t. bacteria are relatively short-lived, and 
secrete their toxin in a form that only becomes activated in the 
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alkaline digestive systems of particular worms and caterpillars, 
genetically engineered B.t. crops secrete an active form of the 
toxin throughout the plant's life cycle.40 Much of the geneti
cally engineered maize currently on the market, for example, 
is a B.t. secreting variety, designed to repel the corn rootworm 
and other common pests. 

The first widely anticipated problem with these pesticide-
secreting crops is that the presence of the toxin throughout the 
plant's life cycle is likely to encourage the development of 
resistant strains of common crop pests. The US EPA has deter
mined that widespread resistance to B.t. may render natural 
applications of B.t. bacteria ineffective in just three to five 
years and requires growers to plant refuges of up to 40 per cent 
non-B.t. cotton in an attempt to forestall this effect. Second, 
the active toxin secreted by these plants may harm beneficial 
insects, moths and butterflies, in addition to those species that 
growers wish to eliminate.41 

But the damaging effects of B.t.-secreting "Bollgard" cot
ton have proved to be much more immediate, enough so that 
Monsanto and its partners have pulled five million pounds of 
genetically engineered cotton seed off the market and agreed 
to a multimillion dollar settlement with farmers in the southern 
United States. Three farmers who refused to settle with Mon
santo were awarded nearly $2 million by the Mississippi Seed 
Arbitration Council.42 Not only were plants attacked by the 
cotton bollworm, which Monsanto claimed they would be 
resistant to, but germination was spotty, yields were low, and 

They have successfully cast off their 
industrial chemical divisions and are 
now committed to replacing chemicals 

with "information" — an ironic stance 
for a company whose most profitable 

product is a herbicide. 

plants were misshapen, according to several published 
accounts.43 Some farmers reported crop losses of up to 50 per 
cent. Farmers who planted Monsanto's Roundup-resistant cot
ton also reported severe crop failures, including deformed and 
misshapen bolls that suddenly fell off the plant three quarters 
of the way through the growing season.44 

Despite these problems, Monsanto is advancing the use of 
genetic engineering in agriculture by taking control of many of 
the largest, most established seed companies in the United 
States. Monsanto now owns Holdens Foundation Seeds, sup
plier of germplasm used on 25-35 per cent of US maize 
acreage, and Asgrow Agronomics, which it describes as "the 
leading soybean breeder, developer and distributor in the Unit
ed States".45 This past spring, Monsanto completed its acquisi
tion of De Kalb Genetics, the second largest seed company in 
the United States and the ninth largest in the world, as well as 
Delta and Pine Land, the largest US cotton seed company.46 

With its Delta and Pine acquisition, Monsanto now controls 85 
per cent of the US cotton seed market.47 

The company has been aggressively pursuing corporate 
acquisitions and product sales in other countries as well. In 
1997, Monsanto bought Sementes Agroceres S.A., described 
as "the leading seed corn company in Brazil", with a 30 per 
cent market share.48 Earlier this year, the Brazilian Federal 
Police investigated an alleged illegal importation of at least 
200 bags of transgenic soybeans, some of which were traced to 

Robert B. Shapiro. President and Chief Operating Officer, Monsanto 
Company 

an Argentine subsidiary of Monsanto.49 According to Brazilian 
law, foreign transgenic products can only be introduced after a 
period of quarantine and testing to prevent possible damage to 
native flora. In Canada, Monsanto had to recall 60,000 bags of 
genetically engineered rape ("canola") seed in 1997.50 Appar
ently the shipment of Roundup-resistant seed contained an 
inserted gene different from the one that had been approved for 
consumption by people and livestock. 

Shapiro, The Image-Maker 
Given this long and troubling history, it is easy to understand 
why informed citizens throughout Europe and the US are 
reluctant to trust Monsanto with the future of our food and our 
health. But Monsanto is doing everything it can to appear 
unperturbed by this opposition. Through efforts such as their 
massive advertising campaign in Britain, their sponsorship of 
a new high-tech Biodiversity exhibit at the American Museum 

Monsanto Madness 
The firm's chief executive, Bob Shapiro, now talks of 
"Monsanto's Law", a spin-off of "Moore's Law", 
named after Gordon Moore, a co-founder of 
computer chipmaker Intel Corp., w h o first predicted 
tha t comput ing power wou ld double every 18 
months or so. 

By applying in format ion technology t o biology, 
Shapiro promises in Monsanto's Law that genetic 
in format ion wi l l double every year or two , providing 
an exponential increase in new products. While early 
work focussed on changing a single gene, scientists 
now work t o re-engineer several genes in a plant t o 
radically change its properties. 
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of Natural History in New York, and many others, they are try
ing to appear greener, more righteous and more forward-look
ing than even their opponents. 

In the US they are bolstering their image, and likely influ
encing policy, with the support of people at the highest levels 
of the Clinton administration. In May 1997, Mickey Kantor, an 
architect of Bil l Clinton's 1992 election campaign and United 
States Trade Representative during Clinton's first term, was 
elected to a seat on Monsanto's Board of Directors. Marcia 
Hale, formerly a personal assistant to the President, has served 
as Monsanto's public affairs officer in Britain.5 1 Vice President 
A l Gore, who is well-known in the US for his writings and 
speeches on the environment, has been a vocal supporter of 
biotechnology at least since his days in the US Senate.52Gore's 
Chief Domestic Policy Advisor, David W. Beier, was formerly 
the Senior Director of Government Affairs at Genentech, Inc.53 

Under CEO Robert Shapiro, Monsanto has pulled out all 
the stops to transform its image from a purveyor of dangerous 
chemicals to an enlightened, forward-looking institution cru
sading to feed the world. Shapiro, who went to work for GD 
Searle in 1979 and became the president of its Nutrasweet 
Group in 1982, sits on the President's Advisory Committee for 
Trade Policy and Negotiations and served a term as a member 
of the White House Domestic 
Policy Review.54 He describes 
himself as a visonary and a 
Renaissance Man, with a mis
sion to use the company's 
resources to change the world: 
'The only reason for working 
at a large company is that you 
have the capability of doing 
things on a large scale that 
really are important," he told 
an interviewer for Business Ethics, a flagship journal for the 
"socially responsible business" movement in the United 
States.55 

Shapiro harbours few illusions about Monsanto's reputation 
in the United States, recounting with sympathy the dilemma of 
many a Monsanto employee whose neighbours' children might 
wince when they find out where the employee works. He is 
anxious to demonstrate that he is in step with the widespread 
desire for systemic change, and is determined to redirect this 
desire toward his company's ends, as he demonstrated in a 
recent interview with the Harvard Business Review: "It's not a 
question of good guys and bad guys. There is no point in say
ing, Tf only those bad guys would go out of business, then the 
world would be fine.' The whole system has to change; there's 
a huge opportunity for reinvention."56 

Of course, Shapiro's reinvented system is one where huge 
corporations not only continue to exist, but exercise an ever-
increasing control over our lives. But Monsanto has reformed, 
we are told. They have successfully cast off their industrial 
chemical divisions and are now committed to replacing chem
icals with "information", in the guise of genetically engineered 
seeds and other products of biotechnology. This is an ironic 
stance for a company whose most profitable product is a her
bicide. It is an unlikely role for a company that seeks to intim
idate critics with lawsuits and suppress criticism in the media 
[see Peter Montague in this issue]. 

Monsanto's latest Annual Report, however, clearly demon
strates that it has learned all the right buzzwords. Roundup is 
not a herbicide, it is a tool to minimize tillage and decrease soil 
erosion. Genetically engineered crops are not just about prof
its for Monsanto, they're about solving the inexorable problem 
of population growth. Biotechnology is not reducing every-

The "second Green Revolution"promised 
by Monsanto and other biotechnology 

companies threatens even greater 
disruptions in traditional land tenure and 

social relations. 

thing alive to the realm of commodities - items to be bought 
and sold, marketed and patented - but is in fact a harbinger of 
"decommoditization": the replacement of single mass-pro
duced products with a vast array of specialized, made-to-order 
products.57 This is Newspeak of the highest order. 

Finally, we are to believe that Monsanto's aggressive pro
motion of biotechnology is not a matter of mere corporate 
arrogance, but rather the realization of a simple fact of nature. 
Readers of the Monsanto Annual Report are presented with an 
analogy between today's rapid growth in the number of identi
fied DNA base pairs and the exponential trend of miniaturiza
tion in the electronics industry, a trend first identified in the 
1960s. Monsanto has dubbed the apparent exponential growth 
of what it terms "biological knowledge" to be nothing less than 
"Monsanto's Law". Like any other putative law of nature, one 
has little choice but to see its predictions realized and, here, the 
prediction is nothing less than the continued exponential 
growth of Monsanto's global reach. 

But the growth of any technology is not merely a "law of 
nature". Technologies are not social forces unto themselves, 
nor merely neutral "tools" that can be used to satisfy any 
social end we desire. Rather they are products of particular 
social institutions and economic interests. Once a particular 

course of technological devel
opment is set in motion, it can 
have much wider conse
quences than its creators could 
have predicted: the more pow
erful the technology, the more 
profound the consequences. 

For example, the so-called 
Green Revolution in agricul
ture in the 1960s and seventies 
temporarily increased crop 

yields, and also made farmers throughout the world increas
ingly dependent on costly chemical inputs. This spurred wide
spread displacements of people from the land, and in many 
countries has undermined the soil, groundwater and social land 
base that sustained people for millennia.58 These large-scale 
dislocations have fuelled population growth, urbanization and 
social disempowerment, which have in turn led to another 
cycle of impoverishment and hunger. 

The "second Green Revolution" promised by Monsanto and 
other biotechnology companies threatens even greater disrup
tions in traditional land tenure and social relations. In rejecting 
Monsanto and its biotechnology, we are not necessarily reject
ing technology per se, but seeking to replace a life-denying 
technology of manipulation, control and profit with a genuine
ly ecological technology, designed to respect the patterns of 
nature, improve personal and community health, sustain land-
based communities and operate at a genuinely human scale. I f 
we believe in democracy, it is imperative that we have the right 
to choose which technologies are best for our communities, 
rather than having unaccountable institutions like Monsanto 
decide for us. Rather than technologies designed for the con
tinued enrichment of a few, we can ground our technology in 
the hope of a greater harmony between our human communi
ties and the natural world. Our health, our food and the future 
of life on Earth truly lie in the balance. 

Let us now examine the true nature of Monsanto's flagship 
products, and their effects on our health and the world's envi
ronment. 

Brian Tokar is the author of Earth for Sale (South End Press, 1997) and The Green 
Alternative (Revised Edition: New Society Publishers, 1992). He teaches at the Institute 
for Social Ecology and Goddard College, both in Plainfield, Vermont, USA. 
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PCBs - Can The 
World's Sea Mammals 

Survive Them? 
by Joseph E. Cummins 

Monsanto assures us in its recent advertisements that the health of the world's environment is a top priority. But this is 
not borne out by its record. Its products have caused extensive environmental destruction, and continue to do so. Among 

other things, it is largely responsible for putting the world's ocean mammals at serious risk of extinction. 

I: n 1929, Swann Corporation, which 
later became part of Monsanto, began 

-manufacturing poly chlorinated biph-
enyls (PCBs) for commercial use. PCBs 
are oily liquids that conduct heat but not 
electricity. As such, they could be used as 
an insulating fluid in electrical appliances 
and were widely applied in everything 
from hydraulic equipment to degreasing 
agents for nuclear submarines. 

In effect, Monsanto has either pro
duced or granted production licences for 
all but a very small fraction of the world's 
PCBs, and is responsible for the release of 
a massive 1.2 million tonnes of the deadly 
chemicals worldwide. 

Although the company was aware of 
adverse health affects in workers exposed 
to PCBs as early as the late 1930s, 1 2 3 4 

Monsanto continued to mass- produce 
them for decades until a highly-publicized 
PCB health scare 30 years later alerted 
policy-makers to the hazardous nature of 
the chemicals. The news has since only 
worsened. 

In 1968, 1,300 residents of Kyush, Japan, fell i l l after eating 
PCB-contaminated rice. Many of the affected women later 
gave birth to children with severe defects. 

In 1969, the New Scientist published a report revealing the 
capacity of PCBs to "bioaccumulate along the food chain."5 

The chemicals, which take many years to biodegrade, pass eas
ily through the lipid portions of cell membranes and are read
ily absorbed into mammalian 
fat tissue. Animals at the top of 
the food chain, like whales, 
polar bears, dolphins and 
humans, can store PCBs at 
highly concentrated levels. 
The result has been a terrify
ing array of adverse reactions. 

And in 1995, it was revealed6 that women who had eaten 
fish from the contaminated waters of the Great Lakes, Canada, 
gave birth to children with an unusually high susceptibility to 
bacterial infection. PCBs were also shown to damage nerves in 
the brains of developing mammalian foetuses, leading to 

; C O N T A I N S 

PCB's 
(Potytehlorinaied Biphenyis) 

ATTENTION 

behavioural and learning defects. 
Cancers, particularly malignant 

melanomas7 have also been clearly linked 
to PCB-poisoning. In Ontario, State com
pensation is provided for the toxins' 
malignant effects. In addition, PCB-pol
lution has been seen to result in immune 
defence deficiencies, hypertension and 
strokes. 

Initially, it was assumed that PCB-
accumulation was greatest nearest the 
sources of pollution. However, in 1988, 
the journal Environmental Pollution pub
lished an article revealing the extent of 
contamination borne in particular by 
marine mammals.8 Dolphins, whales and 
porpoises all contained levels of PCBs 
that far exceeded that of their terrestrial 
counterparts. Mediterranean blue-white 
dolphins, for example, were found to 
carry 833 parts per million in their blub
ber - nearly 17 times the level requiring 
goods to be labelled and handled as toxic 
waste. 

Marine mammals were also found to have a genetically pre
determined sensitivity to PCB-induced reproductive impair
ment;9 1 0 a sensitivity that only one in ten humans of European 
origin share.11 The chemicals, which mimic mammalian hor
mones, thus pose a real threat of extinction to these animals. 

Accumulation at the Poles 
Revelations that PCBs have actually been condensing at the 

Earth's poles, where there is 

1 

In effect, Monsanto has either produced or 
granted production licenses for all but a 
very small fraction of the world's PCBs 

no industrial activity to speak 
of, provoked both governmen
tal activity and real concern 
from polar populations. The 
North Pole, because of the 
intensity of industrial activity 
in the Northern hemisphere, 

has been the most badly affected. In 1998, for example, ringed 
seals from Arctic Norway were found to contain five times 
more PCBs than seals from the Canadian Arctic. 1 2 For the last 
three years, the Norwegian Polar Institute has been finding 
polar bears with both male and female sexual organs.13 This 

262 The Ecologist, Vol. 28, No 5, September/October 1998 



PCBS - C A N T H E W O R L D S ' SEA M A M M A L S S U R V I V E T H E M ? 

Two internat ional organizations now deal w i t h issues 
relating t o Arctic po l lu t ion : the Arctic Mon i to r ing 
and Assessment Program (AMAP) and the North 
American Free Trade Agreement's Environmental 
committee - the Commission for Environmental Co
operat ion (CEC) 

AMAP has published no-nonsense papers on the 
need for statutory measures in circumpolar countries 
t o manage Arctic po l lu t ion . The CEC has prepared a 
number of reports examining the remaining 
quantit ies o f PCBs. As far as possible, these a t tempt 
t o trace the pol lutants ' path back t o the 
environment. 

Marine mammals can store PCBs at highly concentrated levels. The results 
have been catastrophic. 

year, four hermaphroditic cubs have been seen - the highest 
tally so far - and researchers fear that up to four per cent of the 
bears may be affected. The Norwegian Special Adviser on 
polar affairs has pointed out the findings' implications for 
other life forms, including humans: "The polar bear, like us, is 
at the top of the food chain. We are very concerned," he said.14 

Native Arctic populations have little choice but to eat the 
food their environment provides. But the 
accompanying toxic overdose is causing 
inevitable disease. For instance, in Greenland, 
the children, partly at least as a result, are being 
administered two to three times as many pre
scriptive drugs as those in Sweden, Norway and 
the US. There are also many documented cases 
in that country of an increase in reproductive 
disorders.15'1647'18'19'20 

Despite the obvious cause for alarm, Cana
da's Northwest Territory officials recently 
issued a misleading public report, stating that 
blood taken from a group of newborn babies 

References 

contained less PCBs than the Canadian national average. A 
closer examination of the data, however, showed that PCB lev
els in Northern Territory babies were actually significantly 
higher than the national average21 - an illuminating insight into 
the growing tendency of Canadian bureaucrats to manipulate 
scientific studies to satisfy their immediate needs and desires. 

Although PCBs have been banned in many countries, 
research suggests that 20 per cent of the 1.2 million tonnes 
produced now pollute the world's oceans.22 The United 
Nations Environment Program committee is to begin negotia
tions between 120 nations on a global, legally-binding ban of 
12 persistent organic pollutants, including PCBs. Such a glob
al agreement is desperately needed but long overdue. Further

ed more, who is going to pay for the safe 
< destruction and replacement of the world's 
^ remaining PCB stock, particularly an estimat-
» ed 180,000 tonnes in the Third World? Perhaps 

Monsanto, as the Earth's prime PCB-producer 
and profiteer, should begin to balance its 
accounts with the Arctic ecosystems. It would 
certainly make its new self-image, as a defend
er of the environment, a little less incredible. 
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Agent Orange: 
The Poisoning 

ofVietnam 
by Hugh Warwick 

Monsanto was heavily involved in, and was the major financial 
beneficiary of one of the most shocking scandals of our age. 

Monsanto was one of the principal companies involved 
in supplying the 19 million gallons of herbicide used 
on Vietnam between 1962 and 1971. Under the mili

tary project code-named Operation Ranch Hand, the US Air 
Force sprayed some 6 million acres of South Vietnam's forest, 
while some was used specifically to ki l l crops. Non-crop use 
was designed to cut wide swathes through the jungle, denying 
ground cover to the opposition army, especially along main 
transport routes, making ambush more difficult. 

The most widely deployed defoliant was Agent Orange, of 
which at least 11 million gallons was used. Agent Orange is a 
50:50 mix of two phenoxy herbicides: 2,4-D (2,4-dichlorophe-
noxy acetic acid) and 2,4,5-T (2,4,5-trichlorophenoxy acetic 
acid). These components were common agricultural chemi
cals, widely used in the United 
States. Its name comes from 
the coloured coding on the 
drums used by the military 
(there was a whole range of 
different chemicals used as 
defoliants - including Agent's 
White, Blue and Pink). Unfor
tunately in the rush to meet the 
military's demand for Agent 
Orange, a contaminant became 
concentrated in the manufac
ture process. 

TCDD (2,3,7,8-tetrachlorodibenzo-para-dioxin) is an 
unavoidable, and unwanted, by-product of the manufacture of 
2,4,5-T, However, in domestic preparations, it is present in 
much lower concentrations, 0.05 ppm (parts per million) as 
opposed to peaks of 50 ppm in stock shipped to Vietnam. 
Therefore dioxin contamination of Agent Orange was up to 
1,000 times higher than in domestic herbicides. TCDD is 
believed to be the most toxic of the dioxins, a family of chem
icals that has been described as, "the most toxic substances 
known to humans".12 

So the legacy of the use of Agent Orange is more profound 
than just the damage to the ecosystem. And it is one that has 
had consequences far beyond the forests of South-East Asia. 

Perhaps the most gruesome legacy of Agent 
Orange is to be found in a locked room in 

Tu Du Obstetrical and Gynaecological 
Hospital in Saigon. Here the walls are 

lined with jars containing aborted and full 
term foetuses 

Indeed, it has followed the American personnel home. Despite 
much conjecture from chemical companies, an independent 
scientific review has concluded that there is a significant link 
between exposure to Agent Orange and serious illness -
including various cancers, serious skin disorders (chloracne) 
and liver disorders.3 

But while these cases have received great attention, it 
should be remembered that rarely did Americans serve in Viet
nam for more than a year. For those whose homes were repeat
edly dosed with poison, there was no escape. And some 
estimates now put the figure of children born in Vietnam with 
dioxin related deformities since the 1960s as up to 500,000. 

Perhaps the most gruesome legacy of the contaminated her
bicide, though, is to be found in a locked room in Tu Du 

Obstetrical and Gynaecologi
cal Hospital in Saigon. Here 
the walls are lined with 
shelves filled with jars of for
malin, containing aborted and 
full-term foetuses. They are 
just a sample of the horror that 
emerged from Vietnam - and 
the hospital has for a long time 
now been unable to afford the 
bottles and formalin to pre
serve more specimens. They 

feature double and triple conjoined bodies, faces covered in 
cancerous growths and other terrible deformities.4 

So it would seem that when the veterans of the war in Viet
nam started to succumb to a wide range of illness, the compa
nies responsible for the contamination would offer 
compensation. However, companies such as Monsanto and 
Dow Chemicals were involved in a lengthy campaign of belit
tling scientific evidence proving the toxicity of dioxins. A class 
action suit was brought against seven companies involved 
(Monsanto, Dow Chemicals, Uniroyal, Hercules, Diamond 
Shamrock, Thompson Chemical and TH Agriculture). This 
was settled out of court in May 1984 for victims and families 
exposed to herbicides for $ 180 million, but the companies con
tinued to deny Agent Orange was responsible for the health 
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Some estimates now put the figure of children born in Vietnam with dioxin related deformities since the 1960s as up to 500,000. 

complaints.5 

The foundation for the chemical industry's defence comes 
from the fact that there are differences in the way that species 
react - and that there are obvious obstacles preventing experi
mentation on humans. Of the few studies on exposure of diox-
ins to humans, some failed to show any increased risk of 
cancer. Principal amongst these were two Monsanto-spon-
sored studies of Monsanto workers accidentally exposed to 
dioxin.6 

That is why the veterans had to settle for little more than 
'nuisance value' compensation. By the time further evidence 
emerged of the carcinogenicity of dioxins, it was too late for 
the veterans as the courts had closed their doors on further set
tlements.7 

However, Dr Cate Jenkins, a chemist with the US Environ
mental Protection Agency (EPA), wrote in 1990 that there was 
evidence that the Monsanto studies had been undertaken fraud
ulently. She called for a scientific investigation - but was 
ignored and the EPA embarked upon a criminal investigation 
of Monsanto. The chemical giant lobbied hard: the investiga
tion lasted over two years, and ended up being 'spun' onto the 
whistleblower, Dr Jenkins. While the criminal investigation 
was quietly dropped, the campaign of harassment against Dr 
Jenkins was only stopped by the Secretary of Labor. 

It seems that despite the best efforts of Monsanto, the real
ity of the risks associated with dioxin are emerging. Thus 
recent EPA reports state that there is convincing human evi
dence of dioxin's carcinogenicity. The World Health Organi
zation has recently slashed its recommended safe limit for 
dioxin intake by 60-90 per cent. This wil l mean that many con

sumers wil l already have intakes well in excess of the new lim
its. A panel of experts noted that "Subtle effects might already 
be occurring in the general population at current background 
levels . . . every effort should be made to reduce exposure to 
the lower end of this range."8 The question is whether Mon
santo deliberately manipulated its studies to reduce its liabili
ty to Vietnam veterans?9 

A great many lives were ruined by the senseless conflict in 
Vietnam. That a multinational company, now trying to sell 
itself as the saviour of a starving world, should have profited 
out of this enduring misery is a sad indictment of the state we 
are in. That Monsanto still continues to shirk its responsibility 
to the veterans of the conflict, both American and Vietnamese 
is disgraceful. 

Hugh Warwick is a freelance journalist and editor of Splice, the magazine of the 
Genetics Forum. 
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Bovine Growth 
Hormones 

by Paul Kingsnorth 

The classic Monsanto combination of bad science, misleading claims, the silencing and rubbishing of opponents and the 
hushing-up of damning information, is abundantly evident in the case of the corporation's first commercially-available 

genetically-modified product: bovine growth hormone, or Bovine Somatotropin as it is known in the US. 

R ecombinant Bovine Growth Hormone 
(rBGH - also known as Bovine Soma
totropin, or BST) is a genetic-ally engi

neered copy of a naturally-occurring hormone 
produced by cows. The purpose of rBGH is to 
enable cows to produce more milk than they 
naturally would. It works by altering gene 
expression of glucose transporters in the cow's 
mammary gland, skeletal muscle and omental 
fat. The gene facilitates the repartitioning of 
glucose to the mammary gland, which in turn 
produces more milk. 

Cows injected with a daily dose of Monsanto's rBGH -
marketed under the brand name Posilac - are generally expect
ed to increase their milk yield by between 10 and 20 per cent. 
However, the problems and side-effects associated with rBGH 
are legion. Such are its actual and potential dangers that it is 
banned in Canada, the Euro-
pean Union and a number of 
other countries, despite the 
best efforts of Monsanto to 
prise open those markets. 
However, rBGH has been in 
use in other countries - most 
notably the USA - for some 
years. And it is from there that 
the bad news has been emerg
ing. 

Who Benefits? 
The US Food and Drug 
Administration (FDA) declared 
rBGH officially "safe" in 1993, and Monsanto began selling 
Posilac to dairy farmers in February of the next year.1 In the 
USA there are two obvious benefits of its widespread use: an 
estimated annual income for Monsanto of between $300 and 
$500 million, and an estimated 12 per cent increase in the 
nation's supply of milk. 2 Yet since the 1950s, America's dairies 
have consistently produced more milk than the nation can con
sume, the surplus being bought up every year by the Federal 
Government to prevent the price from plummeting. In the peri
od 1980-85, the US government spent an average of $2.1 bil
lion every year buying surplus milk. 3 No-one in the US needs 
the extra milk that Posilac can provide. 

In 1994, the company's researchers claimed 
that ((there is no evidence that hormonal 

content of milk from rBST treated cows is 
in any way different from cows not so 
treated." Yet, in 1993, Monsanto had 

admitted that <(the IGF-1 level [in milk] 
went up subsantially [about five times as 

much]" when rBGH was used. 

What's more, the animals treated with the hormone are sub
jected to tremendous stress as a result. Normally, for about 12 
weeks after a cow calves, she produces milk at the expense of 
her health. The cow loses weight, is infertile and is more sus
ceptible to diseases. Eventually, milk output diminishes and 

the cow's body begins to 
recover. By injecting rBGH, a 
farmer can postpone that 
recovery for another eight to 
12 weeks, substantially 
increasing the cow's milk out
put, but also rendering her 
more susceptible to disease.4 

For a comprehensive list of 
the potential ill-effects of 
rBGH on cows, one need look 
no further than the warning 
label which the US Food and 
Drugs Administration (FDA) 
requires Monsanto to include 

in every shipment of Posilac. The label outlines 21 health 
problems associated with the use of Posilac, including cystic 
ovaries, uterine disorders, decrease in gestation length and 
birth weight of calves, increased twinning rates and retained 
placenta.5 

Potentially the most serious problem, however, is the 
increased risk of mastitis, or inflammation of the udder. A cow 
with mastitis produces milk with pus in it. Dairies wil l not 
accept milk which has an abnormally high somatic cell count 
(i.e., a high proportion of pus), and mastitis can thus be a seri
ous source of lost revenue to the dairy farmer. Many farmers 
seek to treat the problem with antibiotics, but antibiotic 
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residues in milk are suspected of causing health problems in | 
humans who drink it, as well as contributing to the develop- S 
ment of antibiotic resistance amongst bacteria.6 | 

Concerned by the potential effects of rBGH, the US Nation- 1 / 3 

al Farmers Union (NFU) set up an rBGH telephone hotline in 
1994, for farmers to report any problems associated with Posi-
lac. Hundreds of farmers called the hotline. John Shumway, a 
New York State dairy farmer, told the hotline that he had had 
to replace 50 cows as a result of adverse reactions to Posilac. 
His estimated losses from the use of rBGH came to about 
$100,000.7 Melvin Van Heel, a Minnesota farmer, experienced 
mastitis, abortions and open sores in his rBGH-treated cows. " I 
got more milk, but I didn't think it was worth it," he said. 
Michigan farmer Steve Schulte reported that his vet's bill fell 
dramatically after he stopped using rBGH. Florida Farmer A l 
Cole lost eight cows and had to cull an additional 15. Three 
others later gave birth to deformed calves.8 

The NFU has a record of many more such complaints. Such 
is the dissatisfaction, that farmers all over the States are giving 
up using the hormone. In 1995, the NFU reported that "in 
some areas of the country, farmers are reporting that 60 to 90 
per cent or more of the farms that have tried BGH have dis
continued its use."9 

It should thus be quite clear that it is only Monsanto that 
benefits from the sale of this perfectly useless product. 

The Human Health Risks 
Even leaving aside the health problems caused by antibiotic 
residues in milk - a side-effect of an increase in mastitis - the 
effects of rBGH on human health could be devastating. Most 
worrying are scientific studies linking rBGH to cancer. 

When a cow is injected with rBGH, its presence in the 
blood stimulates production of 
another hormone, called 
Insulin-Like Growth Factor 1 
(IGF-1), a naturally-occurring 
hormone-protein in both cows 
and humans. The use of rBGH 
increases the levels of IGF-1 
in the cow's milk. Because 
IGF-1 is active in humans -
causing cells to divide - some 
scientists believe that ingest
ing high levels of it in rBGH-
treated milk could lead to 
uncontrolled cell division and 
growth in humans - in other 
words, cancer.10 

Monsanto have naturally been keen to deny that IGF-1 lev
els in rBGH treated milk could be high enough to pose a threat. 
Writing in The Lancet in 1994, the company's researchers 
claimed that "there is no evidence that hormonal content of 
milk from rBST treated cows is in any way different from 
cows not so treated."11 Yet in a later issue of the same journal, 
a British res-earcher pointed out that Monsanto had admitted, 
in 1993, that "the IGF-1 level [in milk] went up substantially 
[about five times as much.]" when rBGH was used.12 

A number of studies have since warned of the effects of 
excess IGF-1. Two British researchers reported in 1994 that 
IGF-1 induced cell division in human cells.13 The next year, a 
separate study discovered that IGF-1 promoted the growth of 
cancer tumours in laboratory animals, by preventing natural 
cell death.14 

In 1996, Professor Samuel Epstein, from the University of 
Illinois, Chicago, conducted a detailed study of the potential 
effects of increased levels of IGF-1 on humans. Epstein's 

"With the complicity of the FDA, the 
entire nation is currently being subjected to 

an experiment involving large-scale 
adulteration of an age-old dietary staple by 

a poorly characterized and unlabelled 
biotechnology product . . . it poses major 
potential health risks for the entire US 

population. " - Professor Sam Epstein 

Trust you to go and stand in some growth hormone 

resulting, peer-reviewed, paper found that IGF-1 from rBGH 
treated cows may lead to breast and colon cancer in human 
milk-drinkers. Epstein's fiery conclusion was that "with the 
complicity of the FDA, the entire nation is currently being sub
jected to an experiment involving large-scale adulteration of an 
age-old dietary staple by a poorly characterized and unlabelled 
biotechnology product.. . it poses major potential health risks 
for the entire US population."15 

Two studies published earlier this year seem to back Pro
fessor Epstein's findings. A study of American women pub
lished in The Lancet in May found a seven-fold increased risk 
of breast cancer among pre-menopausal women with high lev
els of IGF-1 in their blood.16 A separate study published in Sci-

ence in January found a 
four-fold increase in risk of 
prostate cancer among men 
with high levels of IGF-1 in 
their blood.17 [See boxes 1 and 
2] 

Hormone Economics 
Quite apart from the health 
risks associated with rBGH, its 
increased use across the world 
would contribute to the decline 
of the small farm and the 
monopolization of agriculture 
by multinational corporations. 

Basic economics tells us that an increase in the supply of a 
product leads to a fall in its price. The US government has only 
avoided an overall crash in milk prices in recent decades by 
buying up surplus milk. I f widespread use of rBGH in any 
country leads to a significant increase in milk supply, and i f the 
government is unable or unwilling to buy up any surplus, the 
resulting dramatic fall in prices wil l drive small farmers to the 
wall and ensure, as many other aspects of the 'Green revolu
tion' have done, that big, intensive, high-technology farms are 
the ones that survive in an increasingly competitive market
place. 

Gagging the Critics 
Monsanto's response to those who dare to criticize rBGH has 
been the usual intimidation, lawsuits, manipulation of facts 
and expensive propaganda. In this they have been aided and 
abetted, in the US, by the FDA, which has been referred to by 
critics as 'Monsanto's Washington Office' [see Ferrara in this 
issue]. 
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Bovine Growth Hormone and Prostate Cancer 
As reported in a January 23, 1998 
article in Science, men w i t h high 
blood-levels of the naturally 
occurring hormone, insulin-like 
g rowth factor 1 (IGF-1), are over four 
times more likely t o develop f u l l 
b lown prostate cancer than are men 
w i t h lower levels. The report 
emphasized tha t high IGF-1 blood-
levels are the strongest known risk 
factor for prostate cancer, even 
exceeding tha t for a family history 
of the disease, and tha t reducing 
IGF-1 levels is likely t o prevent this 
cancer. It was fur ther noted tha t 
IGF-1 markedly stimulates the 
division and prol i ferat ion of normal 
and cancerous prostate cells and 
that it blocks the programmed self-
destruction of cancer cells, thus 
enhancing the g rowth and 
invasiveness of latent prostate 
cancer. These f indings are highly 
relevant to any efforts t o prevent 
prostate cancer, whose rates have 
escalated by 180 per cent since 1950, 
and which is now the commonest 
cancer in non-smoking men, w i t h an 
estimated 185,000 new cases and 
39,000 deaths in 1990. 

