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Introduction 

 On December 3, 2014, the New York City Kaufman Center held a sold-out show for an 

installment of the Intelligence Squared US Debate series, this time asking the general question: 

“Genetically Modify Food?”1 Executive Vice President and Chief Technology Officer of 

Monsanto Robert Fraley and University of California Davis researcher Alison van Eenennaam 

argued for the motion, while Union of Concerned Scientists representative Margaret Mellon and 

Center for Sustaining Agriculture and Natural Resources researcher Charles Benbrook argued 

against. The debate overview promised to address questions such as: “Are [genetically modified 

organisms] safe?” “How do they impact the environment?” “Can they improve food safety?”  

 The arguments and evidence provided by each side of the motion, in addition to the 

responses to audience and moderator questions—or, more notably, those topics not discussed at 

all—reflect perfectly the concerns scholars of Science and Technology Studies (STS) have spent 

decades writing about in response to the proliferation of agricultural biotechnology around the 

world. Rhetoric from both sides of the motion argued in favor of “science,” “evidence,” and 

“safety,” but interpreted each very differently; panelists were seldom given the opportunity to 

discuss more macro, social questions that surrounded this technology. When audience 

members—including former President of the American Association for the Advancement of 

Science Nina Federoff—inquired about issues of copyright, patenting of life, traditional breeding 

methods, and even human health risks, the questions were dismissed by the moderator (John 

Donvan) due to their lacking “[relevance] to the larger discussion of the issues that we’ve 

delineated for safety.”  

 Debates such as this are problematic insofar as they oversimplify and literally boundary-

draw around false dichotomies that this complex issue contains. As the following review of STS 

literature on agricultural biotechnology shows, these observations drawn from the Intelligence 

Squared debate serve as a microcosm of the critiques of agricultural biotechnology discussed 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 Debate can be viewed in its entirety here: https://www.youtube.com/watch?v=S7iLPJMEkiU  
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herein: Such a debate failed to address some of the broader questions not accounted for by 

accepted risk assessments and safety measures, including questions of scientific ignorance and 

expertise, the commercialization of science and neoliberalism, political economy, and 

intellectual property.  

 To best address these topics, I adopt Thomas Gieryn’s concept of boundary work. In 

Cultural Boundaries of Science (1999), Gieryn provides an analytical framework for exploring 

the explanatory power and legitimacy of scientific statements. Gieryn contends that the 

“epistemic authority” of science is not derived from the quality of the scientific method; rather, 

as Barrett articulates, “such authority derives significantly from the ways in which science is 

defined and represented, the people and institutions who are included in the boundary-setting 

process, and the various resources that these representations of science can mobilize” (49). Such 

boundaries can be constructed through a number of means. For purposes of this review, I 

consider the following boundaries: scientific risk assessment versus social consequences; 

mainstream intellectual activity and marginal thought; separation of science from politics; and 

separation of scientists from publics. 

 

Scientific Risk Assessment versus Consideration of Social Consequences: Scientization  

 Using the case studies of social conflicts over canola in Canada and maize in Mexico in 

Seeds, Science, and Struggle: The Global Politics of Transgenic Crops (2012), Abby Kinchy 

demonstrates the shortcomings of dominant models of “scientific” governance—especially 

within the context of the wide range of cultural, economic, and ethical implications that such 

regulatory decisions on agricultural biotechnology fail to address. Rather than consider 

politicization of regulatory systems, however, Kinchy takes a close look at the scientization of 

public debate about the “contamination” of crops. Kinchy uses scientization to refer to the 

“transformation of a social conflict into a debate, ostensibly separated from its social context, 

among scientific experts” (2); this idea is demonstrated not only by the current state of public 

discourse surrounding agricultural biotechnology, but also within the Intelligence Squared debate 

on genetic modification itself.  

