
Despite globally organized opposition, 
few innovations in agriculture have spread 
so rapidly as transgenic crops. Still, much 
remains to be done — particularly the 
expansion of disease-resistant varieties, 
increased yields, biofortification of food  
for poor consumers, substitution of 
plant-produced targeted endotoxins for 
broad-band pesticides and, perhaps most 
crucially, drought-resistant and salt-resistant  
cultivars. The imperative to develop more 
versatile and resilient crops for vulnerable 
farmers and nations is aggravated by the 
twin global challenges of climate change 
and ensuring the sustainability of agricul-
ture. The precision, flexibility and speed 
of genetic engineering in comparison with 
alternatives become vital when time and 
resources are short. There is now consid-
erable evidence that this technological 
potential is real for the most precarious 
agroecologies and poorest rural people1–6.

Slow progress towards these urgent 
goals is explained in part by the interests 
of commercial firms: as with pharmaceu-
ticals, poor people in poor places with 
difficult bureaucracies might produce 
thin profits. Likewise, the thicket of 
intellectual property claims might slow 

diffusion of technological innovation7. 
However, obstacles posed by political 
opposition have been more powerful than 
either of these constraints. Relatively 
small numbers of people with no direct 
agricultural interests have had a dispro-
portionately large influence relative to 
the large numbers of people with urgent 
interests8. Nevertheless, crop biotechnol-
ogy has spread rapidly, to more countries, 
more hectares and more farmers, altering 
the configuration of political interests 
globally. Conceptually, we are approaching 
a tipping point in relation to the global 
acceptability of transgenic crops in terms 
of trade; it is unclear which way the bal-
ance will tip. With pharmaceuticals, the 
tipping point came early: recombinant 
DNA (rDNA) technology was accepted 
globally; there are no ‘Frankenpills’ on 
posters. Responses to genetic engineering 
in plant breeding have been fundamentally 
different. Framed as ‘genetically modified 
organisms’ (GMOs), transgenic crops 
have encountered a restructuring of global 
trade. With this segregation of agricultural 
markets has come a new matrix of inter-
ests of both farmers and nation states. Few 
framings have been so consequential.

Much of the current public discourse 
on genetic engineering targets ‘Luddism’ 
or ‘anti-science’ as obstacles to taking more 
advantage of the genomics revolution. 
However, this view fails to appreciate the 
complex network of interests and ideas 
surrounding genetic engineering. After 
outlining global patterns of diffusion of 
agricultural biotechnology, this article 
explores the reasons for, and the results of, 
successful opposition. It concludes with 
implications for future applications of the 
genomics revolution in biology, particularly 
in the less industrialized world.

Diffusion of agricultural biotechnology
In the most recent data, for 2007, 23 
countries have officially-approved trans-
genic crops growing in fields. Despite the 
political rhetoric of north versus south, 
more than half of these countries do not 
fall into the category of ‘high-income 
economies’. In descending order of acreage 
these are: the United States, Argentina, 
Brazil, Canada, India, China, Paraguay, 
South Africa, Uruguay, the Philippines, 
Australia, Spain, Mexico, Colombia, Chile, 
France, Honduras, the Czech Republic, 
Portugal, Germany, Slovakia, Romania and 
Poland. Of political importance for the 
future of biotechnology is the presence of 
eight European Union (EU) countries in 
this group, led by Spain in terms of acreage. 
Nevertheless, European acreages are small 
and remain contentious. For example, in 
January 2008, France unilaterally banned 
MON810 transgenic maize. Spain imme-
diately objected to this decision, appealing 
to decisions of the European Food Safety 
Authority (EFSA) to uphold its position9; 
French maize growers likewise objected, 
appealing to their own interests10.

Global acreage and the number  
of nations officially allowing cultivation of 
transgenic crops are presented in FIG. 1. One 
must emphasize the caveat ‘officially’; in 
these data, which are from the International 
Service for the Acquisition of Agri-biotech  
Applications (ISAAA), and in all insti-
tutional data, unauthorized plantings of 
transgenic crops are not represented. The 
extent of these plantings is unknown, but 
available evidence suggests that it is quite 
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large11. The AGBIOS comprehensive data-
base on transgenic crops does not list, for 
example, Thailand, Pakistan or vietnam, 
yet transgenic crops are widely grown 
in these countries (R.J.H., unpublished 
observations). When transgenic seeds 
in low-income countries have proved 
too expensive or too highly regulated for 
acquisition, farmers have often acquired 
illicit ‘gray market’ seeds — also known 
as brown bag, Creolized or stealth seeds. 
Farmers have used illegal seeds smuggled 
across boundaries, have saved transgenic 
seeds for replanting, or have bred their own 
from legal or illegal stock11–14. This type of 
farmer agency parallels the broader global 
underground economy that flies under the 
radar of seemingly authoritative interna-
tional institutions enforcing property and 
safety norms15.

