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Introduction

Gerardo Otero

Latin America’s agriculture has been one of the economic sectors most 
negatively affected by the neoliberal reform set off in the 1980s. In most 
countries, a broad program of agricultural liberalization was launched un-
der pressure from the United States and suprastate organizations, such as 
the International Monetary Fund and the World Bank. Economic liber-
alization generally included the unilateral lifting of protectionist policies, 
the opening of agricultural markets by lowering or eliminating tariffs 
and quotas, the privatization and/or dismantling of government corpo-
rations for rural credit, infrastructure, commercialization, and technical 
assistance, the end or even reversal of land reform policies, and the radi-
calization or reorientation of food policies focused on the internal market 
toward an export-based agricultural economy. These extensive reforms 
had profound, often negative, consequences for the agricultural sectors of 
Latin American countries and for a high proportion of agricultural pro-
ducers. Impacts have been compounded by the fact that reforms in Latin 
America were not accompanied by a corresponding liberalization of ag-
ricultural trade and production in advanced capitalist countries, which 
continue to heavily subsidize and protect their farm sectors with billions 
of dollars, thus placing Latin American producers at a competitive dis-
advantage. “Neoliberal globalism” is what we call the ideology driving 
this set of reforms, both to describe their content and to highlight the 
fact that such policies can be changed with a different outlook.

The biotechnology revolution of the 1990s, which has inundated 
the countryside of some countries and supermarkets around the world 
with transgenic crops and other new products, was superimposed on 
the reforms brought about under the impetus of neoliberal globalism. 
From their beginnings at the laboratory stage in the 1980s, agricultural 
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xii Food for the Few

biotechnologies generally and genetic engineering in particular were 
described as potent tools for sustainable development and for ending fam-
ine, food insecurity, and malnutrition. It is well known that such prob-
lems are disproportionately concentrated in developing countries, which 
also happen to have large proportions of their population engaged in ag-
riculture. Because of modern agriculture’s technological bias,  however—
focused mostly on enhancing the productivity of large, specialized, 
capital-intensive farms—most developing-country peasants and small-
family farmers have been rendered “ineffi cient.” Millions have become 
excluded as producers by the new agricultural policies and technologies. 
All too often peasants and farmers have been transformed into wage 
workers for the capitalized farms, and countless have enlarged the ranks 
of the unemployed. Many of these people have participated in the grow-
ing trends toward international migration, separating family members for 
extended periods of time or permanently from their communities.

Yet, for millennia, peasant farmers have been directly responsible for 
preserving vast amounts of plant biological diversity. In fact, given the 
vagaries of nature, developing countries possess the largest plant biologi-
cal diversity on earth, as well as the largest problems of soil depletion 
and environmental degradation. Input-intensive, capitalized farmers can-
not preserve biological diversity, as modern agriculture has a clear bias 
toward monocropping based on modern plant varieties. Ironically, plant 
breeders producing these modern varieties depend on the availability of 
plant genetic diversity offered and preserved by small peasants. If the lat-
ter become extinct, so will the raw materials for further plant breeding. 
Adding agricultural biotechnology to this scenario, combined with the 
policies associated with neoliberal globalism, can only exacerbate the 
trends of social polarization and environmental degradation.

The fi rst wave of studies about socioeconomic and environmental im-
pacts of agricultural biotechnologies in the 1980s and 1990s used a pro-
spective approach, because the products at stake were still in a laboratory 
stage; only a few medical applications entered the market in the 1980s. By 
the turn of the twenty-fi rst century, however, a multiplicity of agricul-
tural biotechnologies has been implemented on farms around the world, 
with the highest concentration in the Americas, North and South.

This book offers the general and specialized public a solid collection 
of empirically based studies written by social scientists. Represented dis-
ciplines among contributors are anthropology, economics, geography, 
political science, and sociology. Yet each chapter adopts an interdisciplin-
ary perspective about the concrete socioeconomic and environmental 
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impacts of agricultural biotechnologies in Latin America. These studies 
capture both the central issues that have come about with the application 
of agricultural biotechnology, and emerging alternatives for a sustainable 
agriculture.

In the general chapters on Latin America (1–4), the authors provide 
the theoretical and historical background to locate biotechnology in the 
context of modern agriculture and neoliberal globalism, the experience of 
the Green Revolution, the issues associated with global governance of 
biosafety, and the perils for smaller countries of relying on “absentee ex-
pertise” for shaping local legislation. A variety of national experiences 
(Chaps. 5–10) are then addressed, from widespread adoption of transgenic 
crops in countries such as Argentina, or somewhat restricted adoption as 
in Mexico, to the creation of a zone free of genetically modifi ed organ-
isms in Brazil that was ultimately bulldozed by neoliberal policies in 2004. 
Social-movements and bottom-up perspectives, as well as a research 
agenda for future research, are offered in the last two chapters.

Rather than being journalistic accounts, or predominantly normative 
or prospective in orientation, the chapters in this book are based on em-
pirical evidence and emphasize interdisciplinary socioeconomic analysis. 
Most of our fi ndings are rather somber. Yet there are also signs of emerg-
ing alternatives. We thus hope that our modest contribution to under-
standing such trends and alternatives will help activists and policy makers 
to transform this somber reality in a socially and environmentally sus-
tainable direction.

Introduction xiii
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CHAPTER 1

Neoliberal Globalism and the Biotechnology 

Revolution: Economic and Historical Context

Gerardo Otero

Agricultural biotechnology is poised to “make deserts bloom,” solve the 
world’s food problems, and put an end to hunger. Or is it? Industry pro-
ponents and others advocated similar views in regard to the previous 
agricultural revolution—the Green Revolution of the 1970s. When ag-
ricultural biotechnology was still in the laboratory or fi eld-trial stage of 
its development, in the 1980s and early 1990s, most observers considered 
that it would have a revolutionary effect on agricultural production and 
therefore a profound impact on agrarian social structures and the envi-
ronment. The question remained whether such an impact would be posi-
tive or negative for society. Industry advocates and some scholars, such 
as D. Gale Johnson, editor of Economic Development and Cultural Change, 
continue to argue that the greatest problem with biotechnology is the po-
litical forces preventing its faster diffusion, and hence its ability to benefi t 
the “millions of small and poor farmers who could gain if GMO [trans-
genic crop] varieties were available” (Johnson 2002, 4).

In sharp contrast with this view, critical observers tended to make 
rather ominous predictions about the impacts of biotechnology: agrarian 
social structures were to become further polarized, with fewer and larger 
farmers overwhelmingly dominating the scene while others bankrupted; 
negative environmental repercussions would overwhelm from such causes 
as rising use of agrochemicals; and biodiversity losses and increased crop 
vulnerability—prompted by increased crop homogeneity—raised food 
security concerns (Buttel, Kenney, and Kloppenburg 1985; Goodman, 
Sorj, and Wilkinson 1987; Kloppenburg 1988).

Given these polarized stances on biotechnology’s potential, it is ex-
tremely important to offer an empirically based assessment of its actual 
impact on agrarian social structures now that several transgenic crops 
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and other genetically modifi ed organisms (GMOs) have been imple-
mented in the fi elds. Rather than making extrapolations into prospective 
studies of future impacts or venturing informed opinions, we now have 
the capability to ascertain the actual impact of biotechnology on the basis 
of fi eld data.

The empirical results from the chapters in this book provide indica-
tions that biotechnology’s actual impact may be a far cry from the con-
siderable optimism displayed by industry proponents or by economists 
like Johnson (2002). More accurately, our fi ndings support the view that, 
while production and productivity are indeed increasing signifi cantly, 
their benefi ts are not necessarily accruing to small farmers or the hungry. 
In this and the following chapters my contributors and I will confi rm that 
regional and social polarization is already taking place at an accelerated 
pace with the introduction of agricultural biotechnology. Furthermore, in 
contrast to Johnson’s prediction about its environmental benefi ts, the vast 
majority of transgenic crops have emerged from a determined technologi-
cal paradigm that makes an increased use of agrochemicals not only more 
likely but also necessary: transgenic crops that are resistant to herbicides 
account for about 70 percent of the market (see Chap. 2, this volume).

We use the phrase biotechnology revolution primarily with regard to its 
socioeconomic and environmental impacts, but not because it is func-
tioning as a revolutionary technology that will transcend the current 
petrochemical era of agriculture. In fact, we argue that biotechnology is 
captured within the same technological paradigm of modern agriculture 
and the Green Revolution. In analogy with the Kuhnian concept of a 
“scientifi c paradigm,” Giovanni Dosi defi nes a “technological paradigm” 
as a “ ‘model’ or ‘pattern’ of solution of selected technological problems, 
based on selected principles derived from natural sciences and on selected 
material technologies” (Dosi 1984, 15). According to Dosi, technologi-
cal paradigms move along “technological trajectories,” or “a pattern of 
‘normal’ problem solving activity” (Dosi 1984, 15). These technological 
paradigms also have powerful “exclusion effects,” such that “the efforts 
and the technological imagination of engineers and of the organizations 
they are in are focused in rather precise directions while they are ‘blind’ 
with respect to other technological possibilities” (Dosi 1984, 15).

Finally, we argue that the ideological and policy context of neoliberal 
globalism further exacerbates the social and regional polarizing trends 
of the biotechnology revolution. Neoliberal globalism is variously known 
as Structural Adjustment Programs, the Washington Consensus, the Wall 
Street–Treasury Complex, Liberal Productivism, and the New World Order. 

2 Food for the Few
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Mexico’s debt crisis of 1982 fundamentally challenged the protectionist, 
inward-looking, and state-centered development model that had been in 
place since the 1930s in the larger countries of Latin America. By the mid-
1980s, a series of neoliberal reforms were introduced to substantially cut 
the government defi cit and steer the national economies toward an export 
orientation. Neoliberal policies have involved eliminating most subsidies, 
dismantling or privatizing state-run fi rms, allowing the entry of foreign 
products, promoting foreign capital investment, and deregulating most 
sectors of the economy, not least the agricultural sector, which may have 
been the most protected throughout the world. By 2002, after nearly two 
decades of neoliberal policies, BusinessWeek’s correspondent in Mexico re-
ported, “Farmers are getting plowed under” (Smith 2002, 53).

This introductory chapter will begin by situating biotechnology in its 
broader technological and economic context. The next section outlines 
the emergence of modern agriculture in the United States since the 1930s, 
which provides the historical background for the introduction of biotech-
nology in Latin America. “Modern agriculture,” conceived as a techno-
logical paradigm, has come to dominate capitalist agriculture throughout 
the world. The last section briefl y describes how Latin America has been 
affected by this technological paradigm and outlines the organization of 
the rest of this book. We will see how most of the chapters, based on 
the actual, empirical implementation of biotechnology in Latin America, 
support the view that it is becoming a revolutionary technology; revolu-
tionary not in transcending modern agriculture as a technological para-
digm, but for its detrimental social and environmental impacts. Are there 
any alternatives? These will be discussed at least in outline form in most 
chapters, but particularly in the last two chapters of this volume.

Biotechnology in the Third Technological Revolution

Although the very defi nition of biotechnology has been the subject of con-
troversy, the meaning we intend refers to the “new biotechnologies.” We 
use the defi nition provided early on by the General Accounting Offi ce 
(GAO) of the U.S. Congress: “Today, biotechnology is generally consid-
ered to be a component of high technology, and the ‘new biotechnologies’ 
are those resulting from recently developed, sophisticated research tech-
niques, including plant cell and protoplast culture, plant regeneration, so-
matic hybridization, embryo transfer, and recombinant DNA methods” 
(GAO 1986, 10).

Neoliberal Globalism and the Biotechnology Revolution 3
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4 Food for the Few

While the analysis of biotechnology’s socioeconomic impact was still 
in its early years, one of its most prominent pioneers,  Frederick Buttel, 
switched away from his original position that biotechnology would be 
an “epoch-making” technology, the way electronics and informatics are 
(1989a, 1989b). My debate with Fred Buttel’s later position can be found 
elsewhere (Otero 1991, 1995). Two points that Buttel made are particu-
larly relevant here, however: fi rst, Buttel minimized biotechnology’s im-
pact on the basis that it was a substitutionist technology (one that replaces 
an existing crop or product); second, he minimized its impact on the ba-
sis that the technology was applicable only to declining sectors (agricul-
ture and manufacture), rather than to leading ones (services), making it 
a “subsidiary technical form.” His main quibble with biotechnology, in 
short, was that it would not transcend modern agriculture as a techno-
logical paradigm.

Even if biotechnology were limited to substitutionism, I argue, it re-
mains capable of facilitating profound changes in productivity, the in-
ternational division of labor, and even the environment, all of which can 
generate major social changes. Substitutionism is the ability of new prod-
ucts of technology to substitute for previously existing products. A clas-
sic and early example of this was the introduction of high fructose corn 
syrup in the United States. From 1978 to 1987, this corn-based sweetener 
produced with new enzymatic techniques replaced 42 percent of the sugar 
used in the United States. Slightly more than 40 percent of caloric sweet-
eners continue to come from this source (Otero and Flora, forthcoming). 
The switch was profoundly damaging for several Caribbean countries and 
the Philippines, whose foreign exchange largely came from these sugar 
exports (Ahmed 1988; Otero 1992). Consequently, mere “substitution-
ism” can have profoundly damaging effects on primary goods–exporting 
countries, in many of which a majority continues to live off agriculture.

A most basic concern with the debate over biotechnology’s revolution-
ary status lies in the false dilemma presented by asking the question at 
all. More important, we must ask fi rst whether there has been a “third 
technological revolution” in effect (Mandel 1978, 1995) since the 1990s or 
indeed an “information age” of capitalism (Castells 2000a, 2000b, 2004; 
Pérez 2002). Does this new technological revolution or era—based on 
electronics, informatics, new materials, and biotechnology—actually rep-
resent a new ascendant phase of capitalism? If we can answer this affi r-
matively, then we could ask what the place of biotechnology is in the in-
formation age, as Manuel Castells has attempted. While acknowledging 
that each technology has its own rhythm of development in the context of 
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Neoliberal Globalism and the Biotechnology Revolution 5

these dynamics, we need to keep the question of the “third technological 
revolution” or the “information age” as a conceptually unifi ed phenom-
enon, not one made up of several, juxtaposed, revolutions based on each 
of the new technologies.

Capitalism as a world economy entered a period of profound crisis in 
the late 1960s and early 1970s (Aglietta 1979; Mandel 1978), as its heavy-
industry-based development began to decline (Piore and Sabel 1984). 
The restructuring of the world economy, which started in the 1980s, was 
predicated on productivity increases, which in turn depended on new 
technologies (Hastopoulos, Krugman, and Summers 1988; Young 1988; 
Thurow 1987). By the early 1990s, most state-socialist societies had been 
drawn back into capitalism, largely due to their productivity problems 
and lack of technological innovation. At that point, the conditions were 
in place for a new “long wave” of capitalist development to set in. Ernest 
Mandel (1978), building on Kondratiev’s studies of capitalism’s economic 
history, proposed that its development took place within “long wave” 
cycles that lasted around fi fty years. Each long-wave cycle has been as-
sociated with a major technological revolution. These cycles contain an 
upswing phase and a recessionary phase that last about twenty-fi ve years 
each. In his seminal work, Late Capitalism, Mandel (1978) anticipated in 
the 1970s that a “third technological revolution” was brewing after the 
capitalist crisis that started in the late 1960s and saw the phenomenon of 
“stagfl ation” in the 1970s: stagnation or no economic growth combined 
with infl ation—unprecedented in the history of capitalism.

Using Mandel’s conceptualization, in my debate with Buttel I predicted 
that biotechnology would be inserted in the coming “third technological 
revolution” that would account for a new era of capitalist growth in the 
1990s (Otero 1991). By now, it has been amply demonstrated that a new 
upswing phase of capitalist development started in the early 1990s, with 
this decade having seen one of the longest expansionary phases of eco-
nomic growth (see M. J. Mandel 1996, 2004 for data).1 Therefore, rather 
than engaging in a partial analysis of whether any given technology is 
revolutionary or not, the task at hand, for economic sociology at least, 
is to decode the implications of the “reformation of capitalism” (Sklair 
1989, 2002) for the new international division of labor and the new infor-
mation age (Castells 2000a).

To the extent that new technologies have been at the core of neolib-
eral economic restructuring since the 1980s, biotechnology has played 
a major role in transforming agriculture, whether by direct adoption 
of biotechnology’s products or indirectly by its substitutionist impacts. 
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6 Food for the Few

Moreover, the biotechnology industry is a healthy rather than a declining 
one, but due to short-term fi nancial problems it has undergone several 
major episodes of concentration in the hands of the chemical and phar-
maceutical giants.

In fact, this emerging market structure does question whether there 
will be a biotechnology industry per se. Rather, biotechnology has pri-
marily become an enabling technology that has allowed the existing 
pharmaceutical and petrochemical industries to expand their profi tabil-
ity.2 This new industry structure has undoubtedly had a major bearing 
on the ways biotechnology products are disseminated in the world. The 
contrasts in this regard with the “Green Revolution,” which was pro-
moted by public and semipublic institutions, are profound. Finally, bio-
technology will cause or facilitate ascending rates of productivity growth. 
The obvious consequence is that large proportions of the labor force cur-
rently in agriculture have or will become redundant. Whether resulting 
unemployment will be mitigated by economic expansion in other sectors 
is indeed an important question. For the shape of the new distribution of 
income and standards of living of people in the midst of neoliberal eco-
nomic restructuring depends largely on such changes.

Although the bulk of biotechnology research and development is tak-
ing place in advanced societies, deployment of its fruits has implications 
for the world economy as a whole. As Iftikhar Ahmed suggested early on, 
the “application of biotechnologies to agriculture would automatically af-
fect 60 per cent of the Third World population who depend on agricul-
ture alone for their livelihood” (1989, 553). By the turn of the twenty-fi rst 
century, this fi gure may be closer to 50 percent, still making biotechnolo-
gy’s impact potentially quite severe. Given the vast heterogeneity existing 
among Third World societies, they will be affected differentially by the 
information age, depending on the profi le of their socioeconomic struc-
tures. Some have recently become industrialized, precisely on the basis of 
new technologies; the larger countries have a certain potential to jump on 
the bandwagon of the technological revolution, and others might be in-
tegrated to the world economy simply as producers of cheap labor power, 
while still others could be marginalized from the main economic trends. 
Thus, one thing that should be looked at more closely is the new strati-
fi cation of underdeveloped societies that is bound to emerge. An initial 
formulation has been provided by Manuel Castells (2000a, 2000b, 2004).

Castells sees the majority of Third World countries as being con-
demned to economic obsolescence, unemployment, misery, hunger, ill-
ness, and violence in their large urban centers. Countries in the latter 
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Neoliberal Globalism and the Biotechnology Revolution 7

stratum either would be marginalized from the world economy or would 
experience a “perverse integration” (Castells 2004) through the produc-
tion and export of illegal crops. One alternative to be explored in this 
book is what happens to those countries that adopt foreign-developed 
biotechnologies, and those whose crops are directly or indirectly affected 
by new transgenic varieties produced in advanced countries.

In sum, biotechnology potential is best viewed within the context of 
a “third technological revolution” or the information age, and there is 
signifi cant evidence to refute calls to diminish its revolutionary poten-
tial. Rather than transcending the technological paradigm represented 
by modern agriculture, however, biotechnology will deepen its effects in 
social polarization and environmental degradation. Such effects are only 
exacerbated by the ideological and policy context of neoliberal globalism.

Modern Agriculture in the United States: 

Social and Environmental Implications

Given that the United States continues to be the leading country in terms 
of technological innovation in agriculture, new developments emerging 
in this country directly and indirectly affect agriculture in dependent na-
tions. Hence an analysis of the impact of biotechnology must be set in a 
world perspective, looking at what has happened in the United States and 
how this impacts Latin American countries.

Broadly speaking, the “power age” of agriculture began in the United 
States in the 1860s, with the widespread introduction of mechanical 
horse-drawn harvesting and threshing equipment, new ploughs and 
disc harrows, etc. Our focus, however, is on technological developments 
around the biological components of agriculture, primarily seeds. In this 
narrower sense, modern agriculture is best dated in the 1930s with the 
introduction of hybrid corn, and continued with further improved crop 
varieties, chemical fertilizers, pesticides, insecticides, herbicides, and in-
creasingly sophisticated agricultural machinery. As a package, these tech-
nological innovations gave a tremendous boost to productivity, although 
large numbers of farmers were displaced from their occupations and had 
to look for other employment (Cochrane 1979; Kloppenburg 1988).

The main problem that agriculture in the United States had to face 
before the “power age” was a relative scarcity of food in the context of 
strong population growth. Given this problem, the achievements of mod-
ern agriculture were spectacular. The shift from horses to tractors, which 
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8 Food for the Few

started as early as the 1920s, signaled the advent of the power age of agri-
cultural production. With the power age came unprecedented productiv-
ity increases, to such an extent that supply outstripped domestic demand, 
and the exportation of surpluses became the dominant U.S. agricultural 
strategy (Berlan 1991; Orden, Paarlberg, and Roe 1999).

Prior to the power age, agricultural production had many similarities 
with peasant production systems. Production was balanced on a care-
ful system of crop rotation to preserve soil fertility, and draft animals 
provided the fertilizer for subsequent crops. It required minimal inputs, 
and cash incomes were low. The power age essentially moved production 
from a technically sophisticated system—requiring careful management 
to meet the needs of both current production and required inputs for the 
following year—to a technologically sophisticated system, requiring cap-
ital (Berlan 1991, 121). The necessary externally provisioned agricultural 
inputs have increased exponentially since the advent of the power age: 
animal fertilizer had to be replaced with artifi cial fertilizer; tractors were 
joined by threshers, sprayers, pesticides, hybrid plants . . . . These inputs 
were characterized by an acute substitution of labor power for capital. Be-
tween 1920 and 1970, while “the use of purchased inputs nearly doubled,” 
the “quantity of labor declined by nearly three-fourths” (Knutson, Penn, 
and Flinchbaugh 1998, 215).

An unprecedented rural-urban migration process accompanied this 
displacement of agricultural labor power from farming. The robust indus-
trialization process that was taking place in the United States before and 
after the depression of the 1930s, however, absorbed most of the workers 
and farmers displaced in agriculture. It is this “release” of labor from ag-
riculture that “contributed materially to the overall development of the 
economy and the transformation of the United States from an agricultural 
to an industrial economy” (ibid., 215). Today less than 2 percent of the 
workforce in the United States is dedicated to farming. Social polarization 
of the U.S. agrarian social structure also accompanied this transition. De-
spite an increasing population, the total number of farms declined from 
its peak of almost 7 million in 1935 to about 2 million in 1997, with the 
greatest decline occurring from the 1940s to the 1960s (USDA, Agricul-
tural Fact Book: 2001–2002, 24). The reduction of farms of specifi c types is 
further informative of this trend. From 1964 to 1997, the number of farms 
(in thousands) that sold hogs and pigs dropped from 803 to 102, while the 
number of milk producers dropped from 1,134 to 117; wheat from 740 to 
244; cotton from 324 to 31. The least affected was the cattle sector, which 
only dropped from 1,991 to 1,011 (MacDonald and Denbaly n.d., 5).
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Along with the decline in the number of farms has come an increase in 
their average size. The almost 7 million farms in 1935 had an average size 
of 155 acres. By 1964 there were less than half the farms—3.16 million—
averaging 352 acres per farm. By 1997 there were 1.91 million farms, aver-
aging 487 acres per farm (ibid.). Of course, these fi gures do not represent 
an across-the-board size increase in remaining farms. Instead, since 1974, 
both small farms (under 50 acres) and large farms (over 500 acres) have 
increased in numbers, while mid-range farms have declined. The share of 
farms with over 500 acres increased from 4 percent in 1935 to 18 percent 
in 1997 (USDA, Agricultural Fact Book: 2001–2002, 25). Farm size can be 
an ineffective indicator of agricultural productivity, however, and more 
can be revealed by data on farm sales class.

As recorded by USDA, sales classes of farms are made up of “small 
family farms,” “large” and “very large” family farms, and “nonfamily 
farms.” While farms with sales of $500,000 or more (very large farms) 
accounted for only 3 percent of farms, they accounted for 52 percent of 
agricultural production. In the sixteen-year period between 1982 and 
1997 (for which constant dollar data was available), only the larger sales 
class showed consistent increases, with the number of farms with sales 
$500,000 or more growing the most rapidly (USDA, ERS website, Brief-
ing Room, farm structure). In contrast, “small family farms” (having sales 
less than $250,000) accounted for a whopping 91 percent of U.S. farms in 
1998 (Hoppe and MacDonald 2001, 3). Most of these farms, however, re-
ported income inadequate even to cover expenses (ibid., 4). Fifty-six per-
cent of small farms had sales less than $10,000 in 1999, and accounted for 
only 2 percent of agricultural production (USDA, ERS website, Briefi ng 
Room, farm structure). A vast number of small farms are therefore prac-
tically irrelevant for agricultural production, with the majority of them 
relying on off-farm income (Hoppe and MacDonald 2001, 4). While the 
“small family farm” class includes retirement and residential/lifestyle 
farms, it also represents those impoverished farmers who have been ren-
dered “ineffi cient” by the technological paradigm of modern agriculture, 
which contains an unequivocal bias in favor of large-scale production. 
Therefore, only early adopters of technological innovations, who must be 
well endowed fi nancially and have superior managerial skills, have been 
able to stay afl oat in U.S. agriculture (Cochrane 1979).

The new, capital-intensive structure of agriculture contained a pro-
found change in the agrarian social actors. This change set the stage for 
the new agro-industrial complex, and the two main sectors that would 
escort the activity of farming into the modern age: the inputs-producing 
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10 Food for the Few

component, heavily oligopolistic, in which producers have substantial 
control over selling prices of their goods; and the processing and distrib-
uting component, which presents an oligopsonistic structure, i.e., one 
with few buyers of farm products who possess a tight control over their 
buying prices. Distributors of farm produce now include huge supermar-
ket chains, some with transnational operations in many countries, such as 
Wal-Mart. Concentration of these market participants has long become 
the norm and is getting deeper. For example, the share of value added 
by the top 100 food processors has grown steadily from 51 percent in 
1967 to 75 percent in 1997 (MacDonald and Denbaly n.d., 5). Even in the 
context of current struggles over market share, Campbell’s Soup controls 
70 percent of market share of wet soup, with 90 percent home penetration 
(Fischer 2000). The most important subsectors in inputs and processing 
display such high “concentration indexes” that 50 percent of sales or pur-
chases, respectively, are controlled by only four or fewer giant fi rms. The 
four largest fi rms in fl our milling increased their processing share from 
33 percent in 1977 to 62 percent in 1997, while soybean milling increased 
from 54 percent to 83 percent for the same time period (MacDonald and 
Denbaly n.d., 6). Agribusiness concentration is even more prominent in 
meatpacking: for example, the share of the slaughter of the four largest 
fi rms in steer and heifer meatpacking increased from 36 percent in 1980 
to 78 percent in 1998 (MacDonald and Denbaly n.d., 6).

Farms themselves, although becoming fewer and larger, still constitute 
a competitive sector, in the classical economic sense that no single pro-
ducer or small group of producers controls their selling or buying prices. 
Hence input producers and agricultural processors and distributors wield 
much market power.

Five Main Problems of the Current State of American Agriculture 

and the Rise of Supermarket Power

From a brief survey of work by keen students of U.S. agriculture, we can 
identify the fi ve main issues facing it today. Most of them are interrelated, 
but each will be discussed in turn. Finally, the rise of global supermarket 
chains and private standards promoted by the World Trade Organization 
(WTO) introduce a new twist in the global agrifood system.

First, farming has ceased to be profi table for most producers. Except-
ing those family and nonfamily farms that fall into the large and very 
large category, farming has ceased to be profi table for those squeezed 
between oligopolistic input markets and oligopsonistic processors and 
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purchasers. The high degree of concentration of both these sectors is 
exacerbated by the fact that many of the same fi rms are leaders in dif-
ferent industries and related businesses, forcing farmers to deal with a 
limited number of large agribusinesses in a range of different contexts 
(MacDonald and Denbaly n.d., 2). In sum, direct producers confront in-
creasing production costs at the same time that their forward linkages 
with an oligopsonistic structure make it very hard for them to retain the 
benefi ts of their productivity increases. While some of these benefi ts 
are transferred to consumers via lower prices, the greatest part of such 
benefi ts is actually accrued by the large processing fi rms (Goldberg et al. 
1990). The advent of contract farming, while containing a number of pro-
ducer benefi ts (e.g., a reduction in price risks and easier acquisition of debt 
fi nancing), comes with a direct loss of control over production decisions, 
and leads to further exploitation by large corporations (Lewontin 2000).

A second major shift resulting from modern agriculture is the emer-
gence of agribusiness as producers, promoters, and disseminators of agri-
cultural technologies. In the beginning of the agricultural revolution of 
the 1930s, the creators and disseminators of farm technologies were the 
agricultural universities of the United States (the Land Grant Colleges) 
and, on a world level, what later became the International Agricultural 
Research Centers (Kloppenburg 1988). These institutions had a public or 
semipublic character, with mandates that had a social orientation, such as 
contributing to the viability of small or medium-sized farms. In contrast 
to this, the new producers of technology—and this is increasingly the 
case with biotechnology—are large transnational corporations (TNCs). 
The mandate of TNCs is to maximize profi ts, not attend to social pri-
orities. The potential for signifi cant environmental and health impacts 
of incautiously directed biotechnologies raises the prospect of social re-
percussions considerably more wide-reaching than agrarian social and 
regional polarization.

Third, the American model of modern agriculture has resulted in such 
severe environmental problems that it now calls into question the sustain-
ability of its continued development. While the use of traditional plant 
breeding techniques produced improved plant varieties, it also created 
two mutually reinforcing complications: plant genetic diversity declined 
as local varieties were left behind in favor of improved ones, and the re-
sulting increased homogeneity rendered new varieties more vulnerable to 
pests. Concerns about the resulting narrowing of the genetic base were 
already being raised in 1936; however, they became unambiguous during 
the 1970s corn blight, when the year’s harvest was hit by a disease organ-
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ism that “attacked a cytoplasmic character carried by over 90 percent of 
American corn varieties” (Kloppenburg 1988, 163).

Further, the intensive use of machinery and petrochemicals has re-
sulted in severe problems of soil degradation, underground water contam-
ination, and the appearance of chemical residues in food, which have been 
directly linked to human cancer and genetic diseases (National Research 
Council 1989). Soil erosion is a signifi cant problem in the United States. 
While erosion rates have declined with a number of conservation efforts 
(e.g., conservation tillage and the retirement of highly erodible cropland), 
it is still widespread. The actual onsite impact of erosion differs by region, 
soil type, and crop; however, production losses are estimated to range 
from 3 to 31 percent for a 100-year period. The annual economic losses 
due to erosion in the United States are estimated at $56 million (USDA, 
ERS website, “Global Resources and Productivity”).

Contaminations from the requisites of agricultural production raise 
equally serious questions about the sustainability of the current high in-
put style of U.S. agricultural production. In the northern Gulf of Mex-
ico, for example, 7,000 square miles have been rendered a hypoxic “dead 
zone” as a result of high nitrogen loads (which reduce oxygen), killing 
fi sh, crabs, and other marine life. The majority of the nitrogen load is 
believed to be the result of fertilizer and manure runoff from agricultural 
lands, carried down by the Mississippi River (Ribaudo et al. 2001).

Fourth, the food consumption pattern promoted by U.S. modern ag-
riculture is heavily inclined to producing animal protein, namely meat 
and dairy products. The social issues associated with this dietary shift 
from grains and cereals have three aspects: food security, environmental 
effects, and health impacts. With respect to food security, the dietary 
emphasis on meat and dairy involves dedicating enormous quantities 
of grain to produce feed for livestock. This is a food pattern that is rife 
with ineffi ciency and that promotes inequality. The irrationality of this 
form of producing proteins is evident. Despite the fact that malnutri-
tion and starvation remain persistent and severe problems, the amount of 
global cereal production dedicated to feed has more than doubled, from 
273 million metric tons in 1961 to 685 million metric tons in 2001. The 
cereal supply dedicated to feed in developed countries in 2001 was almost 
460 million tons: this is well over 50 percent of the amount of grain con-
sumed for food in developing countries, where 78 percent of the world’s 
population is concentrated (FAOSTAT).

While not as blatant, the environmental costs of the high meat diet are 
also pervasive. As it can take up to ten times the amount of grain to pro-
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duce 1 kilogram of meat, more land is needed to produce less food. Water 
resources are also ineffi ciently used when nutrition is meat rather than 
plant based. Further, ranching itself contributes to soil erosion. Disposal 
of manure and urine produced by livestock animals is another major en-
vironmental concern, as they penetrate into drinking and groundwater 
supplies. Lastly, methane, a greenhouse gas, is produced in the digestive 
process of cows and other ruminants. These animals are estimated to ac-
count for 15 percent of the world’s methane production.

With respect to human health, alarm bells have been loud and clear 
regarding the high-fat, high-cholesterol, high-protein, low-fi ber, meat 
and dairy–based American diet. In 1988, the Surgeon General reported 
that 70 percent of all U.S. diseases were diet related. Excess weight in-
creases the risk for heart disease, hypertension, diabetes, and cancer; 
heart disease is the number one killer in the United States. Currently, the 
United States is facing a growing epidemic of overweight and obesity. In 
1999, an estimated 61 percent of U.S. adults and 13 percent of children 
and adolescents were overweight. The direct and indirect fi nancial cost 
of these health impacts amounted to $117 billion in 2000 (United States 
Department of Health and Human Services, 13 December 2001). Ironi-
cally, by the start of the twenty-fi rst century, North American diets had 
added substantial quantities of grain products that further exacerbate the 
obesity epidemic.

Fifth, the American diet has not only come to emphasize meat and 
dairy, but has also come to be characterized by the high degree of pre-
pared and processed foods sold in supermarkets. This consumption shift 
from raw agricultural products to processed foods exacerbates many of 
the social, health, and environmental concerns already noted, as pro-
cessors and supermarkets—who are becoming global in reach and pro-
duction methods—mediate the relationship of consumer to agricultural 
product. Not only has increased food manufacturing and processing fa-
cilitated the growth of the agrifood complex (Friedmann 1995)—as the 
high profi ts attached to the added value of processed food are a key fac-
tor for capital accumulation—but media-facilitated consumption choices 
further entrench dominance by a few large corporations and reduce the 
potential for change.

Finally, there has been an ironic twist to the fi fth trend mentioned 
above that may give a new type of consumer increased power over the 
food supply. It also modifi es the relative power of big processors and big 
supermarket chains, some of which now operate globally. As Larry Busch 
and Carmen Bain have observed, the institutions and regulations facili-
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14 Food for the Few

tated by the WTO to promote trade have placed the private-sector food 
retailers at the center in the transformation of the global agrifood com-
plex (Busch and Bain 2004). One of the ironic consequences of the various 
WTO agreements that were designed to harmonize standards for the in-
ternational marketplace, they argue, was the rise of private standards.

The rise of private standards is primarily, but not solely, promoted by 
the retail sector, as it is the last link to consumers. Thus, enforcement of 
WTO standards has led to a variety of social contradictions of concern 
not only to NGOs, but also to many consumers. At the same time, the in-
creasingly global scope of supermarkets has shifted the balance of power 
from processors to an oligopoly of retailers, who compete for the atten-
tion of consumers—many of whom are more health conscious and have 
higher disposable incomes than consumers of the past. New consumers, at 
least in the wealthy countries of the North and the rich of the South, base 
their preferences on quality rather than price. Fresh and store-branded 
products have absorbed a lot of this consumer interest, rendering retailers 
more vulnerable to consumer perceptions in case of failure and in case 
of revelations provided by NGOs over social, environmental, or health 
inadequacies associated with their products. Consequently, given the 
tight profi t margin, retailers have necessarily become highly conscious of 
product standards and have often instigated standards in excess of those 
required by government agencies.

“In short,” say Busch and Bain, “the private sector has jumped ahead of 
the public sector, substituting consumer demand for citizen demand, mar-
ket accountability for governmental accountability” (2004, 335). While 
such private re-regulation is responsive to consumer demand, there are 
signifi cant emerging issues with respect to accountability, transparency, 
and democratic input, among others, as a result of the rise of private stan-
dards and big supermarket power.

U.S. State Support of Biotechnology

In spite of free-trade rhetoric, the U.S. government has worked hard to 
facilitate the development of its biotechnology industry. While trans-
national corporations in the agricultural-inputs sector have become the 
crucial agents in producing and disseminating modern agricultural tech-
nologies, this took place in close association with the U.S. government 
(through the U.S. Department of Agriculture) and the U.S. Land Grant 
Universities. The latter produced the science with government funding, 
and fi rms developed the new inputs for modern agriculture. Similarly, 
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research at International Agricultural Research Centers (IARCs) can be 
easily monopolized by transnational corporations (TNCs), which can 
even patent very similar plant varieties to those developed by the IARCs. 
It is a complex situation in which resources developed or preserved by 
public or semipublic institutions may be monopolized by large TNCs. 
This governmental or public support was not limited to economic and 
research support, however, but occurred through policy and law as well, 
as will be presently discussed. Although U.S. farmers also participated in 
this alliance, they never played any determining role as to what technolo-
gies were to be produced or developed; they were merely recipients of in-
novations that responded to the profi t-maximizing interests of TNCs.

Therefore, state-facilitated TNC concentration appears to be the 
norm in biotechnology as developed countries vie for technological he-
gemony, with the United States the consistent leader. As most developing 
nations do not have the resources available to create appropriate tech-
nologies (Otero 1989a), they will very likely be locked in as technology 
consumers—“reduced to importing expensive high-tech packages created 
for developed-nation purposes” (Peritore 1995, 15). China (and India to 
a lesser extent), among developing countries, may be one of the very few 
possible contenders in high technology innovation (Economist 2005).

Control over genetic resources is another method with which de-
veloped states attempt to secure biotechnological dominance (Carlson 
2004). While gene banks have become a priority in developed nations, 
the frequent refusal of these banks to grant germplasm to other nations is 
promoting a system in which monopoly of the world’s genetic resources 
will become a form of power (Kloppenburg 1988). Ironically, as exter-
nally directed agricultural technology compromises the genetic heritage 
of developing countries, they will become increasingly beholden to devel-
oped nations: “Thus, in some sectors, less developed countries’ genetic-
environmental erosion could actually enhance corporate profi tability and 
control” (Peritore 1995, 17; McAfee, this volume).

Biotechnology adds another feature to the food insecurity of develop-
ing nations that production-for-export markets and food import depen-
dency already created. As already discussed, shifts in consumption pat-
terns allowed for the development of the agrifood complex. This complex 
is now an internationally structured food production complex, where 
processed foods are assembled from globally sourced components, much 
like the “world car” (Friedmann 1992, 1995). Technological advances that 
assist in the isolation of “generic ingredients” increasingly allow for the 
substitution of agricultural products in profi t-determined global sourcing 

T4504.indb   15T4504.indb   15 5/20/08   6:47:45 AM5/20/08   6:47:45 AM



16 Food for the Few

strategies (Friedmann 1991, 67), such as the replacement of Caribbean 
and Philippine sugars with the corn-derived sweetener already noted. 
The resulting fl uidity of the international division of labor has consider-
able implications for national economic strategies and trade stability.

Biotechnological research is already under way that might substitute 
key crops from developing nations, such as cocoa, coffee, vanilla, and rub-
ber (Peritore 1995, 22). The resolution of these would have obvious and 
severe impacts on the vulnerability of developing nations. Further, it in-
creases the capability of TNCs to source their ingredients in such a way as 
to externalize environmental costs onto regions outside the view of their 
target market, and thus maintain consumer support for their products.

Patents and the Monopolization of Genetic Resources

A patent is the existing legal form to protect industrial property. In the 
United States a patent grants the monopoly over the use of protected 
inventions—which may be either products or industrial processes—for 
seventeen years, with some exceptions. The holder of a patent title may 
grant a license to those willing to pay royalties, although licenses may 
also be granted without asking payment of royalties, which is rather com-
mon practice in many U.S. universities that do not have much marketing 
experience.

Joan Robinson, the well-known British economist, defi ned patents as 
follows:

A patent is a device to prevent the diffusion of new methods before the 
original investor has recovered profi t adequate to induce the requisite 
investment. The justifi cation of the patent system is that by slowing down 
the diffusion of technical progress it ensures that there will be more 
progress to diffuse . . . Since it is rooted in a contradiction, there can 
be no such thing as an ideally benefi cial patent system, and it is bound 
to produce negative results in particular instances, impeding progress 
unnecessarily even if its general effect is favorable on balance. (Cited by 
Nelkin 1984, 15)

A most defi ning characteristic of the biotechnology industry is its frenzy 
for patents. By 1987, the Economist touted that “in high technology, pat-
ents are symbols of virility. The number of patents fi led by a company is 
a sign of its inventiveness—and its future prosperity” (1987, 82). In the 
particular case of biotechnology, the rise of patent applications is so fran-
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tic that the U.S. Patents and Trademarks Offi ce (PTO) has suffered an 
enormous backlog in processing them. The total backlog of pending ap-
plications, including appeals and amendments, climbed to 6,907 in 1987, 
up from 5,837 a year earlier (Crawford 1988). By 2003, the total backlog 
of biotechnology patent applications had reached 500,000, and it is ex-
pected to reach 1 million by 2008 (Reichardt 2003). In part, this backlog 
has doubtless resulted from the supportive context for biotechnological 
development the U.S. government has attempted to create, such as initi-
ated by the Reagan administration (Otero 1992).

Contrasting views on the favorable balance of the current patent sys-
tem abound, particularly with reference to biotechnology and the inter-
nationalizing of patent agreements. One of the multiple problems posited 
by the proliferation of patents is the tremendous inequality of conditions 
among nation-states to produce inventions. Thus, the countries with 
strong systems of science and technology will have the greatest advan-
tages of monopolizing the commercial use of knowledge. This situation 
induces an additional mechanism of economic polarization and differ-
entiation among countries, as developed countries have prepared well 
to protect the industrial property of their fi rms internationally through 
promoting homogeneous patent legislation across the globe. In fact, one 
of the central elements of the Uruguay Round of the General Agreement 
on Tariffs and Trade (GATT), which lasted from 1987 to 1993, was to 
homogenize intellectual property rights protection across the globe. The 
results were instituted in the Trade Related Intellectual Property Rights 
Agreements (TRIPs) of the World Trade Organization (WTO), the new 
name for GATT as of 1994 (Buttel 2000).

Vandana Shiva claims that American patent law is guilty of the “myth 
of ignorance as innovation,” whereby innovations unknown in the United 
States but practiced elsewhere could be patented (Shiva 2000, 502). This 
system allows U.S. corporations to patent gains made by centuries of in-
digenous cultivation. Shiva argues that the resulting “biopiracy” is so ex-
tensive that it amounts to a form of recolonization. American patent laws, 
however, would not be so disadvantageous to developing countries if it 
were not for their globalization through international trade agreements. 
The WTO’s TRIPs are rooted in U.S.-style patent law, and attempts by 
developing countries to reform the agreements are defeated on the ba-
sis that “the WTO cannot be subordinated to other international agree-
ments” (ibid., 507).

While seemingly at the greatest expense to developing nations, the 
American determination to support its biotechnology industry is not 
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without any repercussions at home. There have been increasing frictions 
over the impacts of biotechnology patents and increasing TNC domi-
nance on local producers. For example, in 1999 a class action lawsuit was 
launched on behalf of American soy farmers, “charging that [Monsanto] 
has not conducted adequate safety testing of engineered crops prior to 
release and that the company has tried to monopolize the American seed 
industry” (Halweil 2000, 203). The U.S. government’s steadfast resis-
tance to labeling GMOs is also raising some consumers’ ire, and even 
without labeling, consumer concern has in fact been able to harm the 
biotech industry’s profi tability (Montague 2000; Halweil 2000). (Kathy 
McAfee expands on these issues in Chap. 3 below.)

In sum, increasing privatization of knowledge, along with the in-
creasing concentration of the biotechnology industry and the agrifood 
complex generally, suggests great diffi culties for applying the technical 
progress that it produces at low social costs. With the huge gap that sepa-
rates the scientifi c production systems of advanced capitalist countries as 
compared to developing countries, the commodifi cation and monopoliza-
tion of knowledge can only have further polarizing effects within and 
between countries. In fact, most of the evidence indicates that the pat-
terns of diffusion of biotechnology products will increase the presence of 
TNCs in developing nations, resulting in increased social polarization, 
the further loss of plant genetic diversity, and other negative impacts. Let 
us turn to how the biotechnology revolution and neoliberal globalism im-
pact Latin America.

Agricultural Biotechnology in Latin America 

and Organization of This Book

Although there were heavy human costs in displacement from agriculture 
to industry, from rural to urban areas in the United States, by the mid-
1950s it could be said that most displaced people from agriculture were 
successfully absorbed in the urban centers. With respect to the ques-
tion of whether agriculture is now a declining sector, as Buttel (1989a) 
suggested in the late 1980s, the answer depends on whether one mea-
sures decline by production and productivity increases or, as he seemed 
to suggest implicitly, by the proportion of the labor force absorbed by 
the sector. Despite a constantly reducing labor force, agriculture’s pro-
ductivity has been historically quite dynamic—indeed surpassing the rest 
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of the U.S. economy during the 1980s in its productivity rate of growth 
(National Research Council 1989, 33), and producing enough food for an 
exportable surplus (Orden, Paarlberg, and Roe 1999). On the other hand, 
if labor force participation were the measure of dynamism, then the ter-
tiary or “services” sector (with over 70 percent of the U.S. labor force) 
would indeed surpass agriculture. But capitalist productivity growth is 
usually measured not by labor absorption but by how much was produced 
per hour, per hectare, or per unit of capital. Thus, when talking about the 
labor productivity associated with a given technology, the more produc-
tive it is, the more labor it tends to displace.

Without the robust process of industrialization that the United States 
experienced after the 1930s, the resulting negative socioeconomic conse-
quences of modern agriculture for Latin American countries have been 
much graver. Massive migrations to the cities occurred, but little employ-
ment could be found. The “tertiary” sector in the cities swelled rapidly, 
very often outside of the formal economy (Portes, Castells, and Benton 
1989), thus absorbing people below their working capacities and diminish-
ing their living standards (Portes and Hoffman 2003). This was certainly 
a sign of productive “dynamism” in agriculture, but it masked severe 
under- and unemployment of people who had been displaced from farm-
ing (Bartra 2004). Changes of this type since the mid-1980s, once neolib-
eral globalism was in full force in most Latin American countries, have 
led population scholars to label the twenty-fi rst century “The Age of Mi-
gration” (Castles and Miller 2003). Latin American agriculture therefore 
became more productively dynamic, but it absorbed fewer people, caus-
ing a social decline that quite arguably was “revolutionary” in impact.

By now, this book’s discussion has been placed in its larger analytical 
context of how biotechnology is part of the third technological revolu-
tion, and how its effects have been exacerbated by the ideological and 
policy context of neoliberal globalism. This technology and policy com-
bination proves to have a “revolutionary” impact in the sense described 
above: Given the technology’s effect of increasing the productivity rate 
of growth and its large-scale bias, small peasant farmers are increasingly 
rendered ineffi cient and expelled from agriculture. The withering away 
of small peasants as cultivators has consequences not only for the social 
structures, but also for the endangerment of biological diversity, to the 
extent that peasants have been the “curators,” so to speak, of many of 
the region’s crops’ biodiversity. Therefore, while Latin American agri-
cultures may be producing a greater share of exports of grains, fruits, 
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and vegetables, their ability to feed their own people has decreased, thus 
becoming dependent on increasing food imports; or increasing numbers 
of people simply go hungry (more on this in the chapters below).

Chapter 2 by Gerardo Otero and Gabriela Pechlaner moves on to dis-
cuss Latin America within the regional frame of the Americas. It dis-
cusses how the technological paradigm of U.S. modern agriculture was 
eventually transferred to the developing world through the “Green Revo-
lution.” It expands the discussion on the U.S. dietary pattern and how 
it has also been transferred to Latin America in substitution of some of 
its grains and cereals as the basis of local diets. Such dietary transfer has 
had major negative effects on Latin America’s peasant farmers by displac-
ing their crops from domestic markets; and on the health of consumers, 
many of who are now also affl icted by an obesity epidemic in the midst of 
malnutrition. The social and environmental sustainability of these pat-
terns is discussed and questioned.

One of the key mechanisms by which the U.S. government has pushed 
the agenda of TNCs throughout the world is by homogenizing scientifi c 
and legal frameworks to protect intellectual property rights. Chapters 3 
and 4 address the specifi c ways in which such promotion is taking place. 
Kathy McAfee’s Chapter 3 discusses how the U.S. state has exported the 
bioengineered crops and the myths developed about how they are ex-
pected to perform molecular miracles in the solution to world hunger. It 
points to continuities between transgenic crops and problems of the Green 
Revolution noted in Chapter 2. McAfee raises the question of whether 
genetic engineering can open a new path to agricultural development in 
Latin America. She then offers a survey of the published evidence about 
the actual, rather poor performance of transgenic crops, the problems of 
resistance and genetic erosion, and the reasons why transgenic crops do 
not represent a new technological direction in agriculture, but rather a 
continuation of the modern agricultural paradigm. McAfee then outlines 
various key geographies of difference that distinguish agriculture in the 
United States from farming in most developing countries, pointing to the 
risks of globalized, deregulated biotechnology and to the limitations of 
any standardized, technology-centered approach to agricultural produc-
tivity. She concludes with an outline of more promising alternatives to 
improving Latin American agriculture based on bottom-up perspectives 
that take into account local farmers and agroecological conditions.

In tandem with promoting a “science” approach to setting world stan-
dards, pushing neoliberal globalism as the dominant ideology has put 
considerable pressure on Latin American countries to construct regu-
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latory frameworks that prepare the path for a smooth introduction of 
transgenic crops. Chapter 4 by Kees Jansen and Esther Roquas explores 
the interactions evolving between Latin American countries and inter-
national organizations to establish such frameworks in the shortest time 
possible. It raises a series of critical questions about the current trend to 
harmonize biosafety regulations. Jansen and Roquas argue that the prob-
lem of developing biosafety regulatory frameworks cannot be reduced to 
the relatively simple problem of how to increase local scientifi c and regu-
latory capacity. The issue is much broader and requires proper attention 
to controversies and contrasting views around biotechnology, the het-
erogeneity of national political cultures and socioeconomic conditions, 
and the complexities of regulation making and implementation in weak 
developing states. The making of biosafety regulation is thus basically a 
sociopolitical issue and not a technocratic one. The latter receives ample 
attention of international organizations; the former receives hardly any.

Chapters 5–10 are intended to add depth to the broad trends noted in 
the previous chapters by looking at how they materialize in various case 
studies and with a focus on more specifi c issues. Manuel Poitras’s Chap-
ter 5 offers the political economy of changes resulting in Mexico’s legis-
lation to allow and promote transgenic agriculture, as well as the main 
agro-industrial profi le characterized by the existence of only one major 
biotechnology company in the country. On the basis of primary and 
secondary data, he contests the scale-neutrality argument which claims 
that small-scale peasant farmers will benefi t from the new biotechnology. 
Poitras analyzes state responses to the new agricultural biotechnologies 
by reviewing the regulation of their use in Mexican agriculture, and the 
position of public research on this matter. Finally, he presents the private 
sector’s outlook regarding these technologies by looking at the trans-
genic products that have been commercialized in Mexico by the turn of 
the twenty-fi rst century, as well as the strategies of the only life science 
company of Mexican capital, called Pulsar. He concludes that the mode 
of introduction of genetic engineering technologies into the Mexican 
countryside in the current context of neoliberal globalism does not favor 
their use by small peasant farmers.

In Chapter 6, Liz Fitting assesses the direct and indirect but devastat-
ing effects of genetic engineering in North American corn production 
for Mexico’s maize producers. Given that Mexico is the biological center 
of origin for corn, it contains the greatest biodiversity of this particular 
crop, estimated at over 10,000 local varieties (Nadal 2000). In order to 
protect this biodiversity, Mexico’s government banned the importation 
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of transgenic corn for agricultural production. One would think that in 
this case no particular effects of biotechnology would be felt. Yet, in the 
Tehuacán Valley, one of the sites of original maize domestication ten to 
twelve millennia ago, transgenic corn was found in farmers’ fi elds. Such 
discovery amplifi ed a controversy about the extent to which transgenic 
corn imports (for animal feed or to produce high-fructose corn syrup), 
largely from the United States and Canada, pose a threat to biological 
diversity in the crop’s center of diversity and origin. The introgression of 
transgenic corn in her Tehuacán Valley case study is situated within the 
context of what Fitting designates as the “neoliberal corn regime”: cuts 
in subsidies to small-scale producers and the policy gaps in agricultural 
biotechnology regulation. Social issues explored by Fitting include the 
insuffi cient resources to enforce regulation and to educate and support 
small-scale corn producers, and increasing hardships faced by peasant 
cultivators, such as labor migration and the regional decline in agricul-
ture under the neoliberal corn regime.

Chapter 7, by Gerardo Otero, Manuel Poitras, and Gabriela Pechlaner, 
offers a comparative study of state policies and farmers’ adoption patterns 
of agricultural biotechnologies in North America. The main focus is 
on the regional experience of the La Laguna dairy farmers in North-
 Central Mexico with the controversial recombinant bovine somatotropin 
(rBST, a milk productivity-enhancing hormone for dairy cows), within a 
North American context. The fi rst part offers comparative consideration 
regarding the regulation of rBST around the world, focusing on debates 
in the region of the North American Free Trade Agreement (NAFTA). 
The second section analyzes the economics of rBST use in the La La-
guna region of Mexico, raising signifi cant doubts about the profi tability 
of using rBST in this region. The next section presents fi eldwork ma-
terial on the qualitative assessments by capitalist dairy farmers in La 
Laguna of rBST’s yield and profi tability performance, why they adopted 
it, did not adopt it, or stopped using it, as well as Monsanto’s marketing 
strategy in the region. The fi nal section offers a political-economy and 
cultural interpretation of these qualitative data, as well as a research 
agenda based on the empirical questions that remain for a better under-
standing of the larger political economy of agricultural biotechnologies 
in the Americas.

Argentina was considered one of the world’s “food baskets” for the bet-
ter part of the twentieth century. By the turn of the twenty-fi rst century, 
however, Argentina’s overspecialization in transgenic soy production had 
resulted in an agricultural and hunger crisis. This tragedy is analyzed 
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in Chapter 8 by Miguel Teubal. He examines the irony that one of the 
major food producers in the world, which fed its people and routinely had 
agricultural surpluses for export, is now facing famine among its popula-
tion. This paradox has resulted from the combination of neoliberal state 
policies that favor export promotion and the biotechnology revolution 
around transgenic crops. The result has been an agricultural system that 
has come to overspecialize in the production of transgenic soybeans for 
export. Teubal points toward alternative policies for science and technol-
ogy, based on local universities, and the diversifi cation of food produc-
tion for the internal market.

Given Brazil’s importance as Latin America’s leading agriculture pro-
ducer, Wendy Jepson, Christian Brannstrom, and Renato Stancato de 
Souza offer in Chapter 9 an analysis of the emblematic case of attempting 
to keep Rio Grande do Sul, a state south of Brazil, free of genetically mod-
ifi ed crops. The Brazilian judicial system has maintained an injunction on 
commercial planting of GM crops while allowing GM crop experimen-
tation. However, experimentation without commercialization is only a 
temporary policy. This chapter draws on semistructured interviews, gov-
ernment documents, and other primary sources to assess whether Brazil’s 
so-called “GM-free” status was politically and legally sustainable. First, 
the authors review the regulatory framework, the main actors, and gov-
ernment and research institutions involved in the biotechnology debate. 
This review illustrates how federal- and state-level policies are often in 
confl ict over the experimentation, regulation, and commercialization of 
GM crops. More often, nongovernmental groups’ legal and popular pro-
tests over current policies further shape the extent to which these tech-
nologies are regulated by the judicial system and accepted by the general 
public. Finally, the authors discuss the potential of unconventional alli-
ances between key farmer producer groups opposed, at present, to GM 
crops and oppositional NGOs to maintain GM-free commodity markets. 
From this perspective, they argue that, even if the federal courts allow 
commercial planting of GM crops, it is not inevitable that GM technol-
ogy will saturate all production systems in all areas of Brazil. State-federal 
political confl ict, skepticism by key farmer groups, and activism by non-
governmental organizations will shape the geography of GM production 
in Brazil, probably maintaining signifi cant GM-free areas.

Finally, for Brazil, Shuji Hisano and Simone Altoé explore in Chap-
ter 10 farmers’ acceptance of GMOs. They approach this issue from the 
viewpoint of “globalization versus localization,” as well as “industrializa-
tion versus sustainability” discourses, because they grasp this issue as a 
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manifestation of the increasing integration of Brazil into the global re-
structuring of the agrifood system. Brazil can be divided into two main 
areas of soybean cultivation, the traditional (based on small family farms) 
and the cerrados (based on large corporate-like farms). Hisano and Altoé 
focus on the southern part of Brazil, since it is a traditional soybean-
producing area. Concerned about the situation of small family farmers, 
as well as the general reality of farmers in that region, they examine the 
extension programs and discuss whether public institutions benefi t small 
family farmers and help to transform their reality in the region. They fo-
cus on EMATER/RS, an extension institution in the state of Rio Grande 
do Sul working with a sustainable-agriculture approach based on agro-
ecology. This kind of response may work well when dealing with both 
GMO issues and the predicament of small farmers facing globalization 
and industrialization.

In Chapter 11, Manuel Poitras examines the social movements that 
have emerged to contest the current use of genetic engineering, situating 
them in the context of the restructuring of state-society relations. The 
central concept developed is that of “technological hegemony,” which in-
corporates the hypothesis that major technologies usually carry a veneer 
of political neutrality in order to be pervasively adopted, and eventually 
become part of the dominant “technological hegemony.” In many parts 
of the world, genetic engineering has failed to become hegemonic, and 
has instead attracted protest and mobilization against its use. The causes 
for this failure are examined here, with particular reference to Mexico. 
Drawing from primary as well as secondary sources, social movements 
contesting the fl edging technological hegemony of GMOs in Mexico are 
then examined. This analysis situates the politics of GMOs in the context 
of the broader struggles of the Mexican peasant and indigenous social 
movements, mainly in relation to their emergence from the authoritarian-
corporatist structure of the developmentalist years, and to their core po-
litical claims to autonomy and self-management.

My concluding Chapter 12, written with Gabriela Pechlaner, draws 
the main lessons from the Latin American experience with the biotech-
nology revolution in agriculture. It focuses on what have been the main 
political-economy determinants of adoption and diffusion of the tech-
nology. It sums up its main impacts, who have been the main players in 
promoting it—corporations, governments, and adopters—and who have 
been the main challengers. Far from the idyllic images created by its pro-
ponents, biotechnology’s introduction, which has coincided with the ad-
vancement of neoliberal globalism, has wreaked havoc on Latin America’s 
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agriculture and its capacity to feed its own people. The chapter ends with 
a prospective outlook as to the potential alternatives that might be more 
socially and environmentally sustainable, as well as a proposed agenda for 
future research.

Notes

1. As far as I know, Michael J. Mandel is no relation to Ernest Mandel. He is 
the Chief Economics Editor of BusinessWeek. Interestingly, though, since the late 
1990s M. J. Mandel has been one of the main proponents of the “New Economy” 
notion to characterize the new expansionary phase of capitalism, based on in-
creased productivity growth from new technologies.

2. Thanks to Martin Kenney for this insight.
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CHAPTER 2

Latin American Agriculture, Food, and 

Biotechnology: Temperate Dietary Pattern 

Adoption and Unsustainability

Gerardo Otero and Gabriela Pechlaner

The main proposition addressed in this chapter is that, with the global-
ization of capitalism, national agricultures in Latin America have increas-
ingly conformed to temperate-climate food consumption and production 
patterns. Because the Green Revolution has been effectively transferred, 
at least to the regions with irrigated agriculture, Latin America has be-
come technologically dependent. Adopting dietary patterns of temperate 
countries and technological dependency entails undesirable social and en-
vironmental implications. Socially, farm structures tend to become quite 
polarized, with fewer and larger farmers surviving, and the rest rendered 
bankrupt or productively redundant. Environmentally, modern technol-
ogies have taken agriculture to an unsustainable point: soil erosion, land 
and water contamination, and decreased genetic diversity are just a few 
of the problems that bring into question the sustainability of this pro-
duction model. Furthermore, the diet based on meat and dairy products 
has become dangerous to people’s health, for it is clearly associated with 
increased incidence of heart disease and various cancers.

On the positive side, it should be said that these problems, which fi rst 
emerged in the United States (see Chap. 1, this volume), have prompted 
the attempt to explore alternative agricultural practices. A number of 
studies have found that alternative agricultural practices, which enhance 
the biological interactions of the environment and keep chemical inputs at 
a minimum, are not only friendly to the environment but can also be eco-
nomically profi table (Altieri 2001; National Research Council 1989). This 
“movement” toward an alternative agriculture is still a minority trend in 
the United States, but there is some indication that it is growing. Certi-
fi ed organic agriculture, for example, more than doubled between 1992 
and 1997, and shows continued strong market signals (Greene 2001, 19). 
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Nonetheless, by 2001, still only 0.3 percent of total farmland was certifi ed 
organic, although there are important variations. For example, while top 
American fi eld crops continue to have low rates of organic certifi cation 
(e.g., corn, 0.1 percent, soy, 0.2 percent, and wheat, 0.3 percent), fruits, 
vegetables, and herbs show strong organic trends (e.g., apples, 3 percent, 
and lettuce, 5 percent) (USDA, ERS, “Data,” 2002).

The question is whether alternative agriculture may become estab-
lished to any signifi cant degree in the current socioeconomic and insti-
tutional context. This context includes, on one hand, that agricultural 
biotechnology and genetic engineering have been added to the mix of 
“modern agriculture.” On the other hand, the biotechnology revolution 
has converged with neoliberal globalism and its attendant policies of mar-
ket orientation, deregulation, privatization, withdrawal of state subsidies, 
and so on. This institutional, ideological, and policy context represents a 
big contrast to that in which the Green Revolution was introduced: the 
milieu of a nationally oriented development model, focused on internal 
markets, protectionism, public agricultural research, state subsidies for 
farm production, and so forth.

The technological paradigm of modern agriculture involves a specifi c 
package of inputs made up of hybrid and other high-yielding plant vari-
eties; mechanization; agrochemical fertilizers and pesticides; and irriga-
tion. The “Green Revolution” is the name adopted by this technological 
package when it was exported to developing countries. While the Green 
Revolution technically began in Mexico in 1943, with a program promot-
ing high-yielding wheat varieties (Hewitt de Alcántara 1978), its origin 
and initial development were located in the agriculture of the United 
States, dating from the 1930s (Kloppenburg 1988). This exported pack-
age then became the “technological paradigm” for modern agriculture 
throughout the twentieth century (see Chap. 1, this volume).

After its initial success with wheat in Mexico, the technological pack-
age quickly spread to Asia and other parts of the developing world, spur-
ring a “revolution” of increased agricultural productivity. Globally, the 
crops most affected by the modern agricultural paradigm, in terms of 
hybrid and improved plant varieties, were corn, rice, and wheat—the 
most important food crops in the world. The rest of the technological 
package was extended to a large number of crops through massive ap-
plications of chemicals based on hydrocarbons. This is particularly the 
case in the production of fruits and vegetables (Murray and Hoppin 1990; 
Thrupp 1991).

32 Food for the Few

T4504.indb   32T4504.indb   32 5/20/08   6:47:50 AM5/20/08   6:47:50 AM



The technological package of the Green Revolution was not applied 
across the board in developing countries, however. As a complete package 
it was adopted mostly in irrigated agricultural areas in Latin America, the 
Near East, and North Africa; while in Asia, a selective adoption was made 
which was much less mechanization-intense. In contrast, few regions in 
Sub-Saharan Africa have adopted the Green Revolution technologies 
(Evenson and Gollin 2003; ILO 1988). One of the consequences of this 
differential adoption of technological innovation is that vast regions of 
the developing world have become largely marginalized from the world 
economy. If we take “irrigated area” as a rough indicator of those regions 
that were suitable to adopt Green Revolution technologies, the propor-
tion of arable lands that were irrigated in developing countries was only 
26 percent by 2001 (FAOSTAT). Although some of the best rain-fed re-
gions have adopted modern technologies, the largest proportion of rain-
fed cultivated area in developing countries has remained without them 
(Paarlberg 1988). Therefore, some 74 percent of arable lands in develop-
ing countries are excluded from the modern agricultural paradigm, and 
thus from the global economy. Differential adoption (and impacts) did 
not only occur between world regions, of course, but also within regions, 
as will be discussed in more detail later.

There could be an optimistic side to such regional differential adop-
tion. Those “marginalized” regions of the world might have the possibil-
ity of moving directly beyond the technological paradigm of modern ag-
riculture into one that maximizes the biological synergies of ecosystems. 
This could increase production and expand employment opportunities 
in such a way that the economic and environmental sustainability of ag-
riculture are preserved. The current economic and institutional trends 
lead more to pessimism than to optimism, however. Trends of the last 
two decades of the twentieth century indicate that rather than contrib-
uting to produce an “alternative agriculture,” biotechnology and genetic 
engineering are controlled by the same private economic actors that ulti-
mately became central to the “technological paradigm” of modern agri-
culture. Furthermore, the agricultural-inputs industry, on one hand, and 
the agricultural distribution and processing industries, on the other, have 
both become greatly concentrated in just a few economic agents. The 
consequences of this will be illustrated in this chapter.

We argue that new products resulting from biotechnology reinforce 
and deepen the structural changes initiated by the Green Revolution 
and that, given the different institutional and economic policy context 
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in which biotechnology emerged, it is having even greater socially and 
regionally polarizing effects. Moreover, we maintain that the major ob-
stacle to overcome in order to move in the direction of an alternative 
agriculture, both in the United States and in Latin American countries, 
is the current market structure of input producers and agricultural dis-
tributors and processors in the agrifood complex. This market structure 
is made up of a set of oligopolistic transnational corporations (TNCs), 
which are directing the trajectory of biotechnology research in ways 
that are socially and environmentally problematic (Heffernan and Hen-
drickson 2002; Hendrickson and Heffernan 2005). Most notably on the 
inputs side, rather than developing products to make farmers less depen-
dent on the use of agrochemicals, TNCs have been advancing research 
and development that further entrench and extend the petrochemical era 
of agriculture.

The most blatant example of this entrenchment can be found in the 
genetic traits selected for promotion: the largest proportion of trans-
genic or genetically modifi ed (GM) crops launched since 1995 are pro-
grammed to be herbicide resistant, allowing for seed and herbicide to be 
sold together, as the central components of a new technological package. 
The increasing vertical integration between input suppliers on one hand 
and output processors on the other promotes this course and creates a 
power imbalance that further decreases the potential for democratic 
change.

This chapter is divided into three main sections. The fi rst and larg-
est section identifi es the social and environmental problems that have 
emerged with the transfer of modern agriculture to Latin American 
countries, some with aggravated consequences to those that emerged in 
the United States (Chap. 1, this volume). The second section addresses 
the temperate dietary pattern adoption that has taken place in the re-
gion, and notes its associated consequences. The third section places the 
emergence of the biotechnological revolution in the context of these pre-
vious sections—adding the centrality of transnational corporations or 
TNCs—and discusses its impact on the social and environmental issues 
fi rst raised by the Green Revolution. Two differences of biotechnology 
are highlighted—environmental particularities and the private corpo-
rate dynamics of TNCs—and the implications of such differences are 
outlined. In the conclusion we argue for the democratization of agricul-
tural research agendas, so that new technologies can be developed that 
are friendly to small producers and to the environmental sustainability of 
agriculture.

T4504.indb   34T4504.indb   34 5/20/08   6:47:50 AM5/20/08   6:47:50 AM



Latin American Agriculture, Food, and Biotechnology 35

The Green Revolution in Latin America

In this section we argue that the impacts of modern agriculture in Latin 
America largely parallel those outlined for the United States in Chapter 1 
of this volume, except that they have been even more socially polarizing 
and detrimental to the environment. Two major differences should be 
noted from the outset between the United States and the Latin American 
experiences with modern agriculture. First, whereas the United States 
underwent a robust industrialization process that was able to absorb the 
rural masses displaced from agriculture, Latin American countries have 
had to struggle with growing unemployment and underemployment in 
cities unable to effectively absorb the incoming rural masses (Portes 
1989; Portes, Castells, and Benton 1989; Eckstein 1990; Gilbert 1998; 
Castles and Miller 2003). Further, while this urbanization process took 
some time in the United States, the transition away from subsistence and 
small agriculture in some regions of Latin America has occurred at a sig-
nifi cantly faster pace. The highly inequitable distribution of land from at 
least Spanish colonization onward made things worse in Latin America, 
also with the failure of agrarian reforms and the subsequent crumbling of 
agrarian structures (Thiesenhusen 1989, 1995; Bryceson, Kay, and Mooij 
2000; Petras and Veltmeyer 2005).

Second, although some important regional differences exist in U.S. 
agriculture, based mostly on the social organization of production, the 
modern technological paradigm was adopted across the board. In con-
trast to this, only irrigated regions of Latin America were capable of prof-
itably adopting such a technological model. Due to these two differences, 
the problems of social and environmental issues have been much graver 
in Latin America than in the United States.