 Three decades ago, Langdon Winner (1986) accurately foreshadowed this scientization of 

biotechnology governance:  
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A technology recognized as an example of true risk in one context, rDNA 
research and development, will be badly misconstrued if it is seen as nothing 
more than a risk question in another emerging context—public policy on genetic 
engineering…. Possibilities made available by the new technologies are profound 
ones. But they are not always questions of risk. It may happen, nevertheless, that 
because “risk” was the focus of discussion of rDNA research and development in 
the early years, it will continue to shape discussions on this topic for decades to 
come. I could see, for example, the application of moral rules of the following 
kind: unless the development of a new genetic configuration can be shown to 
involve substantial quantifiable “risks,” the development will be sanctioned for 
speedy implementation. If that happens, all the shortcomings of risk assessment 
will return to us with a vengeance (153-154).             

 

As Kinchy responds, in the context of this debate, scientists are often reified as objective 

evidence-givers; that is, they are frequently considered to be the “best possible arbiters of 

technological controversies, because they are assumed to produce objective, value-neutral 

assessments that do not favor one social group over another.” As other critical STS scholars—in 

addition to Kinchy and Winner—contend, however, agricultural biotechnology has an inherently 

wide capacity of social implications that are “not easily reduced to scientific calculations of risk” 

(Kinchy 2012, 2).  

 Kinchy and Kleinman (2007, pp. 201) identify what will henceforth be implied when 

alluding to “socioeconomic impacts” of agricultural biotechnology, as:   

1. Anticipated changes in the existing social and economic patterns that 
could result from the introduction of GMOs;  

2. Possible threats to “farmers’ varieties and sustainable agriculture” from 
the introduction of GMOs;  

3. Impacts of the substitution of GMOs on “traditional crops, products, and 
indigenous technologies”;  

4. “Anticipated social and economic costs due to loss of genetic diversity, 
employment, market opportunities and, in general, means of livelihood of 
the communities likely to be affected by the introduction of the living 
modified organisms”;  

5. Possible disruption to the “social and economic welfare” of countries 
and/or communities as the result of the introduction of GMOs to these 
areas;  

6. Possible impacts of GMOs that are “contrary to the social, cultural, 
ethical, and religious values of communities.”  

 

By contrasting the boundaries of “science-based” rules for agricultural biotechnology regulation 

with the complex socioeconomic impacts delineated above, Kinchy argues that the “combined 
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processes of neoliberalization and scientization constrain opportunities for public participation in 

decision-making about agriculture,” while simultaneously side-lining these socioeconomic 

implications in favor of this dominant discourse of scientific expertise that ultimately limits the 

voices of underrepresented, marginalized groups (2012, 23).   

Barrett and colleagues go so far as to prescribe an entirely new boundary scheme to 

replace those constructed and maintained around “science” and “science-based” regulatory 

assessment, and consequently, the boundaries that have shaped the definition of safety through 

substantial equivalence of crops deliberately modified, versus those bred naturally: “We go 

further to suggest that redrawing the boundaries through more inclusive decision-making 

processes would be likely to yield different scientific conclusions and more precautionary 

regulatory measures” (49).   

 For example, Kleinman and Kinchy (2003) explore European policy on the 

commercialization of bovine somatotropin hormone created with recombinant DNA technology 

(rbST) simultaneous to the sociology of boundary drawing. They identify the biggest problem in 

Europe to be its inability for evaluating the socioeconomic impacts of rbST, including impacts 

on labor, animal health and welfare, and milk production economics. Was this to be within the 

boundaries of legitimate consideration in the regulation of veterinary technologies, even if these 

are unscientific, subjective, and political measures? Kinchy and Kleinman refer to this as the 

“fourth hurdle,” and use the case of rbST to re-conceptualize the boundary-drawing process that 

goes into science and technology policy-making decisions. Ultimately, no fourth hurdle was 

permanently institutionalized for evaluating new veterinary technologies such as rbST. No 

precedent for the use of “non-scientific” criteria in regulation decisions was established. Instead, 

as a result of the short legal history that follows, Europe found itself with a moratorium on the 

technology, as its risk was perceived as too great to chance: They took precaution.  

