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Part III

GENETICALLY ENGINEERED FOOD

“All people have the right to a food supply that has not been ge-
netically engineered.”

Article 3 of the Genetic Bill of Rights

04-557 08 Pt 03/Ch 06  11/17/04  11:25 AM  Page 55

Martha Herbert
published in: Rights and Liberties in the Biotech Age: Why We Need a Genetic Bill of RightsEdited by Sheldon Krimsky and Peter ShorettForeword by Bill McKibben, Afterword by Paul R. Billings 	Rowman & Littlefield Publishers, Inc., 2005 



04-557 08 Pt 03/Ch 06  11/17/04  11:25 AM  Page 56



57

W hat should we do when two conflicting assertions of rights are in whole
or in part mutually exclusive? Can the “right to modify food genetically”—a
right asserted mainly by producers of genetically modified foods and producer-
friendly policymakers—coexist with the “right to have access to food that is not
engineered”? This chapter argues that the new technology of genetic engi-
neering should not be preemptive of traditional food. If genetically engineered
(GE) food can displace and eliminate cultivation of food that has not been ge-
netically engineered, then the insistence on access to food free of genetic engi-
neering is at the same time a call to restrict GE food, and if necessary to curtail
it severely or entirely.1 The right to food free of genetic engineering simply
cannot be compromised.

Objections to genetic engineering of food are fundamental. Given the
deeply questionable premises of genetically modifying food, it is not surprising
that the technology has not delivered on its promises.2 The tables need to be
turned. For reasons that I will spell out on multiple levels, we cannot rest on
insisting that food free of genetic engineering be merely preserved as an op-
tion. Instead, we need to be arguing that agribusiness should not have the right
to implement the genetic engineering of food at all, given the inherent un-
predictability of the technology and its many risks, the poor prioritizing it rep-
resents, and everything valuable that it displaces.

• 6 •

Food Free of Genetic Engineering:
More Than a Right

Martha R. Herbert
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CULTIVATION VS. PRODUCTION

To insist on access to non-GE food is a good start, but it is not sufficient for
dealing with the broad ramifications of genetically modifying the food supply.
The issues here go far beyond health and the testing and labeling of new food
products, and very far beyond choice in the supermarket aisles. They reach into
fundamental questions about how we evaluate technologies.Demonstrating that
a technology appears to “work” is short sighted if the longer-term conse-
quences and ripple effects of the technology are ignored. The issues also reach
into questions about how we organize agriculture and how we keep ourselves
and our fellow living beings alive. Industrial farming, of which GE food is only
the most recent example, has forced a transition from food cultivation to food pro-
duction.3 The emphasis on production dismisses an enormous range of ecological
and cultural considerations related to food.4 Proponents of GE food promise
that genetic engineering will increase food productivity. But they ignore a host
of other relevant domains—including not only ecological and health concerns,
but also the communities and cultures of farming, the cultural resonance of cui-
sine, and the historically contingent and problematic urban-rural split.

Even in its own narrow productivist terms, genetic engineering is likely to
yield not productivity but its opposite—crop failures, diseases, or blights from
unforeseen vulnerability of genetically manipulated strains cultivated as wide-
spread monocultures. Moreover, a serious analysis of the causes of world hunger
reveals that, for many social and economic reasons (including maldistribution of
ample food stocks), productivity is not the issue.5 Fundamentally, insistence that
food be free of genetic engineering is a critically important issue because eco-
logical and cultural sustainability are at stake. Science is now able to develop
“gentle, thought-intensive technologies,”6 to advance beyond the industrial and
engineered monocultures, including insertion of gene sequences, that may be
characterized as aggressive, energy and input laden, and hype intensive.What we
need for both physical survival and for a future worth living is a scientifically
sophisticated but context-sensitive and culturally rich recovery of cultivation.
Genetic engineering of food, and the vested interests that obstruct balanced de-
bate about it, are obstacles to this deeply needed advance.