Whi le warn ing that increasing 
IGF-1 blood-levels, due t o t reat ing 

the elderly w i t h g rowth hormone 
(GH) t o slow ageing, may increase 
risks of prostate cancer, the 1998 
report appears unaware of the fact 
tha t the entire US populat ion is now 
exposed t o high levels of IGF-1 in 
dairy products. In February 1995 the 
Food and Drug Administrat ion (FDA) 
approved the sale of unlabelled milk 
f rom cows injected w i t h Monsanto's 
genetically engineered bovine 
g rowth hormone, rBGH, t o increase 
milk product ion. As detai led in a 
January 1996 report in the 
International Journal of Health 
Services, rBGH milk differs f rom 
natural milk chemically, 
nutr it ional ly, pharmacologically and 
immunologically, besides being 
contaminated w i t h pus and 
antibiotics resulting f rom mastitis 
induced by the biotech hormone. 
Most critically, rBGH milk is 
supercharged w i th high levels of 
abnormally potent IGF-1, up t o ten 
times the levels in natural milk and 
over ten times more potent . IGF-1 
resists pasteurization and digestion 
by stomach enzymes and is wel l 
absorbed across the intestinal wal l . 
Still- unpublished Monsanto tests, 
disclosed by the FDA in summary 

fo rm in 1990, showed that 
statistically significant growth-
st imulat ing effects were induced in 
organs of adult rats by feeding IGF-1 
at the lowest dose levels for only 
t w o weeks. Drinking rBGH milk 
wou ld thus be expected t o increase 
blood IGF-1 levels and t o increase 
risks of developing prostate cancer 
and promot ing its invasiveness. 
Apart f r om prostate cancer, mult ip le 
lines of evidence have also 
incriminated the role of IGF-1 as risk 
factors for breast, colon and 
chi ldhood cancers. 

Faced w i t h such evidence, the 
FDA should immediately w i thd raw 
its approval of rBGH milk, the sale 
of which benefits only Monsanto 
whi le posing major public health 
risks for the entire US populat ion. 
Failing early FDA action, consumers 
should demand explicit labell ing 
and only buy rBGH-free milk. 

Prepared by The Cancer Prevention 
Coalition. 
Contact: Samuel S. Epstein, MD, 
Professor of Environmental Medicine at 
the University of Illinois School of Public 
Health, Chicago, and Chairman of the 
Cancer Prevention Coalition. 

The first response by the Monsanto/FDA axis to concerns 
about rBGH in milk (US surveys have consistently shown that 
more than 70 per cent of respondents do not want to drink it) 
was to turn to the law. In 1994, the FDA warned retailers not 
to label milk that was free of rBGH - thus effectively remov
ing from consumers the right to choose what they drank. The 
FDA's main justification for this was that, in their words, there 
was "virtually" no difference between rBGH-treated milk and 
ordinary milk. Labelling would thus unfairly discriminate 
against companies like Monsanto.18 

"I'm going to put you on a course of hormones — I 
recommend drinking three pints of milk a day". 

The FDA official responsible for developing this labelling 
policy was one Michael R. Taylor. Before moving to the FDA, 
he was a partner in the law firm that represented Monsanto as 
it applied for FDA approval for Posilac. He has since moved 
back to work for Monsanto.19 

As a result of this policy, the FDA threatened retailers with 
legal action i f they dared to label their milk 'BGH-free'. Mon
santo itself filed two lawsuits against milk processors who 
labelled their milk, and posted warnings to others not to do 
so.20 The American ice-cream makers Ben and Jerry, who have 

g always refused to use BGH-treated milk, recently filed a law-
3 suit against the state of Illinois, which ruled that they cannot 
z label their products 'BGH-free'.21 

Monsanto and its allies have even used the US Constitution 
to prevent consumers knowing what is in the milk they drink. 
In April 1994, the State of Vermont passed a law requiring that 
products containing rBGH be clearly labelled. A coalition of 
dairy industries and Monsanto immediately filed a suit assert
ing that the new law was "unconstitutional", on the grounds 
that it violated the First Amendment, which asserts a constitu
tional right not to be forced to disclose information. Monsanto 
won.2 2 

Faced with growing consumer outrage at these tactics, 
Monsanto has now reluctantly abandoned its lawsuits against 
retailers, and labelling milk 'BGH-free' is now permitted in the 
US. But the FDA still refuses to require producers to so label 
their milk, and even now, many people have no idea what's 
really in their milk. 

In other areas of society, Monsanto has also been accused of 
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Bovine Growth Hormone and Breast Cancer 
As reported in a May 9 article in The 
Lancet, women w i t h a relatively 
small increase in blood-levels of the 
naturally occurring g row th 
hormone, Insulin-like Growth Factor 
1 (IGF-1), are up t o seven times 
more likely t o develop 
premenopausal breast cancer than 
women w i t h lower levels. Based on 
those results, the report concluded 
that the risks of elevated IGF-1 
blood-levels are among the leading 
known risk factors for breast cancer, 
and are exceeded only by a strong 
family history of the disease or 
unusual mammographic 
abnormalit ies. Apart f r om breast 
cancer, an accompanying editorial 
warned tha t elevated IGF-1 levels 

are also associated w i t h greater-
than-any-known risk factors for 
other major cancers, particularly 
colon and prostate. 

This latest evidence is not 
unexpected. Higher rates of breast, 
besides colon, cancer have been 
reported in patients w i t h gigantism 
(acromegaly) who have high IGF-1 
blood-levels. Other studies have also 
shown tha t administrat ion of IGF-1 
to elderly female primates causes 
marked breast enlargement and 
prol i ferat ion of breast tissue, tha t 
IGF-1 is a potent st imulator of 
human breast cells in tissue culture, 
tha t it blocks the programmed self-
destruction of breast cancer cells, 
and enhances their g rowth and 

invasiveness. 
Again, these various reports 

appear surprisingly unaware of the 
fact tha t the entire US populat ion is 
now exposed t o high levels of IGF-1 
in dairy products. 

For these reasons too , the FDA 
should w i thd raw its approval of 
rBGH milk. A Congressional 
investigation of the FDA's 
abdication of responsibility is wel l 
overdue. 

Prepared by The Cancer Prevention 
Coalition, 
Contact: Samuel S. Epstein, MD, 
Professor of Environmental Medicine at 
the University of Illinois School of Public 
Health, Chicago, and Chairman of the 
Cancer Prevention Coalition. 

underhand methods as it tries to cover up the truth about 
rBGH. The now-notorious 'Fox TV Episode' [see Montague in 
this issue], where the corporation was accused of forcing a 
documentary about rBGH off the air, is but one obvious exam
ple. In their book Toxic Sludge Is Good For You, John C. 
Stauber and Sheldon Rampton recount one episode in 1990 
where the corporation's PR firm sent a 'mole' to a meeting of 
anti-rBGH campaigners. The 'mole', posing as a concerned 
housewife, was in fact an employee of Monsanto's PR firm 
Burson-Marsteller, sent to discover in advance what the oppo
sition's tactics would be.23 

Down at the grassroots, American farmers have reported 
many instances of Monsanto officials playing down, disguis
ing or trying to cover up the adverse effects of rBGH, includ
ing telling farmers that their mastitis problems were unique, or 
that health problems that arose after using Posilac were the 
fault of the farmer, rather than the drug 

Monsanto's conduct in this, as in so many other matters 

relating to rBGH, has been less than honest. Is it surprising 
then, that their current claims to welcome an 'open debate' 
about biotechnology are so often taken with several lorry loads, 
rather than the proverbial 'pinch' of salt? 

Paul Kingsnorth is a writer and environmental campaigner. A former journalist at The 
Independent, he has written for The Guardian, Independent on Sunday, Resurgence, 
BBC Wildlife and a number of other publications. 
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Roundup: 
The World's 

Biggest-Selling 
Herbicide 

by Joseph Mendelson 

Though one of Monsanto's main arguments for biotechnology is that it reduces the 
need for herbicides, its main emphasis has been on developing crops that are 

resistant to Roundup, and which can only further increase the sales of this herbicide. 

This past spring Monsanto launched a £1 million adver
tising campaign in the United Kingdom to tout the ben
efits of genetically engineered foods. Currently 

Monsanto and its subsidiaries hold the patents on half of the 36 
genetically engineered whole foods being marketed in the 
United States. A centrepiece of the advertising campaign is the 
multinational's claim that genetically engineered foods will 
significantly reduce the use of pesticides and herbicides.1 As 
the company proclaims, "We believe food should be grown 
with less pesticides and herbicides." Unmentioned in its adver
tising blitz is that Monsanto is a major producer of agricultur
al chemicals, and is using genetic engineering to dramatically 
increase, not decrease, the use 
of herbicides on crops. 

Monsanto has built much of 
its corporate empire upon the 
back of one chemical -
glyphosate. Introduced almost 
25 years ago, glyphosate, mar
keted mainly as the herbicide 
Roundup, is Monsanto's key 
agri-chemical product. 
Glyphosate product sales are 
worth $1,200 million a year.2 

In the United States, 
glyphosate's estimated annual 
use ranges from between 19 
and 26 million pounds.3 In 1994, it was used on almost 
800,000 acres in the UK. 4 Registered in the United States since 
1974, glyphosate is a broad-spectrum herbicide used to ki l l 
crop weeds. It is used on a wide variety of annual, biennial and 
perennial grasses, sedges, broad-leafed weeds, woody shrubs 
and commercial crops and is the eighth most commonly used 
herbicide in US agriculture and the second most commonly 
used herbicide in non-agricultural situations.5 This Monsanto 
flagship product continues to generate a remarkable annual 

Monsanto has claimed that "We believe 
food should be grown with less pesticides 

and herbicides" but unmentioned in its 
advertising blitz is that Monsanto is a 

major producer of agricultural chemicals, 
and is using genetic engineering to 

dramatically increase, not decrease, the use 
of herbicides on crops. 

growth of about 20 per cent year after year. Its continued 
growth has led one industry analyst to state, "Roundup rules 
the world." 6 

There is, however, a natural barrier to continued significant 
increases in the use of Roundup. Obviously the use of too 
much of the herbicide on any crop wil l not only destroy 
unwanted weeds but also the crop itself. Monsanto's solution 
to this dilemma has been to create crops resistant to the herbi
cide. Farmers using the new resistant crops can now use far 
greater amounts of Roundup without fear of destroying the 
plants. It's a double financial win for Monsanto in that they can 
now sell the herbicide-resistant plants and ever more amounts 

of Roundup. While the 
increased sales of Roundup 
are a major boost for Monsan
to, increased use of the chemi
cal poses numerous health and 
ecological risks. 

Despite advertising claims 
that Roundup is safe for 
humans, pets and wildlife, and 
is benign to the environment, 
it is known to cause a variety 
of often serious health prob
lems (see Box). An extensive 
scientific review by the US-
based National Coalition for 

Alternatives to Pesticides (NCAP) found a variety of human 
health and environmental problems associated with the herbi
cide.7 In particular, oral and skin testing on glyphosate placed 
the herbicide in Toxic Category I I I (Caution), and other testing 
suggested that glyphosate can cause toxic reactions on mam
mals (which include convulsions and even cessation of breath
ing).8 

Severe toxicity problems associated with Roundup, howev
er, are not thought to stem primarily from the active ingredient 
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Monsanto's Roundup: 
a recipe for soil erosion 
and an end to diversity 
The most widespread application of genetic 
engineering in agriculture is herbicide-resistance, ie 
the breeding of crops t o be resistant t o herbicides. 
Monsanto's Roundup-Ready Soya and Cotton are 
examples of this applicat ion. When introduced t o 
Third Wor ld fa rming systems, this w i l l lead t o 
increased use of agri-chemicals, thus increasing 
environmental problems. It wi l l also destroy the 
biodiversity tha t is the sustenance and l ivel ihood 
base of rural women. What are weeds for Monsanto 
are food , fodder and medicine for Third Wor ld 
women . 

In Indian agriculture women use 150 d i f ferent 
species of plants for vegetables, fodder and heal th
care. In West Bengal, 124 " w e e d " species collected 
f rom rice fields have economic importance fo r 
farmers. In the Expana region of Veracruz, Mexico, 
peasants uti l ize about 435 w i ld plant and animal 
species, of which 229 are eaten. 

The spread of Roundup-Ready crops wou ld 
destroy this diversity and the value it provides t o 
farmers. It wou ld also undermine the soil 
conservation functions of cover crops and mixed 
crops, thus leading t o accelerated soil erosion. 
Contrary to Monsanto myths, Roundup-Ready crops 
are a recipe for soil erosion, not a method for soil 
conservation. 

Vandana Shiva 

glyphosate, but rather from unlabelled "inert" ingredients 
designed to make Roundup easier to use and more efficient. 
Roundup consists of 99.04 per cent "inert" ingredients, many 
of which have been identified, including polyethoxylated tal-
lowamine surfactant (known as POEA), related organic acids 
of glyphosate, isopropylamine, and water. Researchers have 
found that the acute lethal dose of POEA is less than one-third 
that of glyphosate alone.9 Studies by Japanese research-ers on 
poisoning victims discovered that this "inert" ingredient 
caused acute toxicity in patients. Symptoms of acute POEA 
poisoning included gastrointestinal pain, vomiting, excess 
fluid in the lungs, pneumonia, clouding of consciousness and 
destruction of red blood cells.10 Another Roundup "inert", iso
propylamine, is extremely destructive to mucous membrane 
tissue and the upper respiratory tract.11 Ultimately, the Japan
ese researchers calculated that ingestion of slightly more than 
200 ml (three quarters of a cup) of Roundup would be fatal.12 

Subsequent laboratory studies have also shown that 
glyphosate-containing products cause genetic damage and 
reproductive effects in a wide variety of organisms.13 

NCAP's analysis also revealed that Roundup can cause a 
number of negative environmental impacts. For instance, while 
it is claimed that Roundup is inactivated rapidly in soil, it is 
more accurate to say it is usually absorbed into soil compo
nents. Thus, glyphosate remains active in soils, and residues of 
glyphosate have been found in lettuce, carrots and barley 
planted one year after glyphosate treatment.14 The chemical 
has detrimental environmental effects. Glyphosate-containing 
products have been found to ki l l beneficial insects such as par-
asitoid wasps, lacewings and ladybugs.15 Roundup has also 
been shown to affect earthworms and beneficial fungi, to 
inhibit nitrogen fixation, and to increase the susceptibility of 
crop plants to disease.16 

Despite Roundup's myriad risks, Monsanto's ads for the 
product continue to represent the herbicide as environmentally 
benign or even beneficial. Some government officials have 
begun to address this gross misrepresentation. In 1991, for 
example, the New York State Attorney General challenged 
Monsanto's use of language in its Roundup advertisements, in 
particular the terms "biodegradable" and "environmental 
friendly". The state recently got Monsanto to agree to stop 
using the language and to pay $50,000 towards pursuit of the 
legal effort. 

Monsanto's Herbicide-Resistant Crops 
Minor legal setbacks have not stopped Monsanto's campaign 
to market its herbicide-resistant plants. Monsanto has already 
produced and marketed Roundup-Ready soybeans, canola and 
corn, and has plans to introduce Roundup-Ready sugar beets, 
wheat and potatoes. These crops pose new and significant eco
logical and human health concerns beyond those reported by 
NCAP. The products also allow the multinational to exert fur
ther control over the world's farmers. 

As noted, the Roundup-Ready crops wil l allow farmers to 
use Roundup on a much wider and less discriminatory manner. 
Whereas fields were once sprayed with Roundup in pre-plant 
weed emergence situations, crop producers wil l now be able to 
apply Roundup to the genetically engineered crops throughout 
the growing season. Not only does this create obvious water, 
air and food contamination problems, it also presents herbi
cide-resistance problems. Over the last several years herbi
cide-resistance in weeds has become more common. As noted 
by one researcher, "With Roundup-Ready crops, there is the 
possibility in the future that the farmer is going to be planting 
Roundup-Ready soybeans one year and Roundup-Ready corn 
the next. Spraying nothing but Roundup in a field for numer-
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Some Health Consequences of Roundup Poisoning 
Symptoms of acute poisoning in humans fo l l ow ing 
ingestion of Roundup include gastrointestinal pain # 

vomit ing, swell ing of the lungs, pneumonia, c louding 
of consciousness, and destruction of red b lood cells. Eye 
and skin i r r i tat ion has been reported by workers 
mixing, loading and applying glyphosate. The EPA's 
Pesticide Incident Mon i to r ing System had 109 reports of 
health effects associated w i t h exposure t o glyphosate 
between 1966 and October, 1980 - wel l before 
Roundup came t o be widely used. These included eye 
or skin i r r i ta t ion, nausea, dizziness, headaches, 
diarrhoea, blurred vision, fever and weakness. 1 

A series of suicides and a t tempted suicides in Japan 
dur ing the 1980s using Roundup herbicide a l lowed 
scientists t o calculate a lethal dose of six ounces. The 
herbicide is 100 times more toxic t o fish than t o people, 
toxic t o earthworms, soil bacteria and beneficial fung i , 
and scientists have measured a number of direct 
physiological effects of Roundup in fish and other 
wi ld l i fe , in addit ion t o secondary effects at t r ibutable t o 
defol iat ion of forests. Breakdown of glyphosate into N-
nitrosoglyphosate and other related compounds has 
heightened concerns about the possible carcinogenicity 

of Roundup products. 2 

A 1993 study at the University of California at 
Berkeley's School of Public Health f ound tha t 
glyphosate was the most common cause of pesticide-
related illness among landscape maintenance workers 
in California, and the number three cause among 
agricultural workers. 3 A 1996 review of the scientific 
l i terature by members of the Vermont Citizens' Forest 
Roundtable - a group which successfully lobbied the 
Vermont Legislature for a statewide ban on the use of 
herbicides in forestry - revealed updated evidence of 
lung damage, heart palpitations, nausea, reproductive 
problems, chromosome aberrations and numerous 
other effects of exposure t o Roundup herbicide. 4 

Brian Tokar 

1. Carolyn Cox, "Glyphosate Fact Sheet," Journal of Pesticide 
Reform, Volume 11, No. 2, Spring 1991. 

2. ibid. 
3. Carolyn Cox, "Glyphosate, Part 2: Human Exposure and 

Ecological Effects," Journal of Pesticide Reform, Volume 15, No. 
4, Fall 1995. 

4. Sylvia Knight, "Glyphosate, Roundup and Other Herbicides - An 
Annotated Bibliography," Vermont Citizens' Forest Roundtable, 
January 1996. 

ous years is a resistance prone pattern."17 Weed resistance to 
Roundup is yet a further financial boon for Monsanto. It means 
that farmers wil l need to continue increasing their purchase 
and use of the chemical as prior doses become ineffective. 

Yet another devastating impact of these herbicide-tolerant 
crops could be the genetic flow of the "Roundup-Ready" trait 
into weedy relative plants. The planned 2002 introduction of 
Roundup-Ready wheat has run into resistance from many 
farmers who feel that the wheat wil l cross with grassy weeds 
like goat grass and render 
them herbicide-tolerant. Farm
ers are also concerned that 
they wil l not be able to control 
volunteer wheat that grows 
from herbicide-resistant seed.18 

It is also unclear how the 
widespread introduction of 
these crops wil l impact benefi
cial species. For example, 
French researchers have dis
covered that some varieties of transgenic canola can harm 
bees, a farm's most effective pollinator, by destroying their 
natural ability to recognize flower smells.19 

Finally, the introduction of these products has allowed 
Monsanto to exert more direct control over farmers. When a 
farmer buys a bag of Roundup-Ready seed he pays a special 
"technology fee" and signs a contract he wil l not use any of the 
harvested crop as seed for the next year. The licensing fees for 
Roundup-Ready cotton varieties popular in Texas were $5 an 
acre, $8 per acre for varieties prevalent in the Cotton belt, and 
$40 per acre for "stacked" varieties (Roundup-Ready-resistant 
and containing transgenic Bacillus thuringiensis).20 

Roundup-Resistant Cotton 
Even Monsanto's aggressive public relations campaign has not 
been enough to hide the numerous failures surrounding genet
ically engineered crops. The most glaring example was Mon-
santo's first year of Roundup-Ready cotton which ran into 

French researchers have discovered that 
some varieties of transgenic canola can 

harm bees, afarm}s most effective 
pollinator, by destroying their natural 

ability to recognize flower smells. 

disastrous performance problems. In July of 1997 farmers in 
the Mississippi Delta began to report that Roundup-Ready cot
ton was not growing properly and that the bolls on the cotton 
were dropping prematurely or were malformed.21 By October 
1997 at least 19 farmers in Coahoma County, Mississippi had 
filed complaints with the state Department of Agriculture.22 

"The bottom line is that virtually everybody who planted this 
stuff has had a problem," said Steve Cox, an attorney repre
senting some of the affected farmers. "The problems that we 

are seeing range from hawk-
billed bolls to total fruit 
loss."23 Complaints were also 
heard from farmers in 
Arkansas, Louisiana, Ten
nessee and Texas.24 

Monsanto has tried to ratio
nalize the crop's failure by 
blaming the year's cold, wet 
spring and dry, hot summer as 
well as potential farmer error 

in applying Roundup.25 As one farmer declared, "They blamed 
us and they blamed God for the weather. But they don't blame 
themselves. Monsanto has 10,000 employees, but not one of 
them ever called me to discuss my plight."26 Some US govern
ment experts claim that Monsanto hurried the new seed vari
eties to market without the customary three-year testing 
period. One research manager for the US Department of Agri
culture attempting to test the product sought one pound of seed 
(enough for a tenth of an acre) but was told by the companies 
they could not spare it . 2 7 

The failure of Monsanto's genetically engineered cotton 
embroiled the company in legal difficulties. Initially, Monsan
to privately settled a dispute with a group of 55 farmers for $5 
million 2 8 But on June 12, 1998, the Mississippi Seed Arbitra
tion Council of the Mississippi Department of Agriculture and 
Commerce, ruled that Monsanto's Roundup-Ready cotton 
"failed to produce or perform as represented by the labels 
attached to the seeds."29 Instead they recommended a payment 
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"Who needs a scarecrow when the pesticides are frightening enough} 

to farmers (not involved in the first settlement) of more than al Institute of Agricultural Botany announced Roundup-Ready 
$1.9 million by Monsanto and its two subsidiaries, Delta and beets could be introduced as early as 2001. The next regulato-
Pine Land Co. and Paymaster Technology Co.30 The decision ry hurdle is the Ministry of Agriculture's approval for market-
was non-binding and Monsanto has refused to pay the dam- ing. As the market approval hangs in the balance, current 
ages.31 The company plans to file a motion asking the Council experiments in Ireland on Roundup-Ready beets have been 
to reconsider.32 Similar claims were filed by farmers in steadfastly opposed by the organization Genetic Concern. The 
Arkansas with the Arkansas Seed Arbitration Council.33 activists have challenged the Irish EPA permits, issued on May 

Subsequent to the first year failure, Monsanto had to 1, 1997, allowing Monsanto to conduct field trials of the beets 
announce in February that it was withdrawing five varieties of in Co. Carlow.40 The legal challenge has highlighted the Irish 
Roundup-Ready cotton from the market because of substan- government's failure to observe correct procedure when grant-
dard seed quality.34 However, the company is continuing to ing the field test permission and a failure to satisfy an "effec-
market its genetically altered cotton. In 1998 Monsanto tively zero" risk of adverse effect on human health and 
licensees sold 800,000 acres worth of Roundup-Ready cot- environment from the deliberate release. The lawsuit focusses 
ton.35 on the application of a 1990 European Council Directive on 

deliberate release of GMOs, the Irish Environmental Pro tec-
Roundup-Resistant Soybean tion Agency Act of 1993 , and the 1994 Genetically Modified 
Monsanto's herbicide-resistant crops have met stiff opposition Regulation. Currently, a decision is pending before the Irish 
from NGOs. In the autumn of 1996 US grain producers began High Court, 
exporting Roundup-Ready soybeans to Europe and other 
nations. The imports into Europe were approved by the Euro- Roundup-Resistant Canola 
pean Commission even though labelling provisions covering Herbicide-resistant crops have run foul of government regula-
genetically engineered foods were not finalized at the EU tions in Canada. Monsanto introduced Roundup-Ready Canola 
level. This set off protests and blockades by Greenpeace, into one-fifth of the country's total crop in 1997.41 Sown in 
Friends of the Earth and a number of other NGOs in European New Zealand for Canadian seed company Zenica, the seed is 
ports and galvanized a consumer demand for the mandatory expected to be planted on 2 million acres, up from the 600,000 
labelling of genetically engineered soy. To date the controver- acres last year.42 However, in the spring of 1997, two varieties 
sy continues with current EU labelling being required only in of Roundup-Ready canola seeds had to be recalled by Mon-
instances where the genetically engineered soy is detected in a santo Canada (its licensee was the seed company Limagrain) 
product.36 Despite such contentious battles, in the United after quality assurance tests revealed the seed contained genet-
States Roundup-Ready soybeans were available from 85 seed ic material that had not received full government clearance.43 

companies in the spring of 1998.37 Worldwide it is expected The recall amounted to 60,000 bags of seed sold in Manitoba, 
that 30 million acres were planted with Roundup-Ready soy- Saskatchewan and Alberta. Two Alberta farmers who had 
beans.38 Market reports state that soybeans are being grown on planted the crop ploughed it under and received undisclosed 
25 million acres, nearly triple last year's 9 million acres and compensation from Monsanto Canada.44 

totalling one-third of the historical soybean base of about 70 The incident should have served as a reminder to the Cana-
million acres.39 dian government that precaution, as a minimum, should pre

vail in the regulation of genetically engineered crops. Yet, 
Roundup-Resistant Beet despite Monsanto's potentially devastating error, the Western 
NGOs have also been fighting the introduction of herbicide- Canada Canola/Rapeseed Recommending Committee 
resistant beets in Britain. In December 1997, Britain's Nation- approved the registration of ten new canola varieties this past 
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February. Five of these are Roundup-Ready varieties, includ
ing two varieties grown in Argentina.45 

Roundup-Resistant Corn? 
1998 marks the first year of Roundup-Ready corn with the 
expectation of 750,000 US acres being planted.46 Most of the 
seed was produced in South America, primarily in Argentina 
and Chile.47 As with so many Roundup Ready crops, the corn 
introduction has initiated controversy within the EU and the 
industry itself. In October 1997 Pioneer Hy-Brid the United 
States' largest producer of seed corn said it would not add 
Roundup-Ready technology because Monsanto's proposed 
restrictions and charges outweigh the benefits for farmers.48 

That same month, French chemical giant Rhone-Poulenc filed 
a lawsuit against DeKalb Genetics and Monsanto concerning 
the rights to Roundup-Ready corn genes.49 According to Rhone 
Poulenc, when it sold its Roundup-tolerant corn genes to 
DeKalb in 1994 to incorporate into corn strains it did not allow 
DeKalb to transfer or sell the genes to any other company. 
Rhone Poulenc alleged that such an illegal transfer did take 
place during licensing agreements between DeKalb and Mon
santo, and that Roundup-Ready corn violates two patents.50 

The alleged misuse of its patent technology was uncovered 
during an examination of two Monsanto petitions to the USDA 
seeking to register the corn. The situation was further muddied 

on May 11, 1998 when Monsanto announced an agreement to 
acquire DeKalb, a top hybrid seed corn company in the Unit
ed States. The acquisition is under anti-trust scrutiny from the 
US Department of Justice.51 

I f those legal battles were not enough, farmers using 
Roundup-Ready corn are faced with an export dilemma. 
Roundup-Ready corn has not been fully approved for importa
tion in the EU. 5 2 This consumer-driven resistance has caused 
US Vice President Gore and USDA officials to stump for Mon
santo, warning that about $250 million in exports could be 
imperilled i f genetically engineered maize is not approved by 
the EU. 5 3 France has moved to avoid the threat of a possible 
trade battle at the WTO by announcing it would clear the way 
for the corn's importation into Europe.54 

Even though faced with the outright failure of crops, virulent 
public opposition, health and environmental impacts and 
numerous unanswered scientific questions Monsanto is charg
ing ahead with its profitable new crops. It wil l take the com
bined wil l of activists, the public and international policy 
makers to halt the spread of this dangerous new technology. 

Joseph Mendelson, I I I , is the legal director for the International Center for Technology 
Assessment (CTA) (Washington, DC). He is serving as a lead attorney in a legal 
challenge to the US Food and Drug Administration's failure to require the labelling of 
genetically engineered foods. 
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Terminator 
Technology 

The Threat to 
World Food Security 

by Ricarda A. Steinbrecher 
and Pat Roy Mooney 

Monsanto's latest flagship technology makes a nonsense of its claim that it seeks to feed the worlds hungry 
On the contrary, it threatens to undermine the very basis of traditional agriculture — that of saving seeds from 
year to year. What's more, this "gene cocktail" will increase the risk that new toxins and allergens will make 

their way into the food chain. 

In 1860, fully five years before Abbe Gregor Mendel pub
lished his obscure tome on the genetics of peas, launching 
so-called "modern" plant breeding, a certain Major Hallett, 

F.L.S., of Brighton was warning farmers and fellow seedsmen 
that any abuse of his "pedi-
gree" trademark for cereals 
would be "severely dealt 
with". 1 But his seeds were not 
patentable and there was little 
he could do to keep farmers 
from buying his wheat vari
eties, sowing them, selecting 
the best seed for the next season, and breeding their own vari
eties uniquely adapted to local soils, slopes, and weather. 

It was only in 1908 that George Shull came up with what 
Major Hallett really wanted - a biological weapon to keep 
farmers from saving and developing their own seeds. Called 
"hybridization", a wonderfully 
euphemistic term that led 
farmers to think that crossing 
two distant plant relatives 
could create a "hybrid vigour" 
that so improved yield as to 
make the resulting seed sterili
ty - meaning it could not be 
replanted - financially worth
while.2 Today, almost every 
ear of corn grown from Cali
fornia to Kazakhstan is a hybrid controlled by any one of a 
handful of very large seed companies. 

Exactly 90 years after Shull's revelation, one of the biggest 
and most powerful of those companies, Monsanto, is fighting 
for control of the most important seed monopoly technology 

According to critics, the only advantage to 
hybrids lies in their profitability for 

companies. 

"The centuries old practice of 
farmer-saved seed is really a gross 

disadvantage to Third World farmers' 
— Dr. Harry B. Collins, 

Delta and Pine Land Co. 

since the hybrid. But unlike 1860, this piece of life control can 
be patented. On March 3rd, the US Department of Agriculture 
(USDA) and a little-known cotton-seed enterprise called Delta 
and Pine Land Company, acquired US patent 5,723,765 - or 

the Technology Protection Sys
tem (TPS). Within days, the rest 
of the world knew TPS as Ter
minator Technology. Its 
declared goal is to promulgate 
plants that wil l produce self-
terminating off-spring - sui
cide seeds. Terminator 

Technology epitomizes what the genetic engineering of food 
crops is all about and gives an insight into the driving forces 
behind the corporate campaign to control and own life. 

The Terminator rides to the rescue of long-suffering multi
nationals who have been unable to hold farmers back from 

their 12,000 year tradition of 
saving and breeding seeds. 
Farmers buy the seed once and 
do their own work thereafter. 
Patents and Pinkerton detec
tives have been employed to 
stop farmers from doing so. 
The Terminator though pro
vides a built-in biological 
"patent", enforced by engi
neered genes. Small farming 

communities of the Third World especially, rely upon their 
own plant breeding since neither corporate nor public breeders 
show much interest or aptitude in breeding for their often dif
ficult environments. Old-fashioned hybrids and the Terminator 
Technology with its terminated seeds force farmers back to the 
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market every season. Terminator also scuttles community con
servation of agricultural biodiversity. There's nothing to con
serve. It is the "neutron bomb" of agriculture. 

Hybrid seeds 
Following the rediscovery of Mendel's Laws in 1900, money-
minded plant breeders pursued strategies that would force 
farmers back to the marketplace every season to spend their 
hard-earned money on seeds. Although the concept of hybrids 
evolved with George Shull in 1908, the first hybrid maize was 
not commercialized until 1924 by Henry A. Wallace. Two 
years later, Wallace formed Pioneer Hi-Bred the world's 
largest seed company and still 
largely controlled by the 
founding family. Wallace went 
onto become US Secretary of 
Agriculture and, finally (in 
1941), Vice-President of the 
United States. Wallace's championship of hybrids made it an 
immutable, i f unscientific, Act of Faith to argue that "hybrid 
vigour" made maize the "bin-busting" bonanza it is today. 
More recently, however, respected scientific and economic 
critics like Jean-Pierre Berlan of France's INRA and Richard 
C. Lewontin of Harvard, as well as Jack R Kloppenburg Jr. of 
the University of Wisconsin, have challenged this assumption 
insisting that conventional maize-breeding programmes would 
always out-perform hybrids given the same research invest
ment. According to these critics, the only advantage to hybrids 
lies in their profitability for companies. 

How hybrids work 
Hybrid seeds are the first generation (Fl) progeny of two dis
tinct and distant parental lines of the same species. The seed 
wil l incorporate and express the desired genetic traits of each 
parent for just one generation. Seeds taken from an F l hybrid 
may either be sterile or, more commonly, fail to "breed true", 
not express the desirable genetic qualities found in F l . Farm
ers in industrialized agricultural systems rarely attempt to 
replant a hybrid because of the exacting requirements of 
machine-harvesting and food-processing for crop uniformity. 
Resource-poor farmers in countries such as Brazil, on the other 
hand, wil l often take F2 (second generation) hybrid seeds as a 
source of breeding material to be blended with their tradition
al varieties. In this way, skilled 
local breeders, mostly women, 
be they in Brazil, Burundi or 
Bangladesh, isolate useful 
genetic characteristics and 
adapt them to their immediate 
market. The most commonly 
hybridized crops are maize, cot
ton, sunflowers and sorghum. 