The Green Revolution

The Green Revolution was fi rst launched as a means to forestall red revo-
lutions in the developing countries through increasing food production. 
In the early Green Revolution years, concerns were high about a popula-
tion growth that was projected to outpace food production capabilities. 
With respect to increasing food production, the Green Revolution was 
phenomenally successful. Despite subsequent losses from soil degrada-
tion (as will be discussed), global cereal yields have consistently increased 
since the 1960s. From 1966 to 1990, global wheat production increased 
over 75 percent, while rice production doubled (Davies 2003, 125). At the 
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national level, this sometimes had dramatic results. For example, with a 
77 percent area adoption of high-yield varieties (HYVs), Indonesia wit-
nessed a 276 percent increase in production (Davies 2003, 125). For de-
veloping countries more generally, the average cereal yields increased 
2.3 percent annually; 2.1 percent per year in Latin America (Weibe 2003, 
10). It is estimated that 50 percent of the improved yields were a result of 
genetic improvements and 50 percent were due to the increased use of 
conventional inputs (Byerlee et al. 2000, cited in Weibe 2003, 10)—the 
combined technological package of modern agriculture.

Consequently, in contrast to Malthusian fears that population growth 
would outpace food production, post–Green Revolution production in-
creases have not only met, but even outpaced, global population growth. 
While global population increased 110 percent from 1950 to 1990, global 
cereal production increased 174 percent for the same time period (Dyson 
1996, 101). While this increased production is by no means evenly dis-
tributed over the globe, the very fact of it indicates the potential for new 
technologies to subvert a demographically induced food crisis, and fu-
els arguments for further technological increases, such as those brought 
about by biotechnology. For this reason, it is important to directly ad-
dress what was the role of these technologies with respect to hunger 
alleviation.

While the Green Revolution was indisputably successful in increas-
ing food production in vulnerable regions, it is decidedly less certain 
what its actual impact on hunger has been. Critics of the Green Revolu-
tion have argued that its increased food production has not necessarily 
translated into less hunger. Not to overstate the issue, but the number of 
food- insecure people in the developing world has declined overall. For 
example, the number of food insecure has declined from 960 million in 
1969–1971 to 791 million in 1995–1997 (Pinstrup-Andersen and Pandya-
Lorch 2000, 3). There is a great degree of variation between countries, 
however, with some improving and others declining in their proportion 
of food secure. Lappé, Collins, and Rosset argue that while total food 
availability increased 11 percent per person and while the number of hun-
gry people fell 16 percent over the key Green Revolution decades (be-
tween 1970 and 1990), removing China from the analysis actually results 
in an 11 percent increase in the number of hungry people in the rest of 
the world (Lappé, Collins, and Rosset 1998, 61). In South America, for 
example, while there was an 8 percent increase in per capita food supplies, 
the number of hungry people actually increased by 19 percent (ibid.). 
Such contrasting results are refl ective of the different social structures 
and their respective impacts on social inequality.
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Therefore, questions about inequality, distribution of benefi ts and 
losses, and persistent hunger have followed hard on the heels of Green 
Revolution successes with higher yields. Consequently, much attention 
has been paid to investigating the “inevitability” of the new technologies 
and their impact on poverty alleviation: do high-yield ([HY] or “mod-
ern variety” [MV]) seeds necessarily benefi t the poor, as it seems reason-
able to assume? Early proponents of the Green Revolution claimed that 
the technology knew no distinction between large and small farmers—
that it was scale-neutral. Lipton (1989) argued that high-yield varieties 
do not transform power structures and relations of production because 
“MV [Modern Variety] technology is too ‘seriable,’ ‘separable’ and ‘single 
unit’ for that.” 1 Already by the late 1980s, however, numerous studies had 
raised the possibility that such optimism may not be warranted. Poor 
people can be affected by the new technology as small farmers, as labor-
ers, and as net purchasers of food (Das 2002). Therefore, the impact of 
the technology on all three aspects would need to be determined in order 
to make any assumptions about poverty alleviation.

Most signifi cantly, despite their theoretical “scale-neutrality,” Green 
Revolution technologies have ultimately been found to disproportion-
ately disadvantage small producers. The best yields require the applica-
tion of the petroleum-based package of fertilizers and pesticides, which 
increases the capital required for profi table farming. Decreased genetic 
diversity and increased intensity of modern production heighten disease 
and pest problems, which affect even non–Green Revolution farmers, 
and further increase the incentive for chemical inputs. At the same time, 
“credit, tenural and marketing arrangements have tended to favour the 
adoption of the new technologies by larger rather than smaller farmers” 
(Conway and Barbier 1990, 22). Small farmers cannot gain volume dis-
counts, or “hold out” for the best crop price; they pay substantially higher 
interest rates to local moneylenders; and “government subsidized credit 
overwhelmingly benefi ts the big farmers” (Lappé, Collins, and Rosset 
1998, 67–68). Those who do not adopt the technologies are further dis-
advantaged by the decreased price for their products, while adopters can 
offset price declines with increased yields. Thus small peasants are ren-
dered “ineffi cient” by the introduction of new technologies: because they 
cannot afford to adopt them, they are condemned to bankruptcy and/or 
living in poverty and marginality. This trend has become particularly ex-
acerbated since the onset of neoliberal reform in the 1980s (Rubio 2001, 
2004; von Bertrab 2004).

Numerous other factors, such as labor and migration, can further in-
fl uence the impact of Green Revolution technologies. Overall, however, 
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the fi ndings have strongly critiqued assumptions of the technology as 
necessarily being “pro-poor.” A 1995 report that reviewed “every research 
report published on the Green Revolution over a thirty-year period” was 
quite revealing. Out of the 300 reports reviewed, 80 percent were found 
to conclude that inequality increased as a result of the Green Revolu-
tion (Boletim da Commissão Pastoral da Terra-CPT, cited in Lappé 
et al. 1998, 65). As a direct result of these experiences with the Green 
Revolution, “economists have learned that the social and economic en-
vironments people live in have more to do with who benefi ts from new 
technology than the specifi c characteristics of the technology itself” 
(Arends-Kuenning and Makundi 2000).

In sum, agricultural-productivity-enhancing technologies are not nec-
essarily to the inevitable benefi t of the poor and hungry. Similarly, from 
this analysis of the Green Revolution we may conclude that poverty is 
not a “thing” but a “socio-spatial process” (Das 2002, 25). Consequently, 
“whether the GR or any technology will enhance or mitigate poverty is a 
contingent matter” (Das 2002, 19).

In the end, the new production system introduced into developing 
countries has had a polarizing effect. Food production has increased, and 
while the total number of hungry people is expected to continue to decline 
in many places (excluding sub-Saharan Africa), the nutritional gap—the 
“gap between available food and food needed to meet the minimum daily 
caloric intake requirements estimated by FAO” (Weibe 2003, 43)—is pre-
dicted to increase for many regions. In 2000, the nutritional gap in Latin 
America and the Caribbean was 0.7 million metric tons. This is predicted 
to rise to 0.9 million metric tons by 2010 (Shapouri and Rosen 2000, 
cited in Weibe 2003, 44). Nonetheless, the Green Revolution was not so 
much a plot as the result of extending the capitalist and U.S. agricultural 
models to the Third World.

Modern versus Traditional Production and Labor: 

Social and Regional Polarization

Having outlined the general social and regional polarization trends linked 
to the introduction of the new technologies in developing countries, we 
will now take a moment to look more specifi cally at the Latin American 
experience. We will fi rst discuss these trends as a result of the new tech-
nologies, and then we will address environmental problems.

Mexico was the fi rst Third World country which imported Green 
Revolution technologies for its agricultural development, and shared in 
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their expansion and testing. The Green Revolution was more polarizing 
in Mexico and many other developing countries than in the United States 
because most of the productive units in Mexico were of subsistence, peas-
ant type, with few possibilities of making capital investments in the tech-
nological package. Latin American government policies have tended to 
favor landowners and agricultural companies. Given the heavily mecha-
nized character of their operations, they tend to employ few people and to 
orient their production toward exports, rather than the national markets. 
In contrast, subsistence farmers who do produce for local and regional 
markets have received little or no government support; their main role 
has been to keep urban food prices down (Dyson 1996, 191).

Consequently, only a tiny minority of rural producers—agricultural 
entrepreneurs—were to become the basis for the increased production 
and productivity of commercial and export crops (Sanderson 1986; Mares 
1987; Otero 1999). Governmental attitude has focused on agricultural in-
tensifi cation of “high potential agricultural areas” (Pichón and Uquillas 
1997, 489), and therefore, the polarization that occurred within commu-
nities and between producers was replicated on a larger scale between 
regions.

In Latin America, Green Revolution technologies were only introduced 
in the humid pampas of South America, the irrigated areas of Mexico, 
the Caribbean islands, the Pacifi c coast, and some tropical areas. During 
the period between 1961 and 1990, 71 percent of the increased produc-
tion in the LAC region resulted from increased yields obtained mainly 
from these areas, while the remaining 29 percent was obtained from area 
expansion. (Pichón and Uquillas 1997, 489)

Rice provides a good example of the polarization dynamic that is set in 
motion by the American agricultural package. A summary report on the 
economic impact of improved varieties of rice and beans by the Centro 
Internacional de Agricultura Tropical (CIAT) indicates that rice has been 
integrated into Latin American diets to the point where it has now sur-
passed wheat, maize, cassava, and potatoes as a source of calories, with 
per capita rice consumption increasing from 10 kilograms in the 1920s to 
30 kilograms by the 1990s (Schoonhoven and Pachico 1998, 2). This tran-
sition to greater rice consumption has in part been the result of changing 
diets due to urbanization, as will be discussed. Therefore, improvement in 
yields of such an important food crop could have important implications 
for hunger alleviation. Modernization of rice varieties and agricultural 
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practices has in fact caused a much celebrated doubling of production 
yields with only moderate increases in the area planted (ibid., 6)—a rather 
signifi cant feature in the context of increasing population pressures.

The benefi ts of increased rice yields, however, have not been evenly 
distributed. Productivity gains of irrigated areas have benefi ted the pro-
ducers in these areas, and they have also benefi ted consumers (with a 
50 percent decline in the price of rice, in real terms, in the last thirty 
years). Without the benefi ts of adopting the technology and its conse-
quential increase in productivity, however, the drop in rice prices comes 
at a substantial loss to those farmers outside the irrigated areas. The 
transition from subsistence agriculture to commercial agriculture, there-
fore, necessarily implies the semi-proletarianization of a large proportion 
of “traditional producers.” We say semi-proletarianization because the 
inability of the rest of the macro economy to absorb bankrupt peasants 
in jobs with livable wages condemns many of them to continue trying 
to scrape a living from agriculture. By themselves, however, neither land 
nor agricultural wages are suffi cient sources of income for the vast major-
ity of rural dwellers (for fi gures on Mexico, see Otero 1999, Chap. 4).

A comparative study by the USDA-ERS on U.S. and Mexican hired 
farm labor is quite illustrative of the agricultural dynamics in Mexico. 
The report notes that the gap between “modern” and “traditional” farms 
in Mexico has widened “due to large differentials in organization, tech-
nology, and fi nancing” (USDA, ERS, “Farm,” 2001, 16). The “modern 
sector” of Mexico’s agriculture has benefi ted from freer trade in North 
America, “while offering seasonal employment to farmworkers from the 
traditional agricultural sector” (“Farm,” 16). Consequently, this “siz-
able pool” of available laborers acts as a comparative advantage for the 
 Mexican modern agricultural sector as it seeks out new export markets 
(ibid., 14).

Viewed from the perspective of the traditional farmer, however, these 
dynamics are rather less rosy, as the “plentiful supply” of laborers means 
more competition for limited employment. In fact, 1.4 million of the 
2.3 million hired farmworkers are migrants, chasing a series of seasonal 
and part-time jobs (ibid., 15). This employment varies greatly by region. 
It has decreased at an average 7.6 percent annually in the central states 
between 1996 and 1999, largely as a result of the land and labor absorp-
tion of urbanization (ibid.). At the same time, agricultural employment is 
growing in the southern states, which have “relatively high levels of pov-
erty and a larger indigenous population” (ibid.). Further, in real terms, ag-
ricultural wages in Mexico have been decreasing 4.3 percent annually on 
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average between 1989 and 2000. Given the context, there is nonetheless 
“little evidence of a single commodity or activity in Mexico’s agriculture 
facing diffi culties obtaining hired labor” (ibid.). As a result, large pro-
portions of Mexicans migrate from rural areas in search of employment, 
often as far as the United States, where they are drawn by the huge wage 
differential between the two countries ($3.60 in Mexico versus $66.32 in 
the United States for eight hours’ labor in 2000). In 1998, Mexican labor-
ers in the United States (57 percent of whom were undocumented) made 
up 78 percent of all U.S. farmworkers (ibid., 14).

In sum, even these brief statistics clearly illustrate the hardship in-
volved in the proletarianization or semi-proletarianization of traditional 
laborers that results from the introduction of modern agriculture. Mexi-
can migration to the United States had reached such proportions by the 
twenty-fi rst century that some analysts talk about Mexico’s loss of “labor 
sovereignty” (Bartra 2004). Related to this phenomenon, dollar remit-
tances from Mexican migrants in the United States have reached all-time 
highs. From being the fourth source of foreign revenue in the early 1990s, 
by the turn of the century they became the second source, after oil, beat-
ing manufacturing exports and tourism (Delgado Wise 2004).

Environmental Issues: 

Contamination, Soil Degradation, and the Loss of Genetic Diversity

The pollution and health problems associated with the intensive use of 
agrochemicals are often more acute in Latin America, due to the greater 
laxity of legislation and its insuffi cient enforcement. It is widely known 
that many chemicals that have been banned or restricted in the United 
States continue to make their way into Third World markets (Restrepo 
1988; Murray and Hoppin 1990). Further, farmers with little formal edu-
cation from these countries are much more likely to exceed the necessary 
amount of pesticides and herbicides. The problems of Third World adop-
tion of modern agriculture, however, are not limited to regulatory lax-
ity or procedural lack of knowledge. The biggest environmental issues of 
U.S.-style intensive agricultural practices—soil degradation and erosion 
and chemical contamination from modern agricultural inputs—are both 
replicated and exacerbated in developing countries. To these impacts, we 
must add the exacerbated health effects on humans. The World Health 
Organization estimates 25 million cases of pesticide poisonings occur 
each year the world over. The tragedy for developing countries is that 
while 80 percent of pesticides are used in developed countries, 99 percent 
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of pesticide poisonings occur in developing countries (United States Em-
bassy Website, Tokyo, Japan, 2002).

A key argument behind Green Revolution technologies is that, due to 
their land-saving capabilities, the use of these high-input, high-yield va-
rieties is actually an environmentally sound way of meeting the food de-
mands of a growing population. For example, estimates are that it would 
have required double the planted area to achieve the same increases in rice 
yields that were attained through the irrigation and variety improvements 
in Latin America (Schoonhoven and Pachico 1998, 7). On the other hand, 
there are also reports that even on the productive lands, returns from the 
high-yield varieties are beginning to decline (World Development Re-
port [WDR] 2003; Conway and Barbier 1990). The Global Assessment of 
Soil Degradation (GLASOD) estimated that since 1945, 38 percent of the 
world’s cropland has been degraded to some extent. Estimates for Latin 
America are that degradation has affected 51 percent of cropland (Weibe 
2003, 15).

Soil erosion is “substantially greater in tropical developing countries, 
where soils, rainfall, and agricultural practices are more conducive to 
erosion” than in the United States (WDR 1992, 56). Crop yields are de-
clining as a result of soil degradation, but this is less of a problem in the 
aggregate than for specifi c countries and crops: most notable for devel-
oping counties are reductions in yields for maize (WDR 1992, 56). The 
deterioration of agricultural soils is particularly signifi cant for dryland 
areas, such as can be found in large rural pockets of Mexico (WDR 
2003, 61). Again, erosion rates differ by crop, region, and soil type, but 
weighted average annual erosion rate estimates for Latin America range 
from 8.7 tons per hectare for potatoes to 15.0 tons per hectare for maize 
(Weibe 2003, 31).

Soil degradation has a variety of causes. Scholars of high technologies 
in agriculture agree that the erodibility of marginal lands is the reason 
why intensive technologies like those of the Green Revolution and bio-
technology should only be used on less erodible lands. The 2003 World 
Development Report found that although government and the private 
sector had been emphasizing the development of lands with commercial 
potential—on the assumption that as these were developed, less produc-
tive lands would be abandoned—these assumptions had been fl awed. Not 
only does much of the rural population of developing countries remain 
on fragile lands, but it is estimated that the population on fragile lands 
has actually doubled since 1950 (WDR 2003, 59), as increased population 
pressures are forcing people into lands that are of marginal agricultural 
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quality. Soil degradation does not only result from direct erosion, but 
from chemical inputs, such as fertilizer. Between 1961 and 1998, global 
fertilizer consumption increased 4.1 percent per year (Weibe 2003, 11). 
While the growth in fertilizer consumption is declining slightly, spe-
cifi cally in developed countries, this consumption is still projected to 
increase 0.9 percent per year to 2030, with associated onsite and offsite 
contamination impacts (Weibe 2003, 11).

Another aspect of the technological package of modern agriculture is 
irrigation. Agriculture accounts for 70 percent of water withdrawals glob-
ally, and 90 percent in developing countries. Globally, irrigated cropland 
has increased an average 1.9 percent annually since 1961—six times the 
growth in cropland area (Weibe 2003, 12). Irrigation, however, is not only 
about water withdrawals. The extensive irrigation practices of modern 
agriculture have created soil degradation problems; most notably saliniza-
tion (elevated salt concentrations). Irrigated lands in developing countries 
increased from 100 million hectares in 1961 to over 200 million hectares 
in 2001. Already by 1992, 24 percent of all irrigated lands suffered from 
salinization due to poor irrigation practices (WDR 1992, 57).

Most signifi cant of all of the environmental problems brought about 
by the Green Revolution in Latin American countries is the loss of plant 
genetic diversity. Due to the vagaries of nature, the regions of greatest 
plant genetic diversity are located mostly in the South, in today’s devel-
oping countries—in the so-called “Vavilov centers of diversity.” When 
homogeneous plant varieties, improved with plant breeding techniques, 
are introduced on a massive scale in these centers of genetic diversity, the 
local traditional cultivars are abandoned. Such cultivars represent plants 
that had been domesticated by generations of peasants, and when they 
are replaced by improved varieties, they simply become extinct (Fowler 
and Mooney 1990). The genetic diversity contained in these traditional 
cultivars, paradoxically, has been the very raw material for plant breeders 
to introduce a number of desirable features in the improved varieties. If 
the latter replace the former, plant breeders (and nature) will be left with 
insuffi cient raw material to continue their work.

The main cause of extinction is the replacement of traditional, lo-
cal varieties by commercial, improved ones, by ten times over any other 
cause. Habitat destruction is the next leading cause of genetic erosion. In 
Europe, it is expected that 75 percent of varieties currently grown will 
be extinct within ten years. In the United States, the replacement of new 
varieties of vegetable crops in the twentieth century has caused the ex-
tinction of 97 percent of 75 crops, according to a study conducted by the 
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Rural Advancement Fund International. With respect to new commercial 
crop varieties, once they are dropped from the catalogs of seed companies 
they disappear after one or two years (Fowler and Mooney 1990). There-
fore the Green Revolution began the process of turning the centers of 
plant genetic diversity into centers of uniformity. While having a benefi -
cial impact on yields, the homogeneity of crops associated with improved 
varieties of seeds has indeed occurred.

By the 1990s, the percentage of cropland dedicated to scientifi cally 
bred varieties was already high in developing countries: 90 percent for 
wheat; 74 percent for rice; and 62 percent for maize (WDR 2003, 11). 
Losses in genetic diversity also result from the direct loss of plant life 
through the clearing of forests and other ecosystems to make room for 
more cultivated crops. Conventional wisdom holds that poverty drives 
subsistence farmers to encroach on virgin lands, such as tropical forests. 
This is now being qualifi ed by a more regionalized perspective, and while 
poverty does cause ecosystem degradation, it is not the sole cause it was 
once thought to be. On one hand, parts of Brazil, Peru, and Bolivia have 
faced sharp demographic increases coupled with very low levels of per 
capita food availability. Among the consequences of this mix are grow-
ing “land degradation and fragmentation, growing landlessness, and 
out- migration . . . in search of cultivable land” (Dyson 1996, 191). On 
the other hand, deforestation in the Amazon Basin is attributed more to 
“cattle ranchers, logging companies, and the Brazilian military” than it 
is to the movement of subsistence farmers (Dyson 1996, 191). Even more 
signifi cantly, the 2003 World Development Report concluded that “large-
scale agriculture, including ranches and plantations, accounts for most 
deforestation in Latin America” (WDR 2003, 164).

National Food Security and Domestic Consumption Patterns

The transfer of the U.S. agricultural paradigm has involved profound 
changes not only in the patterns of crop production, but also in food con-
sumption patterns in the receiving countries. Profound dietary changes 
for developing countries were fi rst initiated by U.S. food aid, a strategy 
for disposing of agricultural surpluses of wheat (Burbach and Flynn 1980). 
Wheat was “both a change from most traditional dietary staples and an 
effi ciently produced, often subsidized alternative to the marketed crops 
of domestic farmers” (Friedmann 1994, 182). Most Third World coun-
tries have been unable to compete with cheap exports from the United 
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States, and their domestic agricultures have stagnated and declined: “Im-
port policies created food dependency within two decades in countries 
which had been mostly self-suffi cient in food at the end of World War II” 
(Friedmann 1994, 182).

The case of Mexico’s agricultural collapse is illustrative of increas-
ing food dependency in Latin America. In 1965, its population was about 
equally distributed between urban and rural areas, with agriculture 
contributing about 65 percent of foreign exchange. By 2000, the urban 
population was 75 percent of the total and 25 percent was rural. Yet only 
20 percent of the economically active population had rural employment. 
The rural contribution to gross domestic product (GDP) was 7.3 percent 
in 1992 and a mere 3.5 percent by 2007. Under these conditions, 90 per-
cent of all farmers produce primarily for self-subsistence, while 40 per-
cent sell cash crops. Mexico’s grain dependence on imports, primarily 
from the United States, had grown considerably by the end of the twen-
tieth century. In corn, 23 percent of domestic consumption is imported, 
in wheat 50 percent, in sorghum 43 percent, in rice 60 percent, and in 
soybeans almost 100 percent (Bartra 2004, 22–25).

The import dependency and export demand dynamics of the global 
food regime have further entrenched these trends. Improvements in food 
consumption are now driven by food imports, and this dependency is in-
creasing. Commercial imports in eleven Latin American and Caribbean 
countries accounted for 30 percent of domestic food supplies in the 1980s 
(USDA, ERS, 1997, 20). This fi gure went up to 44 percent in 1999, and 
is projected to increase to 50 percent by 2011 (Meade et al. 2002, 16). 
The fl ip side of food-import dependency is agricultural production for 
export, with exporters subject to external forces that dictate what is to 
be produced (Cabello 2003, 132). This has implications for local popula-
tions and national food security alike. Consequently, as indicated earlier, 
national dietary improvements are often not refl ective of regional differ-
entiations, particularly in rural areas. Rather, the economic development 
associated with a move from subsistence to commercial production can 
be associated with economic exclusion, decreased dietary diversity, and 
even increased malnutrition (see Teubal’s chapter, this volume). As the 
capacity of peasants to produce their own livelihood on the basis of tra-
ditional crops decreases, these crops become replaced by more profi table 
cash crops (Cabello 2003, 131).

Traditional staples are substituted for high-yielding varieties, tradi-
tional mixed cropping is substituted for monocropping, and “industrial 
foods, which must be purchased, have taken the place of traditional sta-
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ples and self-provisioning, often exacerbating the problems of hunger and 
malnutrition” (Gouveia and Stanley 1990). A good illustration of the im-
pacts of such modernization is Whiteford’s (1991) study of a Costa Rican 
community affected by the growth of the beef industry. Whiteford found 
that the change in land-use patterns was the major cause of undernourish-
ment. Converting lands to pasture for cattle production reduces the land 
available for subsistence, while providing little employment for involve-
ment in the cash economy. At the same time, by the mid-1970s, com-
mercially packaged foods were introduced to the community for the fi rst 
time, offering products such as infant formulas, packaged white bread, 
and “Jack’s Snacks”; i.e., food for the few who could afford it (Whiteford 
1991, 136).

The repercussions of these changing diets are not just limited to do-
mestic social impacts; they are also global. From 1995 to 2050, the world’s 
population is expected to increase by 72 percent (World Food Summit 
[WFS] 1996, 1), seemingly requiring another “revolution-like” produc-
tion increase to meet food demands. However, while population growth 
remains the greatest factor for increased food demand, food pressures are 
exacerbated by two additional nondemographic factors: income growth 
and urbanization (Dyson 1996, 108, 101). Although these social factors are 
more diffi cult to predict than demographic ones, trends are discernable.

Latin America’s food consumption pattern continues to move toward 
a U.S.-type diet based on wheat, meat, and milk, and away from local 
grains and cereals. Somewhat ironically, this is occurring at the same 
time that there is some movement by the North American public toward 
leaner meats and foods with more fi ber and less fats and cholesterol. Con-
sequently cereal demand in developed countries may actually decrease, 
as for health reasons people shift to less meat-based diets (Dyson 1996, 
110). Nonetheless, given the population distribution between developed 
and developing countries, the “Americanization” of diets in developing 
countries will have a profound effect on food needs.

Currently, “low-value staple food products” (e.g., breads and cereals) 
account for 27 percent of the consumer food budget in low-income coun-
tries, but only 12 percent in high-income countries (Seale, Regmi, and 
Berstein 2003, 2). Further, “consumers in low-income countries . . . make 
greater adjustments to their household spending on food when incomes 
and/or prices change”: for example, a 10 percent income increase would 
only produce a 1 percent increase in food spending in the United States, 
but an 8 percent increase in Tanzania (ibid.). Income increases produce 
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higher demand for fruits, vegetables, and livestock (Weibe 2003, 8), and 
overall demand for high-value foods (e.g., meat and dairy) is growing 
(Seale et al. 2003, 2). Total income in the developing world is expected 
to increase at an average of 4.3 percent annually between 1995 and 
2020 (Pinstrup-Andersen and Pandya-Lorch 2000, 7). Given that about 
70 percent of world population concentrates in developing countries, this 
income increase will account for a proportionally much greater demand 
for food.

Dietary diversity also increases as people shift from rural to urban ar-
eas (ibid., 6), with urbanization tending to shift diets from coarse grains 
to rice or wheat, fruits, vegetables, animal products, and processed foods 
(Weibe 2003, 8). Rural populations are projected to remain constant 
from 1990 to 2020; however, because of “rural to urban migration, and 
the natural increase of urban populations, virtually all of the projected 
global population increase will occur in urban areas” (Dyson 1996, 105). 
Globally, then, the urban population should increase from 45.2 percent in 
1990 to 62.0 percent in 2020; in Latin America it is projected to increase 
from 71.5 percent to 82.9 percent for the same years (Dyson 1996, 102).

In sum, in addition to food pressures from demographic trends, ur-
banization and rising incomes in developing countries are likely to have 
profound impacts on food demand, particularly high-value food demand. 
Given that the production of one calorie of beef requires eleven plant-
derived calories (World Food Summit [WFS] 1996, 3), the dietary shift 
toward these high-value foods is globally signifi cant. It is estimated that 
the food needs for those countries where the diet is dominated by maize, 
like most in Latin America, are expected to double by 2050 (WFS 1996, 
4). Finally, there is a rather unsavory irony in further Americanization of 
Latin American diets. The shift to diets based on milk, meat, and wheat, 
in conjunction with the growing social polarization and rising incomes 
for some, is leading to situations where problems of over-nutrition and 
obesity can be found concurrently with malnutrition (Mancino, Lin, and 
Ballanger 2004).

Biotechnology and TNCs

Given the social and environmental impacts that modern agriculture has 
had on regions such as Latin America, it is reasonable to ask how these 
impacts will be affected by the addition of biotechnology to the modern 
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agriculture package. Furthermore, how are these impacts affected by the 
central role that transnational corporations (TNCs) are playing in the 
context of neoliberal globalism since the mid-1980s?

Broadly speaking, biotechnology is the process of modifying living or-
ganisms for specifi c uses. We are particularly concerned with the prod-
ucts of new techniques developed after the 1970s: plant tissue culture, 
somatic hybridization or protoplast fusion, recombinant DNA, and the 
creation of transgenics. These technologies are frequently characterized 
as the “new biotechnologies.” The main genetically modifi ed crops are 
soybeans, maize, cotton, and canola. Globally, 56 percent of soybeans, 
20 percent of cotton, 28 percent of maize, and 14 percent of canola 
were genetically modifi ed as of 2004. The use of such technology is on 
an upward trend. Global adoption of transgenic crops increased from 
1.7 million hectares in 1996 to 81 million hectares in 2004 (James 2003; 
 Manjunath 2005, 5–6). The question that remains is whether this tech-
nology will be any less polarizing or more environmentally friendly than 
the Green Revolution technologies.

We argue that, given the trends identifi ed above, the products com-
ing from biotechnology will have an even more socially polarizing effect, 
and that they will further entrench the petrochemical era of food pro-
duction brought about by modern agriculture. Socially, biotechnology as 
currently promoted can only exacerbate such trends (i.e., social polariza-
tion within and between regions, semi-proletarianization of traditional 
farmers, etc.). Its role in the intensifi cation of high-input agriculture is 
not only consistent with Green Revolution technologies, but even fur-
thers the centralization and concentration of production. These trends 
might be altered only by profoundly modifying the structures of political 
and economic power of the current agents of technological production 
and diffusion. The diffi culties of achieving this, however, are inherent in 
the corporate structure leading technology development, which will be 
discussed with reference to its particularities from modern agriculture. 
Before doing this, however, we need to pay some attention to the specifi cs 
of biotechnology’s environmental impacts.

Biotechnology’s Environmental Impacts

Traditional plant breeding was based on the combination of traits among 
plants that were sexually compatible and, by defi nition, from the same 
species. That is to say, genetic improvement of plants came only from 
other plants. Genetic engineering changed all this by making it possible 
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to mix genes from one species into another, eliminating previous bar-
riers of sexual compatibility. Therefore, no one can honestly be certain 
of the long-term effects. Nonetheless, there are a host of concerns over 
biotechnology’s potential environmental effects, some purely speculative, 
and others with signifi cant empirical support. Food safety concerns, loss 
of genetic diversity, and unexpected repercussions from selected plant 
characteristics are a few of the main concerns.

Food safety concerns around biotechnology arise for a number of rea-
sons. First, the transfer of genes from one species to another in consum-
able items raises the prospect for unexpected allergic reactions in humans. 
There is the associated risk of foods not approved for human consump-
tion, but allowed for other uses, slipping into the human food produc-
tion chain. This has already been seen in the StarLink® corn recall in 
2000, where corn approved only for animal feed (containing a pesticide 
suspected to cause human allergies) found its way into a variety of human 
foods. Second, as genetic modifi cations get more adventurous, moving 
from the enhancement of existing plant characteristics to increasingly 
new applications, the health impacts become signifi cantly less certain. 
Monsanto’s NewLeaf® potato, for example, has been genetically engi-
neered to fi ght potato beetles by incorporating a pesticide into each cell 
of the potato. U.S. fi rms and government have resisted labeling geneti-
cally modifi ed foods on the basis that they are “substantially equivalent” 
to those naturally occurring. Yet the public no doubt has some reason to 
pause over the consumption of a food item that is required to be regis-
tered as a pesticide (Montague 2000, 181). In contrast to this lax approach 
used in North America, the European Union adopted the “precaution-
ary principle” on whether to approve the marketing of products involving 
new technologies (Chap. 6, this volume).

Another environmental concern over biotechnology is the unexpected 
repercussions that can arise from selected plant characteristics. The ex-
posure of “non-target” insects to insecticidal properties of modifi ed 
plants—such as the impact of Bt corn on monarch butterfl ies—is only 
one such example. Because some of these insects play a critical role in 
transferring, for instance, pollen from one plant to another, entire eco-
systems could be disrupted if non-target insect populations are affected. 
Concerns over the specifi c genetically modifi ed traits are particularly sa-
lient because biotechnology creates a form of “living pollution,” where 
its traits will continue to reproduce after it has been released, making 
“corrections” to any errors fairly diffi cult or perhaps impossible. Impacts 
are not limited to a genetically modifi ed crop’s potential to contaminate 
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non-transgenic crops of the same type. Rather, some of the more serious 
concerns regard the potential of transgenic crops to cross with similar 
species and mutate. “Superweeds” are the potential result of such a cross, 
where herbicide-resistant plants transfer their properties to undesirable 
plants or weeds, thus requiring greater amounts of chemicals to eradi-
cate the problem. The Organic Trade Association (OTA) cites that such 
a superweed was already discovered in Canada that was resistant to three 
different herbicides (OTA 2001).

The greatest environmental concern over biotechnology, however, is 
with respect to its impact on biodiversity. The effect of transgenic crops 
on biodiversity far extends the concerns already raised by monocropping 
under the Green Revolution. Not only is diversity decreased through the 
physical loss of species, but because of its “live” aspect, it has the potential 
to contaminate, and potentially to dominate, other strains of the same 
species. While this may be a limited concern with respect to the con-
tamination of another commercial crop, it is signifi cantly more worri-
some when it could contaminate and eradicate generations of evolution 
of diverse and subtly differentiated strains of a single crop, such as the 
recently discovered transgenic contamination of landraces of indigenous 
corn in Mexico (see Chap. 3 by Kathy McAfee and Chap. 6 by Liz Fitting 
in this volume).

The above effects do not necessarily lead to a conclusion that the envi-
ronmental effects of biotechnology are insurmountable, or that any such 
risk is always too great. Projected global population increases elevate bio-
technology as a plausible response to food supply concerns. These dawn-
ing impacts, however, raise the prospect that the greatest environmental 
problem of all is that the speed and chief motives of biotechnology’s devel-
opment—greed and profi ts—prevent a careful social and public screening 
of benefi ts and risks. In this context, it would seem that a democratically 
determined direction of technology development would be necessary. 
The current corporate and institutional structure of biotechnology, how-
ever, makes this an increasingly challenging goal.

TNCs: The Corporate Structure of Biotechnology Development

The “genetics supply industry” has gone from its original public and pri-
vate roots to be controlled by large transnational corporations (TNCs) 
from the chemical and pharmaceutical industries. This process of indus-
trial concentration took place mostly in the 1980s and continued well into 
the 1990s. The economics behind agricultural biotechnologies are signif-
icant. By 2001, the value of the global transgenic seed market was $3.7 bil-
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lion, and genetically modifi ed crops made up approximately 13 percent of 
the $30 billion global commercial seed market. One year later, the value of 
the global transgenic seed market was already $4.0 billion (James 2003).

Given that Green Revolution technologies were developed and distrib-
uted by public agencies with apparently social intentions, the promotion 
of the new biotechnologies by a highly concentrated private sector seems 
more likely to run counter to social priorities. Indeed, the marketing 
strategies of these TNCs tend to enhance negative environmental im-
pacts, as the preservation of biodiversity and other natural features offers 
no immediate economic benefi t. Most likely, exactly the opposite is true: 
each successive “problem” raised by the technology will be responded to 
with a further technological solution, thus further enhancing the techno-
logical treadmill. This cycle is already in evidence in the issue of super-
weeds, and the increasingly toxic herbicides necessary to fi ght them.

In this context, the merger of chemical and pharmaceutical giants with 
seed companies takes on amplifi ed social signifi cance. Currently every 
major seed company has some form of direct link to a chemical company 
(Middendorf et al. 2000). A practical reason for this amalgamation is that 
they are all science-based industries. In the case of the chemical industry, 
however, amalgamation is also an important strategy for horizontal inte-
gration: seeds are the main vehicle through which companies can expand 
the technological package offered to farmers. These TNCs are reorient-
ing the research in seed companies toward crops that can maximize their 
profi t potential—such as through marketing a technological package—
rather than their social utility. An early and consistent emphasis, for ex-
ample, was to develop crop resistance to increased use of pesticides.

By 2002, “herbicide tolerance continued to be the most dominant trait, 
occupying 75 percent of the GM global area . . . followed by insect resis-
tance (17 percent) and the stacked genes of herbicide tolerance and insect 
resistance, occupying 8 percent” (James 2003). On the face of it, it would 
seem like insect resistant plants will be environmentally benefi cial, as 
they will help reduce the use of pesticides. Nevertheless, genetically in-
serting Bacillus thuringiencis or Bt within plants, a natural killer of certain 
pests, is creating insects resistant to it. This happens because Bt is in the 
plant at all times, instead of for short periods, as used by organic farmers. 
As a result of this constant presence and insect resistance, it is quite pos-
sible that Bt will be lost to organic farmers as a tool.

In contrast to the current mainstream approaches, a biotechnology 
program that emphasized nitrogen fi xation could drastically reduce the 
environmental impact of intensive agriculture. Nitrogen exists in ample 
amounts in the environment, but it is not easily absorbed by plants. Thus, 
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as a result of the advent of input-intensive modern agriculture, nitrogen 
fertilizer use increased from 3.5 million tons to 80 million tons in the pe-
riod between 1950 and 1989 (Hardy 1993, cited in Board on Science and 
Technology 1994). Therefore, increased nitrogen fi xation capabilities in 
plants could drastically reduce the amounts of energy required for fertil-
izer production, and eliminate the environmental repercussions of such 
fertilizers (e.g., groundwater pollution). But the short-term profi t moti-
vation of biotechnology corporations gets in the way: they fi nd it easier 
to develop herbicide-tolerant transgenics and their associated high-input 
package.

Profi tability also dictates that the majority of transgenic traits are de-
veloped with the needs of advanced industrial countries in mind. A com-
parative study of crops and crop character traits in transgenic fi eld trials 
in the United States and developing countries found them to be highly 
similar (Arends-Kuenning and Makundi 2000). If the needs of farmers 
in developing countries were to be a consideration, however, these tri-
als would emphasize different traits and crops; for example, plant har-
diness, drought tolerance, and disease and insect resistance for regions 
where farmers cannot afford high inputs. Nonetheless, the top trait for 
fi eld trials in developing countries remains herbicide tolerance, at 37 per-
cent of trials (James and Krattiger 1996, cited in Arends-Kuenning and 
Makundi 2000, 323).

In the context of global corporate dominance, then, TNCs make the 
critical choice as to how to maximize profi ts. As the development of crops 
for subsistence farmers provides only a social, not a fi nancial benefi t, it 
is unlikely to attract the attention of the private sector. Similarly, as the 
short-term profi t motivation of such corporations can be more easily met 
by environmental degradation than by environmental preservation, the 
development of biotechnology will proceed accordingly. Consequently, it 
is clearly a matter for civil-society organizations to rise up and demand 
appropriate state regulation to steer companies in a more socially oriented 
direction.

Conclusion

With the globalization of the world economy, national agricultures in 
Latin America have increasingly conformed to food production and con-
sumption patterns of the United States. Because the industrialization pro-
cesses of those countries have not been nearly as robust as those in their 
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Northern neighbor, social polarization resulting from the application of 
modern agricultural technologies has been more dramatic. Environmen-
tally speaking, these modern technologies have also shown exacerbated ef-
fects in developing countries, through the erosion, degradation, and con-
tamination of their agricultural resources. Developing countries do not 
have the resources or infrastructure to put in place preventative measures 
that could reduce the impact of these, as in more developed countries.

The irony, however, is that most of the plant varieties which today ac-
count for the world’s food consumption had their biological origin and 
diversity in the countries of the Southern hemisphere. The expansion of 
high-yield varieties and transgenics, along with the rest of the techno-
logical package of modern agriculture, is posing a major threat to this 
plant genetic diversity—arguably to the increased benefi t of those TNCs 
that promote it. Therefore, the new additions to modern agriculture as 
a technological paradigm—biotechnology and genetic engineering—
threaten to exacerbate many of the existing dangers to long-term sustain-
able agriculture. Moreover, the growing vertical integration and linkages 
of TNCs threaten to further entrench corporate dominance to such an 
extent that democratization of the technological paradigm becomes in-
creasingly diffi cult.

We have argued that the main economic actors reinforcing the current 
technological paradigm are the transnational corporations involved in 
the agricultural inputs–producing sector. These companies have largely 
determined the technological package that constitutes “modern agricul-
ture.” They have not done it on their own: their alliance with the U.S. 
government and the Land Grant Colleges was the crucial fi rst stage of 
its development (Kloppenburg and Kenney 1983; Kloppenburg 1988). 
In the race not to lose out in the transition to an information era and a 
 knowledge-based economy, the governments of developed nations have 
scrambled to facilitate the adoption of these technologies. This scram-
ble includes not only the facilitation of research and development within 
their nations, but also the lobbying for international regulations that both 
broaden and strengthen private intellectual property rights, primarily to 
the detriment of developing nations.

In sum, the state-facilitated, TNC-dominated structure of techno-
logical development severely compromises biotechnology’s potential to 
respond to environmental and social needs. While there can be no real 
argument with those who cite population growth estimates in conjunc-
tion with cropland limitations to justify support for biotechnology, it is 
less certain that without stronger social control these technologies will 
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provide a net benefi t to either environmental or food security concerns, 
particularly when long-term sustainability is considered. The Green 
Revolution has provided us with ample evidence to reconsider whether 
technologically induced production increases in themselves are suffi cient 
for providing the intended benefi ts. While bottom-up directed techno-
logical development could lead the current technological paradigm into a 
truly revolutionary mode, one that puts social and public interests at the 
forefront, the increasing power of TNCs makes signifi cant gains along 
these lines appear diffi cult but not impossible.

Given the dominant place of the U.S. economy in the world system 
and its ideology of neoliberal globalism, any signifi cant and lasting solu-
tion to the direction of agricultural research and food production pat-
terns would seem to rest within that country. The American public could 
push for a democratization of the agricultural research institutions and 
for a societalized strategy of product development for U.S.-based TNCs, 
ensuring that the technologies they develop are friendly to small produc-
ers, consumers, and the environment. Some sectors of the American pub-
lic are speaking, although the voices are still faint. At the very least, the 
voices of dissent can be seen in the rising demand for organic and socially 
sustainable produce. For the most part, the peoples of Latin America still 
lack this power: they lack the scientifi c capability and suffi ciently power-
ful economic actors to produce alternative agricultural technologies; and 
they lack the state structures and the public fi nancial capability to pursue 
alternative paths of development. Perhaps equally signifi cantly, the new 
individual or corporate economic “winners” in the agricultural modern-
ization of developing countries are unlikely to relinquish their gains, de-
spite the overall national losses.

There are of course a host of other actors between these poles—
 notably the European Union (EU). Even before the substantial geopo-
litical rift around the 2003 U.S. invasion of Iraq, the EU had a wealth of 
environmental and other nongovernmental organizations, many of them 
global in structure and reach. In new alliances with developing nations, 
a new EU hegemonic bloc could rise in the world sphere to challenge the 
U.S. technological paradigm in agriculture and food. Resistance exists 
in the EU, at various levels. The EU itself until recently maintained a de 
facto boycott of genetically modifi ed or GM products, much to the anger 
of the United States, and insisted on the establishment of labeling regu-
lations for genetically modifi ed organisms or GMOs. More local forms 
of resistance mirror this national struggle. Many have hailed French 
farmer José Bové as a national hero, for example, after he bulldozed a 
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McDonald’s restaurant under construction in 1999. Bové declared his ac-
tions to be an attack on “foul foods” (namely, American fast food and 
GMOs), and on the WTO, multinationals, and governments that pro-
mote them to the detriment of small producers (AgBiotech Buzz 2003). 
More conventional forms of protest can be found in the works of Green-
peace and other ENGOs (see Chap. 11 by Manuel Poitras, this volume). 
Equally signifi cant, there is fair evidence that growing alliances between 
developing nations could counter U.S. pressure, as evidenced by the 2003 
round of WTO negotiations in Cancún. This meeting failed to reach any 
agreements, thanks in large part to opposition by twenty-two developing 
countries, including Brazil and Mexico. They were opposed to the U.S. 
government’s double standards: wanting to liberalize world trade in agri-
culture while keeping one of the largest per capita farm subsidies in the 
world, along with the European Union’s and Japan’s. On the other hand, 
if developing countries do get their way with the United States and the 
WTO fi nally imposes its trade-liberalization standards, the chief win-
ners may not be Southern farmers. Rather, they will likely increase their 
exports, yes, but the main benefi ts would be concentrated by agricultural 
purchasing fi rms like Cargill and ADM, at the expense of U.S., EU, and 
Japanese farmers. This would be the logical result from a market struc-
ture with a large multiplicity of farmers, on one hand, and a mere handful 
of corporate buyers of their products, on the other.2

Nevertheless, resistance to U.S. trade domination holds some poten-
tial for more equitable distribution of the economic benefi ts of new tech-
nologies, if not a more socially sustainable agriculture. The Convention 
text of the UN Convention on Biological Diversity (CBD) (1992) and the 
Biosafety Protocol (2000) are examples of this slowly changing dynamic, 
even if the U.S. government has refused to become a signing member of 
the UN-CBD. Any structural solution, however, rests largely with the 
result of political and grassroots resistance to U.S. dominant power, both 
inside and outside of the United States.

Notes

1. “It is seriable in that it does not have to be used on a farm system as a whole; 
a piecemeal experiment is feasible. It is separable in that the package can be 
separated/unpacked. And it is single unit in that the adoption does not involve 
each unit in relationships with neighbours and/or authority structures; how much 
one gains from the technology does not depend on one’s neighbours or authority 
structures” (Lipton 1989:316; 318–319, summarized by Das 2002:12).
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2. This hypothesis was proposed by Friederich Buttel at a symposium held in 
his honor by the Rural Sociological Society in August of 2004 in Sacramento, 
California.
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CHAPTER 3

Exporting Crop Biotechnology: 

The Myth of Molecular Miracles

K athy McAfee

It is often asserted that genetically engineered crops can prevent a loom-
ing crisis of global agricultural productivity. Enthusiasts assert that these 
new, transgenic crops—varieties containing genes introduced in the 
laboratory—are essential to produce suffi cient food for a burgeoning 
world population, and that they can avert ecological damage from the ex-
pansion of agriculture (Pardey 2001; Borlaug and Carter 2005; BIO 2005). 
The U.S. government, in cooperation with agribusiness interests, actively 
promotes this idea. Such arguments for a biotechnology-based solution to 
food insecurity can be dangerously misleading. The actual performance 
of transgenic crops has been mediocre, at best (see Chaps. 7 and 8, this 
volume). In the United States, their productivity has not generally been 
higher than that of conventional varieties, nor have they allowed reduced 
use of pesticides, as explained below.

Nevertheless, advocates of crop genetic engineering commonly as-
sume that European and U.S. farm technologies, regulatory practices, 
and food-producing systems are not only superior but also universally 
applicable. As I have argued elsewhere, many proponents of a genetic-
engineering solution to hunger make use of idealized conceptions of mo-
lecular biology and exceptional examples of genetic engineering successes 
(McAfee 2003a). Most contributions to international biotechnology pol-
icy literature do recognize that transgenic crops cannot be adopted easily 
and without risk in all parts of the world. Many authors, however, focus 
on what they see as defi cits in the institutions and personnel of “less de-
veloped” countries. If these lacks can be remedied by means of scientifi c 
and legal training and other so-called capacity building, they reason, then 
Latin America and other regions will be able to share in the expected 
benefi ts of transgenic crops.
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Proponents of a molecular-technology answer to hunger often fail to 
appreciate crucial differences between the ecological, cultural, institu-
tional, and economic contexts of food systems in most developing coun-
tries and those of the United States, where most transgenic crops have 
been developed. Many forget to compare the hoped-for benefi ts of trans-
genics to the tremendous costs to developing countries of managing their 
risks and obtaining and enforcing the intellectual property rights that 
are required for their use. Most discussions of crop biotechnology for 
the global South fail to weigh the possible benefi ts of transgenics against 
the potential gains that could be obtained by more proven and promising 
uses of Southern-country expertise, institutions, and food-producing re-
sources. And advocates of genetic-engineering responses to hunger rarely 
address the economic policies that discourage domestic food production 
in food-defi cit countries.

The fi rst section of this chapter places the controversy over transgenic 
crops in the context of larger questions of U.S. relations with Mexico and 
Latin America. The following section outlines the rationales for genetic 
engineering put forward by the U.S. government. It illustrates how these 
arguments are being used to promote the globalization of intellectual 
property regimes and changes in multilateral trade and environmental 
rules that favor transnational corporations (TNCs) that have invested 
heavily in biotechnology. The third section explains why, even if trans-
genic crops were performing well in the United States, one could not ex-
trapolate from this experience to predict net benefi ts from crop genetic 
engineering for Africa, Asia, and Latin America. The chapter concludes 
by pointing toward more promising approaches to improving Latin 
American agriculture.

Transgenic Crops: A New Technological Paradigm?

Recent confl icts over transgenic crops in Mexico illustrate why it is mis-
leading to rely on the U.S. experience to assess the likely effects of trans-
genic crops in countries where self-provisioning agriculture and crop ge-
netic diversity remain important today. These confl icts have embroiled 
peasant farmers, scientists, government agencies, lawmakers, nongovern-
mental organizations, the media, and foreign experts in confl icts over how 
genetic engineering should be regulated and whether transgenic crops 
should be allowed in Mexico at all (McAfee 2003b; Jansen and Roquas, 
this volume; Fitting, this volume).

62 Food for the Few
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The wider signifi cance of this controversy becomes clearer if one re-
members that the export of U.S. agricultural models did not begin with 
transgenic crops. While working in Mexico during the 1940s, the re-
nowned geographer Carl O. Sauer questioned the fundamentals of the 
U.S. project that was soon to become the Green Revolution. In his ca-
pacity as consultant to the Rockefeller Foundation, Sauer warned against  
using “agricultural science to recreate the history of U.S. commercial 
agriculture in Mexico” (Sauer 1941, quoted in Bebbington and Carney 
1990, p. 35). He worried that

a good aggressive bunch of American agronomists and plant breeders 
could ruin the native resources for good and all by pushing their Ameri-
can commercial stocks. The little agricultural work that has been done by 
experiment stations here [in Mexico] has been making that very mistake, 
by introducing U.S. forms instead of working on the selection of ecologi-
cally adjusted native items. . . . Mexican agriculture cannot be pointed 
toward standardization on a few commercial types without upsetting 
native economy and culture hopelessly. (Letter from Sauer to Joseph 
Willits, Director of the Rockefeller Foundation Division of Social Sci-
ence, quoted in F. Apffel-Marglin and S. Marglin 1996, p. 212)

Sauer’s faith in the acumen of small-scale farmers did not convince the 
Green Revolutionaries. The latter focused instead on achieving net food 
production increases, intended mainly for urban and rural consumers, 
by means of irrigation, mechanization, and chemical fertilizer applied in 
large amounts to new, standardized crop varieties designed to produce 
well under just those conditions (see Chap. 2 in this volume). But Sauer’s 
warning of the damage that could be done in Mexico by “a good bunch 
of aggressive American[s]” would ring true to many peasant producers in 
the Southern Mexican highlands today. Farmers there learned in 2001 
that their local maize varieties may be “contaminated” with genetic ma-
terial from U.S. transgenic corn bioengineered to produce insecticides 
(McAfee 2003b). Whether or not this transgene fl ow endangers maize 
biodiversity is not yet known, but the farm communities whose maize 
plots are affected are already vulnerable.

Trade-policy reforms have weakened local markets for maize and 
bean producers (Nadal and Wise 2004). “Free trade” reforms have led to 
a threefold increase in Mexican imports of U.S.-grown corn, both con-
ventional and transgenic, and account for about 20 percent of Mexico’s 
domestic corn consumption (USDA, cited in Vaughan 2002; Ackerman 
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et al. 2003; Nadal and Wise 2004). The cheaper U.S. corn has not reduced 
hunger in Mexico. The infl ation-adjusted price of the tortillas, Mexico’s 
main staple food, rose by about 40 percent during the ten years after the 
advent of the North American Free Trade Agreement and soared again 
in the context of high oil prices in 2006 (Ackerman et al. 2003; Bartra 
2004; Said 2007). By 2007, the drive to produce biofuels, such as ethanol, 
from corn and sugar sent tortilla prices soaring again by another 30 to 40 
percent. Economic liberalization policies have cut state support for farm 
prices, inputs, and markets, increasing pressure on peasants to give up 
farming and migrate Northward, as I learned from interviews with farm-
ers in Southern Mexico in 2003 and 2004 (also see Weiner 2002; Rodarte 
2003; Fitting in this volume).

U.S. trade negotiators have been pressing Mexico to permit unre-
stricted planting of genetically engineered corn, which was banned there 
in 1998 (Jansen and Roquas, this volume). Advocates of stricter regula-
tion, however, received support from a 2004 report by the NAFTA Com-
mission on Environmental Cooperation, based on a two-year study and 
public hearings (CEC 2004).1 The three-country commission pointed out 
that, while signifi cant damage to human health and maize biodiversity 
from transgene fl ow appears unlikely based on present knowledge, the 
effects of transgene introgression have not been studied in Mexican eco-
systems. Over strong U.S. objections, the report recommended that 
maize imported by Mexico be milled to prevent its being planted. This 
recommendation has not been acted upon.

In December 2004, Mexican legislators approved a new law allowing 
commercial planting of transgenic maize. It requires that such products 
be labeled and that transgenic seeds must be declared risk-free before they 
are released, and further restricts releases of transgenic maize in states 
where maize biodiversity is concentrated. The measure was opposed by ac-
tivist Mexican farmers and environmental organizations that fear the loss 
of valued maize traits and food self-reliance as a consequence of increased 
imports, the demise of Mexico’s own seed companies, and increased de-
pendence on patented seeds, which farmers would be forbidden to share 
or replant (Bartra et al. 2005). Disputes over the new law split Mexico’s 
scientifi c community, and many of its details remain unresolved. As of 
late 2006, these confl icts were still blocking the law’s implementation.

As the Mexican controversy illustrates, assessing the promise or peril 
of crop genetic engineering requires consideration of ecological, eco-
nomic, political, and cultural factors. A strictly technological analysis, or 
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a dualist approach that talks of “technology’s impact on society” as if the 
two were separable, will not suffi ce. Like all technologies, crop varieties 
are co-creations by people and nature, a dynamic nexus of agrarian cul-
tures and the ecosystems of which they are part. This relationship is little 
appreciated by most proponents of transgenics. Instead, the assumption 
of cultural superiority and the hubris of Green Revolution science that 
worried Carl Sauer also characterize much of contemporary biotechnol-
ogy discourse.

The Mexican biotechnology disputes have dramatized the contrast 
between different types of agrifood systems and divergent ways of un-
derstanding the role of food and farming in rural life and development. 
The choice facing Mexico and other Latin American countries is often 
reported as not a choice between the past and the future, nor between 
“modern” and “backward” agriculture, but it is not this. The food secu-
rity challenge, rather, is to fi nd a third path, or multiple paths, through 
the particular ecological, social, and political-institutional conditions of 
different Latin American countries.

Although the cause of hunger in Latin America is not lack of suffi cient 
food, increased food production for local consumption and regional mar-
kets could help alleviate malnutrition. But the main obstacles to this are 
not technological. They cannot be overcome by improved seeds, whether 
genetically engineered or not. Greater obstacles for most farmers are 
their lack of control over food-producing resources (land, water, plant-
ing materials, fertilizer and other inputs, and credit); inadequate stor-
age, transport, and marketing infrastructure; the lack of political power 
among small- and medium-scale producers and poor consumers; and eco-
nomic policies that promote agro-exports and imports at the expense of 
domestic food and employment needs.

Some genomic technologies may yet contribute to sustainable food 
production in Latin America. Even small-scale farmers might benefi t 
from crop varieties produced with the aid of genetic markers and, per-
haps, recombinant-DNA methods, if these are developed with farmer 
input, adapted to local conditions, and rigorously tested. But transgenic 
crops are not the key to increasing productivity or to ending hunger in 
Latin America. Rather, emphasis on transgenics is distracting attention 
and resources from more promising investments in farmer-centered agri-
cultural research and extension and from the agricultural and economic 
policy changes that are urgently needed to support food security by rais-
ing productivity for the majority of farmers, not just a few.

T4504.indb   65T4504.indb   65 5/20/08   6:47:57 AM5/20/08   6:47:57 AM



66 Food for the Few

The Myth of Molecular Miracles

The U.S. state has actively promoted the worldwide adoption of trans-
genic crops, a globally standardized regime of intellectual property rights, 
and changes in multilateral trade and environmental rules that favor the 
transnational corporations that are involved in agrochemical and food 
processing and trade as well as genetic engineering. Much of the ratio-
nale put forward in favor of these policies does not stand up to informed 
scrutiny.

The Role of the United States Government in Biotechnology Promotion

The United States is the world’s largest producer and exporter of trans-
genic seeds and crops: mainly corn, soy, cotton, and rapeseed (canola), 
and pesticides meant to be used on those crops. Argentina, which grows 
transgenic soy and corn, is second (see Teubal, this volume), followed by 
Canada, which exports genetically engineered rapeseed and grains. China 
has experimented with transgenic tobacco, produces Bt cotton, and is 
working on other crops, but placed a moratorium on transgenic plantings 
in 2002. By 2004, thirteen other countries had permitted limited plant-
ing and fi eld testing of transgenics: Brazil, Paraguay, India, South Africa, 
Uruguay, Australia, Romania, Mexico (cotton and soy), Spain, the Philip-
pines, Colombia, Honduras, and Germany (ISAAA 2004).

U.S. offi cials have worked zealously to convince publics and govern-
ments that genetic engineering is the only rational response to hunger 
(Becker 2003). In 2002, then–U.S. Agriculture Secretary Ann Veneman 
proclaimed that new biotechnologies will “make agriculture more envi-
ronmentally sustainable” and offer “the opportunity of economic self-
suffi ciency for subsistence farmers in developing countries” (FAO 2002). 
In 2003, U.S. Trade Representative Robert Zoellick condemned as “Lud-
dite” and “immoral” the policies of European governments that sup-
ported African decisions to decline donations of U.S. transgenic maize. 
U.S. President George W. Bush told African presidents that Africans are 
starving unnecessarily because they are not using the science of genetic 
modifi cation (Fleisher 2003).

Such hyperbolic statements are part of a broader strategy to promote 
worldwide exports of U.S. grains, processed foods, and agricultural in-
puts. This pleases politically infl uential agribusiness interests and helps 
slow the growth of U.S. balance-of-payments defi cits (McAfee 2003a). 
Although U.S. offi cials assert that biotechnology will save Africa’s poor, 
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the industry’s actual focus is on heavily traded crops for large farms in 
food-exporting regions. U.S. trade and agricultural offi cials have long 
maintained that in a system of global free trade, “less effi cient” producers 
will import grains and other staples from countries and fi rms with more 
advanced agricultural systems. The U.S. Agency for International De-
velopment has argued since the 1970s that developing countries should 
grow tropical fruits, cocoa, coffee, tea, and winter vegetables so they can 
import staples such as rice, maize, and wheat, and milk powder.

In contrast, other proponents of crop genetic engineering contend 
that Southern countries need to develop their own biotechnology for 
domestic production of staple foods: a publicly funded “second Green 
Revolution” (Juma et al. 1994; Conway 1997; De Young 2006). Some fa-
vor greater precaution in the application of biotechnology and more re-
search on its unknown effects, especially in tropical regions (NAS 2000; 
 Serageldin and Persley 2000; Royal Society 2002). Exemplary of this ap-
proach is a 2003 study by leading UK scientists, ethicists, and industry 
analysts commissioned by the Nuffi eld Council on Bioethics (NCB 2004, 
93). Recognizing that the bulk of agro-biotechnology research and de-
velopment has focused on varieties and traits for commercial agriculture 
in developed countries, the group called for “a major expansion of GM-
related research into tropical and sub-tropical staple foods,” with substan-
tial public funding (NCB 2004, 90). The Nuffi eld report acknowledges 
that some highly touted transgenic products, such as “golden rice,” engi-
neered to produce the nutrient ß carotene, have yet to be fully developed, 
much less proved benefi cial. The Nuffi eld report also takes seriously the 
possible health and environmental risks of transgenic products. It recom-
mends that, rather than being given blanket approval, GE applications be 
assessed on a case-by-case basis, taking into account “a variety of factors, 
such as the gene, or combination of genes, being inserted, and the nature 
of the target crop” as well as “local agricultural practices, agro-ecological 
conditions and trade policies of the developing country in which GM 
crops might be grown” (NCB 2004, xiv).

Some of the euphoria that accompanied introduction of transgenic 
crops in the 1990s has faded as their predicted benefi ts have proved 
modest or nonexistent, especially for farmers and consumers. Ecologi-
cal hazards which had been discounted by industry publicists, particu-
larly the migration of genetic material from transgenic to conventional 
crops, and the rapid evolution of herbicide-resistant weeds, are now more 
widely recognized. The UN Food and Agricultural Organization has 
stressed the need for “responsible deployment” of transgenics “to protect 
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agro-systems, rural livelihoods and broader ecological integrity” (FAO 
2005). These caveats notwithstanding, the FAO, World Bank, United Na-
tions Development Program, and Consultative Group for International 
Agricultural Research (CGIAR) place crop genetic engineering high on 
their agendas (IISD 1999, UNDP 2001).

The U.S. government has worked to reshape international trade re-
gimes and global-governance institutions, especially the World Trade 
Organization, to support biotechnology exports. WTO sub-agreements 
help to establish legal and discursive frameworks, under the rubric of “free 
trade,” for international markets in genetic resources and biotechnology 
products. The most important of these are the Agreement on Agriculture 
(AoA) and the Trade-Related Intellectual Property Rights Agreement 
(TRIPs). Other WTO sub-agreements with ramifi cations for food and 
biotechnology trade are the Codex Alimentarius, the accord on Sanitary 
and Phytosanitary Measures, and the General Agreement on Trade in 
Services (GATS).

The WTO AoA calls for the phased elimination of most subsidies, quo-
tas, and tariffs that many countries have used to maintain their domestic 
farming sectors, and, in some cases, to reward agricultural elites. U.S. 
agribusiness fi rms want a version of the AoA that will open foreign mar-
kets to their products without eliminating those categories of state sub-
sidies and export credits that the U.S. defi nes as “non-trade-distorting.” 
Such subsidies barely keep U.S. farmers afl oat, but they enable transna-
tional fi rms to export farm commodities at prices below the economic 
costs of production (Murphy, Lilliston, and Lake 2005). Of the subsidized 
crops exported from the United States, about half of the corn, 76 per-
cent of the soy, and 73 percent of the cotton are genetically engineered 
(Gersema 2003; USDA 2005).

The TRIPs Agreement was initiated by a coalition of biotechnology 
fi rms and introduced by the United States. It requires WTO member 
countries to enforce private property rights “in all fi elds of technology.” 
It would prevent public agencies and private enterprises from distributing 
their own versions of drugs, therapies, research tools, and crop varieties, 
as well as other inventions “protected” by patents, trademarks, trade se-
crets, or plant-breeders’  rights. The U.S. government has sponsored even 
stronger intellectual property rights (IPR) requirements in its regional 
and bilateral trade treaties (GRAIN 2001; Drahos 2003). African govern-
ments, especially Kenya and Ethiopia, have led a broad alliance of devel-
oping countries in opposing globalized IPR (e.g., Africa Group 2003).
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The United States has infl uenced the international Convention on 
Biological Diversity (CBD) in support of biotechnology interests. Early 
in the CBD negotiations, the U.S. delegation insisted on a provision 
recognizing intellectual property rights (UNEP/CBD 1994, Article 16; 
McConnell 1996; Drahos 1999). Developing countries opposed it, but 
then conceded. They accepted the IPR provision in exchange for CBD 
wording that recognizes national sovereignty over medicinal plants and 
other genetic-resource raw materials for biotechnology and additional 
CBD language calling on users of genetic resources to “share the ben-
efi ts” of “commercial utilization of genetic resources” with the providers 
of those resources (UNEP/CBD 1994, Articles 1, 3, and 15).

The United States also tried for a decade to block the Cartagena Pro-
tocol on Biosafety, a sub-agreement of the CBD established at the urg-
ing of developing countries and NGOs (UNEP/CBD 1994, Article 19). 
Its effects in particular Latin American countries are discussed by Jan-
sen and Roquas and by Fitting in this volume. The United States then 
tried unsuccessfully to insert language subordinating the Protocol to 
the WTO (McAfee 2003c). The United States failed to convince South-
ern and European governments to drop Protocol language that permits 
a “precautionary approach” to biotechnology regulation and was unable 
to defeat a provision that allows countries to take account of the socio-
economic consequences of transgenics (Article 26), a potentially impor-
tant precedent in biotechnology regulation. The Protocol became inter-
national law on 11 September 2003.

The United States also promotes biotechnology through “capacity 
building” programs. Biotechnology capacity building is meant to help 
Southern scientists and administrators to understand genetic engineering, 
learn about the latest technology packages, manage the risks of transgen-
ics, or (less often) to engineer plant and livestock varieties appropriate to 
their soils, climates, and markets. Capacity building often includes train-
ing in intellectual property instruments: licenses and material transfer 
agreements that are negotiated when patent holders permit restricted use 
of their property.

Most capacity-building programs portray partnerships with private en-
terprises as the best way to gain access to advanced biotechnology tools, 
data, and germplasm. This is because private corporations have patented 
or hold exclusive licenses to many of the enabling technologies and ge-
netic data needed to engineer new crop varieties (Wright 2000; Barton 
and Berger 2001; Boyd 2003). Many Southern NGOs and offi cials have 
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challenged the legitimacy of these proprietary claims. In many cases, the 
“inventive” activity on which patent applications are based consists of no 
more than characterizing and purifying a plant extract and proposing a 
novel use for it, or consistently reproducing a crop variety obtained from 
peasant farmer-breeders. Such “innovation” can be suffi cient grounds for 
obtaining a utility patent in the United States. Biotechnology capacity 
builders must therefore convince skeptics of the morality and practical 
value of these private, exclusionary property rights.

Biotechnology capacity building has become a minor growth indus-
try for international consultants and lawyers. By June 2003, participants 
from 117 countries were enrolled in a joint effort of the U.N. Environ-
ment Program and the Global Environment Facility (UNEP/GEF 2003). 
The U.S. Foreign Agriculture Service sponsors seminars and short 
courses worldwide “to build regulatory and institutional capacities and 
educate a variety of foreign audiences on issues surrounding agricul-
tural biotechnology production, consumption, and trade” (USFAS 2003). 
USAID monitors developing-country policies on GM imports and spon-
sors a $14.8 million program “to enhance biosafety policy, research, and 
capacity” in Bangladesh, India, Indonesia, the Philippines, and East and 
West Africa, and other countries (USAID 2002).

Capacity building for managing the environmental hazards of trans-
genic organisms typically teaches methods modeled on those used in 
the United States or Europe. WTO and Biosafety Protocol provisions 
require that countries must justify any decisions not to accept imports of 
particular products on the basis of “sound science.” The WTO TRIPs 
agreement allows exceptions in cases of dangers to public order and mo-
rality, and the Cartagena Protocol on Biosafety (CPB) permits countries 
to decline to import genetically modifi ed living organisms for socioeco-
nomic reasons, although thus far, no countries have attempted to use the 
latter provision. Countries and companies that export transgenic crops 
therefore have a stake in convincing Southern scientists and civil servants 
that their task is to bring their domestic laws and practices “up” to U.S. 
and E.U. standards and that the latter are unassailably rigorous and uni-
versally applicable.

Thus, substantial resources are being spent to infl uence Southern per-
ceptions and restructure Southern-country institutions to favor the im-
porting of proprietary biotechnology products. A closer look at the actual 
performance of transgenic crops to date, however, suggests that even if 
agriculture in developing countries differed little from that of the United 
States, there would be reason to doubt the wisdom of such a policy.
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Promises and Perils of GM Crops

While industry public relations materials stress the value of transgenic 
crops to the hungry, existing commercially planted GMOs have not been 
designed to produce more food. Yields from these crops have generally 
been about the same and sometimes lower than those of their conven-
tional counterparts, except in some places and some growing seasons 
when certain pest infestations have been unusually heavy (Benbrook 
1999, 2000, 2003; Carpenter 2001; Elmore et al. 2001; Hyde et al. 1999). 
GM crops have not resulted in reduced use of pesticides, except in the 
case of Bt cotton in some regions, nor have they generally saved farmers 
money (Benbrook 2001, 2004).2

Industry publicity therefore highlights anticipated new crops with 
nutritional or disease-resistance traits that—it is hoped—will benefi t 
farmers and consumers, not just agrochemical and seed fi rms. Most of 
these applications, such as the highly touted “golden rice” containing ß 
carotene (pro-vitamin A), are still in the development stage or are merely 
hypothetical. It is unlikely that private fi rms will have much incentive to 
develop many specialized varieties for small-scale or subsistence produc-
ers because these farmers rarely provide profi table markets. Nevertheless, 
industry spokespeople and agencies such as the World Bank routinely re-
fer to GM organisms as “genetically enhanced,” creating the impression 
that genetic engineering is already providing superior crops.

Meanwhile, a decade’s experience with GMOs has cast doubt on early, 
reassuring endorsements of their safety and predictability. Regulators on 
both sides of the Atlantic have revised their recommendations for plant-
ing and fi eld testing of transgenics in light of evidence that pollen from 
crops such as rapeseed (canola) and maize can travel farther than they had 
assumed, transferring synthetic DNA to related crops and sometimes to 
other species. Other unresolved issues concern the effects of transgenics 
on “non-target” organisms, including benefi cial insects and soil micro-
organisms that keep agro-ecosystems healthy.

