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Introduction

The discovery of the structure of DNA in 1953 by an 
American, James Watson, and a European, Francis Crick,1 and 
the development of recombinant DNA technology in 1973 by 
Stanley Cohen and Herbert Boyer2 paved the way for the era of 
modern biotechnology. As medical biotechnology flourished and 
was adopted enthusiastically around the world, the first geneti-
cally modified (GM) agricultural crops were introduced in the 
1990s3 in the form of improved tomatoes that for a while were 
sold on both sides of the Atlantic. The next wave of GM crops 
were insect resistant (Bt) and herbicide tolerant varieties of corn, 
soybean, cotton, and rapeseed, which were quickly adopted in 
the Western hemisphere but were restricted in Europe since 1999 
by national bans. This paper uses a political economic lens to 
examine the differences in acceptance of GM in agriculture in 
America and in Europe.

The political economic perspective introduces political sci-
ence and legal considerations to economic decision-making. It 
suggests that policies are outcomes of political processes that 
reflect the gains and losses of various groups in society (e.g., con-
sumers, farmers, chemical manufacturers, etc.). However, the 
power of different groups varies, which affects final policy out-
comes. The same types of groups in different countries may have 
different perspectives, interests, or political weight. For example, 

environmental groups like Greenpeace have much more influ-
ence on the European agenda while American biotechnology 
companies, like Monsanto, were much more active in support of 
GM in the United States. In the US, the biotechnology industry 
and its agricultural allies were able to overcome the objections of 
environmentalists and convince consumers and legislators that 
the introduction of GM was worthwhile. In Europe, the biotech-
nology industry faced an opposition to GM that was stronger and 
better able to dominate the public debate and determine policy. 
To better understand these outcomes, we separate the players in 
the political economy into five stakeholder groups and assess the 
perspectives of each group on GM, how they evolved over time, 
and how they influenced the policy outcomes on either side of 
the Atlantic.

GM Technology and Input Suppliers

Modern biotechnology is essentially a product of the educa-
tional-industrial complex where university scientists who develop 
innovations sell the rights to develop these innovations to com-
panies, ranging from multinationals to startup companies, and at 
times these scientists may even be founders or investors in these 
startups.4 Such patterns of innovation were dominant in medical 
biotechnology where companies such as Genetech, Chiron, and 
Amgen built on initial university innovations to develop valuable 
medical advancements.

Agricultural biotechnology was also based on university 
innovation, however two American companies, Monsanto and 
Dupont, were the first to follow this path. At the same time, 
European companies were the dominant players in the supply 
of chemical pest control technologies for agriculture and, while 
Monsanto had its own successes, it realized that to become a 
major player it had to transform itself. Monsanto, as opposed to 
other major agrichemical companies, invested heavily in agricul-
tural biotechnologies, and some of its fundamental patents were 
obtained from university scientists at a time when other compa-
nies were skeptical of these patents’ potential.5-7 Once Monsanto 
and Dupont had cornered the major GM-enabling technologies, 
other input suppliers felt threatened, realizing that it would take 
time and money to catch up. These companies did not want to 
inhibit introduction of new products into the market, but they 
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The differences between GM policies in the uS and europe 
have several causes. GM technology holds a home court advan-
tage in the uS and european chemical companies did not sup-
port its introduction. The technology did not seem to provide 
benefits to consumers, and the crops it applied to were not so 
significant in europe. The technology was introduced during 
a time when the political influence of green parties in europe 
was especially significant, and european trust of government 
capacity to enter food security issues was at its lowest.
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did want to slow Monsanto down while trying to catch up. In 
2001, most of the patents and 75% of commercial sales in agbio-
tech were controlled by American companies while the resulting 
reduction in sales of agrichemical pest control products were felt 
most acutely by European companies.8-10 Thus, it was American 
companies that were the main supporters of GM in its infancy,11 
and, politically, companies are likely to be more effective on their 
home turf.