Until recently, small grain 
cereals such as rice, wheat, 
barley, oats, and rye and legu
minous crops such as soy
beans, have defied such commercial hybridization. Now this is 
changing. Public breeding initiatives led by governments such 
as China and institutions such as the Rockefeller Foundation 
and Cornell University have developed commercial rice 
hybrids. The seed multinationals are hot on their heels. Most 
recently, giants like Monsanto and Novartis have been waxing 
poetic over the prospect of F l hybrid wheat. With more land 
sown to wheat than any other crop on the planet, a new hybrid 
monopoly for this crop would be a windfall for seed compa
nies.3 

As with all genetic engineering, its direct 
effect and its side-effects are unpredictable 

Terminator Technology : 
The Terminator as Biological Warfare on 
Farmers and Food Security 
The Terminator does more than ensure that farmers can't suc
cessfully replant their harvested seed. It is the "platform" upon 
which companies can load their proprietary genetic traits -
patented genes for herbicide-tolerance or insect-resistance -
and get the farmers hooked on their seeds and caught in the 
chemical treadmill. The Terminator is a guarantee that even 
Brazil's innovative farmers wil l have to buy access to these 
traits every year. 

The target market for the Terminator is explicitly the 
South's farmers. Beginning 
with company news releases 
announcing the patent, Delta 
and Pine has trumpeted that its 
Technology Protection System 
will make it economically safe 

for seed companies to sell their high-tech varieties in Africa, 
Asia and Latin America. The company has even estimated that 
405 million hectares wil l be sown with Terminator seeds with
in a few years. This is a land mass almost equal to South Asia. 
Although Terminator Technology has only been tested in cot
ton and tobacco, its designers are convinced that it can be 
applied to any species. Delta and Pine has specifically sug
gested that rice and wheat farmers in countries like India, 
China and Pakistan are a priority market. According to the 
company, Terminator Technology's value could run as high as 
$4.00 per hectare for upmarket garden crops. The patent could 
be worth a billion dollars.4 

"The centuries old practice of farmer-saved seed is really a 
gross disadvantage to Third World farmers who inadvertently 
become locked into obsolete varieties because of their taking 
the "easy road" and not planting newer, more productive vari
eties." - Dr. Harry B. Collins, Delta and Pine Land Co, Vice-
President for Technology Transfer (June 12, 1998)5 

How the Terminator Technology works 
The Terminator Technology is the main application of a broad
ly framed patent for the "control of plant gene expression". 
The Terminator is basically a genetically engineered suicide 
mechanism that can be triggered off by a specific outside stim
ulus. As a result the seeds of the next generation wil l self-

destruct by self-poisoning. 

Since Terminator Technology has absolutely 
zero agronomic benefit, there is no reason to 
jeopardize the food security of the poor by 

gambling with genetic engineering in the field. 
Whether the Terminator works immediately or 
later, in either instance it is biological warfare 

on farmers and food security. 

The preferred trigger is the 
antibiotic tetracycline applied 
to seeds. The main version of 
the Terminator consists of a set 
of three novel genes inserted 
into one plant [see Box 1]; 
another version divides two or 
three genes on to two plants, 
which are later to be cross-pol
linated. The end-result is 
always a dead seed in the fol
lowing generation. 

Terminator Technology is the Trojan Horse for the spread of 
genetically-engineered crops in the South. In the absence of 
"effective" patent regimes, companies can still market their 
wares and enforce constant returns for their investments. In the 
absence of adequate biosafety legislation, countries might be 
persuaded to accept the Terminator on the assumption that the 
technology is safe and that transgenic traits can not survive to 
a second generation, even by cross-pollination. This assump
tion is ill-founded. As with all genetic engineering, its direct 
effect and its side-effects are unpredictable and carry all the 
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Box 1. In a Terminator plant, three 
genes are inserted, each w i t h an 
associated regulatory switch, called 
a 'promoter ' . One of these genes, 
when switched on, produces a 
protein called Recombinase, which 
acts like molecular scissors [Fig. 1b]. 
The Recombinase removes a 'spacer7 

between the toxin-producing gene 
[Fig.1a] and its promoter. Whi le it is 
there, the spacer acts as a safety 
catch t o prevent the tox in gene 
f rom being activated. 

A th i rd gene is engineered t o 
produce a Repressor [Fig. 1c], which 
keeps the Recombinase gene turned 
of f unt i l the plant w i t h the 
Terminator Technology is exposed t o 
a specific outside stimulus, such as a 
particular chemical, temperature shock, or osmotic shock. When the chosen stimulus is applied t o the seed before 
sale, the funct ion ing of the Repressor gets interrupted. And as it is no longer repressed, the recombinase gene is 
switched on. The Recombinase that is now produced, removes the spacer 'safety catch'. Because the promoter in 
f ron t of the tox in gene is chosen t o only become active in the late stages of seed maturat ion, only then wi l l it 
init iate the product ion of the poison tha t kills the seed. 

The preferred genes used in the Terminator Technology are: 

(c) 

• 
• • 

blocks • n
D 

Repressor a 

• TETRACYCLINE 
(applied to seed) 

For toxin gene R.I.P. gene (ribosomal inhibitor protein) 
promoter LEA promoter (late embryonic abundance) 
spacer a stretch of DNA framed with specific recognition sites (LOX) 

For Recombinase gen CRE/LOX system from bacteriophage (viruses that attack bacteria) 
promoter a promoter that can be repressed 
For Repressor gene Tetracycline repressor system (Tn10 tet) 

Box 2. "Gene silencing" was 
discovered in the early nineties 
when, in a f ie ld of 10,000 petunias 
genetically-engineered t o carry a 
un i form red gene, many of the 
plants were found b looming wh i te 
and pink. 1 Plants are capable of 
deactivating genes and their 
promoters if recognized as intruders 
or as duplicates of their own DNA. 2 

Furthermore, genes that have been 
deactivated can become active again 
generations later. The LEA promoter, 
which is used t o regulate 
Terminator's tox in gene, is very 
common among plants and shows 
significant similarities across many 
species; once added, the plant might 
choose t o switch it off . If this were 
t o happen whilst plants were being 
mult ip l ied for the commercial 
market, no one could te l l . Seeds of 
such plants wi l l eventually be treated 
w i t h tetracycline; the blocking 
sequence (Fig.1a) w i l l be cut out but 
no tox in is produced at the end of 
the life cycle. The pollen carrying the 
silent but funct ional tox in gene 

could spread into neighbour ing crop-
fields and forests. 

Another likely scenario is that 
some plants wi l l not react t o the 
tetracycline t reatment . Consider the 
vast quantit ies of antibiotics 
necessary to soak millions of seeds. 
Who is go ing t o check tha t all seeds 
have taken up the chemical, w i t h a 
generat ion having t o pass before 
results can be seen? Again pollen 
wi l l spread - w i t h all its novel genes. 
If down the line the Repressor passes 
onto one plant, but the toxin and 
the Recombinase pass t o another, all 
the seeds produced by the second 
plant wou ld commit suicide. Even if 
all three genes stay together, there 
might be a fu ture chemical input 
tha t acts like tetracycline. 
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Box 3. 

Tetracycline 
is a broad spectrum 
antibiotic. It is used in 
medicine t o kill bacteria, but 
it can also affect humans if 
wrongly used. The soil is fu l l 
of vital micro-organisms, 
including bacteria, on which 
the health of plants depend. 
Whilst plants wi l l normally 
g row up in close partnership 
w i th soil-organisms, the 
tetracycline-soaked seeds 
could create a death zone 
around them, destroying the 
fragi le balance of the 
microbial soil web. As a 
consequence farmers wou ld 
have t o resort t o chemicals 
to protect their crop f rom 
disease and apply fertil izers 
t o make them grow. The 
Terminator wou ld not only 
deplete diversity, but also 
destroy soil. 
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risks inherent in this technology. The gene-cocktail of the Ter
minator increases the risks that new toxins and allergens wil l 
show up in our food and animal fodder. 

Most alarming though is the possibility that the Terminator 
genes themselves could infect the agricultural gene pool of the 
neighbour's crops and of wild and weedy relatives, placing a 
time-bomb. Temporary "gene silencing" of the poison gene or 
failed activation of the Terminator countdown enables such 
infection [see Box 2]. 

Between 15 and 20 per cent of the world's food supply is 
grown by poor farmers who save their seed. These farmers 
feed at least 1.4 billion people. The Terminator "protects" 
companies by risking the lives of these people. Since Termina
tor Technology has absolutely zero agronomic benefit, there is 
no reason to jeopardize the food security of the poor by gam
bling with genetic engineering in the field. Whether the Ter
minator works immediately or later, in either instance it is 
biological warfare on farmers and food security. 

The Terminator also portends a hidden dark side. As a Tro
jan Horse for other transgenic traits, the technology might also 
be used to switch any trait off or on. At least in theory, the tech
nology points to the possibility that crop diseases could be 
triggered by seed exports that would not have to "kick in" 
immediately - or not until activated by specific chemicals or 
conditions. This form of biological warfare on people's food 
and economies is becoming a hot topic in military and securi
ty circles.6 

Terminator meets the "Monster" 
Scarcely two months after USDA and Delta & Pine Land 
announced the receipt of the Terminator patent, Monsanto 
bought the company. The announcement of the $1.76 billion 
purchase came on May 11th even as parties to the Convention 
on Biological Diversity were meeting in Bratislava. The Ter
minator had already elbowed its way into conference debates 
when press stories reached delegations. Overnight the US del
egation, who had not uttered a word when even the USDA was 
under attack for its Terminator involvement, came out fighting 
for Monsanto. With former Clinton White House staffers on 
Monsanto's lobby payroll and Mickey Cantor, the US Trade 
Representative for much of the Uruguay Round, on Monsan
to's board, the American government's zeal was less than sur
prising. [See Ferrara in this issue] 

Seed technology has moved a long way since 1860 and the 
proprietary passions of Major Hallett. Short months before the 
Major trade-marked his pedigreed seed, the keynote speaker to 
the Wisconsin agricultural fair warned the farmers and scien
tists to beware of new technologies that distance farmers from 
their crops. Although his immediate concern was the steam 
engine's use in agriculture - he wasn't against it, just worried 
about whose interests it was serving - the speaker opined that 
the task of agricultural technology is to provide a decent living 
for farmers and to feed people. Clinton's administration might 
do well to heed Abraham Lincoln's advice before allowing the 
Terminator to enslave the world's farmers today.7 

Terminating the Terminator 
People's organizations and governments can halt the Termina
tor. Legal means are available through International Law and 
existing intergovernmental convention to outlaw the technolo
gy. Here are a few possibilities. 

1. The USDA/Delta patent is pending around the world. The 
patent can and should be rejected on the grounds that it is in 
conflict with public morality. The Terminator is a threat to 
food security and destructive of agricultural biodiversity. On 

these grounds, governments are fully entitled under the terms 
of even the quarrelsome TRIPS chapter of the WTO (World 
Trade Organization) agreement to refuse the patent. In doing 
so, governments are also (according to the WTO) agreeing not 
to allow the technology to be exploited by others within their 
territory. 

2. Pressure (within and without the United States) should be 
put on the USDA to refuse to surrender the patent to the com
pany. In fact, the USDA (which surprised itself with the March 
3rd patent announcement) should also petition the US Patent 
and Trademark Office to revisit the claims and determine 
whether or not it is indeed in conflict with public morality. 

3. The 100+ member states to the Convention on the Prohibi
tion of the Development, Production, and Stockpiling of Bac
teriological and Toxic Weapons, and on Their Destruction 
(1972) should call for the abolition of Terminator Technology 
as a form of economic biological warfare that not only makes 
war on farming communities but could be manipulated to 
threaten national food security and destroy the national agri
cultural economy. 

4. At its October 1998 meeting the Consultative Group on 
International Agricultural Research (CGIAR), the world's 
largest international public plant breeding network) should 
announce its opposition to the Terminator and its refusal to use 
it itself. 

5. At its May 1999 meeting, the Convention on Biological 
Diversity's Subsidiary Body on Science and Technology 
should pass a resolution declaring the Terminator a threat to 
agricultural biodiversity and calling for its removal. Such an 
initiative would strengthen national efforts to ban the patent 
and the technology under the terms of the World Trade Agree
ment. 

Dr. Ricarda A. Steinbrecher is a geneticist and biologist. She is coordinating the Test 
Tube Harvest Campaign of the Women's Environmental Network, is Science Director of 
the Genetics Forum, U K and is biotechnology advisor to many non-governmental 
organisations. 
Pat Roy Mooney has worked for more than 30 years with civil society organisations on 
international trade and development issues related to agriculture and biodiversity and is 
the author of several books on the subject. He lives in Winnipeg, Canada, where he is 
Executive Director of RAFI. 
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Revolving 
Doors: 

Monsanto and the 
Regulators 

by Jennifer Ferrara 

Traditionally, key figures at the FDA in particular have either held important positions at Monsanto, or are destined 
to do so in the future. Is it surprising therefore that Monsanto gets clearance for its often dangerous products? 

Though the evolution of genetic engineering from a labo
ratory science to a method of creating commercial prod
ucts happened very fast - within a decade - the US 

government saw the commercialization of biotechnology com
ing and deliberately chose a path that has amounted to non-
regulation. Genetic engineering broke through natural barriers 
of reproduction and sped up plant and animal breeding 
processes, but agribusiness corporations were wary that bur
densome regulations would hinder new discoveries and there
fore the commercial 
development of the technolo
gy. The federal government 
took up industry's cause. 
Instead of establishing strict, 
precautionary regulations that 
gave priority to public and 
environmental health, the gov
ernment patched together an 
inadequate regulatory system 
that relied on risk assessment, 
industry science, and corporate volunteerism. 

The US was in the heat of a high-tech economic race with 
Japan, and, as far as agriculture was concerned, lawmakers 
saw genetic engineering as the new technology that would 
allow the US to maintain its position as the world's agricultur
al "leader".The federal government would erect no law that 
might reduce America's competitiveness in the future world 
market for bioengineered products. 

The first government body to establish guidelines for 
biotechnology research was the National Institutes of Health 
(NIH) in 1976.1 Since the NIH is an advisory and not a regula
tory body, it could formulate guidelines, but it had no power to 
enforce them. From the beginning, the NIH guidelines relied 
on the scientific community's and industry's self-regulation, 
starting a trend that continues today. As corporations became 
more involved in genetic engineering, NIH guidelines made 
accommodations for field tests and mass production of genet-

In an ironic twist, Monsanto and other 
corporations have actually favoured some 
seemingly tight regulations, but, it turns 

out, only when the regulations serve 
corporate marketing purposes. 

ically engineered organisms. In 1977 and 1978, 16 bills to reg
ulate genetic research were introduced in the US Congress. 
None was passed, and the NIH guidelines - which dealt pri
marily with medical and pharmaceutical research and did not 
take a precautionary approach - remained the sole regulatory 
mechanism for biotechnology research. 

In the early 1980s, agribusiness corporations were develop
ing genetically engineered plants, animal drugs, and livestock, 
but no system was in place to regulate the development, sale, 

or use of these products.2 This 
was the era of the deregulatory 
Reagan/Bush administration, 
which developed the frame
work by which bioengineered 
products, including food, are 
"regulated" today. Industrial 
profit, not public safety, was 
the administration's top priori
ty. Government officials in the 
Office of Management and 

Budget, the Departments of State and Commerce, and the 
White House Office of Science and Technology Policy wanted 
to ensure that the administration did not do anything to "stifle" 
the development of biotechnology or to send the "wrong" mes
sage to Wall Street.3 The Bush-era President's Council on 
Competitiveness, chaired by Vice-President Dan Quayle, 
joined the biotechnology industry in opposing strong regula
tions and close oversight by federal agencies.4 

The result was a 1986 "biotechnology regulatory frame
work".5 The policy was founded on the corporate-generated 
assertion that bioengineering was just an extension of tradi
tional plant and animal breeding, and that bioengineered prod
ucts did not differ fundamentally from non-engineered 
organisms.6 The administration determined that existing feder
al agencies could regulate bioengineered products sufficiently 
and gave them overlapping regulatory authority.7 For instance, 
the Food and Drug Administration (FDA) would regulate bio-
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engineered organisms in food and drugs. The United States 
Department of Agriculture would regulate genetically engi
neered crop plants and animals. The Environmental Protection 
Agency would regulate genetically engineered organisms 
released into the environment for pest control. And the NIH 
would look at organisms that could affect public health. In 
determining that existing agencies could do the job of regulat
ing bioengineered products, the administration avoided pass
ing new, more stringent federal laws or establishing a new 
regulatory agency devoted to the task. 

The policy left gaping communication gaps between agen
cies, plenty of regulatory ground uncovered, and confusion 
over who would regulate what.89 But most importantly, the 
regulations were founded on the false premise that bioengi
neered organisms used for 
food and agricultural products 
are no different from non-
engineered, conventional 
products.10 In fact, to produce 
genetically engineered foods, 
researchers take genes from 
food or non-food organisms 
and add them to another 
organism to alter its genetic 
makeup in ways not possible 
through sexual reproduction. 
The process deletes essential 
proteins or adds entirely new 
ones, and can modify genetic characteristics in entirely unex
pected ways. As long as the new genes come from an approved 
food source, the government treats new or altered genes in bio
engineered foods as natural, not novel, additives. So in most 
cases regulators are not required to take a precautionary 
approach when evaluating new genetically engineered food 
products; products are considered safe until proven otherwise. 

As late as 1994, it appeared that the federal government was 
still playing catch-up in establishing working biotechnology 
safety regulations. The Union of Concerned Scientists (UCS), 
which monitors the biotechnology industry and the federal 
regulatory system, was pointing out big holes in the so-called 
framework.11 "Fundamentally, it does not contain sufficient 

Not only did the FDA fail to act upon 
evidence that rBGH was not safe, the 
agency actually promoted Monsanto's 

product before and after the drug's 
approval In so doing, the FDA took on 

the impossible double role of regulator and 
promoter of bioengineered foods. 

statutory authority to oversee all of the products and activities 
entailed in genetic engineering," wrote UCS in February 1994. 
"Where authority does exist, there are problems with imple
menting regulations and policies." For example, a 1992 FDA 
policy exempted corporations from having to test bioengi
neered food for safety and get FDA approval before the foods 
are put on the market.12 Unless the corporation determined that 
"sufficient safety questions exist",13 corporations could under
go voluntary, private "consultations" with the agency before 
marketing their product.14 

It is not unusual for agribusiness corporations like Monsan
to to manipulate the limited safety regulations that exist. To 
establish safety standards for new products, federal agencies 
rely on studies performed by the very corporations that are try

ing to get their products on the 
market. Studies to determine 
the long-term health conse
quences of new products are 
not always required. Over the 
years, many corporations have 
submitted fraudulent test 
results showing that their 
products are safe, or they have 
simply withheld information 
or studies indicating other
wise. Because the federal gov
ernment protects corporate 
safety studies as trade secrets, 

they are not available for public scrutiny. By sheltering corpo
rations in this way, federal agencies hold corporations' pursuit 
of profits above the public's right to good health and a safe 
environment. 

The Regulatory Irony 
Laws governing biotechnology continue to favour agribusiness 
and biotechnology corporations, but as the industry has devel
oped, the corporate push for specific types of regulations has 
taken ironic twists. The initial lack of a cautious regulatory 
approach enabled small biotechnology companies to develop 
and market new bioengineered products at a rapid pace. In the 
meantime, larger agribusiness corporations like Monsanto and 
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Cosy Relations 
The Chairman of the government 
body charged w i t h protect ing the 
environment is g rowing genetically 
modif ied crops on his land. In June 
1998, The Observer revealed tha t 
Lord de Ramsey, head of the 
Environment Agency, could make 
more than £1 mil l ion by selling 
greenfield land f rom his huge 
Cambridgeshire estate. He is one of 
a number of landowners being paid 
by the US mult inat ional company 
Monsanto to have such crops tested 
on their land. The crops have been 
attacked by the Prince of Wales, 
green campaigners and the Royal 
Society for the Protection of Birds, 
w h o fear tha t they may have a 
catastrophic effect on wi ld l i fe and 
the food chain. 

Last week, English Nature called 
for a three-year morator ium on the 
crops unti l research into the effects 
on wi ld l i fe has been completed. De 
Ramsey wi l l not discuss why he has 
al lowed Monsanto t o test on his 
land. A Conservative and f r iend of 

John Major, he is paid more than 
£50,000 a year for his t w o and a half 
day post at the Environment 
Agency, the quango set up t w o 
years ago t o make 'a better 
environment for present and fu ture 
generations'. One of its aims is t o 
'encourage the conservation of 
natural resources, animals and 
plants'. 

Liberal Democrat MP Norman 
Baker said de Ramsey's relationship 
w i t h Monsanto was incompatible 
w i t h his role at the Agency. "This is 
a scandal," he said. "He's there t o 
protect the environment and he's 
potentia l ly helping to destroy it . 
How can he reconcile his duty w i t h 
the fact tha t he is carrying out 
possibly dangerous experiments?" 

The family of John Fellowes, 
f ou r th Baron de Ramsey, farms 6,500 
acres f rom its base at Abbotts 
Ripton, near Hunt ingdon. The farm 
manager has al lowed Monsanto to 
use a small area t o test a sugar beet 
genetically engineered t o tolerate 

Roundup, a powerfu l herbicide. 
The fa rm wi l l be paid for the loss 

of crops on the land. 
"Roundup is a Monsanto product 

tha t is extremely toxic t o plants," 
said Sue Mayer, director of 
GeneWatch. "Its use wi l l mean the 
destruction of all plants, which wi l l 
have a knock on effect on wi ld l i fe . 
This flies in the face of the 
government's proclaimed policy to 
reduce herbicide use. It confirms our 
fears that inside the government 
and its agencies there is a pro-
genetic enginering mood tha t is at 
odds w i th public fee l ing . " 

Friends of the Earth spokesman 
Adrian Bebb said, " I f he [de Ramsey] 
is g rowing genetically modi f ied 
crops on his land, there's an obvious 
and worry ing confl ict of interest. His 
agency should be tak ing a strong 
stand against th is . " 

"Environment guardian to test genetic crops 
on his land." The Observer, Sunday 19th July 
1998, by Jonathan Calvert and Lucy Johnson. 

Ciba-Geigy were buying up these small companies while 
developing their own expansive in-house biotechnology 
research and marketing operations. During this time, Monsan
to, Ciba-Geigy, and several other agribusiness corporations 
came virtually to dominate the world market for bioengineered 
food products, strengthening their hold over much of the 
world's food supply. 

From their position at the top, Monsanto and other corpora
tions have actually favoured some seemingly tight regulations, 
but, it turns out, only when the regulations serve corporate 
marketing purposes. Regulations that require corporations to 
submit a plethora of costly scientific data to regulatory agen
cies, for example, discourage competition from smaller 
biotechnology and seed com-
panies while giving the public 
the illusion that new biotech
nology products undergo rig
orous safety evaluations and 
are therefore safe. 

In 1995, for example, Mon
santo lobbied against a provi
sion in the EPA funding bill that would have prevented the 
EPA from regulating agricultural plants bioengineered to con
tain the toxic bacterium Bacillus thuringiensis (Bt). 1 5 Geneti
cally engineered foods had just hit the market, and Monsanto 
was fully aware that almost any EPA regulations for Bt plants 
would publicly sanction the genetically engineered products 
and defuse resistance from public interest environmental 
groups. Furthermore, corporations could only get their Bt 
products to market i f they had extensive money and resources 
to jump through all the regulatory hoops. Big corporations 
alone can meet data requirements and, once in the system, 
manipulate and pass the EPA's safety evaluation process. With 
the competition out of the way, the market is theirs. 

Taylor wasn't the only FDA official 
involved in rBGH policy who had worked 

for Monsanto. 

FDA Scandals and Revolving Doors 
To better understand how genetically engineered foods and the 
associated safety hazards were unleashed onto the American 
public, take a look at the story of the first mass-marketed bio
engineered food product, the Monsanto corporation's recom
binant bovine growth hormone (rBGH). rBGH has been linked 
to cancer in humans and serious health problems in cows, 
including udder infections and reproductive problems. rBGH's 
development and approval was rife with scandal and protest. 
But the right combination of government backing, corporate 
science, and heavily-funded corporate public relations 
schemes paved the way for the first major release of a geneti
cally engineered food into the nation's food supply. 

The roles played by the 
FDA and the Monsanto corpo
ration in the development, 
safety evaluation, approval, 
and marketing of rBGH led to 
the exposure of the American 
public to the multiple hazards 
of bioengineered foods. These 

organizations hid important information about safety concens, 
masked disturbing conflicts of interest, and stifled those who 
were asking the "wrong" questions and telling the truth about 
rBGH. 

The FDA declared rBGH-milk safe for human consumption 
before important information about how rBGH-milk might 
affect human health was even available.16 When critical infor
mation about how rBGH raised the levels of insulin-like 
growth factor, IGF-1, in milk 1 7 and the possible link between 
IGF-1 and human cancer began to emerge,18 [See Kingsnorth in 
this issue] the FDA was already apparently in too deep to 
change its mind or ask more questions about the drug's effect 
on human health. Instead, the agency relied almost exclusive-
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Getting the government on your side 
Americans love t o believe tha t the 
food they e a t the drugs they take, 
the air they breathe, and the water 
they dr ink are all safe because such 
agencies as the EPA and the FDA are 
standing guard. However these 
bureaucracies are inf i l t rated by past 
and fu ture employees of the 
corporat ion whose products they 
are considering. In the case of FDA 
approval for Monsanto's 
recombinant bovine g row th 
hormone (rBGH), the 'revolving 
door ' almost spun of f its hinges. 
Ferrara sites, among others, FDA 
Deputy Commissioner, Michael 
Taylor, Margaret Miller, Deputy 
Director of the FDA's Office of New 
Animal Drugs, and Suzanne Sechen, 
lead reviewer of scientific data on 
rBGH for the FDA, as impor tant FDA 
officials w i t h strong Monsanto 
connections. But there was also 
John Gibbon, chair of the 
Congressional Office of 
Technological Assessment, w h o had 
at the same t ime been a Monsanto 
consultant fo r more than a decade. 

But the door swings the other 
way as wel l . Marcia Hale, former ly 
assistant t o President Clinton for 
intergovernmental relations, has a 
new job coordinat ing public 
affairs and corporate 
strategy for Monsanto in 
the United Kingdom.1 
And Mickey Kantor, 
former US Trade 
Representative and 
US Secretary of 
Commerce, recently 
accepted a 
position on the 
Monsanto Board 
of Directors.2 

Perhaps more 
important than 
the revolving 
door between 
biotech companies 
and the agencies 
meant t o regulate them 
is the support genetic 
engineering has 
received f rom 
government as a whole . 
The entire 
biotechnology 
enterprise wou ld have 
been impossible 
w i t h o u t vast direct 
and indirect subsidies, 

as wel l as a Patent Office w i l l ing t o 
ensure that new life forms are 
patentable — and therefore 
prof i table. And since the President's 
Council on Competitiveness 
Biotechnology Work ing Group, 
charged w i t h posit ioning US 
biotechnology in the global 
marketplace, sits above all the 
regulatory agencies on the 
government f lowchart , it is clear 
tha t the US government is far more 
interested in promot ing biotech 
than regulat ing it . 3 

And if a corporate-friendly 
government and its revolving doors 
don ' t get your your product a stamp 
of approval, bribery may do the 
tr ick. According t o a documentary 

aired by the Canadian Broadcasting 
Corporat ion (CBC), Monsanto t r ied 
t o bribe Health Canada (Canada's 
version of the FDA), of fer ing to pay 
as much as $2 mi l l ion if Monsanto 
received approval t o market rBGH in 
Canada w i t h o u t being required t o 
submit data f rom any fur ther 
studies or trials.4 
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MONSANTO vs FRANCE 
1 - 0 
Since last June, Monsanto has spent 15 mil l ion 
French francs (£1.5 mil l ion) in a huge advertising 
campaign t o "exp la in " the merits of genetically 
modi f ied (GM) food . Full pages have been dedicated 
to this campaign in virtually every French newspaper 
and magazine. 

And it seems t o have paid off . Indeed, a l though a 
number polls have indicated that public opin ion is 
strongly opposed t o food biotechnology, the French 
government has authorized Monsanto (July 30th) t o 
produce its genetically modi f ied maize in France. 

The decision, taken by Prime Minister Lionel 
Jospin and Dominique Voynet, the Environment 
Minister and also leader of the Green Party (!), 
manifestly mocks recent appeals f rom both a 
"conference of citizens" called together by the 
Government on the subject of biotechnology and a 
parl iamentary committee asking precisely for a two-
year morator ium on the commercial p lant ing of 
genetically modi f ied crops. 

The move fol lows a personal appeal by Vice 
President Al Gore - the same Al Gore w h o 
(apparently) wro te Earth in the Balance - t o Jospin, 
who, we are to ld , subsequently "def in i te ly 
understood the importance of this issue t o American 
farmers." 

Bruno Erhard-Steiner - Deputy Secretary-General of the Europe of 
Nations Group in the European Parliament. 

ly on data generated by the Monsanto corporation and highly 
criticized by independent scientists to justify a decision it had 
made years before.1920 Many independent scientists have called 
for more extensive, long-term studies, which have never been 
done. 

In 1991, a researcher at the University of Vermont (UVM), 
where Monsanto was spending nearly half a million dollars to 
fund test trials of rBGH, leaked information about severe 
health problems affecting rBGH-treated cows, including mas
titis and deformed births.21 The scientist heading the research 
had already made numerous public statements to state law
makers and the press and released a preliminary report indi
cating that rBGH-treated cows suffered no abnormal rates of 
health problems compared with 
untreated cows.22 The US Gen
eral Accounting Office (GAO) 
investigated. During the inves
tigation, the FDA stalled in pro
viding the GAO with original 
Monsanto test data,23 and the 
GAO was unable to obtain crit
ical data from U V M and Mon
santo.24 The GAO terminated its 
investigation, concerned that 
Monsanto had had time to 
manipulate the questionable 
data and that any further inves
tigation would be fruitless. In 
an effort to dissipate public 
concern, U V M scientists final
ly released information show
ing rBGH's negative effect on 

Listen to the Experts? 
"There is no reason to believe BSE 

wi l l be any different f rom scrapie." 
-John Gummer, Minister of Agriculture, 

Fisheries and Food, 1990 

"There is no reason to believe that 
the genetic modification of maize 
wi l l give rise to any adverse effects 

on human health f rom its use in 
human food . " 

- John Gummer, Secretary of State for the 
Environment, 1996. 

cow health, years after the findings had been made.25 

Even FDA insiders have criticized the agency for its slack 
review of the drug, but the FDA has dismissed these concerns 
and fired at least one official who blew the whistle on the 
organisation's corrupt drug approval process. Veterinarian Dr. 
Richard Burroughs reviewed animal drug applications at the 
FDA's Center for Veterinary Sciences from 1979 until he was 
fired in 1989.26 In 1985, Burroughs headed the FDA's review of 
rBGH and remained directly involved in the review process for 
almost five years. Burroughs wrote the original protocols for 
animal safety studies and reviewed the data that rBGH devel
opers, including Monsanto, submitted as they carried out safe
ty studies. 

A 1991 article in Eating Well magazine quotes Burroughs 
describing a change in the FDA beginning in the mid-1980s. 
"There seemed to be a trend in the place toward approval at 
any price. It went from a university-like setting where there 
was independent scientific review to an atmosphere of 
'approve, approve, approve."27 This is the atmosphere in which 
the FDA carried out its review of rBGH. According to Bur
roughs, the FDA was totally unprepared to review rBGH, the 
first bioengineered animal drug to go through the FDA's 
approval process; rBGH was out of the scope of most FDA 
employees' knowledge. But rather than admit incompetence, 
the FDA "decided to cover up inappropriate studies and deci
sions," and agency officials "suppressed and manipulated data 
to cover up their own ignorance and incompetence."28 

Burroughs himself was faced with corporate representatives 
who wanted the agency to ease strict safety testing protocols, 
and he saw corporations drop sick cows from rBGH test trials 
and manipulate data in other ways to make health and safety 
problems disappear. According to Burroughs, the raw, 
untouched data stashed away behind the agency's doors and 
protected as trade secrets would show otherwise. 

Burroughs challenged the agency's lenience and its chang
ing role from guardian of public health to protector of corpo
rate profits. He criticized the FDA and its handling of rBGH in 
statements to Congressional investigators, in testimony to state 
legislatures, and to the press.29 Inside the FDA, he rejected a 
number of corporate-sponsored safety studies as insufficient 
and was prevented by his superiors from investigating data 
submitted by industry revealing possible health problems 
caused by rBGH. Though Burroughs had a record at the FDA 
showing eight straight years of good performance, he began 
receiving poor performance reports, for which he claims he 
was set up. Finally, in November 1989, he was fired for 
"incompetence". 