One lesson from global distribution 
data is that market-driven steering of 
research and development might bypass 
crucial rural needs. Transgenic acreage is 
still dominated by two traits that cut farm-
ers’ costs — insect resistance and herbicide 
tolerance — and the major crops are still 
soy, cotton, maize and canola. By far the 
most rapid growth in terms of traits is 
herbicide resistance, as FIG. 2 demonstrates. 
If technology is to anticipate a more vola-
tile climate with a higher number of poor 
farmers, more stressful growing condi-
tions and declining land per capita, social 
innovation in steering mechanisms to drive 
new priorities in research and development 
is imperative16,17.

Despite limitations on cultivars and 
traits, transgenic crops have been accepted 
by farmers with alacrity, when affordable 
and available, although access is still limited 
by politics in many places — some of 
them the poorest on earth. Farmers have 
experimented with transgenics, adopted 
them when their traits have proved useful, 
and have often acquired the technology 
even at the risk of prosecution. Opposition 
to transgenics has come not from farmers, 
by and large, but from those with much less 
direct interests in agriculture.

Framing GMos: ideas and interests
Opposition to agricultural biotechnology 
has been led by international non- 
governmental organizations (INGOs) — for 
example, Greenpeace International — or 
less substantial but effective transnational 
advocacy networks. Both ideas about the 
relevant technologies and the interests of 
various activists have been engaged in this 
opposition, and are intricately intertwined.

Some interests are straightforward: 
profits for commercial firms, incomes for 
farmers, and jobs and resources for INGOs 
and their local affiliates. However, for 
the mass public to understand their own 
interests in genetic engineering requires 
processing through a cognitive screen that 
makes sense of the structure around us. 
Social-movement theorists call this cognitive 
screen a ‘collective action frame’18–21. Frames 
typically contain elements that are diagnostic 
(identifying problems and causation), prog-
nostic (allocating blame) and motivational 
(providing reasons for action). Mobilization 
of global coalitions requires both shared 
collective action frames and a mode of diffu-
sion22,23. Social scientists attribute consider-
able, although variable, explanatory power to 
such framing when analysing the success or 
failure of collective action24.

Science continually presents new chal-
lenges to the way interests are framed by 
citizens, officials and politicians25. The 
discovery and redefinitions of interests in 
ozone holes and climate change were driven 
by increasingly authoritative atmospheric 
science. Interests in biotechnology must also 
pass through a cognitive screen; the science 
is difficult to grasp, uncertainties remain, 
and understanding is unevenly distributed 
within and across political formations. The 
most general frames have posited either 
novel threats or technological promise  
arising from rDNA techniques26,27.

The power of framing is evident from 
the behaviour of global protagonists. For 
example, the Pesticide Action Network 
International (PAN) mobilizes support for mobilizes support for 
reductions in pesticide use. PAN has two 
overriding interests: sustainability and fund-
ing itself. Bt technology in crops theoretically 

reduces pesticide applications by enabling 
plants to express Bacillus thuringiensis (Bt) 
protoxins in their tissues, which confers a 
level of insect resistance28. Before there was 
systematic evidence on results in cropping 
systems, Bt crops were opposed in coalitions 
of which PAN is a part. Even field trials 
to determine environmental effects were 
opposed, and sometimes destroyed29,30. 
Because introduction of the insect-resistant 
trait into plants involved genetic engineering, 
the plants were stigmatized. The trait itself 
— insect resistance — was compatible with a 
frame of sustainability, as it enables reduced 
pesticide use31. Framed as GMOs, Bt plants 
were consigned to an incompatible frame. 
Mobilization against modern biotechnology 
presupposes this decisive framing: one tech-
nique for modifying plants is unacceptable, 
whatever the usefulness of the cultivar to the 
farmer or environment.