KEEP THE DEBATE BROAD, FULL, AND TRANSPARENT

Keeping the food supply free of genetic engineering should be guaranteed not
only as a right but as a necessity. This right and indeed necessity can be defended
on many grounds—including views about molecular genetics, cell biology, plant
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and animal physiology, ecology, economics, health, culture, even aesthetics. GE
food proponents often call for arbitration of controversy over this technology
through what they call “sound science,” which at present consists of hastily con-
ducted, short-term studies of this technology. Such “studies” do not begin to
carry sufficient weight to satisfy even scientific issues, let alone concerns at many
other levels.Proponents sometimes attempt to restrict debate to health issues, and
then to foreclose discussion on the grounds that studies to date show no health
risks. But this gambit ignores, indeed denies, many other concerns beyond hu-
man health. Attempts to restrict the debate to human health and to ignore the
many plausible scientific questions as well as other types of concerns are as ob-
jectionable as the technology itself. Both the technology and the controversy
over it are so new and so many sided that any call for hurried approval of GE
food, particularly without protecting the availability of food free of this kind of
manipulation, can only result from ideological zeal or financial interest.

To its opponents, the genetic engineering of food is a technology based
on limited and parochial assumptions,7 deplorably naive about organisms,
oblivious to ecology, economically motivated, and blind (at least in part de-
ceitfully so) to the real causes of hunger in the world. Yet genetically engi-
neered crops and animals have been rushed into large-scale production with
inadequate scientific evaluation and public discussion. Why? The reasons are of
two kinds: belief systems and economics.

Proponents of genetically engineered food have consistently resisted en-
gaging opposing perspectives. Regulators welcome favorable assessments, even
if they are of poor quality, but give critical assessments a hard time even if they
meet rigorous standards and are peer reviewed.8 In addition, while there has
been abundant funding for genetic engineering research, little money is avail-
able for context-sensitive agroecological approaches.9 One reason is that ge-
netic engineering can easily lead to patentable products and the promise of
profit, while agroecology, though more sustainable, generally cannot lead to
such prospects of economic gain. These biases have been incorporated into 
national policy; for example, international trade legislation includes funds for
promoting agricultural biotechnology but not for seriously assessing it or de-
veloping agroecological, non-engineered approaches.10 Thus, it is important
for the public to understand that we do not see “equal time” or the operation
of “unbiased science” in allocation of research resources. Serious conflicts of
interest have dogged government- and industry-sponsored inquiry, with com-
missions composed predominantly of members with industry ties and funding
empowered to consider the merits of GE food.11

Proponents of GE foods do not appear willing to engage in open and trans-
parent debate. We may attribute some of this to vested interests, but that does not
fully explain the problem. Many GE food proponents not only fail to address the
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concerns of GE food critics but appear unable even to comprehend the criticisms.
They frequently claim that they themselves (the proponents) are uniquely “scien-
tific” and their critics merely “emotional.” Sometimes this rhetorical strategy is a
disingenuous public relations maneuver. But it also reflects genuine naivete. Ar-
guments about GE food’s threats to organismic, ecological, and cultural complex-
ity and diversity may simply be incomprehensible to many GE enthusiasts. They
appear to see molecular genetics as the definitive universal code of life, whose en-
compassing truth must override all prior frameworks. Because the DNA code
translates into amino acids in fundamentally the same way across species, the par-
ticularities of species differences seem incidental. GE thus rests on a purported
universalism that particularities and local details have a lesser importance than the
general abstractions that can be distilled out of them. It involves a belief (and only
a belief, though its adherents seem to think it is “fact”) that all analogical processes
at every level, including organismic processes, lived experience, and more, can be
digitized into code (like the genetic code) without loss of nuance.

One also sees an emboldened triumphalism, a sense of mission to im-
prove the world on the basis of what are seen as “truths” revealed by molec-
ular genetics. All human and other organic frailties are seen as susceptible to
remediation by engineering or genetic recoding. Calls by doubters to con-
sider problems that arise where recoding cannot be directly applied are 
considered naive and irritating distractions, willful obstacles to the “incredi-
ble potential” of genetic modification. Yet ironically this investment in the
“universalism” of the genetic code has even interfered with genetic science
itself, because while a growing number of studies have identified ways, some-
times species specific, that non-coding DNA as well as non-DNA proteins
modulate gene expression—and moreover may do so in ways that differ
among species—these findings cannot comfortably be incorporated into an
ideological framework of genetic universalism and gene dominance.