 Satisfying such a request for the incorporation of precaution into the regulatory scheme, 

the Cartagena Protocol for Biosafety (2000) included a process-based approach to regulation 

based in the Precautionary Principle. Although the United States remains one of the few 

governments not to adopt this approach to biosafety consideration (of 168 signatories), 

Winickoff et al. (2005) optimistically maintain that “the emergence of broad support for the 

agreement throughout the rest of the world highlights the fact that simple risk assessment is 

inadequate for the GMO case” (120). This little-noted accomplishment of the Protocol 
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negotiations officially, for the first time, recognized the potential for undesirable socioeconomic 

effects of agricultural biotechnology, and is “a significant departure from the dominant 

assumptions that ‘scientifically-based’ risk assessment is the only justifiable method for 

evaluating the impacts of biotechnology” (Kinchy & Kleinman 2007, 195).  

 

Ignorance 

In the present day, natural and social scientists alike have observed that the 
authority of science and scientists rests on assumptions about scientific neutrality. 
The interpretations and predictions of scientists are judged to be rational and 
immune from political manipulation because they are [assumed to be] based on 
data gathered through objective procedures. (Kinchy and Kleinman 2003, 586)  

 

 In his book chapter “Risky Delusions: Misunderstanding Science and Misperforming 

Publics in the GE Crops Issue” (2007), Brian Wynne argues that an all-too-common science 

policy culture—one where the role of science informing policy issues has shifted to the 

presumed authority in defining them (as asserted by the above excerpt), and where risk 

assessments constitute an objective “sound science” but no consideration beyond—is deeply 

problematic. Within the context of the debate over biotechnology and genetically engineered 

foods, in particular, Wynne argues that risk-centered discourse has shaped what policymakers 

identify as the “problem” (that is, public opposition to the technology), when they should be 

seeing the problem beyond the deficit-ridden public, the sensationalized media, and institutional 

power. Wynne argues that the inability for institutional science to recognize its own ignorance 

towards “the other,” or the public, has real consequences: “The risk-discourse-based scientistic 

culture preempts any mainstream democratic policy debate about the proper human purposes and 

cultural meanings of knowledge, because it is unable to imagine such questions as questions” 

(367). As a result, science policy judgments, which are often quietly made by scientists as 

spokespersons for the public, have been “routinely passed off as purely ‘scientific;’” Wynne 

prefaces with: “Is the neglect of soil changes a purely ‘scientific matter,’ or a policy one?” (348)  

 Wynne follows his critique with a normative recommendation: That there exists an 

essential point of reflexivity on behalf of scientists and science policy makers, where they must 

be willing to become aware of their own ignorance—that “a collective moral imagination and not 

just intellectual competence is essential,” or else scientists will be “condemned to projecting 

[their] buried and unacknowledged insecurities onto the ‘other’ whom [policy makers] are trying 
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but failing to hear” (362). Wynne acknowledges that the deficit in public understanding of 

science certainly does not help in gaining support from the public, but it does not mean that these 

perceived deficits are the direct cause for public refusal or resistance in accepting these 

inherently ignorant “scientific” propositions about risk (363).  

 For Barrett, these questions of regulatory practice and the science-policy culture 

surrounding biotechnology “highlight inextricable ties between ethical and scientific issues—that 

the GM debate is not simply a matter of ‘getting the science right;” rather, there is even more 

importance in addressing the relationships between public policy institutions and the public on 

the negotiation and, ultimately, the legitimacy of such decisions (56). Herein lies an opportunity 

for understanding the underlying value of public participation in the democratic decision-making 

process about emerging technologies and technological change. Yet, thus far, the ignorance of 

the risk-discourse-based science culture preempts any public engagement.  

  

Mainstream Intellectual Activity and Marginal Thought: What does Scientization miss?   