Social framing of transgenic crops as 
‘unnatural’ and ‘anti-developmental’ has 
obscured variations that matter biologically. 
Regardless of trait, genetic event or cultivar, 
all products of agricultural rDNA technology 
have been lumped together in one ominous 
category: GMOs. GMOs in turn were framed 
as incompatible with other plausible frames 
— sustainability and development. The 
diagnostic element of this frame identified 
special dangers from novel organisms: the 
biosafety problem. Prognostic framing put 
bioproperty at odds with the science of 
assessing the safety of new technologies: 
potential threats could not be authoritatively 
evaluated because multinational corpora-
tions had strong proprietary interests in the 
results of trials. Because testing was done 
under corporate auspices, the science could 
not be trusted. Furthermore, bioproperty 

Total

Year

Industrial
Developing

G
lo

ba
l a

re
a 

(m
ill

io
n 

he
ct

ar
es

)

0

20

40

60

80

100

120

23 Biotech crop countries

Nature Reviews | Genetics

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Figure 1 | Global distribution of transgenic crop production, 1996–2007. Data for this figure 
is taken from REF. 82.
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would permit multinational firms to control 
the world food supply, and to dominate and 
exploit farmers through patents and, most 
alarmingly, ‘terminator technology’ — gene 
use restriction technology (GURT) — that, 
in theory, renders transgenic plants sterile32. 
The motivational frame follows logically: car-
ing for personal safety, for powerless victims 
of exploitation in the third world and for 
ecological integrity all necessitate opposition 
to GMOs, perhaps even militancy.

This remarkable framing has been 
generative, providing targets, locations and 
tactics that are crucial for activists in opposi-
tion to transgenic technologies. There are 
campaigns against ‘GM food’, celebration 
and promotion of ‘GMO-free zones’, and 
torching of GMO test plots. The frame has 
become embedded in regulatory strictures 
that apply exclusively to transgenic crops, 
delaying research and development33,34. The 
global biosafety provisions of the Cartagena 
Protocol — the rules set out under the 
Convention on Biological Diversity — set 
norms for dealing with ‘living modified 
organisms’, defined as transgenic seeds35. 
The radical cognitive move that created 
this generative frame was the separation of 
products of one form of genetic modifica-
tion — rDNA technology — as a unique and 
novel category that is fundamentally differ-
ent from those framed, by default, as natural. 
The question typically elided is: What is a 
GMO? The operative definition is provided 
by Article 2(2) of EU Directive 2001/18/EC5 
(REF. 36): “‘GMO’ means an organism, with 
the exception of human beings, in which the 
genetic material has been altered in a way 
that does not occur naturally by mating  
and/or natural recombination.” The bright 
line is constituted by the criterion “does  
not occur naturally by mating”. By the  

mid-twentieth century, before rDNA tech-
nology, techniques far removed from mating 
or natural recombination came into plant 
breeding — for example, mutagenesis using 
radiation or chemicals, induced polyploidy, 
protoplast fusion and wide crosses of plants 
that do not normally sexually reproduce. 
Modern plant breeding techniques for 
genetic modification originated before 
rDNA technology27,32,37,38.

Determining what is possible from natu-
ral recombination requires either great hubris 
or a creationist ontology. To take the example 
of Bt plants, transfer of genes from prokaryo-
tic to eukaryotic species is by no means 
unheard of in nature39. Uncertainty about the 
outcomes of plant breeding is not confined 
to transgenics. Batista et al.40 concluded that 
“improvement of a plant variety through the 
acquisition of a new desired trait, using either 
mutagenesis or transgenesis, may cause stress 
and thus lead to an altered expression of 
untargeted genes. In all of the cases studied, 
the observed alteration was more extensive 
in mutagenized than in transgenic plants.” 
All plant breeding yields risks, but biosafety 
regulations apply only to transgenics.

Framing molecular breeding as the only 
meaningful form of genetic modification 
had political consequences. There was 
nothing inevitable or conspiratorial about 
this outcome. The regulatory regime in 
Europe reflected interactions among firms, 
industries, public perceptions of risk and 
institutions of governance in a specific 
historical conjuncture41–43. Nevertheless, 
the authoritative cementing of the GMO 
in Europe created opportunities for col-
lective action, and, through the Cartagena 
Protocol and transnational activist 
networks, nodes for mobilization across 
national boundaries27,44,45.