GENETIC ENGINEERING AS TECHNOLOGICAL MESSIANISM

Technological messianism dovetails elegantly with the economic forces driving
genetic modification. Inserting a specifically characterized gene sequence into an
organism has been considered adequate justification for patenting the organ-
ism.12 This patented seed offers numerous benefits to the patent-holding propri-
etor. It allows a new kind of ownership of organisms. Contractual relations can
apply, allowing the revenue stream to be assured with new mechanisms not avail-
able to non-engineered varieties of agricultural organisms. This patenting and
turning of living beings into intellectual property occurs in a market system
where the goal is accumulation of profit. It is worth reflecting that getting rich
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means having more money, and “money” itself is an abstraction that is dissoci-
ated from the particular qualities of the commodities that are produced and sold.
One can get rich from selling corn flakes or nerve gas—it doesn’t really matter
to the “bottom line.” In this setting, the compulsion to implement a more effi-
cient means of capital accumulation overwhelms all other considerations. Thus,
the mission to improve the world by redesigning it according to “genetic uni-
versals” complements the economic drive to control the market—and the
world—according to the “universal money abstraction.” Both the money ab-
straction and the genetic abstraction are divorced from any commonsense reality
checks because they are divorced from any particular loyalties to specific context,
whether it be place, species, person, or culture. Those who pursue the “money
abstraction” and the “genetic abstraction” are, in terms of the “logic” of their ac-
tivities, impervious to arguments coming from any domain of particularity that
is outside their frame of reference. Such particular concerns may simply not reg-
ister in the mind of anyone staying within this abstract framework.

The technological messianism of GE food advocates thus coexists poorly
with other belief systems. Certainly this inability to coexist with other frames of
reference characterizes messianisms of many kinds. The problem is that the ge-
netic engineering of food is more than a belief system; it is a technology—and
moreover, a technology which utilizes living organisms as its substrate and trans-
forms them in unprecedented ways. GE foods do not merely represent a belief
system; they embody it. GE foods incorporate the belief system that conceived
them in their very tissues, their very flesh, indeed their genes, in a manner that
goes beyond previous breeding techniques of industrial agriculture.They thus do
not assert themselves merely as ideology or dogma, but even more as material—
and organismic—force. And as a material, living force enlisted in a messianic 
mission, they not only ideologically oppose but, even more, materially—and 
reproductively—displace non-genetically engineered organisms. Once an organ-
ism is genetically modified, there is no going back. And once genetically engi-
neered organisms are in the environment, gene-sharing with non-genetically 
engineered wild species cannot be controlled.13

This aggressive, intrusive character of GE food is not due just to the na-
ture of the technology and its ecological risks. It also appears to be an explicit
market strategy. In the words of one industry spokesperson: “The hope of the
industry is that over time the market is so flooded [with GE food] that there’s
nothing you can do about it.You just sort of surrender.”14 A U.S. government
official said, without distress: “In four years, enough GE crops will have been
planted in South Africa that the pollen will have contaminated the entire con-
tinent.”15 From this point of view, the biotech industry might privately per-
ceive the genetic contamination of maize by transgenic DNA in its center of
origin in Oaxaca, Mexico, as a welcome development.16
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Thus, the perception of genetic engineering of food as an intrusive and
self-propagating biological colonialism cannot be refuted by recourse to scien-
tific studies finding no evidence of hazard, because hazard, while an issue, is not
the only issue. But the dominant attempt to keep the discussion narrow, the dis-
missal of the value of many other levels of concern, and the aggressive attempts
to restructure and gain control of global agriculture all reinforce the percep-
tion that GE food advocates are perpetrators of a new level of colonialism. The
right to food free of genetic engineering—and indeed strong opposition to 
the right to pursue this questionable technology—are both thus critical bul-
warks against being engulfed and devoured by an insensitive, greed-driven ide-
ological monolith.