Because research on transgenic crops focuses mainly on short-term 
yields and on one crop at a time, scant attention has been paid to the 
agro-ecosystemic interactions of transgenic organisms or their longer-
term effects. Scientifi c critics have been concerned about possible haz-
ards of the antibiotic marker genes and bacterial and viral constructs 
that are used to engineer transgenic crops and that are reproduced along 
with them (McAfee 2003a). Another poorly understood phenomenon is 
the multiple, unpredicted outcomes of genetic engineering (Meyer et al. 
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1992; Halsberger 2003). These include “silencing” of the expression of 
apparently unrelated genes and the appearance of unexpected traits in 
response to changes in growing conditions (McAfee 2003a). Recent sci-
entifi c evidence about ecological risks of transgenic crops is evaluated in a 
2005 report by the Ecological Society of America (Snow et al. 2005).

One likely negative consequence of transgenics, pest resistance, is 
widely recognized. Weeds and insects can evolve in just a few years to tol-
erate pesticides, including those used in tandem transgenic plants or pro-
duced by the plants themselves. Approximately three-fourths of currently 
marketed GM crops are herbicide-tolerant (HT), engineered to withstand 
spraying with glyphosate. Glyphosate kills non-HT crops and most other 
plants it reaches, including weeds. This can reduce the need for farmers 
to till erosion-prone soils. Several species of weeds have already become 
resistant to glyphosate, however, causing serious problems for farmers and 
threatening to make glyphosate useless in the future (Pollack 2003).

Another 23 percent of planted GM crops carry genetic instructions 
from a bacterium, Bacillus thuringiensis (Bt), that causes them to produce 
insecticides in their tissues. About 8 percent have both Bt and HT traits. 
To slow the development of insect pests that are resistant to Bt toxins, the 
U.S. Environmental Protection Agency tells farmers to plant 20 percent 
of their corn acreage in non-Bt crops, but this requirement has been laxly 
enforced (Jaffe 2003). Genetic engineers have developed varieties that 
produce more than one form of toxin, a tactic that may postpone but is 
unlikely to solve resistance problems (Mellon and Rissler 1998).

Thus far crop genetic engineering represents a continuation of, rather 
than an alternative to, the technological paradigm of conventional U.S. 
agriculture (see Chap. 1 by Otero, this volume). Modern monocultures, 
whether transgenic or conventional, are designed to maximize short-term 
crop yields, but they often create and worsen pest and disease problems. 
Their high concentrations of nutrients, biophysical uniformity, and large 
scale make them ideal grounds for pest organisms to move, breed, and 
evolve. Lack of genetic diversity in monocrop agro-ecosystems makes 
them particularly vulnerable when pests gain an edge, as happened dur-
ing the 1970 U.S. corn blight epidemic and the Irish potato famine 120 
years before. These greatly simplifi ed ecosystems often lack the benefi -
cial microbes, insects that prey on pests, and other organisms involved 
in the eco-regulatory mechanisms that help keep more complex farming 
systems productive. Use of insecticides in the United States rose tenfold 
over forty-four years, but the proportion of crops lost to insects nearly 
doubled in the same period (Wargo 1996, p. 7). This pesticide treadmill 
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is equally problematic in developing countries, especially in regions of 
Latin America where the U.S. agricultural paradigm has been adopted 
wholeheartedly (see Chap. 2 in this volume).

Biotechnology and the Problem of Genetic Erosion

Technology-centered agriculture and genetic engineering in particular 
add momentum to the trends of agro-biodiversity loss, genetic homoge-
neity, and diminished farmer choices of crops and varieties. This hap-
pens in several ways, three of which are as follows. First, biotechnology 
has spurred the further consolidation of seed, agrochemical, and food-
processing enterprises. Mergers and buy-outs among chemical, pharma-
ceutical, and seed fi rms were driven in the 1980s and 1990s by the race 
to acquire genetic data, transformation tools, and intellectual property 
rights to use them. A small number of mega-fi rms now dominate agro-
industry and trade worldwide (OECD 2000; Murphy 2002; Heffernan 
and Hendrickson 2002; Hendrickson and Heffernan 2005). Many genetic-
engineering technologies are not particularly costly to apply but licenses 
to use these proprietary methods for plant breeding are often expensive. 
IPR portfolios are the most valuable asset of some major biotechnology 
fi rms (Barton and Berger 2001; Boyd 2003).

A second way that genetic engineering can speed genetic erosion is by 
contributing to social differentiation among farmers. This is likely to oc-
cur for the same reason that Green Revolution technology has frequently 
had this effect. Only some producers are able to afford higher-priced 
seeds and accompanying technology packages, while many poorer, part-
time, or older farmers and farmers in more isolated places or varied eco-
logical and cultural settings will be unable to continue. As this happens, 
many more crop types and local land races will no longer be cultivated.

A third likely threat to agro-biodiversity from genetic engineering 
is more direct. Most of the major seed/agrochemical fi rms are devel-
oping methods to prevent farmers from saving seeds. Various genetic-
use restriction technologies (GURT)—“terminator” technologies to their 
critics—are meant to ensure that farmers must either purchase new seed 
for each planting or buy chemical keys to activate bio-engineered crop 
traits (Jefferson et al. 1999). The rationale advanced by GURT defend-
ers is that companies need to recoup their high expenditures on research, 
development, regulatory requirements, acquisitions, and IP management. 
If widely employed, GURTs could block the continued creation of crop 
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biodiversity, which now occurs as farmers select seeds from their best 
plants, exchange seeds, and allow modern varieties to interbreed with 
local ones. Should genetic constructs that cause seed sterility fi nd their 
way into populations of wild crop ancestors and crop varieties grown for 
subsistence, the results could be devastating. As the GURT example il-
lustrates, differences between conventional modern agriculture and the 
smaller-scale, more diversity-based farming that prevails in much of the 
South make the risks of transgenic crops much greater in many parts of 
Africa, Latin America, and Asia.

Geographies of Difference in Farming and Food Systems

For the sake of argument, let us presume that with new discoveries, fu-
ture crop genetic engineering will indeed increase crop productivity in 
the large-scale agrifood systems for which it has been developed. Let 
us assume also that with greater attention to ecological processes and 
 better-enforced regulation, future transgenic crops may ameliorate the 
environmental damage caused by high chemical input modern agricul-
ture in advanced capitalist countries. On the basis of these suppositions, 
can we logically conclude that genetic engineering is the foundation of a 
strategy to end hunger and strengthen food security in developing coun-
tries? The answer, unfortunately, is no. There are important geographies 
of difference that make it impossible to extrapolate, even from a best-case 
scenario for advanced capitalist countries, to a positive prognosis for the 
effects of GM crops in most developing nations.

Differences in the Risk to Agro-Biodiversity 

in the Global North and South

The risks of negative consequences from the release of transgenic organ-
isms are greater in many parts of the global South than in the United 
States, Argentina, Canada, and China, where most genetically engineered 
crops have been grown. None of these countries are centers of genetic 
diversity for the crops now grown there in transgenic forms. About 40 
percent of the world’s traded staple crops were fi rst domesticated in Latin 
America; others came from Asia and Africa (Kloppenburg and Kleinman 
1987; FAO 1997). A vast wealth of traits is conserved in these regions in 
the genomes of local crops and the wild plant types from which early 
farmers derived these food crops. Also important are secondary centers of 
agro-biodiversity, where farmers have developed varieties suited to their 
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particular growing conditions and farming practices: for example, maize 
varieties in parts of Africa and rice landraces in South Asia.

Farmers who save and exchange seeds still draw upon this genetic di-
versity to maintain the vigor of their crops. Crop breeders in formal in-
stitutions, whether using conventional or molecular means, employ ge-
netic material from farmer varieties and crop wild relatives to develop 
improved or transgenic varieties. The plant samples and seeds conserved 
in CGIAR and other gene banks are precious potential sources of traits 
that may help with pest and plant-physiology problems and climatic 
stress. Local varieties cultivated by small- and medium-scale farmers are 
at least as valuable, and not only to the farmers themselves. While little 
is known about many of the samples stored in seed banks, information 
about how different living varieties perform is available from farmers 
who grow them.

Is this vital agricultural genetic diversity threatened by genetically al-
tered crops? Many researchers believe that the possibility is great enough 
to warrant postponing the release of transgenics, especially in regions of 
genetic diversity, until much more is known about their effects. There is 
no doubt that engineered genetic material can be transferred via pollen, 
even from plants that are usually self-pollinating, to fi elds of conventional 
crops and wild relatives of these crops (Ohio State 2002). Some studies 
suggest that genetic engineering itself may, in some cases, cause plants 
to produce more seed or spread their pollen more widely (Ellstrand 2001; 
Snow et al. 2002). There is evidence that in ecosystems and in animal 
guts, engineered genetic constructs may also be transferred “horizon-
tally,” from one species to another, with the aid of naturally occurring 
microbes or viral vectors. Horizontal gene transfer is even less under-
stood than gene fl ow via pollen.

In November 2001, University of California researchers reported in 
Nature that they had detected transgenic material in kernels taken from 
mountainside maize plots in Oaxaca, Mexico, where planting transgenic 
corn was illegal (Quist and Chapela 2001; McAfee 2003b). Other scien-
tists, and a concerted campaign by the industry leader, Monsanto, cast 
doubt upon some of the diagnostic methods used in the initial Nature 
study (Kaplinksi et al. 2002; Matthews 2002). A later study failed to fi nd 
evidence of transgene introgression in specifi c locations where it was re-
ported in 2001 (Ortiz-García et al. 2005). Nevertheless, few researchers 
doubt that transgenic material probably has been or soon will be incorpo-
rated into the genomes of local maize varieties wherever transgenic corn 
is planted. Many believe that engineered DNA might also be taken up by 
teosinte, the ancestor of maize (Zea mays).
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Is transgene introgression likely to cause the loss of genetic or varietal 
diversity in corn or teosinte or in different crops and wild plants? This 
could occur if engineered genetic material confers a survival advantage 
to some varieties, which might out-compete related plants that carry po-
tentially valuable characteristics. Some researchers think that such ef-
fects will not be signifi cant. This is the offi cial position of the CGIAR’s 
International Center for Maize and Wheat Improvement. Nevertheless, 
CIMMYT has taken pains to ensure that its seed collections are not 
“contaminated” by transgenic varieties (CIMMYT 2001). What is in-
disputable is that if gene fl ow from transgenic crops causes any of these 
problems, the risk of harm is far greater in centers of genetic diversity 
and regions where crop ancestors still thrive, and where farmers still 
depend upon inter- and intra-species diversity, than it is in the major 
food-exporting countries, where most commercial crops now grown were 
unknown four hundred years ago and there is little diversity to be lost.

Differences in the Role of Agro-Biodiversity in Different 

Kinds of Agro-Food Systems

Inter-species and intra-species genetic diversity is economically inef-
fi cient in some agrifood systems but it is critically important in others. 
In capitalist agriculture, the values of crop varieties, like other factors 
of production, depend upon their contribution to the profi tability of the 
enterprise, usually calculated over one harvest cycle. For large farming 
operations and agribusiness fi rms, genetic uniformity has advantages re-
lated to the exigencies of scale, mechanization, and marketing. Identical 
plants, whether transgenic or conventional, that ripen simultaneously can 
be harvested, quality-checked, transported, and processed in bulk.

In contrast, in more “traditional” farming systems in developing 
countries and elsewhere, crop variety and genetic diversity may be ad-
vantageous for multiple reasons, not all of them directly economic. The 
values of different crops and traits are related to the manifold functions of 
agricultural landscapes. They are place-specifi c and particular to differ-
ent eco-social systems. Particular varieties may be preferred for different 
purposes, especially where some foods are grown for subsistence, where 
food, labor, seeds, and inputs are exchanged among family and commu-
nity members and migrants, and where local markets and festivities are 
important. Traits that affect local marketability, tastes and colors, cook-
ing and storage qualities, and symbolic signifi cance can be important to 
cultural cohesion as well as to nutrition.
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Genetic homogeneity may be dangerous, especially where peasants 
must use marginally arable land. It is common to plant different varieties 
at different altitudes or in soils and microclimates with different charac-
teristics, or to plant landraces with different traits, in order to increase 
the chances of an adequate harvest if the growing season turns out to 
be particularly dry, wet, hot, or cold. Moreover, as noted above, small-
scale farmers not only select their best seeds for planting and exchange, 
but also may allow their own varieties to hybridize with modern or wild 
varieties to improve their crops. If they have access to fewer traditional 
and new varieties, and especially if the new varieties were to carry genetic 
instructions for seed sterility (GURT), this economically and culturally 
vital process will be stifl ed.

Commodity Relations and Greater Economic Risks 

for Self-Provisioning Farmers and Tropical Smallholders

The effects of crop genetic engineering are substantially different for fully 
capitalist agriculture than for farming systems in which the processes, in-
puts, and products of production are not primarily based on commodity 
relations. One reason is that farmers in “modern,” fully commercialized 
farming systems purchase new seed frequently, often annually, while the 
majority of Southern-country farmers save seeds for planting. As noted, 
seed-sterility technologies could disrupt this cycle of agrarian life and 
survival.

Moreover, in places where seeds are saved and multiple varieties are 
planted, transgenic traits are more likely to be dispersed, with unpredict-
able consequences. Just as pesticides more generally can speed the evolu-
tion of resistant weeds and pests, so can transgenic crops that require 
pesticides or produce pesticides, as noted above. Potentially resistant 
predators are often more numerous and varied in tropical zones and in 
regions of crop genetic diversity, where pests have co-evolved with do-
mesticated crops and their wild relatives. If resistant pests cause partial 
or complete crop failure, the consequences are more likely to be severe in 
regions where farmers lack other sources of incomes and food.

Contrasts in Regulatory Needs and Effectiveness 

in Different Kinds of Agrifood Systems

Most agencies that facilitate biotechnology capacity-building take U.S. 
or European regulatory institutions as models. EPA rules and USDA 
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guidelines underestimate or ignore the dispersal of transgenic artifacts 
by natural means such as wind-borne pollen and horizontal (interspe-
cies) gene transfer. Some worry that regulatory bodies in developing 
countries are subject to political pressures or are excessively compliant 
(Cohen 1999; Jansen and Roquas, this volume). While this may often be 
true, there is ample evidence of pro-industry bias and laxity in biosafety 
testing and resistance-management regulation in the United States itself 
(NAS 2002; Jaffe 2003). Faith in industry self-monitoring and govern-
ment transparency is as ill founded in advanced economies as it is in de-
veloping countries.

Even if U.S. safety measures were stringent, thorough, and honestly 
enforced, models developed for industrialized farming are not appropriate 
for numerous regions in developing nations. The meanings and practices 
that surround the seed are different in agrifood systems that are fully 
integrated into national and international markets, compared to those in 
which a signifi cant proportion of farming is for subsistence and local ex-
change. The model that U.S. agencies are trying to globalize presumes 
a system of commercialized agriculture in which varieties are uniform, 
seed is a commodity sold for planting, and harvested grain is a different 
commodity sold for consumption. But in partially self-provisioning peas-
ant economies in many regions of Latin America, agricultural production 
and consumption are phases of a cycle that is both more local and more 
closed. The same seed may be the source of life in at least two senses: it is 
the next day’s meal and the next season’s planting material.

In modern capitalist agrifood systems, society-nature relations are 
mediated by markets and conceptual dualism prevails. Seed for planting, 
feed for animals, and food for people are perceived and regulated differ-
ently, even when the same grain is the source of all three. The contamina-
tion in 2001 of U.S. corn food products with transgenic StarLink® corn, 
approved for animal feed but not for humans because of its potential al-
lergenicity, showed that such distinctions are hard to maintain. Never-
theless, U.S. negotiators have insisted upon those distinctions. They were 
adamant about excluding from the Biosafety Protocol’s purview any GM 
organisms not meant “for intentional introduction into the environment,” 
including those meant “for direct use as food or feed, or for processing” 
(Article 7). This makes it more diffi cult for countries to decline to import 
U.S. agricultural products on environmental grounds.

The controversy over gene fl ow in Oaxaca illustrates the folly of mod-
eling developing-country biotechnology management on regulations de-
signed for fully capitalist agrifood systems. As we have seen, seeds are 
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social as well as natural. Those who would base biosafety rules on North-
ern models fail to appreciate the meanings and mobility of seeds as cul-
tural objects and as coactants in eco-social systems. Recall the 1998 Mexi-
can moratorium on transgenic corn. Such a proscription might work in a 
fully commodifi ed agrifood system, but Mexican agriculture does not fi t 
that description. Despite the efforts of the last two governments to elimi-
nate the country’s “ineffi cient” peasant food producers, many Mexican 
campesinos continue to raise corn for household use even when this appears 
to be irrational from a narrowly economic point of view (Fitting, this vol-
ume; McAfee, forthcoming). Few Mexican observers were surprised to 
hear that “escaped” transgenic constructs were detected in the Oaxacan 
sierra, meaning that the offi cial GM moratorium had been futile. The 
origin of the traveling transgenes is almost certainly whole-grain (un-
milled) U.S. Bt corn, which is widely marketed as grain to be fed animals 
but which can also be planted or used to make tortillas and other foods. Bt 
corn seeds may also be brought home by seasonal migrant workers follow-
ing the time-honored peasant practice of seed exchange and experimenta-
tion. Laws against use of untested transgenics will not stop this.

Differences in the Ability of Northern and Southern Food Producers 

and Enterprises to Profi t from Biotechnology and Property Rights

In an idealized world of globalized property rights, anyone anywhere has 
equal opportunity to innovate and exclude others from the use of his or 
her invention. In the real world, there are historical and structural differ-
ences in the abilities of transnational fi rms, domestic companies, public-
sector agencies, indigenous peoples’  organizations, and small-scale food 
producers to make profi table use of property rights. Only the fi nancially 
well endowed can afford to establish and defend proprietary claims to ge-
netic and agriculture resources.

Accumulation of capital in biotechnology is based on the enclosure of 
the intellectual commons: private ownership of scientifi c knowledge for 
commercial purposes and privatization of genes and organisms that were 
once open-access resources (Press and Washburn 2000; Barton 1998). 
The great majority of patents on products and processes used around the 
world are held by Northern corporations, with the United States well in 
the lead. The agrochemical giant Monsanto has had proprietary rights 
to most of the transgenic crop applications (mainly herbicide tolerance) 
now in commercial use. A few private fi rms control a large proportion 
of the rights to genetic-engineering enabling and platform technologies 
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as well as the rights to make use of natural or induced genetic variations. 
Recent efforts by private foundations and international research agen-
cies to “invent around” privatized technologies or to persuade TNCs to 
donate them have had limited success. Academic and public-sector plant 
breeders often fi nd it impossible to use proprietary germplasm and tech-
nologies to produce public goods, such as crop varieties crafted for poor 
farmers (Herdt 1999; Barboza 2001).

NGOs, farmer activists, and governments of Southern states point 
to the injustice of “biopiracy.” This charge is usually aimed at Northern 
fi rms and research institutions when they patent pharmaceuticals, crop 
varieties, or other products derived from materials and information ob-
tained from Southern ecosystems, farmers, or healers, sometimes with 
little or no added innovation by the patent holder. In response, defend-
ers of universalized IPR point out that proprietary claims on medicines 
and crops cannot prevent the original cultivators or healers from con-
tinuing to use crops or natural products in their original form, so long as 
they do not sell them. To those whose resources have been “pirated,” that 
message reads: “It’s fi ne to keep benefi ting from these valuable genetic 
 resources—as long as you agree to remain poor.”

A consortium of Mexican small- and medium-scale farmers got such 
a message when they took NAFTA’s free-trade promise at face value. In 
1994, the Rio Fuerte producers’  union began increasing their exports to 
the United States of a type of yellow bean they had been growing and sell-
ing since the 1970s. Their U.S. market suddenly disappeared when their 
distributor was sued for patent infringement by a U.S. bean broker, Pod’ner 
LLC. Pod’ner’s CEO claimed to have invented the “Enola” bean in 1996, 
using beans he bought in Mexico in 1994. In 1999, he was granted a U.S. 
patent of dubious validity on beans with the same color and other traits 
also found in the Mexican growers’ mayacoba bean (Pallottini et al. 2004). 
U.S. and EU patents have been granted for other varieties developed and 
marketed in developing countries, including basmati rice, neem plant ex-
tracts, quinoa and beans from the Andes, and kava from the South Pacifi c.

Some defenders of the property-rights paradigm urge governments and 
communities in gene-rich regions to assert their own proprietary claims 
on genetic resources and then trade them internationally. When the 
CBD was drafted, hopes were high that the sale of such genetic-resource 
rights under the terms of biodiversity prospecting contracts with phar-
maceutical fi rms would generate incentives and incomes for biodiversity 
conservation and for indigenous peoples and other local resource pro-
viders. These hopes were ill founded; market prices for natural-product 
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samples are minimal and no community has earned signifi cant royalties 
under the terms of a bioprospecting contract.

The benefi ts which have actually been provided to genetic-resource 
providers have typically been modest, up-front payments for community-
development projects. Such benefi ts depend upon the goodwill or the 
public-relations agendas of pharmaceutical fi rms and other bio-buyers, 
not on the legal force of IP claims by Southern communities or govern-
ments. Bioprospecting deals can aid some communities, but it is wrong to 
imagine that they can be the basis of a strategy for the “equitable shar-
ing” of the “benefi ts of biodiversity” that is called for in the CBD. The 
power relations between buyer and sellers are too hugely asymmetrical. 
Should a fi rm develop a highly profi table use for a substance obtained 
through such arrangements, it could use its immensely greater legal and 
technological resources to interpret the contract or to alter the product 
in such a way as to limit profi t transfers to the raw-material providers. Its 
shareholders would expect nothing less.

Vast differences in the capacity of economic actors to employ biotech-
nology and to accumulate capital from property rights do not fall strictly 
along a North-South divide. State agencies and private fi rms in India, 
Brazil, Cuba, and some other Southern nations may be able to fi nd export 
niches for specialized, proprietary biotechnology products. This is un-
likely to alter the trend toward consolidation of food-producing resources 
in fewer hands worldwide. In the absence of national- and global-level 
policy changes, the combination of food-trade and investment liberal-
ization and IPR globalization will speed displacement of domestic food 
producers, agro-industries, and seed companies. One example is Brazil, 
where, pending the legalization of transgenic crops, Monsanto positioned 
itself to take over some of the country’s major seed fi rms (Reuters 2003; 
Rocha 2003; Monsanto 2004).

All the dimensions of difference discussed above are consequences of 
the place-specifi city of agro-eco-social systems and of the biodiversity 
they contribute to and depend upon. All three dimensions of difference 
are simultaneously ecological, economic, and cultural. All three are also 
related to the degree to which agrifood systems have become capitalist, 
modernized, and integrated into wider markets. However, this does not 
imply an either-or choice between agrifood systems that are “modern,” 
market-oriented, technology-centered, and highly productive (but prob-
ably not ecological sustainable) on one hand and farming systems that 
are “traditional,” subsistence-oriented, and less productive (even if more 
sustainable) on the other.
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Alternative Agricultural Futures

A huge amount of attention and resources has been directed toward de-
veloping, denouncing, celebrating, privatizing, regulating, and scrutiniz-
ing crop genetic engineering. This is remarkable in light of the fact that, 
even if transgenic varieties can be made to perform as their enthusiasts 
predict, and even if their risks prove minimal, their promised productiv-
ity, environmental, and nutritional benefi ts are quite modest. For these 
hoped-for gains, developing countries would need to take on “a major 
fi nancial and logistical challenge” (NCB 2004, p. 94).

Therefore, the response to the issues outlined above should not be to 
eliminate the differences that make transgenic crops irrelevant or haz-
ardous for most farmers in developing countries, at least in their present 
form. Instead, we can build upon the positive aspects of these differences. 
Truly “modern” agricultural science can then combine knowledge from 
genomics, ecology, and local experience to pursue multiple technological 
options, experimental methods, and learning models. These approaches 
need to be developed from the bottom up, with active farmer participa-
tion, and adapted to greatly diverse landscapes and ecologies.

Let us assume that the goal is to produce adequate food and fi ber in 
ways that are socially and ecologically sustainable and that contribute to 
equitable economic development. If that is the goal, then there are strong 
reasons to avoid replicating the model of high-chemical-input, heavily 
mechanized, monocrop plantations for which transgenic crops, so far, 
have been designed. These reasons include energy ineffi ciency, waste and 
degradation of water and soil, and ever-escalating pesticide requirements, 
even with transgenic varieties. Added to that are profound social costs: 
the ruin of small- and medium-scale farmers throughout North America 
and Europe, and for those farmers who remain, virtual indenture to giant 
agrochemical and food-processing fi rms (see Chap. 1 in this volume).

These few fi rms have extensive control over crop prices, farming 
methods, and varieties (Murphy 2006). They monopolize most technolo-
gies used in genetic transformation. Currently, crop genetic engineering 
is doing more to perpetuate the modern agri-technological paradigm 
discussed in Chap. 1 above than it is doing to help create more sustain-
able and adaptable options. This has partly to do with the techno-science 
itself; most crop biotechnology is focused on germplasm as a laboratory 
object: denatured, decontextualized, and disembedded from its eco-social 
habitats (McAfee 2003a). It is also the consequence of the concentration 
of agricultural and scientifi c resources in the hands of transnational agro-
chemical oligopolies.
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Such a path for genomic sciences and rDNA technology is not inevi-
table. As experience with crop genetics and transformation has increased, 
useful guides for ecologically informed and prudent use of these power-
ful tools have begun to emerge (Benbrook 2003). Potentially, molecular 
biotechnology can contribute to decentralized ex situ and in situ genetic-
resource conservation, wider exchange of plant genetic resources and 
knowledge about them, crop breeding and evaluation aided by farmer-led 
experimentation, molecular-genetic markers, farmer-focused and partici-
patory livestock breeding, and integrated resource management. But this 
approach will not prevail so long as profi tability criteria set research agen-
das, budget cuts and property claims block production of public goods, 
and policy makers are mesmerized by the mirage of molecular wonders.

Insights into more sustainable and more productive agriculture are 
emerging from farmer-centered agronomic research, agroecology (both 
as science and as a social movement), and networks of farmer-scientists, 
peasant activists, and their allies in nongovernmental, multilateral, and 
academic institutions (Altieri 1995; Brookfi eld 2001; Uphoff 2002; Hi-
sano and Altoé, this volume). Mexican peasant organizations are part of a 
growing international social movement of farmers and other food produc-
ers organizing under the banner of food sovereignty (Food Sovereignty 
Forum 2002; Wise, Salazar, and Carlson 2003; NFFC 2004; McMichael 
2004; McAfee forthcoming). Latin American small-scale farmers do not 
want to be poor or to survive on self-provisioning alone, nor do they reject 
new knowledge. But many are struggling for the right to remain farmers, 
or at least to maintain some agricultural activities and productive land in 
their extended families and communities. Their choices demand respect, 
as a principle of human rights and democracy, and because productive 
rural communities can enhance food security, biodiversity and environ-
mental sustainability, and social well-being.

It is clear that cultural, economic, and political factors are at least as 
critical as technological factors to overcoming hunger. While crop bio-
technology debates rage on, far less public and scientifi c attention is being 
paid to policy changes and activities that could do more, on a larger scale, 
to increase staple food production and food security: thoroughgoing land 
reform, backed by farmer-centered research and extension services, low-
interest credit, and assistance with storage, transport, and marketing for 
low-income farmers. In most policy circles, it seems, obstacles to such 
changes appear far more daunting than the prospect of curing hunger by 
manipulating molecules. Bottom-up mobilization by peasant and other 
grassroots movements may yet encourage policy makers to see prospects 
differently and become more responsive.

T4504.indb   83T4504.indb   83 5/20/08   6:48:01 AM5/20/08   6:48:01 AM



84 Food for the Few

Notes

1. I was one of twenty-seven external peer reviewers of the CEC report.
2. Dr. Charles Benbrook, former Executive Director of the Board on Agri-

culture for the U.S. National Academy of Sciences, is one of the most thought-
ful and objective evaluators of the results of biotechnology applications in the 
United States. While not opposed to genetic engineering, Benbrook is critical of 
those who treat it as a panacea. He points out that in the limited number of cases 
where it has been plausible to claim that transgenic varieties have proved benefi -
cial, the studies involved have compared transgenic performance to the option of 
doing nothing, rather than to the options of employing methods to address the 
causes, not just the symptoms, of the problems that plague high-chemical-input, 
monocrop farming (personal communication, November 2005).
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CHAPTER 4

Biosafety Regulation and Global Governance:

The Problem of Absentee Expertise in 

Latin America

Kees Jansen and Esther Roquas

Global developments are putting pressure on Latin American countries 
to construct regulatory frameworks that open the path for a smooth in-
troduction of transgenic crops. Prompting demands for regulations are 
a series of factors, including technological uncertainties; potential high 
risks such as biosafety, human health, and changes in agrarian structures; 
the ethics of modifying nature; and the huge economic interests involved. 
The latter interests stem from high investments and projected future 
profi ts in the so-called “life sciences” industries. Three major issues are 
prominent: First, the regulation of intellectual property rights. Concerns 
in this regard include the interests of transnational “life science” compa-
nies to patent their technological innovations and monopolize markets, 
and prepare developing countries (or indigenous communities) to com-
modify their local knowledge and control of genetic resources through 
bioprospecting and benefi t sharing with foreign companies. A classi-
cal and well-publicized example of the latter is the INBio-Merck bio-
prospecting agreement in Costa Rica (Aguilar-Støen and Dhillion 2003; 
Artuso 2002). In this agreement the commercial utilization of Costa 
Rica’s biodiversity was made possible in exchange for up-front monetary 
compensation, training, technology transfer, and future royalties.

A second regulatory issue concerns risk assessment procedures address-
ing biosafety (and to a lesser extent food safety) when transgenic seeds or 
other biotechnology products are being introduced (e.g., Burachik and 
Traynor 2002; Newell and Mackenzie 2000). Third, there are societal 
concerns about the socioeconomic consequences and the direction of 
modern agriculture and agro-industrialization once biotechnology use is 
spreading. Brazil is one of the few countries where this issue has become 
a real topic in public debates about the admission of transgenic crops and 
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is being discussed along with biosafety issues (Pelaez and Schmidt 2004; 
Jepson et al., this volume; Hisano and Altoé, this volume). In most other 
Latin American countries the possible impact of biotechnology on agrar-
ian change has not yet been an issue of wider public concern. Ethical 
concerns about the rights of humankind to manipulate nature have not 
received such prominent attention in Latin America as in some European 
countries, at least in the fi eld of plant biotechnology—to which we limit 
our account.

The topic of biosafety regulation, in particular, has gained importance 
in recent years. Social movements against genetically modifi ed organisms 
(GMOs) have pushed for more regulation to halt uncontrolled introduc-
tions of transgenic crops. They point to the continuous pressure of the 
U.S. government to open up their countries for doing fi eld trials with 
GMOs, a pressure that is diffi cult to contest. Some pro-GMO coalitions 
consider overabundance of regulation to be a hindrance for public sector 
involvement in biotechnology (FAO 2003). Other pro-GMO coalitions, 
however, regard a lack of biosafety regulation as a potential source for 
future controversies and a hindrance to the introduction of transgenic 
crops. Harmonization of biosafety laws should enhance trade opportuni-
ties, they believe. An international consensus emerged to push for proper 
biosafety regulation in developing countries, mainly through the vehicle 
of the Cartagena Protocol on Biosafety, which is an outcome of the 1992 
UN Convention on Biological Diversity. The Cartagena Protocol was en-
tered into force on 11 September 2003 and stipulates that a participating 
country develops a biosafety regulatory framework to deal with GMO re-
lease in the environment and its potential adverse consequences (Art. 1).

This chapter explores the interactions evolving between Latin Ameri-
can countries and international organizations to establish biosafety 
regulatory frameworks in the shortest possible time. A series of critical 
questions will be raised about the current trend to harmonize biosafety 
regulations. We will argue that the problem of developing biosafety reg-
ulatory frameworks cannot be reduced to the relatively simple problem of 
how to increase local scientifi c and regulatory capacity. The issue is much 
broader and requires proper attention to controversies and contrasting 
views around biotechnology, the heterogeneity of national political cul-
tures and socio-economic conditions, and the complexities of regulation 
making and implementation in weak and developmental states. The mak-
ing of biosafety regulation is thus basically a sociopolitical issue and not 
a technocratic issue. The latter receives ample attention of international 
organizations; the former receives hardly any.

92 Food for the Few
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Biosafety Regulation and Global Governance

Biosafety risks cross national boundaries and are thus by their very na-
ture an international issue. This section discusses who participates in ex-
pertise building and political negotiations about internationally proposed 
regulatory models and how developing countries build up an apparent 
lack of capacity.

Setting the Standards

A look at participation lists of some international events where standards 
and guidelines are being developed suggests that only experts of “larger” 
Latin American countries participate. For example, in March 2002 the 
Ad Hoc Intergovernmental Task Force on Foods Derived from Biotech-
nology—which advises the Codex Alimentarius Commission (FAO/
WHO)—met in Japan to develop standards and guidelines for foods 
derived from biotechnology or traits introduced into foods by biotech-
nology. There were 245 participants from 34 countries, but from Latin 
America only Argentina, Brazil, and Mexico had sent delegates (2, 2, 
and 4, respectively). The U.S. delegation was composed of 17 members 
(FAO/WHO 2002). The June 2000 meeting of the Interim Commission 
on Phytosanitary Measures, Exploratory Working Group on Phytosani-
tary Aspects of Genetically Modifi ed Organisms, Biosafety and Invasive 
Species had 62 participants from 29 countries, but only one representa-
tive from Mexico and one from Chile (IPPC 2000). Looking at lists of 
participation of a series of meetings, we have the impression, but not the 
full evidence, that smaller Latin American countries are generally not 
represented in expert meetings where standards are being set. This may 
be partly a result of available capacity and partly a result of available re-
sources. Even a country like Argentina may fi nd it diffi cult to free up 
resources to send a representative (e.g., Burachik and Traynor 2002, 41). 
The evidence we could collect suggests that in meetings where agree-
ments on standards and guidelines have to be formalized by politicians, 
smaller countries seem to be more often represented compared to the 
expert meetings. It is quite unlikely that politicians and diplomats from 
developing countries can develop any infl uence on the content of stan-
dards at this stage. Moreover, developing-country experts who are able to 
participate in these international arenas are largely trained in the North, 
under the scientifi c and technological paradigms that currently dominate 
biotechnology development (see Chap. 1 in this volume).
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Capacity Building

Although Latin America may be underrepresented in the international 
undertaking of standard setting, it is heavily involved in international 
activities for capacity building. The establishment of REDBIO (Red de 
Cooperación Técnica en Biotecnología Vegetal; that is, Technical Co-
operation Network on Plant Biotechnology in Latin America and the 
Caribbean) is an example of this. REDBIO’s main activities in the 1990s 
were the compilation of a database of plant biotechnology laboratories 
(with 619 member organizations as of 18 June 2001) and the organiza-
tion of a series of conferences to bring together scientists from participat-
ing countries. The regional offi ce of FAO in Santiago, Chile, acts as the 
REDBIO technical secretariat. What is termed as biotechnology research 
in Latin America implies in most cases working with relatively simple 
technologies such as plant tissue culture (micropropagation) and biopes-
ticide production (Goldstein 1995; Solleiro and Castañón 1999). Only a 
few domestic fi rms or government laboratories are involved in transgenic 
plants, most of them located in Brazil. REDBIO coordinates its activi-
ties with the United Nations University Programme for Biotechnology 
in Latin America and the Caribbean (UNU/BIOLAC).

The emergence of REDBIO in Latin America illustrates that capacity 
building is high on the political agenda of biotechnology development 
in Latin America. Several studies identify knowledge gaps and propose 
capacity building (training for expert knowledge). In its fi rst phase, bio-
technology training in Latin America was primarily focused on training 
scientists in doing biotechnology. Issues of concern were the coordina-
tion of training activities by international agencies and the pooling of 
resources, the level at which training should take place (short courses, 
B.Sc., M.Sc., or Ph.D.), the adjustment of training courses and curricula 
to industrial needs, the issue of whether training should focus on core 
biotechnologists or on scientists from other disciplines such as agronomy 
and medicine, in order to expose their specialties to biotechnology, and, 
last but not least, the mobilization of funds for all this work (Daza 1998; 
Jaffé and Rojas 1994). More recently, it seems that the training of regula-
tors has received growing attention, and activities are organized on the 
social aspects of biotechnology, with emphasis on bio-ethics and bio-
safety (e.g., UNU/BIOLAC, n.d.). These activities intend to make the 
development of local regulation possible and to facilitate participation in 
international epistemic communities. Trainees may consist of people al-
ready educated in biotechnology, but also social scientists, policy makers, 
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legislators, and regulators. The history of REDBIO and BIOLAC shows 
that international efforts to build capacity around biotechnology in Latin 
America have shifted from purely scientifi c, disciplinary training and sci-
entifi c/technical cooperation to the enhancement of regulatory capacity. 
International interests in the implementation of proper risk assessment 
procedures and patent laws that protect biotechnology innovations stood 
at the cradle of this shift.

The major push for capacity building around the biosafety issue, how-
ever, is an outcome of international concerns about biodiversity. Most 
Latin American countries signed the 1992 Convention on Biological 
Diversity (CBD) that left room for further negotiating an international 
framework for biosafety. There was broad consensus that the interna-
tional community needed some kind of international instrument for 
dealing with biosafety issues: the promise of use of biotechnology for 
developing new agricultural crops had to be reconciled with potentially 
damaging effects on the environment and human health.

The result of several years of negotiations was the emergence of a pro-
tocol of the CBD: the 2000 Cartagena Protocol on Biosafety. A protocol 
is a binding international instrument, separate from, but related to, an-
other treaty (Mackenzie et al. 2003). It is a separate instrument that must 
be negotiated, signed, and eventually ratifi ed by individual countries. It 
thus has its own parties, and creates separate rights and obligations for 
them. The Cartagena Protocol specifi cally deals with transboundary 
movements of GMOs.1 It establishes an Advanced Informed Agreement 
procedure that obliges the exporter of a GMO to notify the importing 
country and provide certain information about the GMO and its in-
tended use. This gives the importing country the opportunity to review 
this information and to decide on approving or prohibiting the import of 
the GMO, or to determine the conditions for importation.

Latin America has not acted as a unifi ed bloc in the Protocol nego-
tiations. Originally, all Latin American countries negotiated together as 
part of the so-called Like-Minded Group of developing countries. At a 
later stage, however, Argentina, Chile, and Uruguay left the Like-Minded 
Group to join the Miami Group—which further consisted of the United 
States, Australia, and Canada (Vogler and McGraw 2000). While the ne-
gotiating was going on, these three Latin American countries had de-
cided to approve the release of some specifi c GMOs, which subsequently 
changed their attitudes toward the issue at stake. It evidently makes a 
difference whether the biosafety issue is being discussed from the per-
spective of biodiversity or consumer wishes, or from the perspective of 
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having, for example, a considerable acreage of transgenic soybeans. Below 
we will explore more extensively the different factors that compel Latin 
American countries to work on biosafety regulation.

The most important effort at the international level to shape the mak-
ing of biosafety regulation is the worldwide UNEP-GEF (United Na-
tions Environmental Programme–Global Environment Fund) program 
to develop national biosafety systems (Briggs 2003). This project makes 
an inventory of existing regulatory instruments for biosafety and leads to 
the drafting of a national biosafety framework and the outline of an in-
stitutional structure for biosafety regulation. Characteristic of this pro-
gram, according to UNEP-GEF, is a country-driven perspective. Below 
we will discuss what this means. Many Latin American countries par-
ticipate in this project (see Table 4.1), although not Mexico, Brazil, or 
Colombia. So far none of the participating Latin American countries has 
become enrolled in a UNEP-GEF follow-up project for the actual imple-
mentation of the drafted biosafety framework.

One of the most eye-catching characteristics of biosafety regulation in 

Table 4.1. UNEP-GEF Drafting Biosafety 

Frameworks: Latin American Participants

Country Phase of project in 2003

Bolivia — (participated in project’s pilot phase) 

Argentina 3 (drafting national biosafety system)

El Salvador 2 (identifi cation of stakeholders, training, 

 discuss framework with UNEP-GEF staff)

Chile 2

Guatemala 2

Honduras 2

Nicaragua 2

Peru 1 (surveys and inventories)  

Ecuador 0 (project design)

Costa Rica 0

Panama 0

Paraguay 0

Uruguay 0

Venezuela 0

Belize 0

Source: Extracted from UNEP-GEF 2003.
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Latin American countries is its intertwining with global governance. The 
question then emerges as to what extent such international shaping of 
regulation triggers domestic discussions about it, instead of endogenously 
developed needs and arguments. Before addressing this question, we will 
fi rst explore a UNEP-GEF follow-up project for a more complex set of 
factors leading to different responses of countries to the actual imple-
mentation of the drafted push for biosafety framework regulation.

Factors Driving the Discussion on Biosafety Regulation 

in Latin America

This section briefl y presents some aspects of the development of bio-
safety regulation in Argentina, Brazil, Mexico, Honduras, and the Andes 
region. On the basis of these examples we identify several patterns in the 
process of making biosafety regulation in several countries or regions and 
we assess specifi cities of their regulatory frameworks.

The Alliance of Foreign and National Economic Interests: Argentina

Argentina took a leading role in accepting GM soybean and other crops 
after 1991, in response to domestic interests and research and the de-
sire by the United States and TNCs to use Argentina as a location for 
off-season GM seed production and fi eld trials (Cohen et al. 2003). In 
2002 Argentina grew 23 percent of the global GM crop area (James 2002; 
Teubal’s Chap. 8 in this volume). The Argentine government as well as 
producers were open to experimenting with the new GM varieties. The 
alliance of national and international interests thus quickly led to the 
spread of GM crops and to putting biosafety on the regulatory agenda.

Argentina developed a biosafety system in the early 1990s when it did 
not have clear policy goals about biotechnology use and safe handling of 
GMOs. Consequently, the system has many shortcomings (Burachik and 
Traynor 2002). Cohen et al. (2003) remark that a major problem for de-
veloping a reliable biosafety system in Argentina is that government of-
fi cials disappear every time general elections are held and are replaced by 
 others—a problem that is evident in many other Latin American countries 
as well. Moreover, policy makers in Argentina, according to Burachik and 
Traynor (2002), need to be made aware of the consequences of signing the 
Cartagena Protocol and the importance of a biosafety system to counter-
act the activities of the biotechnology critics. The current system is insti-
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tutionally unclear with regard to mandate and decision-making power of 
reviewing institutions and the Agricultural Directorate. The procedure 
for reviewing the acceptability of GMO release furthermore shows a lack 
of timeliness and transparency. Reviewers, although suffi ciently qualifi ed, 
are limited in number and there is a danger for potential confl ict of inter-
est as many of them have ties with biotechnology companies (Cohen et al. 
2003). A new biosafety law developed through the UNEP-GEF project is 
supposed to clear away these shortcomings.

Hence the willingness of Argentina to indulge the U.S. pressure to 
admit GM soybean resulted in the instantaneous creation of a biosafety 
system. The government developed the system without taking the time 
for a thorough public debate about the aims and principles of such a sys-
tem. The biosafety system is existent but neither effi ciently working nor 
extensively debated among the Argentine people.

Domestic Visions of Agricultural Modernization: Brazil

The controversy within Brazilian society about the regulation of trans-
genic crops is a highly publicized case (Hisano and Altoé, this volume; 
Jepson et al., this volume; Paalberg 2001; Pelaez and Schmidt 2004). Bra-
zil passed its fi rst biosafety law in 1995, long before other Latin Ameri-
can countries even started thinking about biosafety issues. Among other 
things, this law created the National Technical Commission on Biosafety 
(CTNBio), which oversees the risk assessments of GMO introductions 
on a case-by-case basis. The commission’s intention to approve the mar-
keting of Monsanto’s Roundup Ready® soybeans in 1998 pulled the trig-
ger of a still ongoing controversy on the appropriateness of transgenic 
soy in Brazil. Court cases initiated by the consumer organization IDEC 
and by Greenpeace led to verdicts by federal judges, who ruled that 
CTNBio could not permit the introduction of GMOs without the re-
quired environmental impact assessments and the required collaboration 
with and authorization of other authorities in the Brazilian state system. 
The biosafety regulatory framework is not the single responsibility of 
CTNBio but also involves a series of other ministries and state organiza-
tions (Fontes 2003). To make the situation more complex, the southern 
state of Rio Grande do Sul declared itself a GMO-free zone, an example 
followed later by several other Brazilian states. The possibility of sell-
ing GMO-free soy to European countries and Japan at a premium price 
aroused the interest of certain economic sectors in GMO-free production 
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areas. The importance of the controversy went beyond the confrontation 
between pro- and anti-GMO interest groups, and played a role in explor-
ing the boundaries between the judicial and executive powers in Brazil, 
and between the states and the federal government (Hisano and Altoé, 
this volume; Jepson et al., this volume).

The Brazilian case makes clear that a concern about biosafety issues 
can be driven from within. Two different pillars with contrasting interests 
sustained the controversy. First, public agricultural research in Brazil had 
focused on biotechnology from the early 1980s onward. It had invested 
substantial amounts of money on training for its scientists in Brazil and 
abroad (Valadares and Monte-Neshich 1996). EMBRAPA, the largest 
state agricultural research organization—which alone swallows up ap-
proximately two-thirds of the total budget of all public research institutes 
of Latin America combined (Echeverría 1998)—was heavily involved in 
biotechnological research in association with the National Research Cen-
ter on Biotechnology and Genetic Resources (CENARGEN). Substan-
tial benefi ts were expected from biotechnology. A second pillar was the 
evolution of social movements in Brazil. The possible introduction of 
transgenic soy by Monsanto confronted a network of organizations which 
had opposed the appropriation of seed by transnational companies for 
more than a decade (Pelaez and Schmidt 2004). Not only the transgenic 
content of Roundup Ready® soy, but even more important, the next step 
made by foreign companies to control seed supply of Brazilian farmers, 
had stirred the opposition. The ideas held by this network resonated with 
growing middle-class consumer awareness about the “right to choose.” 
Although the pillars may have confronted each other at certain moments, 
they both originated from and were rooted in democratic and economic 
change in Brazil.

Characteristic of the evolution of the debate on biosafety in Brazil is 
the importance of these internal actors. Their importance manifests it-
self in the way Brazilian diplomats had to operate in the negotiations that 
led to the adoption of the Cartagena Protocol on Biosafety. They had to 
amalgamate the various and frequently opposing opinions: Brazil stayed 
within the Like-Minded Group of developing countries, which strove for 
a precautionary regulation of transboundary movements of GMOs, while 
at times Brazil supported positions much closer to the Miami Group 
and pursuing a promotional regulation, afraid that the Protocol would 
erect new barriers to trade (Nogueira 2002). The precautionary principle 
 establishes that a lack of scientifi c certainty about negative side effects 
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of a new technology is a legitimate reason to take preservative action. 
At that time, Brazil thus rejected the contrasting principle of substan-
tial equivalence advocated by the Miami Group, which establishes that 
negative side effects should be scientifi cally proven before any preventive 
measures are justifi ed.

Images of a Beckoning Future versus Images 

of Good Peasant Agriculture: Mexico

As in Brazil, scientists in Mexico considered biotechnology an opportu-
nity to leap-frog into modern agriculture, human welfare, and national 
food security, thus becoming “an equal partner in the commercial pact” 
with the United States, Canada, and Europe (Possani 2003; see also 
Bolívar Zapata 2001, Otero 2001). Mexico had a considerable number of 
scientists working in the fi eld of biotechnological research and develop-
ment, and several transgenic crops were cultivated. But unlike the situ-
ation in Brazil, there was little governmental activity in creating a sup-
porting infrastructure and regulatory environment. During the 1990s, 
Mexico’s major policy mantra was deregulation and neoliberal free trade, 
which left little room for government support for specifi c developments 
or the strengthening of regulatory frameworks. Regulation of GMO in-
troductions was superfi cially mentioned in a wide range of laws (including 
health law, phytosanitary law, plant variety and seed certifi cation laws, 
consumer law, environmental law, sustainable rural development law, and 
forestry law) and, paradoxically, involved formally a whole series of gov-
ernment agencies in the GMO issue (including the ministries of Health, 
Environment, Agriculture, Education, Finance, and Economy). The re-
sult was that companies’ requests for fi eld trials were evaluated on a case-
by-case basis, but no full biosafety system was put in place with proper 
risk assessment and full monitoring and evaluation of introduced GMOs. 
The situation changed when the Interministerial Commission for Bio-
safety and Genetically Modifi ed Organisms (CIBIOGEM) was formed 
in 1999 to coordinate biosafety issues as part of the implementation of 
the Cartagena Protocol in Mexico (Glover et al. 2003). The project for 
a new Biosafety Law on Genetically Modifi ed Organisms was presented 
to and approved by the Senate on 24 April 2003. Known to its critics 
as the “Monsanto law,” it was passed on 14 December 2004 (Hernández 
 Navarro 2005).

One recurrent theme in the discussions about biosafety regulation in 
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Mexico is the potential gene fl ow from transgenic maize to native variet-
ies and wild relatives. Mexico is the biological center of origin of maize 
(and center of genetic diversity); wild relatives of maize (Zea mays) are 
endemic. Scientists as well as civil-society organizations discussed the 
possible risks of introducing transgenic maize (e.g., Serratos et al. 1997). 
In 1998, Mexico announced a moratorium on the cultivation of trans-
genic maize. The debate became passionate when Quist and Chapela 
(2001) published their controversial article in Nature, which argued that 
landraces in Oaxaca already contained genes from transgenic varieties. 
In various publications scientists disputed its conclusions, but more or 
less implicitly acknowledged that transgenic maize had hybridized with 
native varieties (cf. Butler 2002, Ho 2002, Kaplinsky et al. 2002, Metz 
and Fütterer 2002, and the reply by Quist and Chapela 2002).2 In Janu-
ary 2002, NGOs, farmers, and indigenous organizations organized the 
seminar “In Defense of Maize” and demanded to halt imports of GM 
corn. The Ministry of Environment announced the results of new stud-
ies which confi rmed that maize in the states of Oaxaca and Puebla was 
contaminated (ETC 2002). The most likely source of contamination is 
imported corn for animal feed, which is used as seed by farmers (McAfee, 
this volume; Fitting, this volume).

Another possible source is maize seed shipped by relatives in the 
United States or brought back from the United States by Mexican im-
migrants. The concerned civil-society organizations started to carry 
out their own research and presented the results of a large-scale study of 
2,000 sampled plants in 138 farming communities where farmers gener-
ally do not buy maize seed but use locally available seed stocks (Comuni-
dades 2003). The results confi rmed the initial Quist-Chapela thesis: 24 
percent of the samples, from nine Mexican states, contained transgenes, 
sometimes from two, three, or four GM types. The involved organiza-
tions repeated their demand to halt GM corn imports. They also called 
for a rejection of the Biosafety Law in preparation, which they consid-
ered as a legalization of the unwanted gene fl ow. This movement empha-
sized that it was indigenous farmers in Mexico who have developed the 
existent diversity of maize races and that the “culture of maize” has to be 
safeguarded. Although rather late in the process, the offi cial making of 
biosafety law, mainly a result of obligations to international agreements, 
confronts a national social movement that does not believe in the offi cial 
vision of Mexico’s agricultural future (Bartra 2004).
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Jumping on the Bandwagon of Global Capacity Building Projects 

and Harmonization Projects: Honduras

Honduras is listed as one of the Latin American countries with an operat-
ing biosafety regulation (Jaffé 2003). It had a sort of biosafety “law” issued 
as early as 1998. But the biosafety “Acuerdo” of 1998 is basically not more 
than a short indication that “proper measures have to be taken to prevent 
negative effects of GMOs on human health and the environment” (Chap. 
III, art. 6) without any further specifi cation. The Ministry of Agriculture 
is the designated authority to regulate GMOs and to evaluate requests for 
fi eld trials and releases. No criteria for evaluation are specifi ed. Hence, 
it cannot be called a fully operational regulatory system for dealing with 
biosafety issues.

As with other complex regulatory matters of high-risk technologies, 
the main drive for developing regulation in Honduras is international 
agreements and activities of international (regional) organizations. Mo-
tivated by the CBD and the Central American Alliance for Sustainable 
Development (ALIDES, to which Honduras is a party since 1994), it has 
installed a National Biosafety Commission (CONABIOH) since 1998, 
but little activity has been developed since then. The responsibility for 
approving GMO introductions remained with the Ministry of Agricul-
ture. Another factor initiating thinking about biosafety regulation is the 
efforts of CORECA, the Regional Council for Co-operation on Agri-
culture (consisting of the ministers of agriculture of the seven Central 
American countries, Mexico, and the Dominican Republic as well as 
the Inter-American Institute for Co-operation on Agriculture (IICA). 
CORECA is involved in developing a harmonized regulatory framework 
on GMOs for Central America (CORECA 2002a). In CORECA, Mexico 
is taken as an example, as a country where transgenic crops are produced 
and with a regulatory system in place which is more advanced than those 
of other countries in the region (CORECA 2000, 2002b). Furthermore, 
Mexico is working with crops and varieties of importance to other coun-
tries in the region, and different from the varieties for temperate cli-
mates. Unlike the situation in the United States—the major producer of 
GMOs—Mexico’s biological diversity and environmental conditions bear 
resemblance to those in the other countries of CORECA.

The fi rst offi cial commercial planting of transgenic crops in Honduras 
took place in 2002 when the government approved Monsanto’s request to 
introduce MON-810 Bt maize cultivars (scientists had warned some years 
before that illegal plantings of GMOs could be expected and that policy 
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makers should prepare for proper regulatory frameworks; cf. Hruska and 
Lara Pavón 1997). The transnational fruit corporations with plantations 
in Honduras (Chiquita, Dole) work on transgenic bananas on an experi-
mental level.

There are only two incidental events in which opposition to transgenic 
crops was voiced. The fi rst was a press meeting of several networks of 
farmer organizations in October 2001, in which they rejected the import 
of GMO seed, arguing that it would replace farmers’ seed with seed from 
transnationals, which would affect human health.

After making international commitments, the Honduran government 
was forced to consider biosafety issues, not because there was an inter-
nally felt need for doing so. This case is an example of how global gover-
nance can steer lawmaking at the national level.

Byproduct of Biodiversity and Bioprospecting Interests: 

Andean Countries

The entry of Andean countries in the biotechnology discussion focused 
initially not so much on the introduction of GMOs but on the access to, 
and property of, genetic resources. At the XI Andean Presidential Coun-
cil held in May 1999, the presidents declared that the importance of the 
Andean region for the world’s biological diversity “is one of the great-
est strengths of the Andean sub-region and source of opportunities for 
the development of its Member Countries.” In Bolivia, for example, some 
people and organizations imagined enormous benefi ts from bioprospect-
ing. The scanty biosafety regulation that has been issued in the Andean 
countries so far tends to restrict the trade and use of GMOs (GTZ/
FUNDECO/IE 2001). In June 2002, the XIV Andean Presidential Coun-
cil approved the “Regional Biodiversity Strategy for the Andean Tropical 
Countries” (Decisión 523), which sets out the basic principles for dealing 
with biosafety issues (development of research capacity in biosafety man-
agement, application of the precautionary principle, development of risk 
assessment, and monitoring of risk assessment).

In contrast to Central America, where more attention is being asked at 
the ministerial level for consultation with civil-society organizations crit-
ical to GMOs, a more open and participatory approach was built from the 
start into the Andean initiative in order to generate regional consensus 
about biosafety issues. Experts from the agricultural sector (ministries 
of agriculture) set the agenda for the development of biosafety regula-
tion in Central America, whereas environmental experts play a key role 
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in the Andean countries. A central organ is the Andean Committee on 
Environmental Authorities (CAAAM), which was assigned the task to 
update and strengthen the Regional Biodiversity Strategy. The German 
governmental corporation for international cooperation (GTZ) played an 
important role in the realization of a regional strategy. Further support 
came from the Inter-American Development Bank.

Diversity of Factors That Push for Biosafety Regulation

This overview of work on biosafety regulation in various Latin Ameri-
can countries points to a range of stimuli: foreign and national interests 
in selling and cultivating transgenic crops (Argentina), reconciliation of 
domestic controversies over possible roads to agricultural modernization 
(Brazil), concern about possible threats to, or “pollution” of, the tradition 
of peasant agriculture (Mexico), the idea that a smaller country cannot 
afford to negate international agreements and the presence of global ca-
pacity-building projects and harmonization projects (Honduras), and the 
imagined benefi ts from biodiversity and bioprospecting interests (Andean 
countries). To some extent these factors may play out in all their com-
plexities in each Latin American country. However, some factors appear 
as very dominant in a particular country, and it is in this sense that they 
are used here as an illustration.

There are crucial differences between the countries with regard to the 
level at which GMOs are considered important in the short term. Brazil 
and Argentina had to take decisions when GMOs had entered or were 
about to enter on a large scale. In most countries, however, it was the 
CBD, and later on the Cartagena Protocol, that triggered the need for 
policy makers to start considering how to deal with GMOs. Smaller roles 
were played by IICA, who at an early stage developed some study activi-
ties and workshops about biotechnology and biosafety and (Jaffé 2003), 
the mentioned GTZ-Andean Community activities, the REDBIO net-
work of FAO, and the World Bank, together with CIAT, which are dis-
cussing biosafety issues in Colombia (Pehu 2003). The recent work on 
regional harmonization of biosafety regulations basically builds on, and is 
inspired by, other ongoing activities for regional harmonization.

Absentee Expertise

Experts play a key role in the development of biosafety regulation and in 
the transfer of global biosafety models to the national situation. Empha-
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sizing the lack of participation of (smaller) Latin American countries in 
the global making of biosafety regulation and demanding more capac-
ity building tend to overlook another crucial issue, which we have con-
ceptualized elsewhere with the concept “absentee expertise” (Jansen and 
Roquas 2005). A key characteristic of absentee expertise is that the expert 
is operating rather detached from local concerns and contexts. The few 
national experts that do participate in international expert communities 
may well be as much tied to the international expert community as to 
their home country. Participation in the international network provides 
them with the highly valued status attached to such a position, access to 
international project funds, and the benefi ts of international travel. It 
could be argued that such participation contributes to transnational so-
cial learning (Haas and McCabe 2001), but the question has to be raised 
as to whether this also leads to strong national social learning. The absen-
tee expert shares some major characteristics with the absentee landlord, 
who has fi gured so often in past debates on agrarian structures in Latin 
America. An absentee landlord is a landowner not resident on the estate 
from which he/she derives income.

In the case of absentee experts, the major source of power is not own-
ership of land but monopolized access to expert knowledge. The power 
of absentee expertise tends to be invisible or hidden. It is the power laid 
down in objective standards, model laws, training manuals, and so on. 
The power is being sustained through the public trust in scientifi c insti-
tutions and the authority of sound science. For many people it remains 
obscure how absentee experts arrive at their models for biosafety regula-
tion, even though internally the procedures and discussions may be quite 
transparent and subject to peer review. The role of absentee expertise is 
also hidden because, in the dominant model of science, there is little ac-
knowledgement of the political character of the so-called scientifi c con-
sensus on problematic knowledge issues. Absentee experts operate in a 
cosmopolitan world of international scientists in which certain disciplines, 
causal principles, defi nitions of problems, and solutions predominate. Ab-
sent information about local contexts, a universal truth of the potentials 
of global technologies and regulatory frameworks is developed in confer-
ences, meetings, and workshops. As discussed above, although fl exibility 
and local adaptation and development of regulation are much-promoted 
elements of the global making of biosafety regulation, the present social 
construction of biosafety regulatory frameworks is driven primarily by 
global standards.

Hence, although global governance, international capacity building, 
and harmonization may result in a gain in effi ciency and the  development 
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of capacity at low costs, the fl ip side may be that it only leads to the build-
ing of absentee expertise. Global predominance may mean that it only 
builds experts and knowledge which hardly relate to local conditions 
and cannot deal properly with local complexities, diverging political-
 economic interests, and the vagaries of weak states to implement laws and 
regulations. The next section explores further the general contradictions 
arising from the strengthening of absentee expertise.

To Harmonize or Not to Harmonize?

International agreements aim to harmonize regulation related to all 
kinds of issues that cross boundaries and involve more than one coun-
try. To share the same regulatory system with the same aims, principles, 
and procedures enhances effi ciency and makes international trade easier. 
Most international agreements, however, do not carry through a com-
pletely harmonized system, but only set a general framework, leaving 
enough room for a country’s individual interpretation.

The Cartagena Protocol—being an international instrument striv-
ing at harmonized biosafety systems—orders the establishment of bio-
safety systems but creates room for individual countries to develop their 
own idiosyncratic biosafety framework. The Cartagena Protocol seeks 
harmonization of biosafety frameworks because it focuses on the unwan-
ted consequences of uncontrolled—either spontaneous or deliberate—
 transboundary movements of GMOs. A major discussion point during the 
negotiations was the magnitude of precaution that should be built in the 
Protocol: a discussion that emerged as a consequence of a lack of scientifi c 
evidence and consensus about the long-term impact of GMO release in 
the environment.

Principle 15 of the Rio Declaration (1992) defi nes the precautionary 
approach as: “Where there are threats of serious or irreversible damage, 
lack of full scientifi c certainty shall not be used as a reason for postpon-
ing cost-effective measures to prevent environmental degradation.” The 
Protocol negotiations led to disagreement about whether or not precau-
tion is indeed an international legal principle that might be used to claim 
rights or create uncompromising obligations (Mackenzie et al. 2003, 13). 
Concerns about introducing the principle of precaution are often driven 
by the idea that the principle might run into confl ict with international 
trade agreements.

It is precisely the lack of consensus about how to refer to the precau-
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tionary principle in the Protocol which created the space for individual 
member countries to make their own choices. The view that the Protocol 
as a whole should be an instrument of precaution without detailed pre-
scriptive precautionary principles became dominant. Precaution became 
an issue treated in the preamble. The subsequent prescriptions about pre-
caution leave countries considerable room for choosing between differ-
ent possibilities to perform risk assessments and making decisions on the 
extent to which scientifi c uncertainty should be decisive in permitting or 
forbidding GMO release in the environment.

There are thus many choices to make for a country after signing the 
Protocol, but these require a great deal of expertise and considerable fi -
nancial means. It is here where international experts start to play an im-
portant role as transmitters of knowledge and models, and as trainers 
of domestic experts. Between inventing the wheel yourself and literally 
copying an existing format for a biosafety system, a third way has become 
dominant in less developed countries. This third way emerges in cases in 
which developing countries receive support and assistance from interna-
tional organizations and international experts to draft their home-made 
regulatory frameworks. This appears to be a two-way process: Countries 
might be convinced that they need international expertise to deal with 
the matter, and international organizations encourage the use of inter-
national models and standards for biosafety regulation.

The UNEP-GEF program to develop national biosafety systems—in 
which many Latin American countries participate—is a good example of 
such a supportive program. It uses a “country-driven” approach, but for 
the outsider it is diffi cult to see what this means. The program design has 
four fi xed phases which—by making use of a toolkit—lead to a draft Na-
tional Biosafety Framework in the briefest possible period of about eigh-
teen months. The UNEP-GEF program sets in motion a technocratic 
drafting process which offers little space for endogenous refl ection and 
extended in-country discussions about aims and principles. A salient as-
pect is the importance of “sound science”—only recognizing risks when 
they are scientifi cally proven—in national biosafety systems, in spite of the 
Protocol’s precautionary nature. It is the principle of sound science—and 
not the precautionary approach—that seems to dominate international 
biosafety frameworks. The sound science principle is basically dissemi-
nated through training and support provided by international experts.

The consequences of the international support to build national bio-
safety systems are less visible. In countries like Honduras, such sup-
port efforts tend to suppress emerging national debate, deliberations, 
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and arguments. A country’s choice between “doing things right” along 
 international expert–defi ned phases and standards, and “doing the right 
thing” while considering the particular history, needs, and wants of a 
country, is thus never categorically made.

Some supporting international organizations characterize opponent 
views as nonscientifi c and deceiving the public. The ISNAR Country 
Study of Argentina (Burachik and Traynor 2002), for example, reports 
that Greenpeace has been active in campaigning against GMOs. With-
out paying any attention to the particular content of the arguments that 
Greenpeace uses, the report concludes:

Some NGOs, having sharply raised their visibility by astute use of the 
media, are particularly effective in getting their message heard. Echoing 
the opposition arguments arising in Europe, some of the “information” 
disseminated about biotechnology and GM foods suffers from gross 
inaccuracies, false assumptions, and unsupportable extrapolations. Not 
surprisingly, though, given the technical nature of the subject, most 
 reporters and editors are incapable of distinguishing fact from fi ction, 
and give broad exposure to the NGOs’ claims. Providing accurate infor-
mation to the public thus becomes the responsibility of research insti-
tutes and government agencies. (2002, 45–46)

The message in this ISNAR report is that the arguments of the oppo-
nents do not deserve any attention, as they are not serious or scientifi c 
and they are copied from international biotechnology opponents in Eu-
rope. The opponents are shrewd in using the media in contrast to the 
naiveté of the objective scientifi c experts. Both public and press are not 
capable enough to understand and value complicated technological issues, 
and the monopoly on accurate information about biotechnology should 
be in the hands of the government and scientifi c institutes. The ISNAR 
report provides a quite faithful example of the “defi cit model” (Collins 
and  Evans 2002). Public rejection of biotechnology is caused by the pub-
lic’s lack of knowledge; a defi cit that should be removed by providing ob-
jective and truly scientifi c information. The report thus reproduces the 
image of science as superior, non-ideological knowledge. Deviant opin-
ions are ideological, paranoid, and non-scientifi c.

The widely distributed message that boosting the knowledge of the 
public will automatically increase acceptance seems to effi ciently silence 
all debate in society. There is no room left for debating the issue of bio-
safety and “doing the right thing.” Turning to international models and 
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standards to comply with the international obligations concerning bio-
safety seems thus the only way and has become the common practice in 
many Latin American countries.

Biosafety Regulation: Absentee Expertise 

and Public Debate in Latin America

The problem of how to regulate biosafety is inherent to the use of plant 
biotechnology and—with or without international pressure—it is there-
fore a prominent issue in all countries. The interests of Latin American 
countries differ and the ways they are driven to address the issue of bio-
safety regulation are also quite diverse. Alliances of foreign and national 
economic interests, democratic participation, domestic views on agricul-
tural development and biodiversity, and international capacity building 
projects may play a role in the choices that countries have made in rela-
tion to biosafety. The issue of difference is not so much whether or not 
a country has issued biosafety laws, but how thoughtful, critical, and au-
thentic the discussion on biosafety regulation has been.

Conclusion

This chapter has argued that major problems regarding biosafety regula-
tion are a lack of public debate and a lack of country-level, endogenous 
processes of lawmaking. It is precisely the lack of debate and endogenous 
judgment that makes it diffi cult to contest international pressure from in-
ternational organizations, powerful countries, and transnational corpo-
rations. Regulation of biosafety is internationally presented as a “must,” 
but many Latin American countries lack the fi nancial and institutional 
resources to keep control over the development of such regulation. In 
spite of the aims of international projects to support domestic processes 
to involve stakeholders, the importance of regulating biosafety has been 
pushed forward merely in technocratic regulatory terms. The neces-
sary incentives to promote the public debate that should precede norm-
 settling processes have not been provided. In this process legitimacy is 
being created by appealing to science advisers. This paper calls for a bet-
ter rethinking of the role of absentee expertise.

“Absentee expertise” is used here as a heuristic concept to draw at-
tention to the separate worlds of science advice for global governance 
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and day-to-day realities of agrarian change, state formation, and shifting 
 governance in Latin American countries. Looking at absentee expertise at 
a more concrete level, it becomes clear that the roles of both international 
and national experts vary in different countries. The most extreme cases 
are Brazil on one hand, where different views on biosafety regulation are 
expressed by different groups of experts (expertise and counter-expertise 
are involved in a continuous controversy), and countries like Honduras 
on the other hand, which sign international agreements with hardly any 
citizen or expert having seriously considered the consequences. Such 
countries are guided by international “absentee expertise” in copying in-
ternationally developed guidelines and regulatory models. We could say 
that there is a pattern by which “semiperipheral countries,” i.e., resource-
rich dependent and developing countries, have a greater ability for inter-
nally driven legislation than resource-poor countries. Even then, how-
ever, there are substantial differences between resource-rich countries 
such as Brazil and Mexico.

To establish a link with the international absentee expertise has be-
come a goal in itself. It has become the goal of training and capacity-
building activities aimed at expertise development in Latin American 
countries. This chapter suggests that alternative ways of looking at ex-
pertise development may be possible. In this view, expertise development 
should originate in a societal debate on priorities and goals and not be 
reduced to a technocratic transfer of knowledge about existing regula-
tory models. An essential element is that Latin American countries start 
thinking of biosafety in the framework of their particular societal devel-
opment, economic plans, the role of agriculture, and the preservation of 
biodiversity. Controversies and oppositional views can then be taken as 
an essential source for creative thinking about the complexity of the issue 
and the necessary political choices. These do not threaten progress but 
are essential for democratically shaping common futures.