Social Movements  

In their text Fighting for the Future of Food: Activists versus Agribusiness in the Struggle 

Over Biotechnology, Schurman and Munro utilize the lifeworld to instantiate the culturally 

transmitted background knowledge, identities, and worldviews that people bring to the debate 

over agricultural biotechnology. By documenting the historic evolution of this debate, Schurman 

and Munro delve into the lifeworlds of industry and activists, creating a conceptual framework 

for understanding how a small number of activists were able to challenge the dominant framings 

of activists as anti-science—and in turn to largely shift public perception against the agricultural 

biotechnology industry, enabling social movements to demand change.  

This analytic framework, which explores both activist and social movement literature, as 

well as that of corporate cultures, allows one to examine why and how activists have had 

significant influence on policy decision-making in Europe, Africa, and other parts of the world; 

and, by contrast, not so much in the United States, and other countries who have failed to sign 

the Cartagena Biosafety Protocol. According to Calestous Juma’s review, one of the limitations 

of Schurman and Munro’s reliance on lifeworlds as a theoretical framework to articulate the 

structure of the debate is a failure to  
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…help the reader to understand the forces that shaped the dominant worldviews 
on both sides of the movement. More specifically, vested interests and incumbent 
or emerging industries played a critical role in shaping the worldviews of the 
adversaries. By understanding the underlying socioeconomic forces, one is able to 
gain a deeper appreciation of the role played by other, less visible actors. (610) 
 

Though Schurman and Munro deliberately try to avoid it, by limiting the presentation of the 

debate “as a fight between two adversaries with clearly defined lifeworlds,” they are 

inadvertently minimizing these lifeworlds into two uniform, dichotomous positions: “science” 

and industry versus activists. According to Juma, “An understanding of the variations within 

each lifeworld might provide future opportunities for resolving some of these debates.” While an 

important contribution to literature on the debate over agricultural biotechnology, I question if 

such dichotomous framings (identified prominently in Schurman and Munro’s title, nonetheless) 

only exacerbate the appearance of a simple “debate” between mainstream science and the 

voiceless public. This is not dissimilar to my concerns with formal, moderated Oxford-Style 

debates like the one discussed in this paper’s introduction.    

 

Dissident Science 

 One prominent example of the complexities that exist within these individual lifeworlds 

include the concept of scientific dissent, or the result of marginal scientific research that is 

challenged by the mainstream “scientific community.” Particularly prevalent in the 

biotechnology community, the biotechnology industry holds significant political and economic 

momentum (as will be discussed in following sections). Jason Delborne writes,  

Just as democratic reformers wrestle with the tension between honoring 
conflicting political interests and deploying coherent policy, so also do scientific 
institutions struggle with how to best incorporate and respect marginal opinions 
(and opinion holders) without paralyzing the machinery of knowledge production 
and undermining the social authority of science. (510) 

 

According to Delborne, Science and Technology Studies has largely ignored the concept of 

scientific dissent, even in the context of extensive work done in scientific controversy: “Scholars 

have typically invoked dissent as a position — obligatory to prove the existence of scientific 

controversy — rather than as a practice (510). Dissent, unlike mere “disagreement,” highlights 

the emergence of marginalized, minority views in comparison to more dominant trajectories 



	   Harrison 8	  

established by the institution of science. “This implicit imbalance of power, even if indicated 

only by relative numbers of believers, raises the specter of the epistemological tyranny of the 

intellectual majority,” and really challenges the exclusionary boundary-work used to protect 

intellectual status, rather than risk an idea that may challenge previous paradigms. 