Farmers

Farmers are heterogeneous and include many groups: some 
may win while others may lose from agricultural biotechnology. 
We will distinguish between three types of farmers: (1) growers 
of crops, (2) livestock operators, and (3) organic growers. Crop 
growers tend to have mixed perspectives about innovations. They 
appreciate innovations that reduce costs while maintaining con-
stant supply. Farmers may be less enthusiastic when a particular 
technology increases supply and thus reduces prices. GM technol-
ogy was introduced in cotton, corn (maize), and soybean, which 
are major crops for US farmers but much less so for European 
farmers. In the case of corn and soybean, while concerns about 
lower prices might have been a factor, economists12 were predict-
ing increased growth in demand resulting from rapid economic 
growth in China and other countries as well as the resulting 
increase in consumption for meat, which relies heavily on corn 
and soybean to feed livestock. This information was provided 
by consultants to US farmers13 and contributed to their accep-
tance of technologies that would increase yields since it would be 
bought up by growing demand. GM was not introduced in North 
America for wheat primarily due to growers’ concerns about their 
ability to export it to Europe and elsewhere.14 The realization 
that demand for rice was not likely to increase dramatically was 
one factor that delayed the introduction of GM rice to China.15 
Cotton production has increased significantly because of the 
introduction of Bt cotton. GM has been estimated to increase 
the supply of cotton by ~40% resulting in a ~33% decrease in its 
price.13 Note that some cotton producers are gaining from GM, 
especially those who had not been using pesticides, and thus saw 
significant gains in yield when they adopted Bt cotton varieties. 
Others who used GM to replace pesticides (and thus did not gain 
much in terms of yield) may have undergone losses because of 
lower cotton prices, yet still gained because of lower input costs, 
benefits from reduced exposure to toxic pesticides, and other 
nonpecuniary externalities.16,17 Thus, among different groups of 
farmers, and even within GM adopters, there may be varying 
degrees of support for GM.

As of now, GM has mostly been introduced in field crops, yet 
there is one example where GM was introduced to a specialty 
crop, papaya, which has been adopted by growers in Hawaii 
where it has helped prevent a viral disease that threatened to wipe 
out the industry on the Hawaiian islands. Farmers are likely to 
adopt this technology if it can solve a severe disease problem for 
which there are few alternatives. Their support depends largely 
on their ability to sell their product to consumers, so while farm-
ers support research on the use of GM to control Pierce’s disease 

in grapes in California, they may be reluctant to adopt a GM 
solution if it means a reduction in market size. The same logic 
that applies to US markets applies to Europe. Farmers will sup-
port pro-GM legislation especially in cases where they can over-
come severe disease problems without much loss in market.

Livestock operators (excluding small groups of organic live-
stock producers) are likely to support the use of GM in feed crops, 
as it increases supply and reduces the price of feed. Indeed, GM 
has already significantly benefited livestock producers. While it 
has been adopted on only 25% of corn globally, it has increased 
the global corn supply between 3 and 19%. GM has also con-
tributed to the doubling of the acreage of soybean over the past 
20 years, much of it by allowing double cropping of soybean in 
rotation with other crops. Its contribution to soybean output 
ranges between 12 and 42%. Furthermore, GM has increased 
the supply of cotton between 25 and 55%. These increases in 
supply have resulted in an estimated decline of 13% in the price 
of corn, 33% in the price of cotton, and 38% in the price of 
soybeans.18 Livestock producers as well as processors of cotton are 
major political supporters of GM as a result.

Ironically, organic farmers may well have benefited from GM, 
as it serves to strengthen the differentiation between their prod-
ucts and mainstream products, even though technically there 
is a strong case for incorporating GM into organic farming.19 
However, organic farmers have been a major opponent of GM 
even though there is not necessarily an inherent conflict between 
the use of GMOs and organic farming.19 Organic producers 
elected to exclude GM from organic certification in the US and 
have been strong supporters of GM labeling regulations.20 The 
organic movement in Europe has also been among the leaders in 
opposing GM technology.