THE MULTILEVEL OBJECTIONS 
TO GENETICALLY ENGINEERED FOOD

Critics of genetically engineered food have not shared the conversion experi-
ence of the enthusiasts. GE food proponents may allege that ignorance is the
reason for the critics’ failure—or more accurately, their refusal—to see the ge-
netic code as a comprehensive universalism. But the reasons for rejecting GE
food are substantive and span multiple levels, from molecular genetics all the
way to ecology and culture. Insistence on the right to—and need for—food
free of genetic engineering is grounded in all these levels. It is unlikely that all
of these arguments could ever be refuted by GE food proponents, which is pre-
sumably why most of these levels are so often excluded from official, industry-
influenced debate.

At the level of genetics, there is abundant evidence that the genetic code
is not uniquely determinative.17 No one has ever created an organism out of
raw DNA. Even if this creation should come to pass, which may be conceiv-
able for very “simple” organisms but much more remote for multicellular or-
ganisms, other parts of the cell participate in reproduction and development,
and significantly modulate the role of the DNA in ways that are not DNA
controlled.18

There is also abundant evidence that genes do not act in isolation but in
systems.19 It is not unreasonable to think of a cell as a “little ecosystem.” In-
sertion of foreign genetic sequences does not merely add new function, nor
does it leave the cell otherwise undisturbed. Instead, this genetic modification
has the potential to create widespread alterations in gene expression patterns.20

Mere knowledge of the genetic code does not even begin to give scientists the
capacity to predict these types of systemic changes.21 It is therefore the case
that genetic modification has the potential to alter cellular metabolism in ways
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that we can neither understand, predict, nor control.22 This unpredictability is
not simply due to the complex interconnections within the genome. It is also
due to the essentially random fashion in which genetic material is introduced.
From this vantage point genetic engineering is not so much a technology as a
gamble. And just as in Las Vegas, most of the wagers fail.Very few attempts to
engineer organisms produce viable outcomes; the few that do survive often
have significant problems emerge during the organism’s life course or after re-
production.

The transfer of genes that are supposed to “code for” specific traits fails to
account for the fact that genes and gene products are modified in ways that are
specific not only to individual species, but also to particular tissue types within
species.23 Genes may play different roles when they are transferred into novel
organisms than they play in the species from which they came. Thus, particu-
larities of species and even tissues haunt and constrain genetic universalism. We
can thus conclude that knowledge of the genetic code, while it provides new
ways to manipulate organisms, does not go very far in helping us understand
how organisms are affected by these manipulations.

This lack of knowledge, understanding, and control at the molecular and
cellular level has ramifications when these techniques are applied to agricul-
tural crops. Inserting a gene to add a desired characteristic—such as herbicide
tolerance, frost tolerance, or salt tolerance—may have results other than the
ones desired. First, the inserted genes may not function as intended, or may
function optimally in only a narrow range of environmental conditions.24 Be-
yond this, the organism may have unexpected additional metabolic alterations,
some of which may lead to health risks such as allergenicity or toxicity in food
products, or to detrimental effects on other organisms. These possibilities have
finally been acknowledged even by the U.S. Food and Drug Administration,25

after years of its insistence that genetically engineered foods were “substantially
equivalent.”26 The significant likelihood of these complications contributes
greatly to the enormous cost of developing viable genetically engineered vari-
eties. This huge cost further belies public relations claims that genetic engi-
neering of food is a practical, economical, people-oriented solution to world
hunger.

Another difference from traditionally bred organisms has to do with gene
silencing. The inserted genes may be modified or silenced by the organism. This
can occur variably in different parts of the plant, and among different plants, and
can worsen over the course of the growing season.27 Such erratic gene expres-
sion deviates strikingly from that of traditionally bred organisms and their native
genes. It indicates a potential serious intrinsic instability in genetically modified
organisms. Such instability forebodes worrisome potential complications, partic-
ularly insofar as we allow our food supply to become dependent on these crops.
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While some studies have demonstrated that these possibilities may occur,
independent researchers are not generally funded to do these kinds of studies.
Contrary to the complacent popular belief (in the United States at any rate)
that our foods are well-regulated, genetically engineered organisms are gener-
ally only tested by the companies that produce them, and these tests are re-
viewed fairly uncritically by regulators. We must ask whether we can entrust
industry-sponsored or even industry-influenced science to seek evidence of
such problems, let alone publicize such evidence if they find it.28 Such results
would be bad news for the bottom line; thus, between obedient/intimidated
company employees and growing corporate influence on public research, the
likelihood is minimized that such results, if obtained, will see the light of day.