Our ideas on absentee expertise also imply that the quality of interna-
tional modeling of biosafety regulation can only be assessed by looking 
at how the formal model holds out in the concrete world. Much modeling 
tends to forget the “weak state” character of many Latin American gov-
ernments in its ambitious attempts to set up a comprehensive biosafety 
system. Many countries in Latin America face severe problems in generat-
ing their own lawmaking processes and institutional development. They 
have great diffi culties in enforcing laws once these have been issued. The 
inadequacy of state performance does not cease to exist with a heavily sub-
sidized development of a biosafety framework. The internationally pro-
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moted regulatory models have not found a way to improve state perfor-
mance. The latter entirely depends on endogenous political processes that 
only Latin American peoples themselves may be able to change in time.

Notes

1. The Cartagena Protocol does not use the term GMOs but LMOs: Living 
Modifi ed Organisms (see Gupta 2002:242, for the reasons for this term shifting).

2. The scientifi c debate intermingled with mud slinging and other elements 
of science politics.  One of the major scientifi c controversies was about whether 
Quist and Chapela had detected hybridization (i.e., some cross-pollination) or in-
trogression (i.e., the permanent incorporation of genes from another population).  
Only the latter, as some have argued, could really be a matter of concern (Stewart 
et al. 2003).  Although Quist and Chapela used the term introgression, they had 
not proven the stabilization of the transgene in the new host genome.  A remain-
ing unresolved issue is whether gene fl ow as such is a problem, or whether only 
potentially harmful traits should be considered as a risk (see McAfee’s Chap. 3 
in this volume for further discussion of this issue).
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CHAPTER 5

Unnatural Growth: The Political Economy 

of Biotechnology in Mexico

Manuel Poitras

Biotechnology has been said to hold unique promises both for peasants 
and for the hungry. A number of ex ante studies considering the tech-
nological potential of biotechnology have proposed that this set of tech-
nologies, including genetic engineering, is distinct from Green Revolu-
tion technologies and should lead to more positive development outcomes 
(Barajas 1991). Notably, in contrast to the Green Revolution package of 
hybrid seeds and agrochemicals, biotechnologies have been said to be 
scale-neutral, and thus potentially benefi cial to producers of any size. 
However, the analysis of the actual political economy of the introduction 
and use of genetically engineered technologies in a developing country 
such as Mexico, as will be presented here, leads to different conclusions. I 
will fi rst introduce recent modifi cations to the intellectual property rights 
regime and to the regulation of this most crucial agricultural input, the 
seed. I will then analyze state responses to the new agricultural biotech-
nologies by reviewing the regulation of the use of these technologies in 
Mexican agriculture, and the position of public research on this matter. 
Finally, I will present the private sector’s outlook regarding these tech-
nologies by looking at the transgenic products that have been commer-
cialized in Mexico so far, as well as the strategies of the only life science 
company of Mexican capital, Pulsar. What will come out of this analysis 
is that the mode of introduction of genetic engineering technologies into 
the Mexican countryside in the current context of neoliberal political 
economy does not favor their use by peasant farmers.

What characterizes the general political economic context for the in-
troduction of agricultural biotechnology in the Mexican countryside is a 
situation in which technological change in agriculture is the preserve of 
capital-rich producers. This situation is reinforced by the current credit 
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crunch suffered by all sectors of the economy, except for fi nance capital–
held corporations, and by the withdrawal of the state from agricultural 
and technological support. Moreover, the deepening process of transna-
tionalization of Mexican agriculture has driven and is most likely to con-
tinue to drive the process of technological change, responding not to the 
needs of an impoverished peasantry or of a large portion of the Mexican 
working class, but rather to those of giant agro-industrial corporations 
and of affl uent consumers worldwide.

Capitalist Disciplining of Biotechnology in Mexico Reforming 

IPRs: Toward the Commodifi cation of Life

A major line of reform affecting the way biotechnology is introduced into 
Mexico is the changes regarding intellectual property rights (IPRs). The 
emergence of biotechnology and the increasing concentration of capital 
have led to a rush for patents on genetic material, made possible by sig-
nifi cant changes to patent laws in the United States and internationally. 
Mexico is no exception to this trend, as IPRs were a crucial item on the 
GATT negotiation agenda (in what later became the TRIPs agreement), 
which Mexico joined in 1986. The United States had also been exerting 
pressure on Mexico since the passing of the protectionist 1978 IPR law, 
with threats of trade sanction by the inclusion of Mexico on the infamous 
article “Special 301” of U.S. trade law (which lists countries “under obser-
vation” before imposing trade sanctions) (López and Orozco 1995, 594–
596). The reform of Mexico’s IPR law then became one of the conditions 
for the United States to conduct free trade negotiations at the beginning 
of the 1990s (Solleiro and Coutiño 1998, 23; Rodríguez 1994, 285).

Article 27.3b of the TRIPs agreement states that countries can exclude 
from their patent regime plants and animals (except microorganisms) as 
well as the essentially biological processes to produce them. But all sig-
natories should adopt a system of legal protection of plant varieties, ei-
ther patent-based or with an effective sui generis system, no later than by 
the year 2000. This deadline has now been extended indefi nitely, with a 
number of developing countries wanting to modify the agreement. In the 
1991 reforms to Mexico’s IPR law, plant varieties were included as patent-
able while genetic material was excluded, which runs contrary to inter-
national practice. This was changed in 1994 in order to comply with the 
TRIPs agreements. Under the current law, plant varieties cannot be pat-
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ented, and are protected instead by a new plant variety law, promulgated 
in 1996. The law is based extensively on the 1978 version of the Interna-
tional Union for the Protection of New Varieties of Plants (UPOV) Con-
vention, which Mexico signed in 1979 but did not ratify until 1995. The 
1996 law grants exclusive rights to the breeder of a variety for a period of 
fi fteen to eighteen years. But the seeds protected under this agreement 
can be reproduced and multiplied by farmers without license for personal 
sowing and consumption (the “Farmers’ Rights” clause). It can also be 
used, with permission from the breeder, for research purposes (Solleiro 
and Coutiño 1998, 24–27).

As for genetic resources, they are also exempted from private owner-
ship. However, the law makes an important distinction when it states that 
the exemption applies to “biological and genetic material as encountered 
in nature” (Solleiro and Coutiño 1998). The last part of this sentence im-
plies that any material that is genetically modifi ed can be patented, a dis-
tinction that in turn can be interpreted more or less broadly. In this law, 
no recognition is given to farmers for the work of selective breeding that 
has happened over generations, nor for the preservation of natural and 
traditional biological and genetic resources (Aboites and Martínez 1995). 
The introduction of biotechnology in such a legal context can thus easily 
lead to scenarios of biopiracy, whereby traditionally known properties of 
plants are “discovered” in a corporate laboratory and then appropriated 
by the corporation.

The alleged aim of these reforms to the IPR law is to encourage in-
vestment in research and development of quality planting material. Ac-
cording to Solleiro, who conducted a series of questionnaires with a num-
ber of actors in the seed sector, better quality planting material is likely 
to be available since the implementation of the reforms, though it is more 
likely to come from transnational corporations than from domestic seed 
research and production (Solleiro 1996). In fact, domestic agricultural re-
search has become increasingly costly: the proliferation of processes and 
gene sequences that have been patented has made research so expensive 
that only the huge research budgets of TNCs can provide for it. As a 
director of the Biotechnology Research Unit of the International Centre 
for Maize and Wheat Improvement (CIMMYT) confi ded in an inter-
view, the cost of royalties to be paid in order to conduct research is be-
coming prohibitive, and public institutions like CIMMYT have to enter 
into agreements with private companies in order to access the material 
or funds necessary to conduct research (Savidan 1999). Increased protec-
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tion of seed varieties and of genetically modifi ed products is thus likely to 
benefi t transnationally based capital rather than the domestic seed indus-
try (López and Orozco 1995; Aboites and Martínez 1995).

Technology Encapsulated: The Seed

Another central line of reform that affects the meaning of the introduc-
tion of biotechnology in Mexico is the seed sector. While there are other 
applications of biotechnology and genetic engineering, notably in the 
animal sector, the seed is the main recipient of agricultural genetic engi-
neering. It is the actual location of the application of the technology and 
thus the carrier of such technology from the laboratory to the fi eld. The 
main interaction between biotech and Mexico’s agricultural producers is 
thus through the seed. Like other sectors of the agricultural economy, 
the seed sector has been radically altered during the neoliberal restruc-
turing process. In peasant economies, seeds for the next planting season 
are traditionally selected from the harvest or exchanged with other peas-
ants through a variety of means. The hybrid revolution of the 1930s in 
the United States and 1950s in Mexico brought about a new dynamic in 
the provision of seeds. Hybrids do not breed true, and farmers using hy-
brids must go back to the market periodically. The hybrid revolution thus 
brought with it the development of a new agricultural input industry, 
which has made the fortune of transnational corporations such as Pio-
neer, which is now owned by DuPont, and Cargill, whose seed operations 
have since been split and acquired by Dow and Monsanto.

In Mexico, hybrid seed production and distribution was, as with other 
agricultural inputs, conducted through a state agency. The fi rst hybrid 
seeds were developed by the Ofi cina de Estudios Especiales (OEE) and 
the Instituto de Investigación Agrícola (IIA). The dissemination of the 
resulting maize seeds was imparted to the Comisión del Maíz (Maize 
Commission) from 1947, and then to the Productora Nacional de Semillas 
(PRONASE) from 1961. The fi rst Seed Law also took effect in 1961, creat-
ing other institutions to coordinate and oversee the breeding, production, 
and commercialization of seeds. Together with the rapid internationaliza-
tion of Mexican agriculture from the 1960s on, however, came the begin-
nings of the transnational private sector involvement in the seed sector. 
PRONASE had the advantages of an exclusive mandate to produce and 
commercialize all the varieties developed by the national public agri-
cultural research institutes, and of its seeds being included in the Green 
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Revolution package pushed onto the agricultural producers through the 
development banks (Solleiro and Coutiño 1998). But even with these ad-
vantages, the state agency’s share of the certifi ed seed market diminished 
from 41 percent in 1970 to 27 percent in 1977 (Barkin and Suarez 1983). 
This situation could only worsen with the 1982 crisis. PRONASE had ac-
cumulated a huge surplus inventory during the last attempt at regaining 
food self-suffi ciency, under the Sistema Alimentario Mexicano (SAM), and 
thus became bankrupt when the subsidy program of SAM was terminated 
in the wake of the fi rst debt crisis in 1982. In 1990, two-thirds of PRO-
NASE’s production units were liquidated and the rest were kept function-
ing on the condition of fi nancial self-suffi ciency. Government transfers to 
it were stopped in 1992 (Solleiro and Coutiño 1998; OECD 1997, 92).

In addition, a new seed law was proclaimed in 1991, liberalizing the 
lines of seed research (previously controlled by the Ministry of Agricul-
ture), and removing PRONASE’s monopoly over the distribution of the 
seeds developed by the public research system (Aboites and Martínez 
1995; Solleiro and Coutiño 1998). The private sector share of the seed 
market thus grew tremendously from the 1970s on, from 13 percent of 
the maize seed market in 1970 to 22 percent in 1980, 54 percent in 1990, 
and 93 percent in 1993 (Solleiro and Coutiño 1998, 11). Noteworthy also 
is the fact that the deregulation of the seed market included the removal 
of the requirement for all commercialized seeds to be certifi ed by the 
state, as was the case previously with the National Seed Inspection and 
Certifi cation Service (ibid., 10, 13). There has thus been also a partial 
deregulation of seed quality monitoring, as well as of the biosafety of new 
seeds introduced (see Jansen and Roquas, this volume). The latter ele-
ment is most crucial when considering transgenic seeds.

The State’s Response to the Challenge of Biotechnology: 

Incomplete Regulation of Transgenic Material

As a result of the deregulation of the seed sector, seed quality and bio-
safety are now dealt with by the same corporations and producers’ as-
sociations that use the seed. The agricultural engineers or technicians 
employed by these corporate entities are often the same ones who are 
supposed to implement state-mandated quality monitoring programs, 
with a potential confl ict of interest (González and Chauvet 1999). But ex-
ceptions to this modus operandi have been set up for transgenic seeds. 
Three areas of concerns are dealt with by three separate institutions: the 
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Ministry of Agriculture (SAGAR) deals with the question of agricultural 
and animal biosafety, the Ministry of the Environment (SEMARNAP) 
with the preservation of biodiversity, and the Ministry of Health (Secre-
taría de Salubridad y Asistencia Pública) with questions of human health 
and nutrition. Moreover, the Ministry of Commerce (SECOFI), bolstered 
by the free trade agenda, has a very large infl uence on what is decided in 
regard to biotechnology generally. It was also the administrator of the 
animal health law until the mid-1990s (when the dossier was transferred 
to SAGAR) (Solleiro et al. 1999; Quintero 1999).

Most attention and action concern the question of agricultural bio-
safety. So far, human health and biodiversity have received comparatively 
little institutional attention. A National Agricultural Biosafety Commit-
tee (CNBA) was set up by SAGAR in 1988 to deal with the introduction 
of biotechnology in Mexican agriculture, mandated with the evaluation 
of requests for the commercial liberation of transgenic crops on a case-
by-case basis, considering the potential impact of a new crop on the bio-
diversity of the country (Solleiro et al. 1999). The CNBA is made up of 
government representatives and academics. In contrast to similar institu-
tions in the United States or Canada, it does not include industry repre-
sentatives, not even as observers (Gálvez and González 1998, 20). Given 
the complexity of the task, the CNBA is largely underfunded and under-
staffed. Also, since there are no experimental procedures or models to 
test the interaction between a new transgenic crop and specifi c Mexican 
agricultural ecosystems, the decisions are based largely on speculative 
considerations (Serratos 1998, 81).

In 1995, SAGAR set up a Norma Ofi cial Mexicana (NOM056-FITO-
1995) to help the work of the CNBA, making more explicit the condi-
tions and procedures to follow in order to import or produce genetically 
engineered products in Mexico. It regulates the allocation of fi eld test 
licenses and decides when a new agricultural product can be deregulated. 
Furthermore, in the 1991 seed laws, it was planned that research with 
“high risk transgenic material” can be undertaken only after having ob-
tained permission from SAGAR (Aboites and Martínez 1995, Solleiro 
et al. 1999). Concerning animal biosafety, the use and import of geneti-
cally engineered products for animals (hormones, vaccines, monoclonal 
antibodies) is dealt with by a new animal health committee (the National 
Animal Health Technical Consultative Council, or CONASA), set up in 
1991 and now under the aegis of SAGAR. Under planning is a NOM to 
deal expressly with the introduction of genetically engineered products 
destined for animal use or consumption.
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These developments provide a general framework for the regulation of 
transgenic products. But more specifi c norms and procedures to oversee 
the introduction of transgenic crops are still lacking (Solleiro et al. 1999). 
As a result, the track record of the government in regulating the intro-
duction of transgenic products in the country has been somewhat incon-
sistent and at times even contradictory. On one hand, the state appears to 
support the introduction of agricultural biotechnology. Monsanto’s dairy 
hormone rBST was allowed in Mexico four years before it was allowed 
in the United States, after a review process by SECOFI that involved 
Monsanto inviting high-level government offi cials to travel to the United 
States at their expense, and a subsequent speedy approval of the hormone 
without any independent review process of the human and animal health 
aspects of the problem (Quintero 1999; see Otero, Poitras, and Pechlaner, 
this volume). The relatively high level of milk imports at the time was 
enough to justify its deregulation. Another example of government pro-
motion of imported biotechnology is the direct fi nancial support given 
to farmers for the introduction of transgenic seeds through the Alianza 
para el Campo, which handed out 300 pesos per hectare to some cotton 
producers at the end of the 1990s to introduce Monsanto’s insect resistant 
(Bt cotton) seeds, accounting for almost half of the extra costs of the seeds 
(González and Chauvet 1999; Solleiro et al. 1999).

But on the other hand, the state has approved only a few licenses for 
fi eld trial or deregulation. In fact, only one genetically modifi ed crop 
has been deregulated to date, a tomato genetically engineered to have a 
longer shelf life. Bt cotton, which accounts for a high proportion of the 
transgenic crops planted, is only at a “pre-commercial level” of autho-
rization (Gálvez and González 1998). In terms of animal products and 
besides rBST, there currently seems to be only one transgenic vaccine be-
ing registered (Chavez 1999). In addition, only a few transgenic products 
have been permitted to enter as imports: an herbicide-tolerant canola, 
imported as grain for oil production, and a pest-resistant (Bt) potato, used 
to make frozen fries (Gálvez and González 1998).

Part of the contradictory behavior of the Mexican state regarding bio-
technology is the fact that biotechnology touches on multiple political 
economic constituencies: environment and biodiversity, industry and 
commerce, agriculture, human health—each with its own ministries, in-
stitutional agenda, and political forces to respond to. Together with other 
factors such as the lack of human, technical, and fi nancial resources, this 
has led to a weak regulatory environment, full of loopholes and lacking 
in coordination and regulatory effi ciency (González and Chauvet 1999, 
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58; Quintero 1999), fully protecting neither the interests of the Mexican 
population nor those of the corporations involved.

Biotechnology and Public Research

Biotechnology has caught the Mexican public agricultural research sys-
tem in a time of deep restructuring and wide-ranging budget cuts. At 
the beginning of the 1990s, Mexico was poised to become quite active 
in biotechnology research. Many governmental and academic documents 
identifi ed it as a promising avenue for Mexican agriculture, with adequate 
human and scientifi c resources, as well as successful and extensive pro-
ductive experience with traditional biotechnology such as fermentation 
(UNIDO 1991; SRE 1991; Quintero 1996). The only potential barrier 
envisioned was the initial large-scale investment for genetic engineering 
research equipment. An intergovernmental program, supported by the 
UNDP, to promote a comprehensive biotechnology development plan in 
Mexico was also designed during that period (SRE 1991). While this plan 
would have allegedly been directed at the needs of Mexican agricultural 
producers, it was soon abandoned (Quintero 1999).

Instead, a number of cuts were imposed on the public agricultural re-
search system, with no exception made for the fl edging biotechnology 
research agenda. Probably as a result of the cuts endured, INIFAP has 
allegedly been very slow and ineffective in introducing the new bio-
technologies in its research program (Pedraza et al. 1998). This is not to 
say, however, that there is no public biotechnology research in the coun-
try. Since the mid-1980s, there has been an important growth of bio-
technology research groups in public institutions, making Mexico one of 
the leading Latin American countries in this regard (Quintero 1999). But 
most of the research being done at this point does not involve genetic en-
gineering, but rather micropropagation and tissue culture. Only two re-
search centers reportedly have an ongoing genetic engineering program: 
CINVESTAV-Irapuato (the Irapuato unit of the Advanced Research 
and Studies Center), which has a strong biotechnology research orienta-
tion and twenty-two researchers, and the Biotechnology Institute of the 
UNAM in Cuernavaca (UNIDO 1991; Pedraza et al. 1998; Quintero 
1996 and 1999).1 However, only CINVESTAV has had concrete results 
so far, with pre-commercial fi eld trials of three virus-resistant potatoes 
and with many other projects under way, such as virus-resistant toma-
toes, papaya, and asparagus, and aluminum-tolerant wheat and maize.
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What has permitted these developments is the diversifi cation of the 
sources of fi nancing, mostly from international private foundations and 
from international organizations (primarily the UN, the FAO, and the 
OAS), but also from the corporate sector. The latter’s participation, 
however, has been scarce and usually oriented toward the satisfaction of 
its own interests (Pedraza et al. 1998). Monsanto, for instance, granted 
CINVESTAV the royalty-free use of some of its technology for its trans-
genic potato project and offered to train some of its scientists in its own 
laboratories in St. Louis, Missouri. Monsanto drew some publicity from 
this and tried to counter the waves of discontent against its use of genetic 
engineering. According to some observers, Monsanto was also trying to 
force the question of regulation of transgenic crops into the government’s 
hand. While the fi rst fi eld trials occurred in the United States, they then 
moved to Mexico in 1993. The government had to take action in regulat-
ing this and eventually drew the NOM mentioned earlier. While Mon-
santo does not charge royalties on this research and its products, it explic-
itly forbids CINVESTAV to commercialize the products of the research 
in the United States. In fact, Monsanto fi led for patents on the varieties 
developed at CINVESTAV with the U.S. patent offi ce in 1995. It is thus 
in a position to recoup any money this royalty-free license agreement 
might have cost the corporation. Also, CINVESTAV is forbidden to use 
the technology in any industrial potato varieties except one. Nevertheless, 
CINVESTAV did benefi t from this project, with new technology, train-
ing for some of its scientists, international exposure, and the fi rst experi-
ence of using genetic engineering on Mexican varieties (Com mandeur 
1996; Chauvet et al. 1998; Gálvez and González 1998).

Public research on genetic engineering is likely to face the same prob-
lem as with previous public research: that of not reaching the intended 
benefi ciaries. This has been one of the main problems of the Green Revo-
lution, which was allegedly intended to raise the productivity of all devel-
oping country producers and thus end rural poverty as well as hunger, but 
which instead benefi ted a few large commercial producers and exacerbated 
polarization in the countryside. Similarly, the lack of interaction between 
public agro-biotechnology research and producers has been the focus of a 
number of critics on the topic (Solleiro and Rocha 1996; Quintero 1999). 
Rodolfo Quintero, one of the prime biotechnology researchers in the 
country, estimates that part of the problem is that public research insti-
tutes do not encourage the development of products adapted to Mexican 
producers, but rather scientifi c achievement, measured by the number of 
publications rather than by farmers-based results (Quintero 1999).
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The case of the CINVESTAV virus-resistant potato project is a good 
example of this de-linking. While it is said in the objectives of this project 
that the intended benefi ciaries of the project are small producers (Gálvez 
and González 1998, 29; Chauvet et al. 1998), they have never been con-
sulted on their needs. Only commercial producers have been approached 
for fi eld trials. In fact, the virus the new potatoes are resistant to is not 
considered a problem by the small producers in question (Chauvet et al. 
1998). In addition, the project has no specifi c provisions for the dissemi-
nation of the new seeds. With the dismantling of PRONASE in 1992, 
and the end of public technical assistance programs, the production 
and distribution of improved seeds would now be left to market forces 
(Appendini 1994; OECD 1997). This could be a major problem, as most 
small-scale farmers use informal seed markets for the purveyance of their 
needs, and use new seeds only sporadically, when fi nancial resources are 
available (Chauvet et al. 1998).

This problem of de-linking could eventually be solved by using a par-
ticipatory method of technology development and use, such as those de-
veloped and sponsored by the Tropical Agriculture Research Center in 
its approximately 250 local agricultural research committees (CIALs) ac-
tive in eight Latin American countries (Humphries et al. 2000; Ashby 
et al. 2000). But such participatory methods have not yet been used in 
Mexico, at least not in conjunction with biotechnology. In sum, therefore, 
even if there are some public research projects in agro-biotechnology 
oriented toward small-scale producers, and even if there are academic 
achievements in biotechnology research in general, a number of elements 
combine to make it diffi cult for the products of such research to reach their 
intended benefi ciaries, such as the general crisis of the countryside, the 
persistent de-linking of public research goals with producers’ needs, the 
cuts to assistance programs, and the dismantlement of the socialized 
technology transfer infrastructure.

Is the Private Sector Up to the Task? Limited 

Commercialization of Agricultural Biotechnology in Mexico

The commercialization of agricultural biotechnologies around the world 
has been slower than expected, due most of all to the reaction of civil 
society organizations and a series of moratoria on the introduction of ge-
netically engineered products by a number of governments, notably in 
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the European Union but also in many developing countries. Nonethe-
less, their use has progressed tremendously in other parts of the world, 
especially in the United States, Argentina, Canada, and China, which 
together account for most of the 25-fold increase of the total area where 
transgenic crops are grown in only fi ve years, from 1.7 million hectares in 
1996 to 44.2 million in 2000 and 81 million in 2004. The United States 
and Argentina alone account for 90 percent of total transgenic crop acre-
age, and with Canada and China, 99 percent of total transgenic acreage is 
accounted for (James 2001; Manjunath 2005, 5).

Despite the limitations imposed on the commercialization of biotech-
nology by the regulatory problems already mentioned as well as by the 
crisis affecting the countryside, there are more than 100,000 hectares of 
transgenic crops cultivated in Mexico, which places it in the top ten list 
of countries with a signifi cant acreage of transgenic crop cultivation. But 
only a few transgenic products have been used or cultivated on a signifi cant 
scale in Mexico: the dairy hormone rBST (cf. Chap. 6), Calgene’s (now a 
subsidiary of Monsanto) extended shelf life tomato, Monsanto’s Bt cotton, 
transgenic fl owers for export, and a number of transgenic vaccines.

The McGregor tomato, developed by Calgene, is the fi rst and so far 
only genetically engineered crop to have been deregulated in Mexico, in 
1994. The tomato is genetically modifi ed to inhibit the production of the 
enzyme responsible for the decay of the vegetable, considerably extend-
ing its shelf life. This tomato was one of the fi rst commercial products 
of genetic engineering in the United States, and caused a potent wave 
of consumer protests against biotechnology. Such protests, combined 
with higher retail prices than for conventional tomatoes, led to its com-
mercial failure. In Mexico, this crop is of signifi cant importance, as it is 
the most important export crop, with some 20–25 percent of all agricul-
tural exports to the United States (Massieu Trigo 1999). However, the 
deregulation status conferred on the McGregor variety implies that no 
offi cial record is kept on the extent of its cultivation. It is thus diffi cult 
to know the current extent of its cultivation, although a government of-
fi cial working on the regulation of genetic engineering at SAGAR claims 
that it is either very little or has stopped (Bélez 1999). It was cultivated 
by the relatively prosperous export-oriented producers of the Northwest 
of the country (notably in Sinaloa). Since the tomato is harvested when it 
is ripe, its harvest cannot be mechanized and more labor must be used. 
With its vast sources of cheap labor, Mexico had a comparative advantage 
over Florida producers in the cultivation of this crop, and most probably 
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marginally increased seasonal employment in the regions where it was 
cultivated (Massieu Trigo 1999; Chauvet 1999 and 2000).

Monsanto’s transgenic cotton, engineered to produce its own biotoxin 
(Bacillus thuringiensis, Bt), was cultivated from the mid-1990s in the north-
ern irrigation districts of Mexico. It is now the single largest transgenic 
crop in Mexico, with between 100,000 and 120,000 hectares cultivated 
each year. According to some estimates, this would account for some 40 
percent of all cotton harvested in the country (González and Chauvet 
1999; Bélez 1999). Cotton is a traditional export crop, reaching back to 
the beginning of the century. It attained its zenith in 1956, when 1.1 mil-
lion hectares were cultivated (González and Chauvet 1999). As a “van-
guard” crop of the postwar agricultural political economy (Rubio 1998), 
cotton was grown on the best-irrigated land in the country, mostly in the 
irrigation districts of the North. After a prolonged crisis, due to the in-
creased production prices and declining international commodity prices 
when synthetic fabrics were introduced, cotton production was reduced 
considerably in Mexico, at 54,300 hectares in 1993 (Otero 1999, Chap. 5). 
The situation has since improved slightly, with a higher demand for the 
fabric, and with a new demand for its seeds, now processed into edible oils 
and industrialized animal feed. Mexico is also now a large importer of 
cotton, the commodity being free of tariff under NAFTA.

According to observers of transgenic cotton cultivation, no attention 
has been paid to the potential problems of genetic fl ows or environmen-
tal concerns due to the insecticide properties of the plant when the crop 
was allowed to be cultivated (González and Chauvet 1999). As part of its 
pre-commercial or pre-deregulation status, it is now cultivated under the 
terms of a research agreement between Monsanto and INIFAP. The aim 
of the research project is to monitor the implementation of integrated 
pest management practices, aimed at preventing the resistance of the in-
sects to the toxin produced by the cotton variety (Gálvez and González 
1998; Chauvet 2000).

Despite a lot of research and development into fl ower cultivation since 
the 1970s (especially in terms of micropropagation and genome pres-
ervation), much of the contemporary fl ower production in Mexico is 
done under the aegis of transnational corporations, especially from the 
United States or Holland, and destined for export. The TNCs impose 
their technological and input packages, including genetic modifi cation to 
control the color or lifespan of cut fl owers. All research and application 
of biotechnology on fl owers (genetic engineering and micropropagation/
cloning) is done abroad, and the seed, plant, and all inputs for its cul-
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tivation are exported to Mexico for production. Most of the genetically 
engineered fl owers are then shipped to the United States for consump-
tion. Typical of this enclave type of production, only a marginal part of 
production goes for sale in Mexico (Massieu Trigo 1997).

A study of the impact of the genetically engineered fl ower industry on 
the local industry and on labor concluded that, due undoubtedly to the 
enclave qualities of this sector, genetic engineering had only relatively 
marginal impacts. However, when surplus production was sold in Mex-
ico, it negatively affected traditional producers. Also, when extra labor 
was hired, it was often the wives of the male producers, thus revealing 
signifi cant gender consequences (Massieu Trigo 1997). Moreover, due to 
the failure of domestic research in this sector to yield any commercial ap-
plication, fl ower biotechnology products are only available from abroad, 
thus raising considerably the entry barriers into this activity. The depen-
dence of this sector on foreign technology should not be underestimated, 
as the imported genetic material and royalties account for up to 30 per-
cent of the infrastructural and raw material costs of intensive greenhouse 
fl ower production (Massieu Trigo 1995).

Another product of genetic engineering that is currently being re-
viewed for commercialization is Monsanto’s herbicide-resistant soy, with 
fi eld tests in 1998 reaching 12,500 hectares. It should be noted that Mexi-
can regulation does not set a limit on the area of fi eld tests, which in this 
case makes it hard to distinguish it from commercial production (Gálvez 
and González 1998, 11). Finally, a number of other agricultural products 
are under review before being granted a license for fi eld testing.

As should be evident by now, all of the agricultural products for which 
biotechnology has been used in Mexico so far are export or agro-industrial 
ones, with a strong presence of transnational capital. This is in line with 
the trends of increased export and agro-industrial orientation and trans-
nationalization of the Mexican countryside that have been identifi ed ear-
lier. The only exception to this so far is the virus-resistant varieties of po-
tatoes developed by CINVESTAV discussed earlier, which as of 2000 were 
still being tested in the experimental stations of INIFAP (Chauvet 2000).

A Mexican Life Science Industry? Financial Capital 

and Biotech in Mexico

The transnational corporations’ dominance over commercial transgenic 
products in Mexico is obvious. As we have seen, the transgenic dairy hor-
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mone rBST is Monsanto’s, and so are most of the genetically engineered 
tomato, cotton, and soy planted in Mexico. As for approval of fi eld tests 
granted by the Ministry of Agriculture through the 1990s, transnational 
companies also greatly prevail. Of the list of twenty organizations that 
have received permits, only two are public institutions, CINVESTAV 
and CIMMYT, one being Mexican and the other one part of the World 
Bank–based CGIAR group. The rest are transnational fi rms such as (be-
yond those already mentioned) DNA Plant Technology, Seminis, and 
CIICA2 (three Pulsar subsidiaries), Zeneca, Campbell, Pioneer (now a 
subsidiary of DuPont), Agrevo, and Upjohn (Gálvez and González 1998).

The national agro-industry is largely absent from this list as it has suf-
fered from the crisis and has been mostly unable to introduce the most 
advanced technologies. In a recent study of the Mexican biotechnology 
industry (in Pedraza et al. 1998), many structural problems were re-
ported, such as low proportion of sales revenues going to research (less 
than 1 percent, while for transnational corporations the proportion is 
6 to 15 percent); absence of adequate research installations; lack of quali-
fi ed personnel; only short-term and less risky projects are initiated; and a 
traditional dependence on licensing agreements from abroad. Many do-
mestic fi rms are using techniques of micropropagation (such as CIICA, 
Tequila Cuervo, and Biogenética Mexicana), but none are using genetic 
engineering, which is the truly advanced and competitive biotechnology 
(Massieu Trigo 1995; Briceño 1999; Pedraza et al. 1998). In fact, the only 
fi rm of mainly Mexican capital (though it is a transnational corporation) 
that does advanced agro-biotechnology research is Pulsar. But all of its 
genetic engineering research is done abroad, through its subsidiaries in 
the United States and Europe. Even CIICA, the main agricultural Pul-
sar subsidiary located in Mexico, used to perform genetic transformation 
in its Chiapas laboratories, but the genetic engineering programs have 
now been transferred to a subsidiary, DNAP, located in California. The 
virus-resistant and prolonged shelf life papaya and banana under research 
at CIICA during the 1998–2000 period were genetically modifi ed in 
California and then micropropagated for fi eld testing in Mexico (Briceño 
1999). Micropropagation is labor intensive, and this explains why it is 
performed in Mexico, where labor is cheaper.

Pulsar is in fact typical of the new economic power holders in Mex-
ico. It has diversifi ed increasingly over the years, gone through a major 
process of corporate growth despite the national and world crisis, and 
most recently consolidated some of its businesses, especially its agro-
biotechnology one, through acquisitions on three continents. It has 
overall sales of more than US$2,800 million (Massieu Trigo and Barajas 
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2000), and ranked fi fth among life science companies in 2000 (RAFI 
2000). This life science corporation is distinct, however, from its Euro-
pean and North American counterparts. It is notably more diversifi ed 
than these once chemical/pharmaceutical companies turned pharmaceu-
tical/agro-biotechnology fi rms. The subsidiaries of Pulsar, beyond the 
seed and agro-biotechnology ones, include fi nance, insurance, telecom-
munications, construction, and food packing. With the latter (Empaque 
Ponderosa and Empaq), it has also reached a higher level of vertical inte-
gration into agro-industry than the other life science giants.

Pulsar fi rst entered agriculture through tobacco, with the purchase in 
1985 of Cigarrera La Moderna, the largest Mexican tobacco producer. 
This subsidiary was sold in 1997, during a time of restructuring toward 
agro-biotechnologies and vegetable seeds. From 1994 on, it has acquired 
a number of seed and seed genetics companies and grouped them under 
the leadership of Agromod (or Agroindustrias La Moderna, once Em-
presas La Moderna). In the United States, it acquired Asgrow and DNA 
Plant Biotechnologies; in Europe, Bruinsma, Petoseed, and Royal Sluis, 
which were merged with Asgrow in 1995 to form Seminis; in Korea, the 
Hung-Nong Seed Company and Coong Ang Seed Company; and in In-
dia, Nath Sluis. These acquisitions have positioned Pulsar as one of the 
global leaders in biotechnology and placed the company fi rst in the world 
for vegetable seed production (Massieu Trigo and Barajas 2000).

Moreover, as a result of this consolidation, the company does not have 
the problems mentioned above with Mexican biotechnology industry in 
general. At a global level, it invests 14 percent of its sales revenues in re-
search and development, and is planning to increase this proportion to 18 
percent; it has thirty-fi ve agronomic research centers (of which twenty-
three are in the United States, with the rest in Latin America and Asia) 
and fourteen experimental fi elds. All the recent acquisitions it has made 
also mean that it now has fi ve hundred qualifi ed scientists worldwide at 
its disposition. Finally, these acquisitions respond to the same strategies 
used by other life science giants: to get access to technological capability, 
varied and local germplasm, and large distribution networks. In sum, Pul-
sar has followed the typical pattern of restructuring followed by Mexican 
fi nance capital: advanced technological restructuring and transnational-
ization. The transnationalization of the company also means, however, 
that in its R&D, corporate development, and sales strategies, it responds 
to the imperatives of the global market, not to the needs of peasants, be 
they Mexican or not. The potential development of new biotechnologies 
toward output traits is more likely to orient their products toward niche 
markets for the high- and to some extent middle-class food markets of 
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the industrialized countries as well as for the elite markets of developing 
countries.

In sum, with the private biotechnology sector depicted here, domi-
nated by foreign and domestic transnational corporations with goals of 
global profi t maximization rather than national ones, and with an anemic 
public research structure, an alternative strategy to reorient the use of 
biotechnologies toward rural and sustainable development is largely fore-
closed at the moment.

Conclusions

The process of de-capitalization of the countryside in Mexico and the 
new model of transnationalized agro-export agriculture is likely to lead 
to a new process of rural producers segmentation, with the largest com-
panies benefi ting most from the state support programs and being most 
able to survive in these conditions. These are the same companies that 
are and will be able in the near future to use the genetically modifi ed 
seeds, plants, and animals, and for the needs of which the transgenic vari-
eties will be designed. This scenario is bolstered by the recent legislative 
reforms to the intellectual property regime of Mexico and by new seed 
regulation protecting the rights of private investors, which at this point 
have been identifi ed with the interests of transnational life science corpo-
rations (see Jansen and Roquas, this volume).

A developmentalist scenario would also envision that the development 
of a private domestic biotechnology sector could lead, with the right in-
centives orchestrated by a benevolent state, to the orientation of the agro-
biotechnologies toward the needs of small or middle-size farmers. But 
given the global marketing and monopolistic strategies of the life science 
giants, combined with a regulatory environment that is favorable to these, 
this option is now forfeited.

One element that could contribute to an alternative scenario is a strong 
public research program in biotechnology, in order to provide cheap ac-
cess to biotechnology products and to develop products designed for small 
producers’ needs, while taking full consideration of the environmen-
tal implications of such technology. The CINVESTAV virus-resistant 
potato project is interesting in this regard, but has three general failings: 
dependence on the goodwill of private corporation for funding; lack of 
consultation with the supposed benefi ciaries of the new potato variety; 
and lack of funding for technical assistance and for the distribution of 
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the new seeds to these benefi ciaries. The reorientation of public research 
institutions toward participatory technology development practices 
could change this, as exemplifi ed by the apparent success of the CIAL in 
a number of other Latin American countries in Honduras (Humphries 
et al. 2000; Ashby et al. 2000).

Notes

1. While CIMMYT, located close to Mexico City, also has a biotechnology 
research program using genetic engineering, it is not counted here as part of the 
Mexican public agricultural research system as it is not funded by the Mexican 
government, and its research programs and human resources are truly interna-
tional in outlook and origin, Mexico being only one of its focuses.

2. Centro Internacional de Investigación y Capacitación Agrícola (Interna-
tional Center for Agricultural Research and Training), founded in 1994 by the 
Pulsar group and located in Tapachula, Chiapas.
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CHAPTER 6

Importing Corn, Exporting Labor:

The Neoliberal Corn Regime, GMOs, 

and the Erosion of Mexican Biodiversity

Elizabeth Fitting

Some of the earliest maize cobs on record have been found by archae-
ologists in the Tehuacán Valley of southeastern Puebla (MacNeish 1972), 
the same region where Mexican government tests recently confi rmed 
the presence of genetically modifi ed (GM) corn among traditional corn-
fi elds (INE-CONABIO 2002). Imported from the United States to serve 
as animal feed, as grain for tortillas, or for industrial processing, GM 
corn made its way to regional markets in Mexico’s “cradle of corn,” where 
small-scale Mexican cultivators unknowingly purchased and then planted 
the grain. This fi nding helped mobilize Mexican and transnational ac-
tivist networks and amplify an international debate about the extent to 
which corn imports from the United States pose a threat to maize biodi-
versity in the crop’s center of origin, domestication, and biological diver-
sity. Beyond the environmental risks of gene fl ow, however, these imports 
raise the question as to whether the expansion of neoliberal globalism,1 
particularly free trade agreements coupled with economic restructuring 
in the global south, grants an unfair advantage to transnational corpora-
tions and large-scale northern farmers. The latter often enjoy hefty gov-
ernment subsidies for the production of basic grains (Bartra 2004).

In this chapter, I want to propose, as some activists and academics in 
the recent maize debates have, that it is not simply the lack of suffi cient 
regulation on transgenic corn imports that poses a risk to in situ conser-
vation of maize landraces, the gene reservoir upon which the develop-
ment of future corn varieties depends. Rather, the increasing hardships 
and out-migration of small-scale corn cultivators who are struggling to 
adapt to economic crisis and neoliberal reforms also jeopardize in situ 
maize biodiversity. I focus here on the social aspect of biodiversity, defi ned 
as a dynamic process in which maize landraces are maintained through 
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exchanges between fi elds and between cultivators (Serratos, Willcox, and 
Castillo-González 1996, viii). While “modern” corn varieties or “culti-
vars” refer to those varieties developed by plant breeders, “landraces,” in 
contrast, are those “crop populations that have become adapted to farm-
ers’ conditions through natural and artifi cial selection” (Aguirre Gómez, 
Bellon, and Smale 1998, 7). In Spanish, criollos refers to both landraces 
and creolized varieties, the latter of which are the outcome of an inten-
tional or accidental mix of landraces with modern, improved varieties. 
The storage of criollos ex situ in seed banks is a crucial means of protect-
ing maize biodiversity, but is often viewed as an insuffi cient measure on 
its own. The UN Convention on Biological Diversity, for instance, con-
siders in situ conservation the best approach for safeguarding biodiver-
sity (Glowka, Burhenne-Guilmin, and Synge 1994). Most corn grown in 
Mexico is white criollo corn, popular for making tortillas and other foods 
because of its high fl our content and fi ne texture, while in the United 
States, modern varieties of yellow corn make up the bulk of production. 
Yellow corn is used as animal feed or in the manufacture of corn starch, 
high-fructose corn syrup, industry-made tortillas, and other products.

This chapter will examine how rural households have adapted to and 
been affected by the neoliberal corn regime, based on some sixty inter-
views in the southern Tehuacán Valley town of San José Miahuatlán and 
a year and a half of fi eldwork (2001–2002, with return visits during the 
summers of 2005 and 2006). I use the term neoliberal corn regime to refer 
to the series of policies introduced since the mid-1980s associated with 
the ideology of neoliberal globalism, which prioritize market liberaliza-
tion, trade, agricultural “effi ciency,” and the reduction of state services 
over domestic corn production. Policy that tends to favor the interests 
of the biotech industry also constitutes part of this regime (Otero, Scott, 
and Gilbreth 1997).

In the southern valley, as in much of the Mexican countryside, maize 
production has been central to the survival of the rural household. How-
ever, in the absence of suffi cient or suffi ciently remunerative local or re-
gional employment, households increasingly combine corn production 
with U.S.-bound migration and other off-farm income. This local strat-
egy to adapt to crisis is remaking agriculture and social relations in sig-
nifi cant ways: maize has become a more signifi cant share of local agricul-
tural production in the southern valley since the 1980s, but agriculture 
and agricultural land use have decreased overall, particularly from the 
1990s onward. While older residents have switched from other crops to 
corn production, younger residents increasingly prefer non-agricultural 

136 Food for the Few

T4504.indb   136T4504.indb   136 5/20/08   6:48:13 AM5/20/08   6:48:13 AM



wage labor. Young residents may of course take up corn production as 
they age, but many claim that they will not simply because there is “no 
money to be made in the milpa” (or cornfi eld). Before turning to examine 
the effects of this household strategy, I will fi rst discuss the neoliberal 
corn regime and the GM corn debates.

The Neoliberal Corn Regime: From Self-suffi ciency to Imports

While agricultural and trade policies from the administration of Miguel 
de la Madrid (1982–1988) to Vicente Fox (2000–2006) have varied, 
throughout this period a commitment to the neoliberal agenda has deep-
ened, affecting corn production and consumption in Mexico. After the 
debt crisis of 1982 austerity measures and the restructuring of govern-
ment agricultural extension services, marketing agencies, and the rural 
credit system exacerbated the long-standing diffi culties faced by Mexican 
agriculture (Otero 2004).

Previous administrations had pursued the goal of national self-
suffi ciency in maize and a related commitment to support small to me-
dium producers, while importing corn to meet an increase in demand 
(Appendini 1992; Austin and Esteva 1987; Otero 1999). Under neoliberal 
reform, however, the goal of self-suffi ciency was replaced by a series of 
policies that focused on providing urban consumers access to cheap tor-
tillas through grain imports “which enjoyed low, subsidized international 
prices and could be obtained with cheap credit” (Appendini 1994, 148). 
After more than 50 years, the tortilla consumer subsidy was also elimi-
nated in late 1998. Rural areas that practiced small-scale, rain-fed agri-
culture were classifi ed as zones of “low productive potential” and viewed 
as areas of rural poverty in need of social welfare assistance (de Teresa 
Ochoa 1996, 190).

In the 1990s, Article 27 of the 1917 Constitution was amended to al-
low for the rental and sale of ejidos (land grants resulting from the agrar-
ian reform process) and the North American Free Trade Agreement 
(NAFTA) was implemented as part of a strategy to restructure the ag-
ricultural sector. Under NAFTA, Mexico was to gradually open its 
doors to corn imports in exchange for guaranteed access to the market 
for horticultural products and other labor-intensive crops in Canada and 
the United States. The assumption was that, according to neoclassical in-
ternational trade theory, Mexico has a comparative advantage in produc-
ing such crops because of its surplus in labor and lower production costs. 
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Furthermore, this increased reliance on U.S. corn imports was deemed 
necessary to meet the demands of industry and a growing population, but 
some researchers have argued that Mexico could meet its own corn needs 
domestically with state support and the right technology (INIFAP cited 
in Appendini 1994, 153; Turrent et al. 1996).

One of the most signifi cant effects of NAFTA in Mexico was the in-
crease in corn imports from the United States, the world’s largest pro-
ducer and exporter of the crop. Between 1994 and 2000 imports from 
the United States went from 14 to 24 percent of the total consumption of 
corn in Mexico (Bartra 2004). In the year 2000, Mexico was the second 
largest importer of U.S. corn, and 21 percent of corn grown in the United 
States was Bt corn, a transgenic variety with genes from the soil bacte-
rium Bacillus thuringiensis. This variety produces insecticide toxins that 
kill the European and Southwestern corn borers, neither of which are 
found in Mexico (Ackerman et al. 2003, 11). Mexico now imports roughly 
6 million metric tons of U.S. corn annually, up to 60 percent of which is 
transgenic (USDA 2006).

NAFTA changed the previous system of import licenses into a duty 
free, tariff-rate quota system. The import quota for corn was set at 2.5 
metric tons for the fi rst year, and was scheduled to increase gradually 
over a fi fteen-year transition period until the quotas and tariffs are elimi-
nated in 2008. As part of the agreement, Mexico removed price support 
mechanisms that had been in place for forty years. According to econo-
mist Alejandro Nadal (2000, 5), “the planned fi fteen-year transition pe-
riod was actually compressed into 30 months. Between January 1994 and 
August 1996 domestic corn prices fell by 48 percent, thereby converging 
with the international market some twelve years earlier than provided for 
under NAFTA, and forcing the Mexican corn producers into rapid ad-
justment.” Corn imports far surpassed the agreed-upon level and prices 
dropped. The drop in grain prices, however, was not passed on to the 
consumer through lower tortilla prices. In an effort to stabilize tortilla 
prices, the government exempted imports from the tariff payment and 
increased subsidies to the corn fl our industry, but tortilla prices soared 
(Nadal 2000, 5, 38). NAFTA also treats Mexican yellow corn and white 
corn as equivalent commodities even though the latter is on average 
25 percent more expensive on international markets (ibid., 16).

In the southern Tehuacán Valley and the more marginalized areas 
of rural Mexico, at least two assumptions that informed the design and 
rhetoric of NAFTA are incorrect. A fi rst assumption was that a national 
market fl ooded with imported corn and lower prices would not adversely 
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affect subsistence producers. In the southern valley and elsewhere, how-
ever, subsistence producers are also petty corn sellers who tend to sell at a 
disadvantage after the harvest when there is an abundance of low-priced 
local and imported corn. These same producers are then obliged to pur-
chase corn when their stored supply of local corn has run out and prices 
are higher (Nadal 2000, 8, 24).

A second line of rhetoric about NAFTA was that it would generate off-
farm employment for noncompetitive, displaced rural producers (Nadal 
2000, 24). While clothing and poultry factories have expanded in the 
Tehuacán Valley, many positions are not suffi ciently remunerative. The 
remaking of a fl exible labor in the valley has been a gendered process. 
Many such factory positions are considered low-paying “women’s work.” 
To make a better wage, young residents, predominantly men, migrate to 
Mexican or U.S. cities, supplementing this income when back in the val-
ley with short-term stints in factory, construction, and agricultural work. 
Connected to this rhetoric, then, is the notion that the Agreement would 
displace a large number of rural producers. In the southern valley, while 
migrant remittances and off-farm wages contribute to the reproduction 
of rural households and corn production, this strategy simultaneously 
takes young laborers away from corn production for long periods and re-
makes agricultural practices.

The Mexican Maize Debates

The Mexican campaign against GM corn exposed a regulatory gap be-
tween GM crop fi eld trials and the import of GM corn for food, feed, 
and industrial uses. While scientifi c fi eld trials of GM corn, conducted in 
Mexico since 1993, were halted under the de facto moratorium of 1998, 
GM corn has been imported without adequate regulation or monitor-
ing. The United States does not require its distributors to separate GM 
corn from other varieties so that once in Mexico, imported corn has been 
diffi cult to track or control, due in part to the nature of informal seed 
exchange between cultivators and gene fl ow between cornfi elds. Despite 
recent improvements to GM regulations in Mexico, some GM corn con-
tinues to enter the country without labeling or monitoring.

The debate over GM corn began in the Mexican scientifi c and govern-
ment regulatory community in the mid-1990s with the impending com-
mercial release of GM corn in the United States. In Mexico, the General 
Directorate of Plant Health (DGSV) of the Ministry of Agriculture per-
mitted the fi rst scientifi c fi eld trials of GM crops in 1988. Field trials of 
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corn were fi rst conducted by research institutes in 1993, followed by in-
dustry trials in 1996 (SENASICA 2005). The Directorate was advised by 
an ad hoc committee consisting of scientists from various disciplines and 
government agencies, which became the National Agricultural Biosafety 
Committee (CNBA) in 1992. (This advisory committee is now known as 
the Specialized Agricultural Subcommittee of the recently created Inter-
ministerial Commission on Biosafety or CIBIOGEM.) In late 1998, the 
Directorate decided to impose a de facto moratorium on GM corn trials 
because the traits most commonly tested were not of any particular bene-
fi t to Mexico (Alvarez-Morales 1999, 91). There were also concerns about 
the possibility of GM corn mixing with and displacing landraces and wild 
relatives (Serratos 1996; Serratos et al. 1996).

There is little known about the effects of GM corn on maize biologi-
cal diversity. Maize was domesticated in central Mexico between fi ve and 
nine thousand years ago (Matsuoka et al. 2002). Today, Mexico is home 
to more than forty-one racial complexes of maize, many criollos, and its 
closest wild relative, teosinte (Nadal 2000; Turrent and Serratos 2004). 
Like modern varieties or cultivars—those varieties developed by plant 
breeders—GM corn can displace or mix with landraces if widely adopted. 
However, the potential risks of GM varieties also include the develop-
ment of pests resistant to transgenic plants or weeds tolerant to herbicides 
through genetic exchange with GM crop relatives (Serratos 1996, 69).

While the moratorium on fi eld trials was in place, environmentalist 
groups began to suspect that GM corn was making its way into Mexico in 
shipments of imported corn from Canada and the United States. In 1999, 
Greenpeace Mexico tested samples taken from ships in the port of Vera-
cruz carrying U.S. corn and found GM corn among the grain (Green-
peace n.d.). They launched a campaign against the fi eld testing and 
import of GM corn, as did the Environmental Studies Group (Grupo 
de Estudios Ambientales or GEA), also based in Mexico City, and the 
Canadian-based environmental and farmers’ rights organization, the 
ETC group (formerly called RAFI), among others (Greenpeace 2001). 
They were soon joined by peasant, indigenous rights groups and interna-
tional NGOs in demanding an end to unlimited, unlabeled, and unmoni-
tored corn imports.

When scientifi c studies found GM corn in peasants’ cornfi elds and 
rural markets, the anti–GM corn campaign gained international atten-
tion. A study by Dr. Ignacio Chapela and David Quist from the Univer-
sity of California at Berkeley, published in the journal Nature, found a 
gene promoter among Mexican maize fi elds of the Sierra Norte de Oax-
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aca (Chapela and Quist 2001). Gene promoters are DNA sequences that 
make the transgene function with a plant’s genome. Their controversial 
fi ndings led to criticisms of the study’s scientifi c methods, and in an un-
precedented turn, Nature withdrew its editorial support for the study in 
April 2002, despite the fact that it had reviewed and accepted the paper. 
The Mexican Ministry of Agriculture and biotech industry representa-
tives also suggested that if the study’s fi ndings were correct, the gene fl ow 
between GM varieties and criollos was merely part of a natural, and even 
benefi cial, process of hybridization. In contrast, GM critics have argued 
that the fi nding of GM corn in Mexico was not benign hybridization, but 
rather a form of genetic pollution or contamination (Soleri et al. 2005). 
Because Mexico is the crop’s center of origin, this pollution was also con-
sidered the fi rst of its kind to occur anywhere in the world.

In order to verify the Berkeley fi ndings, the Mexican National Ecol-
ogy Institute (INE) and Biodiversity Commission (CONABIO) tested 
samples from different localities in the states of Oaxaca and Puebla and 
confi rmed the presence of the CaMV 35S promoter used in many com-
mercially planted and sold GM crops.2 The study also found GM corn 
among the grain from some of the government’s own rural DICONSA 
supply stores. Since that time, DICONSA began to restrict its purchase 
of corn to domestic grain only.

Corn falls under the purview of confl icting regulatory categories be-
cause it is both grain and seed. GM corn entering Mexico as grain des-
tined for food or use in animal feed cannot be restricted under the 2003 
modifi cation of the Cartagena Protocol on Biosafety. Mexico was a signa-
tory to the Cartagena Protocol, which was adopted in January 2000 as 
part of the UN Convention on Biological Diversity (CBD). However, if 
that same corn enters Mexico as “seed” then it is covered by the Carta-
gena Protocol as a Living Modifi ed Organism, and the Mexican govern-
ment has the right to refuse or delay the shipment. The Protocol contains 
the “precautionary principle” which enables a country to demand that 
such products be labeled as GMOs or to ban the import of GMOs until 
such products are proven safe for human health and the environment. 
The Mexican Senate ratifi ed the Protocol in April 2002 and it became 
legally binding in the international system in September 2003.

In 2004, Mexico also signed a trilateral agreement with Canada and 
the United States requiring shippers to label GM food or feed imports 
only when the shipment contains 5 percent or more of GMOs.3 Shipments 
which contain less than 5 percent of GMOs are considered equivalent to a 
non-GMO shipment and do not require identifi cation. Critics argue that 
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up to 5 percent of approximately six million metric tons of imported corn 
annually is an unacceptably large quantity of GM corn. Additionally, the 
agreement makes the labeling of such imports available only to distribu-
tors and not consumers.

In 2005, Mexico fi nally passed a law on Biosafety and Genetically 
Modifi ed Organisms, but the legislation contains contradictions and does 
little to remedy the problems of the 5 percent rule (Bartra et al. 2005; 
GEA et al. 2006). The Law establishes that a special regime is needed to 
protect maize and other plants for which Mexico is the center of origin. 
However, there is nothing in the Law itself about this regime. Rather, 
the Law requires that the Ministries of Agriculture and the Environment 
establish the necessary measures to protect such species with the help of 
other state agencies. This includes determining which regions of Mexico 
are centers of origin and diversity of maize, in order to prohibit or ap-
prove, on a case-by-case basis, GM fi eld trials or the commercial release 
of the species in question. Among the criticisms of the Law, however, is 
that the boundaries of such centers of origin and diversity are imprecise 
and diffi cult to defi ne, but even more important, in the case of gene fl ow, 
they are permeable (Nadal 2005).

While the defenders of GM corn call for more accurate testing and 
evaluate GM corn according to a framework of risk, critics question this 
framework. In the international regulatory community, GMOs are of-
ten evaluated according to a framework of risk which prioritizes gene 
fl ow and marginalizes non-risk concerns such as ethics, rural livelihoods 
and food security, quality, and sovereignty (Heller 2002; see also Beck 
1986; Cleveland and Soleri 2005; Herrick 2005; McAfee 2003; McAfee, 
this volume). GM critics, however, evaluate more than the risks of gene 
fl ow; they also consider trade liberalization, rural policy, migration, and 
other problems facing small-scale agricultural producers. Anthropologist 
Chaia Heller (2002) demonstrates that the French anti-GM movement 
challenges the discourse of risk as the central framework for evaluating 
and debating GM crops. Much like the French campaign which portrayed 
small-scale farmers as artisans central to the survival of the national cui-
sine and culture, in the Mexican campaign, maize farmers are portrayed 
as the producers and guardians not just of traditional corn varieties, but 
of national cultural practices and traditions (Fitting 2006). This anti-GM 
corn campaign has had some success. When the affected communities 
of the Sierra Norte de Oaxaca requested an investigation by NAFTA’s 
Commission for Environmental Cooperation of North America (CEC) 
in 2002, the CEC set up a series of consultations and wrote a report that 
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was submitted to the environment ministers of all three NAFTA signa-
tory countries. The report argues that GM corn is unacceptable in Mex-
ico largely because of social and cultural reasons, rather than for known 
risk factors for maize biodiversity or human health (CEC 2004). While 
the three governments have largely ignored or rejected its recommen-
dations, the report provided an important forum for critics to link the 
question of gene fl ow between transgenic and traditional varieties to 
the broader issues of import dependency for basic grains, subsidy cuts 
to the countryside, rural livelihoods, and cultural and culinary practices. 
The debate about GM corn in Mexico is particularly heated because it is 
a fl ashpoint for wider struggles over the future of the peasantry and food 
security. Maize has long been a symbol of the Mexican nation (Pilcher 
1998; Warman 1988), but among critics of NAFTA and GM corn im-
ports, it has come to represent Mexican culture and food sovereignty un-
der attack in an age of neoliberal globalism.

By linking GM corn to these broader issues, the anti-GM corn cam-
paign asks not only about the effects of GM corn on landraces and wild 
relatives, but how to protect in situ corn biodiversity when small-scale 
corn producers face impoverishment and out-migration under the neolib-
eral corn regime (Altieri 2003; Esteva and Marielle 2003; García Barrios 
and García Barrios 1994). In situ corn biodiversity is a concern despite 
the fact that there has been an increase in the area devoted to domestic, 
small-scale corn production following NAFTA, contrary to policy pre-
dictions and intentions (Barkin 2002, 2003; Dyer and Yúnez-Naude 2003; 
Nadal 2000). This increase in the area devoted to corn is considered by 
some to be evidence that landraces are not threatened or being displaced 
by modern or GM varieties. While 70 to 80 percent of all Mexican corn-
fi elds continue to be grown with criollos (Aquino 1998, 245; Turrent 2005), 
some research suggests that landraces, on their own, account for only 
50 percent of the total area of maize production (Ortega-Paczka 1999). 
There are various factors that affect the loss or abandonment of land-
races, including the proximity of farmers to commercial markets or the 
infl uence of government modernization programs. Additionally, some 
landraces have a higher risk of being replaced for other varieties, such as 
very early or very late maturing varieties (ibid).

Several studies have demonstrated that the area devoted to corn has 
expanded under NAFTA as part of a “corn subsistence—labor migration” 
strategy in poorer, largely rain-fed, agricultural regions of south-central 
Mexico (de Janvry et al. 1997; Nadal 2000). While small-scale corn pro-
duction offers a rural safety net in times of hardship, it also increasingly 
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depends on remittances and other off-farm income for the purchase of 
needed agricultural inputs (Hewitt de Alcántara 1994). This is also the 
case in the Tehuacán Valley, where residents cultivate more irrigated than 
rain-fed corn. Most types of corn grown in the valley are landraces and 
creolized varieties (criollos) adapted to the local climate and soil conditions. 
Hybrids are unpopular in the harsh conditions of the southern valley 
because they do not grow well and when replanted the second genera-
tion shows a considerable reduction in yield. But, as happens elsewhere in 
Mexico, cultivators experiment with new seed when it appears in markets 
or neighbors’ fi elds (see also Louette 1997). Although the Tehuacán region 
was one of the locales where GM corn was found,4 none of the valley pro-
ducers from San José Miahuatlán with whom I spoke in 2001–2006 had 
ever heard of maíz transgénico (transgenic corn). When small-scale pro-
ducers from the southern valley see a new kind of corn, they borrow some 
from their neighbors or buy some at the market and plant it to see how 
it fares. Thus, when experimenting, cultivators could unknowingly plant 
GM corn, and the exchange of genetic information between transgenic 
varieties and landraces may take place even in those regions relatively in-
hospitable to hybrids, where cultivators prefer criollos. GM varieties can 
be introduced into fi elds through seed purchases at the market, exchange 
between neighbors, the curiosity of producers to experiment with new 
seed, or by pollination between fi elds unknown to the cultivator.

In contrast to southern valley producers, various indigenous commu-
nities of the neighboring state of Oaxaca are politicized around the issue 
of GM corn and indigenous identity. As previously mentioned, a coalition 
of indigenous farmers and environmental groups from the Sierra Norte 
of Oaxaca petitioned the Commission on Environmental Cooperation of 
NAFTA to investigate the effects of imported GM corn on their com-
munities (Greenpeace 2002). In the campaign against GM corn, indig-
enous participants often represent themselves as the “people of maize” 
whose livelihoods, traditions, and cultural beliefs are based on maize ag-
riculture.5 Indigenous communities and small-scale maize producers who 
are not politicized or organized around the issue of GM corn, like those 
of the southern Tehuacán Valley, discuss their livelihoods in terms of a 
different set of risks and challenges. In San José Miahuatlán, interviewees 
frequently mentioned the risks and challenges posed by the recent cuts to 
rural subsidies, the lack of employment opportunities, crop pests, local 
agricultural labor shortages, and environmental problems such as declin-
ing levels of spring water for irrigation. Let us turn now to look more 
closely at the case of corn production in the southern Tehuacán Valley.
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The Tehuacán Valley

The semi-arid valley of Tehuacán is located in south-central Mexico in 
the state of Puebla. The valley descends from north to southeast con-
tinuing toward Teotitlán, Oaxaca. Indigenous peoples from the valley 
and surrounding sierras look to the rapidly expanding city of Tehu-
acán, located at the valley’s midpoint, for employment in water bottling 
plants, the poultry industry, and blue jeans factories or maquiladoras. The 
area has a mixed heritage of Popoloca, Mixteca, Chocho, and Mazateca 
peoples, although Nahuatl became the common language of the valley 
through migration and Aztec domination prior to the Spanish conquest 
(Aguirre Beltrán 1986).

In the semi-arid, rural environs of the city, an irrigation system of wa-
ter springs and underground tunnels and chain wells (galerías fi ltrantes) 
is central to agricultural production (Enge and Whiteford 1989; Henao 
1980). Corn and beans are the most widely grown crops in the region. As 
in many other areas of Mexico, rain-fed white corn is largely grown for 
human consumption. In the valley, however, irrigated white corn is also 
grown for sale as corn on the cob, called elote. Other commercial crops 
include alfalfa, tomato, squash, garlic, melon, fl owers, and sugarcane. 
Besides agriculture, signifi cant rural activities include goat herding, the 
production of construction materials (bricks, cinder blocks), and artisanal 
products such as baskets and embroidered fabric for clothing.

The municipality of San José Miahuatlán, with a population of 11,675, 
is located in the southern end of the valley in Puebla. The head town 
where I focused my interviews makes up just over half of this popula-
tion (INEGI 2000). Landholdings tend to be small, two to fi ve hectares, 
and are private, communal, or land grants (ejidos). In comparison to the 
neighboring sierra, San José is well off, with a major road, electricity, and 
potable water, and is classifi ed as an indigenous area of “less marginaliza-
tion.” However, San José is one of the poorest municipalities of the valley 
and has suffered spring water scarcity.

Flexible Agriculture

The household strategy that combines labor out-migration with corn 
production manifests certain specifi cities in the southern valley, where 
maize is cultivated both for grain consumption and for sale as elote. 
While many residents without irrigation water cultivate rain-fed sub-
sistence corn, those with access to water resources try to sell their elote 
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through intermediaries to regional markets and Mexico City. The valley 
has an advantage cultivating elote during the fall-winter cycle when other 
regions suffer from frosts. In the town of San José, elote became a more 
important part of agriculture during the 1980s. Local residents took up 
elote production and became U.S.-bound migrant laborers later than their 
valley neighbors. Although residents and Ministry of Agriculture offi cials 
report that agricultural production overall has been on the decline since 
the 1980s, it was precisely at that time that elote production expanded. 
In a town faced with both diminishing irrigation water and rising infl a-
tion, it is counterintuitive that the irrigation-dependent elote would be-
come popular. Irrigated elote is more costly to cultivate than rain-fed corn 
because of higher labor requirements—which translate into the hiring of 
extra-household workers—and the purchase of expensive inputs like ir-
rigation water. However, this increase is explained by the fact that elote 
not only commands a much higher price than grain, but can be dried 
and consumed as grain. Although the price for elote can vary greatly and 
cultivators do not always make a profi t, elote cultivation enables residents 
to use their corn even when the crop’s market price is not profi table. If 
the market price is too low the elote is left to dry for household consump-
tion. For those who feel it is worth the risk or can afford it—those who 
have the water resources, income, or family members to provide the milpa 
labor—elote can generate a modest profi t if harvested at the right time of 
year. Moreover, if prices decline, farmers leave the elote to dry in the fi eld, 
reducing the household’s need to buy corn grain for tortillas.

In San José, farmers plant a “six-month” criollo (a landrace or creolized 
variety) of irrigated maize that has a narrow kernel preferred for elote, called 
chicuase. After fi ve months they may harvest the crop for elote, but if the 
price is not high or there are no interested buyers, the crop is left to grow 
for another month (including another round of irrigation), and then dried 
for grain to be sold in small amounts locally or consumed in the house-
hold. The other main corn is a “four-month,” rain-fed variety (nahuitzi) 
that can be harvested at three and a half months for local elote or grown the 
full four months to be consumed as grain. Nahuitzi is not suitable for sale 
to Mexico City because it has wide kernels. Another variety used in San 
José for household consumption is the wide and sweet macuiltzi. It can be 
eaten as elote at four and a half months or dried for grain. The decision to 
harvest the crop as elote or grain thus largely depends on the market price 
for elote and whether there are interested buyers or intermediaries.

The overall decline in agriculture coupled by the switch to elote pro-
duction was related to local and regional problems such as soil fatigue, 
crop pests, population pressures, and a decline in irrigation water. There 
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were also other external problems to contend with, such as the rising 
input costs of insecticides, fertilizers, yoke or tractor rentals, and cuts 
in rural subsidies. The majority of farmers interviewed described an in-
creased diffi culty in affording agricultural inputs faced with continuing 
economic crisis and the decline in irrigation water. While state reforms 
have introduced new agricultural subsidies in order to cushion the abrupt 
transition to free trade, Sanjosepeños argue that little help can be expected 
from the government. For instance, Procampo grants, a transitional 
rural subsidy designed to buffer the impact of liberalized trade, tend to 
be insuffi cient to make up for the overall effect of infl ation and the cuts 
to price supports and other rural subsidies (see also Myhre 1998; Nadal 
2000). The switch to elote cultivation was also due in part to the construc-
tion of an improved road in the mid-1970s, which connected San José 
to San Sebastián Zinacatepec, a larger municipio of elote producers and 
buyers. Sanjosepeño farmers sell to intermediaries—both transporters and 
wholesalers—who come from nearby towns to take the fresh corn to re-
gional markets and to Mexico City, in particular to the Central de Abasto 
in Iztapalapa (Olivares Muñoz 1995, 39).

While the preference for elote cultivation and U.S.-bound migration 
clearly developed as common household strategies in the 1980s, the de-
cline in agriculture is more diffi cult to accurately gauge. There are en-
tirely non-agricultural households in San José that are dependent on the 
purchase of grain for making tortillas. Conversely, there are also former 
Sanjosepeños who commute from the regional city of Tehuacán to San José, 
now just an hour and a half away by bus, to grow elote there. As in other 
areas of Mexico, some urban residents regularly return to their home 
towns to cultivate corn on weekends. But a nascent pattern of land use 
tells an unmistakable story. As more U.S. dollar remittances make their 
way to San José, the town’s inhabited area is expanding and the agricul-
tural area is shrinking. While elote makes up a larger share of the overall 
agricultural production in recent years, the parcels of land on the edges 
of town, which served as cornfi elds just seven years ago and were passed 
within families to their younger members, are now occupied by migrants’ 
cinderblock houses. Let us turn now to look more closely at U.S.-bound 
migration and its effect on agricultural production.

Flexible Labor

Crisis and neoliberal reform has contributed to an increase in out-
 migration throughout rural Mexico (Cornelius and Myhre 1998; de 
Grammont 1996; Delgado Wise 2004). Paradoxically, however, trans-
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national migration constitutes part of a local strategy to remain on the 
land. Formerly a town of few U.S.-bound migrants, San José is now a com-
munity reliant on remittances. Almost two-thirds of my sixty interview-
ees (2001–2002) either had household members in the United States at the 
time of the interview or had themselves spent time working in the United 
States within the last fi ve years. Half of this number had left for the fi rst 
time after the economic crisis of 1994, and the majority of the remaining 
interviewees had left previous to this, during the 1980s or early 1990s.

Most households combine both subsistence and commercial agricul-
ture with income from several different sources such as construction, 
agricultural day labor, transnational (and less frequently national) mi-
gration, running a bakery, small store, or corn mill out of one’s house, 
piecework embroidery, maquiladora work, and selling goods at the tianguis 
or local market. All but the fi rst three activities are primarily women’s 
work in San José. Although residents have labored in regional agriculture 
and industry throughout the twentieth century, in recent years, female 
residents comprise a nascent labor force for valley maquiladoras. Recent 
labor migration is largely undocumented and transnational in the sense 
that it “is not simply a unidirectional and one-time change in residence 
from one country to another” (Pries 1999, 3). Rather, at this stage of 
the process, work activities as well as personal and fi nancial commitments 
move in both directions across the U.S.-Mexico border (Basch et al. 1995; 
Cohen 2001; Smith 1998).