Consumers

There is a large literature on consumer nutritional choices 
showing that consumers are primarily concerned about cost and 
perceived quality.21 Additionally, consumers with lower incomes 
are more likely to purchase low quality products because of the 
price differential.22 Yet, there is a significant heterogeneity among 
consumers in terms of their product choice.23 This heterogene-
ity is most clear when it comes to decisions regarding products 
with environmental attributes, like reduced pesticide residue, 
where a minority may exhibit a significant willingness to pay for 
these specific attributes, while a substantial number of consumers 
are not willing to pay any premium for such products.24 Today, 
a large share of consumers in both the US and Europe have a 
negative prior attitude toward GM food, and therefore may state 
that they will pay a premium to label GM food and to avoid 
it.25 Alternatively, they will take price discounts to buy GM food. 
However, this willingness to pay for non-GM food is greater in 
Europe than in the US.26 Both the US and Europe consumers 
are heterogeneous and have significant differences in willingness 
to pay to avoid GM. Stated willingness to pay (i.e., the willing-
ness that consumers report in surveys) to avoid GM is likely to 
be much larger than actual willingness to pay (i.e., how they 
actually choose when making purchase decisions), and stated 
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willingness to pay may change over time as new information 
becomes available.27 For example, the difference in consumer 
attitudes toward GM between the US and Europe, in the late 
1990s when GM was introduced, was accentuated by food safety 
concerns due to the BSE (Bovine spongiform encephalopathy or 
“Mad Cow” disease) crisis.28 While overall attitudes toward bio-
technology in Europe have become more positive, there is a large 
gap between positive attitudes toward medical biotechnology and 
negative ones toward GM technology.29

A major reason for avoiding GM food is the presumed risk, 
and indeed willingness to pay to avoid GM food is related to 
the level of risk aversion of the individual.30 Lower willingness 
to pay for GM products (in 2002) was more prevalent in the 
UK because of higher perceived risk.31 The differences in per-
ceived risk between the US and UK may have reflected big differ-
ences in trust in food safety authorities, as well as media coverage 
within each country.32 Consumer concerns about food safety 
inevitably increase with food safety problems, like the emergence 
of BSE, Hoof-and-Mouth (Foot-and-Mouth) disease, and other 
problems in Europe in the 1990s.33 Even without significant evi-
dence of negative environmental or health effects from GM food, 
consumers may still be willing to pay a premium to avoid them. 
Behavioral economics suggests that consumers tend to overweigh 
small, perceived probabilities as long as they are unconvinced 
that the products are risk free.34

Attitudes toward GM are also affected by socio-economic 
variables such as education, religious beliefs, and gender. 
Furthermore, attitudes and judgments are affected by framing 
of different alternatives and by the introduction of new knowl-
edge. Negative attitudes toward GM can be amplified by expo-
sure to negative information and may be somewhat reversed with 
positive information.35 There is also evidence that consumers are 
willing to pay positive premiums for GM products that have ben-
eficial health traits.36 This suggests that with the continuous sup-
ply of negative information, the negative attitude toward GM in 
Europe has hardened.37 But this attitude may be reversed when 
evidence of benefits from the use of GMOs is presented. There 
is early literature that indicates that the gains from the introduc-
tion of GM are not limited to the technology developers but are 
also shared with farmers, as well as others further down the value 
chain including food manufacturers and consumers (in the form 
of lower food commodity prices).38 There is more recent evidence 
of a significant reduction in commodity prices due to GM,39 but 
this is not readily perceived by consumers and, even if it were, 
such price reductions in food commodities are much more sig-
nificant for poor consumers in developing countries, for whom 
the cost share of raw commodities in food is high and for whom 
the share of household budget devoted to food is high.

Political choices (for example, voting for a proposition to 
ban GM products) are not always linked to willingness to pay 
to avoid a certain trait, even though there is evidence of a high 
correlation between consumers’ willingness to vote and willing-
ness to pay, for example to reduce exposure to synthetic chemical 
toxins in food. Some individuals may not vote against GM, but 
at the same time pay a high premium for non-GM food. Others, 
such as the poor, may not be willing to pay much to avoid GM in 