Not only did the FDA fail to 
act upon evidence that rBGH 
was not safe, the agency actual
ly promoted the Monsanto cor
poration's product before and 
after the drug's approval. In 
doing so, the FDA took on the 
impossible double role of regu
lator and promoter of bioengi
neered foods. Dr. Michael 
Hansen of Consumers Union 
notes that the FDA acted as an 
rBGH advocate by issuing 
news releases promoting 
rBGH, making public state
ments praising the drug, and 
writing promotional pieces 
about rBGH in the agency's 
publication, FDA Consumer.30 
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Call to sack UK biotech advisers 
The Government was urged t o sack 
the panel advising it on genetic 
releases into the environment after 
claims that some of its members 
have financial links t o the biotech 
industry. 

Claiming an "extreme bias" in 
favour of the new technology on 
the Advisory Committee on Releases 
into the Environment (Acre), Friends 
of the Earth said eight of its 13 
members had links w i th the industry 
and six were paid by organizations 
al lowed by the committee t o grow 
genetically engineered crops. 

"You may as wel l put wolves in 
charge of sheep," said Adrian Bebb 
of Friends of the Earth. He claimed 
Acre members had interests in 
almost 40 per cent of the trials the 
panel had approved, and the panel 
had not refused one application t o 
release genetically modi f ied 
organisms (GMOs) since it was set up 
in 1992. 

" I f the Government wants t o 

restore public confidence in its 
dealings w i t h the biotech industry, it 
should draf t in people more likely t o 
command public confidence," Mr 
Bebb said. 

Acre members, none of w h o m 
was appointed under Labour, are 
mainly drawn f rom academia and 
institutes researching genetic 
engineering. They are appointed by 
the Environment Secretary in 
consultation w i t h the Ministry of 
Agriculture, the DTI, and the 
Department of Health. 

But an environment ministry 
spokesman yesterday replied 
robustly: "There are no secrets. Al l 
the interests of the members are 
clearly shown. Individual members 
play no part in the decision-making 
process when it has anything t o do 
w i t h the company they are l inked 
to . To suggest there is collusion is 
tota l ly w r o n g . " 

The committee members include 
some of the country's most eminent 

scientists and academics in the 
biotechnology f ie ld . One of the 
members, Nigel Poole - w h o works 
for biotech company Zeneca, which 
has had six applications t o the 
committee approved - said he left 
the room when his company's 
application came up. 

Julie Hill, who works for the 
Green Alliance, and is known as 
Acre's " token green" , said yesterday: 
"Most of the panel come w i t h a 
positive view of the technology. It 
might be possible t o have a 
di f ferent view of the risks GMOs 
pose if Acre had more people critical 
of the technology." 

The call for the panel t o be 
sacked came 24 hours after English 
Nature, the Government's statutory 
wi ld l i fe advisers, called for a three-
year ban on commercial g rowing of 
GM crops because of their potent ia l 
threat t o wi ld l i fe . 
This article, written by John Vidal, was first 
published in The Guardian, 9 July 1998. 

This dual role also manifested itself in other ways. In an appar
ent attempt to quell public controversy over rBGH, for exam
ple, two FDA researchers published industry and 
"independent" data in the journal Science in 1990 to show that 
rBGH was safe for consumers.31 Gerald Guest, the director for 
FDA's Center for Veterinary Medicine told Science, "We'd like 
to get our side of the story out, to show why we're comfortable 
with the safety. We'd like for people to know that it's a 
thoughtful process, and we want it to be open and credible."32 

Guest was apparently doin-
ga lot of wishful thinking. Pro
fessor Samuel Epstein 
criticized the FDA for acting 
"as a booster or advocate for 
an animal drug that hasn't yet 
been approved."33 Epstein and 
others faulted the FDA for 
including only pieces of 
unpublished studies about 
rBGH in the Science article, 
but not making the full studies 
available for independent 
review.34 

The FDA's pro-rBGH activ
ities make more sense in light 
of conflicts of interest between 
the FDA and the Monsanto corporation.35 3 6 Michael R. Taylor, 
the FDA's deputy commissioner for policy, wrote the FDA's 
rBGH labelling guidelines. The guidelines, announced in Feb
ruary 1994, virtually prohibited dairy corporations from mak
ing any real distinction between products produced with and 
without rBGH. 3 7 To keep rBGH-milk from being "stigmatized" 
in the marketplace, the FDA announced that labels on non-
rBGH products must state that there is no difference between 
rBGH and the naturally occurring hormone. In March 1994, 

Michael R. Taylor, the FDA's deputy 
commissioner for policy, wrote the FDA's 

rBGH labelling guidelines, which virtually 
prohibited dairy corporations from making 

any real distinction between products 
produced with and without rBGH. In 

March 1994, Taylor was publicly exposed 
as a former lawyer for the Monsanto 

corporation for seven years. 

Taylor was publicly exposed as a former lawyer for the Mon
santo corporation for seven years. While working for Monsan
to, Taylor had prepared a memo for the company as to whether 
or not it would be constitutional for states to erect labelling 
laws concerning rBGH dairy products.38 In other words, Taylor 
helped Monsanto figure out whether or not the corporation 
could sue states or companies that wanted to tell the public that 
their products were free of Monsanto's drug. 

Taylor wasn't the only FDA official involved in rBGH pol-
icy who had worked for Mon
santo. Margaret Miller, deputy 
director of the FDA's Office of 
New Animal Drugs was a for
mer Monsanto research scien
tist who had worked on 
Monsanto's rBGH safety stud
ies up until 1989. Suzanne 
Sechen was a primary review
er for rBGH in the Office of 
New Animal Drugs between 
1988 and 1990. Before coming 
to the FDA, she had done 
research for several Monsanto-
funded rBGH studies as a 
graduate student at Cornell 
University. Her professor was 

one of Monsanto's university consultants and a known rBGH 
promoter. Remarkably, the GAO determined in a 1994 investi
gation that these officials' former association with the Mon
santo corporation did not pose a conflict of interest. But for 
those concerned about the health and environmental hazards of 
genetic engineering, the revolving door between the biotech
nology industry and federal regulating agencies is a serious 
cause for concern. 
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The Corruption of "Organic 
In December 1997, the United States 
Department o f Agriculture (USDA) 
released a 600-page document 
which a t tempted t o set new 
national organic food standards. 
Under pressure f r om large genetic 
and agro-chemical companies, 
including Monsanto, the proposed 
standards wou ld have al lowed the 
use of genetic engineering, nuclear 
irradiat ion and toxic sewage sludge 
in organic agriculture, as wel l as a 
more liberal use of synthetic 
chemicals on crops and in processed 
organic foods. Intensive animal 
fa rming practices, w i t h a 
subsequent reliance on antibiotics 
and cruel confined conditions, 
wou ld also be acceptable. 

W i th a r igour tha t can only be 
described as food fascism, the USDA 
also planned t o out law attempts t o 
create organic food standards tha t 
were higher than their own . 

Clearly, the proposal wou ld have 
made a mockery of the term 
'organic', not only in the US, but 
across the wor ld . Had the said bill 
been passed, the $4.2 bi l l ion US 
organic food market wou ld have 
fal len prey t o the giant US genetic 
and agro-chemical industries, 
leaving thousands of small farmers 
by the wayside. Since 1990 the 
organic food market has increased 
by 20 per cent per annum - a te l l ing 

consumer verdict on a 'cheap' f ood 
industry (which now produces over 
80 mi l l ion cases of f ood poisoning a 
year). 

The USDA encountered an 
unprecedented response, receiving 
220,000 comments - 99 per cent of 
which denounced the proposal. In 
an important tactical move, 27 of 
the US's 40 non-governmental and 
state organic certifiers agreed t o 
adopt a unif ied organic agricultural 
standard, which wou ld conform t o 
the high standards expected by 
American consumers. 

A l though in formed sources in 
Washington believe that the USDA 

wi l l eventually t ry t o push th rough a 
di luted version of their original 
proposal, the outrage provoked has 
left l i t t le room for compromise. A 
new nat ionwide consumer 
organizat ion - the Organic 
Consumers Association - has been 
created t o harness the burst of 
activism tha t the USDA's proposal 
has unleashed. Thus, ironically, the 
bill has created a unique 
oppor tun i ty for change w i th in the 
food industry. Never have the lines 
been so clearly drawn . . . 

Adapted from an article by Ronnie Cummins 
and Ben Lilliston, The Ecologist Vol.28 No.4 
(Juiy/August 1998). 
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Monsanto 5s 
Failing 

PR Strategy 
by Kenny Bruno 

Monsanto's PR strategy is to depict itself as a philanthropic organisation interested in protecting the natural 
environment and feeding the world's hungry. The reality however could not be more different. 

Mi 

Aside from the innovation of sharing the 
Greenpeace telephone number, the ads are 

clearly in the tradition of corporate 
environmental advertising known as 

Greenwash. 

"onsanto believes you should hear all opinions" 
about food biotechnology. So opens an unusual 

-European advertising campaign by the US's 
leading corporate genetic engineers. With the help of Bartle 
Bogle Hegarty (BBH), Monsanto, the St. Louis-based chemi
cal and agribusiness giant, is out "to encourage a positive 
understanding of food biotechnology" in Europe. 1 

In this campaign, Monsanto does not ask us to buy their 
products. The ads are almost 
all text, and the copywriters 
attempt a tone of enlighten
ment and openness. Dozens of 
commonly seen TV and print 
media images from other Cor
porations outrage far more 
people than the Monsanto ads. 
Still, some readers wil l do a 
double take when they see the 
last line of the ads - an invita
tion to visit the website or telephone the offices of Monsanto's 
most vociferous critics, Greenpeace, Friends of the Earth and 
Food for Our Future. These pressure groups have positions on 
biotechnology which threaten Monsanto's very lifeblood -
genetically engineered products. 

Monsanto is rather proud of the ad campaign's "important 
contribution to the necessary public debate."2 In retrospect, it 
seems it was only a matter of time before some clever adver
tising executive saw the benefit of the simple strategy of ™ 
announcing the website and phone number of its critics. < 
Everyone knows who they are anyway, and the ads imply the z 
complicity of these Non-governmental organizations (NGOs) £ 
in an "open debate" on the issues. At the same time, the com
pany demonstrates its serene, i f subjective, interest on these 
topics. Nike, on its webpage, refers often to the arguments of 
its critics on sweatshop issues, though in a more defensive tone 
than Monsanto.3 The nuclear industry has used this tactic 
recently as well. 4 We'll be seeing more of this tactic as corpo
rations attempt to appear as open-minded as possible. 

So what does it mean? With information more available 
than ever, has \htfin de siecle multinational given up the fight 
to control information? Wil l the transnational corporation 
(TNC) of the 21st century be so committed to democracy that 
they voluntarily initiate public scrutiny of their operations? 
Monsanto's "Information Manager" for Europe says they 

encourage the reader to explore other points of view because the 
"case for the safety and benefits of biotechnology is over
whelming." 5 I f that is true, why are there no similar ads in North 
America? What is really behind Monsanto's decision to spend 
money to alert people to the campaigns of their own critics? 

As Monsanto admits, it is a reaction to their critics, whom 
they accuse of spreading misinformation, voodoo theories, 
vandalism, obscurantism, and a steady diet of scare stories 

about so-called "superweeds" 
and "Frankenfoods."6 Aside 
from the innovation of sharing 
the Greenpeace telephone 
number, the ads are clearly in 
the tradition of corporate envi
ronmental advertising known 
as Greenwash. This article wil l 
analyze the ad campaign in the 
context of the history of 
Greenwash. I argue that Mon

santo chose this approach in Europe due to the public relations 
fiasco around the introduction of genetically engineered soya 
to Europe in 1997, which wil l also be discussed. 

Greenwash was conceived after the major ecological cata
strophes of the 1980s - Love Canal, Bhopal, Chernobyl, Basel, 
the Exxon Valdez, the ozone hole. The place of these catastro
phes in the public mind, and the global environmental degra-
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dation they represented, became so prominent that the free
doms and profits of the industries involved were threatened. 
Environmental regulations proliferated, environmental pressure 
groups grew as never before, 
and environmental protection 
became a genuinely popular 
issue. The blame was placed 
squarely on the offending 
companies. Monsanto, the 
inventor of one of the world's 
most ubiquitous pollutants 
(PCBs), deserved a substantial 
share of the blame. The companies needed to do something 
other than the traditional denial of responsibility which had 
been a serviceable strategy until then. The Green wash coun-
terstrategy was born. 

The major tenets of Green wash were environmental image 

In other words, the public had no right to 
know, and no right to choose, whether or 

not to eat genetically engineered milk} 

soybeans or other foods 

advertising, voluntary corporate Codes of Conduct, and more 
traditional political campaigns to avoid environmental regula
tions. In the US, DuPont (primary manufacturer of ozone-

depleting chemicals) and 
Occidental (creators of Love 
Canal) featured ads using 
images of whales, seals, birds 
and beautiful ocean or forest 
scenes. Rhone Poulenc, San-
doz, Waste Management, Mit
subishi, Ford, General Motors, 
and Union Carbide followed 

suit. UK-based multinational ICI tried Greenwash ads in 
Malaysia ("Paraquat and Nature in Perfect Harmony"), while 
Shell photographed an adorable Asian girl holding a globe for 
an ad in the Hong Kong Friends of the Earth magazine. The 
tone was pious, caring, more-environmentalist-than thou.7 With 

Burson Marsteller: The PR Professionals 
EuropaBio is Europe's largest 
biotechnology trade federat ion, rep
resenting 540 companies and 8 
national associations. Formed 
th rough a 1996 merger between 
Europe's t w o most f i rmly established 
bioindustry lobbying unions, 
EuropaBio wields influence both at 

the policy-making and local level.1 
So far, the European Parliament 

and Commission have extended 
noth ing but fr iendly patronage 
towards the federat ion. On Septem
ber 10th 1997, for example, the 
Commission announced plans t o 
pass statutory measures tha t wi l l 

obl igate Austria, Italy and Luxem
bourg t o repeal bans on the use and 
sale of genetically modi f ied maize. 
Yet, despite such political affluence, 
consumer distrust has rendered 
biotechnology a precarious market. 

Cue Burson Marsteller. 
Burson Marsteller (B-M) is the 
world's largest PR f i rm , operat ing 
f rom over 60 offices in 30 d i f ferent 
countries. They specialize in "Per
ceptions", which they insist, "are 
real. They colour what we see . . . 
wha t we believe . . . They can be 
managed t o motivate behav iour . . . 
t o create positive business results." 

When US oil giant, Exxon, pro
duced the world's most devastating 
oil slick, B-M was called in t o touch 
up the company's tarnished image. 
And when Argentina's mil itary dicta
torship was having dif f iculty attract
ing fore ign investment, B-M was 
hired to " improve the (country's) 
internat ional image" , over a period 
dur ing which some 35,000 people 
"disappeared". As B-M was proud t o 
point out : " the facts remained the 
same; only the perceptions 
changed."2 

But perceptions wi l l have t o 
change a great deal if EuropaBio's 
member companies are t o recoup 
the billions invested in biotechnolo
gy. When genetically modi f ied pro
duce first h i t shop shelves in the US 
and EU, a storm of protest and 
direct action activism broke out -
and tha t protest has only increased. 

Here's where Burson Marsteller 
enters the frame. Before the first 

European Bioindustry Congress, 
EuropaBio '97 (June 25-27, Amster
dam), B-M was commisioned t o 
wr i te up a strategy proposal for 
achieving a change in public 'per
ceptions'. The document was leaked 
to Greenpeace. 

The federat ion were advised t o 
steer clear of any fo rm of public 
debate and particularly the indus
try's "k i l l i ng f ie lds" - namely: " p u b 
lic issues of environmental and 
human health risk". The task of per
suading consumers t o embrace 
genetically modi f ied products 
should be left t o "those charged 
w i t h public trust - politicians and 
regulators" . 

Instead the industry should con
centrate on the spread of positive 
stories and symbols, el icit ing a mes
sage of "hope, satisfaction, caring 
and self-esteem". "Symbols", they 
add, "are central t o politics because 
they connect to emotions, not 
logic." 

The public, they advised, should 
be convinced that genetically 
altered products are not simply safe 
but "environmental ly superior to 
standard crop varieties". 

B-M warned EuropaBio t o keep 
the media away f rom the 1997 
Bioindustry conference. Instead they 

were advised to feed journalists the 
kind of ready-made, positive stories 
" t ha t we really wan t running back 
home" . Yet, despite the PR tactics, 
Greenpeace had l i tt le di f f iculty in 
ruf f l ing the federation's feathers. 
Before the discussion had even 
begun, a truckload of soya beans 
was dumped at the conference 
entrance. As Peter Linton, manager 
of the Bioindustry Congress, noted 
reluctantly: "Now TV stations all 
over Europe show pictures of a load 
of beans outside the industry con
ference. We missed a chance there . " 

Can the likes of Burson Marsteller 
really save the face of biotechnology 
in Europe? Monsanto and other 
biotech investors wi l l have t o bank 
on it. 

Lucinda Labes 

Notes 

1. This article is adapted from "Smooth 
Facade: Greenwash Guru Burson Marsteller 
and the Biotech Industry" by the Corporate 
Europe Observatory, which was published 
in Vol 28, No 3, May/June 1998 of The 
Ecologist. 

2. See B-M's web-site on www.bm.com 
"Perception Management: An Active 
Strategy for Marketing and Selling", 
Valeska C Stupak and Ronald J. Stupak. 
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only a few PR companies serving a great many industrial 
TNCs, Greenwash advertising fast became a global industry. 

Codes of Conduct were the second plank of the strategy. In 
the US, Responsible Care - a Code for all members of the US 
Chemical Manufacturers Association (CMA) - became the 
catch-all environmental programme for the chemical industry. 
It spread quickly to CEFIC in Europe, and later to Latin Amer
ica and Asia. Responsible Care started as a response to the 
Bhopal gas leak, and later got a push from the development of 
the CERES Code of Conduct circulated by the responsible 
investment community in the US.8 Responsible Care, like envi
ronmental advertising, was not a proactive programme, but the 
reaction of a frightened industry. Monsanto, a member of 
Responsible Care, was learning the art of Greenwash. 

The stance of Responsible Care was a fascinating balancing 
act, especially because its ambivalence is repeated again and 
again in corporate policies on environment and labour issues, 
including that of Monsanto. Responsible Care had a dual audi
ence of the general public and the industry itself. To the gen
eral public, there was the assurance that the industry 
acknowledged its concerns, and would do everything to avoid 
the kinds of catastrophe everyone feared. But with its own 
members in the audience, the crafters of Responsible Care 
could not admit outright that their industry as a whole had 
been guilty of grievous environmental crimes. So they admit
ted only that there had been "too many incidents" and that the 
industry had failed to properly "communicate" to the public. 
The language in Responsible Care - for example their motto 
of "continuous improvement" - leaves open to interpretation 
whether improvements in environmental performance are truly 
necessary for the planet's health or are necessary mainly to 
save their public image.9 The mixed message is "there is no 
problem, but a lot of you think there is so we're going to fix it 
anyway." Not entirely reassuring. 

Meanwhile, these same companies and trade associations 
were lobbying against the very environmental legislation 
which aimed to address their past practices. In these fora, 
industry argued that Responsible Care and other voluntary 
Codes of Conduct were a more efficient approach than "com
mand and control" regulation. The message, paraphrased: 

"We're the experts, we love nature, and we'll take care of it. I f 
you government types get involved, you'll just screw it up." 

With Greenwash, environmentally destructive companies in 
the chemical, waste, fossil fuel, automotive and nuclear indus
tries commandeered ecological images and language from the 
environmental movement to deflect criticism of their practices. 
The Earth and its flora and fauna became the most common 
images for the very companies which had done the most to 
destroy it. Corporations took over Earth Day, endorsed recy
cling and redefined pollution prevention to their liking. "Self-
regulation" made new environmental legislation seem 
anachronistic. 

While the companies had continued their efforts to weaken 
or derail environmental legislation at the national level, envi
ronmental issues had become prominent at the intergovern
mental level. During the UNCED process, Greenwash went 
global in a deeper sense. In this global forum, industry banded 
together in the Business Council for Sustainable Development 
(BCSD) and the International Chamber of Commerce in a 
global political campaign to benefit their members (which 
again included Monsanto).10 The goal was to be visibly pro-
environment while making sure the Summit did not become an 
effective check on their own powers. The practice of globally 
co-ordinated political action by industry was better known dur
ing the lead up to the Climate Convention meeting in Kyoto 
last year, when the Global Climate Coalition and the US Busi
ness Roundtable launched multimillion dollar campaigns 
against the climate treaty. But the earlier corporate efforts at 
UNCED were smoother, aiming for the impression that busi
ness was all for the Summit and indeed was helping make it 
happen. 

For the most part those efforts succeeded. The UNCED 
Secretary General Maurice Strong publicly lauded industry's 
efforts. The UNCED documents did not attempt to rein in 
TNCs, and in addition the world's commitment to Agenda 21 
has been notoriously lacking.11 By the UN General Assembly 
Special Session Fifth Year Review of the Rio Earth Summit 
(UNGASS), the UNCED process had been marginalized. The 
Chairman of the G-77 complained that the development agen
da had been sidelined; Commission on Sustainable Develop
ment officers adopted the BCSD language of "technology 
co-operation" 1 2 and the President of the General Assembly, 
Ambassador Razali of Malaysia, hosted a closed luncheon for 

The Ecologist, Vol. 28, No 5, September/October 1998 289 



M O N S A N T O ' S F A I L I N G PR S T R A T E G Y 

A draft Monsanto Company statement, sent by Dr Donald Easum,* 
Vice-President, Global Business Access Ltd., to 'developing country 
leaders' for their endorsement. 

* Dr Donald Easum has been "engaged by Monsanto to assist 
promote the role of biotechnology in increasing the food supp 

Across the vast farms of Europe and the United States, crops grow plentifully, providing an 
over-abundance of food. But in other parts of our world, hunger still confronts the popula
tion every day. Finding new ways to meet our global need for food, while maintaining eco
logical balance, might be the greatest challenge we face in the next century. 

We all share the same planet - and the same needs. In agriculture, many of our needs have 
an ally in biotechnology and the promising advances it offers for our future. Healthier, 
more abundant food. Less Expensive crops. Reduced reliance on pesticides and fossil fuels. 
A cleaner environment. With these advances, we prosper; without them, we cannot thrive. 

To feed the world in the next century, we need food that is more plentiful and more afford
able than it is today. With more productivity needed from less tillable land, we need new 
ways to yield more from what is left - after development and erosion take their toll. To 
strengthen our economies, we need to grow our own food as independently as we can. 
Agricultural biotechnology will play a major role in realizing the hope we all share. 
Accepting this science can make a dramatic difference in millions of lives. 

The seeds of the future are planted. Allow them to grow. Then let the harvest begin. 
Because securing food for our future begins a better life for us all. 

Signatures: 

A message from some of the world's most rejected voices, made possible by some of the 
world's most respected companies, including Monsanto, committed to finding better ways 
to feed the world's people. 
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NO - L E T N A T U R E ' S H A R V E S T CONTINUE! 
Response from all the African delegates (except South Africa) to FAO negotiations on the International 
Undertaking for Plant Genetic Resources, June 1998 

During the past few weeks European citizens have 
been exposed to an aggressive publicity campaign in 
major European newspapers t ry ing t o convince the 
reader that the wor ld needs genetic engineering to 
feed the hungry. Organised and financed by 
Monsanto, one of the world's biggest chemical 
companies, and t i t l ed "Let the Harvest Begin", this 
campaign gives a total ly distorted and misleading 
picture of the potential of genetic engineering to feed 
developing countries. 

We, the undersigned delegates of African countries 
part ic ipating in the 5th Extraordinary Session of the 
Commission on Genetic Resources, 8-12 June 1998, 
Rome, strongly object tha t the image of the poor and 
hungry f rom our countries is being used by giant 
mult inat ional corporations t o push a technology that 
is neither safe, environmental ly friendly, nor 
economically beneficial t o us. 

It is t ime to look at some of the facts about the 
company behind this campaign: 

• Monsanto is one of the world's largest pesticide 
companies. During the past t w o years only it spent 
over US$6,000 mil l ion to take control over other seed 
and biotechnology companies and is now the major 
industrial player in this f ie ld . Its major focus is not to 
protect the environment, but t o develop crops tha t 
can resist higher doses of its best-selling chemical 
weedkil ler 'Roundup'. 

• Rather than stretching a helping hand t o farmers, 
Monsanto threatens them w i t h lawsuits and ja i l . In the 
USA, the company employs detectives to f ind and 
bring to court those farmers that save Monsanto 
soybean seeds for next year's p lant ing. Backed by 
patent law, the company demands the rights t o 
inspect the farmers' fields t o check whether they 
practise agriculture according to Monsanto conditions 
and w i t h Monsanto chemicals. 

• Rather than developing technology tha t feeds the 
wor ld , Monsanto uses genetic engineering to stop 
farmers f rom replanting seed and fur ther develop 
their agricultural systems. It has spent US$18,000 
mil l ion t o buy a company own ing a patent on what 
has become known as Terminator Technology: seed 
that can be planted only once and dies in the second 
generat ion. The only aim of this technology is to force 
farmers back t o the Monsanto shop every year, and t o 
destroy an age-old practice of local seed-saving that 
forms the basis of food security in our countries. 

In "Let the Harvest Begin" the Europeans are asked to 
give an uncondit ional green l ight t o gene technology 
so tha t chemical corporations such as Monsanto can 

start harvesting their profits f rom it. We do not 
believe tha t such companies or gene technologies wi l l 
help our farmers t o produce the food tha t is needed in 
the 21st century. On the contrary, we th ink it wi l l 
destroy the diversity, the local knowledge and the 
sustainable agricultural systems that our farmers have 
developed for millennia and that it w i l l thus 
undermine our capacity t o feed ourselves. 

In particular, we wi l l not accept the use of Terminator 
or other gene technologies tha t kill the capacity of our 
farmers to g row the food we need. We invite 
European citizens t o stand in solidarity w i t h Africa in 
resisting these gene technologies so tha t our diverse 
and natural harvests can continue and grow. 

We agree and accept tha t mutual help is needed t o 
fur ther improve agricultural product ion in our 
countries. We also believe that Western science can 
contr ibute t o this. But it should be done on the basis 
of understanding and respect for what is already 
there. It should be bui ld ing on local knowledge, rather 
than replacing and destroying it. And most 
important ly : it should address the real needs of our 
people, rather than serving only to swell the pockets 
and control of giant industrial corporations. 

NAME: 

Jean Marie Fodoun, Cameroun 
George A. Agbahungba, Benin 
Paul Therence Senghor, Senegal 
Koffi Goti, COte d'lvoire 
Mokosa Madende, Congo Democ 
Jean Jacques Rakotonalala, Madagascar 
Juvent Baramburiye, Burundi 
Worku Damena, Ethiopia 
Gietaturn Mulat, Ethiopia 
M. S. Harbi, Sudan 
Eltahir Ibrahim Mohamed, Sudan 
Maria A. Calane da Silva, Mozambique 
Kohna Nganara Ngawara, Tchad 
Nkeoua Gregoire, Congo 
Mugorewera Drocella, Rwanda 
H. Yahia-Cafrif, Algeria 
Abebe Demissie, Ethiopia 
G. P. Mwila, Zambia 
Dr S. H. Raljtsogle, Lesotho 
Naceu Hamza, Tunisia 
Hambourne Mellas, Morocco 
Elizabeth Matos, Angola 
Tewolde Berhane Gebre Egziabher, Ethiopia 
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Chief Executive Officers (CEOs), allowing attendance of just 
two NGO representatives, with barely a whisper of protest.13 

During the five years beetween UNCED and UNGASS the 
world's mighty global corporations had mercilessly pursued 
their own objectives: free trade, liberalized investment and 
control over technology. The World Trade Organization 
(WTO), unlike UNCED, had teeth without meaningful public 
participation. The TNCs gave lip service to the importance of 
UNCED, but they saw to it that the WTO - not the United 
Nations - would control the critical processes of globalization. 

In the post-UNCED age, sustainable development and envi
ronment issues folded into each other. This "unholy alliance", 
as Wolfgang Sachs called it before Rio,1 4 led to deeper under
standing in the international community of the relationship 
between environment and development, especially for the 
South. However, it also played into the hands of the TNCs, 
which could place virtually any project or practice with eco
nomic implications under the sustainable development 
umbrella. 

Greenwashing Biotechnology 
This is where Monsanto places its genetically engineered 
crops. At a time when even UN diplomats have tired of the 
rhetoric of sustainable development, companies like Monsan
to have increased their use of the phrase to describe their activ
ities. As a leading biotechnology company, Monsanto would 
have us believe they are also a leader of sustainable develop
ment. And in promoting this vision, they are using the tech
niques of Greenwash. 

Monsanto CEO Robert Shapiro is a devoted practitioner of 
the sustainable development phase of Greenwash. Environ
mental concerns are still prominent as well, but sustainability 
is the cornerstone. In the company's 1996 Environmental 
Review, Shapiro writes, "Sustainable development wil l be a 
primary emphasis in everything we do." The formulation is 
perfect: to the industry and public relations insider, Shapiro is 
saying that they wil l emphasize sustainable development 
aspects of everything they do. To the general public, on the 
other hand, Shapiro is saying they wil l become a company 
actually devoted to sustainable 
development itself. Back on 
the business side of the Annu
al Reports, Shapiro makes it 
clear that what they are devot
ed to is genetic engineering. 
His phrase, a classic example 
of greenspeak, is "genetically 
improved" crops. 

When Monsanto introduced genetically "improved" crops 
into the US, there was no fanfare, no advertising campaign, no 
invitation to "hear all the opinions". In fact, Monsanto has 
gone to great lengths to avoid debate about its transgenic prod
ucts, primarily by fighting labelling. Posilac, Monsanto's 
recombinant Bovine Growth Hormone (rBGH) was introduced 
in the US over strenuous objections by consumer and family 
farm advocates. Monsanto threatened to sue states that wished 
to label milk products free of rBGH. As the New York Times 
noted recently, "Because most consumers are unaware of the 
amount of genetically engineered food that is available . . . it 
is hard to judge their resistance to such products."15 The enor
mous benefit of consumer ignorance was not lost on Monsan
to, and opposition to labelling became central to their strategy 
for introducing the new foods. 

Thus when Monsanto's genetically engineered Roundup 
Ready Soybeans (RRS) were first planted commercially in the 
US, there was no significant public discussion of the fact that 

Its commitment to food biotechnology is 
total. If food biotechnology goes down, 

Monsanto goes with it. 

for the first time, virtually all Americans were about to begin 
eating genetically modified ingredients in hundreds of 
processed foods containing soya. Monsanto opposed the seg
regation of the transgenic soybeans from conventional ones. 
The company said consumers did not need to know i f they 
were eating Roundup Ready or not "since there was no differ
ence" between them and ordinary soybeans.16 In other words, 
the public had no right to know, and no right to choose, 
whether or not to eat genetically engineered milk, soybeans or 
other foods. The major grain traders like Cargill and Archer 
Daniels Midland agreed with Monsanto, 1 7 as did the authori
ties in Washington. Despite pockets of protest, transgenic soy
beans were planted, harvested and mixed with the 
conventional crop and are now eaten by most Americans - yet 

only a tiny percentage of those 
Americans know of this fun
damental change in their daily 
diet. 

When it was time to export 
soybeans to Europe, which 
buys approximately 25 per 
cent of the US soy crop, Mon

santo maintained its stance: no segregation, no labelling for 
RRS, no public right to know. The result was a public relations 
fiasco for the company. EU approval was still in process when 
the first shipments left the US in autumn 1997. Most European 
consumers were caught completely off guard - suddenly their 
diet was to contain genetically altered ingredients! They had 
not been warned, and the foods would not be labelled. The 
public was outraged. Several countries and companies began 
scrambling for RRS-free supplies of soya to reassure con
sumers. The soy market was thrown into considerable chaos.18 

The arrogance of Monsanto - assuming that Europe would 
take the transgenic soya without questioning it - led to a polit
ical storm over the prosaic soybean. 

What befuddles and irritates Monsanto and other genetic 
engineeering advocates is that the storm has not subsided. 
They see European resistance to genetic engineering as "Lud-
dite superstition" 1 9 which must be overcome. "It is just anoth
er step in the history of agriculture," according to Joseph Zak 
of the American Soybean Association, which is trying to fos-
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ter European acceptance of Monsanto's Roundup Ready 
soya.20 

Monsanto's current advertising campaign is best understood 
in the context of their first foray into the European market for 
genetically engineered food. Their miscalculation - that the 
European consumer would react the same as the US consumer 
- was so monumental that the company had no choice but to 
try a completely different approach. Their first approach was 
to suppress public awareness. Now they say "food is so funda
mentally important that everyone should know all they want to 
about it." Only after the fiasco did the company convert to the 
belief that a "transparent approach wil l find favour with con
sumers everywhere."21 Monsanto's lately acquired commit
ment to dialogue, to reducing pesticide use, to feeding the 
world, is the reaction of a company in a dilemma. Its critics, 
perhaps annoyed at being named in the Monsanto ads, can take 
heart from the fact that these ads reflect the genuine threat that 
their efforts represent to the unfettered spread of food biotech
nology. As Doug Parr of Greenpeace UK puts it: "These ads 
are a sign of a company losing an argument." 

Yet Monsanto should not be underestimated. Its commit
ment to food biotechnology is total, and the financial commu
nity is bullish on the company's future. Monsanto has even 
spun off its traditional chemical businesses, preferring to con
centrate on biotechnology as its strategic business. I f food 
biotechnology goes down, Monsanto goes with it. Monsanto 
has of necessity developed some rather compelling-sounding 
arguments to bolster its contention that food biotechnology 
equals sustainable development and vice-versa. 