In San José, households are transnational, maintained not just beyond 
the borders of the town but now also the nation-state. Many of the younger 
migrants (in their teens and twenties) send what they earn beyond their 
U.S. living expenses to their parents, just as maquiladora workers who live 
with their parents hand over their earnings to the household head, while 
keeping some spending money for clothes and small items. This pattern 
changes when a migrant ages and decides to build and establish his or 
her own house in town, or when a young woman marries or becomes a 
mother, with a much smaller amount, if any, given to their parents. Most 
migrants tend to come home once every two or three years for a period 
of four months or so. Some work for a few years in the United States and 
then return home for an equal amount of time hoping to repeat the cycle. 
And there is, of course, a smaller number who never return.

Although undocumented migration can be a dangerous and diffi cult 
experience for Sanjosepeños, for many it is also a source of pride, a means 
to start their own household or to contribute to that of their parents. 
Young migrants remit savings to San José in order to subsidize the corn 
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agriculture of their parents, cover the cost of household maintenance, or 
build a house of their own. At the same time, the wage labor experience 
in valley factories and in the United States engenders, or in some cases, 
strengthens their aversion to agriculture. When back in San José, young 
migrants tend to work in the valley industries while older migrants work 
the fi elds.

Remittances sent to Mexico from the United States reached 20 bil-
lion dollars in 2005 (Bank of Mexico 2006). In contrast to an earlier lit-
erature that took a critical approach to the effects of rural migration in 
Mexico as a kind of “addiction” to the U.S. labor market, newer research 
has painted a more positive picture of the impact of migradollars on the 
rural and even the national economy, while overlooking the social im-
pact of such migration (e.g., Durand, Parrado, and Massey 1996). Leigh 
Binford (2003) has argued that this more recent work on migration con-
fl ates consumption with investment and makes three related question-
able assumptions: that remittance “investment” generates long-term local 
employment; that there is no saturation point for local investments; and 
that all economic strata are participating or benefi ting equally in migra-
tion. In San José, some households are fortunate enough to use wages and 
remittances for the purchase of items beyond mere social reproduction 
and consumption, that is, to invest in machinery or a truck. Although the 
purchase of a truck may create work for several people in town if, say, a 
construction business is opened, how many such businesses can open in a 
town of 7,000 before a market saturation point is reached?

Some of the households interviewed have more resources than oth-
ers: they reported having either access to irrigation water, fi ve hectares of 
land or more, and/or some piece of income-generating equipment such as 
a tractor, a truck, or an electric corn grinder (molino). Remittances have 
enabled some households to move up the social and economic ladders. On 
the other hand, less-well-off migrants reported not earning enough in-
come in the United States to save any money; or spending their money 
on television sets, wedding parties, or constructing their house instead of 
“investing” in goods related to employment or agricultural production. 
Most of the households I interviewed, with or without “resources,” as de-
fi ned here, had migrant members. For the most part, I found that migra-
tion in and of itself did not guarantee movement up the social or economic 
ladder. There is no question, however, that over the past decade or two, 
remittances have become a fundamental part of household reproduction.

To summarize then, residents have adapted to economic crises and in 
some cases improved their standard of living through out-migration and 
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corn production. But this increased reliance on migrant remittances does 
not, for the most part, contribute to the generation of local employment 
alternatives to migration, nor to the long-term reproduction of corn ag-
riculture. Regardless of how successful or unsuccessful they interpreted 
their experience in the United States to be, many migrant interviewees have 
returned to the United States for work. The next section explores how mi-
gration affects local agricultural practice.

Migrants and the future of local corn

When corn producers in San José were asked whether their children 
know how to grow corn and select seed, the majority responded in the af-
fi rmative. When migrants in their twenties or younger were interviewed, 
however, they admitted to having limited knowledge about the details 
of corn production and what specifi c qualities to look for when selecting 
seed. One migrant explained that there is a difference between migrants 
around his age (thirty-six) who send money home to work the land and 
work the milpa themselves when in town, and a younger generation of 
migrants who do not know how to work the land nor want to return to it. 
As a successful migrant who built a house and bought four hectares, ac-
cess to irrigation water, and a tractor with his income, he articulated the 
benefi ts of migration in helping his family and the town. But he also ex-
pressed doubts about the town’s future: “What’s going to happen to this 
town if no one wants to work the land?” His perception of a generational 
difference among migrants was confi rmed by my interviews.

Migrants in their teens and twenties have less experience and less in-
terest in the fi elds than migrants and residents in their thirties or older. 
As boys these young migrants may have helped their fathers’ farm, but by 
fi fteen or so they are working full-time in valley factories or starting the 
journey north. Previous generations of migrants—the bracero migrants of 
the 1950s and 1960s, or those migrants who began to work abroad in the 
late 1980s or early 1990s—also left as young adults but tended to be older 
by a few years and with more agricultural experience under their belt. 
Moreover, prior to the mid-1990s migrant labor in the United States was 
itself often agricultural, unlike the work in fi sheries and restaurants of most 
young migrants today. Most are non-agricultural workers despite the fact 
that since 2004, around 150 Sanjosepeños have been recruited annually to 
work on a contract basis in Californian tomato cultivation. Today’s mi-
grants are also returning home less frequently than those who migrated 
in earlier years because of the expense and heightened border security.
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Residents prefer tortillas made from regional, white criollo corn, but 
with the decline in agriculture, where will the maize come from? Both 
men and women select seed for cultivation, and women are sometimes re-
sponsible for the off-fi eld decisions about corn cultivation in the absence 
of their male relatives, such as hiring laborers. The labor in the cornfi eld, 
however, is still considered “men’s work.” Yet many young male inter-
viewees prefer to migrate north and are accustomed to an hourly wage 
or at least to thinking in its terms. They describe agriculture as arduous 
and unreliable. As a result there has been an aging of maize producers. 
With younger men in the United States or uninterested in agriculture, 
it is largely older migrants and residents who are responsible for the 
household’s unpaid corn cultivation. Additionally, some agricultural work 
in San José is undergoing monetization. When sons and husbands are 
abroad, many households pay day laborers in cash for elote production and 
sometimes even subsistence corn production. During the twentieth century, 
subsistence corn was largely performed by the unpaid male labor of the 
household or through sharecropping arrangements. In recent years, how-
ever, those households without enough available labor rely on paid day 
workers for this task. Furthermore, returned migrants hired to work the 
cornfi eld expect to be paid regular wages rather than through sharecrop-
ping arrangements. In this way, remittances and wage labor experience in 
the United States are contributing to the monetization of corn produc-
tion (Fitting 2004).

In an interview with two migrant brothers age seventeen and twenty-
three, who were back in San José after working most of the year in the U.S. 
fi sh packing industry and service sector, they reported wiring money to 
their parents both for savings and for their parents’ use on food, clothes, 
and agriculture. The eldest had built his own one-level cinderblock house 
replete with furniture and a television. Most of the year he lives on the 
American boat where he works. When the brothers are in San José for a 
few months of the year they eat meals at their parents’ house. Like many 
others, the eldest is in the transition to establishing his own household, 
a process that may take many years or may never be completed in San 
José. The younger brother was back in San José indefi nitely after a few 
years up north working at Burger King. They both left school around the 
age of fourteen to work full-time. As kids they helped with goat herding, 
worked in maquiladoras, and helped their father in the fi elds. Neither of 
them is able to describe the details of corn cultivation, such as the timing 
of irrigations in the crop cycle, landraces best suited for different soils, 
and so on. Like other migrants their age, they are fl uent in Nahuatl but 
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hard pressed to come up with the basic terms that cultivators use to dif-
ferentiate types of maize. They explain agriculture has no future, since 
“you can’t make any money in the milpa!”

This preference for non-agricultural work could, of course, turn out to 
be a generational phase in the household life-cycle, since rural households 
and subsistence corn production provide a safety net for those who are 
unemployed, ill, injured, or elderly. Although young men (and women) 
may learn the details of maize agriculture as they age, they tend to prefer 
non-agricultural, regional employment when back in San José, or pre-
fer to return to the United States for work because they say this offers a 
steadier income and a faster return than waiting to sell a harvested crop. 
They are converting some cornfi elds into residential neighborhoods. 
Thus, although transnational labor migration constitutes part of a local 
strategy to maintain the corn-producing household in San José, current 
trends—such as young migrants’ lack of interest in agriculture and the 
increasingly diffi cult economic and environmental conditions faced by 
corn producers—spell the long-term erosion of corn agriculture and the 
related displacement of in situ landrace diversity and abundance.

Conclusion

The development of new corn varieties throughout the world relies on 
the genetic information from landraces found in Mexico and elsewhere. 
Industrialized agriculture is thus dependent upon seed stored ex situ in 
germplasm banks and in situ, maintained and developed in peasants’ 
cornfi elds. Without landraces such agriculture would be unable to adapt 
to new conditions or pests (Altieri 2003; Fowler and Mooney 1990). This 
chapter has argued that the neoliberal corn regime has exacerbated the 
problems faced by maize producers and in situ diversity in several ways. 
Despite the restrictions on cultivating or testing GM corn in Mexico and 
recent steps to strengthen GM regulation, the rise in corn imports has 
introduced transgenic corn into the Tehuacán region among other areas 
of the country. Additionally, although the rural strategy to adapt to cri-
sis and reform by increasing maize production seems to suggest that the 
future will bring an abundance of local maize, in places like the southern 
Tehuacán Valley, overall agricultural production is on the decline due to 
problems such as increased input costs, infl ation, water crisis, population 
pressures, and agricultural pests. While it remains to be seen whether 
migrants will take up maize production later in life, the conditions for 
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them to do so are increasingly diffi cult. This chapter has thus argued that 
the fate of Mexican corn biodiversity not only depends upon clear and en-
forceable biosafety regulations but also upon policies that support and en-
hance sustainable agriculture and small-scale Mexican maize cultivators.

Notes

This chapter is a revised version of an article published in Agriculture and Hu-
man Values (2006) 23: 15–26. I would like to thank David Barkin, María Mercedes 
Gómez, Regino Melchor Jiménez Escamilla, Ricardo F. Macip, Gerardo Otero, 
and Antonio Serratos for their comments during different stages of this project, 
and my hosts in San José Miahuatlán for their hospitality. All errors, of course, 
are my own. I also thank the Wenner-Gren Foundation for generously funding 
my dissertation fi eldwork.

1. I use globalism here to correspond to the preferred term used in this book 
and to signal the ideological aspect of the process of globalization. See my brief 
discussion on the next page and that found in Gerardo Otero’s Introduction.

2. These results were presented at two conferences in 2001 and early 2002; at 
the Organization for Economic Cooperation and Development (OECD) confer-
ence in the United States and the In Defense of Maize Forum in Mexico City 
(Ezcurra et al. 2002; INE-CONABIO 2002). Two research institutions based in 
Mexico also conducted their own studies. After testing seed at their gene bank, 
the International Maize and Wheat Improvement Centre (CIMMYT) did not 
fi nd evidence of transgenes in their collection, while the National Institute of 
Research on Forestry, Agriculture and Animal Husbandry (INIFAP) found low 
proportions of transgenes among the sites it tested in Oaxaca (CIMMYT 2001; 
Turrent and Serratos 2004, 39). In late 2003, a group of NGOs presented their 
own fi ndings which suggested that the presence of GM corn was not confi ned 
to the states of Oaxaca and Puebla, but was much more widespread (CECCAM 
et al. 2003).

3. The trilateral “Documentation Requirements for Living Modifi ed Organ-
isms for Food or Feed or for Processing,” signed by Victor Villalobos, Coordinator 
of International Affairs of the Ministry of Agriculture (SAGARPA), is available 
online at http://www.cibiogem.gob.mx/normatividad/Documento%20Trilateral/
acuerdo.htm.

4. The INE-CONABIO study identifi es the Tehuacán Valley as one of fi ve 
locations where corn samples showed higher frequencies of transgenic introgres-
sion (between 10 and 35 percent) (Ezcurra, Ortiz, and Soberón 2002, 280). Upon 
closer inspection of the list of these sampled sites, it appears that the localities 
identifi ed as the Tehuacán Valley are outside the valley proper but located within 
the larger Tehuacán-Cuicatlán region.

5. For instance, at the Second In Defense of Maize Forum in 2003, a Zapotec 
participant from Oaxaca, Aldo González Rojas, explained: “Maize is not a busi-
ness but food for survival, our sustenance and happiness. When we plant it we 
bless it to ask for a good harvest for all. But we have recently found that native 
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maize varieties had been contaminated with transgenic seeds. This means that 
what our indigenous peoples took thousands of years to develop will be destroyed 
in no time at all by companies that trade in life” (quoted in Ribeiro 2004, 1). In 
contrast, none of my interviewees in the Tehuacán Valley framed maize in such 
terms.
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CHAPTER 7

Political Economy of Agricultural 

Biotechnology in North America:

The Case of rBST in La Laguna, Mexico

Gerardo Otero, Manuel Poitras, 
and Gabriela Pechlaner

At the turn of the twenty-fi rst century, the commercial use of genetically 
modifi ed organisms (GMOs) in agriculture was into its second decade. 
Dramatic advances were made in the late 1980s in recombinant veteri-
nary products for animal farming and in genetically modifi ed (GM) or 
transgenic crops by the mid-1990s. Yet the future of these advances raises 
some uncertainties, accompanied as they are by numerous legislative 
hurdles, consumer hesitation or outright rejection, active resistance by 
environmental and consumer groups, and even fi nancial troubles facing 
biotech companies. In addition to these social and economic actors—the 
state, nongovernmental organizations (NGOs), consumers, biotech fi rms, 
and fi nance capital—there are the direct users of the technology, farmers 
themselves, who have a signifi cant role to play in determining the future 
of agricultural biotechnology.

This chapter investigates state policies and farmers’ adoption pat-
terns with respect to the controversial recombinant bovine somatotropin 
(rBST), a milk productivity-enhancing hormone for dairy cows. After a 
brief discussion of the rBST technology itself, the fi rst section provides 
a comparative analysis of its regulation around the world, focusing on 
debates in the North American Free Trade Agreement (NAFTA) region. 
The second section provides a comparative discussion of the profi tability 
of rBST through the use of La Laguna fi eldwork materials in combina-
tion with studies on the U.S. experience. La Laguna, the most important 
dairy-producing region in Mexico, encompasses fi fteen municipalities of 
two bordering states in the north-central part of the country: Coahuila 
and Durango. Fieldwork with dairy farmers in this region was conducted 
separately by two of the authors at the end of 1999 and in the sum-
mers of 2000 and 2001. The third section presents fi eldwork data on the 
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qualitative assessments by La Laguna dairy farmers on rBST’s yield and 
profi tability, as well as Monsanto’s marketing strategy in the region, in 
order to derive some insight into the motivations behind adoption. It 
should be noted that the sample size of our fi eldwork material is too lim-
ited to achieve results that may be generalized. Rather, our focus has been 
to draw out the qualitative aspects of rBST use for further study. Lastly, 
an interpretation of these qualitative data is offered, as well as a research 
agenda based on the empirical questions that remain for a better under-
standing of the larger political economy of agricultural biotechnologies 
in the Americas.

Recombinant Bovine Somatotropin (rBST), also known as Bovine 
Growth Hormone (rBGH), is a synthetic version of a naturally occurring 
hormone. It is promoted as a yield-enhancing drug with the potential to 
considerably increase milk production in lactating cows (by 10 to 20 per-
cent), although the actual percentage varies, as will be discussed. The 
case of rBST has particular signifi cance, as the drug was one of the fi rst 
commercial agro-biotechnologies. It is important to note, however, that 
although rBST is produced through recombinant DNA techniques (ge-
netic engineering), the product itself is not genetically modifi ed, nor does 
it contain any foreign DNA.1 This means that most of the environmental 
and health problems usually associated with genetically modifi ed organ-
isms (GMOs) and transgenic crops, which contain genes foreign to their 
species, do not apply to rBST. This is true especially in terms of contami-
nation of other organisms. As a productivity-enhancing drug, rBST of-
fers the potential to reduce herd sizes for a given level of milk production. 
This feature not only benefi ts countries where increased milk production 
is needed, but promises to reduce the environmental pressures caused by 
dairy herds in any milk-producing country. Increased yields imply that 
fewer cows are needed for the production of the same amount of milk, 
reducing the amount of manure and decreasing the pressure on resources 
such as land, water, and feed. Feed effi ciency is improved as the additional 
feed needed to produce the extra milk goes only toward that milk’s pro-
duction and not toward the maintenance needs of the cow (Fetrow 1999). 
Despite this promise, the technology is not necessarily problem-free, 
with respect to its health, environmental, or socioeconomic implications, 
as the controversy over its use has suggested.

Concerns over the use of rBST range from animal health concerns 
(such as increased mastitis, or udder infections) to human health con-
cerns (such as concerns over consumption of the hormone itself 2 and of 
the antibiotics necessary to treat increased animal health incidents) and 
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environmental concerns over the related increased intensity of dairy pro-
duction. Social concerns are more specifi c to developing or developed 
countries. In countries that already have surplus-milk production, such 
as the United States and Canada, use of the drug raises concerns over 
declining prices, increased competition, and greater incidence of bank-
ruptcies, particularly for smaller family farms. Social concerns particular 
to developing countries are related to issues of technological dependency, 
concentration, and inequality, and will be discussed in this chapter with 
respect to Mexico. It should be noted that many of these implications are 
not related directly to the genetic aspect of the technology, but rather 
to its being a productivity-enhancing technology that generally favors 
large-scale operations.

Regulation of rBST Adoption in North America and Beyond

RBST has been under review in the United States since the early 1980s. 
Since then, most countries have drawn regulations on the use of rBST, ei-
ther allowing or banning its use. The fi rst offi cial approval of rBST hap-
pened in 1988 in South Africa, followed by the present Czech and Slovak 
Republics in 1989 (then Czechoslovakia) and a number of other countries 
in 1990. Mexico was the sixth country to offi cially approve the use of 
rBST in May of 1991, though many accounts in La Laguna claim that 
it had been in use in that region since 1989. The United States was the 
twelfth country to approve its use in 1993 (see Table 7.1). Many countries 
have also banned or deferred judgment on the use of rBST, among which 
are the members of the European Union, Australia, New Zealand, and 
Japan. Canada banned the use of rBST in 1999, primarily in response to 
tests showing an increased occurrence of mastitis in milking cows treated 
with the drug.

Except the United States, most countries that have banned the use of 
rBST on their territory are surplus-dairy-producing countries. This is 
the case with Australia, New Zealand, the European Union, and Canada. 
In contrast to these surplus-producing countries, those countries that 
approved rBST use (particularly early adopters) have dairy-production 
defi cits. Mexico, for instance, one of the earliest adopters of the technol-
ogy, is also one of the largest importers of milk in the world. Between 
1990 and 1998, it imported anywhere from 8 percent to 32 percent of all 
milk domestically consumed annually, adding $250 million to its balance-
of-payments defi cit (SAGAR 1999). As a University of Wisconsin report 
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indicates: “Prior to the NAFTA, Mexico’s level of self-suffi ciency in 
milk production was variously reported as being 50 percent–60 percent. 
USDEC estimates that Mexico’s self-suffi ciency levels will remain around 
70–75 percent for the next few years” (Dobson and Proctor 2002, 14).

While there seems to be a clear correlation between surplus or defi -
cit dairy production and rBST banning or approval, respectively, the 
United States offers a most important exception to this correlation. This 
exception seems to highlight different variables at work in governments’ 
banning or approval. The relative economic power among stakeholders 
appears to be the chief factor. Most notably, it is highly signifi cant that 
the main fi rms producing rBST are U.S.-based transnational corpora-
tions with powerful lobby groups.

As with other biotechnology products, it is diffi cult to ascertain the 
long-term effects of rBST on other biological organisms. Given this 
scientifi c uncertainty, there is much less constraint on the policy process, 
as documented by social and political science literatures (see for example 
Jasanoff 1986, 1997). This leads to highly controversial regulatory debates, 

Table 7.1. First Countries to Approve the Use of 

Monsanto’s rBST Product, by Date of Approval

 Country Date of Approval

1 South Africa November 1988

2 Czech/Slovak Republics July 1989

3 Zimbabwe February 1990

4 Namibia February 1990

5 Brazil March 1990

6 Mexico May 1990

7 Bulgaria July 1990

8 CIS February 1991

9 Jamaica  April 1992

10 Costa Rica October 1993

11 European Union* January 1993

12 USA November 1993

13 Puerto Rico March 1994

14 Malaysia October 1994

*In the European Union, a moratorium was imposed on the use 

of rBST soon after its offi cial approval.

Source: Based on Krimsky and Wrubel 1996, p. 186.
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in which contradictory health and safety arguments are used toward the 
enhancement of political and economic agendas rather than public safety 
interests. Such tactics are raised from the national to the international 
forums through free trade agreements, such as the World Trade Organi-
zation (WTO). Australia, for instance, has invoked the protection of its 
foreign export market for dairy products as the reason to decline the use 
of rBST on its dairy farms, incidentally challenging emerging free-trade 
rules preventing the use of domestic economic protection measures to 
limit the import of foreign technologies.

These regulatory debates often center on the opposing principles of 
“substantial equivalence” (used by regulatory agencies in the United 
States and promoted in trade bodies such as the WTO) versus the “pre-
cautionary principle” (used by countries wanting to bar biotech prod-
ucts and entrenched in the Cartagena Protocol on Biosafety under the 
UN Convention on Biological Diversity). According to the principle of 
substantial equivalence, if the product of biotechnology is substantially 
equivalent to the traditional one, it can be assumed to be safe and should 
not be forbidden. In contrast, the precautionary principle argues that if 
long-term effects cannot be ascertained, countries can limit the use and 
import of such products (see Jansen and Roquas, this volume).

The international power dynamics behind these debates are well in 
evidence. In 1999, the Codex Alimentarius, the food safety standards or-
ganization operating under the Joint FAO/WHO (Food and Agricultural 
Organization/World Health Organization) Food Standards Programme,3 
refused to certify rBGH as safe. Rather, it “effectively tabled the rBGH 
issue as a way of saving face for the United States, which would have lost a 
formal vote” (Ehrenfeld 2002, 4).

Within the United States itself, approval of rBST was the subject of a 
protracted struggle that took place from the mid-1980s until its fi nal ap-
proval in 1993, with implementation legalized in 1994. Contrary to other 
rapid adopters of the technology, the United States had milk overproduc-
tion problems for decades, largely due to the wide array of productivity-
enhancing technologies that agrochemical corporations already provided 
for the sector. In this context, a common perception was that another 
such technology was simply not needed. In fact, state policy had been 
concerned with controlling production downward, so as to reduce the 
number of bankrupting family dairy farmers. Paradoxically, while some 
branches of the U.S. government contributed funds toward the develop-
ment of rBST, others were trying to control supply (Otero 1992).
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It is not surprising, then, that public opposition to rBST in the United 
States was considerable from several fronts. Farmers’ organizations, par-
ticularly in the Midwest and New England, where small- to medium-
size family farms prevail, were at the forefront in the struggle against 
development and approval of rBST. Other organizations, ranging from 
animal-rights and environmentalist to anti-biotechnology groups, also 
joined to oppose rBST. In the late 1980s, the public image of rBST was so 
negative that large milk-processing fi rms such as Kraft and large super-
market chains declared that they would not use or distribute milk from 
cows treated with the hormone. This public outcry was so loud and clear 
that it seemed the technology would be shelved indefi nitely. However, 
millions of dollars had been invested by four major pharmaceutical and 
chemical companies to develop rBST: Monsanto, Eli Lilly, Upjohn, and 
American Cyanamid. They were all racing to get the product approved 
and ready for the market, and were active on the issue of public percep-
tions. Monsanto, in particular, launched concerted publicity and adver-
tising efforts to counter rBST’s bad press (Kleinman and Kloppenburg 
1991). Claims in favor of the drug for its environmental benefi ts were ul-
timately invoked by U.S. regulatory agencies. That rBST was eventually 
approved in the United States despite widespread objection is testament 
to the political clout of these major pharmaceutical or agrochemical com-
panies. Such opposition, however, continues post-approval in the form of 
dairies that label milk for consumers as containing no artifi cial growth 
hormones. Monsanto’s lawsuits (e.g., Oakhurst Dairy) against such label-
ing are a means of circumventing this public opposition.

The case of the United States thus shows that regulation in favor of or 
against allowing the use of rBST cannot be limited to its connection to 
defi cit or surplus production. A number of additional factors come into 
play, such as the strength of the environmental, anti-biotech, consumer 
groups, on one hand, and the strength of industry lobbies in shaping 
the regulatory process itself, on the other. The power dynamic behind 
rBST adoption is not limited to the American dairy industry, however. 
In Canada, the approval process was placed under close public scru-
tiny when scientists assigned to the review of the hormone resigned in 
protest over pressure from higher-ranking offi cials to approve the hor-
mone. This pressure was the alleged result of research funding offered by 
Monsanto to the regulatory agency (Bueckert 2001; Canada 1999). In 
Mexico, rBST was swiftly adopted during a meeting between Monsanto 
and state offi cials, after a cursory review process based only on company 
documentation that concluded in favor of approval in 1991 (Poitras 2000). 
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The political economy of rBST will not be developed further here; how-
ever, these issues need to be kept in mind as crucial context for investiga-
tions of adoption, dis-adoption, or non-adoption at the farm level.

Profi tability and rBST Adoption Patterns by Dairy Farmers

An initial puzzle that motivated this study was that rBST enjoyed a 
greater adoption rate in La Laguna than in its country of origin. In fact, 
U.S. dairy farmers have been rather less than enthusiastic about adopting 
this productivity-enhancing hormone (Barham et al. 2000; Stephanides 
and Tauer 1999; Tauer and Knoblauch 1997). Furthermore, we had the 
impression that this technology might not even be profi table, given a 
number of problems that increase costs and reduce its economic benefi ts 
(Butler 1999). In fact, an initial fi eld study by one of the authors revealed 
that the profi tability of the use of the hormone in the La Laguna context 
is ambiguous at best, thus jeopardizing the usual rational-economic ex-
planations of why these large capitalist dairy operations would favor its 
adoption. We use the term capitalist in this context to clearly differentiate 
this type of operation, which is capital-intensive and relies on the hiring 
of wage workers, from small peasant farmers and the collectively orga-
nized ejidos that arose out of the fi rst years of agrarian reform in Mexico 
(see Otero 1999, Chaps. 3 and 5).

The La Laguna region is made up of fi fteen municipalities from the 
states Coahuila and Durango. Despite the fact that the region borders the 
Chihuahuan Desert, La Laguna has become the main dairy-producing 
region of the country, with some of the most technologically advanced and 
vertically integrated agro-industrial operations in Mexico. Therefore, if 
the impression of a lack of profi tability of rBST is accurate, then the next 
question becomes: why have the capitalist dairy farmers of La Laguna so 
readily adopted the technology? Our initial hypothesis was that, short of 
a straight economic explanation for adoption, we must resort to a cultural 
explanation. It could be that a macho culture prevails in La Laguna, so 
that each dairy farmer is trying to be ahead of the next, at least in terms 
of milk yields which are publicly available. An alternative hypothesis, also 
within the cultural realm but adding economic incentives, is that the La 
Laguna farmers are more susceptible to the marketing campaigns of the 
large transnational corporations that promote rBST in the region—for 
example, Monsanto and Eli Lily. This may be a case in which the farm 
operators of a developing country have become more aggressive technol-
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ogy adopters than U.S. farmers, with much greater faith in its benefi cial 
and “progressive” impacts. Not adopting the new technology would make 
them look too conservative before their neighbors. Considering that the 
market is much less regulated than in either the United States or Canada, 
it is possible that a combination of these two hypotheses goes a long way 
toward explaining the wholesale adoption of rBST in La Laguna by over 
80 percent of capitalist farmers (estimates from all interviewees in La La-
guna, including a former Monsanto veterinarian and chief promoter of 
rBST in the region). This is in sharp contrast with a U.S. overall adop-
tion rate of less than 20 percent.

Many observers from the agricultural-inputs industry as well as some 
agricultural economists predicted that there would be a fast adoption rate 
in the United States after its approval. By 1999, however, the adoption 
rate was already rather disappointing from the point of view of industry. 
Based on Monsanto’s fi gures, rBST was used on 15–17 percent of the na-
tion’s dairy farms. Accounting for size of farms, and an average treatment 
of 50 percent of the herd, this amounts to only 17 percent of the nation’s 
dairy cows being treated with the hormone (Barham and Foltz 2002, 17). 
This is well short of predictions that 50 percent of U.S. cows would be 
treated by the year 2000 (Barham et al. 2000). Table 7.2 below contains 
empirical fi gures on adoption rates in the state of Wisconsin, the second 
largest dairy-producing state after California.

According to most strands of economic theory, technological change 
under market conditions can usually be correlated to profi tability: the en-
trepreneur or capitalist farmer is enticed by higher rates of profi t that new 
technologies can confer to the enterprise through higher productivity. In 
the case of rBST, the relationship between profi tability and adoption is 
not that clear. The following analysis drawn from La Laguna economic 
conditions shows that the relative profi tability of using rBST in La La-
guna is ambiguous at best (Poitras 2000).

Profi tability calculations in such a scenario as La Laguna are limited 
in their explanatory potential as the gap between such calculated conclu-
sions and what actually occurs on the farm is usually great. RBST of-
fers particular challenges in this regard as numerous factors external to 
the drug itself affect the cost-benefi t ratio. While extensive surveying of 
Latin American dairy farms about all the variables affecting costs and 
profi ts of rBST use would be necessary for an adequate empirical assess-
ment of profi tability, the diffi culties of achieving this are already amply 
demonstrated by U.S. studies, some of which will be discussed presently. 
The limitations of available data with respect to rBST use in a developed 
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country such as the United States, however, are multiplied exponen-
tially with respect to a developing country such as Mexico. In the face of 
such limitations, extrapolations can be made from more limited surveys. 
Therefore, based on available data and a limited set of interviews with 
dairy producers, a rough calculation of profi tability of rBST use in La 
Laguna is provided below. The following calculation is intended as a heu-
ristic device from which to guide our further assessments. As an agricul-
tural economist writing on the profi tability of rBST on U.S. dairy farms 
expressed it: “The economics of rBST can be as simple or as complicated 
as you want to make it” (Butler 1999). The point here is not to offer sta-
tistically signifi cant evidence of the profi tability of rBST, which would be 
much beyond the scope of this chapter, but rather to give an illustration 
of how profi tability may be affected on La Laguna dairy farms.

The Profi tability of rBST

RBST is applied every two weeks after lactation has started (calculated 
here with applications starting after the tenth week of lactation), with 
lactation lasting a total of approximately 305 days per year (but see Ott 
and Rendleman 2000 for a calculation with fewer lactation days). This 
results in about seventeen treatments of rBST, at a cost of MX$55 per 
treatment. Interview respondents who used rBST claimed that with the 
recommended application of the drug, which is injected, the yield of milk 
per cow increased on average between 2 and 3 liters per cow per day, thus 
well below the 3.5 to 5.5 liter/cow/day that Elanco, the rBST distributor, 
cited on its pamphlet (Poitras 2000). According to interview results as 
well as data on the cost structure of dairy farming in La Laguna from the 

Table 7.2. Percent of Farms Using rBST in 

Wisconsin, USA, by Size of Milking Herd (%, 1999)

Size Categories 1995 1997 1999

1 to 49 Cows 2.2 3.3 5.3

50 to 99 Cows 10.4 13.9 15.3

100 to 199 Cows 20.8 30.1 34.9

200+ Cows 46.7 48.3 75.0

All Dairy Farmers 6.6 11.8 15.4

Source: Barham et al. 2000.
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Fideicomisos Instituidos en Relación con la Agricultura (FIRA), a sub-
sidiary of the Bank of Mexico, the use of the hormone leads to additional 
revenues from the increased milk yield of MX$1,928 per cow per year 
(FIRA 1998). The costs are increased by MX$1,555 per cow per year, thus 
yielding profi ts of MX$373 per cow per year (Table 7.3).

Using an exchange rate of 9.50 pesos per U.S. dollar, the profi t is 
US$39.26, or about $40 U.S. per cow per year. In addition to the profi t 
from the regular application of the hormone, many producers also use the 
hormone in ways that might have other marginal positive impacts on the 
profi tability of production. For example, rBST can be used to help sick 
cows recover, or to increase productivity of cows in their last lactation or 
with reproductive or physiological problems (i.e., cows that are bound for 
the slaughterhouse). Since the hormone not only increases production but 
can also maintain lactation to an affordable yield level for up to a total of 
1,000 days, it can grant a longer productive and profi table life to those 
animals.

Table 7.3. Annual Marginal Profi tability of the Use of the Regular Appli-

cation Program of rBST on an Average La Laguna Dairy Farm (1999)

Additional Annual Revenues, per Cow Additional Annual Costs, per Cow

2.5 Additional lt./cow/day – 935 MX$55 per shot of rBST, 

applied every two weeks 

during treatment, averaging 

17 treatments per lactation 

period.

X 3.20 MX$/lt (the regular price 

paid by LALA in 1999)

– 620 MX$ (for the extra feed 

given to the cow over 

241 days, increased by an 

average of 7.5% according 

to interview data, calculated 

on annual average feed costs 

of $12,537 per cow on a 

specialized La Laguna dairy 

farm—FIRA, 1998) ($34 per 

day*241*7.5%)

X 241 Days of treatment (based 

on 305-day lactation 

with use starting in 10th 

week, equaling 242 days of 

 treatment) 

= 1,928 MX$ = –1,555 MX$

= 373 MX$ (profi t per cow per year)
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Therefore, on the surface, this quick calculation makes rBST use in 
Mexico appear moderately profi table. There are a number of additional 
costs from rBST that are not taken into this account, however, and 
farm-level data are crucial for actual assessments of profi tability. In 2000, 
average milk production per cow in Mexico was still “only a fraction of 
that of the U.S.” (Dobson and Proctor 2002, 16). But there are different 
milk production systems in Mexico, ranging from small operations based 
on dual purpose (milk and meat) or seasonal (milking beef cows during 
rainy season), to larger intensive production farms (Chauvet and Ochoa 
1996, 2), such as in the La Laguna region. Milk production per cow on 
these commercial farms “is reportedly near levels found on farms in the 
southwestern U.S.” (Dobson and Proctor 2002, 16). Therefore, intensity 
of production for commercial farms in La Laguna mimics that in the 
United States and, with qualifi cations, data from U.S. studies can be used 
to supplement our basic understanding.

Even in the United States, ex-post studies of rBST profi tability are 
limited. Those studies that do exist, however, report only marginal im-
provements in profi tability resulting from its use. Using New York Dairy 
Farm Business Summary data, Tauer and Knoblauch (1997) used a tempo-
ral comparison (1993–1994) and found rBST use to generate $27 more per 
cow net farm income, while Stephanides and Tauer (1999) compared 1994 
to 1995 users and non-users and found its use to result in a loss of $39 per 
cow, though neither result was statistically signifi cant (cited in Ott and 
Rendleman 2000, 5). Continuing with the same New York data source, 
Tauer (2001) more recently compared four years of data (1994 to 1997) 
and concluded that the estimated profi t impact of rBST was generally 
positive, but again, statistically zero (Tauer 2001, 1). Ott and Rendleman 
(2000) used United States Department of Agriculture (USDA) survey 
data of dairy producers to calculate the economic impacts of rBST in the 
U.S. Assuming sixteen treatments, and incorporating such detailed cost 
variables affected by rBST application as extra feed, labor, veterinary, and 
medical costs, returns to management, and milk hauling charges, they 
conclude that rBST increased profi ts by $126 per cow.

Two points are consistently raised with all studies. The fi rst is the 
overwhelming diffi culty in assessing profi tability at the farm level. Nearly 
all studies pay some tribute to the challenge of measuring the determi-
nants of farm profi tability “since there are numerous causation factors, 
many of which cannot be quantifi ed” (Tauer 2001, 6). Complicating the 
already existing diffi culties of calculating profi tability are the normal 
market fl uctuations in such factors as the price of feed and the price paid 
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for milk, which can drastically alter rBST’s profi tability. The second 
point is that despite all the variables complicating assessments of prof-
itability of rBST, all studies have consistently found a statistically sig-
nifi cant increase in yields at the farm level. It needs to be kept in mind 
that nationally, numerous technologies and improvements in genetics, 
nutrition, and management practices have already produced two decades 
of milk productivity growth (Barham and Foltz 2002, 17). Consequently, 
Barham and Foltz (2002) calculate that only 3.5 percent of these two de-
cades of productivity increase can be attributed to rBST adoption (2002, 
17). Similarly, Barham, Foltz, Jackson-Smith, and Moon (2004) used 
panel data from Wisconsin dairy farmers and found that while rBST us-
ers had the highest productivity levels overall, non-adopters had the larg-
est growth in productivity, suggesting “that in terms of productivity in-
creases among Wisconsin dairy farmers, rBST adoption represents only a 
small portion of the action” (2004, 67).

It should be added that due to the particularities of rBST, profi tabil-
ity may be more individualized. Ott and Rendleman (2000), for example, 
conclude that while rBST use may be profi table on some cows, it may 
not be profi table on all cows; consequently, “producers should evaluate 
each cow or productive group of cows before committing to rBST” (Ott 
and Rendleman 2000, 7). The authors establish an optimum application 
rate of approximately 73 percent of the herd (Ott and Rendleman 2000, 
8). While statistically zero, trends in profi tability were more than once 
found to be generally positive (Barham et al. 2004). Consequently, Tauer 
(2001) argues:

These results are for the treatment average. It may be that there are farms 
profi ting from the use of rBST. The implication then, is that some farm-
ers may be losing money using rBST. But since the output impact of rBST 
is unambiguously positive, it may be diffi cult for individual farmers to 
determine if that output impact is translating into profi t. (Tauer 2001, 8)

Tauer further notes that profi tability assessments are not based on in-
dividual cow records, and therefore “precludes analysis on rBST use 
tactics, which may be complex and unique by farm” (2001, 4). Similarly, 
Butler argues that while rBST use has “probably very little impact on 
the competitive position of adopters vis a vis non-adopters” (1999, 8), it is 
very diffi cult for producers—who do not have the time or the technolo-
gies to monitor responses for individual cows—to calculate the profi ts 
from rBST: “You guess at individual profi tability on each cow—while 
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costs continue to increase” (dairy producer speaking about rBST, cited in 
 Butler 1999, 7).

While conclusive data with respect to rBST’s profi tability in the 
United States is diffi cult, the above discussion has already provided suf-
fi cient grounds to seriously question it. U.S. farmers themselves have 
found suffi cient reason to doubt the technology. RBST adoption in the 
United States has not only plateaued, but dis-adoption has become in-
creasingly prevalent. Barham and Foltz found that 25 to 40 percent of 
those who have tried rBST no longer use it (2002, 17). Dis-adoption 
rates in the United States vary by state, ranging from a low of 7.5 per-
cent in Wisconsin in 2001, to a high of 20.7 percent in Stearns County, 
Minnesota, in 2000 (Barham and Foltz 2002, 16). Barham et al. (2004) 
found that, of those who dis-adopted, 82 percent cited that “rBST was not 
cost effective” as their reason for discontinuation.

In the context of Mexico and of La Laguna, weak profi tability results 
should be considered with even more circumspection, as many factors 
make profi tability less stable than in the United States. Further, the ex-
isting studies fail to deal with a host of other indirect, but nevertheless 
crucial, issues associated with the use of the hormone. For one, the same 
literature that predicted a rapid diffusion of the hormone in the United 
States also claimed this technology to be scale neutral. From this assump-
tion it could be inferred that its diffusion should be more or less rapid 
and easy, and could benefi t a host of small producers in developing coun-
tries. Yet, while use of the drug itself can indeed be scale neutral, every-
thing associated with its use is not, as is now supported by studies fi nding 
positive relationships between farm size and rBST adoption (Tauer 2001; 
Barham et al. 2004). In reality, herd size is often related to the sophis-
tication of the technologies and infrastructure of the farms and of the 
resources available, both in advanced and developing countries. RBST 
is benefi cial only in optimal production conditions, and if some elements 
are missing in the optimal management scheme, the hormone can be 
more destructive than benefi cial (Poitras 2000).

Although not signifi cant to the U.S. context, adequate feed can be a 
challenge for many producers in developing countries. According to an 
editorial in the Biotechnology and Development Monitor (1996), “the single 
major cause of poor livestock productivity is poor animal nutrition and 
rBST is unable to bypass this reality.” While feed is a most basic issue, 
the whole management of the farm is important. In a region like La 
Laguna, many factors make it diffi cult to achieve optimal farm and cow 
handling management: low availability of suffi ciently skilled labor; the 
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heat, which in itself makes the region non-optimal for the use of the 
hormone; periodic or even chronic droughts, which lead to poor-quality 
fodder and/or more expensive and more complicated logistics for fodder 
and feed provisioning; macro-economic instability, which can drastically 
increase the costs of imported inputs necessary for such optimal manage-
ment; and so on.

As noted, the heat is another issue of particular signifi cance to La La-
guna. According to industry literature, the only consequence of less than 
optimal treatment of the cows is that it can lead to less effi ciency of the 
hormone. Some interviewees, however, decided to stop using the hormone 
in the summer, in periods of heat, or when no fodder of good quality was 
available, as they had too many premature deaths or too many problems 
of fertility, which they associated with the application of the hormone 
(Poitras 2000). Even if this perception is incorrect and the health of the 
cows is not really negatively impacted by the application of the hormone 
in times of heat, the small margin of profi tability that the use of the hor-
mone confers means that marginal losses can easily be incurred in less 
than optimal conditions.

There is another issue of particular signifi cance to La Laguna. Even 
strong supporters of rBST agree that more intensive production leads 
to a shorter productive life span for the cows (almost half compared to 
more conventional modes of operation) and a decreased level of fertility 
(as most of the energy of the cow goes toward milk production, with little 
left for reproduction). Fertility is inversely proportional to production. 
Therefore, if the hormone increases milk production, fertility necessarily 
declines.

You get lots of litres of milk out, as with using the hormone, but fertility 
declines and vice-versa. This is a natural mechanism of the animal due to 
the stress brought about by exploitation or overexploitation. Therefore, 
the animal’s life does indeed get decreased with rBST use: the animal is 
used up sooner and becomes more susceptible to illness due to the stress 
of overexploitation. (Emilio Rodríguez Camacho, agricultural-inputs 
supplier in La Laguna, personal communication, 2004)

Similarly, increased mastitis, lameness, and other problems compromis-
ing animal health are not direct consequences of the hormone itself, but 
are due to a number of factors, including the strain on the animal due to 
increased milk production. Considering that the milk-producing life of 

T4504.indb   172T4504.indb   172 5/20/08   6:48:21 AM5/20/08   6:48:21 AM



Political Economy of Agricultural Biotechnology in North America 173

a cow is already relatively short, the combined decrease in fertility and 
in the lifespan of the cow can have a signifi cant impact on the costs of 
using rBST. These two problems combined make self-suffi ciency in the 
replacement of “wasted” or used-up cows impossible, and consequently 
require calves to be purchased, primarily from abroad (mostly Canada 
and the United States). The cost of imported calves has steadily increased 
over the years, from some $1,200 (in U.S. dollars) in 1998, $1,600 in 1999, 
$1,750 in 2001 (cost also varies with genetic quality), to about $2,000 in 
2004 (Rodríguez Camacho, personal communication, 2004). There-
fore, in addition to the less quantifi able variables of necessary associ-
ated technologies and external factors such as heat, the increased cost of 
replacement cows—particularly in countries where these cows must be 
imported—comprises a very tangible factor that remains outside of most 
calculations of rBST profi tability, and that likely has very particular ef-
fects for developing countries.

Finally, a longer-term perspective would consider the environmental 
and social impacts in La Laguna of the intensive dairy production to-
ward which the use of rBST is oriented. Dairy production in Mexico is 
shifting northward, increasing the share of dairy production occurring 
in the three major milk-producing states by 1 percent between 1994 and 
2000 (Dobson and Proctor 2002, 17). The La Laguna region extends 
between Coahuila and the bordering state of Durango, which had pro-
duction increases of 3 percent and 1 percent, respectively (Dobson and 
Proctor 2002, 18). This northward shift represents a shift in production to 
larger intensive-production dairy farms, as opposed to the smaller, semi-
confi ned, dual purpose or seasonal type production (Dobson and Proctor 
2002, 16).

Some La Laguna businessmen (interviewed by Otero) argue that given 
the environmental impacts, dairy production should not be practiced at 
all in this region. Most particularly, with milk being the single most im-
portant animal product in the region, such intensive production means 
that the scarce water resources of La Laguna have been increasingly di-
rected toward feed. The proportion of irrigated land used for the pro-
duction of feed crops rose from 12 percent in 1970 to 53 percent in 1998 
(see Figure 7.1). The main feed crop, alfalfa, accounted for between 45 
and 65 percent of all feed crops cultivated in La Laguna between 1970 
and 1998 (SAGAR-Laguna 1980–1998), and used 22 percent of all under-
ground water consumed in the region. This otherwise very advantageous 
and effi cient fodder has a much higher water-to-product conversion rate 
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than any other major crops cultivated in the region. It has a ratio of liters 
of water used to one kilogram of fresh product of 279, in comparison to 
150 for maize or 134 for sorghum (Aguilar Valdés and Luévano González 
1999).

Increases in the intensity of production and expansion of the dairy in-
dustry in the region have thus led to a situation today where underground 
water is used at a radically unsustainable rate. While decreasing food de-
pendency in Mexico is highly desirable, it has to be asked whether such 
intensive dairy production is socially and environmentally viable in the 
long term. In the municipality of Matamoros, for instance, with one of 
the highest concentrations of dairy farms, underground resources are 
disappearing at a rate of two meters a year (Aguilar Valdés and Luévano 
González 1999). This has production cost implications (with deeper and 
more expensive wells having to be dug, and more electricity required for 
pumps); animal health implications (when the water becomes poisoned due 
to mineral imbalances in the soil); agronomic implications (due to acidifi -
cation of the land); and, fi nally, human costs, with arsenic poisoning not 
uncommon in several towns of La Laguna. Further, as dairy farming is 
not labor intensive, these costs cannot be balanced with respect to its pros-
pects for employment, which further compromises its social justifi cation.

With greater certainty than in the United States, all of the factors dis-
cussed above suggest that the profi tability of using rBST in La Laguna 
is tenuous at best. Furthermore, environmental and social sustainability 
of the La Laguna farm economy at large is being questioned. Based on 
the most intensive production technologies developed in Canada and the 
United States, such as rBST, dairy production in La Laguna has a series of 
potentially negative social, health, and environmental effects. One of the 
questions that remain is then: why, in the face of such low or tenuous prof-
itability, do many La Laguna dairy farmers continue to use rBST? One 
possible answer might be that dairy farming allows relatively low rates of 
profi t, so that any apparent means to improve them will be tried by many 
farmers. RBST does increase production noticeably, acting on the most 
powerful of all criteria by which farmers assess each other: yields. More-
over, farmers report being constantly subjected to the pressure of the dis-
tributing companies, some of them in regular contact with the farmers 
for the sale of other veterinary products. These more cultural or market-
ing elements should not be underestimated, as those who reject the use of 
rBST are often subjected to subtle social pressure: they may be regarded 
as backward, conservative, or worse, not “man” enough to take the risk of 
a new technology. The next section will draw from interviews conducted 
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in La Laguna in the summer of 2001 to explore some of these more inter-
subjective reasons underlying the decision to adopt rBST or not.

Narratives of rBST Adoption in La Laguna

The previous section presented an economic calculation and extrapola-
tions from U.S. data to estimate rBST’s profi tability in La Laguna. It 
should be clear that while this calculation method is not completely sat-
isfactory, it offers suffi cient grounds to question the economic explana-
tion for the wholesale adoption of rBST by capitalist dairy farmers in La 
Laguna. Therefore, in an attempt to more fully understand the logic of 
rBST adoption in La Laguna, it is necessary to investigate its cultural 
underpinnings. This is done by drawing on narratives of adoption as 
presented by dairy farmers themselves. While the number of interviews 
conducted for this section was limited to a dozen, farms were selected in 
a targeted manner in order to arrive at a preliminary understanding of 

Figure 7.1. Dairy Farming and Irrigated Land Use
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types of farming practices in the region. Through this approach a typol-
ogy of four farming styles, or management approaches, was identifi ed.

It should be noted that this approach to data gathering is not free of 
methodological problems, either. For instance, in the fi rst two interviews, 
both informants started out with very fi rm statements about the great 
benefi ts of using rBST, but then reversed their positions toward the end 
of the interview. Initially, they both seemed convinced that it had been 
a success. This opinion change indicates that the very questions raised 
during the fi eld interview may have had an impact on the interviewee’s 
perception—for example, by calling attention to issues or factors that 
may not have been considered in previous cost calculations and adoption 
decisions. This appears somewhat indicative of the diffi culty of assessing 
the true profi tability of rBST, beyond its success in terms of yields. While 
this type of methodological problem requires caution, as sociologists we 
must contend with the “refl exive” nature of our discipline, and exercise as 
much “epistemological vigilance” as possible in assessing the truths that 
we fi nd and help formulate.

The types of farming practices identifi ed and their motivations are 
characterized below through the narratives of selected exemplar farmers.

Martín 4 began by establishing the technical conditions under which 
use of rBST is warranted. Cows must be within a specifi c range of weight, 
which they have come to classify as anywhere between an index of 3 to 
3.5. If the cow is between 3.5 and 4, then it is regarded as too fat; if it is 
under 2.5, then it is too thin. In either case, using rBST would result in 
problems for the cow. Some guidelines given by industry promoters did 
not really work. For instance, he was told to use the hormone with fat 
cows, but he thinks it does not work in these cases.

Yields and Acceptable Revenue

Martín says that at a larger farm that belongs to the same owners as the 
farm he operates, they are producing 36–37 liters per cow per day, partly 
due to using some weather control with curtains. They also use rBST 
and have a herd of 7,000 cows. His farm has 1,500 milking cows, 270 dry 
cows, 350 in gestation, and 320 calves. According to Martín, farmers re-
gard a total cost per cow of between 48 and 52 percent of revenues, with 
an average yield of 30 liters per day, as acceptable.

One problem related to the use of rBST is the fact that cows now last 
only 2.5 lactation periods, when they used to last 4 to 5 before the use 
of the hormone. With the high replacement cost that this entails, some 
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farm operators began to doubt the profi tability of using the drug. Martín 
thinks that, in general, veterinarians in the region do not like to use the 
drug, for it also generates more health problems. Instead, they recom-
mend using the drug much more selectively with cows that exhibit some 
specifi c problems of lactation. A fat cow, for instance, cannot be made to 
produce more milk by using the drug. Also, there used to be higher fertil-
ity before using the drug. In 2000 at the larger farm, out of 7,500 cows in 
production, 3,400 were “wasted” or sacrifi ced at the slaughterhouse be-
cause they had ceased to be productive. Because the reproduction within 
the farm could not handle such a high level of replacement, they had to 
purchase 1,700 cows from the United States. It cost $1,750.00 to replace 
each cow. In this larger farm, where Martín worked previously, use of 
rBST also resulted in plenty of abortions. When some cows were with-
drawn from the treatment, their yields dropped abruptly from 31 liters 
per day to only 24. After two years without using rBST, the problems 
continued, but the yield also stayed at 24 liters per day.

Martín then narrated a tale of another farmer, several years ago, whose 
cows produced 18 liters per day when those of others produced 21–22 li-
ters. But he says that those were the times when this farmer was making 
the most profi ts, not least from selling his surplus cows: he was breeding 
more cows than needed for replacement.

Upon further refl ection, then, Martín thinks that the initial attrac-
tion of using the drug was increased milk yield. Well managed, he be-
lieves it may work. And yet, he considers that 30 to 32 liters could be 
achieved without using rBST. Martín then concludes that he would get 
rid of the drug (“yo la quitaría”), because the cows become addicted to 
it. The decision to adopt was made by him and the farm owner once they 
saw that others who adopted it had increased their yields from 28 to 31 
liters. Many others followed suit.

Armando has been in dairy farming for twenty-two years. He has been 
applying rBST (Monsanto’s product) for four years, and he says that the 
farm owner made the decision to adopt based on his relatives’ experience; 
they had adopted it previously. One thing that has been demonstrated 
also in Armando’s practice is that if you stop applying the drug, yields 
drop dramatically, and they will never go up again without the drug. 
In his operation, the average yield per cow was 27.57 liters/day. The av-
erage daily feed intake per cow cost MX$39. At a quota milk price of 
MX$3.30 per liter, daily revenues are: MX$90.98 per cow. But what about 
the other costs such as infrastructure, electricity, water, veterinarian, la-
bor, etc.? How are these costs affected by rBST use? Farmers’ economic 
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calculations, at least during interviews, seem to be limited to the most 
immediate and direct costs involved in using rBST.

During three years, Ramón changed rBST product once a year, from 
Lactopropin (Monsanto’s trademark) to Boostin (a Korean trademark), 
and back. He thought that the former was the better product, offering 
greater stability in increasing milk yield. Some farmers use the hormone 
only when a given cow is about to dry up, to extend its productive (i.e., 
milk-producing) life. Yields for him are 31 liters on average for the year, 
but there are months with averages of 34 liters and others with averages 
of 28. Births have declined from eight to ten per cow several years previ-
ously, to fewer than four in 2001.

Ramón confi rms the pattern seen by other farmers in the two brands 
of rBST: Lactopropin is smoother in its boosting effect, while Boostin 
has a very sharp effect, going quickly from, say, 29 to 32 liters per day. 
But the latter, if you stop its use, also drops the yields very quickly. This 
causes considerable imbalance in the cattle, increasing the incidence of 
mastitis and requiring more management.

During summer, stress conditions increase for cows, and some farm-
ers reduce or eliminate the use of rBST so as not to increase the stress. 
Other farmers, though, continue to use it if they think that their cows are 
in good physical shape to withstand the extra stress. Part of the problem 
in this season is that cows ingest less solid material, which results in a less 
healthy condition.

For his part, Felix uses the services of a veterinarian that records and 
monitors individual cows’ yields, births, and other variables for him and 
seventeen other farmers. This veterinarian has produced comparative 
statistics of the eighteen dairy farms he keeps track of, and Felix came 
out on top as the most profi table of all farmers. Some of the factors in-
cluded in the calculation are: milking times per day (two or three), use of 
rBST or not, use of other feed additives to enhance milk production or 
not (some of these may stress cows, like Elanco’s Rumencin®), type of 
feed, whether feed is purchased or produced on the farm, etc.

Felix’s success is based on a low-cost approach, a focus on trying to 
increase the cows’ comfort levels, and using the best genetic materials 
available. In the past, during the fi ve years when he was using rBST, Felix 
was not able to replace wasted cows, let alone have surplus calves for sale. 
Then he decided to go back to the old methods. He has more than fi ve 
hundred milking cows. His average yield is a modest 23 liters per cow 
per day. He uses the very best semen available. The highest price is about 
US$28 per dose, but semen prices have gone down. With this approach, 
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he has always had a surplus of cows that he can sell as a result of ad-
equate fertility and low mortality rates. In his view, those who milk their 
cows three times a day, use rBST, and feed more are engaged with a logic 
of increasing milk production, but their operations are not necessarily 
the most profi table. The benefi ts of Felix’s approach are lower costs, less 
waste, better reproduction, and production of surplus cows.

Mentality toward Technological Innovation

With regard to technological innovations and achieving yield increases, 
Martín said that local farmers’ mentality is captured in the saying 
Pa’delante lo que quieras; pa’tras, ni pa’agarrar impulso (“Forward, as much 
as you want; backward, not even to launch yourself”). As captured in this 
local saying, farmers will adopt any technological innovation that will 
improve their yields. In Armando’s view, there are at least the following 
factors determining yield, in order of priority or importance: genetics, 
feed, comfort, and management, including technology such as heat de-
fl ection, an inseminator, and the semen applicator. In this region, he says, 
farmers all go for the full risk, “for the kill” (todos se tiran a matar). In 
other words, if one operator or farm owner decides to adopt the hormone, 
they will use it on their entire milking herd. In his case, he had to buy 60 
new cows for replacement, out of 1,358 in lactation.

Aggressive technological innovation may be the dominant mentality 
or cultural approach to management in the region. According to other 
interviewees, however, before using the hormone there were fewer prob-
lems. As a result, some farmers apply the hormone on a selective basis, 
so the precise extent to which it is adopted within farms is an empirical 
question for future research.

Alfredo, for instance, applies rBST to only 25 to 30 percent of his 
cows. He has been using Boostin for two years. In his view, and contrary 
to Armando’s opinion, few farms apply the hormone to the entire herd. 
He uses it because he thinks that each cow yields more profi ts that way. He 
uses rBST as a means to extract more milk from “waste” cows. These are 
the cows that have to be sent to the slaughterhouse anyway, because they 
are already in their last lactation period, and the hormone allows length-
ening that last milking period. He has had problems with low fertility, 
however. This is compounded by the fact that, when a cow’s production 
declines, it may have to be sent to the slaughterhouse, also losing its calf.

Alfredo’s technology innovation approach seems to be on the conser-
vative side. He says, for instance, that rBST is applied in his farm only 
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to cows whose yield is less than 30 liters per day. He also uses semen of 
medium or so-so (regular) quality, and lower-priced semen for second or 
third pregnancies.

Felix, the farmer with the low-cost/high-comfort approach to man-
agement, presents an interesting contrast with Alfredo. He tends to use 
most of the advanced technologies available, but does so selectively to in-
crease the cows’ comfort levels. In the case of rBST, he used it eight years 
before, for three years. He wanted to produce lots of milk, reaching an 
average of 30 liters per day per cow, and milking three times a day. His 
current strategy, though, is for low costs, even if milk yields are reduced. 
There used to be too many wasted cows before. He is interested in ex-
panding his herd size, but with lower input costs, and milking only twice 
a day to reduce labor costs. “They think I’m staying behind, but for me 
this turns out more money,” he said with a big smile on his face.

Felix had been using his current system for the past fi ve years. The idea 
for the new approach came from reading a study, which concluded that 
operators with greater milk yields were not necessarily the most profi t-
able. For him, an indicator of which are the most profi table dairy farming 
operations is whether they have surplus cows for sale or not: those who 
sell calves while preserving a stable or growing herd size are the most 
profi table.

For his part, Ramón regards cows as mere machines that are to be ex-
ploited to the maximum. Milking three times a day is now the norm, and 
he would like to move into four times per day. He uses baths to reduce heat 
stress during the summer days. When it comes to sending a wasted cow 
to the slaughterhouse, for him it does not represent a loss, but eliminating 
a problem. As may be seen, then, Felix and Ramón represent two distinct 
approaches to profi tability: While the former emphasizes lower costs, at 
the expense of lower yields, Ramón is the all-out high inputs, intensive 
farmer. Other farmers seem to have a less consistent, more ad hoc ap-
proach. Which of these approaches is ultimately most profi table is an em-
pirical question, as is the question of their environmental sustainability.

Relations with LALA and other Milk Processors

The dominant milk processing plant in the region is LALA (for “La La-
guna,” the region’s name). Initially started as a cooperative by La Laguna 
dairy farmers, LALA is now a vertically integrated corporation with 23 
companies. It is ranked 58 out of Mexico’s 500 most important compa-
nies, and controls 26 percent of the Mexican milk market (Farrar 2000, 1). 
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In 1998, LALA introduced a quota system directly linked to the number 
of shares that each farmer owns in it. Other processors also have similar 
quotas to LALA’s. Virtually all the capitalist farmers in the region own 
shares in one or the other processor. Prices paid to farmers vary depend-
ing on the proportion of shares they own to the amount of milk they 
deliver, with prizes for quality. If a farmer goes over his quota, LALA 
will pay a lower price for this surplus milk. As of 2001, the quota price 
was Mx$3.30; surplus-milk price was only Mx$2.60, or it could be as low 
as Mx$2.40 if one is penalized for low quality also. Therefore, despite 
Mexico’s need to increase dairy production, LALA and the other proces-
sors do not promote increasing milk yields, primarily due to limits in pro-
cessing capacity and problems in commercialization. This information 
and analysis put a different perspective on state enthusiasm to approve 
the technology. Nonetheless, there were farmers who thought that they 
had to produce more milk, even if it were outside of their quota, but the 
price disincentive is substantial. This quota system makes the high-input, 
high-yield technological innovation mentality all the more puzzling.

Monsanto’s Marketing Strategy in La Laguna

Many issues with respect to Monsanto’s marketing in the region were 
raised during our interviews, and suggest a need for further investigation 
into the particularities of Monsanto’s strategy in comparison with that in 
the United States.

For Felix, who had used rBST for fi ve years, its price is now too high. 
He started with Monsanto’s product. This company used to send him 
veterinarians, nutritionists, and gifts as incentives to adopt. Felix told us 
the story of rBST introduction in La Laguna, the price wars that ensued, 
and Monsanto’s bid for predominance. His rendering describes it as fol-
lowing three stages: First, Monsanto started out as the only company of-
fering the hormone in 1992. It launched a very robust promotion, which 
had a strong effect in the form of widespread adoption. One example of 
the promotion is that Monsanto would give each farmer a nice vertical re-
frigerator with glass doors for each 1,000 doses of the hormone that were 
purchased. In time, Felix hoarded three refrigerators. Monsanto sold 
cheap and provided technical advice. At this time, the daily cost of each 
dose amounted to that of one liter of milk. Second, toward 1993, Elanco 
(the veterinary subsidiary of the U.S. transnational Eli Lilly) entered the 
rBST market with the product called “Optifl ex-Elanco®,” setting off a 
price war. Subsequently, it appeared that Monsanto decreased either the 
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quality or content of its product, so that its effectiveness declined. Third, 
Monsanto purchased Elanco’s rights to sell in Mexico and stopped selling 
its own product, marketing Elanco’s product instead. Soon thereafter, in 
the third stage, the price doubled to the equivalent of two liters of milk 
per cow daily, and it stopped being profi table to use rBST.

Monsanto had other strategies in the region. Gonzalo, a former presi-
dent of the Regional Union of Dairy Farmers of La Laguna (Unión Re-
gional de Ganaderos de La Laguna, URGL), has never used rBST on his 
cows. “They have used us as guinea pigs here in Mexico,” he says. How-
ever, he was contacted by the U.S. embassy and they sent people from 
Monsanto to sell their product. Elanco fl ew Gonzalo to the United States 
three times on promotional trips. It was not yet authorized in the United 
States, so his question to a U.S. offi cial was: “Why do they not allow it 
in your own country yet?” Then he added: “If you had two glasses of 
milk to give to your child, one with rBST and the other without it, which 
would you choose?” The offi cial’s answer was that he would choose the 
one without the recombinant hormone.

Gonzalo’s conclusion as a dairy farmer was that he could not stay be-
hind in technology adoption, but there are laws in nature which one can-
not violate. In his view, many La Laguna farmers have now reduced the 
use of rBST, after seeing the imbalances caused in the cows: they become 
more sensitive, eat more, become ill more often, and die sooner. He fore-
saw that there would be a future price for pure milk (i.e., rBST-free). Al-
though he refuses to criticize its use, because he “knows” that farmers do 
fi ne with it, he has refrained from using rBST in his own cows. He notes 
that treated cows today are more infertile, though they may produce 10 to 
20 percent more milk, depending on management. He used it in a clinical 
experiment with fi ve cows but it did not work to his satisfaction. Some 
farmers use it off and on, or on selected cattle.

From our exploratory interviews, then, we can identify at least four 
cultures or managerial approaches among the La Laguna capitalist farm-
ers: (1) that with a focus on yields, but whose ad hoc, haphazard, or incon-
sistent adoption of new technologies or management practices leads to 
medium to low profi tability; (2) the conservative approach of farmers who 
may adopt rBST on a selective basis, on small portions of their herds, 
combined with other medium- to low-quality genetic technologies (e.g., 
semen), whose profi tability is also low to medium; (3) the all-out, input-
intensive, high-turnover-rate approach, in which cows are seen as mere 
machines, with high profi tability; and, fi nally, (4) the approach of former 
adopters of rBST who stopped its use, but focus on other high-quality 
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genetic technologies, high comfort levels for cows, and tight management 
practices, with high profi tability even with lower yields. Further, these 
interviews place emphasis on a number of issues that appear to have par-
ticular signifi cance for rBST use in La Laguna, such as the potential of 
selective use; the extra costs of sickness and fertility; and the marketing 
strategies of pharmaceutical and agrochemical companies in the region.

Conclusions: Toward a Research Agenda

As indicated at the start of this chapter, the adoption of new biotech-
nologies cannot be considered in isolation from their political-economic 
context. Two major problems affect most developing countries when it 
comes to new technologies: (1) the lack of infrastructure and resources 
to offer an independent safety, profi tability, and wider social benefi ts as-
sessment of new imported technologies; and (2) strong pressures to in-
troduce any new technology, especially one that can improve the yields 
of basic food commodities for which domestic production is insuffi cient. 
Since the mid-1980s, but particularly since the start of NAFTA in 1994, 
many Mexican dairy farmers have been concerned with the commercial 
opening of the borders. As of 2003, NAFTA has led to a fresh milk mar-
ket completely free of tariffs. U.S. producers are perceived by La Laguna 
dairy farmers to have an advantage because of the availability of cheap 
credits and much stronger and consistent government support. The open-
ing of markets therefore leads to fears of bankruptcy and renewed efforts 
to stay ahead of competition and gain competitive status in relation to 
their North American counterparts. RBST is often perceived as one of 
the main available tools for such pursuit (Poitras 2000).

If self-suffi ciency in dairy production is a serious goal for Mexico, then 
state offi cials must question the benefi ts of having allowed production-
enhancing technologies whose environmental and economic sustainabil-
ity remain unproven. Such liberality may have further stretched the limits 
of a region with considerable problems of environmental sustainability 
without the traditional trade-offs of profi tability and social sustainability.

The importance of the dairy industry in La Laguna cannot be over-
stated. The “specialized” (intensive dairy production) system, located 
in the central and northern regions of Mexico, comprises 17 percent of 
Mexico’s milking herd but supplies 59 percent of the national milk pro-
duction (Chauvet and Ochoa 1996, 2). Nonetheless, many local observ-
ers outside of the industry are extremely concerned about the benefi ts 
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that it brings to the region. A better regional picture will emerge once 
we are able to complement our current knowledge with further intensive 
interviews and a questionnaire administered to a representative sample. 
These data could then be used to articulate detailed comparative studies 
with the U.S. situation, such as those already conducted in Wisconsin 
and New York. California and Arizona likely offer the most comparable 
U.S. farm structures to that in La Laguna.

While our quantitative assessment can only be used as a heuristic de-
vice, its supplementation with data from the U.S. experience and quali-
tative data from interviews with La Laguna dairy farmers suggests that 
the profi tability of rBST use in La Laguna is seriously in question. A few 
important issues—selective adoption, scale economies, animal health and 
fertility—were found to complicate profi tability assessments, and poten-
tially could have other social implications.

One complication for profi tability calculations is that some farmers do 
not apply the drug to entire herds, but use it selectively. Those farmers 
who are most aware of the needs of their cattle and the benefi ts and limi-
tations of rBST are most likely to extract a profi t from it. It needs to be 
kept in mind that despite increasing awareness of the intricacies of the 
drug, adoption in the United States—where education levels, farm man-
agement systems, and data collection and information dispersal are more 
prevalent—has declined. It is even more diffi cult to gain the benefi ts of 
the drug in regions where these supports are lacking or insuffi cient.

Secondly, while touted as scale-neutral, rBST is anything but, par-
ticularly in developing countries, where adequate feed can be a hurdle 
to productivity. Consequently, rBST’s profi ts are most likely realized in 
the specialized or intensive farms, and are likely unattainable from the 
extensive, dual-purpose, and other small farm operations. In these cases, 
a transition to intensive management in itself would be likely to increase 
milk production, but at a loss to the small producers. Therefore, while the 
drug might foster more effi ciency and competitiveness of the specialized 
and technologically developed dairy sector of Mexico, thus helping it face 
the world market, the hundreds of other producers excluded from such 
development face the archetype of choices well known to the excluded 
in Latin America: poverty and unemployment; low-paying maquiladora 
employment; and emigration north of the border (Bartra 2004; Delgado 
Wise 2004).

Therefore, while rBST leads to increased milk yields, it does not neces-
sarily help farmers prosper, and only a few appear to signifi cantly benefi t 
from its use. Neither does it bring more wealth regionally, as what wealth 
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it produces is captured by the source of the technology: Its marginal prof-
itability combined with clearly increased yields points to the fact that the 
pharmaceutical transnational corporations producing and distributing 
rBST are extracting all the “rent,” or relative surplus value, associated 
with the use of the hormone (Butler 1999).

If rBST is only moderately or tenuously profi table in La Laguna, as 
we propose, then a next step would be the empirical testing of the hy-
potheses suggested here for its adoption: Is it that La Laguna adopters 
are too alienated into a logic of milk yield increases at any cost? Is it an 
ingrained macho culture that drives these farmers to compete with each 
other primarily based on whose cows have the highest milk yields? Or are 
the marketing strategies of the oligopolistic transnational corporations, 
which take advantage of a rather permissive regulatory environment, the 
main explanatory factor? Our preliminary investigation provides some 
support for all of these explanations based on cultural factors and TNCs’ 
marketing strategies. Furthermore, the fact that many farmers adjusted 
their perspective of rBST during the course of the interviews indicated 
that the diffi culty of ascertaining rBST’s profi tability is an additional fac-
tor in making the decision to adopt. A full empirical survey needs to be 
conducted to investigate the relative weight that these factors have in ex-
plaining rBST adoption in La Laguna. If marketing strategies are found 
to strongly determine adoption, in spite of questionable or marginal prof-
itability, then state policy would have to be revised substantially to more 
closely regulate TNC activities. It would have to be geared to promote 
more socially and environmentally sustainable technologies.