their food purchases, but may support banning it.40 While stud-
ies have shown that GM technology has significant health and 
environmental benefits,41 many consumers remain uninformed 
about them and remain concerned based upon negative informa-
tion they receive. Thus, some consumers’ attitudes toward GM 
technology may reflect both a concern about a negative human 
health effect (in this case, consumers will be willing to pay more 
for GM free food to avoid the presumed personal risk) and the 
environmental effect of GM, and if the latter is the main con-
cern, consumers may vote to ban GM products but will not be 
willing to pay much extra. Another factor that may contribute to 
different attitudes toward GM in the US and EU is the “invis-
ible flag”. There is evidence that consumers hold preferences for 
products and ideas that originate from their own country, also 
denoted as a “home bias”.42 In many people’s minds, GM tech-
nologies were associated (albeit often wrongly) with Monsanto, 
which is an American company, so some of the negative attitude 
by European consumers toward GM may be due to the percep-
tion that it is a technology that has been imposed upon Europe 
by a US company.

Environmental Activists and the Media

There is ample evidence that the introduction of GM in 
agriculture has had positive environmental effects. It reduces 
exposure to toxic chemicals and even saves lives by increasing 
productivity. It has decreased the footprint of agriculture and the 
pressure on land resources, and it reduces greenhouse gas (GHG) 
emissions by facilitating low and no-tillage agriculture as well as 
reduced chemical contamination of groundwater by curtailing 
runoff. Several studies by major national academies of science 
have suggested that it is no worse for the environment than tra-
ditional forms of agriculture. There is also evidence that GM has 
contributed to food security of the poor.43 However, the assess-
ments of technologies by environmental groups are not based on 
measured impact on the environment.

Environmentalists have held several objections to GM from 
the beginning, and it quickly became an accepted norm among 
environmentalists that GM is undesirable.44 The first objection 
is rooted in the perception that GM is a new technology repre-
senting the human desire to tinker with nature. A foundational 
objective of the environmental movement has been to conserve 
nature rather than alter it. A related objection is that GM is 
typically associated with monoculture and industrialization 
of agriculture, with environmental groups usually advocating 
small scale, diversified farming systems. A third objection is that 
agricultural biotechnology has been largely introduced by large, 
multinational companies and alters the traditional ways that 
agricultural genetic material is developed and distributed. There 
were also environmental concerns about “gene flow,” buildup of 
resistance to Bt and other pest controlling agents, and damage to 
non-target species.45

When the first GM organism (ice-minus bacteria, a biologi-
cal treatment aimed at enabling strawberries to survive frost) 
encountered legal challenges by activists, field tests were delayed 
for four years.46 Over time, the US, as well as the rest of the world, 
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established biosafety procedures and regulations that incorpo-
rated and responded to many of these environmental objections. 
One of the implications of these biosafety procedures has been 
that compliance has become very costly, largely limiting intro-
ductions of the technology to major corporations who have had 
the financial muscle and capacity to manage the “stewardship” 
(i.e., biosafety compliance) of these technologies, and delaying 
the introduction of non-commercial applications, such as Golden 
Rice, intended to enhance the well-being of the poor.47

Beginning in 1998, activists have attempted multiple times 
to restrict GM technologies using evidence from studies that 
were later discredited both in the US and EU; despite the proven 
lack of credibility, some of these early attempts were eventually 
successful in the EU.48 Furthermore, activists have attempted to 
place global restrictions on the movement of GM products via 
the Cartagena Protocol that was signed by most of Europe but 
not the United States.49

For some environmental groups, in particular Greenpeace, 
their campaign against GMOs proved a means of survival. 
Greenpeace launched its campaign against biotechnology and 
US based multinationals, exploited European cultural and politi-
cal peculiarities, and redirected public policy, ultimately with 
significant cost to European consumers, the environment, and 
economy.50 Over time, some major environmental leaders have 
recognized the environmental benefit of GMOs and modified 
their attitudes, yet there continues to be a strong resistance 
among some environmental activists.