The most dangerous of these arguments is that genetic 
engineering is the answer to the world's food supply problems. 
Monsanto tugs at our heart strings by pointing to the gap 
between a growing world population and food supply.22 In The 
Indepedent they tell us "worrying about starving future gener
ations won't feed them. Food biotechnology wil l ." Who would 
want to deny the world's poor children a chance for better 
nutrition, their parents a chance to grow crops more easily? 
Who would be so selfish as to oppose genetically altered foods 
for themselves when they wil l benefit the less fortunate? This 
is Greenwash with a Guilt Trip. 

But wil l genetically engineered crops help feed the hungry? 
In theory, it is possible that some transgenic plants could be 
more nutritious, travel better, or produce better yields in harsh 
climates. But that is a far cry from bringing these foods to hun
gry people. In any case, Monsanto's main emphasis has been 
on developing crops that cannot conceivably play any part in 
feeding the impoverished masses of the third world. A detailed 
analysis of the relationship between genetic engineering and 
world hunger is beyond the scope of this article, but a brief 
look at few Monsanto products shows why the food supply 
argument is Greenwash. 

For example, Monsanto's rBGH is designed to increase 
milk production. But the US already has an oversupply of 
milk, and the expense of using it excludes it from use by poor 
dairy farmers in the Third World. 

Roundup-Ready soybeans are not designed to increase 
yield, though their ease of use might allow farmers to plant 
more soybeans (while increasing use of Monsanto's Roundup 
herbicide in those marginal acres). But these additional soy
beans wil l not make it to the mouths of protein-deficient kids. 
Most soybeans end up in oil or become minor ingredients in a 
wide variety of processed foods never seen by undernourished 
peasants in Bangladesh or Chad.23 

Most of Monsanto's Yieldgard corn goes to animal feed. 
And so it goes for Monsanto's transgenic canola, sugar beets, 
cotton, corn or potatoes - none of them is designed to put food 

in the mouths of hungry children. 
Monsanto's exploitation of this emotionall issue may create 

its own backlash. Diplomats from 24 African countries recent
ly issued a joint statement with NGOs objecting "strongly that 
the image of the poor and hungry from our countrties is being 
used by giant multinational corporations to push a technology 
which is neither safe, environmentally friendly, nor economi
cally benefical to us." 2 4 [See box "Let the Harvest Continue" 
in this issue] 

High technology, high input cash crops are not the solution 
for world hunger. They are, however, helpful to Monsanto's 
appetite for increased control over food production. Their pur
chase of seed companies, their contractual prohibitions on 
farmers' brown-bagging seeds, their opposition to smaller 
companies trying to avoid rBGH, their fear of labelling, all 
speak of a company anxious to advance our dependence on 
them for our basic sustenance. 

In the long term, Monsanto believes it wil l win us over to 
transgenic crops. I imagine its executives see European oppo
sition as a temporary setback, but one which wil l be inevitably 
overcome as progress - and profit - marches on. Their adver
tising campaign is necessary to undo the damage caused by the 
arrogance of the last few years, just a small price to pay con
sidering what is at stake for them. 

In Monsanto's 1995 Environmental Review, CEO Shapiro 
wrote: "There have been times in Monsanto's 94-year history 
when we, like others, weren't as aware of our actions as we 
should have been. These days have been over for a long time." 
Critics of genetic engineering are crying out for a re-evaluation 
of Shapiro's conclusion. Perhaps he should call the numbers in 
their advertisements after all. 

Kenny Bruno is the the Co-author, with Jed Greer, of Greenwash: the Reality Behind 
Corporate Environmentalism, 1996, Third World Network, Penang, Malaysia. 
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Why Biotechnology 
and High-Tech 

Agriculture Cannot 
Feed the World 

by Andrew Kimbrell 

Kenny Bruno has shown quite clearly why Monsanto's flagship products cannot, by the widest stretch of the 
imagination, help feed the world. In this article, Andrew Kimbrell shows why neither biotechnology in general, nor 

indeed high-input agriculture itself can conceivably do so. 

uess Who's Coming to Dinner? 10 billion by 
-2030" proclaims the headline on Monsanto's 
home page. The company warns of the "growing 

pressures on the Earth's natural resources to feed more peo
ple." The agribusiness giant then cautions that low-technology 
agriculture "wi l l not produce sufficient crop yield increases 
and improvements to feed the world's burgeoning population." 
i 

However, there is no need to despair, because, according to 
Monsanto, "Today's high-yield agriculture is a stunning suc
cess . . ." Further, the company asserts that "biotechnology 
innovations wil l triple crop yields without requiring any addi
tional farmland, saving valuable rainforests and animal habi
tats." Even better, the biotechnology revolution wil l mean "less 
chemical use in farming." 2 The conclusion is obvious and one 
that wil l be trumpeted in an upcoming Monsanto ad campaign 
"Biotechnology can feed the world . . . let the harvest begin."3 

Monsanto's current commercial propaganda is steeped in 
numerous dangerous modern agricultural myths about hunger, 
food production and agriculture. Unfortunately, these myths 
have been, and are being, 
repeated so often that they are 
taken as true. They provide 
convenient cover for Monsan
to and the other agribusiness 
and biotechnology transna-
tionals which are themselves a 
major culprit in increasing 
world hunger. Unmasking 
these myths needs to be an 
ongoing task for those advo-
eating sustainable agriculture. 
So, let us begin by examining the four primary and interrelat
ed myths used by Monsanto in its current ads and public infor
mation campaign. 

• World hunger is caused primarily by a shortage of food 
with which to feed a growing population. 
There is no myth about hunger. It is estimated that 786 million 
people go hungry each day. And hunger is increasing. From 

Monsanto's current commercial propaganda 
is steeped in numerous dangerous modern 

agricultural myths about hunger, food 
production and agriculture. These myths 
have been repeated so often that they are 

now taken as true. 

1970 to 1990, with the exception of China, the number of hun
gry people in the world increased by more than 11 per cent.4 

The myth is not about hunger but rather its primary cause. 
Monsanto would have us believe that as the world population 
increases, food production just cannot keep up. The result is 
that hundreds of millions are hungry. Yet numerous studies and 
statistics refute this claim. In fact, even as world hunger has 
increased since 1970, so has the food production per capita. In 
South America the number of those hungry went up by 19 per 
cent. Yet per capita food supplies rose almost 8 per cent. In 
south Asia hunger and food per capita both increased by 9 per 
cent.5 

These statistics and numerous others indicate that popula
tion growth has not been, at least so far, the primary cause of 
the increase in hunger since 1970. Total food theoretically 
available for each person has actually increased significantly. 
What then is the primary cause of world hunger? The basic 
cause is food dependence. The industrial system has, over cen
turies, in virtually every area of the globe, "enclosed" peasants 
off the land so that the land can be used for export crops. The 

profits gained from these 
exports is the essential "primi
tive accumulation of capital" 
required for industrial devel
opment in any society. The 
result of enclosure has been, 
and continues to be, that 
untold millions of peasants 
lose their land, community, 
traditions and most directly 
their food independence. 
Removed from their land, they 

then flock to the newly industrialized cities where they quick
ly become a class of urban poor competing for low-paying jobs 
in the urban industrial setting. Those that stay on the land gen
erally attempt to survive by low-paying farm work on the large 
newly industrialised farms. Currently, more than half a billion 
rural people in the Third World are landless, or do not have 
sufficient land to grow their own food.6 

After enclosure, both the urban and rural poor are com-
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After enclosure, both the urban and rural poor are com
pletely food-dependent. Their access to food is solely by pur
chase and should they lose that purchasing power they starve. 
Increasing agricultural output has little effect on the hungry 
because it fails to address the key issues of access to land and 
purchasing power which are at the root of hunger. As summa
rized in an upcoming Food First Report, " I f you don't have 
land on which to grow food or the money to buy it, you go 
hungry no matter how dramat-
ically technology pushes up 
food production."7 

• Larger, technology-inten
sive farms are more efficient 
for food production. 
The myth that bigger, technol
ogy-oriented farms are better 
is a corollary of the myth that 
food output is the solution to 
hunger. To address world hunger, we need more output, there
fore we need larger farms and more advanced technology. 

The most immediate effect of this drive towards larger, 
more technology-intensive farms is that it accelerates the trag
ic enclosure trend. In the United States since World War I I the 
size of the average farm has more than doubled. At the same 
time, the number of farms has dropped by two-thirds and the 
number of farmers by twice that percentage.8 The pattern is 
familiar, the destruction of rural communities, the exodus to 
the cities of thousands of uprooted and impoverished farmers 
and others in the rural communities. The result: increases in 
unemployment, crime, food-dependency and hunger. As large-
scale farms and technologies continue to proliferate in the 
Third World, even more dire consequences are predicted. 

It is not only the size of farms which obliterates farm com
munities and food-independence, but also the technology 
applied. New technological advances replace workers in agri
culture, and represent economic disaster for all but the largest 
farms. As one researcher investigating biotechnology notes: 
'The majority of farmers do not benefit from technological 
change: 'the farmer beneficiaries are largely limited to the 

Even by conventional assessments of 
efficiency which exclude 'externalities' like 

water and air pollution, top soil and 
biodiversity loss, medium-sized farms are 

the most efficient 

early adopters - usually larger operators.' They are able to 
expend quickly the capital to invest in the new technology. 
They profit even as the price per unit drops. At the same time, 
the price drop hampers the efforts of late adopters to remain in 
the changing market."9 

Monsanto and others have acknowledged the price that 
technology and size exact from the farm community but insist 
it is the price that has to be paid for greater efficiency in food 

production. But as writer and 
activist Marty Strange has 
detailed, large farms are not 
more efficient. Her research 
convincingly demonstrates 
that even by conventional 
assessments of efficiency 
medium-sized farms are the 
most efficient.10 Moreover, the 
calculations which support 
even the more moderate 

"economy of size" view that bigger is better are fatally flawed. 
Conventional efficiency analysis completely ignores the social 
and environmental cost of large-scale industrial farming. The 
costs of water and air pollution, topsoil loss, biodiversity loss 
are not considered. Numerous studies have shown that large 
farms have far greater environmental impacts than smaller 
farms, including up to 40 per cent more erosion - whose con
sequences are at present being masked by increasing applica
tion of artificial fertilizers, but which must increasingly affect 
farm output. 

The efficiency analysis also ignores the human health costs 
of consuming foods contaminated with pesticides, hormones 
and other poisons. The dislocation, over the decades, of mil
lions of farmers and thousands of farm communities also does 
not appear in the efficiency calculation. A l l these costs are 
viewed as external to farm production and termed "externali
ties". With these costs excluded the public is never informed 
of the "real" price of the food produced on large industrialized 
farms. 

What's more, the efficiency analysis does not take into con
sideration the unique character of small farms. In that it is 
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"Vm afraid Vm patenting you" 

measuring only outputs, the economy of size view ignores sig
nificant advantages that small farms have in reducing input. 
For example, diversification increases efficiency because it 
allows the more complete use of inputs, such as a variety of 
crops grown in different seasons. As Strange summarizes, "In 
agricultural economics, a bias against diversification persists, 
reflecting the conviction that doing one thing well on a large 
scale is more important than doing many things well on a small 
scale. It is a function of our fixation with maximums, and our 
indifference to optimums."11 

In 1989, the United States National Research Council was 

asked to assess the true efficiency of large industrial farms ver
sus alternatives. Their conclusion went exactly contrary to the 
"bigger is better" myth: 

"Well managed alternative farming systems nearly always 
use less synthetic chemical pesticides, fertilizers, and antibi
otics per unit of production than conventional farms. Reduced 
use of these inputs lowers production costs and lessens agri
culture's potential for adverse environmental and health 
effects without decreasing - and in some cases increasing -
per acre crop yields and the productivity of livestock manage
ment systems."12 

• "Low-tech" alternatives to high-yield industrial crop pro
duction require more land to produce the same output, 
thus threatening wetlands, forests and other unique ecosys
tems. 
Monsanto and other agribusiness conglomerates are seeing the 
birth of a powerful new competitor for consumers in the Unit
ed States and Europe, organic food production. No longer a 
"niche" market, the organic food market soared to $4 billion in 
the United States in the mid-1990s and is increasing 20 per 
cent each year. Over 2 million American families now buy 
organic, with more than 14 million searching out "natural" 
foods. Of even greater concern to Monsanto is the growing 
resistance to its corporate tactics and message in India and 
other Third World nations. Public outcry has forced the corpo
ration to back down on numerous enterprises. The bigger is 
better myth is beginning to lose its power. 

Monsanto's response has been to launch media attacks on 
"low-tech" agricultural alternatives. The company does so 

Run-Away Industrial Technologies 
Agrochemical genetic engineering (AGE) is the th i rd 
generat ion of run-away industrial technologies. The 
first and second generat ion technologies were petro
chemical and nuclear, emerging in the 1940s and 1950s, 
respectively. A t their inception, these technologies 
were widely greeted as tr iumphs of industrial innova
t ion w i t h immense potent ia l benefits fo r humanity. 
Needless t o say, there was scant consideration for their 
possible ecological and public health implications, 
which as everybody knows, have proved extremely seri
ous. 

In str iking contrast, and as described in this issue of 
The Ecologist there is, even at this early stage of the 
era of agrochemical genetic engineering, a weal th of 
scientific data which more than justifies an internat ion
al ban on the new technology — a ban which wou ld in 
any case be just if ied by social and ethical considera
tions alone. What makes the argument for a ban even 
more persuasive is tha t serious evidence of the value of 
these technologies for feeding the poor and the hun 
gry has yet to be provided. 

Government authorit ies simply cannot ignore the 
numerous studies in peer-reviewed scientific journals 
which point t o the veterinary and public health haz
ards of rBGH milk. No serious studies have yet 
appeared t o suggest tha t these hazards have been 
exaggerated. The biotechnology industry has of course 
reacted t o these studies but only w i t h biased press 
releases or unpublished critiques, by their indentured 
academic spokesmen. For this reason the scope of the 
AGE debate should be widened and extended t o the 

internat ional public health and independent scientific 
communities whose contr ibutions t o this relatively new 
issue have, so far, w i t h singular notable exceptions, 
been minimal . 

A t the same t ime, rather than look at this new tech
nology on its own , scientists and regulatory authorit ies 
should see it as mot ivated by the same commercial con
siderations tha t led t o the development of the nuclear 
industry w i t h all its empty promises (that it wou ld pro
duce electricity " t o o cheap t o meter " fo r instance), and 
which has created large-scale and largely irreversible 
po l lu t ion problems th roughout the wor ld . They should 
note also that the development of the petrochemical 
industry, which has made possible industrial agriculture 
and hence the green revolut ion in the th i rd wor ld — 
w i t h its equally empty promises, was similarly mot ivat 
ed. As is generally known it has left a legacy of ero
sion, desertif ication and po l lu t ion , forced countless 
mill ions of small farmers of f the land and into the 
slums and has undermined our health w i t h its devita l 
ized, pesticide-contaminated foods, whose consump
t ion has made singular contr ibut ion t o the g rowth of a 
number of chronic diseases, including cancer which 
now affects nearly one person in t w o . 

Fortunately there is evidence tha t the public is 
becoming increasingly aware of these issues, hence the 
phenomenal g rowth in the demand for organic food 
— not only so as t o avoid having to consume pesticide-
contaminated food , but also f ood tha t has been genet
ically manipulated. 

by Dr Samuel Epstein 
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under the guise of being environmentally conscious. Given the 
corporation's record on environmental issues, this stance is not 
credible, yet Monsanto persists. Their primary claim (which 
they are attempting to trans
form into a new myth) is that 
in order to "feed the world" 
low-tech agriculture (with its 
purportedly low yields) wil l 
need to massively expand the 
amount of land being used to 
grow food, which wil l destroy 
important wildlife habitat and other vital ecosystems. 

As described above, however, numerous studies continue to 
indicate that alternatives to industrial, high-tech agriculture 
are, when properly calculated, at least as efficient in producing 

Over 2 million American families now buy 
organic, with more than 14 million 

searching out ''natural"foods. 

output as their industrial, chemical-based counterparts.13 Addi
tionally, the Monsanto argument fails to account for the declin
ing yields now associated with the technological and 
chemical-intensive "Green Revolution" foisted on the Third 
World. In the Philippines, India and Nepal research is indicat
ing significant loss in yields after they peaked in the 1980s.14 

Soil degradation and a proliferation of pests, typical of large-
scale monoculture farming are suspected as the culprits in the 
decline.15 

Researchers at the Henry Wallace Institute also note that, 
just as industrial agriculture destroys the productivity of farm
land, it also compromises other food sources. Chemical conta
mination and eutrophication (primarily from runoff of nitrogen 
and phosphorus from cropland) threaten the productivity of the 
marine and aquatic systems responsible for much of the 
world's food supplies. Sixty per cent of the world's population 
receive more than 40 per cent of the yearly protein from fish 
and seafood. 16 Chemical contamination has also devastated 
wildlife and the very biodiversity that Monsanto now claims to 
want to protect. 

• Biotechnology will feed the 
world, with less chemical use 
less pollution and fewer 
resources 
Monsanto's recent ad cam
paigns have been almost 
entirely devoted to purveying 
the myth that biotechnology 

Agriculture as War 
Monocultures and monopolies symbolize a masculin-
ization of agriculture. The war mental ity underlying 
military-industrial agriculture is evident f rom the 
names given to herbicides which destroy the economic 
basis of the survival of the poorest women in the rural 
areas of the Third Wor ld. Monsanto's herbicides are 
called "Roundup" , "Machete" , "Lasso". American 
Home Products which has merged w i th Monsanto, 
calls its herbicides "Pentagon", "P rowl " , "Scepter", 
"Squadron", "Cadre", " L igh tn ing " , "Assert", 
"Avenge" . This is the language of war, not sustainabil-
ity. Sustainability is based on peace w i th the Earth. 

Vandana Shiva 

can feed future generations and can replace chemical agricul
ture. Though Monsanto built its financial success selling the 
world's leading herbicide Roundup and other agricultural poi
sons, it now purports to reject the chemical industrial model. 
"More Biotechnology Plants Mean Less Industrial Ones," pro
claims the headline of one ad. "The world grows its food at 
great cost to the environment," it continues. The ad then 
bemoans the environmental impacts of "insecticides, fertilizers 
and herbicides". It concludes, "At Monsanto, we believe plant 
biotechnology can limit industrial and chemical impact on the 
earth. For instance, we have developed crops that are insect-
resistant, in some cases eliminating the need to apply insecti
cides altogether."17 

In reality of course, much of Monsanto's work in biotech
nology wil l directly or indirectly lead to the use of more chem
icals in agriculture. Most of the genetically engineered foods 
on which Monsanto has over a dozen patents are crops genet
ically engineered to be resistant to the herbicide Roundup.18 

Now farmers can buy and use ever more Roundup with the 
resulting contamination of air, water and food. Monsanto as 
noted in their ad has also engineered a version of the natural 
pesticide Bt into a variety of food plants hoping to make them 
pest-resistant. This technology has not yet proven successful, 
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and wil l almost certainly have the effect of creating wide
spread resistance in pest populations to Bt. This would be a 
near-death blow to many organic farmers for whom Bt is an 
essential pest control tool. I f Bt is lost because of increased 
pest-resistance, the only alternative for many farmers wi l l be to 
increase the use of pesticides. 

However, Monsanto has been guilty of an even more impor
tant sleight of hand in the selling of the biotech myth. Mon
santo knows that most of the world's population is familiar 
with and concerned about 
chemical pollution from agri
culture and industry. This is 
bad enough, but biological 
pollution is more fundamental 
and very much more malig
nant, as is evident when exotic 
plants, animals or other organ
isms are released into the envi
ronment. In the United States 
this type of biological pollu
tion, including the invasion of 
the US by the Gypsy Moth, the 
Kudzu vine and the organisms 
responsible for Chestnut Blight and Dutch Elm Disease, has 
wreaked environmental havoc. Now Monsanto and others are 
releasing thousands of new genetically engineered microbes, 
plants and animals into the environment. Each of these genet
ically altered organisms is a potential "exotic" which could 
harm the environment. The long-term impact of thousands 
upon thousands of genetically modified organisms could well 
eclipse the damage that has already resulted from the whole
sale release of petro-chemical products. 

In the case of chemical pollution, the offending chemical 

Monsanto's response has been to launch 
media attacks onflow-tech" agricultural 

alternatives. The company does so under the 
guise of being environmentally conscious, but 

given the corporation's record on 
environmental issues this stance is not 

credible. 
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does not reproduce itself, and though it might spread, its con
centrations wil l become increasingly dilute. Thus the damage 
caused by chemical pollution is most often localized and dis
sipates with time. With biological pollution, and hence the 
release of biotechnological organisms, the disturbance to the 
ecosystem increases and intensifies as the organisms multiply, 
disseminate and mutate. The problem wil l not remain local
ized, but wil l expand in a potentially irreversible manner. For 
example, i f pest-resistance spreads from crops to weeds, the 

disease-resistant weeds wi l l 
multiply and be virtually 
impossible to isolate and con
trol (even with the massive 
and indiscriminate use of her
bicides). Each release of a 
genetically modified organism 
is a form of ecological roulette 
which Monsanto and others 
are playing. The ecosystem 
can only be the loser. Biologi
cal pollution may well be the 
most urgent pollution problem 
of the 21st century. 

Beyond the problems of biological pollution, biotechnology 
completes the enclosure process in agriculture. Monsanto and 
other transnationals are now patenting the genes, plants and 
animals essential for agricultural production. Monsanto has 
developed the ability to sterilize seeds genetically so they can
not be saved. These companies are enclosing the genetic com
mons of all agricultural life making all farmers and consumers 
even more dependent on corporate entities for their very sur
vival. 

Andrew Kimbrell is an activist attorney in Washington D.C., Founder and President of 
the International Centre for Technology Assessment and the Jacques Ellul Society. He is 
former Programme Director of the Foundation on Economic Trends. Kimbrell is author 
of The Human Body Shop (1993) amongother books. He is also a board member on the 
International Forum of globalization. 
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How Monsanto 
'Listens' to Other 

Opinions 
by Peter Montague 

'In advertisements in the national press, Monsanto promised to supply readers with the addresses of vocal green critics of 
the food industry. It was rare for a company to give free publicity to its opponents, Monsanto boasted, cbut we believe 

that food is so important, everyone should know all they want to about it'. But the claim that this was an open, 
transparent company raised hollow laughs on the other side of the Atlantic" 

In the autumn of 1996, award-winning reporters Steve Wil
son and Jane Akre were hired by WTVT in Tampa to pro
duce a series on Monsanto's controversial milk hormone, 

rBGH, in Florida milk. After more than a year's work on the 
rBGH series, and three days before the series was scheduled to 
go on air starting February 24, 1997, Fox TV executives 
received the first of two letters from lawyers representing 
Monsanto saying that Monsanto would suffer "enormous dam
age" i f the series ran. Although WTVT had been advertising 
the series aggressively, they cancelled it at the last moment. 
Monsanto's second letter warned of "dire consequences" for 
Fox i f the series went on air as it stood. (How Monsanto knew 
what the series contained remains a mystery.) According to 
documents filed in Florida's Circuit Court (13th Circuit), Fox 
lawyers then tried to water down the series, offering to pay the 
two reporters i f they would 
leave the station and keep 
mum about what Fox had done 
to their work. The reporters 
refused Fox's offer, and on 
April 2, 1998, filed their own 
lawsuit against WTVT. 

Steve Wilson has 26 years' 
experience as a working jour
nalist and has won four Emmy 
awards for his investigative 
reporting. His wife, Jane Akre, 
has been a reporter and news anchor for 20 years, and has won 
a prestigious Associated Press award for investigative report
ing. 

The Wilson/Akre lawsuit charges that WTVT violated its 
licence from the Federal Communications Commission (FCC) 
by demanding that the reporters include known falsehoods in 
their rBGH series. The reporters also charge that WTVT vio
lated Florida's "whistle blower" law. Many of the legal docu
ments in the lawsuit - including Monsanto's threatening letters 
- have been posted on the world wide web at 
http://www.foxbghsuit.com for all to see. 

No one wil l be surprised to learn that powerful corporations 
can intimidate TV stations into rewriting the news, but this 

case offers an unusually detailed glimpse of specific intimida
tion tactics and their effects inside a news organization. It is 
not pretty. 

It has been well-documented by Monsanto and by others 
that rBGH-treated cows undergo several changes: their lives 
are shortened, they are more likely to develop mastitis, an 
infection of the udder (which then requires use of antibiotics, 
which end up in the milk along with increased pus), and they 
produce milk containing elevated levels of another hormone 
called IGF-1. It is IGF-1 that is associated with increased like
lihood of human cancers.2 

The US Food and Drug Administration (FDA) approved 
rBGH for use in cows in 1993, but the approval process was 
controversial because former Monsanto employees went to 
work for the FDA to oversee the approval process, and then 

returned to work for Monsan-

No one will be surprised to learn that 
powerful corporations can intimidate TV 
stations into rewriting the news} but this 

case offers an unusually detailed glimpse of 
specific intimidation tactics and their effects 

inside a news organization. 

to. 
Monsanto is notorious for 

marketing dangerous products 
while falsely claiming safety. 
The entire planet is now cont
aminated with hormone-dis
rupting, cancer-causing PCBs 
(polychlorinated biphenyls), 
thanks to Monsanto's poor 
judgement and refusal to be 
guided by early scientific evi

dence indicating harm [see J. Cummins in this issue]. The 
2,4,5-T in Agent Orange - the herbicide that has brought so 
much grief to tens of thousands of Vietnam veterans - is anoth
er example of Monsanto's poor judgement and failure to heed 
scientific evidence to prevent harm [see H. Warwick in this 
issue]. Critics warn that rBGH is just one more example of 
Monsanto's monumentally poor judgment. When Wilson and 
Akre asked Monsanto officials to respond to these allegations 
of past poor judgement, Monsanto had no comment. 

I f the Wilson/Akre rBGH series was never shown by Fox 
TV, the script is nevertheless available to those interested on 
the website www.foxbghsuit.com.. What follows are some of 
the more enlightening points it raises: 
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• rBGH was never properly tested before the FDA allowed it 
on the market. A standard cancer test of a new human drug 
requires two years of testing with several hundred rats. But 
rBGH was tested for only 90 days on 30 rats. This short-term 
rat study was submitted to the FDA but was never published. 
The FDA has refused to allow anyone outside the FDA to 
review the raw data from this study, saying it would "irrepara
bly harm" Monsanto.3 Therefore the linchpin study of cancer 
and rBGH has never been subjected to open scientific peer 
review. 
• Some Florida dairy herds grew sick shortly after starting 
rBGH treatment. One farmer, 
Charles Knight - who lost 75 
per cent of his herd - says on 
camera that Monsanto and 
Monsanto-funded researchers 
at University of Florida with
held from him the information 
that other dairy herds were 
suffering similar problems. He 
says Monsanto and the univer
sity researchers told him only 
that he must be doing some
thing wrong. 
• The law required Monsanto to notify the FDA i f they 
received complaints by dairy farmers such as Charles Knight. 
But four months after Knight complained to Monsanto, the 
FDA had heard nothing from Monsanto. Monsanto's explana
tion? Despite a series of visits to Knight's farm, and many 
phone conversations, Monsanto officials say it took them four 
months to figure out that Knight was complaining about 
rBGH. 

At the website, you will find the version of 
the Wilson/Akre rBGH series as it was 
re-written by Fox's attorneys. It has been 

laundered and perfumed. Most importantly, 
nearly all the references to cancer have 

been removed from the script. 
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• Monsanto claims on camera that every truckload of milk is 
tested for excessive antibiotics - but Florida dairy officials and 
scientists on camera say this is simply not true. 
• Monsanto says on camera that Canada's ban on rBGH has 
nothing to do with human health concerns - but Canadian gov
ernment officials speaking on camera say just the opposite. 
• Canadian government officials, speaking on camera, say they 
believe Monsanto tried to bribe them with offers of $1 to $2 
million to gain approval for rBGH in Canada. Monsanto offi
cials say the Canadians misunderstood their offer of "research" 
funds. 

• Monsanto officials claim on 
camera that "the milk has not 
changed" because of rBGH 
treatment of cows. As noted 
earlier, there is abundant evi
dence - some of it from Mon
santo's own studies - that this 
is definitely not true. 
• On camera, a Monsanto offi
cial claims that Monsanto has 
not opposed dairy co-ops 
labelling their milk as "rBGH-
free". But this is definitely not 

true. Monsanto brought two lawsuits against dairies that 
labelled their milk "rBGH-free". Faced with the Monsanto 
legal juggernaut, the dairies folded and Monsanto then sent let
ters around to other dairy organizations announcing the out
come of the two lawsuits - in all likelihood, for purposes of 
intimidation. (Conveniently, the FDA regulations that discour
age labelling of milk as "rBGH-free" were written by Michael 
Taylor, an attorney who worked for Monsanto both before and 
after his tenure as an FDA official.) 

At the website www.foxbghsuit.com, you wil l find the ver
sion of the Wilson/Akre rBGH series as it was re-written by 
Fox's attorneys. It has been laundered and perfumed. Most 
importantly, nearly all the references to cancer have been 
removed from the script. Instead of cancer we now have 
"human health effects" - whatever those may be. 

The Wilson/Akre story is one of talented, hard-working 
journalists trying to tell an important public health story, 
exposing lies and corruption by Monsanto, by the FDA, and 
now by Fox, too. I f nothing else, perhaps the courage of Steve 
Wilson and Jane Akre wil l awaken many more of us to the 
potential dangers of Monsanto's latest experiment on Ameri
ca's children. 

Peter Montague is the Editor of The Environment Research Foundation's weekly 
publication Rachel's Environment and Health Weekly, PO Box 5036, Annapolis, M D 
21403-70336, USA. 
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Hiding damaging 
information 

from the public 
by Steven Gorelick 

...at The Guardian 
Just over a week ago, three representatives of 
Monsanto were thump ing the table in the editor's 
office at The Guardian. They demonstrated a vocal 
range tha t visitors t o the paper rarely exhibit . 
Monsanto's American reps were concerned about the 
paper's coverage of developments in biotechnology. 
The coverage was t oo negative, they suggested. 

Its approach was anti-science and anti-technology. 
Where were the positive stories about the benefits 
tha t genetic engineering could br ing t o the wor ld? 
What about some recognit ion of the commercial 
risks taken in pioneering the technology and of the 
ongoing research that the company cont inued t o 
fund? Why was there so l i t t le appreciation of how 
Monsanto had accepted tha t there was another side 
t o the story and, in its mul t imi l l ion dollar publicity 
campaign for its products, was direct ing members of 
the public t o organizations w i t h opposing views? 

Monsanto is not shy in coming fo rward . As the 
remarkable advances in genetic engineering 
unfo lded in the late 1980s, the company was 
extraordinari ly quick t o offer science journalists 
expenses-paid trips t o its headquarters at St Louis in 
Missouri. 

Taken from a recent article by Bill O'Neill, editor of ONLine 
Guardian on the military uses of genetic engineering. 

Getting a government stamp of approval for your genet
ically-engineered food product may not suffice i f the 
public hears about studies documenting serious health 

and environmental problems. Even though the corporate-run 
media is unlikely to run stories on the hazards of biotech when 
there are so many details about Monica Lewinsky's wardrobe 
to disseminate, potentially embarrassing information must 
nonetheless be kept carefully under wraps: 
• As Jennifer Ferrara points out in this issue, it took leaked 
information by a whistleblowing researcher to bring to light 
severe health and reproductive problems in cows treated with 
rBGH in a Monsanto-commissioned study at the University of 
Vermont (UVM). Even an investigation by the US General 
Accounting Office (GAO) could not prise critical data from 
U V M and Monsanto.1 

• Three British scientists who analysed data on rBGH for Mon
santo found that the hormone was linked to increased pus and 
bacteria counts in milk - much higher than reported by Mon
santo looking at the same data. According to the scientists, 
Monsanto tried to block publication of their research.2 

• Shortly after the staff of the Center for Ethics and Toxics 
(CETOS) completed their book, Against the Grain, an account 
of the perils of agricultural biotechnology, their publisher 
received a threatening letter from Monsanto's General Coun
sel's office, claiming that a short article titled "Genes in Your 
Beans", adapted from the book, was defamatory and potential
ly libellous. The publisher, fearing a major lawsuit, stopped 
the presses, and told Monsanto the book would not be pub
lished. 3 

• When an Iowa dairy co-operative decided to advertise that 
their company "wi l l not knowingly accept milk from BST-
treated cows", Monsanto filed suit to prevent them from doing 
so. A milk and ice-cream company in Waco, Texas was also 
sued for similarly labelling its products.4 Monsanto lawyers 
also sent letters to 2,000 retailers warning them against adver
tising that they carry "rBST-free milk", and sent a 30-page 
"legal memorandum" with a similar message to 4,000 food 
processors and dairy co-operatives.5 

• Two days into Vermont's 1998 legislative session, Mon
santo sent a letter to policy-makers threatening to sue the state 
i f a proposed voluntary rBGH labelling bill became law. Gov
ernor Howard Dean reversed his earlier support for the bill and 
instead threatened to veto it. 6 

The corporation also polishes its image by giving away a 
tiny portion of the billions it earns to science and mathematics 
programmes, cultural events and social service projects. Such 
give-aways are not only a small price to pay for an improved 
public image, they can even help silence dissent, as when the 
Missouri Botanical Garden - recipient of a $3-million grant 
toward construction of a Monsanto Research Center - pulled 

copies of the environmental quarterly Confluence from its lit
erature table. The periodical's offence? It claimed that Mon
santo had a "poor environmental record".7 
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SLAPPing 
Resistance 

by Andrew Rowell 

This month [September] five women from the GenetiX 
Snowball campaign wil l appear in Court charged with 
criminal damage. GenetiX Snowball is a campaign of 

non-violent civil responsibility whose intention is to build 
active resistance to biotechnology as a way of promoting dia
logue with a government that has not asked whether people 
want this unproven and irreversible technology. 