 Using the case study of “contamination” of Mexican maize by transgenic DNA, Delborne 

argues that dissident science seemingly represents a powerful strategy in itself for influencing 

scientists, publics, and institutions. Delborne engages deeply with ongoing negotiations to 

reconstruct the boundaries between science and politics, and scientists and publics, presenting 

himself with instances of scientific dissent as sites where cultures of knowledge production can 

take shape. More specifically, Delborne uses the case of David Quist and Ignacio Chapela, two 

scientists who unintentionally identified gene flow in Mexican Maize. Presumably as a result of 

challenging previous research, Chapela was not granted tenure. In response, he protested through 

a sit-in “office hours,” a “Black Canvas” artistic performance at a panel discussion, and hosted a 

workshop on the “Pulse of Scientific Freedom in the Age of the Biotechnology Industry.” The 

workshop, introduced by food writer and activist Michael Pollan, highlighted other scientists 

whose careers had been significantly impacted when their research challenged previous 

authorities: John Losey, who found that transgenic pollen harms Monarch butterfly larvae; Arpad 

Pusztai, who voiced concerns about regulations of GM potatoes after rat testing trials he 

conducted; and Tyrone Hayes, who loudly raised concerns over the safety of Syngenta’s 

Atrazine, and its effects on frogs and ecosystems. Since this paper was published in 2008, 

additional high-profile cases of dissident science have occurred, including the widespread 

denunciation of Gilles-Eric Séralini’s 2012 glyphosate toxicity study on rats, and Judy Carman’s 

2013 study linking genetically modified foods to stomach inflammation in pigs. While these 

scientists each suffered numerous personal attacks for questioning their scientific freedom, their 

voices were hardly suppressed—as Delborne notes, not only had their controversial research 

been published in peer review journals (considered to be standard for scientific inquiry), but they 

were speaking out (510).  

Les Levidow’s work argues that such responses to dissident science are a result of the 

ignorance deeply embedded in our risk assessments (2002; 2007). According to David 

Demortain’s work on regulatory toxicology’s role in controversy (2013), 90-day rat feeding 

trials, which are subject to grave criticism from scientists (especially those dissenters listed 
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above), continue to be used as a standard, defining feature of regulatory science of GM crops. 

While criticized, these tests continue to be used by toxicity experts as a means of defending their 

own scientific authority. Criticism of this technology’s use as regulatory assessment standards 

worldwide challenges the credibility of toxicologists’ expertise and role, and is therefore a 

sensitive topic that continues to be avoided by mainstream science. “It is very important to 

understand the political epistemology of international standardization projects, and how the 

enterprise of creating guidelines has defined toxicology as a form of public expertise” in science 

(16).  

Interestingly, “Chapela made it clear that the cause of loss of scientific freedom was not 

simply improper external intervention by [multinational corporations]. He argued instead that 

we—the professors, the students, and the public—had neglected our duty to hold science 

accountable” (526).   

 

Civic Epistemology and political culture: Whose knowledge?  

 In Designs on Nature: Science and Democracy in Europe and the United States, Sheila 

Jasanoff reconstructs the way in which policymakers in Europe and the United States responded 

to biotechnology development over the past several decades. Jasanoff sets up a comparative 

analysis to characterize “how three wealthy, technologically advanced, deliberative democracies 

[The United States, Great Britain, and Germany] have tried to come to terms with one of the 

most far-reaching advances in the human ability to intervene in nature” (10). For Jasanoff, 

previously held views about the cross-national divergences of biotechnology politics are 

inadequate, insofar as such a close consideration of political cultures ignores the importance of 

the knowledge societies that create them. By knowledge society, Jasanoff refers to the tendencies 

for these countries to exploit knowledge as power, with scientific knowledge and technical 

expertise “commanding the highest premiums” (4). Jasanoff accomplishes this through 

comparisons of the framing and bounding of issues of decision-making, and their impact on 

actors and social identities (39). 

 Likewise, Shobita Parthasarathy argues that social movement activist groups advocating 

for change have found comparatively different successes in the EU versus the United States due 

to differing “expertise barriers” in this domain. Such a political culture in contemporary 

knowledge societies, according to Jasanoff, embraces institutionalized approaches to reasoning 
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and deliberation in decision-making, including the tacit, powerful routines by which collective 

knowledge is produced (through the scientific process) and validated (21). To explore this idea, 

Jasanoff uses the framework of civic epistemologies to refer to the culturally specific, public-

knowledge ways existing within these political cultures; this establishes how the political 

community makes authoritative, credible decisions, defines and interacts with experts, and 

determines legitimacy in knowledge and political decision-making in the institutions within 

which they function. Civic epistemology itself moves away from presumptions about what the 

public should know about science (see discussion of Public Understanding of Science below) 

towards questions of how such scientific knowledge claims tend to gain authority and credibility 

in democratic political settings.  