Activist organizations have effectively utilized the media in 
both Europe and the US.51 The symbiotic relationship between 
anti-GM activists and the media stems from the fact that media 
revenues are often enhanced by emphasizing bad news and con-
troversies over good news.52 There is significant evidence that the 
media has affected public attitudes toward biotechnology. It has 
engaged in mostly positive reporting on medical biotechnology, 
while much of the reporting about agricultural biotechnology, 
in both the US and Europe, has been negative, at least through 
2001. It has begun to change since.53 Changes in media cover-
age are clearly understood to affect consumers’ attitudes, even 
though there are no parameterized quantitative estimates.54

In addition to use of the political arena, the media, and the 
courts to slow the introduction of GM, environmental groups 
realized that consumers buy food through retailers and other 
middlemen, and one strategy they adopted to affect availability 
of or access to GM was by affecting the supply chain—placing 
pressure on major companies to avoid GM products.55 One such 
success, from the activist perspective, was pressuring McDonalds 
to stop using GM Bt potatoes, leading to the halt of commer-
cialization of this GM variety.56 While the regulatory pressure in 
Europe resulted in a practical ban of GM cultivation (except for 
Bt maize in Spain, Portugal, the Czech Republic, and some other 
countries), pressure by activists on food retailers in the US con-
tributed to the restriction of GM to only a few crops and resulted 
in a status quo where GM is used widely for feed and fiber but 
rarely in food directly consumed by humans (of course, 70–80% 
of processed food in the US contains ingredients produced from 
GM crops).

The debate about GM continues. Some environmental groups 
state that they do not oppose it in principle but that so far its 
implementation has not benefited the poor. However, this issue 
is not a problem inherent in the technology itself, rather a direct 
effect of the regulatory environment that has, to a large extent, 
been shaped by these very environmental groups. The heavy reg-
ulatory burden makes it very costly to introduce the technology. 
High regulatory costs are likely to limit the introduction of GM 
innovations in markets with small earning capacity: for example, 
small-volume specialty crops as well as subsistence crops with 
traits enhancing the well-being of the poor.57

Policymakers and Policy Systems

The political economic literature recognizes different systems 
of governance, translating the desires of various players into dif-
ferent outcomes. Anthony Downs argued that the median voter 
affects the outcome of direct elections on a proposition and that 
various interest groups allocate resources to capture the swing 
vote.58 In a regulatory environment, there are situations where 
the regulator is “captured” by those being regulated, or where 
the regulatory outcome reflects the efforts and power of the 
affected parties.59 In an electoral system, politicians are directed 
by the pursuit of both voters and campaign contributions. Under 
the proportional electoral systems where people vote for parties 
(as is the case in some continental countries in Europe), there 
are likely to be more parties and coalition governments than 
under majoritarian electoral rule where regions select an indi-
vidual representative (i.e., in the US). Coalition governments are 
more likely to turn to higher spending to accommodate coali-
tion members.60

While the European commission has frequently taken a 
pro-GM position, the current strict regulation in Europe was a 
result of political choices at the country level.61 Environmental 
groups have taken advantage of the proportional electoral sys-
tem in European countries, where the green parties and green 
movements play a key role in the balance of power. During the 
period when GM was introduced to Europe (1996–2000), the 
continent went through political change as power shifted to the 
left. Tony Blair replaced John Major in the UK, Lionel Jospin’s 
government in France included members of the green party, and 
Gerhard Schroder established a “red green” coalition in Germany. 
The power of the greens in Europe at the time, combined with 
the loss of trust in governments’ handling of food safety issues 
because of the BSE problem and the lack of trust in Monsanto 
and American agribusiness, led to strict regulation that resulted 
in a de facto moratorium on GM cultivation in Europe but not 
on the importation of approved GM products.62

The US government has supported industry in accusing the 
EU for violating the WTO provision. Despite an overall safe 
track record of GMOs in the US, environmentalists have uti-
lized incidents like StarLink and the emergence of resistance to 
the herbicide RoundUp to introduce heavy restriction that may 
prevent multiple beneficial applications of GM technologies (for 
example, in alfalfa, fisheries, and forest products). Yet, the wide-
spread application of GMOs to field crops in the US continues 
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despite efforts by environmentalists to prevent it.63 The attempts 
by environmental activists to use the direct voting legislation sys-
tem to control GM technologies have not been very successful. 
A prominent example is the recent failure of a 2012 proposition 
to require mandatory labeling of GM food in California. While 
early polls suggested that the majority supported the proposition, 
campaigning by the opposition emphasized that these proposi-
tions for labeling of GM in food would be costly to the consumer, 
leading to its eventual defeat. An earlier proposition to ban pes-
ticide use in California underwent a similar fate. California is 
perhaps one of the states with the closest preference to the EU; it 
passed its own carbon-trading scheme. This suggests that there 
may be broad support for GM regulation in principle, as long as it 
is not costly to the consumer, as their willingness to pay is low.64 
But support for restricting GM will decline as the realized cost of 
banning GM increases.