Notes

We gratefully acknowledge the kind and effective research assistance provided 
by Emilio Rodríguez Camacho, a dairy-farming-inputs producer and distributor 
who knows most of the La Laguna dairy farmers and veterinarians. Given his 
clear understanding of our research goals, his help in targeting farmers with a 
variety of management styles was critical. Furthermore, Emilio drove Otero and 
Poitras to many farms for interviews.

1. The synthetic version of the hormone is produced by fi rst introducing the 
BST-producing gene in a bacterium, which is then fermented for its reproduc-
tion. The hormone is then purifi ed from the bacteria, a process which removes 
the DNA or the genetic information. The genetic modifi cation is thus made on 
the bacteria, not on the hormone as such.

2. RBST triggers an increased production of IGF-1 (insulin-like growth fac-
tor 1), which acts on the mammary cells, increasing their activity and thus milk 
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production. Concerns over the human health impacts of rBST are linked to this 
compound. For example, a certain role is thought to exist for IGF-1 in the devel-
opment of prostate, colon, and breast cancers (Larsen 1998).

3. The Codex Alimentarius website reports that the main purposes of this 
program are protecting the health of consumers and ensuring fair trade prac-
tices in the food trade, and promoting coordination of all food standards work 
undertaken by international governmental and nongovernmental organizations. 
http://www.codexalimentarius.net/web/index_en.jsp

4. All names mentioned in the text are pseudonyms to preserve the anonymity 
of interviewees.
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CHAPTER 8

Genetically Modifi ed Soybeans and the Crisis 

of Argentina’s Agriculture Model

Miguel Teubal

One of the most dramatic consequences of the current Argentine cri-
sis is the suffering of millions of hungry people who have experienced 
a widespread decline in their living conditions. In 2001, at the height of 
the crisis, over half the population—20 million persons, according to of-
fi cial fi gures—was living below the poverty line. Around one in four was 
suffering extreme poverty, meaning that their income was insuffi cient to 
cover their basic food needs, something unprecedented in the social and 
economic history of Argentina. This panorama was reinforced by media 
coverage of children starving, either because their parents could not care 
for them or because of a lack of assistance from the state.

This situation is nothing short of scandalous if we consider that Ar-
gentina has an enormous potential for producing suffi cient food in quan-
tity and quality to feed several times the country’s total population, and 
that in recent decades there has been a sustained and dramatic increase in 
agricultural production—mainly of cereals and oilseeds. The country’s 
estimated annual production of cereals and oilseeds is over 70 million 
tons, almost two tons per capita, with a total of 90 million tons of agri-
cultural produce in general. But these fi gures come with a caveat: almost 
half of the country’s grain production is soy, virtually all of it genetically 
modifi ed and for export.

Historically one of the “breadbaskets of the world,” Argentina was 
one of the few Third World countries self-suffi cient in food, as well as 
an important net exporter of grain and other commodities to the world 
economy. How then can it be explained that a country like Argentina has 
become submerged in hunger and misery? How could this increase in 
agricultural production and overall supply of food be accompanied by a 
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signifi cant increase in hunger and poverty? Or, even more dramatically, 
why is it that one hundred children a day die of hunger in one of the 
“breadbaskets of the world”? What was the role played in all this by the 
dramatic boom in the production of genetically modifi ed soybeans?

A useful point of departure for considering these problems is the ap-
proach outlined by Amartya Sen in his analysis of famines occurring 
throughout the world. According to Sen, extreme food shortages and 
famines occur when the population loses its access to food entitlements. 
Entitlements are what allow the population to obtain certain goods, in 
this case the food necessary to cover basic food (nutritional) needs. Sen 
criticizes the FAO and other international organizations for focusing al-
most exclusively on the promotion of agricultural output. He argues that 
famine occurs not necessarily because of a lack of food but rather because 
large sections of society do not have access to it. A famine is a situation 
in which many people have no food to eat. This is not the same as say-
ing that the community lacks suffi cient food resources (see Sen 1981; Sen 
1997 [1984], Chaps. 18, 19, 20; Teubal and Rodríguez 2002, Chap. 8).

In Sen’s terms, Argentina suffered the collapse of her food entitlement 
relations, that is, the capacity large sectors of society had for covering 
their basic (food) nutritional needs. In this sense, the “Argentine case” 
may be read as a model case study of hunger in the presence of an abun-
dant supply of food resources. Unlike other countries, Argentina expe-
rienced the collapse of her food security—the capacity to supply all her 
inhabitants with good quality food—although this was not necessarily 
comparable to the famines occurring in the 1970s, for example, in Ban-
gladesh or Ethiopia (Sen 1981).

Nevertheless, as is pointed out by Sen, “access to food,” or more gen-
erally to food entitlements, depends on the institutional arrangements 
that exist in a particular society at a specifi c historical moment. There-
fore, what fi rst comes to mind in considering the case of Argentina is the 
need to analyze the food situation as an integral part of the current crisis, 
that is to say, in the context of the structural adjustments and agricultural 
model implemented in the country since the 1990s. Indeed, the funda-
mental causes can be sought in what in this book is termed neoliberal glo-
balism (Otero 2004; see Chap. 1, this volume): the ideology that promotes 
privatization processes, extreme deregulation—particularly of the labor 
market—and opening up to the world economy, all of which were applied 
even more drastically in Argentina than elsewhere. This had a signifi -
cant effect on the levels of poverty and unemployment, as well as on real 
wages and incomes of the poorest sectors of society.

190 Food for the Few
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In this chapter, I intend to show how the issue of access to food is 
closely linked not only to the neoliberal globalism introduced in Argen-
tina but also specifi cally to the agricultural and agroindustrial model that 
was implemented and that formed part of it. This model is promoted and 
dominated by large transnational corporations and the technology they 
control: supermarkets at the distribution end of the food chain, large cor-
porations that control the food industry, a highly concentrated fi nancial 
sector, and the seed and agrochemical industries, among other sectors 
(see Teubal and Rodríguez 2002).

I focus on the neoliberal reforms of the 1990s that, combined with 
aspects of the revolution in biotechnology, transformed the agrifood sys-
tem and agriculture within it. I also intend to demonstrate how factors 
inherent in these transformations signifi cantly affected the population’s 
access to food.

One aspect of the industrial agriculture model (Vallianatos 2001, 2003) 
implemented in the country was the widespread introduction of geneti-
cally modifi ed crops, particularly genetically modifi ed soybeans. Indeed, 
Argentina now produces more genetically modifi ed produce than any 
other Third World country, precisely because of the boom in the produc-
tion and export of genetically modifi ed soy. In this chapter I intend to show 
the adverse consequences of this process on Argentina’s food sovereignty.

From a Breadbasket of the World to the Soybeans Republic?

In this section I present data that illustrate the boom in overall agri-
cultural output in recent decades as well as the growth in importance 
of soybeans, which, from the mid-1990s onward, increasingly are geneti-
cally modifi ed. I then link these trends with the structural adjustments 
applied both in the agricultural sector and in the economy as a whole in 
the 1990s. At the same time, we highlight how this transformation helped 
undermine Argentina’s food self-suffi ciency and led to the exclusion of 
numerous farmers.

Argentina in the twentieth century, together with countries like Aus-
tralia, Canada, and even the United States, was an important supplier of 
meat and grain to the world economy. At the same time, these exports—
beef, wheat, corn, sunfl owers, etc.—were also basic foods consumed in 
the domestic market. Production was concentrated mostly in the Pampa, 
while other regions focused on traditional industrial crops for domes-
tic consumption: sugarcane (in the provinces of Tucuman and Salta, 
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in Northwestern Argentina [NWA]), cotton, yerba mate (in Chaco and 
Misiones respectively in Northeastern Argentina [NEA]), etc. Further-
more, apples and pears produced in the Rio Negro valley in Patagonia, as 
well as wine in the Cuyo region (Mendoza and San Juan), were products 
that began to be exported. Argentina thus produced almost all the food 
consumed by her population, with the exception of some tropical prod-
ucts, such as coffee and palm hearts.

This production potential was based in large measure on small and 
medium farmers, who formed an important part of Argentine agricul-
ture, more important than in other Latin American countries. Using cen-
sus data categories of farm sizes, “medium and large multi-family farms” 
(basically the latifundio sector of large estates) occupied over half of 
 Argentina’s farmland and production in 1960 (in Brazil, Chile, Ecuador, 
and Guatemala this proportion was higher). But “rural family farms,” or 
“small and medium producers,” occupied 45 percent of agriculture land 
and accounted for 47 percent of total output, a larger proportion in both 
cases than in other Latin American countries. Moreover, the minifun-
dios (small holders), farmers that form part of the peasant economy, oc-
cupied only 3 percent of the land, compared to 17 percent in Ecuador and 
14 percent in Guatemala (Feder 1975 [1971], Table 18, p. 102). These data 
show the relative importance in Argentina of U.S.-type family farmers 
and the relative insignifi cance of the traditional subsistence peasant, ex-
cept outside the Pampa.

In the 1970s, new grain and oilseed varieties were introduced in the 
Pampa, permitting farmers to harvest two crops a year instead of alter-
nating crop and cattle production. This was possible because new variet-
ies allowed the sowing of a secondary crop that began to be dominant in 
combination with wheat production. The boom in soybean production 
began at this time, since the introduction of a Mexican germplasm in 
wheat gave rise to wheat-soybeans dual-cropping. According to de Ob-
schatko and Piñeiro, “wheat-soybeans dual-cropping spread rapidly in the 
pampas, especially in the sub-region that typically produced corn. This 
new dual-cropping partially supplanted corn and sorghum as well as live-
stock production, which had traditionally formed part of a mixed produc-
tion system” (de Obschatko and Piñeiro 1986, 11). The essence of the new 
agriculturalization of the Argentine countryside was based on soybeans 
and the accompanying technological package that it required. It expanded 
largely at the expense of the production of cattle and traditional grains.

In many respects this process represented the belated application of 
the Green Revolution to Argentine agriculture (see Chap. 2, this volume). 
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From that point on, Argentina took on the characteristics of a “newly ag-
ricultural country,” to use the term coined by Harriet Friedmann (1993, 
45), by analogy with the “newly industrialized countries” (NIC) in South 
East Asia. Soybean production has increased every year since (see Ta-
ble 8.1). Although Friedmann refers fundamentally to Brazil, her vision 
is equally applicable to Argentina. The two countries, together with the 
United States, have become the largest soybean exporters in the world 
economy (see Chaps. 9 and 10, this volume).

Introduction and Boom of Genetically Modifi ed Soybeans

In the mid-1990s, another innovation was introduced in Argentine ag-
riculture. In 1997, farmers began to plant the genetically modifi ed soy-
bean seed known as Roundup Ready® or RR, by Monsanto’s trademark. 
Roundup® is the commercial brand of glyphosate, the herbicide to which 
the genetically modifi ed soybean seed is resistant. A new technologi-
cal package combines this seed with the glyphosate, used in ever larger 
quantities in a new no-tillage system which does not require plowing the 
land. This new genetically modifi ed seed and the Roundup® glyphosate 
were designed by Monsanto, although it was transferred under license to 
Asgrow, which later was bought by Nidera. Monsanto also produces the 
glyphosate necessary to eliminate the weeds that are left behind due to 
the no-tillage system of production.

In this framework, the soybean complex takes on a great signifi cance. 
A handful of large transnational seed companies, such as Monsanto and 
Novartis, induce farmers to incorporate a technological package that they 
control by providing the seeds that are resistant to glyphosate. Thus, not 
only do they provide the seeds but also the accompanying technologi-
cal package, including the agrochemicals that producers are obliged to 
purchase when they plant the genetically modifi ed crop. Farmers become 
increasingly dependent, not only on agroindustry and supplies of agro-
chemical products, but also—to a much greater extent than before—on 
the companies that provide the transgenic seeds.

As a result of the widespread use of this technology, glyphosate be-
came the most-used phytosanitary product, with total sales growing 
from 1.3 million liters in 1991, to 8.2 million in 1995, to over 30 million 
in 1997. Sales amounted to $263 million in 2000, representing 42 per-
cent of the entire agrochemical market (Teubal and Rodríguez 2002). In 
2003, they generated sales for an estimated $350 million (Domínguez and 
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Sabatino 2003). The wheat-soybeans combination, together with corn, 
which has also seen a genetically modifi ed strain (Bt corn represented 30 
percent of production at the beginning of the decade), is now among the 
most “dynamic” crops of Argentine agriculture.

The Soybeans Boom and Agricultural Production

Tables 8.1–8.4 illustrate the soybeans boom in Argentina in the period 
1980/1981 to 2002/2003, in its relation with other grains and oilseeds. 
It is worth noting that, since 1997, when production of the genetically 
modifi ed soybean variety was introduced, the proportion of total soybean 
production that was genetically modifi ed increased substantially, reach-
ing almost 100 percent in 2004. This is also a product that is almost en-
tirely exported.

Soybean production has enjoyed an uninterrupted boom since the early 
1970s. According to the Secretaría de Agricultura, Ganadería, Pesca y 
Alimentación (Secretariat of Agriculture, Livestock, Fisheries and Food) 
(SAGPyA), the 1980/1981 harvest amounted to 3.7 million tons, rising 
to 10.8 million tons in 1990/1991 and to around 35 million tons in the 
2002/2003 harvest, representing almost half the total production of cere-
als and oilseeds. Wheat production also increased in this period, reach-
ing a high of almost 16 million tons in 1996/1997, a fi gure only slightly 
surpassed in 2000/2001. Durum wheat production, which is generally 
higher quality, also peaked in 1997/1998. By contrast, corn production 
fell substantially, from almost 13 million tons in 1980/1981 to 7.7 million 
tons in 1990/1991. But it later rebounded, reaching a record of more than 
19 million tons in 1997/1998. This bumper harvest was not repeated sub-
sequently in the 1998/1999–2002/2003 period.

The country’s other main traditional oilseed is sunfl ower, of which 
 Argentina is the world’s largest exporter. Production of this crop also 
rises systematically over the period under consideration, peaking toward 
the end of the 1990s. Rice production, partially tied to Brazilian demand, 
follows the patterns of wheat and corn.

In comparison to other crops, the advance of genetically modifi ed soy-
bean production is striking. In 1997/1998, when the no-tillage genetically 
modifi ed soybeans production began, output amounted to 18,732,172 
tons. As mentioned above, today’s production is almost 35 million tons, 
all of which is genetically modifi ed. Over this same period, production of 
sunfl owers dropped by 1,885,880 tons, corn by 4,316,127 tons, and rice by 
293,505 tons (see Table 8.1).
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Table 8.1. Argentina: Production of Principal Cereals and Oilseeds (tons)

 Rice  Corn  Sunfl owers  Wheat

 Durum 

Wheat  Soy  Others+*  Total*

1980/81 286,300 12,900,000 1,260,000 7,780,000 194,700 3,770,000 9,387,000 35,578,000

1990/91 347,600 7,684,800 4,033,400 10,992,400 44,200 10,862,000 4,274,700 38,239,100

1996/97 1,205,140 15,536,820 5,450,000 15,913,600 193,103 11,004,890 3,816,346 53,119,899

1997/98 1,011,135 19,360,656 5,599,880 14,800,230 286,590 18,732,172 6,066,606 65,857,269

1998/99 1,658,200 13,504,100 7,125,140 12,443,000 157,600 20,000,000 4,717,000 59,605,040

1999/00 903,410 16,780,650 6,069,655 15,302,560 176,100 20,135,800 5,005,991 64,374,166

2000/01 873,183 15,359,397 3,179,043 15,959,352 187,270 26,880,852 4,920,525 67,359,622

2001/02 709,295 14,712,079 3,843,579 15,291,660 136,160 30,000,000 4,549,860 69,242,633

2002/03 717,630 15,044,529 3,714,000 12,301,442 97,600 34,818,552 4,106,616 70,800,369

*90/91 does not include Rape and Saffl ower; 96/97 does not include Rape.

“Others” includes Grain Sorghum, Canary Grass, Oats, Beer Malt, Flax, Groundnuts, Saffl ower, Rape, Rye, Feed Barley, and Millet.

Source: Prepared using data from SAGPyA.
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These data refl ect a clear trend toward monocropping of genetically 
modifi ed soy. They are backed up with data showing the area sown with 
cereals and oilseeds. As can be observed in Table 8.2, the area sown with 
soybeans rises from almost 2 million hectares in 1980/1981, to almost 
5 million in 1990/1991. In 1997/1998, when genetically modifi ed soybeans 
were fi rst introduced, the crop occupied more than 7 million hectares. In 
2002/2003, the area under cultivation with soy—now almost 100 percent 
genetically modifi ed—was over 12.6 million hectares. In general, the area 
dedicated to other grains has tended to diminish. While 3,751,630 hect-
ares of corn were planted in 1997/1998, the fi gure for 2002/2003 was just 
over 3 million. At the same time, the area dedicated to “other” crops has 
dropped substantially, compared with 1980/1981 and 1997/1998. A similar 
trend can be observed with sunfl owers and rice, in relation to 1997/1998 
(see Table 8.2).

These data clearly refl ect a trend toward “monocropping” in Argen-
tine agriculture. As can be seen in Table 8.3, the proportion of total grain 
and oilseed production accounted for by soybeans has risen from just over 
10.6 percent in 1980/1981, to about half of total production in 2002/2003. 
On the other hand, the proportion of the total production accounted for 
by wheat, corn, and “other” crops drops over the same period from 29.2 
percent, 18.8 percent, and 35.5 percent to 23 percent, 11.3 percent, and 
10.4 percent, respectively. Although there was a minor boom in sunfl ower 
production at the end of the 1990s, this represented only a slightly higher 
proportion of the total production in 2002/2003 than it did in 1980/1981 
(see Table 8.3).

The tendency toward monocropping is also evident in the proportion 
of land sowed with different cereals and oilseeds. The importance of soy, 
as a proportion of total area planted with cereals and oilseeds, increases 
systematically, from 9.1 percent in 1980/1981 to 46 percent in 2002/2003. 
Over the same period, the importance of all other crops—except sunfl ow-
ers and rice—declines as a share of total area sown, in particular since 
the mid-1990s, when genetically modifi ed crops were introduced (see 
Table 8.4).

Notice a certain increase in soybean yields per hectare until 1997/1998. 
But this phenomenon is not observed in the following years, when yields 
level off. Meanwhile, in about the same period, improvements in pro-
ductivity of other crops, such as corn and wheat, also diminish. In other 
words, there is no evidence that the technological breakthrough that 
takes place with the introduction of genetically modifi ed soybeans re-
sults in substantial increases in productivity with a signifi cant impact on 
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Table 8.2. Argentina: Area Sowed with Principal Grains and Oilseeds (Hectares)

 Rice Corn Sunfl owers Wheat Durum wheat Soy Others+* Total*

1980/81 84,800 4,000,000 1,390,000 6,196,000 90,400 1,925,000 7,535,000 21,221,200

1990/91 98,000 2,160,100 2,372,350 6,178,400 19,800 4,966,600 4,263,100 20,058,350

1996/97 226,573 4,153,400 3,119,750 7,366,850 83,250 6,669,500 3,951,185 25,570,508

1997/98 247,500 3,751,630 3,511,400 5,918,665 81,615 7,176,250 4,087,530 24,774,590

1998/99 290,850 3,270,250 4,243,800 5,453,250 73,700 8,400,000 3,887,785 25,619,635

1999/00 200,700 3,651,900 3,587,000 6,300,000 69,800 8,790,500 3,544,305 26,144,205

2000/01 153,732 3,494,523 1,976,120 6,496,600 67,800 10,664,330 3,443,585 26,296,690

2001/02 126,435 3,061,661 2,050,365 7,108,900 47,650 11,639,240 3,068,687 27,102,938

2002/03 135,170 3,084,374 2,378,000 6,300,210 42,800 12,606,845 2,853,641 27,401,040

*90/91 does not include Rape and Saffl ower; 96/97 does not include Rape.

“Others” includes Grain Sorghum, Canary Grass, Oats, Beer Malt, Flax, Groundnuts, Saffl ower, Rape, Rye, Feed Barley, and Millet.

Source: Prepared using data from SAGPyA.
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Table 8.3. Argentina: Production of Principal Grains and Oilseeds (percentage of total)

 Rice Corn Sunfl owers Wheat Durum wheat Soy Others+* Total*

1980/81 0.8% 36.3% 3.5% 21.9% 0.5% 10.6% 26.4% 100.0%

1990/91 0.9% 20.1% 10.5% 28.7% 0.1% 28.4% 11.2% 100.0%

1996/97 2.3% 29.2% 10.3% 30.0% 0.4% 20.7% 7.2% 100.0%

1997/98 1.5% 29.4% 8.5% 22.5% 0.4% 28.4% 9.2% 100.0%

1998/99 2.8% 22.7% 12.0% 20.9% 0.3% 33.6% 7.9% 100.0%

1999/00 1.4% 26.1% 9.4% 23.8% 0.3% 31.3% 7.8% 100.0%

2000/01 1.3% 22.8% 4.7% 23.7% 0.3% 39.9% 7.3% 100.0%

2001/02 1.0% 21.2% 5.6% 22.1% 0.2% 43.3% 6.6% 100.0%

2002/03 1.0% 21.2% 5.2% 17.4% 0.1% 49.2% 5.8% 100.0%

*90/91 does not include Rape and Saffl ower; 96/97 does not include Rape.

“Others” includes Grain Sorghum, Canary Grass, Oats, Beer Malt, Flax, Groundnuts, Saffl ower, Rape, Rye, Feed Barley, and Millet.

Source: Prepared using data from Table 8.1.
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Table 8.4. Argentina: Area Sowed with Principal Grains and Oilseeds (Percentage of Total)

 Rice Corn Sunfl owers Wheat Durum wheat Soy Others+* Total*

1980/81 0.4% 18.8% 6.6% 29.2% 0.4% 9.1% 35.5% 100.0%

1990/91 0.5% 10.8% 11.8% 30.8% 0.1% 24.8% 21.3% 100.0%

1996/97 0.9% 16.2% 12.2% 28.8% 0.3% 26.1% 15.5% 100.0%

1997/98 1.0% 15.1% 14.2% 23.9% 0.3% 29.0% 16.5% 100.0%

1998/99 1.1% 12.8% 16.6% 21.3% 0.3% 32.8% 15.2% 100.0%

1999/00 0.8% 14.0% 13.7% 24.1% 0.3% 33.6% 13.6% 100.0%

2000/01 0.6% 13.3% 7.5% 24.7% 0.3% 40.6% 13.1% 100.0%

2001/02 0.5% 11.3% 7.6% 26.2% 0.2% 42.9% 11.3% 100.0%

2002/03 0.5% 11.3% 8.7% 23.0% 0.2% 46.0% 10.4% 100.0%

*90/91 does not include Rape and Saffl ower; 96/97 does not include Rape.

“Others” includes Grain Sorghum, Canary Grass, Oats, Beer Malt, Flax, Groundnuts, Saffl ower, Rape, Rye, Feed Barley, and Millet.

Source: Prepared using data from SAGPyA and Table 8.2.
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economic growth. This puts into perspective arguments generally pre-
sented with regards to the impact of genetically modifi ed seeds on the 
overall growth of agriculture in general (see Figure 8.1).

The 2002 National Farm Census confi rms the increasing importance 
of this agriculture model based on the production of genetically modi-
fi ed soybeans in the period between the two last agriculture censuses 
(1988–2002). Data confi rm the increase in the area sown with oilseeds 
(soybeans and sunfl owers) from 5,430,710 to 9,018,447 hectares, repre-
senting a growth of around 66 percent. This extraordinary growth is due 
almost entirely to soy, since, according to SAGPyA data, the area sown 
with sunfl owers in 2002 was similar to that of 1986/1987.

The area under oilseed cultivation increased in many regions: 60.4 
percent in the pampas, 86.5 percent in the Northeast, and 138 percent in 
the Northwest. In the latter region, increases in planted area were at the 
expense of land devoted to traditional industrial crops, which dropped by 
30 percent and 17 percent in the Northeast and Northwest respectively.

The last census also registers a reduction of 3.4 percent in total and 
incorporated into farming in the 1988–2002 period. Thus, the expansion 
of soybean production substituted for other farm products: sweet pota-
toes and sugarcane in Tucuman, dairy farms in Santa Fe and Cordoba, 
cotton in Chaco, fruit in the pampas, etc. There was also a notable de-
cline in livestock production nationwide, affecting cattle, sheep, and pigs. 

Figure 8.1. Cereal and Oilseed Yields
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To sum up: the boom in genetically modifi ed soybeans came at the ex-
pense of a series of traditional farming activities such as milk produc-
tion, cattle farming, industrial crops, fruit farming, etc. Another cost to 
be considered was the advance of the farming frontier, which displaced 
native shrubland and the “yunga,” especially in the provinces of Chaco, 
Santiago del Estero, and Salta.

Although soybeans have spread across the length and breadth of the 
country, the most important regions in the new map of soybean produc-
tion are Santa Fe, Cordoba, and Buenos Aires. In the province of Cor-
doba, soybean production leaped 62 percent since 1988, but this growth 
was accompanied by a drop of 17 percent in cattle herds and dairy farms 
throughout the province. In Santa Fe a similar process was experienced. 
Soybean production there increased by 59 percent, also at the expense 
of milk production. Between 1988 and 2003, the number of dairy farms 
throughout Argentina dropped from 30,141 to 15,000 (www.sagpya
.mecon.gov.ar).

A study pertaining to the province of Cordoba indicates that

out of the six million hectares dedicated to agriculture over the past 30 
years, more than three-and-a-half million have been turned over from 
traditional meat and milk production to crop farming. This increase 
would not be problematic if the new area had been adequately exploited, 
with rotation of directly sowed crops, the use of fertilizers to provide 
necessary nutrients according to the volume of the harvest, and the 
adequate control of pests, weeds and diseases. But agricultural expansion 
has mainly consisted of soybeans monocropping, with a very limited use 
of fertilizers. This has led to the physical and chemical deterioration of 
the soil . . . Monocropping of any grain is detrimental for the sustainabil-
ity of any productive system . . . The specifi c case of soybeans is worsened 
by the fact that it produces little stubble, thus favoring erosion. (Salinas 
et al. 2003)

These overall trends have been corroborated by a series of studies on par-
ticular provinces and regions, as well as concrete case studies showing 
the displacement of crops or livestock production by soy. These studies 
also point out the importance of the soybean boom as a leading example 
of how the agricultural model is based on the activities of large compa-
nies and producers, which are devoted to supplying foreign markets and 
generating foreign currency, to the detriment of production of basic con-
sumer foods produced by small- and medium-sized farmers and peasants. 
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The decline of rice production is a case worth considering. Since the 
appearance of genetically modifi ed soybeans, the area dedicated to this 
prominent component of the national diet dropped 47 percent (see Table 
8.2). It is surely no coincidence that in Entre Rios, where this rice crop 
was widespread, soybean production has increased by 101 percent. Where 
once there was rice, now there is genetically modifi ed soy.

The case of cotton has serious overtones. “The cotton harvest will be 
the worst of the past 80 years” (Clarín, 8/3/03).

After years of exporting cotton, this year we will import an estimated 
35,000 tons of fi ber, for a value of 80 million dollars. . . . The area once 
destined to the cultivation of what used to be known as “white gold” has 
disappeared. It has been occupied basically by soy, the country’s star 
crop. . . . Mainly large farmers are those who made the switch. The phe-
nomenon is not as signifi cant in the case of small producers and peasants, 
who have lower costs at harvest time because of the use of family labor. 
(La Nación, 1/3/03, quotes from Domínguez and Sabatino 2003.)

To further illustrate this case, according to census data in the cotton-
 producing provinces of Chaco and Formosa, soybean cultivation in-
creased by 120 percent and 361 percent respectively. “The soybeans boom 
replaced cotton monocropping in Chaco, where only 15 of the 64 licensed 
gins are in service and over one thousand harvesters are idle because of 
a lack of production” (INFOSIC, 24/5/03). While the textile industry is 
today recovering, the cotton it uses is no longer produced locally, as the 
area under cultivation has fallen 40 percent in Chaco and 78 percent in 
Formosa. As a result, cotton to a large extent is being imported.

In other places, such as Bandera in Santiago del Estero, 200,000 hect-
ares were planted with soy, making Santiago del Estero the fourth largest 
soy-producing province in Argentina. In 1995/1996—before an RR soy-
bean was introduced—the area under oilseed cultivation in that province 
amounted to 94,500 hectares. The latest National Farm Census (NFC) 
records 315,000 hectares cultivated with oilseeds, mainly soy. In the prov-
ince of Catamarca, producers are harvesting soybeans twice a year. It is 
believed that this method could spread throughout the irrigated area of 
Northwestern Argentina (Backwell and Stefanoni 2003).

In sum, the soyifi cation process is not limited to the pampas; it includes 
all the regions of Argentine agriculture. According to Walter Pengue 
(2000), an expert in Vegetable Genetic Improvement at the University of 
Buenos Aires, “other crops and productive processes are being replaced. 
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If this could be changed the following year, it would not be a problem, 
but in reality entire areas of shrubland, fruit and dairy farms are being 
ripped up and eliminated, in order to plant soy, all of which affects the di-
versity of production.” According to Pengue, “we are witnessing the be-
ginnings of shortages of some of the basic components of the Argentine 
diet, because we are installing a model of monoproduction and soybeans 
are becoming ubiquitous” (cited in Backwell and Stefanoni 2003).

The genetically modifi ed soybean “revolution” is supplanting crops 
traditionally destined for the domestic market. Some of these did not 
generate foreign currency to the same extent as soy, but they did ensure 
a varied, suffi cient, and accessible supply of foodstuffs for the local popu-
lation. In short, there has been a change in the geography of Argentine 
agriculture, previously oriented much more to satisfying the needs of 
the domestic market (by means of a diversifi ed supply). Traditional crops 
have been displaced by the monoculture of soybeans for export. This 
process is to have numerous social and economic consequences.

Neoliberal Globalism and the Agrifood System: 

The Impact on Agriculture

Neoliberal structural adjustments implemented in the economy in the 
1990s had numerous effects on the agrifood system as a whole, and es-
pecially on agriculture. A key element that signifi cantly infl uenced agri-
culture was the Deregulation Decree of 1991 that eliminated, at a single 
stroke, the various agriculture boards that had regulated agriculture ac-
tivities since the 1930s. Argentine agriculture suddenly became one of 
the most deregulated in the world, subject more than any other to the 
vagaries of the world economy (see Teubal and Rodríguez 2002, Chap. 7). 
Here lie some of the reasons for the lack of active policies tending to reg-
ulate the production of basic foodstuffs in the country, as well as poli-
cies that could have formed the basis of support for medium farmers and 
peasants.

Privatization and deregulation processes, as well as an almost indis-
criminate opening up of markets to foreign competition, were measures 
applied throughout the economy, presumably so as to achieve “a greater 
integration into the world economy.” They had signifi cant impacts on the 
patterns and varieties of agricultural activity, on production prices, access 
to credit, overall profi tability, and the living conditions of the majority 
of the groups that make up agriculture. Agriculture was also affected by 
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transformations in the agrifood system as a whole, of which it is a part—
that is, changes in industrial processing of agricultural produce, in the 
marketing and distribution of food oriented to domestic and export mar-
kets, etc.

Thus, structural adjustments infl uenced transformations in the agri-
food system as a whole, which in turn affected the agricultural sector. 
On the one hand, there was concentration and centralization of capital in 
food processing agroindustry and in the wholesale and retail distribution 
of food (the spread of supermarkets). On the other, a reduced group of 
companies achieved exclusive control over the supply of seeds and other 
inputs to farmers. These trends went along with an increase in foreign 
ownership of many fi rms, especially toward the end of the nineties. To-
gether with increased vertical integration in many agro-industrial com-
plexes there were signifi cant changes in the relations within the agrifood 
system as a whole. Increased vertical integration was accompanied by 
contract farming and other “agro-industrial” articulations and forms of 
organization. Large non-agricultural companies of the agrifood system 
acquired greater power in relation to small and medium farmers, who 
tended to lose their power (capacity) for autonomous decision making 
(Teubal and Rodríguez 2002).

The liberalization, opening up to foreign competition, and deregula-
tion of the economy offered large companies a favorable framework for 
expanding their control over key segments of the agrifood system as a 
whole. They thus obtained a dominant position in storing, processing, 
and marketing of agricultural produce and in the production and supply 
of seeds and other agriculture inputs. These processes led to the con-
solidation of oligopsonies and/or oligopolies in various agroindustrial 
complexes: in the dairy complex, seven companies, notably SanCor and 
Mastellone, which control 80 percent of the market; six companies—
Molinos Río de la Plata, Cargill, and Aceitera General Deheza, among 
others—account for 90 percent of refi ned sunfl ower oil sales. Fargo, 
Bimbo, and La Veneciana account for 85 percent of bread product sales, 
while the French company Danone (Bagley), Nabisco from the U.S. (Ter-
rabusi, Mayco, Capri, and Canale) and Arcor have cornered 80 percent of 
the biscuit market (“Cash,” economic supplement of Página 12, 6/6/2004). 
In other cases, the concentration and centralization of capital was instru-
mental in cornering highly profi table business areas, such as the Hilton 
quota,1 where fi ve companies (Swift Armour, Quickfood, Friar, Gorina, 
and Finexcor) dominate 55 percent of the market. The joint share of 
the leading ten companies in the meat sector is as high as 77 percent of 
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the export market. In the case of transnational corporations dedicated 
to grain exports, seven companies (Cargill, Bunge, Nidera, Vincentín, 
Dreyfus, Pecom-Agra, and AGD) account for 60 percent of the volume of 
exports. In line with these trends, there was also a noticeable increase in 
the concentration of the market for farm inputs with a large dependence 
on the seeds and “technological package” provided by Monsanto in soy-
beans and corn.

Meanwhile, the marketing of food also became increasingly concen-
trated, with the boom in the expansion of supermarkets (both whole-
sale and retail). This process introduced a new dynamic in the agrifood 
system, since hyper- and supermarkets “as powerful clients of the food 
industry changed the previous rules of marketing and the participants’ 
relative negotiating power” (Gutman 1999, 36). In vegetable oils domi-
nated by soy, there was also an increased concentration of capital. The 
oilseed complex is the country’s second most important after cereal pro-
duction, but it has become the main export complex. Nevertheless, the 
processing of oilseed products does not generate much employment, even 
less than the tobacco sector (Teubal and Rodríguez 2002, 70–71). One 
aspect related to the soybean complex is the concentration of soybean oil 
and fl our exports. While the top fi ve and top eight exporters in 1990 ac-
counted for 50 percent and 67 percent, respectively, of the volume of soy-
bean fl our exports, by 2002, the equivalent fi gures were 79 percent and 
92 percent. A similar situation occurred with soybean oil exports: the fi ve 
and eight leading exporters of this item accounted for 53 percent and 72 
percent of exports respectively in 1990, while the equivalent fi gures for 
2002 were 80 percent and 92 percent (CIARA 2003).

Increased concentration and centralization of capital in the food in-
dustry, in the retail and wholesale distribution of food, and in the supply 
of seeds had signifi cant impacts on agriculture. A trend toward greater 
vertical integration can be observed within the complexes that make 
up the agrifood system, together with the spread of “contract farming.” 
Farmers—mostly small and medium sized, as well as peasants—have 
tended to lose their relative autonomy, as well as their capacity to negoti-
ate more favorable terms with regard to prices, credits, and the conditions 
under which they market their output.

We may conclude that the profound changes wrought on the agro-
industrial complexes have restricted farmers’ decision-making capacity
with regard to production, inputs used, and the choice of production 
techniques. In addition, producers have experienced a weakening of their 
power to negotiate prices with agroindustry and brokers and, in the case 
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of genetically modifi ed seeds, with the seed suppliers. All these factors 
can be compounded by a lack of predictability caused by the volatility 
of international agricultural prices, which have been directly passed on 
to farmers since the market was deregulated and opened up to world 
markets.

Increased concentration of capital in the various complexes has been 
accompanied by the elimination of all regulations that established mini-
mum or support prices, as a result of the Deregulation Decree of 1991. 
This has allowed the main decision makers (polo integrador) in each agro-
industrial complex to increase their profi tability by reducing agricultural 
prices and imposing conditions with regard to quality, presentation, and 
transport of produce, as well as the farmers’ choice of crop variety and 
inputs, etc. The situation has worsened since genetically modifi ed crops 
were introduced (see Teubal and Rodríguez 2002, Chaps. 6 and 7).

Social Differentiation and the Agricultural Crisis: 

The Disappearance of Medium and Small Farmers and Peasants

The major issues facing agriculture and the problem posed by geneti-
cally modifi ed soybeans become evident when we consider who were the 
winners and who the losers over recent years. The great majority—more 
than 90 percent—of those who participate in agriculture (but not those 
who own the majority of the land) are small and medium farmers, peas-
ants, and rural laborers. A consequence of the crisis that hit the sector 
has been the disappearance of a great many agricultural activities, with 
the bankruptcy and disappearance of numerous cooperatives, businesses, 
and industries related to the sector, as well as the decline in the living 
conditions of rural families and the environmental degradation that has 
occurred under the new model. These problems were particularly evident 
in the extra-pampa regional economies.

Some commentators have referred in journalistic terms to the “para-
dox” of the sector, referring fundamentally to the pampas: “How can we 
explain . . . that in the last decade . . . the harvest and export of grain 
has almost doubled, with increased investments and the incorporation of 
technology, but at the same time small and medium-scale producers have 
been impoverished, experiencing expulsion and concentration” (Seifert 
2001).

This is the somber situation in which the agricultural sector fi nds it-
self, particularly medium and small farmers and peasants, who are subject 
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more than at any other period to the vagaries of world prices, with little 
access to credit and handicapped by a series of factors. The wholesale ex-
pulsion of farmers from agriculture and, in many cases, their transforma-
tion into rentiers who no longer work their own land, has given rise to a 
“farming without farmers,” another emblematic aspect of the country’s 
new agriculture model.

The last NFC of 2002 recorded 318,000 farm units which occupied 
a total area of 171 million hectares. Compared to the previous census of 
1988, this represents a drop of 24.5 percent in the number of registered 
farms and a 3.4 percent decline in the area under agricultural production 
(177 million hectares in 1988). According to the INDEC (2003), while 
the number of farms fell, their average size increased 28 percent, reach-
ing 538 hectares, basically refl ecting the disappearance of small farms. 
It is worth noting that the average size of Argentine farm units is much 
larger than in the United States, Europe, or elsewhere in the world. In 
fact, the average size of farms in Argentina reached 470 hectares in 1990, 
while the equivalent fi gure for the United States was 182 hectares, in the 
same year, and just 16.5 hectares in Europe (see Basualdo and Teubal 
1998, on the basis of USDA data).

A private survey carried out in much of the Pampa recorded a 31 per-
cent drop in the number of farms in the 1992–1997 period (survey by 
Mora and Araujo 1997). According to Giberti, “the decline in the number 
of farms in the U.S. or Europe, for example, has not been anything as 
rapid” (Giberti 2001, 128). This refl ects the clear bias against small and 
medium farmers inherent in government policies. At the beginning of 
the nineties, during the Menem presidency, a high-ranking offi cial of the 
Agriculture and Livestock Secretariat declared that 200,000 small and 
medium farms would have to disappear, because they were “ineffi cient.”

An Experimental Census in Pergamino carried out by the INDEC in 
1999 indicated that the number of farms in that region dropped 24.2 per-
cent in the 1988–1999 period. Moreover, this reduction was greater in the 
case of land-holdings of up to 5 hectares—which dropped by 38 percent—
or of holdings of between 5.1 and 10 hectares—which registered a decline 
of 44.1 percent. Meanwhile, it should be noted that, as part of the same 
process of reduction in the number of small landholdings, there was an 
increase in large farms. The Experimental Census recorded an 18.3 per-
cent increase in the number of holdings of between 500 and 1,000 hect-
ares, and a 38.7 percent rise in those of between 1,000 and 2,500 hectares.

Similar trends were observed in various specifi c sectors. In Cordoba, 
the number of dairy farms dropped from 10,102 in 1988, to 7,926 in 1993, 
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a 21.5 percent decline, equivalent to the disappearance of around 435 dairy 
farms a year. In Santa Fe, the number of dairy farms also fell, from 15,262 
to 5,664, between 1975 and 1992 (Blousson 1997). This trend, which saw 
dairy farms disappearing in the 1990s, accelerated toward the end of the 
decade, when genetically modifi ed soybeans were introduced. Between 
1996 and 2002, for example, the number of operating dairy farms fell 
from 22,000 to 13,000, a reduction of 40 percent (www.sagpya.mecon.
gov.ar). In 2003, the dairy industry declined by another 12.4 percent, and 
it began to be necessary to import milk from abroad. This decline in the 
number of dairy farms was due mostly due to their loss of profi tability 
vis-à-vis the production of soy.

A study of the sugarcane sector demonstrates the fall in the number 
of producers during the 1990s. The study shows that between 1988 and 
1996 in Tucuman the number of sugarcane farms fell 25 percent, which 
meant the disappearance of around 2,500 farms (Giarracca et al. 1997). 
The 2002 census shows a 40 percent decline in the number of farms in 
Tucuman, compared to the previous census of 1988.

In the Alto Valle district of Rio Negro, the last agricultural census 
in 1988 registered 8,000 farms. According to a private study, there were 
6,000 farms in 1993, while a recent study by the Federal Investment Board 
recorded 3,629 (Scaletta 2001).

While small and medium farms declined, the other side of this coin 
has been the consolidation of large holdings, as mentioned above in the 
case of Pergamino. The advance of large farm holdings in recent years 
sets Argentina apart from the majority of the OECD countries. The av-
erage size of farm holdings on the Argentine pampas is much larger than 
in Europe, or countries like the United States, Australia, and Canada, 
or, for example, in southern Brazil (which has a similar geography and 
climate).

The expansion of these large landholdings has occurred in conjunc-
tion with the appearance and expansion of new methods of production in 
the pampas: contract farming and “sowing pools” (pool de siembra). There 
are various indications that, both in the pampas and in the country’s ru-
ral hinterland, stock companies are becoming increasingly dominant at 
the expense of individual physical fi rms and family farms. There has also 
been a boom in large enterprises that own no land, in the form of invest-
ment funds or sowing groups that contract large amounts of land. (The 
former are a specifi c legally defi ned entity and are often large in size; 
the latter are circumstantial groupings, governed by private agreements.) 
These companies handle large volumes of production, operating under 
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temporary contracts. According to Giberti, there were 79 companies of 
this type in the pampas in 1997, with total holdings of 600,000 hectares, 
of which 200,000 corresponded to investment funds. These ventures seek 
high returns in the short term, due to the increase in tax pressure on 
landholdings, which means that simply owning land is no longer enough 
in itself to act as a store of value safe from infl ation (Giberti 2001). The 
participation of the “megaproducers” (Soros or Benetton) also took on 
increased importance, with the expansion of business ventures formed by 
groups of investors, operated by agricultural technicians, and adminis-
tered by private consultancies. These produce on a large scale, using land 
owned by third parties (investment funds or sowing pools).

Although the disappearance of small and medium farmers is part of 
a general process of concentration, the arrival of genetically modifi ed 
soybeans has created a production system that has signifi cantly acceler-
ated the process. The adoption of new technologies, such as glyphosate-
resistant soybeans, has eliminated the need for labor to remove the 
weeds that compete with the crop, since these are eliminated by applying 
glyphosate. As a result, the introduction of this technological package, 
apart from increasing the farmer’s dependence on agricultural inputs, 
modifi es the sowing process. It establishes the need for new machinery 
and modifi es the previous process of plowing the land. This means an 
increase in the sales of direct sowing seed drills. The “saving” in labor 
costs during sowing ranges from 28 percent to 37 percent, in the case 
of genetically modifi ed soybeans (Domínguez and Sabatino 2003; Teubal 
and Rodríguez 2002).

In the regional economies, the years immediately after 1991 were also 
very tough on smallholders and peasants, who were severely affected by 
the new conditions. On top of the structural problems of low prices and a 
lack of resources was added the disappearance of all the regulatory mech-
anisms that served as a framework for negotiations with the large proces-
sors or brokers. In some cases, the producers attempted to “fl ee toward the 
future,” taking out loans in the hope of adapting to the new conditions. 
Others fi nanced their farm businesses with parallel economic activities. 
The smallholders in the pampas and the peasants of the North sought 
other activities in a country where unemployment was mounting on a 
daily basis (especially in the hinterland, due to the impact of the restruc-
turing and privatization of large companies in the petroleum and steel 
sectors). Many farmers and peasants attempted a “multi-occupational” 
approach, one of various family strategies to generate income, or sought 
help from governmental assistance programs. Nevertheless, confl icts 
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arose almost immediately in these regions, although without the demands 
being articulated at the national level. It should be remembered that the 
majority of those who occupied the Plaza de Mayo in the agrarian protest 
of 1993 came from these regions (Giarracca, Aparicio, and Gras 2001).

At the same time, the cost of services rose due to the privatization 
process, and the cost of capital increased, despite the implementation of 
convertibility and resulting economic stability. Convertibility and the re-
sulting overvalued exchange rate induced imports of certain foods from 
abroad, making soybean production more profi table still in relative terms. 
The survival and propagation of small and medium farm holdings gradu-
ally became more diffi cult.

The smallholders of the pampas incurred the heaviest debts: since 
they owned their land, they had the necessary collateral for mortgages 
and, since they had little operating capital, they resorted to bank loans to 
fi nance a supposed overhaul of their production (the incorporation of 
technology or land to increase the scale of production). So long as in-
ternational grain and oilseed prices remained high, until 1995, many be-
lieved that they could achieve the “professional farm model” predicated 
by offi cials and journalists for Argentine agriculture.

At the time, specialists, politicians, journalists, and some academics 
were predicting a veritable technological revolution. This would appar-
ently transform the country into an intensive producer, but required a 
scale of production that would exclude half of its farming operations. 
The supposed advantage of this model was that it would increase exports 
and reduce food prices. In the most concentrated sectors of food produc-
tion, however, while agricultural prices remained steady or dropped, food 
prices rose in relative terms, or failed to drop as far as expected, due to an 
increase in margins between wholesale and retail prices (see Teubal 1998; 
Teubal and Rodríguez 2002). This phenomenon, which affected food 
consumers in general, also affected farmers and rural workers in their 
role as consumers.

With the decline in international prices of agricultural commodities, 
the interest on the debts taken out by farmers became unpayable, and 
together with the deterioration of the national economy, this led them 
to lose hope in social assistance or the possibility of “escaping into the 
future.” They thus began to participate in social protest measures (see 
Teubal and Rodríguez 2001; Giarracca 2001; Giarracca and Teubal 2004). 
Devaluation at the beginning of 2002 and the increase in international 
soybean prices in subsequent years ushered in a period of relative pros-
perity for farmers that persists today.
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Aspects of the Agrifood or Industrial Agriculture Model: 

Final Considerations

The agroindustrial or agrifood model implemented in Argentina in recent 
years stems from the North American model of agriculture and agro-
industrial development (see Chap. 1, this volume). At a global level, it 
gathered steam during the so-called “Green Revolution” in the latter half 
of the twentieth century (see Otero and Pechlaner, Chap. 2, this volume). 
This model is based on control by large transnational agroindustries over 
fundamental sectors of the agrifood system—that is, over key aspects of 
agricultural production, industrial processing, and the retail distribution 
of agricultural products. It is currently associated with the biotechnologi-
cal revolution and genetic engineering, as manifested in the widespread 
introduction of genetically modifi ed seeds. It is a model that encounters 
stiff resistance internationally, due to the damage it is accused of causing 
on the environment, in social and economic spheres, and even to human 
health. Opponents of GMOs point to the possible consequences of their 
use on biodiversity, the environment, health, and food (see Poitras, Chap. 
11, this volume).

This chapter presents an analysis of some of the socioeconomic im-
pacts related to the implementation of this model in Argentina. It is worth 
noting the impact that the new agricultural model has had in limiting the 
autonomy of agricultural producers and increasingly pushing them out of 
existence. In the same way, the loss of food self-suffi ciency in the produc-
tion of basic, mass-consumption food (staple foods) should also be high-
lighted. For all these reasons it comes as no surprise then that criticism 
of this model, as well as of the practices and policies of the large agrifood 
transnationals (agribusiness), constitutes one of the central planks of the 
world anti-globalization movement, which proposes transcending neolib-
eralism and that an “other world is possible.”

Farmers in Argentina have been at the forefront of the agricultural 
“modernization” process, for which this model served as a framework. 
One reason was perhaps the relative abundance of resources in Argen-
tina and the uncritical acceptance of the modernization criteria in the 
scientifi c-technological domain. But another factor was that the model 
was associated with practices that substantially reduced production costs 
(i.e., no-tillage sowing), which were promoted by the sector’s corporate 
organizations, including the Argentine Agrarian Federation (Federación 
Agraria Argentina). Indeed, as we have described in this chapter, Argen-
tina became one of the world’s main producers and exporters of geneti-
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cally modifi ed soy. It is also one of the countries that experienced the 
most rapid growth of supermarketism and concentration in agroindustry, 
displacing countless small and medium, urban, and rural producers, and 
destroying numerous jobs.

At the same time, there is a growing worldwide opposition to seeds 
and food with genetically modifi ed components, which may eventually 
limit Argentina’s export capacity, for example to the European Union. 
In this light, it would probably be a mistake to continue promoting poli-
cies in favor of genetically modifi ed seeds, and not consider far more 
promising alternatives that are appropriate to a more socially sustainable 
model for the country. These include organic and/or small-scale models 
of production that could be carried out by medium and small farmers and 
peasants.

One of the main arguments used by large companies in favor of the 
adoption of genetically modifi ed seeds rests on the assumption that these 
represent a solution to the problem of hunger both in Argentina and in 
the world as a whole. This is the same argument used in the debate on ge-
netically modifi ed organisms (GMO) in general. There are good reasons 
to believe that this argument is just as illusory as the similar claims that 
were made at the time for the Green Revolution (see Chaps. 1 and 2, this 
volume).

There is no doubt that the Argentine agricultural sector has under-
gone a signifi cant transformation in recent decades, with increased grain 
production, particularly of oilseeds. Census data illustrate these trends: 
the expansion of soybeans has been impressive, particularly genetically 
modifi ed soy, since the mid-nineties. Coincidentally, this is the same pe-
riod in which hunger and poverty in Argentina increased signifi cantly. 
Is there a causal relationship between the two trends? The defenders of 
genetically modifi ed soy, no-tillage sowing, and the use of glyphosate are 
at pains to deny it.

This chapter concentrated on analyzing the recent transformation of 
Argentina’s agrifood system and some of the consequences of the wide-
spread introduction of genetically modifi ed soybeans as part of the im-
plementation of a new agrifood model. This is a model that has had a 
signifi cant impact on the capacity of various agricultural sectors to make 
autonomous decisions with regard to their form of production, their liv-
ing conditions in general, and the food sovereignty of the country as a 
whole. All this invites various considerations on the subject.

For one thing, there has been a decline in Argentina’s production of 
traditional, basic, mass-consumption foods that is confi rmed by a series 
of census, sectorial, and national studies. There has been a growing spe-
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cialization in genetically modifi ed soybeans and an accompanying loss 
of agricultural and food diversity, vital for the provision of a suffi ciently 
varied and nutritious food supply for the population as a whole. This is 
true both nationally and at the farm level. At a global level the trend is to-
ward specialization and monocropping; at the farm level, there has been 
a loss of both biological and productive diversity, and farmers have lost 
the possibility of producing for their own consumption, which was also a 
source of food at this level. Together, these elements suggest the country 
is losing its food sovereignty.

Then there is the disappearance of myriad farms, which has contrib-
uted to the increase in unemployment in its various forms. But the de-
velopment of the agrifood model also affected the prices and quality of 
mass-consumption foods. Throughout the nineties, food prices increased 
faster than the general price index. This was evident in 2002, at the height 
of the crisis, when the increase in the price of milk and other basic food-
stuffs was more than double the increase in the general price index. It is 
evident that this is a phenomenon that affects the access of the population 
to a decent diet. Some basic foodstuffs, such as milk, are becoming scarce. 
In summary, the process of concentration, together with the orientation 
toward exports, based on genetically modifi ed soy, signifi cantly affected 
domestic food prices (see Teubal and Rodríguez 2002).

Finally, Argentina has become, more than ever, a monoproducer and 
monoexporter of transgenic soybeans. This represents a great risk for the 
sustainability of the overall economy. It affects the resources available for 
tackling social needs, once the proportion of the fi scal surplus that is al-
located to foreign debt servicing has been resolved.

In conclusion, the trends outlined in the current chapter have cer-
tainly had an impact on the prices of basic foodstuffs and thus on the 
income and real wages of the population. Together with unemployment, 
they have had a signifi cant negative impact on access to food, heighten-
ing hunger and poverty. In summary, we may conclude that the agrifood 
model implemented in Argentina contributed signifi cantly to the hunger 
and misery that can be observed in our society.

The various phenomena highlighted in the current study have 
tended to steadily reduce the nation’s food sovereignty. We mean by food 
sovereignty

the right of a people to defi ne its own policies and sustainable strategies 
for food production, distribution and consumption, guaranteeing the 
entire population’s right to food. These rights are based on small- and 
medium-scale production, respect for local cultures and the diversity of 

T4504.indb   213T4504.indb   213 5/20/08   6:48:30 AM5/20/08   6:48:30 AM



214 Food for the Few

forms adopted by agricultural workers, fi shermen and indigenous peoples 
for agricultural production, marketing and the management of rural 
areas, in which women play a fundamental role. (CMA:cad 2002)

These trends in the industrial agriculture and agroindustrial model to 
which we make reference in this chapter have tended to take us further 
away from the essential criteria involved in food sovereignty. Surely act-
ing in favor of measures tending toward greater food sovereignty could 
be the path toward the eradication of hunger and malnutrition that would 
also guarantee a lasting and sustainable food security for society at large.

The social unrest that has characterized Argentina in recent years has 
created new forms of social organization for food production and distri-
bution. Community-run gardens, community purchasing, and street and 
free markets all form part of this phenomenon. Grass roots organizations 
have also set up a series of production projects—for example, bakeries 
established by piketero (unemployed picketer protestors) organizations to 
satisfy the needs of their members. Similarly, there is increasing interest 
in organizing food supplies to schools and the neediest sectors of society, 
as well as in using the output of small agricultural producers to supply the 
poorer sectors of society. What is needed is precisely an overall restruc-
turing of the agrifood system as a whole, a reorganization of agriculture, 
agroindustry, and food distribution, putting them at the service of the 
community as a whole, and especially its most deprived sectors.

Note

1. The Hilton quota offers the possibility of placing 28,000 tons of beef in the 
European market. These were high-quality cuts, worth approximately seven dol-
lars a kilo in 2002.
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CHAPTER 9

Brazilian Biotechnology Governance: 

Consensus and Confl ict over Genetically 

Modifi ed Crops

Wendy E. Jepson, Christian Brannstrom, 
and Renato Stancato de Souza

The Brazilian case of biotechnology governance represents a key test 
in understanding the future global distribution of genetically modifi ed 
(GM) crops. In Brazil, a legal moratorium against commercial planting 
of GM crops was in force from 1998 to 2003; however, contraband or 
“Maradona” soybeans occupied signifi cant areas of cropland, especially in 
southern Brazil. A policy consensus for biosecurity and regulation of GM 
crops developed under the center-right coalition of President Fernando 
Henrique Cardoso (1995–2002). The “Cardoso consensus” allowed ex-
perimentation of GM crops, encouraged Brazilian researchers to develop 
biotechnology expertise, and permitted consumer and farmer groups time 
to respond to these new initiatives. Opposition to the Cardoso consensus 
grew from several sources, including Brazilian state governors and im-
portant civil society actors, such as environmental and consumer activists 
and farmers. Opposition has shifted the debate from a technical problem 
to political, judicial, and environmental terms. A new consensus is tak-
ing shape under the new administration of President Luiz Inácio “Lula” 
da Silva. Temporarily, farmers are allowed to grow GM soybeans from 
saved (and illegal) seed, coupled with tighter regulation and centralized 
decision making in the executive branch. Despite federal action, gover-
nors, farmers’ groups, consumer-rights organizations, and environmental 
activists will shape the geography of GM production in Brazil, probably 
maintaining signifi cant GM-free sectors and regions. From this analysis, 
a sweeping conquest by GM crops of Brazilian agriculture seems unlikely. 
Even though the federal government allows commercial planting of GM 
crops, it is not inevitable that GM technology will saturate all production 
systems in all areas of Brazil.
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We begin our discussion of biotechnology governance by focusing on 
Brazilian agriculture, because Brazil is a major world producer of soy-
beans, and soybeans are the most cultivated GM crop globally. The chap-
ter then outlines the terms of the consensus on transgenics under the 
Cardoso administration and the legal moratorium that prevented com-
mercial farming of GM crops. The next section analyzes sub-national 
politics in opposition to the Cardoso consensus, focusing on the southern 
state of Rio Grande do Sul, a major soybean producer that developed a set 
of policies against GM crops. Next, we address opposition to the national 
consensus by activist and farmer groups. The 1 January 2003 inaugura-
tion of President Luiz Inácio Lula da Silva, leader of the leftist Work-
ers’ Party (Partido dos Trabalhadores; PT), has contributed defi nitively 
to the GM debate. We review the period of ambiguity about GM policy 
and outline what may be called the “Lula consensus”: circumventing the 
moratorium on GM soybean planting; requiring GMO labeling on con-
sumer products; and reorganizing the national biosafety framework.

Brazil’s Agricultural Geography: 

Between Conventional and “Maradona” Soybeans

Understanding Brazilian soybean production is essential to grasping the 
signifi cance of the Brazilian biotechnology debate. Brazil has been a ma-
jor producer of soybeans since the mid-1970s, and accounts for more than 
20 percent of world production (Soskin 1988; Warnken 1999). Brazil’s 
2002 soybean harvest was approximately 42 million metric tons on 15.7 
million hectares (USDA 2003, 28–29; Cardoso and Ferreira 2003), and 
the harvest increased to 56 million metric tons in 2003. For the 2003 har-
vest, 67.8 percent of Brazil’s soybean production is in three states: Rio 
Grande do Sul produced 8.8 million tons (15.7 percent), Paraná produced 
12 million tons (21.4 percent), and Mato Grosso produced 15 million tons 
(26.7 percent) (USDA 2003, 28–29). Brazil’s average soybean yield, 2,708 
kilograms per hectare, is slightly higher than U.S. and Argentine average 
yields (Aliski 2002; Cardoso 2001; USDA 2002).

Brazilian soybean exports depend upon European and East Asian mar-
kets. In 2001 European countries purchased nearly two-thirds of Brazil’s 
raw soybean exports and more than three-quarters of its soymeal exports. 
Holland and France are Brazil’s main importers of soybean oilcake (28 
and 19 percent of Brazil’s soybean oilcake exports, respectively) (USDA 
2004, 13). Holland is a particularly signifi cant importer, purchasing 21 
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and 18 percent, respectively, of Brazil’s raw soybean and soymeal exports, 
while China imports 31 percent of Brazil’s raw soybean exports (USDA 
2002; USDA 2004, 12). Overall, Brazil’s soybean export revenues were 
predicted to reach US$8 billion, or 12 percent of the country’s export rev-
enues, in 2003, a year-on-year increase of US$2 billion (Salvador 2003e).

Herbicide-resistant soybeans are the most popular GM crop planted 
worldwide. In 2003, the global area of GM crops was 67.7 million hect-
ares, mainly in the United States (42.8 million hectares) and Argentina 
(13.9 million hectares), one of Brazil’s southern neighbors. In 2003 Brazil 
cultivated approximately 3 million hectares of transgenic soybeans, ac-
cording to the ISAAA (ISAAA 2004). Soybeans represented 61 percent of 
world GM crops in area, while maize (23 percent) and cotton (11 percent) 
were well behind at 15.5 million hectares and 7.4 million hectares, respec-
tively (ISAAA 2004).

Contraband herbicide-resistant soybean seeds, imported illegally from 
Argentina, are known in Brazil as “Maradona” soybeans, referring to 
Diego Armando Maradona, a famous Argentine soccer player. The name 
is as much a reference to the Argentine origin of the GM seeds as to their 
adulterated or altered state, and their “addiction” to herbicides; Maradona 
was expelled from the 1994 World Cup for a positive drug test. Maradona 
soybeans have established a signifi cant presence in southern Brazil and have 
generated wild speculation on their presence nationally. The most cred-
ible source on the extent of Maradona soybeans in Brazil is Luiz Antonio 
Barreto de Castro, head of EMBRAPA’s genetic resources unit, who sug-
gested that two-thirds of Rio Grande do Sul’s soybean crop, and nearly 10 
percent of Brazil’s soybean area, is transgenic (Cardoso 2002). However, it 
is important to note that there is a tendency to overestimate GM crop pro-
duction, as infl ated numbers serve the interests of both detractors and sup-
porters of GM technology. According to various sources in agribusiness, 
Maradona soybeans in Rio Grande do Sul account for between 70 and 
95 percent of total soybean area (USDA 2003, 38; USDA 2002, 39; Luccas 
and Stancato 2002; Hahn 2001; Gazeta Mercantil 2002). In 2002 GM soy-
beans appeared in at least 56 separate fi elds in the state of Paraná (Angelo 
2002) and, in neighboring Santa Catarina state, 10.7 tons of GM soybeans 
were incinerated later the same year (Meurer and Kiefer 2002). The USDA 
estimated that 15 percent of Paraná’s 2004 soybean crop is transgenic 
(USDA 2004, 25). Maradona soybeans have even entered settlements of 
the Landless Workers Movement (Movimento dos Trabalhadores Rurais 
Sem Terra; MST), where MST farmers allege that the contraband seeds 
are relatively cheap and reduce production costs (Cardoso 2003).
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 Figure 9.1. GM Experimentation Sites in Brazilian Municipalities to January 2001. 

(Note: Only states with GM experiments are indicated.)

Table 9.1. GM Crop Experiments According to Trait (to January 2001)

     Other

Resistance Cotton Maize Soybeans Sugarcane crop

Herbicide resistance 39 377 51 11 4

Insect resistance 49 359 12 2 2

Disease resistance 0 0 0 4 4

Herbicide and disease 

 resistance 0 25 2 1 0

TOTAL 88 761 65 18 10

Source: CTNBio 2001.
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However, GM soybeans are not the only transgenic crop in Brazil. 
Between 1997 and January 2001, the Brazilian government approved 
942 experiments on GM crops, including maize (761), cotton (88), soy-
beans (65), and sugar cane (18) (CTNBio 2001). Experiments have been 
conducted by national agricultural research institutes and transnational 
corporations, such as Cargill, Novartis, and Monsanto, primarily for her-
bicide and pesticide resistance in soybeans and maize (Table 9.1) (CTN-
Bio 2001). Experiments on GM crops have been concentrated in Brazil’s 
core agricultural regions, including the states of Paraná, São Paulo, Minas 
Gerais, and Goiás (Figure 9.1).

Creating the Cardoso Consensus, 1995–2002

A policy consensus under the center-right coalition of President 
Fernando Henrique Cardoso (1995–2002) comprised federal policies and 
judicial rulings, which limited the release of genetically modifi ed or-
ganisms into the environment and restricted commercial production of 
transgenic crops in Brazil (Jepson 2002). There are three key components 
of this consensus. First, the federal government allowed and regulated 
transgenic research and experimentation through the National Biosafety 
Technical Commission (Comissão Técnica National de Biossegurança; 
CTNBio). Second, the government also permitted commercial prod-
ucts, if properly labeled, to contain GM material. Finally, the Brazilian 
judiciary maintained a broad moratorium against commercial planting of 
GM crops, with the exception of GM soybeans, which were exempted 
from the ban in 2003.

Federal Regulation and Judicial Challenges

The Brazilian government passed the Biosafety Law (1995) to control 
the use of genetic engineering techniques and environmental release 
of GMOs (Brazil 1995a, 1995b). The 1995 Biosafety Law, which autho-
rized the executive branch to form CTNBio, allowed the commission 
to regulate experimentation, registration, use, transportation, storage, 
commercialization, liberation, and waste removal of genetically modifi ed 
materials. CTNBio, which included biotechnology specialists, govern-
ment offi cials, and private biotechnology sector representatives, was 
authorized to develop technical norms and procedures to deal with bio-
safety hazards, outline a code of ethics, and assess GM risk for levels of 
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biosecurity. The commission also conferred biosafety quality certifi cates 
for GM experimentation and outlined protocols for GM food labeling.

Prohibition of commercial GM cultivation did not originate in CTN-
Bio, but from a lawsuit initiated in 1998 by a coalition of nongovernmen-
tal organizations (NGOs) opposed to transgenic biotechnology. Although 
Monsanto won approval from CTNBio to commercialize its herbicide-
resistant transgenic soybean (Roundup Ready® soybean; RRS) in 1998, 
Brazil’s nongovernmental Institute of Consumer Defense (Instituto 
Brasileiro de Defesa do Consumidor; IDEC) and Greenpeace fi led suit in 
federal court to stop this action. The specifi c technical issue was whether 
CTNBio had authority to approve commercial transgenic crops without 
requesting a report demonstrating that transgenic organisms posed no 
threat to the environment. The government argued that the soybean did 
not require an environmental impact statement because the GM variety 
was biochemically identical to conventional soybeans. However, IDEC 
argued that RRS was substantially different than conventional soybeans. 
Therefore, under the 1988 Brazilian Constitution, only the environment 
ministry could issue a report that explicitly permitted the release of this 
transgenic material into the environment. In June 2000, after almost two 
years of appeals by Monsanto, federal judge Antonio Souza Prudente 
declared that CTNBio’s authority to waive environmental impact state-
ments was unconstitutional (USDA 2001a; USDA 2001b; Luccas and 
Stancato 2002; Soares 2003).

In February 2002 another federal judge, Selene Maria de Almeida, ruled 
to suspend a previous ruling by Judge Prudente, which had prohibited 
commercial planting of GM crops without prior environmental impact 
statement and report. But Judge Almeida’s colleague, Antonio Ezequiel, 
delayed the case by asking to examine the documents again, effectively 
suspending the ruling. Judge Almeida had argued that CTNBio’s deci-
sion was based on technical study and that CTNBio had proved that GM 
soybeans presented no risk to human or animal health. Judge Almeida had 
ruled on CTNBio’s legitimacy to authorize GM planting (Gallucci 2002).

The suit was stalled for the rest of 2002. Following the inauguration of 
the Lula administration, the attorney general’s offi ce requested suspen-
sion of Judge Almeida’s ruling. This request, fi led in February 2003, was 
formalized after Marina Silva, the environment minister who is a well-
known opponent of GM crops, sent an offi cial note to the attorney gen-
eral. However, Judge Almeida rejected the appeal, alleging that the ruling 
process had already begun (Salvador 2003b).

In August 2003, Judge Almeida released a new ruling that permits 
planting of GM crops. Although her ruling lacks the approval of two 
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other judges who must also decide on the issue, its legal basis was a law al-
lowing judges to suspend appeals in cases that cause “irreparable damage” 
to litigants. Judicial delay not only harmed Monsanto, it was argued, but 
also “paralyzed” Brazil’s agricultural and biotechnological development 
(Escobar 2003c). Immediately afterward, IDEC vowed to appeal, Brazil’s 
attorney general argued that the merits of the case had yet to be decided, 
and the environment minister stressed that an environmental impact re-
port was still required before GM crops could be planted commercially 
(Campanili 2003; Formenti and Gallucci 2003; Gallucci 2003).

The NGO coalition engaged in another legal dispute against GM 
crops in January 2002. The coalition challenged the experimentation on 
transgenic crops containing the genes from Bacillus thuringiensis (Bt), a 
soil bacterium used in organic agriculture as a biopesticide. A legal rul-
ing held that insect-resistant GM crops (Table 9.1) must be reclassifi ed as 
pesticides and must have a “Special Temporary Register” issued by the 
environment, health, and agriculture ministries. Because no standard 
register exists for GM crops, all of Monsanto’s experiments with Bt maize 
and cotton have been paralyzed. Brazil’s national agricultural research 
institute (Empresa Brasileira de Pesquisa Agropecuária; EMBRAPA) has 
stopped its experiments in insect resistance in beans and papaya. Overall, 
approximately half of all GM experiments approved by January 2001 were 
suspended until 2003, when IBAMA authorized EMBRAPA to conduct 
fi eld experiments on GM papaya, beans, and potatoes. In May 2004, IB-
AMA authorized fi eld experiments with Bt maize for Dow Agrosciences 
(Agência Estado 2004).