"One of the most important things about this campaign is 
taking direct action," argues Katherine Tulip, from GenetiX 
Snowball, a 39-year-old solicitor, " I believe that this was nec
essary because the Government wasn't listening to what peo
ple were saying and had waived its responsibility. The 
regulatory bodies such as ACRE that have been set up are 
wholly inadequate, and the only people who seem to be in con
trol are the transnationals and they are putting profit before 
people's health and their environment. They refuse to accept 
liability for the risks of genetic modification. It has been left to 

individuals to take responsibility." 
Others too, believe that the government, having failed in its 

responsibility on GMOs, is forcing citizens to take action. 
"There are moments and issues in history where parliament is 
inadequate and it falls to the people themselves to act. With the 
case of genetic engineering and the granting of patents on life, 
I believe we have reached one of those historic moments," 
argues Alan Simpson, MR 

In July, the five women participated in the group's first 
action against a Monsanto test site in Oxfordshire. Wearing 
protective suits, the five each pulled up a symbolic number of 
plants. One of the protesters, Katherine Tulip, chose 64 for the 
number of experimental trials in the country. Another, Zoe, 
plucked just one plant, as it was the first action. A l l the women 
now face unlimited damages, which could run into millions of 
pounds. 

"Monsanto's strategy is simply to silence people who are 
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Monsanto Took Me to Court -
I was sued last w inter by the US agrochemical 
corporat ion Monsanto for d istr ibut ing an 
announcement on GENESIS, an electronic mail ing list in 
Germany concerned w i t h novel food . 

I received a message f rom Greenpeace activists in 
Dusseldorf who were preparing a demonstrat ion against 
Monsanto Germany on 25th November, 1996 t o protest 
about the import of RR-Soya, Monsanto's genetically 
engineered soybeans. It was the first t ime tha t a 
genetically engineered organism had been used in 
processed foods imported into the European common 
market. 

I decided t o post the announcement t o the mail ing 
list. Two days later, I received a letter f r om a German 
lawyer representing Monsanto. It stated that I had 
distr ibuted a proclamation on the Internet calling 
Monsanto a "corporat ion of poisons, genes and 
swindle" . (The slogan came f rom the Greenpeace 
activists.) 

Monsanto claimed tha t I o f fended the company w i t h 
the wo rd "swind le " and endangered their 
creditworthiness. They gave me three days t o sign a 
declaration promising never again t o say "Monsanto, 
the corporat ion of swindle" . Every t ime I repeated this 
sentence, I wou ld have t o pay Monsanto 100,000 DM 
($66,666). 

I sent Monsanto's lawyer a fax refusing t o sign the 
declaration, firstly because I was not the author of the 
proclamation, and secondly, the opinions expressed are 

and Lost! 
sheltered by the German const i tut ion. 

Monsanto asked a Dusseldorf court for a rul ing that 
wou ld fo rb id me t o speak or wr i te the sentence. The 
court granted a prel iminary judgement , rul ing tha t if I 
repeated the sentence, I wou ld have t o pay 500,000 DM 
($333,333) or spend six months in prison. 

Monsanto argued tha t because the proclamation was 
distr ibuted on the Internet, anyone w i t h an Internet 
connection could read the message. But the GENESIS 
EMail list had only 24 members and wasn't directly 
reachable f rom the Internet. 

How did Monsanto know about the proclamation? 
Court proceedings revealed that Monsanto's public 
relations in Germany are performed by the New York 
company Young & Rubicam (Y&R). A so-called " Internet 
counsellor" f rom Y&R who subscribed to GENESIS 
received the proclamation in the US. From there, the 
message was redirected t o the Y&R subsidiary in 
Frankfurt, which faxed it t o Monsanto Germany in 
Duesseldorf. 

In court, the Y&R Internet counsellor declared tha t he 
read an explanation of how t o subscribe to GENESIS on 
one of my web pages, and he presented a copy of the 
said page. But everyone could see tha t the page was 
about GENTECH, not GENESIS. 

On 8th January, 1997, all of Monsanto's claims were 
rejected. I w o n . Monsanto has t o pay the court costs. 

Werner Reisberger, Schoellmannstr. 20, D-44807 Bochum, Germany. 

protesting against what they do", argues Katherine Tulip. " I 
believe it is a classic SLAPP."1 SLAPPs, or Strategic Lawsuits 
Against Public Participation, are designed to chill people into 
silence, by suing them for defamation, injury or conspiracy, 
not necessarily to win the case, but to bring victims to the point 
where financially or emotion-
ally they cannot continue their 
defence. According to Profes
sor Pring of the University of 
Denver, in Colorado, who first 
coined the term, "SLAPPs 
send a clear message: that 
there is a 'price' for speaking 
out politically."2 

SLAPPs work best when 
eco-protesters have the most 
to lose - homes and careers, 
for example - and have been 
used to stop Middle England becoming involved in anti-roads 
activism, although they were first deployed in this country by 
McDonalds in the famous McLibel case. In the case of Mon
santo's action, it is strategic legal intimidation, designed to 
stop the spread of concern against its GMO crops. 

"By suing us for damages," continues Katherine, "they hope 
it wi l l shut us up and discourage other people from participat
ing. But people don't like the idea of a small group of people 
being stamped on by a big corporation like Monsanto. I think 
it wil l backfire on them - it brings to mind the McLibel case -
us being David and Monsanto being the Goliath."3 

Monsanto is undertaking a two-pronged strategy to get 
GMOs onto Europe's dinner tables. Whilst undertaking intim
idating legal action, the GMO Goliath has mounted an 

"There are moments and issues in history 
where parliament is inadequate and it falls 

to the people themselves to act. With the 
case of genetic engineering and the granting 

of patents on life, I believe we have 
reached one of those historic moments." 

— Alan Simpson, MP. 

unprecedented advertising campaign and PR offensive to woo 
over consumers to the biotechnology cause. 

This is not the first time the company has used intense pub
lic relations and intimidation. Monsanto have a history of 
aggressive litigation and action aimed at its critics and those 

who do not sanction its prod
ucts in North America. 

Monsanto's legal action has 
set a pattern for others to fol
low. In August two women 
were charged with £605,000 
of damages for undertaking 
direct action at the National 
Institute of Agricultural 
Botany (NIAB) trial site in 
Devon. But only time wil l tell 
whether Monsanto's high-risk, 
high-profile tactic wil l work. 

I f it is trying to silence its critics then the tactic could well 
backfire, as did the McLibel case. Although McDonalds won 
the legal action, they were generally regarded as having lost 
the PR battle, and it may be the PR war that determines 
whether European consumers swallow GMOs. 

Andy Rowell is a freelance consultant and author of Green Backlash - Global 
Subversion of the Environmental Movement, Routledge, 1996. He is currently working 
for the International Society for Ecology and Culture (ISEC) in Devon. 
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"Monsanto: You 
Have Shamed Us" 

by Freida Morris 

It was a hot and exciting Saturday afternoon, July 18, when 
protesters gathered on the lawn of Monsanto World Head
quarters, in Creve Coeur, a suburb of St. Louis. As the heat 

hovered near 100 degrees Fahrenheit, demonstrators marched 
with giant puppets, masks, black armbands, and signs inform
ing the world and the world's largest agricultural biotech com
pany that "Monsanto, you have shamed us." 

The demonstrators came from all over the United States, 
and from Japan, India, Mexico, the UK and Belgium. They 
arrived by bus and car, parked in the lot of a nearby church and 
headed for the manicured Monsanto site, where they found a 
group of sullen company guards and a sign saying "Welcome". 
Quickly taking down the sign, the demonstrators made it 
apparent their ardour would not be dampened nor their protest 
contained. 

The demonstration was part of the First Grassroots Gather
ing on Biodevastation, a conference hosted by three US 
groups: the Gateway Green Alliance, the Pure Food Campaign 
and the Edmonds Institute. 
The conference - focussing on 
genetic engineering - was co-
sponsored by organizations 
ranging from the Industrial 
Workers of the World to the 
Vegetarian Society of St. 
Louis, from the Sierra Club 
and Greenpeace, to the Sisters 
of Loretto and the local Lick-
halter Bakery. 

The action at Monsanto had 
been billed as a "field trip to a 
site salient for biotechnology". 

Don Fitz of the St. Louis area Gateway Greens led off the 
rally in a pig mask and tuxedo, decorated with a sign indicat
ing "Monsanto PR agent. Mine is the only truth you have to 
hear." Some 150 demonstrators circled the company's lawn, 
chanting anti-Monsanto slogans and occasionally seeking 
refuge in the shade of nearby trees. The marchers, led by two 
giant puppets, voiced a long list of complaints about every
thing from the company's lack of labelling of its genetically 
engineered foods ("If you're so proud of it, why don't you 
label it?") to Monsanto's recent purchase of the company that 
developed the seed-killing technology that strips farmers of 
their ancient right to save seeds ("Terminate the Terminator.") 

There was a kind of joy to the demonstration, as participants 
marched in the sweltering sun, carrying homemade signs, 
shouting slogans, and cajoling passing motorists to honk their 
horns in support. The demonstrators sucked ice cubes and ate 
ice-cream to keep cool. They took pictures of themselves in 
front of the Monsanto Corporation sign. And they laughed, 
despite the sweltering heat. As Hope Shand of the Rural 

Numerous visitors from Japan — some 
representing consumer organizations with 

millions of members — stepped to the 
microphone to state concern about 

Monsanto's Roundup-Ready soyabeans. 
Pledging not to eat the products, they asked 

American farmers not to grow the crops. 

Advancement Foundation International (RAFI) noted later, "It 
just felt therapeutic to be out there shouting at Monsanto." 

After half an hour, activist Beth Burrows of the Edmonds 
Institute asked the crowd to gather in the shade for speeches. 
She exhorted them to punctuate her opening remarks with a 
chorus of "Monsanto, you have shamed us." And the crowd 
obliged. 

"This large company . . . does not represent what was sup
posed to have been the American dream," she began. 

And the crowd answered, "Monsanto you have shamed us." 
She continued: "That dream was not meant to be a dream of 

theft of the seeds and plants of other people." 
"Monsanto you have shamed us," they responded. 
"That dream was not to have been about millions of tons of 

pollution you poured into the Mississippi." 
"You have shamed us," the crowd said again. 
"That dream was not about the Agent Orange you produced 

or the dioxins your research lied about or about any of the 
products that you have brought 
us." 

"Shame." 
"It was not about injecting 

cows with recombinant bovine 
growth hormone no one want
ed . . . it was not about a ter
minator technology designed 
to ki l l seeds and ensure profits 
. . . It was not about a whole 
world of Roundup-Ready 
crops." 

"Monsanto, you have 
shamed us." 

"It was not meant to be a dream of fake research or televi
sion companies or book publishers pressured to lie and lie and 
lie," she went on. 

And as she recited a litany of corporate crime, the crowd 
punctuated each deed with its chorus of "shame". At the end, 
the speaker asked for a moment of silence to contemplate or 
pray for the rehabilitation of the company. After that moment, 
she turned the bullhorn over to a long series of other speakers. 

Greens organizers Don Fitz, Mark Quercus and Tammy 
Shea said the rally was the culmination of years of effort to 
expose Monsanto's shameless disregard for safety, the envi
ronment and human health. They passed out literature, playing 
upon Monsanto's newly trade-marked slogan ("Food, Health, 
Hope") with the statement: "Monsanto has tainted our FOOD 
with PCBs, and is threatening the HEALTH of the environ
ment with genetically manipulated crops in the HOPE of 
greater profits. Monsanto is an embarrassment to our city. 
Monsanto has shamed St. Louisans, Missourians, the US and 
the world." 
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Vandana Shiva told the crowd that companies like Mon
santo have conflicting goals. They may claim that breeding 
insect-resistance into crops reduces the need for pesticides, 
she said, but most of their genetic manipulation has only cre
ated herbicide-tolerant crops that enable the sale of more and 
more herbicides. Brian Tokar of the Vermont-based Institute 
for Social Ecology recounted Monsanto's checkered history, 
asking the assembled whether this was a company they want
ed to trust with the future of our food and health. 

Numerous visitors from Japan - some representing con
sumer organizations with millions of members - stepped to 
the microphone to state concern about Monsanto's Roundup-
Ready soyabeans. Pledging not to eat the products, they asked 
American farmers not to grow the crops. 

Representatives of US farmers, from Greens in Europe and 
Mexico, and from numerous other groups - all spoke and all 
complained about Monsanto and its corporate policies. At the 
end of the rally, a small group claiming to be supporters of 
Monsanto, also spoke. Calling themselves Concerned Resi
dents About Cows and Kids (CRACK), the group voiced sup
port for genetic engineering. One said she was happy they 
were splicing fish genes into tomatoes." I have a hard enough 
time getting my kids to eat protein. We're pushing our super
markets to carry only genetically engineered items." 

As the crowd roared with laughter, another "supporter" 
responded to the charges that Monsanto was seeking the gene 
for making money. She approved of the research, noting, 

"That's the Wall Street gene. It makes you fat, white and male. 
What could be more American than that?" 

Another CRACK representative urged the crowd not to be 
fooled by fear of genetically engineered food and read from a 
press release saying, "Frankenstein was just a book." He also 
noted " ...since the success of the Atoms for Peace pro
gramme, which led to a vast increase in nuclear reactors and 
nuclear weapons keeping America strong, Genes for Peace can 
certainly do the same. What's good for Monsanto is good for 
America." 

Amazingly, the next day, the St. Louis Post Dispatch report
ed that a local station, "KMOX radio, believed the (CRACK) 
group, airing reports Saturday and Sunday noting demonstra
tors at the protest loyal to Monsanto." The newspaper also 
reported that Monsanto spokesperson Gary Barton, "said that 
his company did not worry that the gathering might mushroom 
into a potent political movement. 'What did they have, 120 
people? We have 2,000 scientists working at the Chesterfield 
Monsanto research facility'" 

The Post-Dispatch reported in another section of the paper 
that Monsanto CEO Robert B. Shapiro, far and away the top-
paid CEO in St. Louis, "pull(ed) down $51.2 million in cash 
and stock-related incentives from Monsanto last year." The 
fact that the Gateway Green Alliance, main sponsor of the 
rally, is an all-volunteer outfit was not mentioned. 

Freida Morris is a Research Associate for The Edmonds Institute, Washington, USA 
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The Frankenstein 
Corporation: 
Monsanto's Merger with 

American Home Products 
by Andrew Kimbrell 

Both parties in this new merger have shown themselves to be utterly oblivious of social, 
ecological and moral concerns. Their merger can only give rise to a correspondingly more 

powerful — monster corporation that will prove very difficult to control. 

On June 1, 1998, American Home Products (AHP) and 
Monsanto announced that they would merge to form a 
giant mega-company worth some $96 billion. 1 With 

Monsanto's buy-out price of $33 billion, this constitutes the 
largest consolidation ever in the drug industry, and the sixth 
largest merger of all time.2 The new company, yet to be named, 
is expected to bring in $23 billion in combined sales this year.3 

Although AHP is almost twice the size of Monsanto - earn
ing $14 billion in 1997 compared with Monsanto's $7.5 billion 
- both companies contend that this is "not an acquisition by 
one company of the other but rather is a merger of equal trans
action."4 The resulting company is slated to be based in Madi
son, NJ (AHP's current headquarters), and headed by both 
John Stafford (AHP's CEO) and Robert Shapiro (Monsanto's 
CEO) as "co-Chairmen and 
co-CEOs"5. 

Monsanto has consistently 
maintained a high public pro
file, a result of its aggressive 
marketing and its many con
troversies and scandals. Mon
santo's financial success has 
been matched by its corporate 
irresponsibility. From its pro
motion of Agent Orange and 
bovine growth hormone, 
Roundup, genetically engi
neered crops and Terminator 
technology, Monsanto has 
become a pariah to many in 
the international environmen-
tal and sustainable agriculture 
community. 

AHP has not achieved Monsanto's notoriety despite its own 
combination of market success and corporate misbehaviour. 
AHP is the sixth largest drug company in the world, relying 
primarily on its sales of such medicines as Advil, Robitussin 
and Premarin. However, the company has recently been 
expanding its empire to include the broader "life sciences" 
industry. Monsanto is only the latest in an AHP series of buy-

Some 80,000 mares are used by American 
Home Products in the oestrogen collection 
process in North Dakota and Canada. 

They are kept in tiny stalls where they are 
unable to turn around or lie down 

comfortably. Moreover, they must stay 
pregnant constantly in order to produce the 

hormones required for the drug, and are 
typically reimpregnated seven to nine days 

after they give birth to their foals. 

outs in this field. In 1994, CEO Stafford made his way into the 
agricultural sector by executing a hostile takeover of American 
Cyanamid, the third largest pesticide company in the US, for 
$9.7 billion. 6 Two years later, AHP augmented its biopharma-
ceutical production by acquiring the Genetics Institute for $1.3 
billion. In February of 1997, Stafford established AHP's pres
ence in the animal health industry by purchasing the Belgium-
based Solvay S.A., whose products include pharmaceuticals 
for poultry and swine.7 

AHP expanded significantly with the Monsanto merger. 
Prior to its buy-out, Monsanto had just completed its own 
series of mergers in the life sciences field. Last month it 
bought the majority share in the Dekalb Genetics Corporation, 
the second-largest seed company in the US. 8It had previously 

bought out Calgene Inc., and 
Delta & Pine Land, which 
both produce genetically engi
neered foods. 

The new AHP and Monsan
to "life sciences" conglomer
ate brings with it the ability 
and intent to produce an 
unprecedented amount of 
genetically modified foods, 
pharmaceuticals and other 
products. It is in this contro
versial capacity that their 
merger has received the most 
media attention. However, 
there has been surprisingly lit
tle publicity about American 
Home's plethora of legal prob

lems and a history of product mishaps in the human health sec
tor. 

AHP is currently embroiled in a major scandal over the dev
astating health impacts of its diet drugs Fenfluramine and 
Redux. The drugs, which were withdrawn from the market last 
autumn at the request of the US Food and Drug Administration 
(FDA), were used by approximately 6 million Americans, pri
marily women. Fenfluramine, one half of the popular fen-phen 
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"diet cocktail", and the related drug dexfenfluramine, or 
Redux, is designed to alter brain chemistry to reduce appetite. 
A Mayo Clinic study released in July 1997, however, linked 
the diet drugs to serious heart-valve leaks. A 1996 report in the 
New England Journal of Medicine also suggested a link 
between the diet drugs and a rare, but sometimes deadly, lung 
disease called primary pulmonary hypertension.9 

The FDA has cited reports of heart-valve abnormalities in 
32 per cent of the drugs' users 
whose physicians reported 
results to the agency. Untold 
thousands of women have 
been made i l l . The FDA ini
tially cleared Redux for mar
keting, only under the 
condition that American 
Home Products would conduct 
a phase IV study on the 
long-term safety of the drug. 
At the time of the drug's 
removal, AHP had yet to begin 
the study. Since the drugs were 
taken off the market almost a year ago, a wave of class-action 
and individual suits have been filed. American Home is the 
major defendant in the suits, which have been categorized by 
Paul Rheingold, who is chair of the fen-phen litigation group 
of the American Trial Lawyers Association, as "slam-dunk lia
bility cases".10 

American Home is also currently facing thousands of law
suits from women who used their female contraceptive, Nor
plant. Norplant, the first major new contraceptive since the 
birth control pill, was introduced in the US in 1991 and adver-

Given all AHP's legal and human, 
environmental, and animal welfare 

troubles, not to mention the controversy 
surrounding Monsanto }s products and 

processes, one cannot help but wonder if 
the merger between the two has created the 

world's most irresponsible corporation. 

tised as a safe, effective, no-fuss form of protection. Six 
match-stick-sized, implanted silicone-coated rods were sup
posed to release a synthetic hormone into the bloodstream that 
would prevent pregnancy for up to five years. Close to 1 mil
lion women tried Norplant in the nineties. Now over 50,000 
women are suing Wyeth-Ayerst Laboratories, a division of 
American Home Products, because they were not adequately 
warned about the side-effects - weight gain, persistent men-

strual bleeding, hair loss or 
growth, ovarian cysts, 
anaemia, acne, severe 
headaches, vision loss, depres
sion, and removal problems. 

American Home can be 
traced back to another female 
contraceptive disaster as well 
- a Dalkon Shield. Dalkon 
Shield, a contraceptive used 
by more than 4 million women 
in the early 1970s, was a prod
uct of A.H. Robbins and com
pany. When the Shield was 

ultimately linked to inflammatory disease, scarred reproduc
tive organs and infertility, hundreds of thousands of individual 
and class-action lawsuits were filed. The company filed for 
bankruptcy in 1985, but was saved when bought out for $800 
million by American Home Products. 

In addition to its legal troubles from human health side-
effects, AHP is also being targeted by animal welfare advo
cates. A number of groups around the country are currently 
attacking AHP for the processes used to produce their drug 
Premarin. Selling $860 million-worth last year alone, the drug 
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makes up 10 per cent of all of American Home's sales and is 
currently the most prescribed drug in America. Premarin is 
essentially an oestrogen pill, and is used to stabilize hormonal 
imbalances in women to treat the ill-effects of menopause. The 
different oestrogens it contains are extracted from the urine of 
pregnant mares, which is how the word Premarin, a shortened 
version of the phrase "pregnant mare urine", got its name. Ani
mal protection organizations maintain that the horses used for 
producing the drug are kept in cruel conditions and are treated 
inhumanely.11 

Some 80,000 mares are used in the oestrogen collection 
process in North Dakota and Canada each year at Wyeth-
Ayerst Labs, a subsidiary of American Home Products. 
According to reports, the horses are kept in tiny stalls where 
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they are unable to turn around or lie down comfortably, and 
often develop lameness. Moreover, the mares must stay preg
nant constantly in order to produce the hormones required for 
the drug. They are typically reimpregnated seven to nine days 
after they give birth to their foals, whom they are separated 
from within a few months in order to be sent back to the "pee 
line". Except for a few that are kept for re-breeding, all the 
foals are sold for slaughter at four months of age.12 

Several alternative menopause drugs have been developed 
which are made from plant derived oestrogen or synthetics. 
For almost ten years one company, Duramed Pharmaceuticals 
Inc., has sought FDA approval for its plant-derived oestrogen 
pill as a generic for Premarin. A cheaper and more humanely 
produced generic would obviously cripple sales of AHP's 
prized product. As a result, American Home began an aggres
sive lobbying campaign against the generics, recruiting Wash
ington insiders to make their case to Congress and other key 
institutions.13 Their lobbying and campaign contributions paid 
off last year, as the FDA announced on May 5 that it would not 
approve generic forms of Premarin for sale in the US. The rul
ing was based in large part on a study conducted by AHP sub-

For several years the company has 
fought a legal battle with several 

insurance companies over payment for 
the cleanup of 37 American Home 

hazardous waste contamination sites in 
11 states and Puerto Rico. 

sidiary Wyeth-Ayerst.14 [See Ferrara in this issue] 
Not content with harming human health and animals, Amer

ican Home is also a major polluter of the environment. For sev
eral years the company has fought a legal battle with several 
insurance companies over payment for the cleanup of 37 
American Home hazardous waste contamination sites in 11 
states and Puerto Rico.15 

Current legal problems were partially responsible for the 
public rejection of American 
Home by British drug con
glomerate Smith kline 
Beecham during merger talks 
earlier this year. The combined 
suits facing American Home 
and its divisions could cost the 
company up to $4 billion. 1 6 

Given all AHP's legal and 
human, environmental and ani
mal welfare troubles, not to 
mention the controversy sur
rounding Monsanto's products 
and processes, one cannot help 
but wonder i f the merger 
between the two has created 
the world's most irresponsible 
corporation. 

This article was compiled by ICTA staff. 
The International Center for Technology 
Assessment is a non-profit organization in 
Washington, DC, working on issues related 
to biotechnology, environment and food 
safety. For more information email at 
office ©icta.org. 
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Boycott 
Brands and Products 

to Avoid 
by Jim Thomas 

There are currently four genetically engineered (GE) crops 
allowed into our foods in the UK as well as a number of 
processing aids and enzymes. While this may seem a 
paltry amount, 2 of those crops, soya and maize, find their 
way into up to 80 per cent of processed foods between 
them. Over and above this there are many nonfood uses 
of GE crops bringing, in particular, another major GE 
crop into our everyday lives: cotton. What follows is an 
outline of some of the more common uses of these 
ingredients. 

Roundup-Ready Soya (Monsanto) 
So far this is the most ubiquitous of the gene foods. Genetical
ly engineered to tie farmers to Monsanto's own herbicide 
(Roundup) it currently accounts for 15 per cent of the US soya 
crop and wil l next year constitute 30 per cent. While Brazilian, 
Canadian, European and Eastern soya is currently GE-free, the 
bulk of soya used for ingredients is from the US, and Monsan
to have ensured that GE soya has been mixed with, and has 
therefore contaminated conventional supplies. In food, look 
for the following ingredients: soya protein, textured vegetable 
protein (TVP), soya protein isolate, soya flour, lecithins (most 
are soya-based. Look also for the number E322).- Some 
flavourings are also based on soya. 

Examples of products that may contain 
GE soya 
Not surprisingly vegetarian foods have been among the first to 
be contaminated by GE soya: Batchelor's Beanfeast, a 
readymix soya meal produced by food giant Unilever is cur
rently the subject of a campaign by Greenpeace, Friends of the 
Earth and The Genetic Engineering Network since it was the 
first admitted GE soya product in the UK. Since then Unilever 
has also labelled Vesta Currys (another ready-to-eat meal) as 
containing GE soya. Soya protein of this type also gets into 
sausages, noodles, baby-food (SMA products for example wil l 
likely contain GE soya), beer, breads, pet foods, pies (eg Co
op vegetable pasties or Asda's Farm Stores shepherd's pies) 
and frozen foods (Ross frozen foods have been found to con
tain GE soya), pates (Sainsbury have 23 kinds of pate and 
spread definitely containing GE soya) and animal food. Walk
er's Crisps have confirmed that 29 of their Smiths, Walkers, 
Quavers and Monster Munch brands may contain GE-derived 
soya flour or protein from either GE soya or maize (see 

below). Soya protein is 
also used for inks, adhesives, pack
aging films, paints, plastics and, ironically, pesti
cides. 

Soya oil is much more widely used. Very often it is mixed 
with other oils in margarines (eg Co-op soya margarine), most 
of which use soya lecithins anyway (Vitalite probably contains 
GE soya, and Safeway's Soya Spread labels itself "new and 
improved" now that it is genetically engineered!). Mayon
naise, cooking oil, sandwich spreads and ice-creams may all 
contain GE soya oil (chocolate Haagen Dass probably contains 
GE soya) as might cheese replacements (Summer County 
cheese alternative contains GE soya and is another Unilever 
product). Soya oil is used as a processing aid in, for example, 
the production of some Alpen and Ready Brek cereals. 

As for GE soya lecithins, they are widely used for choco
late, baked goods, margarines and dietary products (eg Slim 
Fast drinks). Examples include Nestle chocolates and McVi-
tie's chocolate biscuits. Marks and Spencer have admitted that 
they are using GE soya in many of their products. 

BT maize (Novartis) 
Genetically modified maize (corn), like soya, is also entering 
Europe unsegregated and often unlabelled. Although this year 
only a tiny percentage of the French maize crop (less than half 
a per cent) wil l be genetically engineered, the industry is 
claiming they cannot segregate. BT maize produces a small 
toxin intended to ki l l the corn borer, which has in turn been 
shown to harm beneficial lacewing insects. It is also the sub
ject of much criticism from, for example, the French compe
tent authority on antibiotics for the use of a marker gene that 
confers antibiotic resistance. Also, like soya, maize is used for 
a wide variety of food and non-food uses either as whole corn 
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in products such as corn chips (Doritos, Uncle Ben's Tacos) or 
more usually as corn oil, corn syrup and corn starch. Starch 
occurs in many goods, from soups and sweets to toothpaste. 
Below are some examples of products identified as containing 
GE maize in the UK: 

Asda Farm Stores vegetable and chicken curry, mayonnaise, 
Irish stew's and salad dressings. Sources from within Unilever 
suggest that they may begin putting GE maize in Batchelor's 
soups and elsewhere in their range. Maize, like soya, is a major 
animal feed and so wil l undoubtedly enter thehuman food 
chain indirectly. 

The FlavrSavr Tomato (Zeneca) 
The FlavrSavr Tomato, referred to when it was launched in 
1996 as 'the Trojan Tomato', was the first whole GE crop to 
reach UK shelves. It is genetically engineered to delay the rot
ting process, thereby saving processing costs. It was intro
duced in labelled cans of tomato paste both by Sainsburys and 
Safeways who have since claimed that it is a soaraway success 
with the punters. Look for the tins of tomato paste that appear 
almost identical to normal paste - except that they are bigger 
and therefore better value for money - you probably won't 
notice the label until you look very closely. 

GE chymosin - 'vegetarian rennet' 
Natural chymosin is produced from a calf's stomach and is 
used in cheesemaking. Its equivalent is made by a genetically 
engineered bacteria. It is used in a number of 'vegetarian 
cheeses' (for example Co-op vegetarian cheese) and has in the 
past been endorsed by the Vegetarian Society. There are, how
ever non-animal, non-GE rennets available that are endorsed 
both by the Vegetarian Society and The Soil Association - so 
alternatives for the ethical cheese-eater are available! 

Bollgard BT Cotton and Roundup-Ready Cotton 
(Monsanto) 
These two genetically engineered cotton varieties already 
account for around 50 per cent of the US cotton crop. US cot
ton is used for jeans, clothing, fabrics as well as cotton-seed oil 
which can be used in processed food or cans of fish (eg John 
West smoked oysters!) 

Roundup Ready Canola (Monsanto) 
Canola is the American name for what is known in Europe as 
rapeseed. Canadian GE rape has just been approved for import 
into Europe and wil l primarily be used as an oil in margarines, 
cooked foods, biscuits etc. More worryingly DNA from GE 
rape has been detected in Germany in jars of Canadian honey 
produced by Clover Crest and Fuersten-Reform. Since around 
half the field trials testing GE crops in the UK are currently 
rape (mostly from Plant Genetic Systems, Agrevo and Mon
santo) it is quite likely that similar contamination is occurring 
in European honey. The Beekeepers Association recently 
expressed strong concern that the effects on both its products 
and its bees from this genetic pollution are wholly unpre
dictable. 

Bovine Growth Hormones 
Originally Michael Taylor, FDA Deputy Commissioner, per
suaded the FDA to prohibit the labelling of normal milk as 
being BGH-free. However, there was an outcry from con
sumers. In addition, Monsanto tried but failed to get a court 
ruling against those companies that were labelling their milk in 
this way (Horizon, Swiss Valley Dairy Farms, among others). 
This meant that the FDA had to adopt a less extreme position 
and it is now legal to label normal milk as BGH-free, so long 

as there is no reference to issues of safety. 

Beware Labelling! 
At present a smattering of products containing GE ingredients 
are labelled and often it takes a long time and lots of letter 
writing to deduce whether your own diet is currently contami
nated (the standard reply is, "It may be but we can't tell"). 
From September 1st new labelling directives across Europe 
mean that products contain GE soya and maize protein wil l 
have to be labelled. Jeff Rooker, the UK food safety minister, 
has hailed this as "a victory for consumers", while in fact it 
wil l only serve to further confuse matters. Around 95 per cent 
of products containing GE soya and maize ingredients wil l not 
be labelled under the new legislation. This is because the direc
tive excludes oils, lecithins, starch and flavourings. It also 
attempts to set a threshold limit for the presence of GE protein 
beneath which manufacturers can escape having to label. 
Unilever has suggested a figure as high as 10 per cent but the 
final figure is yet to be set. Labelling wil l give a false sense of 
security. Merely labelling a problem (in this case genetic pol
lution) doesn't banish it. The only real way to ensure choice 
and protect the environment is to support those who are avoid
ing GE ingredients in their products altogether. 

Avoiding genetically engineered ingredients 
While its tempting to become disheartened by the wide reach 
of GE soya and maize into common foodstuffs, the only peo
ple claiming that thebattle is over are the biotech industry 
themselves who want GE food to be considered a fait accom
pli. In fact, many small US soya suppliers are offering guaran
teed non-GE supplies (known as 'identity preserved') as are 
major suppliers such as Central Soya or Norgrow from both 
Brazil and Canada. Companies who use large amounts of soya 
also have the option of placing orders with farmers who grow 
GE-free soya. The same is true of maize. 