 What differs most across the political cultures discussed most within the context of this 

biotechnology literature (United States versus Europe) are the assumptions that legitimate this 

authority, credibility, and expertise in the first place. Each country Jasanoff profiles, for example, 

relies on “experts” for decision-making in biotechnology regulation and risk assessment, but 

individuals gained their perceived expertise under different justifications dictated by societal 

structures. These frames, as Goffman describes, are sustained through vastly different political 

cultures, and ultimately three very different approaches to “acceptance” of this technology, and 

the knowledge created by mainstream, scientific intellectual activity or marginalized groups. 

 

Separation of Science from Politics 

 According to Delborne, “An underlying double standard exists: Mainstream science, 

when linked to mainstream politics, may simply appear apolitical” (533). As the following 

accounts demonstrate, the intersectionalities between science and politics are significant, and 

separating them is not possible.  

 Busch et al. argue that standard political economy does not suffice in explaining 

globalization of agriculture. They refer to political economy as the study of the relationships 

between politics and the economy, arguing that it fails to tell us the specifics, and instead of 

explaining the phenomena of agricultural globalization in these terms, we should turn to Bruno 

Latour’s Actor-Network Theory. Using Canada’s development of the canola, oil rapeseed 

industry as an example, the authors delineate the applicability of Actor-Network Theory. They 

illustrate how the globalization of the rapeseed oil industry, and therefore the politics of such 
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biotechnology systems, has proceeded through three simultaneous events: (1) modification of the 

relationships between people and plants; (2) the extension of networks of production; and (3) 

redistribution of power, wealth, and status among actors engaged in global rapeseed production 

networks. According to Wynne, “Science has become the unreflective policy culture rather than 

its key intellectual resource” (2001, 445). 

 

Power structures and Neoliberalism  
The seed has become the site and symbol of freedom in the age of manipulation and monopoly of 
its diversity. It plays the role of Gandhi’s spinning wheel in this period of re-colonization through 
free trade. The charkha (spinning wheel) became an important symbol of freedom not because it 
was big and powerful, but because it was small; it could come alive as a sign of resistance and 
creativity in the smallest of huts and poorest of families. In smallness lay its power. The seed, too, 
is small. It embodies diversity and the freedom to stay alive. And seed is still the common property 
of small farmers in India. In the seed, cultural diversity converges with biological diversity. 
Ecological issues combine with social justice, peace, and democracy.  
—Vandana Shiva, Biopiracy: The Plunder of Nature and Knowledge (126) 

 

In “Against Free Markets, Against Science?” (2008) Kinchy and Kleinman assert that the 

linking of neoliberal discourse with that of “scientism” has evolved into the successful 

institutionalization of neoliberalism into agricultural biotechnology development. According to 

the authors, scientism refers to the “belief that policy is best dictated by scientific reasoning, 

since science is presumed to transcend human values and interests and to provide answers upon 

which all can agree” (156). This is rooted in the perception that there is a separation of science 

and values, and linked to the belief in the superiority of facts over values in terms of credibility 

and cognitive authority. As a result, labeling concerns over the socio-economic impacts over the 

trade of biotechnology (largely the neoliberalism discussed herein) as “unscientific” has been an 

effective enough strategy for the de-politicization of regulation of the technology, and for the use 

of an approval process based on “sound science,” little regulation, free trade and open markets, 

and laissez-faire economic liberalism that gave the agricultural biotechnology industry great 

power over this “science” and its market (158).  
Schurman (2004) characterizes industry structure as including elements such as: economic 

and competitive behavior of firms in an industry; relationships among actors in an industry’s 

larger organization field or system; relations of power and economic dependency; relationships 

with the state; and the nature of the goods and/or services an industry produces. Newell (2003) 

considers how aspects of globalization manifest themselves into patterns of production and 
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investment within the agricultural biotechnology industry; that trade liberalization and 

competitiveness shape regulatory approaches. “It is important not to underestimate the extent to 

which these discourses constitute a sort of ‘internal colonization,’ which ultimately precludes us 

from envisioning and articulating alternative projects” to neoliberal scientism (Kinchy and 

Kleinman 2008, 152). 