Understanding the Cardoso Consensus

The Cardoso consensus on biosafety limited the question of transgenic 
organisms to a narrow set of technical issues and appeased multiple con-
stituencies among Brazilian agricultural and scientifi c sectors. Permis-
sion to experiment with transgenic organisms was seen to support the 
scientifi c community, prioritize Brazilian scientifi c competitiveness and 
agricultural expertise, and permit national enterprises to develop their 
own transgenic seed packages. By limiting the scope of biotechnology 
governance through CTNBio and allowing GM experimentation, the 
Cardoso consensus provided the technical framework in which the sci-
entifi c community could engage in a multitude of GM-related activities 
without excessive oversight. For example, in January 2001, CTNBio au-
thorized 942 experiments, but the staff included only twenty profession-
als capable of experimental oversight (USDA 2001a). It is important to 
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note that the policy consensus under Cardoso’s administration was not 
directed at all toward concerned environmental activists and scientists; 
in fact, the bureaucratization and narrowing of GM policy to technical 
issues excluded voices of dissent.

The moratorium on commercial planting, another part of the national 
consensus, also assisted the country’s scientifi c community by delaying 
the entrance of foreign fi rms’ transgenic technology into the Brazilian 
biotechnology sector. This delay allowed Brazilian public and private 
research institutions to develop ties with Monsanto and other agro-
chemical transnational corporations, leverage technology transfers, and 
commercialize competing technologies. EMBRAPA used its control over 
Brazilian tropical soybean cultivars, guaranteed by the 1997 seed variet-
ies law (Lei de Cultivares) and Brazil’s intellectual property rights legis-
lation, to license its own seed cultivars to Monsanto. The transnational 
corporation reciprocated by licensing GM herbicide-resistant technology 
to EMBRAPA. Under the seed varieties law and EMBRAPA’s licensing 
agreement, Brazilian farmers will retain the right to save seeds for their 
own use in subsequent seasons, thereby prohibiting Monsanto from in-
troducing the “terminator gene” or “genetic use restriction technology” 
(EMBRAPA 2000; Leite 1997). In addition, EMBRAPA grants exclusive 
licensing to national seed companies (EMBRAPA 2000). The effective-
ness of Cardoso’s consensus was most evident in March 2004 when EM-
BRAPA announced that it developed eleven herbicide-resistant soybeans 
that were pending approval for commercial planting (USDA 2004, 26).

The moratorium on commercial planting also allowed the agricultural 
sector to create a comparative advantage in conventional crops, develop 
its own GM technology, and capitalize on the demand for non-GM foods 
throughout the world, especially in Europe and Asia. Some politicians 
and farmers argue that Brazil should develop a national comparative ad-
vantage in conventional soybean products, as it would benefi t Brazilian 
traders US$20 per ton compared to Argentina’s GM soy meal (USDA 
2001b, 4). Another market-oriented option, promoted by the powerful 
agro-industrialist and governor of Mato Grosso, Blairo Maggi, was to 
develop a dual structure that would permit the production of both trans-
genic soybeans and conventional soybeans (Produtor Rural 1999). The 
national consensus permitted commodity producers and distributors to 
interpret varying market signals on conventional commodities, develop 
their own competing technologies, establish GM-free supply contracts, 
and develop internal regulatory regimes to protect a large portion of the 
conventional commodity supply from genetic contamination.
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Contesting the Consensus: Sub-National Politics

While scientifi c agencies dominated the Cardoso consensus, state (sub-
national) governments challenged their dominance and broadened the 
scope of the debate to include environmental impact and consumer 
health. Challenges mounted by the state government of Rio Grande do 
Sul, long governed by the leftist PT, offer an important example of re-
sistance to the national consensus and the active pursuit of establishing a 
GM-free zone (Palaez and Schmidt 2004). In the late 1990s, Rio Grande 
do Sul embarked on a dual strategy to regulate transgenic technology and 
contest the center-right Cardoso administration’s national biotechnology 
policies. First, led by agriculture secretary José Hermeto Hoffmann, state 
offi cials mounted legal cases against private biotechnology companies 
conducting experiments in their state and used the constitutional chal-
lenges against CTNBio’s exclusive jurisdiction over biosafety governance 
to reclaim authority over environmental regulation. Second, state offi cials 
employed market strategies to secure GM-free contracts for export of the 
state’s conventional soybeans to European markets. The widely reported 
incidence of Maradona soybeans, however, suggests that their policies 
have not been completely successful. Nevertheless, the Rio Grande do Sul 
case is instructive because it raised the political tenor of the debate over 
the control or regulation of biotechnology and infl uenced other state gov-
ernments to challenge biotechnology regulation. In late 2003 and early 
2004, Paraná and Acre states took steps to restrict GM crop cultivation 
and commercialization in order to create “GM-free” zones.

Legal Challenges

Rio Grande do Sul challenged CTNBio’s exclusive jurisdiction over bio-
safety. In 1991, shortly before the development of the Convention on Bio-
logical Diversity, which began an international effort to establish norms 
for biological safety, the state legislature passed the Law of Biotechnol-
ogy and Genetic Engineering (No. 9,453), which prohibited commercial 
production, required the registration of all transgenic experimentations 
with the state government, and levied heavy fi nes for noncompliance. In 
March 1999, after CTNBio had been established by the federal govern-
ment, the state government passed the State Decree of Biotechnology 
(No. 39,314), which gave the agriculture secretary authority to confi scate 
and destroy irregular or unauthorized GM experiments. Within the agri-
culture secretariat, the Department of Crop Production (Departamento 
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de Produção Vegetal; DPV) supervised enforcement of the state’s bio-
safety laws. The state regulation required companies or institutions that 
already had CTNBio approval to register experiments concurrently with 
the state authorities. State-level registration established an independent, 
or perhaps more stringent, supervisory mechanism to oversee biosafety 
controls.

Rio Grande do Sul’s PT government also exploited the GM contro-
versy to accelerate devolution and wrest environmental regulation from 
federal control. Using the 1988 federal constitution to back up the state’s 
claim for stringent enforcement of state biosafety laws, agriculture sec-
retary Hoffmann suspended experiments of transgenic crops approved 
by CTNBio. Citing irregularities in the containment of GM material, 
Hoffman fi rst targeted an improperly registered transgenic rice crop at an 
experimental station near the state capital, Porto Alegre (Fonseca 2000). 
The state’s challenge demonstrated to CTNBio that the experiment 
did not comply with federal biosecurity norms. Based on this evidence, 
CTNBio eventually withdrew its approval and ordered it destroyed. 
Later that year, Rio Grande do Sul’s attorney general attempted to block 
the rice harvest resulting from another CTNBio-approved experiment 
owned by Aventis CropScience do Brasil; however, in this instance, the 
state’s challenge failed. Aventis, on appeal, won the right to continue ex-
perimentation, and harvested an estimated 400 kilograms of transgenic 
rice (Zero Hora 2000).

Legislative overtures in the state and federal governments attempted 
to limit Rio Grande do Sul’s jurisdiction over the release of genetically 
modifi ed organisms and strengthen CTNBio’s regulatory authority. At 
the state level, political opposition in Rio Grande do Sul’s legislature at-
tempted unsuccessfully to abdicate the state’s power to construct its own 
biosafety laws and centralize regulation. Some members of the national 
legislature also have opposed Rio Grande do Sul’s state-level regulation 
and advocated a constitutional amendment that would prevent Brazilian 
establishment of biosafety laws and regulations independent of CTNBio 
(USDA 2001a, 3).

Exploiting GM-Free Markets

The PT state government buttressed legal initiatives with attempts to 
deepen the state’s competitive advantage in conventional soybeans. First, 
the state government encouraged commercial ties between producers 
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and importing European food industries by actively seeking out new 
contracts and buyers for the state’s conventional crops. In April 1999, 
for example, agriculture secretary Hoffman met with the president of 
Carrefour, a French food-retail conglomerate, to entice the company to 
import 300 million metric tons of conventional soybeans. Second, the state 
government developed new capacities to monitor GM crop production 
in order to prevent Maradona soybeans from seeping into the conven-
tional supply. In May 1999 Hoffman requested that European anti-GM 
organizations supply laboratory equipment and kits to identify GM mate-
rial. These materials increased the state government’s technical capac-
ity to monitor illegal transgenic crops (DPV 2000). Rio Grande do Sul 
also applied rigorous supervision over all phases of CTNBio-authorized 
experiments in the state. Moreover, state offi cials pursued a local educa-
tion program on the problems of transgenic release into the environment 
to discourage planting of Maradona soybean seeds. Finally, the state has 
begun to set up a certifi cation system for conventional crops to guarantee 
the commodity chain for European markets.

As part of its enforcement strategy, the DPV mounted a toll-free tele-
phone number to report suspected cases of illegal transgenic material. 
The GM tip line directed state offi cials to suspected locations, where 
they tested materials with the imported GMO detection kits donated by 
European NGOs. Enforcement efforts are diffi cult to evaluate, but dur-
ing the fi rst planting season (1999) covered by the state enforcement, the 
DPV confi scated 174,300 kilograms of illegal transgenic soybean seeds 
seized in fourteen municipalities and destroyed 300 hectares of planted 
transgenic soybeans in two municipalities (Figure 9.2) (DPV 2000). In 
November 2001 state government offi cials also seized 450 sacks of illegal 
transgenic soybean seeds identifi ed during an enforcement sweep. Extra-
offi cial enforcement has also occurred in Rio Grande do Sul. In Febru-
ary 2002 anti-GM activists mobilized approximately 1,500 farmers and 
workers, who identifi ed Maradona soybeans using imported GMO detec-
tion kits, and promptly fi led a complaint with judicial authorities (Ogliari 
2002).

Contesting the Consensus: Consumers, Farmers, and Activists

Defi ant state politicians were not alone in opposing the Cardoso consen-
sus. Two important voices included consumer and farmer groups. From 
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very different perspectives, both groups expanded the narrow terms of 
the GM debate to include human health, consumer rights, and environ-
mental impact.

Consumer Groups

IDEC, the Brazilian consumer-defense NGO, joined forces with interna-
tional NGOs to challenge the legitimacy of government biosafety policy, 
question CTNBio’s scientifi c authority, and publicize the European-based 
anti-GM message in Brazil. One of IDEC’s most important campaigns is 
the legal challenge, fi led with Greenpeace, against the commercialization 
of GM soybean production that resulted in the legal moratorium, which 
lasted until 2003. IDEC is opposed to the Cardoso administration’s Bio-
safety Law because of weak risk assessment and regulation, and to label-

Figure 9.2. Illegal GM Seeds and Fields in Rio Grande do Sul, Brazil, 1999–2000
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ing requirements, which allegedly lack technical basis and do not affect 
most food products (Luccas and Stancato 2002). IDEC also drew upon 
international resources to compensate poor oversight by federal agencies 
and CTNBio. In February 2000 IDEC signed a cooperative agreement 
with the British Consumers’ Association to access European laboratories 
for GM detection tests on food products (Stancato de Souza 2001, 29). In 
June 2000 IDEC released GM residue test results for forty-two different 
domestic and imported food products. Their initial study revealed that 
28.5 percent, or twelve products, contained residual GM content. Later 
that year IDEC identifi ed four popular brands containing GM products 
(IDEC 2000; IDEC 2001).

IDEC’s highly publicized consumer campaign adopted the European 
anti-GM discourse concerned with human health and environmental im-
pact, directly challenging the depoliticized technical approach character-
istic of the Cardoso consensus. IDEC used their GM test results to de-
nounce GM contamination in letters to the agriculture, justice, and health 
ministries alleging violation of consumer protection codes, biosafety laws, 
and food safety regulations (IDEC 2001). Response to IDEC’s lobbying 
was mixed. The federal consumer health institution only requested vol-
untary removal, while the São Paulo state public health authority ordered 
the removal of GM products. Brazil’s food industry association chal-
lenged São Paulo’s legal authority to regulate consumer health matters, 
which they considered a federal responsibility. IDEC maintained that 
state health offi cers had the same authority as federal agents to remove 
products under the consumer protection law (IDEC 2000).

Consumer groups exacerbated inter-ministerial divisions that were 
smoothed over by the government’s consensus. In 2000, Cardoso’s ag-
riculture minister Pratini de Moraes defended CTNBio and claimed 
(but later retracted) that IDEC was bankrolled by Monsanto’s competi-
tors. Health minister José Serra took a more cautious stance. He spoke 
against CTNBio’s policy, defended the legal moratorium on transgenic 
commercialization, advocated for more health tests and environmental 
impact assessments of the genetically modifi ed material, and supported 
product labeling (O Globo 2000). The inter-ministerial dispute came to a 
head soon afterward, in July 2000, when health, agriculture, justice, en-
vironment, and science-technology ministers signed a document harmo-
nizing the government’s stance on biotechnology. According to insiders, 
environment minister José Sarney Filho, who until then had been voicing 
doubt over commercial GM release, was forced into submission (Stancato 
de Souza 2001; Sato and Weber 2000). However, six months later, Sarney 
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Filho reasserted his skepticism by forming another biosafety commission, 
focusing on environmental impact, within his ministry (MMA 2001).

Consumer and environmental groups also have targeted the food pro-
cessing industry, including Perdigão, a large Brazilian meatpacker. In July 
2002 Greenpeace accused Perdigão of using GM soybeans in the manu-
facturing of some of its products. In a press release, Perdigão responded 
that it had rigorous controls on its raw materials to avoid the entrance of 
GM soybeans. On 27 July 2002, Perdigão signed a contract with a labo-
ratory on the campus of the Federal University of Viçosa, Minas Gerais 
(Figure 9.1), to support its policy against the use of GM soybeans.

IDEC forms an important part of a transnational advocacy network 
(Keck and Sikkink 1998) formed in opposition to transgenics. This net-
work has established a major presence in Brazil’s anti-GM movement. 
Although a full discussion of this network would require a separate chap-
ter, some characteristics may be summarized here. The campaign “Por 
um Brasil Livre de Transgênicos” is supported by nine NGOs, including 
IDEC, Action Aid Brasil, and Greenpeace. The network reports on is-
sues relating to transgenic food and agriculture in a regular news bul-
letin, including such items as results of a survey IDEC commissioned 
from Brazil’s major polling fi rm. The results were that 37 percent of 
people surveyed knew about GMOs, and 71 percent of those who knew 
about GMOs said they preferred conventional to GM food products 
(AS-PTA 2003).

In summary, IDEC has expanded the Brazilian GM debate in two 
distinct ways. First, IDEC exploited information gaps and asymmetries 
about the very nature of transgenic crops to expand the narrow regula-
tory scope that CTNBio defi ned for GM release into the environment. 
IDEC advocated state-level regulatory control over health and consumer 
safety as a challenge to complicity and consensus within CTNBio’s rul-
ings on biotechnology governance. This challenge also has called into 
question the authority of federal agencies in regulating GMOs. Although 
U.S. offi cials have described the IDEC and Greenpeace strategy as hav-
ing delayed “the normal path of approval of GMOs in Brazil by exploiting 
the current ‘gaps’ in the federal legislation” (USDA 2001a, 6), the NGOs 
simply challenged the Cardoso administration’s inherently unstable tech-
nocratic consensus. The achievements of IDEC’s campaigns may be un-
derstood by the success with which they exploited international anti-GM 
advocacy networks and used globalized campaign strategies and resources 
to expand the debate beyond the scientifi c elite of CTNBio. IDEC’s rela-
tionship with British consumer groups and global environmental NGOs 
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provided the support necessary to challenge CTNBio’s hegemony over 
the science of biotechnology.

Farmer Groups, Large and Small

Brazilian farmers are not unanimous in their support of GM crops. Cer-
tainly, the alleged high incidence of Maradona soybeans in Rio Grande 
do Sul is evidence that many farmers have opted to experiment with GM 
soybeans; indeed, farmers report the thrill of spraying herbicide on their 
illegal RRS fi elds without damage to their soybean crop. By implication, 
they argued that the state should allow GM crops rather than continue 
fi ghting the inevitable adoption of transgenic technologies. One of the 
authors of this chapter (Stancato) toured Brazil’s main soybean- producing 
regions in early 2004. He did not observe resistance to GM crops among 
farmers; indeed, many eagerly awaited legalization of GM soybeans. They 
were convinced of the economic advantages of GM technology, primar-
ily because soybean monoculture over several years has encouraged the 
development of weeds resistant to traditional herbicides. In addition, the 
head of a large soybean trading fi rm claimed that legalization of GM soy-
beans in Brazil would encourage better adapted GM varieties than the 
ones smuggled from Argentina, thus enhancing Brazil’s competitiveness 
(Gazeta Mercantil 2002). Similarly, Monsanto’s Brazilian director, Rick 
Greubel, argued that contraband GM soybeans affected several parties 
negatively: “Brazil loses credibility in the international market; regula-
tory agencies become discredited; certifi ed seed companies lose sales; 
farmers lose access to varieties developed for their regions; and consum-
ers become misinformed” (Escobar 2003b).

Although reports of Maradona soybeans suggest that some farmers 
are eager to adopt GM technology, interviews of farmer organizations 
and news reports suggest that eagerness is over-exaggerated, and that not 
all Brazilian farmers are ready to plant transgenic soybeans. Large coop-
eratives in southern Brazil play a key role in organizing the commodity 
chain for conventional and organic soybeans, which provide alternatives 
to GM crop production (Hisano and Altoé, this volume). Another exam-
ple of farmers opposing Maradona soybeans comes from western Bahia, 
northeastern Brazil, where the main producer organization, known as 
AIBA (Associação de Agricultores e Irrigantes do Oeste da Bahia), is op-
posed to adopting GM crops. AIBA represents the large, capital-intensive 
farmers in a region that produces 4 percent of Brazil’s soybean crop. In a 
special publication, AIBA confi rmed its commitment to “non-transgenic 
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production” (AIBA 2001). AIBA’s environment director affi rmed that the 
organization was not interested in GM crops; rather, its members were 
more concerned with other factors of production, such as electricity for 
irrigation and transport infrastructure. More signifi cantly, these farmers 
were concerned that GM crops would restrict supply of inputs to a single 
multinational corporation, thus limiting the range of choices that farm-
ers have as consumers of farming inputs (Lopes 2001, 2002).

Similarly, the Fundação ABC, the advanced research arm of three 
powerful agricultural cooperatives in the state of Paraná, southern Bra-
zil, is hardly enthusiastic about GM crops. For example, the cooperatives 
sampled soybeans for GM presence since the 2001 harvest. The Funda-
ção ABC’s 1,100 members, nationally recognized as technology-savvy 
farmers who cultivate 185,000 hectares of cropland, believe that “pres-
ent transgenic technologies offer few advantages” because conventional 
technologies are suffi cient to control present pest and weed problems 
 (Valentini 2001, 2002).

Keenly aware of reticence on the part of Brazilian consumers and 
farmers, Monsanto, with sales of US$600 million in Brazil during 2002, 
formulated a counter-attack. Breaking away from its initial policy of dis-
engagement with anti-GM campaigns, Monsanto restructured its pub-
lic relations department in November 2002. The new department chief 
reestablished media relations, which had been ignored since 1999, and 
began to reevaluate its public relations problem with consumer groups 
and farmers (Mocsanyi 2003). During the fi rst half of December 2002, 
Monsanto unleashed a marketing effort aimed at convincing farmers of 
the advantages of biotechnology, especially as regards to cost and crop 
commercialization; however, Monsanto’s marketing director admitted 
that farmers still have many doubts about GM crops.

Maradona soybeans have gained entry into Brazil’s southernmost 
farms because farmers were curious about a new technology and because 
the region has similar environmental conditions and latitude as north-
eastern Argentina’s soybean lands. Elsewhere, the spread of GM crops 
will not be as swift. Adoption of GM crops by farmers in Brazil’s central 
and northern soybean lands will depend on the tropical varieties con-
trolled by Brazilian public institutions and private fi rms. These trans-
genic soybeans, which are still under development, will be available only 
from EMBRAPA-authorized dealers, rather than from individual smug-
glers. So it is little surprise that Monsanto has targeted these farmers in 
their recent marketing effort. But evidence from actual farmer groups, 
such as AIBA and Fundação ABC, suggests that a marketing triumph 
may be diffi cult.
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Biotechnology Governance under the Lula Administration

A new “Lula consensus” has been evolving since January 2003. The Lula 
administration circumvented the legal moratorium by offering tem-
porary and limited legal protection to farmers cultivating Maradona 
soybeans. Lula shifted the broader regulatory issue to the Brazilian 
congress, which is expected to approve a bill that will legalize GM crops 
by the 2004 planting season. However, the government also held those 
individual farmers responsible for damages caused to the environment 
or third parties. The administration is also trying to centralize decision-
making power in the executive branch by reorganizing the biosecurity 
bureaucracy, principally reducing the power of CTNBio and creating a 
new mechanism for approval of transgenic experiments and commercial 
planting. Despite these new policies, biotechnology governance in Brazil 
is still debated intensely by federal agencies, courts, state governments, 
consumer groups, and farmer associations.

When the new administration ascended to power, the policy of the 
PT was to support the moratorium on commercial planting of GM crops. 
However, the Lula administration’s policies indicated a more ambiguous 
stance on GM crops, one that neither supported nor directly challenged 
the PT’s offi cial position during the 2002 presidential campaign. Once 
in power, Lula accepted the need for discussion. On a nationally broad-
cast television program, he acknowledged that there was “a very serious 
debate within the government, because at some point we will have to say 
whether we are in favor or opposed. I have been strongly opposed politi-
cally; today, scientifi cally, I have doubts” (Salvador 2003c).

Ambiguity of the Lula administration toward GM crops was refl ected 
in cabinet appointments to key ministries involved in biosafety policy. 
Lula’s agriculture minister, Roberto Rodrigues, is a known advocate of 
biotechnology. Rodrigues was former president of the Brazilian Agri-
business Association (Associação Brasileira do Agribusiness; ABAG). 
Rodrigues maintained a cautious position, stating that he will not discuss 
transgenics until the courts rule on the matter. As president of ABAG, 
Rodrigues admitted to supporting transgenics, but he later told report-
ers that “as minister, my position is to wait” (Salvador and Marin 2003). 
Rodrigues has also been quoted as stating that the “lower costs of produc-
tion” of GM crops could “reduce the hunger problem” in Brazil  (Formenti 
2002). After joining the administration, Rodrigues told a reporter that 
the government was awaiting judicial rulings on GMOs before defi ning 
its position: “This is a judicial issue and the executive will not interfere 
with judicial matters” (Sato 2003b).
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Appointments made to head other key federal bureaucracies only raised 
the uncertainty and ambiguity in biotechnology governance under Lula’s 
leadership. For the environment ministry, Lula selected federal senator 
Marina Silva, an environmental activist considered to be diametrically 
opposed to transgenics. Silva urged a “cautious” approach to GM tech-
nology that would encourage Brazilian research in transgenic organisms 
and emphasized that the Lula government did not have an “ideological 
policy against transgenics” (Formenti 2002). However, Silva demanded 
that the government withdraw from a key legal case, fi led with Monsanto 
during the Cardoso administration, which would waive the requirement 
for environmental impact reports on GM crops (Sato 2003a).

Another example of Lula’s early ambiguity on GM crops was the ap-
pointment of EMBRAPA’s new president, Clayton Campanhola, who 
stated that GM technology research will generate scientifi c information 
about the impacts of transgenic organisms on the environment and hu-
man health. Campanhola also indicated that the government’s position 
was that transgenics “will only be released when there is suffi cient in-
formation to guarantee that there is no threat to biosecurity” (Salvador 
2003a). Until then, the “precautionary principle” would be adopted. Ac-
cording to another report, Campanhola rejected the idea that “biotech-
nology will solve everyone’s problems” (Escobar 2003a). By contrast, 
under the Cardoso administration, EMBRAPA’s president, at the time 
Alberto Duque Portugal, forbade staff to oppose GM crops in public. He 
implicitly prohibited researchers from expressing negative opinions and 
even issued a leafl et to his staff summarizing what to say in favor of GM 
crops when questioned (Ripardo and Murakawa 2000).

Two related issues, however, forced the Lula administration to develop 
a more defi nitive stance on transgenic crops: Brazil’s soybean exports to 
China and the stark reality that thousands of farmers, who had planted 
Maradona soybeans illegally, were set to harvest in the fi rst few months 
of 2003.

Export Protocols for Chinese Markets

In early 2002, China, which is Brazil’s largest raw soybean importer (31 
percent of Brazil’s exports), imposed rules on the importation of trans-
genic material. The regulations indicated that transgenic soybeans had 
to be labeled, but the manner by which this was to be done was unclear. 
These rules, made effective 20 March 2002, stymied the closing of con-
tracts for soybean exports. While not demanding transgenic-free soybean 
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imports, China insisted that exporting countries declare the presence of 
transgenic material. For Brazil, these rules created an obvious complicat-
ing factor. On one hand, the federal government knew that Maradona 
soybeans were being planted, but did not take preventive action. On the 
other hand, the legal wrangling, which made commercial GM soybeans 
illegal, created a judicial problem for the government because federal la-
beling of transgenic soybean shipments would be tantamount to admit-
ting that it was permitting illegal acts.

China made two concessions to Brazil. From 20 March to 20 Decem-
ber 2002, China permitted third parties, on behalf of the government, 
to certify the status of Brazil’s soybean exports. Upon expiration of this 
agreement, China and Brazil negotiated certifi cation protocols, which 
were approved by the Chinese government on 27 January 2003. Until 20 
December 2003, China would accept a “provisional certifi cate,” in which 
Brazil declared that its soybeans are “offi cially conventional,” but “because 
Brazil borders countries that produce GM soybeans, the presence of GM 
genes within Brazilian grain is possible.” After 20 September, both coun-
tries would have three months to resolve the issue again. If the courts had 
not ruled on the matter by then, Brazil would try to extend the provi-
sional certifi cation system. According to one reporter, Brazil then will be 
forced either to declare that its soybean exports to China are transgenic, 
or to prove that they are conventional (Baldi 2003a; Baldi 2003b).

The question of Brazil’s soybean exports to China from the 2003–04 
harvest was resolved only in March 2004, when China approved a docu-
ment issued by the CTNBio. The document admits that Brazil’s soybean 
harvest may contain transgenic material, but states that there are no risks 
to biosecurity from GM soybeans. This opens the way for exporters to 
obtain necessary documents that meet Chinese import requirements 
(Salvador 2004). The defi nitive solution, however, awaits approval of the 
biosecurity bill the Lula administration recently sent to congress.

Confronting Maradona Soybeans

While the Chinese export protocol issue highlighted potential inconsis-
tencies faced by the government’s biosafety policy, a second, more press-
ing question was at hand. What would be the fate of the “illegal” 2003 
harvest in southern Brazil? The government, which was implementing 
a nationwide project to end hunger in Brazil (Projeto Zero Fome), faced 
the horrifi c prospect of burning the crop that had been planted illegally 
by Rio Grande do Sul’s farmers in 2002 (Sato 2003c; Salvador and Nossa 

T4504.indb   235T4504.indb   235 5/20/08   6:48:35 AM5/20/08   6:48:35 AM



236 Food for the Few

2003). In March 2003 Lula signed a presidential decree (Medida Pro-
visória 113), which was subsequently approved by Brazil’s congress, to 
permit the sale of GM soybeans until January 2004. The decree exempted 
the harvest from regulatory provisions under the original 1995 Biosafety 
Law. By allowing the sale of GM soybeans to reduce economic suffer-
ing, the Lula administration weakened the arguments of the anti-GM 
lobby. Although this measure prevented Rio Grande do Sul’s soybean 
crop from being incinerated, it did not address the approaching planting 
season (Brazil 2003a). In September 2003, the Lula administration issued 
a similar Medida Provisória, permitting farmers to plant “saved seeds” 
(a euphemism for Maradona soybeans) and commercialize their harvests 
through December 2004. Individual farmers claimed this exemption 
and planted Maradona soybeans to sell their harvest only if they signed 
a document admitting that they violated Brazil’s 1995 Biosafety Law by 
planting transgenic soybeans. Farmers who signed this document also 
agreed to inform purchasers or consumers that their product may contain 
transgenic materials and pledged not to sell soybeans as seed. The legal 
exemption also required that farmers abide by the Biosafety Law for the 
2004–05 crop and purchase seed from suppliers authorized by the federal 
government. By signing the document, farmers also accepted responsi-
bility for damage caused by Maradona soybeans to the environment and 
third parties (Brazil 2003b). By mid-December 2003, 79,000 farmers had 
signed the document, admitting that they planted GM soybeans and ac-
cepting responsibility for damages to the environment or third parties. 
Ninety-eight percent of these farmers were in Rio Grande do Sul, and 
only 0.2 percent were from Brazil’s top soybean-producing state, Mato 
Grosso (USDA 2004, 25).

The full agenda of what has become the “Lula consensus” was revealed 
in October 2003, when the administration sent a Biosecurity Bill (Pro-
jeto de Lei 2401/03) to the Brazilian congress. Approved by the Chamber 
of Deputies in February 2004, the proposed legislation would centralize 
control of GM policy within the federal executive’s political coordination 
offi ce (Casa Civil). The federal executive would control a fi fteen-member 
National Biotechnology Council (Conselho Nacional da Bio-Segurança, 
CNBS), which in turn would reduce the power of CTNBio to approving 
experiments only (Monteiro 2003; Salvador 2003d). Commercial produc-
tion of GMOs would require CTNBio’s evaluation, a license from en-
vironmental and consumer safety agencies, and fi nal approval from the 
CNBS. However, the bill contains many line items that would be voted 
on separately, and these may alter the basic text. The Lula administration 
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is committed to congressional approval of the Biosecurity Bill and affi rms 
that it will not issue yet another Medida Provisória for the 2004–05 crop 
season (Miklasevicius 2004).

In shifting the decision to Brazil’s federal legislature, the Lula govern-
ment has begun to take a clear position on biotechnology governance, 
particularly in relation to GM crops. The proposed biosecurity bill sug-
gests that the government has decided to treat the issue politically, rather 
than technically, marking a clear shift from the Cardoso administration’s 
strategy to bureaucratize governance of GM technology. Signifi cantly, 
the bill drains power from CTNBio, which was hated by NGO activists, 
and increased the role of IBAMA (Instituto Brasileiro do Meio Ambiente 
e dos Recursos Naturais), an environmental regulation agency, and the 
Ministry of the Environment.

While differing from the Cardoso consensus by including environ-
mental and consumer groups in the decision-making process, and signifi -
cantly weakening CTNBio, the Lula consensus is still highly contested. 
Legal protection for Maradona soybeans at the federal level has stirred 
signifi cant opposition at the sub-national level. Just as Rio Grande do Sul 
contested the Cardoso consensus, Paraná’s governor, Roberto Requião, is 
equally committed to undermining the Lula consensus. The government 
of Paraná wants to establish certifi cates of origin for GM-free soybeans 
that are exported by the state’s cooperatives. The certifi cates, developed 
by the state’s Institute of Technology (Instituto de Tecnologia do Paraná), 
will allow the cooperatives to pass along to members the premium on 
conventional soybeans (AS-PTA 2002b). In October 2003, Paraná’s leg-
islature approved a biotechnology bill. Not surprisingly, the bill bans the 
cultivation, processing, and industrialization of transgenic materials until 
31 December 2006. Governor Roberto Requião celebrated the state leg-
islature’s approval by stating that the state’s farmers would be free from 
“the trap of transgenic crops” (Fadel 2003). More important is the prohi-
bition against exporting transgenic soybeans through the state’s Parana-
guá port (AS-PTA 2004). In 2003 Paranaguá was Brazil’s leading soybean 
port, shipping nearly one-third of Brazil’s total exports to world markets 
(USDA 2004, 36–37). Greenpeace activists supported Requião’s anti-
GM policies by preventing ships carrying Argentine GM soybeans from 
using Paranaguá to top off their holds with Brazilian soybeans (USDA 
2004, 38). The Paranaguá confl ict is at the center not only of the GM de-
bate, but also of complex local politics and an acrimonious labor dispute 
involving some 11,000 workers striking for several days, extending wait-
ing times for trucks and ships (Fadel 2004).
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Although it is well known that Paraná has considerable area devoted 
to Maradona soybeans, farmers’ organizations hesitate to acknowledge 
this fact publicly. Since the October 2003 anti-GM bill passed the Paraná 
legislature, a climate of fear prevails. In May 2003 the MST invaded 
Monsanto’s experimental farm in Ponta Grossa. The courts issued an ex-
pulsion order against the alleged invaders of the farm, but the state’s mili-
tary police, under Requião’s command, refused to enforce the court order 
(Maschio 2003). Requião’s refusal to enforce the Ponta Grossa court or-
der has sent a clear message to many farmers in Paraná: a pro-GM posi-
tion will inspire similar invasions of farmland.

Conclusion

The Brazilian case of biotechnology governance is important because it 
is a leading soybean producer, and soybeans are the leading global trans-
genic crop. Brazil is an enormous market for commercial GM soybeans, 
but it is also a large supplier of conventional soybeans. The country is the 
site of an important battle in global agriculture: will Brazil’s farmers be-
come major producers of GM soybeans, or will they, and legal-regulatory 
apparatus, resist GM crops? In this chapter we have outlined the actors 
that will determine the outcome of this struggle. Despite the temporary 
legalization of GM soybeans planted from saved Maradona seeds, it is 
still uncertain whether Brazil will be open to commercial GM crops. The 
issue depends on the pending legislation and the outcome of legal chal-
lenges to current policies. There are several other issues at play, especially 
the role of states within Brazil, the evolving position of the judiciary, ac-
tivism of consumer groups, positions of farmer associations, and recent 
maneuvers of the Lula administration. Although none of these sectors 
is suffi cient to determine the outcome of the debate, alliances between 
and among these sectors may prove crucial. State and local governments, 
and anti-GM farmer and consumer groups, have particular scope for alli-
ances that have yet to be fully explored.
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CHAPTER 10

Brazilian Farmers at a Crossroads: 

Biotech Industrialization of Agriculture 

or New Alternatives for Family Farmers?

Shuji Hisano and Simone Altoé

As the world’s second largest soybean producer and exporter, Brazil has 
emerged as an important battlefi eld in the global confl ict over genetically 
modifi ed organisms (GMOs) since the late 1990s. Given the fact that the 
majority of soybean growers in the United States and Argentina have 
already adopted the associated package of new technologies, European 
and Asian consumers, looking for non-GMO sources, are curious as to 
whether or not Brazilian farmers will accept this new package. Its central 
components are transgenic seeds, genetically modifi ed to resist greater 
infusions of herbicide, and herbicides that kill most plants, except the 
target crop. Until recently, growing GM crops in Brazil has been pro-
hibited due to a judicial authority that ruled in favor of the claims made 
by environmental and consumers’ organizations (see Jepson et al. in this 
volume). While the federal government has not effectively mapped out its 
policy either against or in favor of GMOs, the state of Rio Grande do Sul 
(RS), the southernmost state, implemented its “GM-free zone” policy for 
several years since 1998 (Pelaez and Schmidt 2004). Two other southern 
states, Paraná and Santa Catarina, have also rejected GMOs.

It is in Rio Grande do Sul, however, where the most contentious prob-
lem has occurred: namely the smuggling of GM soybean seeds across 
the border with Argentina. In spite of the states’ policies banning GMO 
planting, many farmers, ranging from small to large scale, have grown 
and harvested illegal GM soybeans for years with mixed feelings: the ex-
pectation of fi nancial benefi ts on the one hand; and anxiety about nega-
tive environmental and health impacts as well as about breaking the law 
on the other. This kind of farmers’ dilemma is our starting point. But the 
objective of this chapter is not to discuss GMO politics itself, which is al-
ready dealt with in another chapter in this volume (Jepson et al., Chap. 9 
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in this volume). We focus instead on farmers’ responses to GMO issues 
by contextualizing them in the ongoing biotechnology revolution and 
the economic policy environment promoted by neoliberal globalism (see 
Chap. 1 above). We discuss the implications of this context for the capi-
talist intensifi cation of the agrifood system. The wave of GMOs that hit 
the market in the mid-1990s is a part of such trends.

Our perspective is also derived from the reality in the southern states, 
the traditional soybean producing area of Brazil, where many small-
 family farmers are facing the rapid structural transformation of the soy-
bean sector. This situation has caused socioeconomic diffi culties among 
small-family farmers and led them to believe that adopting Monsanto’s 
Roundup Ready® soybean will solve their problems. We assume that, 
without addressing this specifi c socioeconomic reality, any implications 
for (anti-) GMO politics will not go beyond the level of pro- or anti-
 ideological discourses. The goal of this chapter is therefore to empirically 
explore how the joint forces unleashed by the biotechnology revolution 
and neoliberal globalism are shaping local landscapes through GMOs, 
and how farmers and civil society respond to them. With this empiri-
cally based approach, we hope that our analysis will transcend the simple 
dichotomies of “to adopt or not to adopt” GMOs.

As argued the sociology of agriculture literature, while the forces un-
leashed by neoliberal globalism seem to homogenize the reorganization 
of political and economic systems, the actual forms of reorganization are 
inevitably diversifi ed by national, regional, and local conditions as well as 
by the specifi c social actors involved (Jussaume et al. 2002). Accordingly, 
an adequate assessment of the diversity and complexity of agrifood sys-
tems is required, as well as the analysis of a variety of farmers’ responses 
in such diverse settings. Using fi eld surveys conducted by the authors in 
August 2000, December 2001, and July 2002 and supplemented by litera-
ture surveys, we have selected four different types of local responses led 
by different key actors:

(1) Managing to survive by integrating to the mainstream technological 
paradigm and the global market (Agricultural Co-operative of Inte-
grada, northern Paraná);

(2) Seeking to differentiate itself as a niche but still within the export 
market (Agricultural Co-operative of Cotrimaio, northern RS);

(3) The well-intentioned activities of NGOs and community groups to 
stay away from the global reality, fi nding opportunities in the locality 
(NGOs in Paraná and RS); and
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(4) The extension programs of the state extension agency (EMATER/
RS—Associação Riograndense de Empreendimentos de Assistência Técnica 

e Extensão Rural) in Rio Grande do Sul.

As actor-oriented studies have stressed, it would be useful to focus on the 
self-organizing practices of social actors at the local level (Long 2001). 
Yet, while there are some notable local movements engaged in or pro-
moting alternative farming in Brazil, most of them have not been very 
successful. These movements remain too weak to encompass all the ru-
ral farmers across the country. Such a huge vacuum of local-level social 
actors in rural Brazil can be best supplemented by institutional actors. 
We acknowledge that there are many criticisms and much distrust of the 
role of extension programs stemming from the experiences in the United 
States (Hightower 1973; Hassanein 1999), as well as those in Southern 
countries where extension institutions have been basically used to pro-
mote the capitalist-intensifi cation model of agriculture (Shiva 1992; 
Caporal 1998). Contrary to some skeptical remarks about public insti-
tutions, however, the emphasis on reforming institutional expertise to 
serve sustainable agriculture more effectively does not necessarily ob-
scure the role of local actors. This is especially true of the case of the 
Associação Riograndense de Empreendimentos de Assistência Técnica e 
Extensão Rural in Rio Grande do Sul, EMATER/RS. This state-
promoted institution has worked on the transformation of a locality based 
on the combined ideas of agroecology and the participatory and educa-
tional approach, thus strengthening local social actors. This institutional 
approach contains several promising aspects. These include giving proper 
support to family farmers and working together with them, rather than 
for them. Such approach is sharply contrasting with hitherto known agri-
cultural extension attempts that ended up by promoting the modern agri-
cultural technological paradigm. On the other hand, it should be said that 
EMATER/RS’s activities are rather limited by an insuffi cient budget as 
well as a high level of dependence on state and local politics.

This chapter is divided into four sections. We begin by outlining the 
reality that surrounds small-family farmers in the southern states in or-
der to underline the relevance of our approach. We then offer an em-
pirical analysis of diversifi ed local responses to that reality in the fol-
lowing two sections. We take into consideration the differences as well 
as complementarities between the activities of agricultural cooperatives 
and nongovernmental organizations and the institutional activities of the 
EMATER/RS. Finally, we conclude by pointing out some limitations of 
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the bottom-up institutional response, such as political vulnerability and 
raising the prospect of enhancing the top-down institutional paradigm.

The Contradictory Situation of Farmers in Southern Brazil

Since the 1970s, the soybean sector in Brazil has witnessed rapid growth 
in modernization, which has launched soybean producers into the world 
market (Warnken 1999). At the same time, especially since the end of 
the 1980s, the Brazilian political economy has been confronted by ex-
ternal pressures to open its market (i.e., the introduction of the neolib-
eral model). Moreover, under the ongoing global restructuring of the 
agrifood system, transnational corporations such as Monsanto, Novartis 
(Syngenta), Unilever, Cargill, and ADM have invested in the Brazilian 
agrifood sector (Hisano 2002; Chiba 1998). These combined processes 
have caused many changes in rural landscapes. Farmers were under pres-
sure to grow commodities in a competitive market, losing their “freedom 
for farming” and increasing rural exodus. This process has resulted in the 
differentiation of commercial-oriented farmers upgraded into huge land-
owners or corporate farms, on the one hand, from marginalized small-
family farmers, on the other.

As mentioned, our research concentrates on the southern part of 
 Brazil—Paraná, Santa Catarina, and Rio Grande do Sul—where many 
small- family farmers remain key actors in the region. In addition, this 
southern region is a traditional soybean-producing area. With this 
crop being at the center of the biotechnology revolution as one of the 
fi rst transgenic crops to have become available, the region is also fac-
ing the rapid restructuring of the Brazilian soybean sector, as shown in 
 Figure 10.1. Restructuring has meant a shift in the heart of soybean pro-
duction from the southern states to a new producing area called cerrado, 
which includes the Central-west states of Minas Gerais, Mato Grosso, 
Mato Grosso do Sul, Goias, Tocantins, Distrito Federal, Bahia, and 
 Maranhao. The difference between these two regions is comparable with 
the difference between small-family farming in the southern region and 
large corporate farming in the cerrado in terms of key social actors (see 
Table 10.1). In this context, “small-family farmers” are those whose aver-
age farm size is around 20–50 hectares, relying mainly on their own labor 
power (represented by the smallest two size groups in our statistics), while 
“corporate farmers” are those farming more than several hundred hect-
ares and using capital- intensive technologies (represented by the largest 
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Figure 10.1. Soybean Production by Region in Brazil, 1960–2000, 1,000 tons. 

two to three size groups in our statistics). Many in the latter group es-
tablish contracts directly and individually with trading companies and/or 
processing companies.

Although Brazil’s position in the international market has been stable 
for many years, it is reported that the productivity of the world’s fi rst and 
third largest soybean producers—the United States and Argentina—is 
increasing due to improvements in technology. These competitors’ ad-
vantages do not come from technology alone, but also from public sup-
port. Unlike these countries, the Brazilian federal government is so far 
neither investing nor providing enough incentives to its farmers (except 
those in the cerrado), leading many of them to question their future com-
petitiveness in the world market. Required to maintain their high levels 
of production and concerned about losing market opportunities, Brazilian 
farmers tend to seek out and implement the latest technologies to improve 
production and reduce costs. In this mainstream of modern agriculture, 
the latest technology and products are transgenic crops or GMOs.

Designed to improve soybean production on industrialized farms, 
GMOs are being commercialized as an indispensable product to increase 
yields. This marketing strategy is pushing small-family farmers, too, to 
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Table 10.1. Comparisons between Brazil (total), Central-west (cerrado), and 

South (traditional), by Size Groups in 1995/96

a. Number of Farms Producing Soybeans by Size Groups

 Brazil Central-west* South*

Size Groups of Total Area (ha) number % number % number %

Less than 10 57,203 23.5 567 5.3 55,771 25.1

From 10 to less than 100 157,148 64.7 2,574 24.2 149,921 67.5

From 100 to less than 1000 24,713 10.2 5,298 49.8 15,670 7.1

From 1,000 to less than 10,000 3,774 1.6 2,099 19.7 895 0.4

More than 10,000 153 0.1 96 0.9 4 0.0

TOTAL 242,999 100.0 10,634 100.0 222,265 100.0

b. Quantity of Soybean Production by Size Groups

 Brazil Central-west South

Size Groups of Total Area (ha) 1,000t % 1,000t % 1,000t %

Less than 10 357 1.7 10 0.1 338 3.1

From 10 to less than 100 5,060 23.4 186 2.3 4,585 42.7

From 100 to less than 1000 8,602 39.8 2,695 32.7 4,761 44.4

From 1,000 to less than 10,000 6,657 30.8 4,626 56.1 1,035 9.6

More than 10,000 912 4.2 729 8.8 14 0.1

TOTAL 21,588 100.0 8,246 100.0 10,733 100.0

c. Production Value of Soybeans by Size Groups

 Brazil Central-west South

Size Groups of Total Area (ha) 1,000 R$ % 1,000 R$ % 1,000 R$ %

Less than 10 75,336 1.8 1,869 0.1 71,391 3.2

From 10 to less than 100 1,042,391 24.6 34,309 2.4 949,008 42.3

From 100 to less than 1000 1,728,286 40.7 483,472 33.2 998,958 44.6

From 1,000 to less than 10,000 1,229,123 29.0 807,854 55.4 218,966 9.8

More than 10,000 166,952 3.9 130,068 8.9 3,177 0.1

TOTAL 4,242,124 100.0 1,457,571 100.0 2,241,501 100.0

(continued)
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question whether or not to adopt the new technological package. Scien-
tists, government offi cials, and representatives of transnational corpora-
tions often speak out about how this new technology will perform in the 
best interests of farmers. Yet policies and biotechnologies directed toward 
small-family farmers are rarely implemented, and actual risks and benefi ts 
to them remain uncertain. The strategies of transnational corporations 
(TNCs) vary according to which sector they are primarily dealing with, 
and certainly not as a function of small-family farmers’ interests. For 
crop-feed/food complex companies like Cargill, dissemination of GMOs 
in Brazil would enable them to source a cheaper and stable amount of raw 
materials. For agrochemical companies like Monsanto, biotech-products 
adoption would expand their market both for seeds and agrochemicals 
outside their saturated market in the North, contrary to their propa-
ganda. To sum up, the biotechnology revolution combined with neolib-
eral globalism is promoting the intensifi cation of capitalist agriculture.

It is estimated that for Brazilian small-family farmers to maintain 
their market position, they will have to overcome at least four main bar-
riers, namely: transportation costs, imposition of a complicated taxation 
system, inequality of resource allocation, and lack of adequate credit fa-
cilities (Warnken 1999). The government has so far addressed none of 
these factors seriously, thus keeping small farmers at a considerable dis-

Table 10.1. (continued)

d. Percentages of quantity and value in total, by Size Groups

 Brazil Central-west South

Size Groups of Total Area (ha) quantity value quantity value quantity value

Less than 10 1.7 1.8 0.0 0.0 1.6 1.7

From 10 to less than 100 23.4 24.6  0.9 0.8 21.2 22.4

From 100 to less than 1000 39.8 40.7 12.5 11.4 22.1 23.5

From 1,000 to less than 10,000 30.8 29.0 21.4 19.0 4.8 5.2

More than 10,000 4.2 3.9 3.4 3.1 0.1 0.1

TOTAL 100.0 100.0 38.2 34.4 49.7 52.8

Note: Central-west consists of Mato Grosso, Mato Grosso do Sul, and Goias (as well as these states, 

Minas Gerais, Tocatins, Distrito Federal, Bahia, and Maranhao are usually included in the cerrado). South 

consists of Rio Grande do Sul, Santa Catarina, and Paraná (as well as these states, Sao Paulo is usually 

included in the traditional area).

Source: IBGE, Censo Agropecuario, available on the website (www.sidra.ibge.gov.br) accessed on 

October 30, 2002.
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advantage. Reality shows that purchased inputs are very expensive, farm-
ers are subjected to the volatile and competitive export market, and the 
revenue they get from their farmland is not enough to make a living. 
Both internal and external pressures to reduce the cost of production, so 
as to remain competitive, have made more and more small-family farmers 
abandon their farmlands and migrate to urban slums or favelas in search 
of jobs, or to sell their labor power to large producers. In many cases, 
bankrupt farmers end up in situations of poverty and misery. As long as 
such disadvantageous circumstances remain unchallenged, even “success-
ful” adoption of the latest technology is unlikely to improve the socioeco-
nomic condition of small-family farmers.

As mentioned above, the majority of small-family farmers are concen-
trated in South Brazil, especially in the state of Rio Grande do Sul (RS). 
Partly because of this concentration in RS, the state government has 
stood against the adoption of GMOs. It considers that the new biotech-
nology has been developed primarily for large-scale capitalist agriculture 
and is therefore not a feasible option for small-family farmers in the re-
gion. Also aware of the fact that a great number of consumers in Europe 
and East Asia are not willing to buy GM food products, the state gov-
ernment believed that blocking GM crops, rather than promoting them, 
would be a wise trade policy (Bell 1999). Contrary to this line of thought, 
however, farmers are still curious to try GM technology. Believing that 
they will pay cheaper prices for GM seeds (because they do not actually 
pay royalties) and use fewer chemicals on the farmland, farmers in the 
state are smuggling GM seeds from Argentina and planting them ille-
gally. Indeed, it is reported that 70 percent of soybeans planted in 2002 
had originated from smuggled seeds. The “GM-free zone” policy in RS 
was no longer working and was eventually repealed by national legislation 
in 2004. Paraná and Santa Catarina were roughly in the same situation.

Understanding such a condition, EMATER/RS developed a variety of 
programs to stimulate small-family farmers to refocus on a locally based, 
agroecological farming model. This model contrasts with the notion in 
which small farmers had previously been absorbed, the modernization 
model—that input-intensive and industrialized farming is the viable solu-
tion to provide high-yield and high-quality products for the mainstream 
market. The perception of EMATER/RS reminds us that the question of 
whether small farmers should adopt GM technology or not overlaps with 
another question: whether they should stay in export-oriented commod-
ity farming or turn to local-oriented agroecological farming. The lat-
ter question is important because the mainstream path in terms of both 
technology and market is unfeasible for small-family farmers. While it is 
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becoming increasingly diffi cult to remain unaffected by the processes of 
the biotechnology revolution and neoliberal globalism, local actors can-
not help but respond in some way to this overwhelming reality.

A Variety of Local Responses

Local responses vary according to individual actors and their diverse so-
cioeconomic settings. We will look more closely at some local responses 
in this and the following section.

Linking to the Mainstream Market: The Agricultural Co-op of Integrada

Even in the southern states of Brazil, there are increasing numbers of 
middle- and large-sized farmers who have been aggressively adopting 
new technologies to intensify their farming. There are also some areas 
where not only agricultural cooperatives but also subsidiaries of multi-
nationals are doing business by linking localities directly with the world 
market. A typical example is the case of the Agricultural Co-operative of 
Integrada (Cooperativa Agropecuária de Produção Integrada do Paraná). 
This agricultural co-op is located in the northern part of Paraná, where a 
relatively large number of middle- to large-scale farms exists. The co-op 
members’ average farm size is around 100–200 hectares. This agricul-
tural co-op is one of the successors of the Agricultural Co-operative of 
Cotia (Cooperativa Agrícola de Cotia), which was founded by Japanese 
immigrants in the 1920s and had grown to become one of the largest 
agricultural co-operatives in Brazil until the head offi ce was dissolved in 
1994. As a successor, Integrada has become the largest agricultural co-op 
in northern Paraná. Initially, the purpose of establishing Cotia was to 
protect the member farms from the whims of the market and to improve 
their livelihood. As is often the case with agricultural co-operatives dur-
ing periods of economic growth, however, its original aims receded into 
the background as the business grew. The more successful it became, the 
more the pursuit of business became profi t-oriented. Although the dete-
rioration of the Brazilian economy accompanied by the drastic change in 
politics is considered the direct cause of Cotia’s failure, it is more likely 
that its dissolution occurred due to the huge amount of debt produced by 
its expansionist business style.

According to Tanaka (2002), Integrada’s trajectory mirrors the later 
stage of Cotia rather than embracing a legacy of early dates, that is, de-
centralization and bottom-up producers’ activities. Integrada’s main 
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business is the marketing of crops, including soybeans, wheat, and corn. 
Among them, soybeans’ share of total sales is around 60 percent. The 
volume of soybean marketing has been constantly increasing during the 
past fi ve years (see Table 10.2). About 90 percent of the main crops are 
sold to transnational grain trading companies such as Cargill, through 
the Chicago Board of Trade, and about 30 percent of soybeans are traded 
at the futures market via these companies (Tanaka 2002). As for the pur-
chasing business, it is worth noting that sales of agrochemicals and fertil-
izer have increased more than fourfold during the past fi ve years. This 
indicates that the co-op is still following the mainstream path of modern 
agriculture (see Chap. 1 above).

In regard to GMOs, the co-op had no particular vision at the time 
we conducted an interview with its executive staff members in Londrina, 
Paraná, in August 2000. They stated that the production of GM soybeans 
in the region would be more than half of the total cropping area in a few 
years. Whether farmers would adopt GMOs or not would depend on the 
extent to which this technology reduced their production costs. The staff 
understandably expressed their concern about external market trends; 
however, they did not show us any strategy for coping with this issue. 
This was despite the suggestion of market consultants connected to the 
co-op, who said that it would be possible to segregate non-GMOs from 
conventional soybeans (including GMOs because they are not offi cially 
handled as such) due to the close relationship between the co-op and 
member farmers (ACP 2000). Rather, it seemed to us that they took the 
dissemination of GMOs for granted as an inevitable path for the intensi-
fi cation of agriculture. Subordinating their business to the world market 
order is for them a rational and acceptable option. So long as TNCs keep 
purchasing their products, the agricultural co-op and its member farm-
ers do not need to concern themselves with GMO issues. We can say that 
this is still one probable response for local social actors to survive the 
harsh international competition under neoliberal globalism—that is, to 
accept what happens at the global level.

Seeking a Niche Market: The Agricultural Co-op of Cotrimaio

In contrast to the above example, organic soybean production was one of 
the effective options against GMOs. Organic soybean production began 
in Brazil as an isolated initiative in some regions, chiefl y in the southern 
states—Paraná, Santa Catarina, and Rio Grande do Sul (Fonseca and Fel-
iconio 2000). Although commercial production is still limited, the growth 
rate of organic farming remains in the double digits in recent years. The 
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Table 10.2. Five-year Summary of Integrada’s Marketing Business

Year 1996 1997 1998 1999 2000

Crops Volume /96 Sales % Volume /96 Sales % Volume /96 Sales % Volume /96 Sales % Volume /96 Sales %

Soybean 125,523 100 31,627 64 175,782 140 52,037 57 184,797 147 43,646 47 214,260 171 60,961 49 232,137 185 69,826 62

Wheat 74,353 100 4,237 9 103,659 139 20,053 22 133,156 179 24,242 26 101,235 136 23,397 19 37,775 51 16,109 14

Corn 55,648 100 5,827 12 88,942 160 10,003 11 102,947 185 14,298 15 136,943 246 23,420 19 85,795 154 17,587 15

Cotton 17,387 100 4,335 9 8,700 50 1,498 2 13,016 75 4,241 5 11,239 65 5,643 5 13,046 75 5,019 4

Others 4,991 100 3,690 7 7,886 158 8,410 9 8,702 174 5,894 6 7,532 151 10,185 8 4,878 98 4,973 4

Total   49,716 100   92,001 100   92,321 100   123,606 100   113,514 100

Source: Integrada, Relatorio Annual de Atividades 1997–2000.
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BNDES (Brazilian Development Bank) survey in 2001 recorded 12,590 
organic farms cultivating 203,000 hectares of certifi ed and in- conversion 
farmland (Neves et al. 2001). In addition, the number of supermarket 
chains interested in commercializing organic products has increased. In 
April 1999, representatives of a consortium of leading European super-
markets visited the state of RS, including Sainsbury (UK) and Carrefour 
(France), which have been committed to eliminating GM ingredients 
from their own-brand products (USDA-FAS 2000). There are already 
market opportunities for selling organic foods in Brazil, but the demand 
for these products is much higher for vegetables, fruits, and refrigerated 
processed foods. It is expected that organic soybean will be grown mainly 
for the export market in Europe and Japan. According to Ormond et al. 
(2002), the number of organic soybean farmers is 593 (8.40 percent of all 
organic farmers in Brazil), covering an area of 12,516 hectares (4.64 per-
cent of the total organic area in Brazil).

An organic boom has emerged because of growing consumers’ con-
cerns over food safety and environmental problems. In addition, accord-
ing to the farmers interviewed, organic farming requires harder work 
than conventional farming, but productivity seems to be about the same. 
Because of the extreme high cost of conventional agricultural inputs in 
Brazil, farmers benefi t from the reduced production costs with organic 
products, and the attractive premium prices tend to compensate for other 
disadvantages.

There are already some agricultural co-operatives dealing with or-
ganic products. Among them, we focus on the Agricultural Co-op of Co-
trimaio (Cooperativa Agropecuária Alto Uruguai), since it represents a 
remarkable example of agricultural co-operatives, contrasting with the 
case of Integrada. Data on the Cotrimaio were collected during inter-
views and a fi eld survey conducted by the authors in December 2001. Co-
trimaio is also a big co-op, consisting of about 6,200 farmers with more 
than R$120 million sales in 2001. A remarkable characteristic of Cotri-
maio’s operation is its diversifi ed business, ranging from animal products 
and the processing of member farmers’ produce to retailing. This can 
be contrasted with Integrada, which concentrates on marketing grains. 
This co-op, located in the city of Três de Maio, RS, is aware that there is 
an increasing demand in Europe for organic and GM-free soybeans with 
a premium price. Negotiating with consumer co-operatives in France 
and the Netherlands since 1998, Cotrimaio has been providing member 
farmers with the idea of growing organic and/or non-GM soybeans for 
the European market.
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As shown in Table 10.3, in the year 2000/01, Cotrimaio produced 
74,000 tons of non-GMO soybeans and 750 tons of organic soybeans 
(including 500 tons of “transitional” organic) for export, in contrast to 
24,000 tons of conventional soybeans that may contain GMOs. In the 
following year, the co-op was planning to produce 108,000 tons of non-
GMO soybeans, 1,100 tons of organic and transitional organic soybeans, 
and reduce to 18,000 tons of conventional soybeans. To be certifi ed as 
“organic,” soybeans have to be grown in a fi eld that has been cultivated 
organically for more than two years. Soybeans in the second year of this 
in-conversion process are called “transitional organic” here.

This co-op is working closely with farmers, sending technical consul-
tants to help them understand how profi table it can be to become organic 
and to sell their crops in the international market (Cotrimaio 2001). The 
co-op is paying a 40–60 percent premium for organic edible soybeans, a 
10 percent premium for transitional organic, and a 3.5 percent premium 
for non-GMO soybeans. In the latter case, the market price for non-
GMOs is just 2–3 percent more than for conventional soybeans, mean-
ing that Cotrimaio cannot receive much fi nancial compensation for deal-
ing with merely non-GMOs. In the interview, an executive staff member 
from the co-op complained that an 8 percent or more premium price in 
the consumer market is required to fully cover the cost of handling (e.g., 
DNA screening and segregated distribution) and to ensure proper benefi t 
for its business.

Thus, the response of this agricultural co-operative is a clear example 
of pursuing an alternative or niche market, that is, non-GMO and or-
ganic soybeans for export. By doing so, local farmers can avoid severe 
competition in the conventional market, and hence protect themselves 
from the pressures of agricultural intensifi cation and marginalization. Its 
limitation, however, comes from the extent to which it depends on the ex-

Table 10.3. Soybean Handled by Cotrimaio (tons)

Type of Product 2000/01 2001/02 (estimated)

GM-free 74,000 108,000

Conventional 24,000 18,000

Organic (in-conversion) 500 500

Organic (certifi ed) 250 600

Source: Interview with Cotrimaio conducted by authors in 

December 2001.
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ternal market. Considering the price the co-op receives, this kind of re-
lationship between consumer co-ops or supermarket chains in the North 
and agricultural co-ops or producers in the South may not be sustainable. 
When it comes to farmers’ preference, some of them told us that the rea-
son they started to grow organic soybeans was the high premium price 
promised by the co-op staff for them. There are also some farmers who 
prefer to grow organic crops because of environmental concerns, and be-
cause they are against GMOs, understanding that GM technology is not 
compatible with agroecological farming. Those perceptions of concerned 
farmers, however, cannot be expected to continue without proper support 
from the government through policies and extension services (i.e., EMA-
TER/RS as described below).

Dependency on organic markets has another limitation for small-
family farmers. The rapid growth of organic farming has prompted the 
Brazilian government to regulate the sector. In October 1998, the Ministry 
of Agriculture and Food Supply published Directive 505 with the purpose 
of establishing national standards for the certifi cation of organic products. 
The Directive was legislated in April 1999. Such legislation of standards is 
controversial. So long as the establishment of nationwide standards helps 
legitimize organic production in the eyes of consumers and makes it be-
come easier for small farmers to sell products to a broad consumer base, 
it should be welcomed. As is often the case in some developed countries, 
however, it would also increase the chance for large processors/shippers as 
well as export-oriented large-scale growers to enter this growing market 
and compete directly against small farmers (Jussaume 2000).

Well-Intentioned Activities of an NGO and Community 

Groups in a Locality

In the state of Paraná and in several other states, an NGO named AS-
PTA (Assesoria e Serviços a Projetos em Agricultura Alternativa) has 
been helping small-family farmers to succeed in using agroecology. The 
approach implemented by AS-PTA is to identify constraints in their 
farming through participatory methods and to develop solutions through 
research involving the farmers. This participatory process is exemplifi ed 
in the program in the central/southern part of Paraná (Weid and Tardin 
2001). AS-PTA’s staff members offer agroecological alternatives and let 
farmers choose technologies and ideas which are thought to be adapt-
able to the local conditions. In order to structure its work, AS-PTA put 
the proposed alternatives into several divisions: genetic resources, eco-
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logical soil management, agro-forestry, and family gardens. Seed produc-
tion on the farm has also increased with the aim of fi nancial savings as 
well as diversifi cation and yield increase (Weid 2001). The program now 
covers twenty-two municipalities with a population of 250,000, including 
roughly 55,000 family farmers, among whom around 10,000 family farm-
ers are directly involved in the intensive experimentation with agroeco-
logical practices.

Such experimental activity using sustainable farming methods has 
been also initiated by a church group through the Diocese de Santa Ma-
ria in the state of RS (Dill and Buske 2001). For the purpose of educating 
people to become better entrepreneurs and to produce in an ecologically 
and economically viable way, a project named Projeto Esperança involving 
eighty-two families was introduced in the region of Santa Maria in 1982. 
Since then, farmers started rethinking the conventional farming style, 
opening their minds to agroecological alternatives such as the multiple 
farming of organic rice, fi sh, and ducks. The wet rice fi elds can be rotated 
with fi sh farming and the ducks are expected to control weeds and insects 
in the rice fi elds (Dill and Buske 2001). Farmers have also been working 
on sharing experiences and trying other feasible alternatives suggested 
in their farm-level trial and error. Another notable achievement is the 
marketing of their products at local markets based on the concepts of “al-
ternative cooperativism” and “popular/solidarity economy.” A commerce 
center called Cooesperança was established in 1989 to distribute their 
products directly, and to foster fair business and solidarity between pro-
ducers and local consumers.

To sum up, these two examples, AS-PTA and Projeto Esperança, can 
be seen as cases of local responses to the biotechnology revolution and 
neoliberal globalism in favor of local solidarity and an agroecological ap-
proach: They have promoted the diversifi cation of farm styles and encour-
aged farmers’ participation. Although the impressive results of these local 
activities are undeniable, we need to evaluate these experiences carefully. 
In the fi rst example, Weid (2001), an executive staff member of AS-PTA, 
points out several obstacles and limitations: the farmers’ lack of access to 
capital and adequate credit systems slows down the process; their access 
to seeds for green manure is also restricted due to cost and lack of avail-
ability; the regional market is controlled by a handful of intermediaries, 
and because of this, prices have been lowered and production has been 
discouraged; and the funding available for AS-PTA to support farmers 
is very limited despite the fact that public authorities are providing loans 
for the use of “technological packages.” In Santa Catarina, for instance, 
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AS-PTA is collaborating with EPAGRI, a state extension service, to stim-
ulate the use of green manure and cover crop technology among all state 
regions, involving more than 100,000 farmers (de Freitas 1995).

On the other hand, Projeto Esperança has also expanded to involve 123 
groups and has reached more than 10,000 consumers. The reason for such 
success can be attributed to its focus on creating alternative markets. An-
other reason is its close partnership with public institutions, that is, the 
state government (through several relevant departments), local munici-
palities, the regional EMATER/RS, and the Federal University of Santa 
Maria. Indeed, many noteworthy examples of alternative, agroecological 
agriculture can be observed across the state of RS. In many cases, the 
EMATER/RS plays the vital role of an “institutional host” (Houtzager 
2001) to facilitate and mediate among small-family farmers. In this part-
nership, farmers are organizing themselves collectively toward adopting 
agroecological alternatives, some of which are initiated locally by NGOs 
and community groups, as discussed above. We now turn to a close ex-
amination of the EMATER/RS’s activities.

Institutional Alternatives: Agroecological Extension 

in Rio Grande do Sul

According to Caporal (2002a), we can divide the EMATER’s history into 
four phases, each of which is characterized by the philosophy and em-
phasis of extension programs. The fi rst period is from 1948 to 1960; the 
extension focused on supporting poor families and communities by us-
ing “rural credit” as a tool to help transform and modernize agriculture. 
The second period is from 1961 to 1980; modernization of agriculture 
was promoted further, and rural extension services prioritized the devel-
opment and diffusion of modern technologies. The education process in 
this period was based on motivating farmers to adopt new practices and 
Green-Revolution-type technologies (see Chap. 2, above). When the na-
tional extension agency (EMBRATER—Empresa Brasileira de Assistên-
cia Técnica e Extensão Rural) was established under the military gov-
ernment in 1976 and imposed limits on the state-level extension services, 
some states tried to establish their own rural extension agencies, includ-
ing EMATER/RS (1977) in the state of RS. The third period from 1980 
to 1990 is characterized by “Refl exive Criticism”; the extension agencies 
were becoming concerned about the environment and the consequences 
of modern agriculture, while the priorities were still to improve produc-
tion and productivity. Infl uenced by Paulo Freire, the famous Brazilian 
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educator, changes were suggested for the method of rural extension. The 
fourth period is from 1990 until now under an “Environmental Transi-
tion” to a more environmentally sound agricultural style. After the dis-
solution of EMBRATER in 1990, some EMATERs have enforced their 
environment-oriented programs.

EMATER/RS, linked to the state government of Rio Grande do Sul, 
is famous for its strong and well-organized extension system, as well as for 
adopting an environmentally sound policy. About 80 percent of its budget 
comes from the state government, supplemented by 8 percent from the 
counties (Caporal 2002a). Since 1997, EMATER/RS’s priority has been 
given to small-family farmers, the majority and prevailing rural actor in 
the state. The institution promotes rural development, using technical 
assistance and educational processes to strengthen family-based farming 
and stimulate farmers to improve the quality of their lives. Farmers usu-
ally welcome the extension services, and also join in projects provided by 
central and regional offi ces of EMATER/RS in collaboration with many 
other institutions, including rural workers’ associations, women’s associa-
tions, state or local schools, municipalities, and churches.

The idea adopted by EMATER/RS is “agroecology,” which has be-
come one of its most important projects, drawing attention to the need 
to preserve ecological and cultural biodiversity, act locally, and make 
use of diversifi ed practices (Caporal and Costabeber 2001). A chief staff 
member of EMATER/RS’s regional offi ce interviewed by the authors 
argued that the Brazilian national agricultural research institution 
(EMBRAPA—Empresa Brasileira de Pesquisa Agropecuária) still adheres 
to the “old-fashioned idea” of the Green Revolution. “Agroecology is a 
more innovative way of thinking,” he added. Another important aspect of 
EMATER/RS’s agroecology program is to integrate farmers’ skills with 
academic knowledge. This program refl ects on past experiences, in which 
the knowledge of agricultural experts prevailed in agricultural matters, 
sometimes ignoring the wisdom of farmers acquired during many years 
of experience in their local settings. On the other hand, although some 
farmers’ experience-based knowledge may lead to the development of a 
better agricultural model, most farmers in the state are immigrants from 
European countries and have lost even their “transplanted” knowledge on 
sustainable agriculture during the Green Revolution. In such a situation, 
a critical integration of their rediscovered knowledge with scientifi c ex-
pertise is an inevitable attempt to create an innovative way of thinking to 
convert the conventional farm to a new agroecological one (Altieri 2001). 
With this view, EMATER/RS launched a new program entitled ATER 
(Ações de Assistência Técnica e Extensão Rural) for working together 
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with farmers to make them aware of their experience-based expertise, 
by drafting and conducting a Rural Participatory Diagnosis (DRP—
Diagnóstico Rápido Participativo) for each local community (Caporal 
2002b). The sole purpose of the DRP is to mobilize rural communities to 
identify their main problems and opportunities. To prepare specifi c plans 
to address them, potential technologies are evaluated based on environ-
mental, economic, and social aspects expressed by local people. Participa-
tory measures are employed throughout the process in order to involve 
the entire community.

The goal of EMATER/RS is not only to change the way of farming 
but also to create local marketing systems that are economically afford-
able, ecologically balanced, socially fair, and culturally acceptable. In 
2001, the number of agroecological groups totaled 160, with 2,436 mem-
bers. Their agroecological products are sold at farmers’ outlets or in lo-
cal/regional markets with the support of public institutions, NGOs, and 
farmers’ associations as well as some Catholic-church organizations. Ac-
cording to Caporal (2002a), there are already 107 weekly markets selling 
agroecological products with more than 800 farmers participating. Addi-
tionally, EMATER/RS has initiated a number of collaborative relation-
ships with agricultural co-operatives working to produce local-oriented 
agroecological and organic products (see Table 10.4).