For the consumer, the following brands, companies and 
trades are guaranteeing GE-free good food: 
• Organic food - must by definition be non-GE; this is anin ter-
nationally agreed standard and even US organic food remains 
non-GE (for the time being). Look for The Soil Association 
symbol. 
• Vegetarian food - the Vegetarian Society for the UK 
have recently decided not to endorse products containing GE 
ingredients. They currently endorse over 2,000 products and 
over the next 12 months wil l be telling over 250 manufactur
ers to either remove GE ingredients or lose their endorsement. 
Look for the V logo - and avoid products without the 
"approved by the Vegetarian Society" endorsement. 
• Wholefoods - from the 21st September, the wholefood trade 
wil l declare itself a GE-free trade. This covers all but a small 
handful of products sold in wholefood shops and indeed many 
shops wil l be entirely GE-free zones. This includes large pro
ducers such as Infinity, Plamil, Suma, Rainbow, Granose, 
Cauldron and even Haldane wholefoods. Holland and Barrett 
have also confirmed that their own brands are non-GE and that 
they are actively working with their suppliers to encourage 
them to go GE-free. They recently delisted Batchelor's Bean
feast because they felt Unilever weren't trying hard enough to 
source natural soya. 
• Iceland - amongst the supermarkets Iceland is leagues ahead 
in protecting its customers. On 1st May Iceland announced 
that none of their own brand would contain either GE ingredi
ents or ingredients from animals fed with GE crops. According 
to recent surveys of a thousand consumers, 65 per cent sup
ported Iceland and 26 per cent said they would now shop at 
Iceland as a result of this policy. 
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• Spar UK have confirmed that none of their own brands con
tains genetically engineered ingredients. 
• Sainsbury - Sainsbury have reformulated most of their 1,100 
own brands in order to exclude GE-free soya protein. There are 
still 25 products containing GE soya protein in their range (list 
available on request). They are not, however, excluding other 
GE soya ingredients (eg oils and lecithins). They have instruct
ed their suppliers not to use GE maize. 
• Kelloggs - currently not using any GE ingredients. Accord
ing to Careline operator: "We believe there needs to be an 
awful lot more testing before we would even consider using 
genetically modified ingredients . . . and the way public opin

ion is going at the moment we wouldn't consider using it." 
• Heinz - Heinz have told the Vegetarian Society that all the 
products they license (over 50 products) are free of GE ingre
dients and wil l remain so. 
• Linda McCartney products - McVitie's recently decided that 
no Linda McCartney products would contain GE ingredients -
unfortunately this decision is not to be applied to other McVi
tie's products though. 
• The National Trust say "We do not support the use of such 
foodstuffs, in fact all our current work on developing our 
menus is to source as much product as we can from our estates, 
local suppliers and organic meat producers." - Sue Wright, 
National Catering Manager 
• Chartwell School Dinners - i f you are a schoolchild in Kent, 
the safest place to eat is the school canteen. Over 1,600 schools 
in Kent provide non-GE school meals every day. 
• Pret a Manger - a chain of coffee and sandwich bars guaran
tees not to use GE food. 
• House of Commons - or alternatively - i f you are a member 
of parliament or a peer of the realm, the catering committee in 
the Palace of Westminster has instructed the bars and restau
rants of the mother of all parliaments to avoid GE ingredients. 
It's a shame the same standard isn't applied to the voters. 

Consumers do have tremendous power to divert society 
away from what is in effect a massive, uncontrolled experi
ment with their and their children's lives. Clearly, action is 
needed at all levels, and ideally everything wil l be done to 
encourage a societal shift from the long-distance, mass, cen
tralized production of food, to a more localized, diverse and 
organic system. This would not only guarantee superior quali
ty, but would remove the need for enormously wasteful plastic 
packaging, preservatives designed to accommodate long-dis
tance transportation, and of course the transportation itself, 
which is a major contributor to the destabilization of the 
world's climate. The current system, which is justified through 
the principle of 'comparative advantage', whereby countries 
are encouraged to specialize in and trade those products which 
they can most efficiently produce, is in fact heavily subsidized, 
as Helena Norberg-Hodge explained in the last issue of The 
Ecologist [See Think Global - Eat Local! Delicious Ways to 
Counter Globalization, Vol 28, No 4, 1998]. One vital step 
therefore is to acknowledge and shift those subsidies away 
from an emphasis on the current chemical - intensive, 
resource-depleting and highly destructive model towards a 
system which more closely mirrors the cycles of nature, and 
which alone can ensure a healthy future for the planet. 

Jim Thomas is a genetics campaigner for Greenpeace U K 

To keep up to date with those foods which are and 
aren't genetically engineered, contact the following: 

• Online list of Products made using GE ingredients (regularly 
updated) http://www.uea.ac.uk/~f098/gmlist.htm or http://i.am/gm 
• Protect Your Food Campaign - Campaign run jointly by 
Greenpeace, Friends of the Earth and the Genetic Engineering 
Network to make Unilever brands GE-free. Phone 0171 8658222 
to get involved. 
• Nationwide Food Survey - produce a booklet entitled 'How to 
Avoid Genetic Foods' - Write to Nationwide Food Survey, Beacon 
House, Skelmersdale, WN8 6UR or email pbrown@cableinet.co.uk. 
• The Genetic Engineering Network have copies of a list compiled 
by Helen Ellery of Dorset detailing replies she has received from a 
wide range of companies whose food she eats. To contact GEN 
phone 0181 3749516 or email genetics@gn.apc.org 

Insisting On The Right To 
Choose 
The situation at the United Nations is not good. A t 
the May meeting of the UN's Codex Alimentarius 
Commission the idea of mandatory labell ing for 
genetically modi f ied foods was abandoned, 
fo l l ow ing pressure f rom some of the government 
and industry representatives present. Codex rules wi l l 
call for GM foods containing allergens t o be labelled, 
but noth ing more. 

The only way t o give the public a real choice is t o 
trace ingredients f rom grower, t o shipper, t o food 
processor, t o point o f sale. There are plenty o f 
suppliers for GM-free crops, and both companies and 
governments have now admit ted tha t segregation is 
possible. In a speech t o the House of Commons on 
30th July the UK's Food Minister Jeff Rooker 
acknowledged the strength of consumer feel ing, 
saying that : " they [the Americans] are beginning t o 
slowly understand tha t the consumer ethos in 
Europe is d i f ferent f rom tha t in the United States. 
People in Europe want t o know more about their 
f ood and want effective labell ing, showing the 
ingredients and methods of product ion . " 

However instead of introducing labell ing that 
wou ld require segregation, the government is 
hoping tha t f ood manufacturers wi l l take on the 
responsibility for providing consumers w i t h the r ight 
t o choose, by forcing American suppliers t o 
segregate their crops. The drawbacks t o this 
approach are all too clear if one looks at the 
response of the major food trade associations t o the 
f lawed EU regulations. Take the US-based National 
Food Processors Association, whose 500 members 
account for 90 per cent of US food sales. Spokesman 
Tim Wil lard claims, "This [the EU regulations] w i l l 
place a substantial burden on manufacturers, and 
wi l l really provide no important in format ion t o 
consumers . . . It is driven by ideology masquerading 
under the banner of the consumers' r ight t o know. " 
Similar positions have been taken by the Grocery 
Manufacturers of America, and by the American 
Soybean Association (ASA). Jim Hershey of the ASA is 
clear that : "We want t o make sure their [the EU's] 
labell ing regime doesn't t u rn into a requirement for 
how we handle crops shipped t o Europe." 

The t ime has come for European governments t o 
stand up t o the US corporations and t o give EU 
consumers what they want , the r ight t o know wha t 
is in the f ood they buy. Nothing less is acceptable. 
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Eco warriors 
or vandals^ 

Who Are the 
Real Terrorists? 

by Zac Goldsmith 

Unable to rely upon courts, experts, politicians, or regulations, 'normal'people have decided to take things 
into their own hands. They are branded as terrorists, vandals and hooligans. But who are the real hooligans? 

By all accounts the people of Europe are more than just 
sceptical about biotechnology. Indeed numerous studies 
have shown that the great majority of people are active

ly opposed to any further development in the field. One recent 
Mori poll found that 77 per cent of those questioned would like 
to see an end to experimentation with genetically engineered 
crops in the UK, and a study of UK consumer attitudes to 
genetically modified organisms (GMOs) in food, backed by 
Unilever, the Green Alliance 
and the University of Lancast
er, has shown that consumers 
"harbour significant unease 
about the technology as a 
whole." More importantly it 
found that consumers have 
"mixed feelings about the 
integrity and adequacy of pre
sent patterns of government regulation, and in particular about 
official scientific assurances of safety." 

Such assurances are, of course, meaningless, since the 
knock-on effects of biotechnology are inherently unpre
dictable [see Mae Wan Ho, A. Kimbrell, P. Kingsnorth, J. 
Mendelson etc. in this issue]. According to the Soil Associa
tion, the organisation responsible for issuing the "organic" 
label to UK farmers, "once released, the spread of genetically 
modified organisms in the environment cannot be halted, nor 
can the consequences be predicted . . . genetic engineering is 

Not one application so far presented to 
the British Government's committee 

of experts on genetic engineering has 
been turned down 

incompatible with sustainable agriculture." There have already 
been a number of potential disasters with accidentally released 
GMO's. In mid-April for example Monsanto announced that it 
was recalling small quantities of genetically engineered canola 
seed which contained "an unapproved gene that had found its 
way into the product by mistake." 

Significantly, there has been an 8 per cent increase in pub
lic rejection of the technology since 1996, during which time 

there has been a great deal 
more information on the sub
ject. What's more, a study 
published in Nature shows that 
the more people learn about 
biotechnology, the less faith 
they have in its safety or use-
fulness. "How much more evi
dence does the government 

need that the public does not want genetically engineered food, 
and that this opposition is increasing?" asks Sue Meyer, Direc
tor of Genewatch, the organization responsible for commis
sioning the Mori poll. 

Widespread rejection of genetic engineering stretches far 
beyond the shores of Britain. In Austria, more than 20 per cent 
of the population signed a petition to ban genetically engi
neered food, and test crops have been uprooted in Germany, 
Ireland and the Netherlands. A number of highly respected and 
usually uncontroversial organizations like, for example, Scot-
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tish Natural Heritage and the one million-member Royal Soci
ety for the Protection of Birds (RSPB) have clamoured for a 
ban, or at least a moratorium, on genetic engineering. John 
Vidal of The Guardian newspaper tells us that over 200 whole 
food companies are calling for a similar moratorium, that 
Greenpeace has mobilized over 250,000 consumers in Ger
many, and that riots are expected among small farmers in India 
i f biotechnology takes a grip on their country. Some UK retail
ers, including Iceland frozen foods and British Sugars, have 
already begun to exclude genetically engineered foods from 
their produce. 

In March the Genetic Engineering Network, together with 
Friends of the Earth and Greenpeace, launched a "protect your 
food" campaign, designed to name and shame influential food 
producers, in particular Unilever, that continue to use GMOs. 
Already, over half a million "disloyalty cards" [as opposed to 
supermarket customer loyalty cards] have been distributed 
around the UK, in supermarkets and wholefood shops. Hol
land and Barrett, one of the UK's leading health food shops, 
has delisted a number of products as a result of the above cam
paign, and some Japanese firms have agreed to stop the mar
keting of processed foods manufactured with genetically 
engineered tomatoes. 

At the same time, as Mae Wan Ho points out in this issue, 
there has been a massive increase in the popularity of organic 
foods, which more and more people are coming to see as their 
only safe haven from biotechnology. And as an unprecedented 
220,000 US consumers illustrated in letters to the United 
States Department of Agriculture earlier this year, in protest 
against the proposed inclusion of genetically modified foods 
under the "organic" label [see R. Cummins in this issue], they 

The Consumer's Right to 
Choose 
Consumers around the wor ld are demanding the 
r ight t o choose whether or not they eat foods tha t 
contain genetically modi f ied material or that have 
been produced using genetic modif icat ion. Survey 
after survey reveals the strength of consumer 
opin ion. An official EU poll showed overwhelming 
support for labell ing of genetically engineered 
foods, w i t h the percentage of respondents in favour 
as fol lows: Austria - 73 per cent; Belgium - 74 per 
cent; Denmark - 85 per cent; Finland - 82 per cent; 
France - 78 per cent; Germany - 72 per cent; Greece 
- 81 per cent; Ireland - 61 per cent; Italy - 67 per 
cent; Luxembourg - 67 per cent; Netherlands - 79 
per cent; Portugal - 62 per cent; Spain - 69 per cent-
Sweden - 81 per cent; United Kingdom - 82 per 
cent. 1 In the United States, a survey f inanced by agri-
chemical giant Novartis showed tha t 93 per cent of 
respondents wanted genetically engineered food t o 
be labelled as such.2 Surveys in Canada, Australia and 
other industrialized countries have led t o similar 
results. 
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Monsanto says new press 
campaign has generated a 
"vitriolic1 response from 
some consumers. 
Director of public and government affairs Ann Foster 
said Monsanto's GMO hotl ine has dealt w i t h 2,717 
calls fo l l ow ing the launch of the press ads last month 
and not all o f them were pleasant. "We were tota l ly 
unprepared for the hostil ity - some calls were pure 
v i t r i o l . " Monsanto's campaign has also led t o 
complaints being lodged w i t h the Advertising 
Standards Author i ty . 

The f i rm is now urging retailers t o do more t o 
help educate anxious consumers. 

Foster said: "Opposi t ion t o GMOs is very effective 
but also aggressive, heavy-handed and very hostile. 
We don ' t have the stores or the brands or the 
products t o tel l consumers what GMOs are about. 
We have t o advertise t o stimulate the debate. But 
we want t o tel l people like Marks & Spencer, 
Safeway, Sainsbury and Tesco that it's their t u rn t o 
take the f lak . " 

She explained tha t in the US there was no 
reaction to GMOs, but in the UK people th ink of it as 
one of the most controversial developments ever to 
hit the food industry. 

" In America, the Food and Drug Administrat ion 
has bui l t up respect. In the UK, people just don ' t 
have fa i th in the regulators because of the numerous 
food scares. What the government says doesn't have 
the same impact in the UK." 

From The Grocer, 25th July 1998 

are determined to ensure that the term "organic" is not usurped 
by the likes of Monsanto. 

There can be little doubt that most ordinary, independent 
people reject the genetic manipulation of life, and yet licences 
for such experiments are being handed out by governments 
like confetti. By April of this year, there were 332 test sites in 
the UK, 70 per cent of which are controlled by just four com
panies: Monsanto, Agrevo/BGS, Novartis/Hilleshog, and 
Sharp's International Seeds Ltd. Indeed not one application so 
far presented to the British government's committee of experts 
on genetic engineering has been turned down. 

In effect, we have allowed a small number of very large cor
porations, which are by definition concerned almost exclusive
ly with short-term profit, to gamble with our very existence on 
Earth. The rhetoric can be quite compelling. Monsanto, for 
instance, is apparently keen to ensure that we are "fully aware 
of the facts before making a purchase". They have "often pro
vided more information [on the subject] than necessary," they 
tell us. Yet the very same company is doing all in its power to 
prevent any form of labelling which might inform consumers 
of the genetically modified nature of their products [see Gore-
lick in this issue]. The company also tells us that they believe 
food should be grown with fewer pesticides and herbicides, yet 
in their 1994 report to shareholders they point out that, 
"approximately 90 per cent of the world's farm lands suitable 
for conservation tillage remain to be converted to this tech
nique. For herbicide manufacturers this untouched potential 
means significant opportunities for sales growth." 

Robin Page, Director of the Countryside Restoration Trust, 
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"Acceptance" in the US 
If you believe Monsanto's PR spin, European 
consumers are resisting biotech foods 
largely because they are "less scientific" 
than their North American counterparts, 
who have supposedly taken t o genetic 
engineering like fish t o water. Perhaps 
opposit ion t o biotech has been less heated 
in the US than in Europe, but Americans 
have been consistent in saying tha t they 
don ' t wan t genetically-engineered products 
among their foods. This sentiment has come 
not only f r om the many environmentalists, 
f ood safety activists, farmers' groups, and 
consumer advocates tha t have railed against 
agricultural biotech corporations and the 
government agencies that effectively 
promote their products. Surveys of 
American consumers over many years have 
revealed that more than 90 per cent want 
mandatory labell ing of genetically-
engineered foodstuffs - presumably so they can be 
avoided. 1 The first engineered product t o be marketed 
— the highly tou ted Flavr-Savr tomato - was such a f lop 
it was taken o f f the shelves in mid-1996; another 
corporation's gene-altered "Endless Summer" tomato 
d idn ' t even make it th rough the test market ing phase.2 

Monsanto's rBGH has never been popular w i t h dairy 
farmers, and in one survey over 85 per cent doubted 
they wou ld ever use the drug on their herds. 3 

Meanwhile, the not ion tha t genetically-engineered 
foods might be al lowed t o carry the "organic " label 
was a major reason the USDA received over 200,000 

As long as the Europeans know that genetic engineering has been 
accepted here in the US, then we'll have no problem. 

comments - virtually all of them negative - on the 
agency's proposal fo r a national organics standard [See 
R. Cummins in this issue] 

Steven Gorelick 
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is rightly sceptical. "We have heard it all before," he points out. 
"DDT-based chemicals were going to help feed the world -
instead they created an environmental catastrophe. BSE was 
another product of high-tech husbandry, involving a mixture of 
junk cattle food and organophosphates chemicals. Now again 
we are seeing a science described as 'no risk', when we have 
good reason to believe that there are major risks involved." 

Other influential voices of opposition include Florianne 
Koechlin, who ironically 
comes from the Geigy Phar
maceuticals empire. "Genetic 
engineering", she says, "is like 
a jumbo jet with bicycle 
brakes." Koechlin helped orga
nize demands for a Swiss ref
erendum on the issue. The 
campaign was a success until 
the tables were turned on them by the Swiss biotech company, 
Novartis, which among other things threatened to abandon the 
Swiss economy in favour of more sympathetic policies else
where. 

The biotechnology industry is keen to suggest that public 
opposition to genetic engineering is essentially "emotional", 
and that science is on industry's side. But, given that the vast 
majority of resources funnelled into research on the subject 
comes from industry itself, it would be naive to suppose that 
such research is entirely "objective". No institution can be 
expected to fund self-discrediting research. Numerous exam
ples of misleading "findings" are listed in the pages of this 

The revolving door between big business 
and the regulators operates so smoothly 

that the two are becoming barely 
distinguishable 

magazine. Collectively they make it quite clear that we simply 
cannot believe the likes of Monsanto when they tell us that "we 
know.... that biotech's seeds and plants are safe for human 
consumption, for farm animals and the environment." 

But even in cases where science does raise serious doubts 
about the safety of individual experiments it is largely ignored, 
unless its findings are consistent with the interests of industry. 
For example, Swiss research into a genetically modified strain 

of maize, designed by Novar
tis as a poison to the larvae of 
the corn borer, has shown that 
it can ki l l beneficial insects as 
well as pests, and therefore 
disrupt the entire food chain. 
And yet still the European 
Union has declared that 
approval of the GM maize can 

be withdrawn only i f new scientific evidence raises questions 
of safety. But, as Dr Ian Taylor of Greenpeace points out, that 
is exactly what the Swiss scientists have provided. Perhaps for 
the EU, research can only be classified as scientific i f it serves 
to promote the interests of the biotechnology industry. 

I f official assurances of safety are so unsatisfactory, where 
can consumers turn for honest information? As Peter Mon
tague illustrates in his article on the sacking of two veteran 
news reporters from Fox TV Florida, for scrutinizing Monsan
to's involvement in BGH, the media seem unable to provide 
such a service. The likes of Monsanto are, after all, very major 
advertisers in television and the print media throughout the 
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Generalised Opposition 
Opposit ion w i th in the United 
Kingdom has grown sharply w i th in 
the past t w o years. Four statutory 
advisory bodies t o the Government -
English Nature, the Countryside 
Council for Wales, Scottish Natural 
Heritage and the Northern Ireland 
Environment and Heritage Services -
all called for a morator ium unt i l 
Government-funded research 
projects directed at the risks of 
genetically engineered crops are 
completed. They have been jo ined 
by the Consumers Association, the 
Women's Institute, the 
Townswomen's Guild and The 
Country Landowners. Iceland Frozen 
Foods, a retail chain in the UK, has 
taken the lead in excluding 
genetically engineered produce in 
its own brand. British Sugars soon 
fo l lowed in declaring they wou ld 
not accept sugar made f rom 
transgenic sugar beet. The Soil 
Association, which sets standards for 
organic foods in the UK, is rejecting 
genetic engineering and is also 

actively campaigning for a 
morator ium. Organic produce has 
greatly increased in popular i ty 
th roughou t Europe and in the US.1 

There have been legal actions 
taken by private citizens against the 
biotech corporations and 
Government regulatory agencies 
over f ie ld trials of genetically 
engineered crops in Ireland, The 
Netherlands, Germany and, just 
recently, the UK. In May, a coalit ion 
of scientists, health professionals, 
religious leaders and chefs in the US 
f i led a lawsuit challenging the FDA 
policy on genetically engineered 
foods, demanding adequate safety 
testing and mandatory label l ing. 

Local protest groups have 
mushroomed all over the UK and 
elsewhere. There has been a series 
of "g loba l days of ac t ion" involving 
many countries around the wor ld . 
Demonstrations were held outside 
supermarkets and laboratories. 
Fields destined for test trials were 
occupied. Transgenic crops have 

been destroyed, either 
surreptitiously or openly, w i t h 
perpetrators ranging across the 
social spectrum risking arrests and 
injunctions. 2 Innumerable tetters 
have been wr i t t en by concerned 
citizens to newspapers, t o members 
of parl iament, and other 
government representatives, as wel l 
as the local supermarkets. 

All these actions are crucial fo r 
bui ld ing public awareness and 
sending a clear message t o our 
governments that they should, at 
the very least, impose a morator ium 
and support open, wide-ranging 
debate. 

Mae-Wan Ho 
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world, and therefore often exercise a determinant influence 
over what we, the public, get to see or read. 

Even governments are to a worrying and increasing extent, 
controlled by these corporations. They too depend primarily 
on science generated by industry itself to form their views on 
biotechnology, and in any case tend to be obsessed by short-
term economic indicators, frequently at the expense of more 
fundamental considerations of environmental health or human 
wellbeing. In the name of "inward investment" nations offer 
special trading terms and subsidies of every conceivable sort to 
woo the TNC's to their shores. Keeping big business happy is 
now one of the basic governmental priorities - both left and 
right - in every country of the world. As a result, corporate 
"irregularities" are routinely overlooked. For example, even 
though by 1994 Monsanto had been named by the US Envi
ronmental Protection Agency as a potentially responsible party 
at a great many Superfund sites (sites of unacceptable envi
ronmental damage), the company was able to assure its share
holders that "Monsanto's liquidity, financial position, 
profitability are not expected to be materially affected." 

On the issue of regulations at least, Monsanto has in the past 
been perfectly honest: " . . . in many cases we and others were 
writing the rules for this new science as we went along, par
ticularly regarding applications in foods and plants", it admit
ted. It is hardly surprising therefore that in response to Prince 
Charles' attack on what he sees as an invasion into "realms that 
belong to God and to God alone", Monsanto advised the pub
lic that "while [he] is an intelligent man and perfectly capable 
of deciding whether he wants to eat these foods . . . this should 
be the province of regulatory agencies". 

As Gorelick and others point out in this issue, the revolving 
door between big business and the regulators operates so 
smoothly that the two are becoming barely distinguishable. 

It is clear that democracy is failing us. Despite unambigu-
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cms resistence from the public at large, genetic engineering is 
being allowed to storm ahead - virtually unhindered. As a 
result, increasing numbers of people are deciding to take 
things into their own hands. Angry at the prospect of giving in 
to corporate bullying, they are setting out to accomplish by 
"direct action" what their political representatives have so 
lamentably failed to do on their behalf. 

Writing in The Guardian newspaper about Patrick White-
field, a lecturer with no history of civil disobedience, John 
Vidal shows how this is not just a fringe movement, but one 
which involves a cross-section of "respectable", law-abiding 
citizens. The same is true in the UK with the anti-road move
ment which is partly at least responsible for having scaled 
down government investments in road building from an initial 
£23 billion, to the present £6 billion. 

"After hearing that five women had . . . gone into a test field 
and pulled up some genetically modified plants being tested 
for Monsanto, Whitefield phoned a Manchester-based group 
called Genetix Snowball and offered to do the same. Should he 
do so he risks being sued, fined and given a criminal record. 
Within weeks of his offer, a Manchester community worker, a 
Welsh lawyer and at least 250 others including TV chef 
Antony Worrall-Thomson had phoned to support or to join 
others taking 'non-violent direct action' against the controver
sial crops." 

From the Lincolnshire hoppers, who pulled up a demon
stration crop of genetically engineered Spring wheat, to the 
Kenilworth Croppers, who destroyed a display of GM wheat at 
the Royal Agricultural show; from the decontamination of an 
experimental crop of oilseed rape near Coventry to the 
destruction of a plot of AgrEvo's basta-resistant rapeseed in 

Australia by "Mothers Against Genetic Engineering"; from the 
decontamination of 30 tons of transgenic maize seeds in 
France by 120 members of the farmers' Confederation 
Paysanne, to mass gatherings outside Monsanto's headquar
ters in Missouri, the clear message is that "normal" people are 
not prepared to allow their leaders to license away the stabili
ty of the living world. 

So determined are an increasing number of people that the 
world should remain free from the possibility of infection by 
"Frankenstein foods", that direct action organizations are 
appearing as i f from nowhere. As one participant in a Norfolk 
occupation pointed out, "it now seems that direct actions of 
this kind are the only way left to put the genie back in the bot
tle." "Biotechnology companies must realise that they wil l be 
taken to task for their actions," warned another group of Scot
tish campaigners. 

Not surprisingly this demonstration of public resistance has 
generated a backlash from the mainstream. Congressman Bil l 
McCollum, for instance, condemned direct action as "terror
ism in the name of Mother Nature", while Congressman Riggs 
described activists as "terrorists engaged in a criminal con
spiracy". Some newspapers in England have complained that a 
number of campaigners were on government-funded educa
tional grants. But to what greater use could students possibly 
put their grants than towards ensuring the world remain viable 
for future generations? 

These dedicated people, from the old to the young, from 
mothers to grandmothers, from students to scientists, are 
referred to as 'hooligans', 'vandals' and 'terrorists'. But in the 
end we should stand back and ask ourselves honestly, "Who 
are the real terrorists?" 
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The Inevitable 
Return to a 

Sane Agriculture 
by Mae-Wan Ho 

Andrew Kimbrell has shown very clearly how neither biotechnology, nor indeed large-scale high input 
agriculture can possibly feed the world, and that only small-scale, low-input, largely organic agriculture 

can conceivably do so. Fortunately there are signs of a move in this direction. 

Avery important initiative, which has perhaps not 
received the attention it deserves, is seed-saving.1 Sev
eral years ago, more than 750,000 small farmers in 

India held a mass rally against the WTO and patents on seeds. 
Since then, a large number of Indian farmers working with 
activists have gone back to cultivating unirrigated indigenous 
varieties by traditional methods in Madhya Pradesh.2 Vandana 
Shiva in New Delhi has played a major role in the women 
farmers' Navdanya (Seeds of Freedom) movement, saving and 
recovering valuable indigenous pulses and grains that had been 
displaced and marginalized by the Green Revolution. In 
Brazil, hundreds of rural com-
munities in the north-east have 
also been organizing commu
nal seed banks to recover tra
ditional indigenous varieties 
and to promote sustainable 
agricultural development with 
little or no government sup
port. 

Corporate control threatens 
agricultural biodiversity as 
well as farmers' rights to save 
and sell seeds, or to sow the seeds they choose. This especial
ly affects small organic farmers who have planted indigenous 
varieties for hundreds, i f not thousands of years, each of which 
has special characteristics adapted to the local conditions and 
to the specific purposes served. 

Seed-savers movements have been growing all over the 
world, spreading to Europe and the US, and are more impor
tant than ever with the recent merger of the seed cartel Cargill 
with Monsanto, which has considerably tightened the corpo
rate stranglehold. The corporation is now in a very good posi
tion to decide that only genetically engineered seeds wil l be 
supplied in the future. 

In addition, farming communities in many areas of the 
Third World have been actively regenerating and revitalizing 
degraded agricultural land with many forms of sustainable, 
organic agriculture, and recovering agricultural biodiversity -
the key to food security.3 Since the early 1990s, a number of 
non-government organizations have joined forces to form the 
Latin American Cosortium on Agroecology and Development 
to promote agroecological techniques which are sensitive to 
the complexities of local farming methods. Yields have tripled 
or quadrupled within a year. Large-scale implementation of 
biodynamic farming and sustainable agriculture is succeeding 

In twenty Third World countries, more than 
2 million families are farming sustainably 

on 4-5 million hectares, with tripled or 
doubled yields, fully matching if not 

surpassing intensive agrochemical 
agriculture. 

in the Philippines. Successive studies have highlighted the pro
ductivity and sustainability of traditional peasant farming in 
the Third World as well as in the North. 

In twenty Third World countries, more than 2 million fam
ilies are farming sustainably on 4-5 million hectares, with 
tripled or doubled yields, fully matching i f not surpassing 
intensive agrochemical agriculture. And this has happened 
only within the past five to ten years.4 Contracting in to corpo
rate food-production schemes now wil l set them back once 
again down the road to escalating debt and poverty, not to 
mention often irreversible devastation of agricultural land and 

the environment. 
The recent experience of 

Cuba is instructive.5 US eco
nomic blockade since the 
1960s caused a shortage of 
agrochemicals, making it nec
essary for Cuba to go organic 
on a grand scale. They main
tained one-third of the 11 mil
lion hectares of agricultural 
land on agrochemicals, turned 
another third fully organic, 

and kept the rest 'transitional' as half agrochemical and half 
organic. The yields per hectare of the fully organic are equal to 
the fully agrochemical, while the yields of transitional fields 
are only half as much. This is the clearest evidence that organ
ic agriculture can work on a large scale. 

Mae-Wan Ho, Reader in Biology at the Open University, is author of Genetic 
Engineering - Dream or Nightmare? The Brave New World of Bad Science and Big 
Business, Gateway Books, Bath, 1998; available from: <sales@gatewaybooks.com>, 
<amazon.com> 
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Technology - A 
False Religion 
W H Y THINGS BITE BACK 
by Edward Tenner 

Fourth Estate Limited, London, 1996, 
346pp, £18.99 (hb), 
ISBN 1 85702 -560 -1 

The most fundamental tenet of, 
what is in effect, the religion of 
modern Man is that science and 

technology (with a little help from 
industry) can solve all the problems that 
confront us, such as poverty, unemploy
ment, disease, malnutrition, crime and 
delinquency, and create a veritable mate
rial paradise on Earth. 

This being so, Edward Tenner's book 
is truly blasphemous. Its thesis is that 
our technological efforts to manage the 
world of living things are not working 
out too well. At first, they may seem 
magically successful, but then comes 
what Tenner calls their "revenge effect" 
which at best transforms acute problems 
into chronic ones, at worst gives rise to 
all sorts of new problems, often more 
serious than whatever problem was tar
geted in the first place. 

The book is well-written, easy to 
read, and full of interesting information. 

Reviews 
He illustrates his thesis very convincing
ly, with reference to such things as our 
efforts to control disease, to acclimatize 
alien species of plants and animals, to 
control agricultural pests with chemical 
pesticides, and to computerize the office 
in order to improve decision-making. 

Of course, I am far from shocked by 
this book's blasphemous tenor. Indeed, 
my only complaint - and a mild one at 
that - is that it is not sufficiently blas
phemous. 

I remember seeing graffiti on a wall 
in a run-down area of London, which 
read "Technology is the answer - but 
what is the question?" That is a point I 
want to make. Technology undoubtedly 
provides a means of doing all sorts of 
very impressive things - to take an obvi
ous example - landing people on the 
moon. But it is not clear what real 
human problem this really solves. Even 
the most ardent admirer of our techno
logical prowess must admit that i f we 
were to draw up a list of the problems 
that confronted us since we first began 
to live on this planet, not being able to 
visit the moon would be pretty low down 
on the list. 

My contention is that the real prob
lems that confront us today are due to 
the disruption of natural systems such as 
the family, the community and the eco
logical system (ecosystem), and that for 
these problems there are no technologi
cal solutions. One reason is that our 
technological intrusions into the work
ings of the living world are unnecessari
ly crude when compared with the highly 
sophisticated - one might even say -
brilliantly intelligent way in which it is 
capable of responding. Consider the way 
in which the humble mosquito was able 
to learn, very rapidly, and in all sorts of 
different ways, how to deal with the 
DDT with which it was mercilessly 
assailed during the World Health Orga
nization's malaria-eradication pro
gramme in the sixties. It learnt for 
instance not to alight on the walls of the 
houses that were sprayed with this poi
son; it developed a thick cuticle through 
which the poison cannot penetrate; it 
grew much fatter so that there would be 
more fatty tissue in which the poison 
could be diluted; or it developed an 
enzyme that breaks down the poison into 

a perfectly harmless substance. 
Equally illustrative is the hopeless 

failure of the US Department of Agricul
ture to eradicate the red fire ant - a 
native of South America - that invaded 
the southern states of North America in 
the thirties, where they have proliferated 
and caused terrible problems, littering 
the land with their .mounds and killing 
just about everything, including birds, 
reptiles and small mammals, that dare 
get too close to them. Efforts to eradi
cate them have failed miserably. As Ten
ner notes, by 1978 "the USDA had 
sprayed millions of acres, spent $200 
million, and left more fire ants than 
ever." It has been calculated that the 
spraying programmes actually "helped 
fire ants increase their share of the resi
dent ant population from 1 per cent to 99 
per cent in only four years," largely by 
killing off their predators. The spraying 
further increased the problem as the fire 
ants reorganized themselves into dense
ly spaced super colonies, of which there 
were as many as 500 per acre, each with 
a hundred queens or more. What is 
more, the colonies became linked by 
tunnels that enabled them "to form an 
extended fighting organization, capable 
of wiping out almost all other forms of 
insect, reptile, bird, and rodent life in its 
path." What is interesting is that this is 
something quite new, which does not 
occur in the ants' original South Ameri
can habitat - an improvization that 
USDA scientists could never have pre
dicted. 