Pechlaner and Otero conclude that “neoliberal regulatory reorganization is an important 

component of the evolving food regime.” New biotechnologies, they argue, form the basis of a 

food regime, or in this sense, the “temporally specific dynamic in the global political economy of 

food” that is characterized by particular institutional structures, norms, and unwritten rules of 

international food production and consumption. Policy expressions of neoliberal globalism 

include: trade liberalization, neoregulation, and corporate friendly intellectual patent laws.  

 

Intellectual Property and the Commercialization of Science 

 “In claiming the patent, it is the scientist who becomes God, the creator of the patented 

organism,” activist Vandana Shiva writes in Biopiracy, The Plunder of Nature an Knowledge; 

provocatively, the cover of this text features a butterfly stamped with a serial barcode. Shiva 

argues that patents themselves serve as an instrument of market control, rather than in motivating 

a climate of creativity, as proponents for the patent system tend to argue. In fact, she writes, 

patents themselves undermine creativity of the scientific community in the first place, due to 

their characterized stifling of free exchange of information among scientists. She argues that “By 

introducing secrecy into science, Intellectual Property Rights and the associated 

commercialization and privatization of knowledge will kill the scientific community, and hence, 

its potential for creativity” (14-15).  

 In First the Seed: The Political Economy of Plant Biotechnology, Jack Kloppenburg 

boundary draws between public and private ownership of seeds to challenge prevailing 

assumptions about the seeming societal costs and benefits of genetic engineering. Kloppenburg 

delineates the influence seed research has had on changing the global scale and vision of 

agriculture; instead of portraying this as a monumental science experiment, Kloppenburg 

portrays this new visionary as a result of the political and economic environment of this 

neoliberal science itself: Capitalism. Kloppenburg creates a metaphor of power and control 

through the seed itself, beginning with the hybridization and commoditization of the seed.  
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 Kloppenburg argues that the hybridization of the seed represented “a mechanism for 

circumventing the barrier that the seed had presented to the penetration of plant breeding and 

seed production by private enterprise” (93). Intellectual property legislation in the United States 

has played a profound role in seed saving, and created stumbling blocks to capital accumulation, 

and supply companies extract profit. Using USDA data, Michael Mascarenhas’ (2006) article 

analyzes seed saving practices of US soybean farms, concluding that a large majority of US 

farmers have engaged in the traditional practices of seed saving until recently. “US intellectual 

property rights have had a profound role in terminating these trends and restructuring this 

industry” (126). Seed saving is a long-standing global institution. As Kloppenburg continues, 

because the newly hybridized traits would decrease in strength if a farmer used the following 

generation, farmers were forced to return to the market yearly to access the traits provided 

instead of saving seeds, and thus began the re-drawing of boundaries of ownership and power of 

the seed that genetic modification has only exacerbated. Instead of solely a conflict between 

seed-saving farmers and hybrid seeds, this illuminates a power struggle between publicly funded 

laboratories and private corporate interests—and intellectual property rights and patenting, 

Kloppenburg asserts, just fuel the fire of power disparity.  