Disaggregating opposition
Although a European framing of GM food 
has contributed to global opposition to 
transgenics, Europeans themselves exhibit 
the same dominance of interests over ideol-
ogy that one sees among farmers growing 
‘stealth seeds’11. Europeans — especially 
young Europeans — are no more suspi-
cious of biotechnology generally than are 
Americans and Canadians (TABLES 1,2), but 
GM food remains suspect. This is a matter 
of interests, of usefulness. GM food gener-
ally has no perceived benefits but is seen to 
have some potential risk. Nevertheless, of 
the possible consumer benefits recognized 
in Eurobarometer surveys, three reasons for 
buying GM foods are all plausibly related to 
interests: less pesticide residue, nutritional 
benefits and general environmental protec-
tion46. These are all plausible or demonstrable 
benefits of molecular plant breeding.

Interests of European citizens in biotech-
nology other than that relating to food are 
generally recognized. The so-called white 
biotechnologies (industrial), like the  
red biotechnology (medical) applications, 
are widely supported. There is broad 
support for industrial applications in 
biodegradable plastics, bio-fuels and biop-
harming. More than 70% of respondents in 
the Eurobarometer 2005 study supported 
incentives to develop bio-fuels and bio- 
plastics. European consumers even 
expressed willingness to pay more for 
them46. Even the highly controversial 
pharming, whereby pharmaceutical prod-
ucts with mammalian activity are produced 
by genetically engineered plants, received 
support from a larger number of people than 
those that opposed it, except in Austria.

Opposition activists understood this 
bifurcation of interests between food and 
other applications. It was not in their interest 
to mobilize opposition against drugs that 
involve rDNA technology. Global trade 
has not been segregated around GM drugs, 
although the use of rDNA technology is com-
mon in pharmaceuticals, and indeed much 
supported by public opinion in Europe46. 
Physicians are, for reasons of cognitive con-
sonance, treated as authoritative: you have to 
believe your doctor to submit to treatment. By 
contrast, authoritative conclusions concern-
ing food are contested. The US Food and 
Drug Administration (FDA) has ruled that 
foods from transgenic crops are “substantially 
equivalent” to foods produced by plants 
modified through other techniques47. This 
view might be incorrect, but it is an authorita-
tive interpretation of the absence of difference 
(by gross measurement) between transgenic 
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cultivars and their isogenic equivalents.  
Are foods from transgenic crops “substan-
tially equivalent” to other sources, or  
sufficiently different to warrant extra 
caution, special labelling and a separate 
regulatory schema? The official European 
conclusion introduced caution into the 
calculation of interests by all consumers, 
and by food-exporting farmers and nations, 
just as the US FDA conclusion has largely 
normalized food from transgenic crops in 
the United States.

Once framed in terms of unique 
biosafety and bioproperty threats, GMOs 
became the object of pre-existing coalitions 
opposing corporate control and irrespon-
sibility in the l990s, drawing together 
American and European activists48,49. 
Europe was profoundly affected by this 
mobilization; over a few short years in the 
late 1990s broad support for biotechnology 
turned into intense opposition46. In France, 
for example, both the state and farmers 
originally framed biotechnology as essential 
for maintaining economic competitiveness; 
erosion set in with reframing of transgenics 
in terms of ecological risks, corporate power 
and threats to culturally validated norms for 
food43,46,50. Activists drew parallels with dis-
charges of ‘dangerous things’ that concerned 
mass publics: Chernobyl, Three Mile Island, 
Love Canal, Bhopal. The idea of genes 
escaping into the environment — transgenic 
plants are ‘released’, other seeds are just 
planted — resonated with a discourse of 
corporate irresponsibility and environmen-
tal risk. The ‘mad cow’ outbreak and other 
disasters reinforced the notion that neither 
governments nor their authoritative science 
could be relied upon to protect the mass 
public, especially when corporate profits 
were at stake51.

Metropolitan elites in low-income coun-
tries adopted European framing through 
international networks opposing globaliza-
tion30,52–55. Complementarities of interests 
are apparent. INGOs needed authentic 
voices and faces of the ‘third world’ for their 

mobilization and funding, local activists 
needed resources52. INGOs then became 
dependent on their local brokers for infor-
mation, putting a premium on reports of 
extreme events that attract media attention 
and spread through internet connections. 
For example, vandana Shiva claimed that 
Bt cotton seeds were “genocidal”, leading to 
the suicides of tens of thousands of Indian 
farmers56,57. Bt cotton leaves were reported 
to be responsible for deaths of sheep, then 
cattle, in villages of Andhra Pradesh, India. 
Such reports motivate activist opposition 
around the world, independently of their 
verifiability. The suicide claim defied the 
evidence on the economic usefulness of Bt 
cotton to farmers in India; the animal poi-
soning claim does not make sense in light of 
the mechanism for the lethal effect of the Bt 
protoxin Cry1Ac on lepidopterans, which 
cannot function in mammalian guts4,28,31,58–61. 
The validity of extreme claims ‘from below’ 
is hard to authenticate; the powerful cogni-
tive screen of biosafety and risk surrounding 
GMOs eases the acceptance of extreme 
scenarios, however implausible.