Our technological efforts to eradicate 
microbes have, in the long run at least, 
proved even less successful. Tenner 
notes how the use of penicillin has 
"selected natural variants of bacteria that 
could not only resist but destroy peni
cillin. Resistant strains began to over
whelm hospitals in the fifties, sixties, 
and seventies. Then, in the seventies, 
resistant forms of the bacteria causing 
meningitis and gonorrhoea began to 
appear." He points out that very much 
the same thing occurred after the intro
duction of streptomycin that was used in 
particular against the tuberculosis bacil
lus. 

The truth is that to wage chemical 
warfare against insects, let alone against 
micro-organisms that adapt even faster 
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to the poisons, is possibly the most 
unequal struggle that man has ever yet 
waged. 

In 1966 the US Surgeon General, 
William Stewart, declared, as Tenner 
notes, that "It is time to close the books 
on infectious disease." This reflected a 
quasi religious belief in the omnipotence 
of technology, as well as a total igno
rance of biology and ecology. Needless 
to say, twenty years later the incidence 
of just about every infectious disease, 
with the exception of smallpox and 
poliomyelitis, is escalating worldwide; 
new ones are appearing and our ability 
to combat them is decreasing exponen
tially. 

How then do we deal with them? The 
answer is by learning to live with the 
parasites and the pathogens that we wil l 
never be able to eliminate, which means, 
above all, adopting social and ecological 
policies that minimize rather than maxi
mize their numbers. 

Among other things, this means dras
tically changing current agricultural 
practices, which involve maximizing 
vulnerability to potential pests by grow
ing endless stretches of a single crop -
and often of a single variety of that crop 
- providing thereby a veritable feast for 
whatever particular bug lives off it, and a 
permanent feast at that, since the same 
crop is planted year after year with 
monotonous regularity. I f we want to 
minimize pest outbreaks we must on the 

contrary plant a great many different 
crops of different varieties and different 
ones every year. This, furthermore, 
would have a "solution multiplier" effect 
since it would help maintain soil fertili
ty and provide us with food that is 
uncontaminated with cancer-causing 
pesticide residues. 

Social and ecological problems 
require social and ecological solutions. 
Technological expedients can only mask 
symptoms, and render these problems 
that much more tolerable, thereby serv
ing to perpetuate them. 

Take the present epidemic of crime, 
delinquency, drug addiction and general 
violence. It is, as must be clear to most 
people, the inevitable consequence of 
the breakdown of the family and the 
community and the values with which 
the members of a society based on these 
key social units are normally imbued. 

Money spent on burglar alarms and 
video cameras or on building more pris
ons, as Michael Howard insisted when 
Home Secretary, can provide us with 
some protection against criminals, but 
does little more than mask the symp
toms of the real problems involved. To 
solve them there is only one solution. It 
is to adopt those policies that wil l permit 
the reconstitution of the family and the 
community. 

Another example is global warming -
by far and away the most serious prob
lem that confronts us today. It is caused 

by the massive and ever-increasing vol
ume of greenhouse gases, in particular 
carbon dioxide from the combustion of 
fossil fuels that are emitted by a modern 
technological society. This is leading to 
a dramatic change in the chemical com
position of the atmosphere; in other 
words it is disrupting that natural system 
that Jim Lovelock calls Gaia (the bios
phere or world of living things taken 
together with its atmospheric environ
ment). 

The US National Academy of Sci
ences has proposed that we apply "geo-
engineering" solutions to this problem, 
such as siting 50,000 one-hundred-
square-kilometre mirrors in space to 
deflect the heat of the sun. Whatever 
precarious protection this mega-gad-
getry can provide against the destabi-
lization of world climate, it is still only 
dealing with the symptoms of the prob
lem involved, which we can only solve 
by learning once more to satisfy our 
needs without having to change the 
chemical composition of the atmos
phere. 

I do not know i f Edward Tenner 
would agree with these views. For me, i f 
one pursues his arguments to their logi
cal conclusion, they are inescapable. I f 
he reads this review, maybe he can give 
me a call and let me know. 

Edward Goldsmith 

i ? );-• F R £ D t R I Q U E Ai'FFEL-MAR G 1I H 

The Dementia of 
Development 
THE SPIRIT OF REGENERATION: 
Andean Culture Confronting Western 
Notions of Development 
edited by Frederique Apffel-Marglin 
with PRATEC 

ZED Books, London and New York, 1998, 
272pp, 
£44 ($65) (hb) ISBN 1 85649 547 7 
£14.95 ($25) (pb) ISBN 1 85649 548 5 

Upon my first reading, a decade 
ago, of Ancient Futures, Helena 
Norberg-Hodge's spirited plea 

for protecting the people of Ladakh from 
the onslaught of Western development, 
the title struck me as an oxymoron. But 
after reading the kindred The Spirit of 
Regeneration - the account of a similar 
movement in the Peruvian Andes - it no 
longer strikes me as a contradiction in 
terms. The principal difference between 
the two accounts is that Ancient Futures 

reflected the concerns of an outside 
observer, who, in spite of her Western 
origins and education, came to recog
nize and appreciate the fact that the 
Ladakh lifestyle was one of enviable 
simplicity, eminently suited to the 
rugged environment of the Himalayan 
highlands. The Spirit of Regeneration, 
on the other hand, tells the story of a 
spontaneous movement by indigenous 
peoples in search of their long-lost iden
tity. Both books offer a lesson in empa
thy and humility for us Westerners, 
brainwashed from infancy into believing 
that our lifestyle is necessarily superior 
to that of so-called primitive people. 

The Spirit of Regeneration is a com
pilation of essays by members of 
PRATEC, the Andean Project of Peasant 
Technologies, a network of village rep
resentatives, field agents and researchers 
working to revitalize lo Andino - a 
catchword which captures the long-dor
mant spirit of Andean culture and cus
toms. Somewhat awkwardly translated 
from Spanish, the book was ably edited 
by Apffel-Marglin, associate professor 
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of anthropology at Smith College, who 
also wrote the introduction. 

One of the essays discusses at some 
length the meaning and significance of 
specific Andean words, such as 
pachamama (mother earth), chacra (cul
tivated field) and ayullau (extended fam
ily). These and many similar words have 
no exact counterpart in any Indo-Euro
pean language, as they are born of a very 
specific life experience and Weltan
schauung, shaped over many millennia 
in a unique ecosystem (though in many 
ways similar to that of Tibet and 
Ladakh). Thus, for example, the word 
ayullu can mean a lot more than 
'extended family'. It can include house
hold goods, farm animals and fields; in 
its widest sense, ayullu can be said to 
represent a spiritual menage a trois or 
triumvirate, consisting of rumas (peo
ple), huacas (deities) and sallqas (natur
al communities), co-existing "in a 
brotherly atmosphere of profound equiv
alency". Nor does the word ruma exact
ly match the Western concept of man. As 
the author explains: "Man in 
the West is not just another 
species; 'man' is a category 
that radically separates that 
species from all others." Or, as 
the Bible asserts, "created in 
the image of God". 

At first glance, the compar
ison between Peru and Ladakh 
may seem far-fetched. But, 
notwithstanding Kipling's 
assertions to the contrary, East 
does meet West way up in the 
Andes. For the peoples who 
crossed the land bridge 
between Asia and Alaska some 
20,000 years ago, and eventu-
ally found their way to the 
South American continent, have a close 
kinship with those of central Asia. Up to 
the time of Columbus's 'discovery', the 
Incas, in present-day Bolivia, Ecuador 
and Peru, were the only native Ameri
cans, besides the Aztecs and Maya, to 
develop agriculture. 

Much of the thrust of PRATEC is 
directed toward a revival of ancient agri
cultural practices, which have been sub
ordinated to the vagaries of a market 
economy, thus placing los Andinos in a 
precarious position of peonage. But its 
members are equally concerned with the 
regeneration of many ancient customs, 
social as well as spiritual, which define 
their traditional lifestyle. Whereas this 
has of necessity been greatly affected by 
Western influences over a period of five 
centuries, the changes are largely super
ficial. For the people of the high Andes 
have never been completely subjugated 

or assimilated; rather they have assimi
lated into their culture that which 
appealed to them. Thus, many of the 
Catholic saints, as well as the infant 
Jesus and Virgin Mary, have simply been 
incorporated into their own pantheon of 
huacas. 

Nothing is more abhorrent to the 
Andeans than the slavish conforming to 
Western archetypes. Memory is for 
them, as the Mexican Carlos Fuentes 
puts it, "the strength of the past in the 
present" (cf Ancient Futures). "This is 
contrary to the attitude of modern West
ern man, for whom Utopia - the con
ceived reality, the longed-for future, the 
'should-be' - is what guides his behav
iour and is the aim of his life." 

Another PRATEC contributor begins 
his essay with these words: "Western 
powers are used to presenting their dom
inant, expansionist and voracious mode 
of proceeding as i f it were a cause for 
celebration, a catalogue of heroic deeds 
that reaffirm the excellence of their 
virtues. Such virtues logically entitle sive 

"Western man cannot accept or even 
imagine that we continue to be as we 
always were, because that would mean 

admitting that he had failed in his 
'civilizing' and christianizing mission Pope 

John Paul II, faced with the evident failure 
of his institution over the past five 

centuries, is currently trying for a second 
evangelization in the Andes. It is . . . 

evident that it is a vain attempt.". 

them to subjugate the rest of the world. 
Having done so, they aspire to impose 
on others this mode of evaluating their 
own actions as the only correct one." He 
goes on to compare the Spanish con
quest with a virulent plague, that in a 
matter of decades wiped out 90 per cent 
of the Andean population, which only 
now has resumed its pre-colonial 
strength. But instead of blaming the con
querors for the iniquities heaped upon 
his countrymen, he takes the philosoph
ical view that his own people must have 
done something wrong to deserve such a 
fate. At the same time, he adamantly 
denies that they have ever been truly 
vanquished. Drawing a parallel with 
Thomas Macaulay, governor of India, 
who vainly tried to imbue his colonial 
subjects with all the attributes of an Eng
lishman, he reassures the reader that the 
Andeans are still Andino to the core. He 

says that "Western man cannot accept or 
even imagine that we continue to be as 
we always were, because that would 
mean admitting that he had failed in his 
'civilizing' and christianizing mission. 
Pope John Paul I I , faced with the evident 
failure of his institution over the past 
five centuries, is currently trying for a 
second evangelization in the Andes. It is 
. . . evident that it is a vain attempt." 

In a similar vein, the author compares 
modern cities with "cancerous 
tumours". But he saves his most 
scathing language for development, 
which he calls a recent "symptom of the 
senile dementia of the plague which has 
infected us for five hundred years and 
now finds itself in the last stages of its 
vital cycle. Because we are different we 
are classified as underdeveloped. In this 
madness which is development, it is for
bidden to be different." 

Another essay commiserates with 
"the profound anxiety of the Western 
world, which manifests itself in the mas-

and sustained consumption of 
drugs" in its societies. The 
author laments the arrogance 
of the Judaeo-Christian 'cre
ator-man' who does not accept 
the world . . . that his own God 
offers him. Quoting the 
philosopher Karel Kosik, the 
author goes on to say that 
"Western man tends to flee 
from the present to . . . live in 
the future, thus reducing his 
life to inauthenticity." 

In a chapter on poverty, 
echoing the writings of Karl 
Marx, but also reminiscent of 
a memorable passage from 
Edward Goldsmith's The Way 
(" . . . by reducing a victim to 

an object, one can face treating him in an 
inhuman way," [page 93]) the author 
writes that the development of capitalist 
production reduces the person "to a 
thing - something impersonal, insignifi
cant and disposable. The human person, 
being reduced to an individual member 
of society, has been despoiled to the 
point of remaining in the most denigrat
ing vacuity, in the most frightful impo
tence, in the most miserable solitude." I f 
any fault is to be found with The Spirit 
of Regeneration, it is perhaps the exces
sive use of terms straight out of Das 
Kapital and the lexicon of Lenin (the 
word 'imperialist' appears no fewer than 
six times on a single page). But this 
should not detract from the important 
work of PRATEC - strengthening cul
tural and spiritual roots in the face of 
development. 

Gard Binney 
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- G E N E T I C ENGINEERING NETWORK -
GEN is an information sharing network. 

They can put you in touch with local groups & contacts throughout the UK. 
GEN produces the bi-monthly 'GenetiX Update' newsletter -

this gives a roundup of campaigns, diary dates and actions happening against genetics. 

G E N E T I C E N G I N E E R I N G N E T W O R K 
PO BOX 9656 

London 
N4 4JY 

Tel. (0181) 374 9516 
Email: <genetics@gn.apc.org> 

- WEBSITES -
http://www.dmac.co.uk/gen.html 

(website of the Genetic Engineering Network) 
http://www.envirolink.org/orgs/shag/genetix.html 

(Super Heroes Against Genetics - website for action reports, list of decontaminated sites, etc,) 
http://host.envirolink.org/shag/info/location/gridl.html (list of UK GE release sites) 

- GENETICS E M A I L INFORMATION LISTS -
* GEN runs two eamil information lists. 

There is a very busy list (list 1) & a less 'full-on' (list 2) that only receives 
Genetix Update newsletter & occasional action alerts - please specify. 

Email <genetics@gn.apc.org> putting 'Subscribe Genetics' in the subject box. 
To 'unsubscribe' please follow the same guidelines. 

You DO NOT need to be on both lists. 
* I f you have any reports, dates, articles etc. to contribute to any of these lists then send it in 

and it wil l be forwarded - unedited wherever possible. 

Traditional Agriculture dossier 
This is a dossier of articles on traditional for postage. 
agriculture that have been published in The Send cheques, made payable to "The 
Ecologist. The complete set (86 pages in a Ecologist", to Stephanie, The Ecologist, 46 
binder) is available for £ 8 , including UK The Vineyard, Richmond, Surrey, TW10 
postage - for overseas orders please add £2 6 AN. Please allow 7-14 days for delivery. 
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Chinese agriculture by Michael G McGarry. 
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ods of crop management by Dr. Weinstock. 
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no waste by Bharat Dogra. 15.Vol.21 No.2 The Muang Faai Irrigation System of Northern 
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Systems of ancient and modern Sri Lanka by 16. Vol.21 No.2 Traditional Rice Growing in India by Winin 
Ranil Senanayake. Pereira. 

7.Vol.l3 N0.6 Traditional Agriculture in Sahelia: a successful way 
to live by P H Freeman and T B Fricke. 

17.Vol.27 No.3 Dying Wisdom; the decline and revival of 
traditional water harvesting systems in India by 

8.Vol.l4 No.1 Stopping the Desert - with a Camel by Daniel Anil Agarwal & Sunita Narain. 
Stiles. 18.Vol.28 No.3 Learning to Live with Nature: the lessons of 
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Brave New World 
Delayed? 

Update of events for the second edition of 
The Monsanto Files 

By Paul Kingsnorth and Zac Goldsmith 

Events move quickly in the Brave New 
World of biotechnology; sometimes more 
quickly than its begetters would like. Since 
The Monsanto Files first appeared, in Sep
tember 1998, genetic engineering has been 
thrown into the public spotlight world-wide 
- and the public has not liked what it's seen. 

British Prime Minister Tony Blair said in February that 
"genetic modification in its various forms will be the rev
olutionary science of the 21st century, as important as the 

computer was for the late 20th century.1 Unfortunately for Blair, 
and his new-found chums in the Monsanto boardroom, the voters 
seem to have other ideas. 

In the last few months, resistance to Blair's vision - of a future 
where Monsanto and its friends reinvent nature, patent it, then sell 
it back to us - has snowballed at surprising speed. That The Ecol
ogist has already sold 20,000 copies of The Monsanto Files, plus 
28,000 Spanish translations, and is now reprinting in response to 
continuing demand, is perhaps representative of how the subject 
has gripped the public imagination. 

It sometimes seems that Monsanto have single-handedly man
aged to unite a divided social and environmental movement 
against biotechnology. Mainstream, otherwise apolitical people 
have joined up with radicals. The left is working with the right. 
Previously law-abiding citizens are showing a willingness to take 
direct action. Across the world, it seems, the biotechnology bub
ble may be about to burst. 

The recent media frenzy in Britain is one example of this. The 
spotlight was first turned onto biotech when it emerged that Dr 
Arpad Pusztai, a scientist employed by the Rowett Institute in 
Aberdeen, had been pressured into retirement following research 
which showed genetically engineered potatoes had harmful effects 
on rats. The Rowett Institute claimed his research was flawed, but 
Dr Pusztai's findings were publicly backed up by 20 international 
scientists. When the Daily Mail revealed that the Institute had 
received a £140,000 grant from Monsanto, every newspaper in 
Britain threw itself with gusto into the GMO debate. 

The result was startling. The Guardian discovered that David 
Sainsbury, Blair's unelected science minister, owns the patent 

rights to a key gene used in the GM foods industry. And when it 
emerged that not only had Monsanto and Zeneca held 81 meetings 
with ministers over the last two years, but that the Labour govern
ment planned to give £1.5 million of taxpayers money to biotech 
firms, to "encourage investment" in Britain, the cosy links 
between the Labour government and the biotech industry were 
revealed. 

Two weeks of front page media coverage followed. Three 
papers - the Daily Mail, The Express and the Independent on Sun
day - began 'Stop GM Foods' campaigns. Unsurprisingly, the 
British public is now strongly opposed to the introduction of GM 
foods, and retailers have begun to bow to pressure by either ban
ning GM foods, or insisting on clear labelling. The government 
and the biotech industry have been wrong-footed by the media 
blitz. And the blitz may return in May when, in the name of Free 
Trade, the WTO forces the EU to overturn its long-standing ban 
on Monsanto's Bovine Growth Hormone, which has been linked 
to cancer, [see Kingsnorth in this issue] 

Tony Blair said in February that "genetic 
modification in its various forms will be the 
revolutionary science of the 21st century, as 
important as the computer was for the late 20th 
century. Unfortunately for Blair, and his new
found chums in the Monsanto boardroom, the 
voters seem to have other ideas. 

Monsanto, though, may have been less surprised than Tony 
Blair by this press outcry. As The Ecologist reported in January, 
two leaked reports, prepared by Greenberg Research on behalf of 
Monsanto, warned - before the British media got its hooks in - of 
an "ongoing collapse of public support for biotechnology" in the 
UK, and a "maturing crisis" in Germany. 

Both reports, one focusing on each country, are based on 
national surveys, polls and interviews. Both were intended to be a 
corporate secret, but were made public by Greenpeace. Their con
tents are revealing. 

The first report, The British Test, is almost prophetic in the light 
of recent events. "Biotechnology and Monsanto face their tough
est test in Britain," it reads. "Over the past year, the situation has 
deteriorated steadily and perhaps at an accelerating pace. At each 
point in this project, we keep thinking we have reached the low 
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point, and that public thinking will stabilize, but we apparently 
have not reached that point." The British Test reports that Mon
santo's 1998 newspaper advertising campaign seems to have had 
the opposite effect to that intended, with a third of the public now 
"extremely negative" about GMOs, up from only 20 per cent a 
year ago. 

Germany: The Maturing Crisis, the second report, tells a simi
lar tale: "On the general issue of food products improved with GM 
ingredients, just 16 per cent [of the German public] respond posi
tively, but 81 per cent respond negatively (including 42 per cent 
who are very negative.)" The Maturing Crisis also notes, signifi
cantly, that the German public has moved on from the issue of 
food safety (which, post-BSE, has dominated the media debate in 
Britain) to the issue of corporate dominance of the food chain. 
"[German] opposition has begun to 
centre on... transnational corporate 
threats to the consumer, and on the 
role of Monsanto in particular," 
reads the report. 

What characterizes both reports 
is the corporate arrogance for which 
Monsanto has become infamous. 
The report's explanation for Mon
santo's failure to communicate with 
people centres not on its products, 
nor on its dominance of the world's 
food markets. Instead the problem is 
seen to be "immaturity" amongst 
European consumers. In Germany, 
Greenberg identified "an ideological 
opposition to 'processed foods', 
which are seen to not be real," while 
in the UK, the public are losing faith 
in "scientific progress" and are pos
sibly, "the most sceptical in Europe." 

It seems that Monsanto's purpose, in commissioning the two 
Greenberg reports, was to identify key areas of public hostility, 
and then work to manoeuvre around them. Hence, in any future 
UK publicity from Monsanto, we won't be hearing the term 
'genetic modification' - apparently we don't like it. In Germany, 
meanwhile, Monsanto will focus on the economic arguments for 
biotechnology, as the report suggests focusing on environmental 
issues will win only hostility. 

Most tellingly, and perhaps most pleasingly for Monsanto, the 
Greenberg reports highlight the fact that European consumers, 
whilst largely opposed to biotechnology, see its arrival as 

In any future UK publicity from Monsanto, we 
won't be hearing the term 'genetic 
modification' - apparently we don yt like it. 
inevitable. In Germany, while 81 per cent of consumers are wor
ried about the introduction of GM foods, 92 per cent believe their 
arrival is inevitable. Monsanto's response to this, suggests the 
report, should be to adopt a "low profile approach." In other 
words, don't waste corporate money talking to a sceptical public. 
Instead, concentrate on lobbying governments. Present GM foods 
as a fait accompli and the public, already feeling powerless, will 
shrug its shoulders and tuck in. 

The message to opponents of biotechnology is clear: if enough 
people wake up to what is happening, the GM revolution might 
yet be nipped in the bud. Both Germany and Britain have a recent 
history of public activism against government projects that threat
en the environment. Last year, for example, Germany witnessed 
what has been described as "one of the biggest shows of defiance 
to a European state by its own people," when 15,000 people unit
ed in protest against the transport of nuclear waste. In Britain, the 

1990s have seen wave after wave of direct action anti-road 
protests, which succeeded in turning the public against the gov
ernment's £23 billion road building scheme - most of which was 
scrapped ignominiously as a result, along with the government 
that thought it up. The lesson is crystal clear: whatever the odds, 
concerted public action can turn the tide. 

Proof of this, if it were needed, can be found in India. Last 
November, a campaign labelled 'Operation Cremate Monsanto' 
began, when a group of farmers in the State of Karnataka uproot
ed one of Monsanto's first Indian test sites and set fire to the crops. 
The farmers' leader, Professor Nanjundaswamy, leader of the ten 
million-strong Karnataka State Farmers Association, declared, 
"we denounce the ignorance, incompetence and irresponsibility of 
the Union government, for allowing a corporate criminal like 

Monsanto to gamble with the 
future of Indian agriculture." Since 

* p November, angry farmers have 
^ A/t*%t*^L torched a dozen more Monsanto 

* ^ test fields, and Operation Cremate 
^ Monsanto has spread like wildfire, 

as it were, across the country. 
The tale of Monsanto's time in 

India is a depressingly familiar 
story: the corporation lied to, and 
attempted to fool, both India's 
peasant farmers and various State 
governments, in an attempt to 
sneak GM crops into the country 
by the backdoor. The first field that 
was burned, back in November, 
was owned by a farmer called 
Basanna Hunsole. He had been 
growing Monsanto's genetically 
modified 'bollgard' cotton - sup

posedly altered to prevent attacks from boll weevils - on his farm. 
He only found this out, however, when he heard Karnataka's Min
ister for Agriculture announce, on television, the location of Mon
santo's test sites in the State. 

Monsanto, when selling Basanna the new strain of cottonseed, 
had 'omitted' to mention that it was genetically modified. As a 
result, Basanna's land, and that of his neighbours, was unknow
ingly polluted by an untested, genetically engineered crop. The 
crowning irony was that Monsanto's miracle cotton was not even 
weevil-proof. Basanna's entire crop grew to less than half the 
height of his traditional varieties. Monsanto was forced to issue a 
public apology to Basanna, but his case is by no means isolated. 
The government of Andhra Pradesh has already banned Monsan
to trials from the state, citing similar deceptions as its reasons. 

Meanwhile, another group of campaigners is trying to drive the 
corporation out of the subcontinent altogether. The 'Monsanto 
Quit India' campaign, launched on 9th August last year - the 
anniversary of the day that Gandhi famously told the British to 
'Quit India' - has so far been responsible for ten thousand post
cards being sent to Monsanto's Illinois headquarters by concerned 
people all over India. And the campaigners expect many more to 
follow, as realisation of the havoc biotechnology could wreak on 
Indian agriculture begins to spread. 

The biotech debate, then, is not going away. On the contrary, it 
is only just beginning to pick up steam. The Monsanto Files aims 
to inform people about what is really going on behind the smooth 
facade of the industry's major player. If, having read this issue, 
you decide that a future on Planet Monsanto is not for you, then 
make your voice heard. Because you can be sure that Monsanto 
will. 
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Classified 
DIARY DATES  

14-5 September 1998: European Environment 
Conference, Clement House, London School of 
Economics. Enquiries to: ERP Environment, PO 
Box 75, Shipley, West Yorkshire BD17 6EZ, UK. 
Tel: +44(0)1274 530408; Fax: +44(0)1274 
530409; EMail: <elaine@erpenv.demon.co.uk> 

17-18 September 1998: Business Strategy and 
the Environment. University of Leeds. Contact 
ERP Environment (see above ad for details). 

19 September 1998: MAI-DAY Conference 
Insurance Hall, 20 Aldermanbury, London EC2 

Bringing together campaigners and activists 
from a wide range of backgrounds, to share 

information and ideas and organise a 
coordinated UK campaign to stop the M A I . 

For further information, contact Chris Keene, 
90 The Parkway, Canvey Island SS8 0AE. 
Tel: 01268 682820; Fax: 01268 514164; 

EMail <chris.keene@which.net> 

25 September 1998: Foreign Direct Investment 
and Labour Standards in Developing 
Countries: the Effect of the MAI on Labour 
Standards. The Lutheran Church, Spui 23-5, 
Amsterdam, THE NETHERLANDS (debate in 
English). For details, contact SOMO, 
Keizersgracht 132, 1015 CW Amsterdam, The 
Netherlands. Tel: +31 20 6391291; Fax: +31 20 
6391321; EMail: <somo@xs4all.no> 

4 October 1998: C I T Y H A R V E S T . A one-day 
edible bonanza celebrating the wealth of foods 
that London - and Londoners - produce. 
Including workshops, music, drama, food tasting 
and much more. Old Spitafields Market, 10am-
5pm. For information, contact Victoria Williams, 
SAFE Alliance, 94 White Lion Street, London N l 
9PF. Tel: 0171 837 8980; Fax: 0171 837 1141; 
EMail: <safe@gn.apc.org> 

5 October 1998: David Suzuki (University of 
British Colombia, Canada) "Humanity and the 
Earth System", The Linnean Society, Burlington 
House, Piccadilly, London WIV 0LQ. 6-9pm. For 
details of this and other Gaia lectures, contact 
Philip George. Tel/Fax: 0181 849 3496; EMail: 
Gaia@uel.ac.uk> 

24 October 1998: 
Third World First S H A R E D P L A N E T '98. 
Warwick University. Diverse programme of 

workshops and speakers. For further informa
tion, contact Jo Polack, 4a East Ave., 

Oxford OX4 1XW; 
Tel: 01865 245678; 
Fax: 01865 200179; 

EMail: <twf@gn.apc.org> 

6-8 November 1998: M A R I N E CONSERVA
TION S O C I E T Y 21ST B I R T H D A Y C O N F E R 
E N C E . The event of the marine conservation 
calender, celebrating Year of the Ocean 1998! 
Boldrewood Conference Centre, University of 
Southampton. Open to members and non-mem
bers. Tickets can be booked for full weekend or 
part of it. For a full programme and booking 
form, send SAE to: Marine Conservation Society, 
9 Gloucester Road, Ross-on-Wye, Herefordshire, 
HR9 5BU. Tel: 01989 566017; Fax: 01989 
567816. 

7-9 November 1998: I N T E R N A T I O N A L CON
F E R E N C E ON A L T E R N A T I V E S T O G L O B 
A L I Z A T I O N . Tagaytay City, Philippines. For 
more information, contact IBON Foundation Inc., 
3/F SCC Bldg., 4427 Interior Old Sta. Mesa, 
Manila, PHILIPPINES. Tel: +632 7132737; Fax: 
+632 7160108; EMail: <ibon@info.com.ph> 

9- 14 November 1998: 28th International Film 
Festival NATURE, MAN AND HIS E N V I 
RONMENT. For details, contact Liborio Rao. 
L A NATURA, L'UOMO E I L SUO AMBIENTE, 
Via di Villa Patrizi 10, 00161 Rome, ITALY. 

2-3 December 1998: G E N E T I C A L L Y MODI
F I E D FOODS; F R O M S E E D S T O SUPER
M A R K E T S . The Hilton on Park Lane, London. 
Providing a platform for those from all aspects of 
the industry to discuss the issues surrounding 
Genetically Modified Foods. For further informa
tion, contact Suzanne Mayhew, Tel: +44(0)171 
793 4111; Fax: +44(0)171 793 4047; EMail: 
<Suzanne@access-conf.com> 

COURSES  
10- 29 January 1999. "In Search of 
Technological Responsibility: Agriculture, 
Biosafety and Democracy". Taught by Christine 
von Weizsaecker, Tewolde Egziabher and Wes 
Jackson. 
7-26 February 1999. "Acting for the Earth." 
Taught by Sunderlal Bahuguna, Wangari Maathai 
and Andrew Kimbrell. 
S C H U M A C H E R C O L L E G E is an international 
centre for ecological studies which welcomes 
course participants from all over the world. The 
short residential courses are led by thinkers and 
writers with an international reputation for the 
significance and originality of their work. For 
details of Schumacher College and its courses 
and scholarships, contact: The Administrator, 
Schumacher College, The Old Postern, 
Dartington, Totnes, Devon TQ9 6EA, UK. Tel: 
(0)1803 865934; Fax: (0)1803 866899; EMail: 
<schumcoll@gn.apc.org> 

MISCELLANEOUS 
Multilingual mature British/Schandinavian 
female seeks 1-3 months live-in job with family, 
guest-house, organic farm, or small office need
ing language skills. Free Thursdays. Telephone: 
+358 950 5962 937; Fax: +358 19 236 700 
"attention/tel.230251". 

Immune Development Trust 
Nurturing the well-being of people with 
immune related illnesses. 
"IDT gave me the strength to live again, 
instead of just surviving. " 
A diagnosis of AIDS, Cancer, Lupus or 
Multiple Sclerosis is a shattering experience, 
but it doesn't mean the end. Therapies like 
acupuncture, herbal medicine and homeopathy 
are safe, effective and essential. IDT provides 
them free of charge in the hospital, the com
munity and the home. 
To support our work, or for further details, 
contact: IDT, 90-92 Islington High Street, 
London N l 8EG. Tel: 0171 837 2151; 
Fax: 0171 837 7742. 

Classified Advertising Rates 
40p per word, min. 20 words, plus VAT. 

Send to: The Ecologist (Classified), 
18 Chelsea Wharf, 15 Lots Road, 

London SW10 0QJ. 
Tel: 0181 351 3578; Fax: 0181 351 3617. 

W O R L D W A T C H PAPERS 
No. 129 
Anne Piatt 
I N F E C T I N G O U R S E L V E S : How Environ
mental and Social Disruptions Trigger Dis
ease. 79pp, 

No. 131 
Gary Gardner 
SHRINKING F I E L D S : Cropland Loss in a 
World of Eight Billion. 55pp, 

No. 132 
Sandra Postel 
DIVIDING T H E WATERS: Food Security, 
Ecosystem Health, and the New Politics of 
Scarcity. 76pp, 

No. 133 
David Malin Roodman 
PAYING T H E P I P E R : Subsidies, Politics, 
and the Environment. 80pp, 

No. 134 
David Malin Roodman 
G E T T I N G T H E SIGNALS R I G H T ; Tax 
Reform to Protect the Environment and the 
Economy. 66pp, 

No. 135 
Gary Gardner 
R E C Y C L I N G O R G A N I C WASTE: From 
Urban Pollutant to Farm Resource. 59pp. 

No. 136 
Lester R Brown 
T H E A G R I C U L T U R A L L I N K : How 
Environmental Detrioration Could Disrupt 
Economic Progress. 73pp, 

No.137 
Michael Renner 
S M A L L ARMS, B I G IMPACT: The Next 
Challenge of Disarmament. 77pp. 

No. 138 
Christopher Flavin and Seth Dunn 
RISING SUN, G A T H E R I N G WINDS: 
Policies to Stabilize the Climate and 
Strengthen Economies. 84pp. 

No. 139 
Hilary F. French 
I N V E S T I N G IN T H E F U T U R E : Harness
ing Private Capital Flows for Environmen
tally Sustainable Development. 68pp. 

No. 140 
Janet N. Abramovitz 
T A K I N G A STAND: Cultivating a New 
Relationship with the World's Forests. 84pp. 

No. 141 
John Tuxill 
L O S I N G STRANDS IN T H E W E B O F 
L I F E : Vertebrate Declines and the 
Conservation of Biological Diversity. 88pp. 

No. 142 
Anne Piatt McGinn 
R O C K I N G T H E BOAT: Conserving 
Fisheries and Protecting Jobs. 92pp. £3. 

These papers are available for £3 each 
or £20 for 10. 

Send orders (cheques payable to "The 
Ecologist") and Worldwatch subscription 

enquiries to: The Ecologist, 18 Chelsea Wharf, 
15 Lots Road, London SW10 0QJ. 

Tel: 0171 351 3578; Fax: 0171 351 3617 
Credit Cards Accepted 
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