Conclusion

The differences between GM policies in the US and Europe 
are not merely the result of differences in consumer attitudes65,66 
but result from the interaction between multiple stakeholder 
groups each affected differently by the technology.

First, since the early 1990s, GM technology has held a home 
court advantage in the US. The companies that took the lead 
in developing the technology were much more capable of influ-
encing the US political economic systems than the European 
political economic system, where European consumers, voters, 
and national-level policymakers, influenced by environmental-
ist groups like Greenpeace, saw it as an invasion by US business 
interests. Moreover, the major European chemical companies 
who have historically dominated global agricultural chemical 
markets were in a position where they stood to lose more than 
they stood to gain from the introduction of GM, and thus they 
did not go out of their way to champion policies in support of its 
introduction in Europe.67

Second, the nature of the technology was such that it did 
not seem to provide benefits to consumers. At the same time, 
corn, soybean, and cotton are major crops in the US, and global 
demand, especially for corn and soybean, was on the rise. US 
farmers thus exhibited a demand for the technology.

Third, in some European countries, Green parties and Green 
politicians have held significant power in coalitions government 
and have used their leverage to influence policies that block GM 
technology.

Fourth, there is much less trust in Europe in governments’ 
capacities to regulate and assure food safety than there is in 
the US. Conversely, there is relatively more trust in NGOs in 
Europe; thus NGO objections to GM carried relatively greater 
weight in Europe.

Fifth, environmental activists realized that retailers and large 
food manufacturers are the weak link in the supply chain and 
most vulnerable to pressure; they have accordingly taken advan-
tage of this to prevent introduction of GM crops both in the US 
and in Europe.

There is a growing realization of the importance of path 
dependency. The specific constellation of factors that led to 
what was effectively a ban of GM in Europe in the late 1990s 
set the political economy of Europe on a path that has contin-
ued ever since. Some of the negative attitudes toward GM have 
hardened with time. However, there is evidence in the US and 
in some places in Europe that attitudes toward GM technology 
can change: some anti-GM activists have recanted their original 
positions, realizing the benefits that GM crops can provide in a 
world with increasing food prices and threats of climate change.68 
There is also evidence that consumers’ behavior may be quite dif-
ferent when making decisions in the marketplace than in the 
voting booth. And, finally there is evidence that attitudes can 
change once consumers realize the economic and health gains 
that can be obtained from GM varieties.

Acceptance of GM is more likely when traits that provide 
immediate benefit to consumers are brought to market, for 
example improvement in nutrition, obvious environmental ben-
efits (such as drought tolerance), and significant reductions in 
food prices. The introduction of such innovations may soften 
opposition and facilitate acceptance of GM because it will be a 
mechanism to “save face” for its opponents. However, the strict 
regulatory environment has significantly reduced incentives to 
pursue and invest in new GM technology,69 which in turn has 
reduced the likelihood of the introduction of breakthrough inno-
vations in the near future.

The literature on political economy suggests that policy reform 
is triggered by crises where parties realize the losses from the status 
quo.70 GM technology is likely to be accepted in Europe as con-
cern over food prices and food availability increase, and especially 
in cases where it can provide solutions to plant diseases that can-
not be addressed through other means. It may also become widely 
adopted elsewhere, such as China, in ways that threaten the eco-
nomic viability of European agriculture. Continuous success of 
the performance of GM technology in places where it has been 
adopted and better media coverage of its benefits of and implica-
tions may also eventually precipitate regulatory change in Europe.
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