GMos and developmental interests
GMOs created dilemmas for low-income 
nations devising strategies for develop-
ment62. With adverse regulation in Europe 
in the late 1990s, GM food — however 
biologically meaningless and impractical as 
a regulatory object63 — became a distinct 
category for global trade and market segre-
gation. Before this emergent segmentation 
had solidified, genetic engineering had 
widely engaged developmental interests. 
For example, announcements of projects 

such as Malaysia’s ‘biovalley’ and Indonesia’s 
‘bioisland’ indicated strong interests of 
Asian states in biotechnology as a growth 
sector. Government officials involved in 
these projects explicitly worried about fall-
ing behind a ‘new breed of super crops’ and 
about ‘biotech colonization’ by China64.

China, India and Brazil have the 
capacity and size to pursue biotechnology 
autonomously65,66, but smaller and more 
dependent states became cautious. The 
structural power of European markets and 
European aid programmes, and the depend-
ency effects of colonial ties — reinvigorated 
by INGOs — proved powerful retardants. 
This is especially true for Africa, where 
agriculture is in most desperate need of new 
technologies8. The success of anti-GMO 
opposition in framing as threatening some 
products of rDNA technology but not oth-
ers and some forms of moving DNA around 
plants but not others effectively restructured 
developmental interests. To protect their 
nation’s exports from the GM stigma, 
governments are reluctant to acknowledge 
that their farmers are growing unauthorized 
transgenic crops — thus producing part of 
the lag of official data behind actual patterns 
of adoption.

Although the international coalition 
against GMOs had common interests 
with their local partners in opposition 
to corporate globalization, their specific 
framing of biotechnology proved incom-
patible with local conditions. GMOs as 
creatures of multinational corporations 
with hegemonic intentions — biopiracy 
and monopoly — resonated with deep 
memories of colonial control and acute 
realization of inferior position in a hierar-
chical global economy53,55,67. But the power 
of this narrative proved weak on the ground. 
Mobilization against Bt cotton in India by 
Operation Cremate Monsanto, for example, 
completely failed. The interests and field 
experience of Indian farmers proved imper-
vious to charges from activists of suicidal or 
genocidal seeds4,12,56,57,59,61,62,68,69. The fate of 
this campaign reflected the archetypal deep 
disjuncture between the ideas and interests 
of global activists and the farmers they 
claim to represent8.

Table 2 | approval of genetically modified food and nanotechnology

% europe % United states % canada

Genetically modified food 45 61 53

Nanotechnology 76 81 81
This table was generated using data from REF. 46.

Table 1 | optimism concerning new technologies 

Do you think each of the following technologies will improve 
our way of life in the next 20 years?

% europe % United states % canada

computers and it 82 86 83

Biotechnology 75 78 75

nanotechnology 70 71 68

nuclear energy 37 59 46

This table was generated using data from REF. 46.
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Likewise, positing a tyranny of monopoly 
and patent control proved inconsistent with 
the ingenuity of farmers and institutional 
capacity in countries with large agricultural 
populations. Intellectual property in seeds 
has proved difficult to claim or enforce. In 
the fields there is opportunistic appropria-
tion of useful technology, similar to that 
rendering intellectual property rights inef-
fectual on films, pharmaceuticals, music 
and software11. Moreover, new institutional 
arrangements have arisen in response to 
bioproperty32. Humanitarian-use transfers 
loosen the property nexus for low-income 
farmers and countries70. Globally, the sphere 
of open-source technology has grown; in 
some countries, public-sector firms have 
been active in biotechnology71, and uni-
versities have produced important break-
throughs — for example, the transgenic 
virus-resistant papaya produced by Cornell 
University and the University of Hawaii, 
USA72,73. Finally, even though such traits  
as Bt insect resistance were created to 
increase profits, seed technology is almost 
perfectly divisible; even the smallest farmer 
— or especially the smallest farmer —  
benefits from cheaper and more effective 
pest resistance74.