The role of EMATER/RS in agroecology is not much different from 
those of NGOs and community groups, which can also create feasible 
programs to develop a sustainable agricultural model. It can be said, 
however, that EMATER/RS has the most important and pivotal role as 
a facilitator or “institutional host” given the institution’s broad range in 
terms of areas and benefi ciaries. Indeed, out of 623,000 families (as esti-
mated in 1999) in the state’s rural area, it gave assistance to more than 
350,000 families in 2001, and among these nearly 285,000 families re-
ceived continual assistance. EMATER/RS has more than 2,300 staff lo-
cated in one central offi ce, ten regional offi ces, and 470 county offi ces 
(95 percent of all 497 counties in the state) (Caporal 2002a). There is no 
other service available to so many farmers and rural areas.

Since 2000, EMATER/RS has also organized international seminars 
on agroecology, in partnership with the state government, with the aim 
of disseminating these alternative-agriculture ideas (Felippi 2000; Capo-
ral 2002a). The fi rst was held in Porto Alegre and had around a thou-
sand participants. The second was held in 2001, again in Porto Alegre, 
and had some 2,300 participants from countries throughout the world. 
The lecturers were from the United States, Europe, and Latin America, 
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Table 10.4. Co-operatives Working with EMATER/RS for Agroecological 

Production

Area/Region Products Cooperatives

Serra do Sudeste and RS Vegetables, Chicken Cooperativa da Coolmeia

Ipe, Antonio Prado and Sarandi Grapes, Wine Cooperativa da Coolmeia

Northeast RS and Alto Uruguai Subtropical fruits Cooperativa da Coolmeia

Vale do Cai Citrus Cooperativa dos Citricultores 

   do Vale do Cai

Constantina Wheat Cooperativa de Pequenos 

   Agricultores (Coopac)

Barra do Rio Azul

 (Alto Uruguai) Brown Sugar Associacao de Agricultores 

   Familiares Agroecologicos 

   de Campo Alegre

Barra do Rio Azul Brown Sugar, jam, Centro de Apoio ao Pequeno

 (Alto Uruguai)  sweets, pickled fruits,  Agricultor (CAPA);

  juice, milk, bread,  Cooperativa Central Alto 

  juice, milk, bread,   Uruguai (COCEL); Sindicato

  cheese  dos Trabalhadores Rurais de 

   Aratiba; Cooperativa de

   Produção Agropecuária Aratiba 

   (COPAAL) and Movimento das 

   Mulheres Trabalhadoras Rurais

Centro-Serra Vegetables, Fruits Cooperativa Ecologica 

   (COAGRICEL)

Source: EMATER/RS, 2002.

including Professors Miguel Altieri (University of California, Berkeley) 
and E. S. Guzman (University of Cordoba). The number of participants 
in the third seminar, held in September 2002 at the same venue, increased 
to 3,087. The fourth seminar was held in November 2003, also in Porto 
Alegre.

These international seminars are not the only events organized by the 
institution. In 2001, EMATER/RS organized 2,945 local events across the 
state, involving 141,649 farmers. In the region of Santa Rosa, for example, 
26 events were held in April, 37 in May, and 25 in June, 2002. These events 
include fi eld trips, technical demonstrations, technical speeches, cam-
paigns, and meetings for farmers, especially women and young farmers 
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Table 10.5. Farmers’ Opinions in Santa Rosa Regarding Agroecology and GMOs

   Growing  Agroecology GMOs

 Age Size (ha) Organic  Positive Not Sure Negative Positive Not Sure Negative

A 41 9 X X     X

B 60 12  X     X

C 28 14 X X     X

D 39 21  X     X

E 58 28 X X     X

F 63 31  x (if profi table)  x (if legal) 

G 54 36 X  X   X 

H 25 40  X     X

I 51 80   X   X 

J 76 103    X  X 

K 25 120   X  X  

Source: Authors’ Survey in Santa Rosa, RS, Brazil, in December 2001 (A, C–J) and July 2002 (B, K).

among others. All the events are free of charge and open to anyone who is 
interested. Sometimes other enterprises or public institutions interested 
in rural services sponsor these events. Furthermore, EMATER/RS tries 
to reach farmers across the state through radio and TV programs.

The key point in this discussion is that the promotion of agroecologi-
cal ideas serves to divert small-family farmers away from GMOs and ex-
ternal competitive pressures, nationally or internationally. In Santa Rosa, 
the northern part of the state that shares a border with Argentina, despite 
a lot of Roundup Ready® soybean seeds having been smuggled into the 
country, small soybean farmers interviewed by the authors in Decem-
ber 2001 and July 2002 showed a strong interest in changing their farming 
model from conventional to agroecological rather than to biotech inten-
sifi cation (see Table 10.5). In addition, many of them said that they relied 
on EMATER/RS for such a transformation and appreciated its close re-
lationship with local farmers. Even in this region, however, some agri-
cultural co-operatives still pursue the intensifi cation of agriculture, pro-
moting Roundup® herbicide together with smuggled GM soybean seeds 
among member farmers. Given that small-family farmers generally trust 
agricultural co-operatives as well, it is not surprising that the EMATER/
RS’s local activities are sometimes constrained in such cases. Moreover, 
the fact that there are some extension agents and agronomists  backing 
GMOs as a “new tool for sustainability” should be acknowledged.
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Conclusion

Under the advancement of neoliberal globalism and the biotechnology 
revolution, small-family farmers in the southern states of Brazil are be-
coming entangled in a relentless survival game in the competitive market. 
While soybean, one of their main crops, has been high up on the list of 
the country’s most promising export goods, the role of small- family farm-
ers in soybean production is diminishing rapidly. The federal government 
and TNCs have given priority to the high-inputs, intensive middle- and 
large-scale capitalist farmers located mainly in the cerrado region. Small-
family farmers in the south have been faced with an apparently single 
choice: they either enter fully into the neoliberal market in a bid to im-
prove their socioeconomic status, or face the imminent prospect of leav-
ing farming altogether to migrate to urban areas. There is no reason to 
presuppose, however, that this is the only choice for farmers. As we have 
discussed, some farmers opted to produce non-transgenic soybeans, also 
for the export market. But given that this alternative is also fi rmly rooted 
in the modern agricultural paradigm and subject to the perils of neoliberal 
globalism, it has been a nonstarter for most farmers. Yet they also have 
the alternative of transcending the modern agriculture paradigm and the 
export market; they can move toward an agroecological approach focused 
on the local market. This is the fi rst major conclusion of our chapter.

The second conclusion concerns the role of extension services in help-
ing small-family farmers to continue farming. Saving and revitalizing 
rural Brazil requires abundant fi nancial and human resources. Even suc-
cessful experiences led by NGOs and community groups cannot prog-
ress without intensive and continuous support from public institutions. 
Especially in the case of the state of Rio Grande do Sul, EMATER/RS’s 
activities based on agroecology play a key role in enabling farmers to ac-
cess alternative technologies and markets, and diverting them away from 
GMOs without addressing a political ideology or emotional perception.

EMATER/RS is not free from limitations, however. First, EMATER/
RS’s budget is insuffi cient to fulfi ll its needs, pay its workforce, and en-
sure statewide activities, in spite of favorable support from the state gov-
ernment. Second, the institution’s dependence on state politics and on 
local governments makes it both unstable and vulnerable. Although its 
initial idea of promoting agroecology and an alternative style of extension 
is not directly related to the state government’s policy, its activities were 
heavily supported by the state government as well as the local left wing 
party (i.e., the PT or Workers’ Party). Because of this, no one can pre-

T4504.indb   263T4504.indb   263 5/20/08   6:48:41 AM5/20/08   6:48:41 AM



264 Food for the Few

dict how much the right-wing state government elected in 2004 will af-
fect EMATER/RS’s activities. Furthermore, it should be noted that the 
federal government, headed by the Workers’ Party since 2002, decided 
to provisionally legalize the planting and sale of GM soybeans as of Oc-
tober 2003. As such, the political instability concerning GMO issues is 
expected to continue and hinder the extension activities and other local 
actors for some time. Finally, even in southern Brazil, which is known for 
being well organized as well as for having the most democratically and 
equitably distributed locality in the country, we cannot deny the fact that, 
compared with those in “Northern” countries, grassroots movements are 
relatively weak and small-family farmers remain rather passive actors. 
This fact could inhibit the extension from carrying out successfully the 
participatory and educational approach required. Hence an agroecologi-
cal awareness program must be part and parcel of an educational effort 
geared toward an alternative, sustainable agriculture.
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CHAPTER 11

Social Movements and Techno-Democracy: 

Reclaiming the Genetic Commons

Manuel Poitras

The commercialization of genetically engineered products from the mid-
1990s on was accompanied by the steady rise of activism and social move-
ments against their use. Genetic engineering is by now a common issue 
in mass gatherings of the movement contesting the neoliberal character 
of globalization, and has motivated the creation of permanent campaigns 
on this issue in environmental organizations such as Greenpeace and 
Friends of the Earth. Social movements and activism around issues of ge-
netic engineering have also emerged in parts of Latin America, with a 
timing, and with political and organizational characteristics, specifi c to 
the region in which they emerged and thus distinct from those of their 
counterparts in North America and Europe.

In this chapter I will examine the movements that have emerged in 
Mexico, and offer an interpretation of the meaning of these movements 
in the context of contemporary Mexico and Latin America. My goal is to 
provide an explanation for the rise of these movements that goes beyond 
the usual assumption that resistance arose because the movements in-
volved are essentially anti-technology and anti-progress, or alternatively 
because the technology is essentially bad and thus must be rejected. The 
analytical framework used to interpret these movements draws from a 
specifi c understanding of the relationship between technology and poli-
tics, whereby the establishment of technological hegemonies is seen as 
an essential part of broader hegemonic politics. These concepts will be 
explained in the next section.

The interpretation proposed here views the resistance against commer-
cial genetic engineering in agriculture as an essential part of the broader 
counter-hegemonic movement against neoliberal globalism. More spe-
cifi cally, I argue that the resistance to genetically modifi ed organisms 
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(GMOs) undermines one central aspect of the bid for neoliberal hege-
monic control, the technological one, by displacing the scientifi c and al-
legedly neutral discourse about GMOs, and thus by uncovering the power 
relations at play in the use of this technology. Resistance to GMOs, there-
fore, seeks to overcome the fetishism of technology prevalent in modern 
development discourse. The fi rst section presents the conceptual frame-
work on technology and politics used in this essay. I will then situate 
GMOs in the context of Mexican politics. The next section offers a brief 
analysis of the groups and movements that have recently taken up the is-
sue of GMOs in Mexico. I then discuss the activism performed by these 
groups on one crucial front: the contamination by genetically engineered 
maize imported from the United States of central and southern agricul-
tural fi elds in Mexico, the world’s center of origin and mega-biodiversity 
of maize. In the conclusion I offer an interpretation of what resistance to 
GMOs in Mexico signifi es in the wider context of technological hegemo-
nies. My main conclusion is that the parties promoting genetic engineer-
ing and GMOs have failed to attain hegemonic consensus for reasons that 
are specifi c to the region and to the political-economic context of the 
time.

The Politics of Technology: 

Genetic Engineering as Passive Revolution

Technology is at the core of the production of goods. Through the pro-
duction process it also becomes embedded in the commodities that we 
consume, and occupies an ever larger place in our daily lives. Technology 
therefore occupies a central place in the dynamics of societies. It can thus 
seem surprising that technology has only seldom been a topic of political 
debate or struggle. Part of the explanation lies in the fact that the en-
lightenment thinking on social progress still common in Western societ-
ies views technology as a gift of modernity and as necessarily benefi cial, 
inevitably leading to the greater benefi t of all. Such view of technology 
has been transmitted to Latin American state formation projects from 
the nineteenth century on, notably at fi rst through the dissemination of 
French positivism. According to this modernist view, technology does not 
need explanation or debate. It is neutral socially, and there are no alterna-
tives to it if society is to progress. It is apolitical, the realm of specialists 
and scientists, not of politicians or social movements. This is the view 
that underlies the position of many governments and regulatory institu-
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tions on genetic engineering. It is also most notably the position adopted 
by the U.S. government on the international scene, with its constant in-
sistence that GMOs should be regulated on the basis of “science” only, 
not ideology or politics. Another consequence of this view of technology 
is that resistance to new technologies is considered necessarily regressive 
and against the progress of human societies.

The mirror view of this perspective on technology sees it as the root of 
all problems in modern society, and calls for a return to traditional ways. 
While this view may be held by some in the opposition to GMOs, a more 
sophisticated understanding of technology is usually behind the social 
movements described in this essay.

In this third perspective, technology is considered “underdetermined,” 
as there are a number of alternative developments that can arise from one 
technological advance; branching out is one of technology’s intrinsic 
properties (Feenberg 1999). Therefore, “the choice between alternatives 
ultimately depends neither on technical nor economic effi ciency, but on 
the fi t between devices and the interests and beliefs of the various social 
groups that infl uence the design process. What singles out an artifact is 
its relationship to the social environment, not some intrinsic property” 
(Feenberg 1999, 79).

At a more abstract level, one could argue that to gloss over the tech-
nology embedded in commodities amounts to a certain form of fetish-
ism, similar to the fetishism of commodities discussed by Marx. In other 
words, technology is part and parcel of the social relations of produc-
tion that the fetishism of commodities hides. To debate the technologies 
embedded in commodities, such as the genetic engineering embedded in 
commercial transgenic seeds, is thus to remove the veil of fetishism and to 
question the production process and the social relations underlying them. 
In this conception, technology should be regarded as political, layered 
with ideological as well as cultural components. A version of this perspec-
tive, prevalent among techno-critics today, views technocracy, or the as-
sociation of powerful technology with dominant power relations, as the 
problem. It is the way technology is developed and used and not neces-
sarily technology itself that is at stake. Many contemporary social move-
ments thus view technology as something that must be reappropriated by 
society and not left in the sole hands of governments or corporations.

For the purposes of this paper, the relationship between technology 
and politics is best understood through the concept of technological hege-
monies, which, based on the Gramscian understanding of hegemony (cf. 
Gill 1993; Cox 1993; Gramsci 1971), refers to the emergence of a certain 
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form of social consensus on the use of a predominant set of technolo-
gies. In a context of technological hegemony, dominant technologies are 
thus seen either as neutral or as necessarily progressive, and questioning 
their use becomes an act of transgression, of questioning the social or-
der itself. Since the beginning of the commercialization of GMOs in the 
mid-1990s, genetic engineering has been the focus of an attempt by ag-
rochemical corporations, government offi cials, and a number of scientists 
to form a hegemonic consensus on its use and benefi ts. The topic is still 
hotly debated, however. Quite unlike the Green Revolution technolo-
gies and other technologies that form part of our everyday life, genetic 
engineering has not reached hegemonic consensus but has rather un-
leashed multiple waves of protests around the world against its use. In the 
Gramscian lexicon, the kind of top-down restructuring attempted by the 
supporters of genetic engineering is called a passive revolution. Because 
of the top-down nature of the changes proposed, without the active sup-
port of the users and consumers of the technology (the farmers and the 
consumers of the GMOs), hegemonic consent, if reached, is not organic; 
it is thus more fragile and subject to contestation. The hegemonic debate 
regarding GMOs will be discussed here using the case of Mexico as my 
empirical referent.

The Non-Hegemonic Politics of GMOs

A number of elements have prevented the formation of a hegemonic con-
sensus on GMOs in Mexico. First of all, GMOs entered Mexico at the end 
of the 1980s, at the height of the neoliberal restructuring of state-society 
relations, which Susanne Soederberg (2001) identifi es as a form of passive 
revolution. One of the crucial aspects of this neoliberal passive revolution 
that is of particular import here is the shift in the legitimating rhetoric 
of the state: it shifted from a socially inclusive revolutionary national-
ism, which was sounding increasingly hollow in a context of deepening 
economic crisis from the mid-1960s on, to the disciplining imperative of 
the world market. As Soederberg (2001) put it, the state repositioned itself 
from a developmentalist state to a national competitive one. This shift 
was most clearly felt by the peasantry, who had until then drawn consid-
erable political strength from its role in the 1910s revolution, and from its 
strategic role of providing cheap food and raw materials to the industrial 
sector, at least until the agricultural crisis of the mid-1960s. While in 
fact the peasant sector had become increasingly marginalized in the post-
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war era, the state kept appealing to the revolutionary legacy to sustain its 
hegemonic claim (Hellman 1983; Otero 1999). The neoliberal passive rev-
olution and its “compete or perish” logic only confi rmed this marginal-
ization, but also added numbers to the ranks of the marginalized farming 
population as the state also abandoned once-privileged farmers (Rubio 
1998). The loss of political legitimacy for the ruling Institutional Rev-
olutionary Party (PRI) was substantial. The Zapatista upheaval is only 
the most spectacular and well-known illustration of this (Harvey 1998; 
Gilbreth and Otero 2001; Cockcroft 1998). But another consequence is 
that GMOs enter the picture at a time when the great majority of Mexi-
can rural producers are being explicitly set aside from the national devel-
opment project, making them increasingly redundant as food producers 
and as the source of labor power (Bartra 2004).

The other most relevant change introduced by the neoliberal passive 
revolution was the removal of the pretence of “Mexicanization” of the 
economy and of technology. It is well established that the developmental-
ist project had given priority to capital-intensive technology for indus-
trialization toward the development of a Mexican industrial bourgeoisie, 
rather than full employment policies and labor-intensive technological 
development (Cockcroft 1998; Hellman 1983). Nonetheless, technology 
was defi ned as a public good to be appropriated and developed for the 
benefi t of the Mexican people, used by the state-supported and protected 
national bourgeoisie toward the development of a domestic industry that 
would provide employment for all. A considerable public research and 
scientifi c infrastructure was built to support that aim. For instance, the 
Green Revolution technologies that spread throughout the world in the 
postwar era originated in the Offi ce of Special Studies of the Mexican 
Secretariat of Agriculture in the 1940s. In addition, so-called Mexicaniza-
tion policies were set up to ensure that all investment had to be controlled 
by Mexicans, thus also providing for technology transfer to the domestic 
economy, though they ended up being ineffective in accomplishing that 
aim because of loopholes and lax enforcement (Hellman 1983; Cockcroft 
1998).

Given the reliance on foreign investment to fi nance import substitu-
tion industrialization, however, most technology was imported at great 
cost from abroad. The neoliberal passive revolution removed this nation-
alist tension and its attendant contradiction between reliance on foreign 
import and technology, and the goals of endogenous technology develop-
ment. By the same token, it confi rmed the ascendancy of transnational 
and foreign technology over the national one. Two important legislative 
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changes in this regard were the liberalization of foreign investment reg-
ulations in 1989, allowing for full foreign ownership of Mexican com-
panies (Otero 1996), and the 1987 and 1991 reforms of the intellectual 
property law, making patent protection more stringent, and eliminating 
nationalist and protectionist measures such as the exclusion of patents on 
strategic products (including chemical, pharmaceutical, agrochemical, 
and food products and processes) (Solleiro and Coutiño 1998; Aboites 
and Martínez 1995). Both measures struck a fi nal blow to the Mexican-
ization policy.

Genetic engineering could thus not be covered with the mantle of the 
nationalist and developmentalist technological hegemony that was the po-
litical foundation of the Green Revolution. For a while, at the beginning 
of the 1990s, Mexico’s public research system was poised to become quite 
active in genetic engineering research. Many governmental and academic 
documents identifi ed it as a promising avenue for Mexican agriculture, 
and saw adequate human and basic scientifi c resources available in Mex-
ico (UNIDO 1991; Mexico 1991; Quintero 1996). An intergovernmental 
program, supported by the UNDP, to promote a comprehensive biotech-
nology development plan in Mexico was also designed during that period 
(Mexico 1991). While this plan would have allegedly been directed to the 
needs of Mexican agricultural producers, it was soon abandoned (Quintero 
1999). Instead, a number of cuts were imposed on the public agricultural 
research system, with no exception made of the fl edging genetic engineer-
ing research agenda. Probably as a result of the cuts endured, INIFAP (the 
National Institute for Forestry, Agricultural and Livestock Research), 
the leading Mexican agricultural research center and institutional heir 
of the Green Revolution, has allegedly been very slow and ineffective in 
introducing the new biotechnologies in its research program (Pedraza 
et al. 1998). This is not to say, however, that there is no public genetic en-
gineering research in the country. In the last fi fteen years, there has been 
an important growth of genetic engineering research groups in public in-
stitutions, making Mexico one of the leading Latin American countries 
in this regard (Quintero 1999). But most of the research being done at 
this point does not involve genetic engineering, but rather micropropa-
gation and tissue culture—lower technologies within the biorevolution. 
Only two research centers reportedly have an ongoing genetic engineering 
program, and only one of the two has had concrete results so far (UNIDO 
1991; Pedraza et al. 1998; Quintero 1996 and 1999).

As for private corporate research, only one corporation of Mexican cap-
ital, the transnational Pulsar, uses genetic engineering, although only in 
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the laboratories of its subsidiaries in North America and Europe (Briceño 
1999). The International Centre for Agricultural Research and Training 
(CIICA), the main agricultural Pulsar subsidiary located in Mexico, used 
to perform genetic engineering in its Chiapas laboratories, but the ge-
netic engineering programs have now been transferred to a subsidiary, 
DNAP, located in California. Plants genetically modifi ed in California 
are then sent to Mexico for micro-propagation and fi eld testing. Micro-
propagation is labor intensive, and this explains why it is performed in 
Mexico, where labor is cheaper. The failure to situate genetic engineering 
within a hegemonic framework, therefore, also comes from the fact that 
the technology is clearly controlled by transnational corporations rather 
than by the domestic bourgeoisie. The abandonment of revolutionary 
nationalism during and after the 1980s sapped one major source of legiti-
mation for new technologies.

An attendant element that explains the resistance to GMOs and the 
failure of the latter to become hegemonic is the fact that the state has 
patently failed to protect domestic genetic resources and the peasantry 
against the interests of transnational capital. In fact, as we will see, much 
of the strength of the social movements against corporate genetic engi-
neering comes from their successful demonstration of this lacuna.

Social Actors’ Resistance against the Neoliberal 

Technological Hegemony

Mexico’s political history greatly affected the way in which technology 
dissent could emerge. The political arena was closed for most of the de-
velopmentalist years, circumscribed by the corporatist system of affi liat-
ing workers, peasants, and the popular sector as separate organizations 
into the ruling PRI. That system started to crack from the 1960s on, 
however, with peasant guerrilla movements, student protests, and in-
dependent unions emerging, and with the formation of new opposition 
parties and the legalization of older ones. The cracks grew much wider 
from the 1980s on, with a renewal of party politics accompanying the 
electoral victories of opposition parties, and the emergence of new social 
and political actors. Among these, the independent peasant, indigenous, 
and environmental movements have become three core social actors of 
contestation of the new agricultural biotechnologies.

Rural social forces had been integrated since 1938 into a strict corpo-
ratist structure under the mantle of the Confederación Nacional Campe-

T4504.indb   273T4504.indb   273 5/20/08   6:48:43 AM5/20/08   6:48:43 AM



274 Food for the Few

sina (CNC). The CNC came to assume the role of political control of 
peasants by regulating access to land and containing discontent. It was 
the exclusive intermediary between the campesinos and the state, and per-
vasive clientelist relationships were created over time (Mackinlay 1996; 
Mackinlay and Otero 2004). The control of campesino politics by the 
CNC started to break down at the end of the 1950s, with the formation 
of independent peasant and rural workers’ unions and a number of armed 
groups, both directed at the counter-agrarian policies of most postwar 
governments. In the 1970s, a large number of commodity- and service-
based organizations were created, at fi rst under the control of the CNC, 
but soon reaching beyond that control (Mackinlay 1996). Demands for 
autonomy from state domination, and from the control of the caciques 
it implied, soon became a core issue among peasant groups, ultimately 
leading to the formation of the Union Nacional de Organizaciones Re-
gionales Campesinas Autónomas (UNORCA) in 1985 (Harvey 1996; 
Mackinlay 1996). Other autonomist peasant groups have emerged in the 
wake of the neoliberal withdrawal of the state from the countryside and 
of the signing of the North American Free Trade Agreement (NAFTA) 
in 1993. UNORCA has been the peasant organization most involved in 
the debate on GMOs in agriculture. This orientation has been bolstered 
by the integration in 1999 of UNORCA into Via Campesina, an interna-
tional consortium of peasant organizations from around the world, set up 
to defend peasant lifestyle and livelihoods in international forums. Via 
Campesina stands for farmers’ rights and argues against stronger forms 
of intellectual property (such as patents) on seeds and on plant variet-
ies, for the recognition of the contribution of peasant communities to the 
preservation of biodiversity, and for the precautionary principle in deal-
ing with the introduction of GMOs. UNORCA integrated these issues 
in its political agenda from 1999 on (Via Campesina 1999; Ladrón de 
Guevara  1999a; UNORCA 1999).

At the end of 2002, just before a 1 January 2003 NAFTA deregulation 
deadline for most agricultural products (excepting only corn, beans, and 
powdered milk), a large number of groups including UNORCA banded 
together under the banner of El campo no aguanta más (“The country-
side can take no more”). The movement was aimed most forcefully at 
demanding that the government renegotiate the agricultural chapters of 
NAFTA, but also protests the fact that the government has constantly 
failed to enforce quotas and tariffs on maize imports since the coming 
into force of NAFTA in 1994 (La Jornada 1999; Enciso 2003; Acuña 
Rodarte 2003, 134). According to some commentators, the wave of mo-
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bilization sparked by the creation of El campo no aguanta más was such 
that it represented the rebirth of the campesino movement in Mexico 
(Hernández Navarro 2003). This rebirth was, however, short-lived, the 
group being disbanded in July 2004.

The GMOs debate was part of the negotiations that led to the signing 
of a new Acuerdo para el Campo (Agreement for the countryside) in April 
2003 between the government and a number of peasant organizations, 
including El Campo no aguanta más. The Acuerdo stipulated that a new 
Law on Biosafety and Genetically Engineered Organisms would be pro-
mulgated. The manner in which the demands for autonomy and for the 
preservation of peasant livelihoods and biodiversity were to be promoted 
by this law, however, was not clear. What was clearly stated, however, 
was that the purpose of the law was to ensure that “biotechnology has 
better chances to contribute to the development of agriculture” and “to 
design and implement a national policy in relation to the experimenta-
tion, production and commercialization of products of biotechnology and 
genetic engineering” (Acuerdo 2003, art. 225, author’s translation). Such 
clause seems to contradict UNORCA’s and other peasant organizations’ 
earlier rejection of transgenic agriculture as a tool for rural development 
(Ribeiro 2003). It thus remains to be seen whether this agreement be-
tween independent peasant organizations and the state will lead to their 
cooptation, as happened with the policy of concertación at the beginning 
of the 1990s (Harvey 1996; Mackinlay 1996), or if it really means, as 
Armando Bartra (2003) recently suggested, a victory in a gradualist sce-
nario of reform toward a more inclusive agricultural policy and toward 
continued peasant mobilization.

Another set of agents of techno-resistance in Mexico is the indigenous 
autonomist movement, which also emerged from the breakdown of the 
corporatist structure. As the indigenous communities had been for-
mally integrated into the CNC in 1965 (Mackinlay 1996), the indigenous 
movement took shape within the autonomist peasant movement, sharing 
much of its agenda against the CNC and in favor of autonomy from state 
clientelism and paternalism. It gained strength and independence with 
the support of international human rights groups, and with the emer-
gence of indigenous issues in high-profi le forums such as the UN Con-
ference on Development and the Environment in Rio in 1992 (Sarmiento 
1996). During the 1980s and 1990s, indigenous groups started to dif-
ferentiate their political programs from the campesinista (peasant, land-
reform-oriented) claims to land, toward the claim for territory and self-
determination as a people. These demands were met repeatedly with 
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rebuttal. Consistently failing attempts at legislative reform were a key 
motivation behind the Chiapas uprising of 1994, and the accompanying 
unilateral proclamation of autonomy of a number of indigenous commu-
nities (Otero and Jugenitz 2003).

The new Indian Rights Law voted by Congress in April 2001 is not 
likely to resolve the confl ict. It is, in fact, a mutilated version of the San 
Andres Accord, which had been signed between government representa-
tives and the Zapatistas in 1996, fi nally presented to Congress by Presi-
dent Fox at the beginning of his administration in 2000 and then modifi ed 
by the Senate before ratifi cation. Most indigenous groups, including the 
EZLN, were quick to condemn the new law. Among other issues, the 
central concepts for both territory and self-determination that were part 
of the San Andres Accord were gutted from federal recognition, and it 
was left for each state legislation to decide on specifi c forms of recogni-
tion. The new law does not prevent indigenous communities from owning 
natural resources, but also allows for their private appropriation by out-
siders (Ross 2001a; Thompson 2001; Associated Press 2001). Moreover, 
faithful to the longstanding legacy of indigenismo, indigenous peoples are 
still regarded by the law as objects of public assistance, rather than as 
subjects of the rights that they have been demanding (Otero 2004b). De-
spite these setbacks, the indigenous movement has gained much political 
prominence over the last decade, a prominence that has been put to use 
in regard to biotechnology. Their main struggle has targeted a number 
of bioprospecting projects, whereby traditional indigenous knowledge is 
sought by pharmaceutical companies in their search for useful biological 
compounds. Groups such as the Chiapas Council of Traditional Indige-
nous Midwives and Healers (COMPITCH), founded in 1994 (the year of 
the Zapatista uprising), have been very active against such projects, which 
they have come to view as attempts at biopiracy (RAFI 1999; Raghavan 
1999; Weinberg 2001; ETC 2001; Ross 2001b; Belejack 2002; Barreda 
2003).

Through their claims for autonomy and for control over natural and 
productive resources, peasant and indigenous groups have implicitly, and 
at times explicitly, voiced an environmentalist discourse. This is espe-
cially true of the indigenous and small-scale farmers’ groups, with tra-
ditional practices reputed to conserve biodiversity (such as traditional 
agriculture based on a diversity of crops rather than on monoculture; 
traditional botany; shade coffee growing that helps to preserve the rain-
forest; and so on). This contribution to biodiversity has drawn consider-
able additional support for their cause. While “traditional” practices were 
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once viewed as backward and a feature to be done away with, they are 
now becoming viewed by some as ecologically necessary (Bartra 2004). 
In fact, many of the environmental claims of these groups echo or are 
informed by agroecology, an ascending agricultural productive paradigm 
promoting environmentally and culturally balanced productive practices, 
often drawing substantially from traditional practices and knowledge as 
well as from Western science (Altieri 1995).

A group that has environmental issues as an exclusive target is the 
Mexican chapter of Greenpeace. In fact, Greenpeace-Mexico has been 
the most vocal nongovernmental organization mobilizing against genetic 
engineering. It started to seriously tackle the issue at the end of 1998, 
focusing on what is most likely to resonate with a broad sector of Mexi-
can society—genetically engineered maize. Greenpeace-Mexico is quite 
different from the other Mexican civil-society organizations involved 
with genetic engineering, as it corresponds more to the model of social 
movements found in industrialized countries and is not linked organi-
cally with the political history of the country. Greenpeace-Mexico has no 
broad popular constituency or large membership—hence it should per-
haps be characterized as an NGO rather than a civil-society organiza-
tion. Nor does it get much fi nancing from local sources, relying instead 
largely on Greenpeace International (Covantes 1999). It also extensively 
uses the media, focuses on nontraditional issues, and relies on a transna-
tional network of support. In contrast, while the peasant and indigenous 
movements that emerged out of the decline of the agrarian corporatist 
structure also espouse some of these mobilization characteristics (use of 
the media, transnational linkages, and nontraditional issues such as biodi-
versity and cultural identity), their mass membership and the prominence 
of productive and class issues keep them closer to a traditional model of 
political participation and collective action.

Counter-Hegemonic Struggles to Reclaim the Genetic 

and Technology Commons

While the introduction of GMOs in Mexico dates back to the early 1990s 
with the deregulation of the productivity enhancing dairy hormone 
rBST, a broad political debate over the issue is only now surfacing. Of all 
the issues and products of genetic engineering up for debate, transgenic 
maize is the one that has most galvanized the Mexican public and a num-
ber of social movements.
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Maize is Mexico’s staple food, the most widely cultivated crop, which 
started to be domesticated in this region about 10,000 years ago. It holds 
great symbolic importance, particularly in indigenous communities, 
where people themselves are regarded as being made of corn. British an-
thropologist Eric Thompson wrote in 1966: “Love of the soil is found 
among peasants the world over, but I doubt that there is a more strongly 
mystical attitude toward its produce than in Middle America. . . . Even 
today, after four centuries of Christian infl uence, [maize] is still spoken of 
with reverence and addressed ritualistically as ‘Your Grace’ ” (Thompson 
2002, 86). Southern Mexico is also the center of origin and of mega-
 biodiversity for this crop, with more than 50 distinct races of maize and 
some 10,000 varieties kept in the maize germplasm collections of INI-
FAP as well as of the International Maize and Wheat Improvement Cen-
tre (CIMMYT). In Mexico one can also fi nd in the wild the two closest 
parents of maize: teosinte and tripsacum (Serratos 1998). It also carries 
tremendous economic importance: about 70 percent of the cultivated sur-
face is planted with local landraces (5.5 out of 8 million hectares), and 
68 percent of the maize cultivated is for domestic human consumption 
(Mellen 2003; see Chap. 3 by McAfee and Chap. 6 by Fitting, this vol-
ume). Among the potential environmental problems identifi ed with the 
eventual introduction of Bt maize in Mexico is the loss of biodiversity 
that transgenic maize could cause. Bt maize is a variety that has been ge-
netically engineered to produce its own insecticide, the bacterium Ba-
cillus thuringiensis. Concerns are greatest especially if maize is modifi ed 
to include the Terminator gene (a gene that makes the seeds of a plant 
sterile [Jefferson et al. 1999]); but also because of the rapid development 
of resistance by pests to Bt (an otherwise very useful biological insecticide 
widely used in organic agriculture); and the potential development of new 
pests or the intensifi cation of already existing ones. The latter could be-
come a problem since the pest that Bt maize was sold for is not present in 
Mexico, and close relatives of that pest could become resistant to the Bt 
toxin if exposed to Bt maize (Serratos 1998; Gálvez and González 1998). 
These issues prompted some debate among specialists and academics 
when Bt maize started to be commercialized in the United States in the 
mid-1990s. The Mexican government fi nally banned the cultivation of 
transgenic maize in 1998, and fi eld tests in 1999.

But a ban on cultivation has not been enough to bar Bt maize from 
entering Mexico. Even as early as 1996, some specialists were predicting 
that transgenic maize would enter the country in the short term: “The 
introduction of transgenic maize in Mexico is not only a possibility; we 
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can foresee that it will happen in the short term, legally or not” (Serratos 
1998, 80; author’s translation). The reason for this is that Mexico imports 
increasing amounts of maize from the United States, some 5 million tons 
a year (almost twice as much as the amount planned under NAFTA), ac-
counting for 24 percent of total corn consumption in Mexico and 11 per-
cent of U.S. maize exports (Mellen 2003). Transgenic maize in the United 
States accounts for an increasing proportion of the maize crop. While 
these imports were supposed to be dedicated exclusively for animal feed 
and the production of high fructose corn syrup, its distribution through 
public food agencies in many parts of the country ensured that it would 
eventually be used as seed for planting. In the debate that ensued, farm-
ers admitted that they had planted maize distributed through the food 
agency (Serratos 1998; Covantes 1999; Mellen 2003).

Beyond the environmental issues already explained, other issues that 
have been raised include the liability for the intellectual property embed-
ded in transgenic seeds in cases of contamination. Would farmers who 
inadvertently planted GM seeds be made to pay royalties to the trans-
national corporation owning patents on the technology? In Canada, a 
farmer named Percy Schmeiser lost a legal battle against Monsanto, which 
accused him of using its technology without paying the royalties. Schmei-
ser claimed he is the victim of genetic contamination and never willingly 
planted Monsanto’s GM seeds. A fi nal issue for farmers raised by the con-
tamination of landraces is the potential loss of non-GMO grain markets.

Greenpeace has drawn considerably on the symbolic power of maize 
in Mexico to make its case, noting not only the dangers for this millen-
nial crop, but also the hardship suffered by national producers confronted 
with increasing amounts of allegedly “dumped” maize from the United 
States. Moreover, through its numerous actions around the issue, Green-
peace taps into a still very resonant nationalist and anti-imperialist chord 
among the Mexican population. For instance, during 1999, both the An-
gel de la Independencia, a monument to the heroes of the Independence in 
Mexico City, and a historic fortress in Veracruz, also symbolizing Mexi-
can resistance to imperialism, have been occupied by Greenpeace activ-
ists, who announced the “Mexican declaration of genetic independence.” 
Moreover, a huge banner was displayed denouncing U.S. imperialism un-
derpinning the import of transgenic maize in Mexico.

Greenpeace has also largely taken advantage of the institutional fail-
ures and loopholes in the regulation of genetic engineering in Mexico, 
and the fact that the import of transgenic maize in such quantities dem-
onstrates that the government is not respecting its own regulations 
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regarding NAFTA quotas and tariffs or the protection of Mexican biodi-
versity. During other demonstrations, Greenpeace activists have attached 
themselves to rails in front of trains which contained maize imported 
from the United States, or demonstrated in the port of Veracruz in front 
of shipments of U.S. maize, asking to see the permits for the import of 
transgenic grain (Pérez 1999). In order to prove its allegations that trans-
genic maize was being imported into Mexico—something which the 
government was denying—it contracted a laboratory from Austria to test 
samples of U.S. maize, and then went to the Ministry of Agriculture with 
the evidence. Agriculture offi cials then sent Greenpeace to the Ministry 
of Health, arguing that since the claim is that transgenic maize is be-
ing consumed by humans, the issue pertains to the latter administration. 
In turn, the Ministry of Health declined to deal with the issue, saying 
that it was the Ministry of Agriculture’s responsibility. Greenpeace thus 
successfully exposed the contradictions and gaps in the regulation of the 
introduction of transgenic crops in the country, and pressed the gov-
ernment to take action. Greenpeace has also participated in forums on 
genetic engineering, produced a video on genetically engineered maize 
and its consequences for Mexico, and argued for the opening up of GMO 
regulation and monitoring institutions to civil society organizations.1

Other important social forces mobilizing against transgenic maize are 
UNORCA and its network of regional peasant associations. UNORCA 
has held forums dealing with this issue, and has managed to gather farm-
ers’ support against the idea of using transgenic crops by showing the 
dangers of this technology for small-scale peasant agriculture (UNORCA 
1999; Ladrón de Guevara 1999b). Activism against transgenic crops also 
spread in the agricultural regions of Mexico, notably in Chiapas, where 
more than 100 Chiapas Indian communities’ representatives held a Maize 
Meeting in San Cristóbal de las Casas in April 2001. A vow was made 
not to use transgenic corn in Chiapas (Weinberg 2001). The seminar “In 
the Defense of Maize” was organized in Mexico City in January of 2002, 
and attended by a consortium of 138 Mexican and international organiza-
tions. One of the outcomes was an international declaration calling for 
an immediate moratorium on the imports of transgenic corn into Mexico 
(Notimex 2002; UPI 2002; Biodiversidad en América Latina 2003; see 
Chap. 3 by McAfee and Chap. 6 by Fitting, this volume). An interna-
tional day of action against the contamination of the center of origin of 
maize also took place in April 2002, with actions in a number of countries 
across the Americas. Food companies also started to react to public con-
cern on the issue. Although Mexico has no consumer organizations or 
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consumer activism to speak of, Maseca, the largest corn processor in the 
country, changed its mind during 2000 about publicly supporting GMOs 
and using transgenic corn in its products, and instead pledged not to use 
it (Massieu Trigo and González 2000).

When an article in the British scientifi c journal Nature, published at 
the end of 2001, claimed to have proof of the transgenic contamination 
of maize in the southern states of Mexico, the issue became international, 
and provided new material to bolster the global and domestic anti-GMO 
movement. The study was at fi rst denounced by Ministry of Agricul-
ture offi cials and scientists associated with the genetic engineering in-
dustry and even disavowed by the editors of Nature, an unprecedented 
move (Freeman 2002; Kaufman 2002; Elias 2002; Mellen 2003; Milenio 
2001). But the Environment Ministry eventually confi rmed the fi ndings 
with its own and other studies. Ministerial declarations since then have 
shown that the contamination might be even more widespread than ini-
tially thought (Kaufman 2002; Ho 2002; Brown 2002). These studies and 
the mounting public and international pressure sparked an intense debate 
within the Mexican Congress, which voted in December 2001 to advise 
the Department of Agriculture to unilaterally halt imports of transgenic 
corn from the United States, in addition to undertaking a comprehensive 
study of the scope and magnitude of the contamination and to formulate 
a remediation plan. A new proposal for a Biosecurity Law is blocked in 
Congress. In the meantime, the administration does not seem intent on 
stopping or even slowing down the import of U.S. transgenic maize.

The battle was also waged in the courts. Greenpeace, UNORCA, a 
number of other peasant organizations, academic research groups, and 
prominent individuals began a formal complaint process against the 
Mexican government at the Federal Tribunal for the Protection of the 
Environment (PROFEPA) to seek an immediate ban on the import of 
transgenic corn from the United States. After the repeated calls for a 
moratorium on imports of transgenic maize were not heeded by the Mex-
ican government, an appeal to the Commission for Environmental Co-
operation of NAFTA was made in April 2002. The CEC is designed as a 
formal complaint process for citizens of the NAFTA region against any of 
the three governments when these fail to enforce their own environmen-
tal laws. The decisions of the CEC are nonbinding, but are considered 
a signifi cant recourse for civil society organizations to push a govern-
ment into action. In the appeal to the CEC, Greenpeace was joined by 
the Unión de Grupos Ambientalistas, as well as by Oaxaca-based indig-
enous and peasant groups such as the Unión de Comunidades Zapotecas 

T4504.indb   281T4504.indb   281 5/20/08   6:48:45 AM5/20/08   6:48:45 AM



282 Food for the Few

y Chinantecas and the Comité de Recursos Naturales de la Sierra Norte 
de Oaxaca (Notimex 2002; UPI 2002). At the CEC Secretariat, the fi le 
was dealt with under Chapter 15 rather than Chapter 14 of the North 
American Agreement on Environmental Cooperation, thus giving the is-
sue priority status, more resources, more leeway in the design process, 
and a higher profi le (Carpentier 2003). The fi nal report was issued in 
September 2004, recommending that the Mexican government suspend 
imports of genetically modifi ed corn, but was met with the skepticism of 
the U.S. and Canadian governments (SourceMex 2004), which could oth-
erwise have been important levers in pressuring the Mexican government 
to act on this matter.

Overall, despite the numerous attempts by supporters of genetic en-
gineering and by industry representatives or front groups to cover up 
the contamination issue and discredit the studies, the anti-GMO and 
environmental movements have managed to position this issue as a new 
symbol of the incapacity of the current regulatory environment and of 
industry to deal with GMOs in a way that would be safe for the environ-
ment and for humans,2 thus undermining any hegemonic appeal to this 
technology as a new basis for the development of the countryside.

Steps toward Techno-Democracy?

As demonstrated in this essay, there is currently a substantial amount of 
mobilization around the issue of genetic engineering by a diversity of so-
cial actors. What brings these groups together around this issue is not the 
technology as such, but more crucially the power relations that genetic 
engineering currently implies, namely the top-down, undemocratic, and 
arbitrary nature of its introduction into and use in the Mexican country-
side. Binding these groups (within Mexico and internationally) are also 
certain conceptions of power and democracy that inform their rejection 
of current genetic engineering. At stake is a rejection of the capitalist 
state, and of the liberal and neoliberal electoral democracy which adapts 
to capital accumulation and its technological needs rather than to the 
needs of food consumers and indigenous or peasant communities.

The end of the authoritarian developmentalist era brought about the 
potential for indigenous and peasant communities to reclaim their en-
vironmental, biodiversity, genetic, cultural, and knowledge commons 
from the state. But the transition to neoliberalism has introduced a new 
threat, that of privatizing these commons. Because genetic engineering 
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is controlled by giant transnational corporations and because it is emerg-
ing in a context of intensifi cation of strict intellectual property rights re-
gimes, it has become a potent example of that threat. The policy response 
to the privatization of the biodiversity commons has been weak, with a 
regulatory regime full of loopholes and contradictions, apparently bent 
on protecting private accumulation interests rather than consumers and 
indigenous and peasant communities. The struggle of the Mexican peas-
ant and indigenous movements has thus become one that centers on au-
tonomy from centralized, top-down state power as well as one against 
the commodifi cation and depletion of their commons. In doing so, these 
movements are taking crucial steps toward the end of the technological 
fetishism behind neoliberal globalism, toward self-management and the 
democratic control over their natural resources as well as technology it-
self. At the same time, they are becoming political actors that cannot be 
ignored when considering the interaction between technological change 
and more participatory and sustainable forms of development. Thus, 
while some of their goals and strategies are immediate, their “success” 
and importance should not be evaluated solely on the basis of immedi-
ate legislative change. Rather, their signifi cance is broader and should 
be viewed in the long term. Their success will be measured ultimately 
by changes in the way technology is understood and incorporated in our 
daily lives, in food production systems, and in local, national, and global 
technology governance.

Notes

1. The sources for this section on Greenpeace include Mexican press coverage 
of their actions, an interview with Liza Covantes, head of the Genetic Engineer-
ing Campaign at Greenpeace-Mexico in Mexico City (Covantes 1999), and vari-
ous press releases and documents produced by Greenpeace.

2. An earlier major issue drawing similar fi re was in 2001, when StarLink® 
corn, a transgenic variety of maize approved by the FDA only for animal con-
sumption, was found in the U.S. human food chain. 
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CHAPTER 12

Conclusion: Food for the Few?

Gerardo Otero and Gabriela Pechlaner

The purpose of this concluding chapter is to offer a conceptual wrap-up 
of the foregoing discussions, address potential alternatives, and propose 
a research agenda. What does it all mean for Latin American countries? 
First, looking at the general overview chapters of Latin America and the 
case studies from three of its largest countries makes it very clear that the 
export of the U.S. model of modern agriculture has some very particular 
effects for this region. In the introductory chapter, Gerardo Otero out-
lined some potential concerns over the export of this model to developing 
countries. As we indicated in Chapter 2, a number of social issues with 
this model already became apparent with the introduction of Green Rev-
olution technologies in the postwar period. Kathy McAfee highlighted 
the “geographies of difference” and how these make a direct transfer of 
genetic engineering products, designed for U.S. conditions, highly prob-
lematic. Both socioeconomic profi les of most Latin American producers, 
and the specifi c ecological conditions of the region, make it imperative to 
move toward a locally based, bottom-up approach to plant breeding.

The case studies presented here substantiate many of these concerns 
and draw further attention to three issue areas of particular salience to 
the Latin American agricultural biotechnology experience: social po-
larization at the national level, international equity, and environmental 
impacts. These will be discussed in more detail below. The case for the 
development of an alternative to the technological paradigm offered by 
biotechnology as the continuation of modern agriculture is weak, but 
imagining an outline is possible. Finally, we will offer some areas for fu-
ture research on how the biotechnology revolution is affecting agrarian 
social structures, biodiversity, and the environment.
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Latin America and Agricultural Biotechnology

This collection of studies provides a conceptual and empirical overview 
of Latin American agricultural biotechnology: from adoption to impact, 
there are defi nite differences between advanced industrial countries and 
developing ones with respect to their relationship with agricultural bio-
technologies. Some of these differences can be seen in the negotiation 
and implementation of regulatory frameworks around biotechnology, 
such as McAfee (Chap. 3) indicates, as do Jansen and Roquas (Chap. 4), 
while others can be seen in the more general patterns around particular 
issues of hunger or biodiversity, such as discussed by Poitras (Chap. 5) 
and Fitting (Chap. 6). One thing that binds all these experiences is the 
seemingly irrevocable linking between neoliberal economic reforms, 
modern agriculture, and genetic engineering technologies. The techno-
logical package of modern agriculture, now extended by the addition of 
biotechnology, is inevitably associated with economic (free-market) poli-
cies. While this is not necessary for the technology itself, it has been the 
specifi c policy context for its dissemination.

Perhaps no chapter more explicitly draws the link between biotechnol-
ogy and neoliberal economic restructuring than Miguel Teubal’s chapter 
on the adoption of genetically modifi ed soya in Argentina (Chap. 8). Ar-
gentina is one country that has fully embraced the biotechnology/free-
market agricultural program. The country has undertaken the most radi-
cal structural adjustments toward neoliberal reformation, including the 
rapid deregulation and dismantling of agricultural boards and supports 
that could otherwise mitigate impacts on food supplies and on medium 
and peasant farmers (Chap. 8). In about a decade, Argentina’s agriculture 
has been reoriented away from production for the domestic market and 
toward the production of GM soy for the export market. Other coun-
tries responding to the call of the export market and pressures to open 
their markets undergo similar reorientations, though few to the extent of 
Argentina (see, for example, Fitting on Mexican restructuring, Chap. 6).

Not all connections to neoliberal restructuring and biotechnolo-
gies occur at the national or even the offi cially sanctioned level, how-
ever. In some cases the connection is made through the cobbled-together 
responses of subsistence producers under stress. Hisano and Altoé 
(Chap. 10), for example, argue that despite an offi cial national prohibi-
tion against GM crops, many small soybean farmers in Brazil turned to 
the use of genetically modifi ed soybeans when faced with rapid economic 
restructuring in the hopes that these crops would circumvent their eco-
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nomic imperilment. And yet, in spite of such attempts at economic sur-
vival, these case studies vividly illustrate how the combination of neolib-
eral policies and modern agriculture negatively affects subsistence and 
other small farmers in Latin America. The reaction of these farmers dif-
fers by country and by circumstance, but some basic strategies are com-
mon to all. Some producers rush to grab a place in the global economy, 
maximizing their capital investment, as they try to “fl ee toward the fu-
ture,” as Teubal put it in his chapter. While successful for some, eco-
nomic devastation is the result for most. For many subsistence farmers, 
even the attempt is not an option and they are forced to other strategies 
for survival. Social polarization is the inevitable result.

While broad patterns can be found, there are also distinctions among 
Latin American countries that signal the potential for an emerging re-
gional stratifi cation based on differential incorporation and adoption of 
biotechnology and modern agriculture. The neoliberal paradigm, spe-
cifi cally manifested here in deregulated agriculture and a transition to 
GM technologies, is prompting different regional incorporation into the 
global economy. Argentina’s profound neoliberal restructuring and full-
scale transition to GM soya production for export has transformed it into 
a major player in the global soybeans market, for example (Chap. 8). The 
international role to be played by many other Latin American countries 
is not yet as clear as Argentina’s. The role of Brazil, another major soy-
beans producer, will highly depend on the resolution of massive inter-
nal struggles over the regulation of biotechnology (Jepson, Brannstrom, 
and Stancato de Souza, Chap. 9). Similarly, Mexico currently addresses 
its GM adoption somewhat inconsistently, on a case-by-case assessment 
(Poitras, Chap. 5). Mexico’s relationship with GM crops takes place in 
a context of a high level of peasant and environmental opposition, espe-
cially with respect to corn (Poitras, Chap. 11).

The outcome of many of these national dynamics remains to be seen. 
Our current data are still insuffi cient to predict the outcome of specifi c 
regional stratifi cation patterns. Yet the cases presented here do provide 
enough evidence to fl ag a clear shifting of the international division of 
labor in agricultural production.

Emerging Patterns of Impact: Food for the Few

In our assessment of this collection of case studies we fi nd overwhelm-
ing evidence that the adoption of the technological paradigm of modern 
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agriculture in general, and the addition of biotechnology to that model in 
particular, are having profound effects on agrarian social organization in 
developing countries. These changes are evident in the increasing social 
polarization, the growing dissimilarity and differential viability between 
commercial and subsistence production, the consequent uprooting of 
peasants, the replacement of traditional staples production with produc-
tion for export, and the increased dependency on food imports.

Some would argue that social reorganization is a necessary component 
of technological change to production, and to avoid any change that has 
negative impacts would be to exclude any potential for good as well. In 
this situation, the rate of change may be the key to mitigating negative 
impacts, if the technology is deemed to have social utility. The changes 
brought about by agricultural technologies in an industrialized country, 
however, where only 2 to 3 percent of the economically active population 
engages in agriculture, are going to be drastically different than the social 
experience of that change in a developing country, where 25 to 60 percent 
of the economically active population engages in agricultural production. 
The difference in these percentages needs to be placed at the forefront 
when considering the “necessary” proletarianization of subsistence peas-
ants who are no longer viable in the transition to commercial agriculture 
and neoliberal economic restructuring. In the developing-country expe-
rience represented here, poverty and hunger appear to be the most con-
sistent companions of such impacts on social organization.

As Teubal (Chap. 8) clearly illustrates with respect to Argentina, hun-
ger, in many situations, is less about food-production capacity than about 
food entitlement. Argentina’s dramatic transition from one of the few de-
veloping countries self-suffi cient in food to a country in crisis—where 
half the population is below the offi cial poverty line and one quarter is 
so impoverished as to be unable to cover basic food needs—occurred in 
the context of increasing agricultural production. In sum, the question of 
hunger and whether biotechnology will, in fact, become the savior of the 
poor appears to be answered in these chapters with a resounding “No,” 
at least in the current social and political context. While the technology 
is purportedly pro-poor, there is ample evidence that numerous factors 
preclude the poor from accessing its intended benefi ts. As we outline in 
our investigation of the Green Revolution (Chap. 2), increased food pro-
duction does not necessarily lead to decreased hunger. Despite the Green 
Revolution’s theoretical “scale neutrality,” and despite its phenomenal 
success with respect to increasing cereal yields, hunger and poverty actu-
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ally increased in many regions as a result of it. The social and economic 
context of the technology, not just its ability to increase food production, 
was revealed to be central to food security.

Manuel Poitras (Chap. 5) addressed the question of biotechnology’s 
proposed scale neutrality directly, through an investigation of its poten-
tial benefi ts to small producers. Poitras’s investigation of the modifi cation 
of patent laws, the style of regulation in Mexico, and the impacts of shifts 
away from publicly funded research supports the conclusion that the 
overwhelming direction of biotechnology is not likely to positively affect 
small holders. The problems of technology dissemination are therefore 
clearly not the only factors contributing to increased social polarization, 
as in many cases these technologies are inapplicable to the needs of small 
producers. In the case of rBST use in Mexico, for example (Otero, Poi-
tras, and Pechlaner, Chap. 7), no amount of the technology’s dissemi-
nation would be likely to improve the milk productivity of cows on the 
smaller dual-purpose or seasonal farms, where proper nutrition is often a 
signifi cant barrier to production.

The prospects for those agricultural producers outside of the increas-
ingly globally integrated food system are consistently bleak. This may be 
due to partial technology diffusion, technology inapplicability, or inter-
national inequality (as will be discussed). Repeatedly, these case studies 
tell a story of declining subsistence and small-commodity producers with 
limited or no alternative means of support. In this respect, the addition 
of biotechnology to the technological package of modern agriculture has 
not changed the anti-poor technological dynamics of modern agricul-
tural development in any way, other than to exacerbate its concomitant 
negative effects of capital concentration and centralization that the tech-
nology facilitates.

Biotechnology in the Latin American Environment

As noted in a number of these chapters, the environmental concerns 
raised by agricultural biotechnologies are diverse, ranging from food 
safety concerns to “superweeds” and other unexpected repercussions, 
with everything in between. Many of the environmental concerns raised 
about the technology lack a suffi cient degree of scientifi c knowledge and 
certainty; but they are nonetheless serious in their potential. Two very 
signifi cant environmental problems that are supported by a fair amount 
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of scientifi c knowledge are biotechnology-specifi c exacerbations of prob-
lems initiated by the importation of the Green Revolution: petrochemical 
reliance and threats to biodiversity. As noted in Chapters 2 and 3, the 
position of herbicide tolerance as the most prevalent genetically modi-
fi ed trait has an indisputable impact on the further entrenchment of pet-
rochemical reliance. This petrochemical dependency is arguably already 
unsustainable in the American agricultural system. The threat to biodi-
versity is much more multicausal—and graver—in Latin America, a re-
gion of biological origin of many plant species with great importance to 
world food production.

Genetic contamination, in itself, greatly expands on the threats that 
the Green Revolution’s industrial monocropping introduced to biologi-
cal diversity. Weaknesses in many Latin American state structures can 
mean that even when regulations are put in place—such as those pro-
hibiting the cultivation of GM corn in Mexico—negative environmen-
tal repercussions (i.e., the contamination of landraces) still occur. The 
social control over biodiversity does not begin and end with regulation, 
however. These case studies of Latin America also reveal a proliferation 
of connections between the social and the environmental (e.g., McAfee, 
Chap. 3). At a most basic level, agricultural producers pushed to the edge 
of economic viability are going to engage in their practice in the most 
profi table way; environmental considerations are necessarily pushed to a 
second or third order of priorities. Sometimes the very adoption of the 
technology, with all its attendant environmental issues, is directly geared 
just to stay economically afl oat in the face of restructuring, as exemplifi ed 
by Brazilian farmers. Hisano and Altoé (Chap. 10) call this a “farmer’s 
dilemma.” Many of the links between social and environmental effects, 
however, are not so direct. Elizabeth Fitting (Chap. 6) demonstrates how 
even those actions seemingly not directly affecting a negative environ-
mental response can result in long-term compromises to something as 
signifi cant as in situ maize biodiversity in Mexico. Specifi cally, Fitting 
outlines how the adaptation strategies of rural households struggling un-
der neoliberal reforms (i.e., out-migration and increased corn production) 
occur with accompanying risks to long-term corn production, and hence 
maintenance of the local landraces. Fitting calls these adaptation strate-
gies the social aspect of biodiversity.

In all of these cases, the social context of biotechnology’s diffusion can 
be seen to exacerbate its undesirable environmental impacts. At the same 
time, the negative social effects of its associated agricultural restructur-
ing are decreasing the capacity for social debate over these impacts.

T4504.indb   294T4504.indb   294 5/20/08   6:48:47 AM5/20/08   6:48:47 AM



Conclusion 295

Global Governance and International Equity

Regionally our case studies hint at the internal differentiation that Latin 
America is undergoing with respect to different countries’ responses to 
biotechnology and subsequent adoption into the global food market. Yet 
there still remain numerous commonalities among developing countries 
negotiating at the global policy table. Jansen and Roquas (Chap. 4) pro-
vide insight into the different ways that Latin American countries con-
fronted the need for biotechnology regulations. While some countries 
were stimulated to respond by their early involvement with the industry, 
others were only prompted by becoming signatories to the Cartagena 
Protocol on Biosafety. The Cartagena Protocol aims to harmonize bio-
safety regulations; however, there is room for country-specifi c approaches 
to creating these regulations, and each country was found to arrive at 
its particular regulatory response through a number of different internal 
and external factors. The high cost and necessary expertise required for 
developing such a system, however, led many developing countries to rely 
on international—“absent expertise”—models and standards, rather than 
engaging in internal processes of lawmaking adapted to local conditions.

There are a number of consequences to this international modeling, 
which Jansen and Roquas argue tends to “forget” the weak state character 
of many Latin American governments. The “inadequacy of state perfor-
mance” and “inability to enforce laws” that the authors outline is given 
full illustration with GMO prohibition in Brazil (Jepson et al., Chap. 9) 
and on the contamination of landraces in Mexico (Fitting, Chap. 6), 
where regulations and the enforcement of regulations are demonstrated 
to be two very separate things. Two other consequences of this interna-
tional support speak more directly to the global power imbalance around 
such technologies: an emphasis on “sound science,” which supplants the 
precautionary approach, and a silencing of public debate over the technol-
ogy as a result of this emphasis (McAfee, Chap. 3). The disadvantage of 
developing countries in addressing their societal needs is exacerbated by 
a reliance on expert systems detached from local concerns and contexts 
(Jansen and Roquas, Chap. 4).

The “developing country disadvantage” regarding regulation mani-
fests itself in various ways. First, as mentioned, there may be a consider-
able mismatch between regulation and enforcement. Second, the selec-
tion of regulations with social criteria in mind is usually absent, as it is 
the most powerful lobby groups that push for regulations that favor their 
economic interests. Third, the economic disadvantage of these countries 
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also affects their ability to conduct the necessary assessments on the ex-
tent to which technologies are in their best interests. In some cases, the 
profi tability and national benefi t of the technology is itself in question (see 
Chaps. 3 and 7). In such cases, the economic benefi ts of the technology 
appear to be transferred almost wholly to its producers, while negative 
social and environmental effects imbalance the cost-benefi t ratio. Stron-
ger state involvement in assessment and regulation would be required to 
prevent these imbalances.

In a context of international support, these disadvantages could fi nd 
eventual solutions. More ominously for the question of international eq-
uity, however, a signifi cant part of international negotiations involves the 
betterment of the interests of industrialized countries. The neoliberal 
restructuring embraced in some of the developing countries discussed 
here is dubiously matched by a similar ideology in industrialized coun-
tries. Trade liberalization for developing countries in the context of hefty 
U.S., Japanese, and EU agricultural subsidies—whether direct subsidies 
or indirectly through non-agricultural subsidies, such as on environ-
mental grounds—subjects developing countries to cheap imports against 
which local producers cannot compete. Similarly, changes in the interna-
tional legal context of biotechnology, specifi cally the intellectual prop-
erty rights component of the WTO, are leading to numerous inequalities 
and opening the door to biopiracy (Poitras, Chap. 5). In sum, even the 
limited treatment provided here seems to provide strong indication that 
the international legal context emerging around biotechnology is skewed 
against the benefi t of developing countries.

Potential for Alternatives?

Returning to the introductory discussion of biotechnology’s revolution-
ary potential for a moment, a number of conclusions can be drawn from 
our case studies. First, while agriculture may be a declining sector, par-
ticularly in developed countries, the importance of changes to this sector 
in developing countries is clearly demonstrated here to be profound. The 
increasingly universal model of a globally marketed, industrial “farming 
without farmers,” as Teubal put it (Chap. 8), is not without deep social 
consequences in countries where this renders vast masses of people with-
out an adequate livelihood in agriculture, or alternatives for gainful em-
ployment in other sectors of the national economies. Therefore, while 
biotechnology is indeed “substitutionist” in its current agricultural ap-
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plication, this has not minimized its polarizing socioeconomic impact on 
these countries. The increasing concentration of control over the food 
supply by a handful of TNCs, the imbalanced international context for 
trade and for intellectual property rights, the emphasis on production 
for export in a context where new biotechnologies could dramatically 
change the international division of labor—these all speak to the relative 
national weakness of developing countries. Locally, our case studies pro-
vide full testament to the technology’s negative social and environmental 
impacts.

Even where the experience of biotechnology may not be direct, the in-
tegration of technology and policy in the context of neoliberal restruc-
turing ensures that no producers are immune from its effects. Hisano 
and Altoé assess a number of responses to the agricultural restructur-
ing in Brazil—attempts to integrate into the mainstream technological 
paradigm; differentiating into niche market production; reemphasizing 
production for local markets; and extension programs—to conclude that 
small family farmers are engaged in a “relentless survival game” (Chap. 
10), which requires signifi cant fi nancial and human resources to mitigate.

Given the repository of negative consequences, it seems fair to ques-
tion whether agricultural biotechnologies should be allowed at all. It 
should be emphasized, however, that the majority of authors here do not 
make claims for the inherent good or evil of biotechnology as a technol-
ogy. They merely document the impacts of the technology in its current 
social, political, and economic context. In this context, the dissemination 
of the technology in Latin American countries has been highly problem-
atic. Therefore, drawing on our collection of case studies, we now briefl y 
turn our attention to the question of alternatives. Does there appear to 
be any potential for an alternative to the negative direction of modern 
agriculture in Latin America? Could a socially and environmentally sus-
tainable agriculture, for example, still develop in those regions where the 
Green Revolution and biotechnology have not yet permeated? Or could a 
democratization of control over technology development and food policy 
direct biotechnology toward social and environmental aims?

In the global agricultural structure, with its emphasis on production 
for export, the voices of consumers in developed countries attentive to 
environmental and social sustainability could have an impact on the 
form of agricultural production in developing countries. While a posi-
tive prospect, this is weak with respect to country-specifi c evolution. A 
social debate regarding the proper integration of the new biotechnol-
ogy policy would be necessary to establish its best integration into the 
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social life of any particular country. Where these impacts of agricultural 
restructuring have been social polarization, increased poverty, and sig-
nifi cant social dislocation—as the majority of these case studies on Latin 
America indicate—then the potential for the development of an alterna-
tive is weakened by the vulnerability of the actors involved.

One key issue remains unresolved, however, with respect to the fu-
ture of genetic engineering (GE) technology, and that is its hegemonic 
status. As a number of these case studies have pointed out, there is high 
contestation around GE technology, and a broad resistance to it both 
for its environmental and its social implications. McAfee highlighted in 
Chapter 3 that there are increasing questions about the main productiv-
ity and profi tability claims of new biotechnologies made by industry pro-
ponents. While yield increases had been expected to be dramatic, actual 
performance has been mediocre at best. The same result was found and 
discussed for rBST in Chap. 7. As Poitras (Chap. 11) conveys, GMOs en-
tered the scene in Mexico just as rural producers felt they were being “set 
aside” for neoliberal competitiveness. In consequence, resistance to the 
technology was incorporated into the broader struggles of peasant social 
movements. In this light, the biggest impetus for biotechnology’s adop-
tion—sweeping neoliberal economic reforms and deregulation—may 
also be the biggest factor behind its inability to gain hegemonic status, as 
the number and diversity of groups negatively affected breeds signifi cant 
resistance. While the potentials for a reversal or for the emergence of an 
alternative are far from assured, at the very least it is clear that GE tech-
nology is not undergoing a seamless adoption into the neoliberal project. 
Alternatives such as agroecology are not currently positioned as strong 
contenders to biotechnology; however, the high level of contestation 
around the implementation of GE technology and neoliberal restructur-
ing adds a wild card to considerations of future possibilities. Progressive 
alternatives may evolve out of inroads to democratize the regulatory pro-
cess and devise new roles for state intervention, putting the needs of small 
farmers on center stage.

Hisano and Altoé discussed the critical role that state expansion agen-
cies can play in promoting education toward an alternative, agroecological 
approach to farming. In the case of Rio Grande do Sul, in southern Bra-
zil, however, such intervention took place when a left-of-center, environ-
mentally inclined political party was in government. The extent to which 
parties with different ideological leanings will continue to promote agro-
ecology remains to be seen. It should be clear, though, that only bottom- 
up pressure and mobilization from peasant, consumer, and environmen-
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talist groups will enhance the possibility that governments become re-
sponsive to promoting an equitable and sustainable agricultural model.

Agenda for Future Research

Last, we need to consider what areas of future research can help us assess 
the socioeconomic impact of biotechnology in developing countries. We 
have four suggestions for this. First, drawing on the fi rst hints of regional 
differentiation demonstrated here, we should further clarify the new 
stratifi cation of countries in the international division of labor, and deter-
mine which forms of integration to the world economy are most promis-
ing for the majority of the people in terms of the distribution of ben-
efi ts from development. This would also involve the study of “structural 
processes of technological innovation,” which should combine structural 
analysis with that of the protagonist actors in the economic dynamic of 
developing countries. We suggest at least the following actors for close 
scrutiny: transnational corporations, governments, local entrepreneurs, 
and international agencies. What does the information era involve for the 
changing relationships among these actors, and how will they distribute 
the benefi ts of development? Is there any chance that at least intermedi-
ary countries, with substantial natural resources, can modify the neolib-
eral globalist paradigm currently guiding development?

Second, we should evaluate the potential of the systems of science and 
technology in developing countries and their existing links with industry. 
What is the extent of technology transfer, and how could this be further 
promoted? Where scientifi c capacity or such links are non-existent, tech-
nological dependency or marginalization are inevitable. Where technol-
ogy development and transfer can be contemplated, however, the question 
also emerges as to how such development will be guided: by the needs of 
the local people, to be defi ned according to some bottom-up democratic 
process; or by the profi tability needs of domestic and/or transnational 
corporations?

Third, what is the character of legal structures in regard to intellectual 
and industrial property? Do they promote or hinder the development of 
a local biotechnology industry? To what extent have legal frameworks 
become conformed to the requirements of neoliberal globalization? As-
suming that such development has been profound, favoring the com-
moditization or privatization of formerly public commons, what are the 
possibilities for returning some areas of legislation to the public realm?
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Fourth, we need an analysis of the various industries which have been 
affected by products of biotechnology, and of the industries or institu-
tions which have been charged with their dissemination. In contrast to 
the Green Revolution, which was promoted mostly by public and semi-
public institutions, private industry has been the main promoter of bio-
technology. Given its unequivocal interest in profi t-maximization, it is 
likely that the impact of this new institutional framework will be even 
more socially polarizing than with the case of the Green Revolution. 
What are the conditions for developing public institutions and policies 
that might regulate and direct some of the research conducted by pri-
vate fi rms, so that it fulfi lls a more public and socially oriented function? 
What are the conditions required to develop a bottom-up linkages ap-
proach in technology development, such that farmers and the consuming 
public may participate in decision making?

Moreover, it is also important to study the structure of industries that 
have adopted biotech’s products. Their effects will vary depending on 
whether the industry is homogeneous (prevalence of large, medium, or 
small producers) or heterogeneous. The more heterogeneous the struc-
ture, the more polarizing biotech is likely to be if most of its products are 
scale-biased toward large-scale operations. Ideally, such studies should be 
done with a “dynamic equilibrium” approach, taking into account simul-
taneous changes in various sectors of the economy. Otherwise, our analy-
sis will be incomplete and may lose sight of important effects of the new 
technology.
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