The recourse to genetic modification of food crops to solve agricultural
problems is yet another attempt to solve complex problems with a simple
“magic bullet.” Agriculture itself is a peculiar modification of growing patterns
in the wild. In its currently dominant “industrial” forms, it tends toward
monoculture, or at least toward a reduced number of coexisting organisms.29

Many traditional agricultural systems, as well as contemporary organic and
agroecological methods,30 address not only the characteristics of individual
species but also effects of intercropping on agricultural problems like pests and
weeds. Industrial agriculture may attempt to fight infestations by applying or
(in the case of GE food) inserting pesticides, but the efficacy is often at best
modest, short lived, and rife with side effects such as toxicity and the emer-
gence of resistance. In any event, organismic resourcefulness in getting around,
adapting to, and defeating magic bullets is well established.31 An agroecologi-
cal approach to integrated pest management, on the other hand, which draws
on intercropping and other inter-species interactions, can be safer, more effec-
tive, and more stable.32 While some agricultural scientists see genetic modifica-
tion as one tool in a larger agroecological armamentarium, the fact remains
that genetic engineering techniques on their own are incapable of taking ad-
vantage of beneficial synergies in inter-species relationships. This is yet another
way that interventions based in knowledge of gene code cannot in themselves
provide a comprehensive basis for flexible agricultural practices. Thus, it is all
the more disturbing that some advocates of genetic engineering in the devel-
oping world are a party to the dismantling of agricultural research stations that
are not oriented toward genetic engineering.33

When one broadens the context even further to include ecology, the
gene-based approach to crop organisms seems even more limited and short
sighted. Genetic engineering is quite prone to creating ecological problems
such as pollen flow to wild relatives, bioinvasion, and harm to other organisms
through various direct and indirect pathways,34 but it is incapable of solving or
preventing these problems. Regarding biodiversity, the mode of operation of
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development of new genetically modified organisms tends to ignore rather
than relate to local organism and ecology variants. Biotechnologists don’t gen-
erally use scientific models that involve the interaction of organisms with spe-
cific ecological or cultural contexts. They tend to see biological features in a
more general, context-independent way, rather than in relation to particular
plants or animals that live in specific places with specific people. In addition, it
is enormously expensive to produce GE food products, for one thing because
it takes many thousands of laboratory failures before arriving at viable geneti-
cally modified varieties. There are thus multiple imperatives to market the
seeds or animals that finally succeed in the lab in many widely differing eco-
logical and cultural locales. Locally adapted varieties are displaced, in favor of
GE varieties adapted to ecologically unwise agriculture.

If we broaden the context still further and consider the diversity and cog-
nitive richness of local cultures, we find that genetic engineering and industrial
agriculture are blind to their integrity and value.35 For industrial agriculture, the
imperative of production predominates, and considerations such as the stabiliz-
ing and nurturing effects of relationships, community, and traditions have no
meaning. These human and cultural structures appear as primitive obstacles to
progress, which is defined by genetic engineers as a technologically facilitated
bountiful harvest. But aside from the fact that genetic engineering’s promise of
improved yields is often not fulfilled,36 there are further catastrophic impacts:
farming communities are disrupted (particularly through the bankruptcy of
smaller farms that cannot afford these technologies), and the accumulation 
of detailed local knowledge is lost.37 Neither bounty nor genetic manipulation
can substitute for what is destroyed. What remains is a homogenized and de-
graded countryside, cultural and material impoverishment, psychological devas-
tation that passes from one generation to the next, and an abject dependency
on multinational corporations.