Global opposition framed transgenics 
as hideously unnatural through the evoca-
tion of terminator technology75–77. GURT 
provided opponents with perhaps their 
most powerful dramaturgical tool. This 
prospective framing, however, outran the 
technology; to date, there is no parallel 
in commercialized seeds to the copyright 
protection built into DvDs, music and soft-
ware. Ironically, GURT offers a biological 
solution to the environmental uncertainties 
introduced by gene flow28, whereas social 
institutions have proved leaky78. Although 
often ineffective and costly, biosafety insti-
tutions have constituted nodes for mobiliza-
tion as well as choke points for opponents of 
genetic engineering. Difficulties in creating 
these institutions slow the adoption of bio-
technology and direct the interests of firms 
towards other sectors and places34,44.

It is unclear how the global balance 
of forces on biotechnology will tip, but 
there is serious risk to the poorest farmers. 
Agriculture will almost certainly be stressed 
by climate change beyond anything seen 
historically. The poorest farmers have the 
least capacity to adjust. The worst case 
scenario would be a transgenics divide 
similar to the digital divide: technology 
lowers the costs of production for those 
with access, but leaves those without access 
at an even worse competitive disadvantage74. 

But the weight of evidence suggests that the 
powerfully generative frame of GMO may 
well prove to be as ephemeral as it has been 
conjunctural.

Breaking the frame
Global activism against genetic engineering 
in agriculture has slowed innovation and dif-
fusion of technologies, but for reasons that 
do not predict future constraints. It seems 
entirely possible that the GMO frame will 
subside over time into the realm of niche 
politics — similar to opposition to vaccines 
or pasteurization — or to the realm of dis-
cretionary food preferences among well-fed 
people. First, it is the ideational construction 
of GM food that has been effective politi-
cally. Biomedical applications manifestly 
promote the interest of consumers; there 
are no campaigns for pharmaceutical-free 
zones. Second, successful opposition has 
been in formal-legal institutions, not in the 
fields of farmers, where direct interests have 
outweighed ideology. More and more farm-
ers, in countries rich and poor, have material 
interests in biotechnology (FIG. 1); they 
have proved ready to lobby for transgenic 
crops or grow them without authorization 
if necessary, even when facing considerable 
risk. Third, rising international powers 
such as China, India and Brazil invest in 
biotechnology as a growth sector. Because 
there are competitive advantages in molecu-
lar breeding, national interests are likely to 
push against the international formal-legal 
restrictions on transgenic crops. Finally, 
we might anticipate that urgent crises will, 
over time, drive more interest in such fields 
as bioremediation, biodegradable plastics, 
drought-resistant plants79 and biofortifica-
tion of food for those who cannot afford 
dietary discretion2.

The Nuffield Council in the United 
Kingdom rightly stressed the ethical obliga-
tion to use emergent technologies to allevi-
ate human suffering wherever possible80. 
This obligation falls particularly on those 
privileged by accident of birth81. If aid pro-
grammes and INGOs from the wealthy world 
are to press their preferences in low-income 
countries, they have an obligation to get the 
empirics right, particularly when informa-
tion about places remote from their experi-
ence is filtered through frames that rely on 
brokers with strong interests. Conscientious 
citizens of the ‘first world’ must understand 
that our political preferences have powerful 
influences on decisions in parts of the world 
where the options are fewer and less attrac-
tive. Would PAN be so opposed to GMOs if 
the evidence on pesticide reduction through 

Bt technology were widely understood? How 
can the frame incompatibility between a 
trait — insect resistance — and the stigma of 
GMO be maintained if the real, and urgent, 
interest is sustainability? How plausible 
are reports that year after year farmers in 
India plant seeds that fail them and destroy 
their environments? Had mobilizers against 
agricultural biotechnology had more respect 
for the rationality and agency of farmers in 
poor places, they might well have avoided 
egregiously erroneous constructions of  
their interests.

The first step forward, then, is to split 
up the concept of GMO, to think of it as the 
product of a particular juncture in history. 
That juncture combined real concerns of 
unknown risks of new technology and 
demonstrably faulty state regulation. But the 
science has moved on. vital questions about 
crops and interests for the future involve 
more splitting and less lumping: what traits, 
what cultivars, which genetic events, where 
and under what conditions for what devel-
opmental purposes? Only with this knowl-
edge can we devise priorities and steering 
mechanisms as aspirational and precise as 
the potentials of the technology.
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