THERE ARE OTHER POSSIBILITIES

Biotechnology, industrial agriculture, and genetic engineering of food are pro-
moted as the only scientific options, but this is simply not true.38 The science
underlying these industrial approaches is actually primitive, outdated, and al-
ready surpassed.39 Beyond the universalism of abstractions—here, GE’s claim
that there are no qualifications to the universality of the genetic code, and that
context doesn’t matter—there is a kind of science that is capable of incorpo-
rating what is known generally into an approach that is grounded locally.40

Thus, opposition to genetic manipulation of food is not anti-science. Instead,
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the relentless press of genetic modification, shielded from critics, is retarding
genuine scientific progress. This relentless press throws good money after bad
in an attempt to recoup an investment that should not have been made in the
first place, and marks a failure to be able to admit a mistake of this scale.

The right to food that is not genetically engineered is thus also a right to
maintain allegiance to a different frame of reference from the productivist
mentality and instrumentalist reductionism that genetic modification repre-
sents. The assertion of this right is much more than a meek demand for little
preserves or reservations of organic farming in the midst of vast spreads of GE
crops, or a tame request for GE-free labels on our food and GE-free aisles in
our supermarkets. Certainly, demands for protecting organic farming and for
food labeling have tactical importance. But they are not enough. (In any case,
pollen spread appears to make it impossible to maintain crops that are organic
and GE free in close proximity to the cultivation of genetically modified vari-
eties.) The right to GE-free food is also important because the technology and
its ideology are both immature and misguided. This makes it important that we
not turn over the world’s food supply to a poorly thought out technological
impulse. This right involves an insistence that there is a profound value to the
panoply of particular, unique qualities of organisms, cultures, and ecosystems,
and that they need to be protected from an inexorably destructive competitor.
It also means we need to insist that this destructive competitor and interloper
be stopped.

It does not appear, for the moment at least, that either the right to food
free of genetic engineering or opposition to the right to pursue this question-
able technology will be aggressively protected by governments or by interna-
tional organizations such as the United Nations. These bodies are either in
partnership with biotechnology corporations or have naively accepted
biotechnology’s claims that GE food is the best way to feed the world’s hun-
gry. Continuing grassroots pressure, an emerging awareness of agroecology as a
scientifically informed rational approach that is more sophisticated than genetic
engineering and industrial agriculture, and exposure of the hidden economic
agendas of genetic engineering may help bring them around. GE crop failures
or other disasters, should they occur and make it into the press, may contribute
to this change of heart as well. Meanwhile the protection of the right to food
free of genetic engineering remains for the most part a continual uphill battle
against entrenched, unsympathetic, and incomprehending institutions.

The question remains whether in the long run genetic modification of
food crops will find a more humble role in a truly ecologically and culturally
friendly agricultural strategy. I would argue that the current technologies are
intrinsically incapable of maturing in this fashion. While idealistic scientific
agronomists may wish to incorporate genetic engineering into sustainable
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agriculture, they are unlikely to have grappled with the full range of objections
to genetic engineering, and also are probably quite naive about the economic
imperatives driving the biotech industry’s commitment to this approach—
imperatives that will hijack the good will of those who see positive applications
of biotechnology. The prudent thing to do at this time, therefore, is to
strengthen our opposition and to fight to preserve the knowledge bases and the
biological and cultural diversity that we deeply need, given the unlikelihood
that agricultural biotechnology will be transformed into a more modest, con-
text-sensitive, and gentle technology.

The insistence on the right to food that is free of genetic engineering is
both a plea and a struggle for human, organismic, cultural, and ecological via-
bility. It rests on an understanding that the current generation of agricultural
biotechnology was designed not with an appreciation of ecology and sustain-
ability, but more with the aim of maximization of profits and production. Con-
temporary agricultural biotechnology unconstrained is gobbling everything in
its path. Even worse, it may lead to major crop failures, because of the vulner-
abilities arising from potentially unstable GE organisms applied as monocul-
tures. Genetic engineering of food may thus create urgent needs for the very
biological and cultural lifelines it is destroying. Protecting our right to food that
is not genetically engineered will preserve some of these lifelines, and we may
well need them.
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