 Parthasarathy (2011) argues, instead, that intellectual property rights play an important 

role, but that current systems fail to adequately represent public interests. Particularly with 

regards to patents on life forms, there is an increase in challenges to US and European patent 

policies. While alternative pathways advocated for are similar in each policy domain, challengers 

have received little attention in the United States; even while given voice in Congressional 

hearings, amicus briefs, and in the media, concerns have largely been dismissed by those with 

the power to initiate change. “They have interpreted challengers’ interventions as the articulation 

of irrelevant ethical issues, and have simply rejected the idea that challengers are presenting 

alternative forms of knowledge” (284); current policies significantly benefit particular actors 

within the neoliberal framework, including corporate interests with lobby power in these policy 

spaces. By contrast, Parthasarathy documents, European challengers have experienced slightly 

more success, with the European Parliament’s Biotech Patent Directive creating forums to allow 

for the consideration of new forms of knowledge, expertise, and reasoning within the patent 

examination process (284).  
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Separation of Scientists from Publics  

  Finally, to accompany the above STS critiques of agricultural biotechnology, another 

significant body of relevant work includes the science of science communication. In Brian 

Wynne’s now infamous case study of Cumbrian sheep farmers in the wake of radioactive fallout 

from Chernobyl in “Misunderstood misunderstanding: social identities and public uptake of 

science” (1992), Wynne considers the widespread deficit model of public understanding of 

science that frames “laypeople” and “scientists” in public policy. His critique of the Public 

Understanding of Science (PUS) model for interactions between scientists and the public has 

become integral to future discussions of expertise, credibility, trust, and ignorance in the 

production of scientific knowledge—and its ultimate implications on the policymaking process. 

Since this case, it has become evident that the boundaries between scientists, the “public,” and 

local knowledge experts needed to be re-negotiated, or at least better understood. 

 In his paper “Communicating Science in Social Settings,” Professor of Communication 

Dietram Scheufele outlines several areas in which empirical social science can help to clarify 

false assumptions that have lead to the proliferation and continued use of the dominant “public 

understanding” model of science communication. While critical of the assumption that “selling 

science” through the deficit model is the solution to lacking scientific literacy and engagement, 

Scheufele clarifies that he does not mean to suggest that “higher levels of scientific knowledge 

among the general public are not inherently desirable and that both informal and formal science 

education efforts are not crucially important for contributing to a more informed citizenry” 

(14043); though he quickly establishes that previous research fails to support the notion that an 

increased public understanding directly correlates with “public ‘buy-in’ for science.” Scheufele’s 

work highlights the enormous need for scientists, policy makers, and academics (and, to a 

degree, the non-expert public) to collaborate in re-building the science-society interface for 

productive engagement with new and emerging technologies. He argues that building formal, 

collaborative infrastructures between the bench and the social sciences is important in a time 

where we are navigating questions surrounding global warming, nanotechnology, agricultural 

biotechnology, and other issues that “are increasingly blurring the lines between science, society, 

and politics” (14046).2  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  *Adopted from Rebecca Harrison Memo 6, “The Deficit Model of Teaching Science” (November 9 2014) from 
Concepts in STS 
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Other work in the science of science communication, which focuses on further 

understanding the relations between the scientific community and the “public,” includes 

extensive work in psychology, cultural cognition, public engagement, citizen science and risk 

communication around agricultural biotechnology.  

 

Conclusion: Now What? 

 As evidenced by the case of the Intelligence Squared Genetically Modified Foods debate 

presented in the introduction of this paper, little has changed in the relationship between science, 

politics, and society in regards to the controversy over agricultural biotechnology. The STS 

critiques above provide a compelling case for the re-drawing of boundaries used to consider risk 

assessments surrounding emerging technology; however, they also break down the political 

cultures that explain why such changes have not been made, and, without increased activism and 

social movements, likely may not be.  

 In the current political culture—one defined by neoliberalism and corporate control—

public US research scientists themselves are beginning to self-govern, in the absence of a 

regulatory system that adequately addresses the wide range of public concerns about genetic 

engineering. Scientists are beginning to notice that the scope of public concern far exceeds that 

which “science” and the current United States regulatory structure can take into account. Thus, 

they are beginning to anticipate and plan for public objections to their research, and, for the first 

time, collectively are beginning to realize the importance of positive public engagement; that 

corporate dominance in this research space is not disappearing, but does not need to be the only 

narrative told about what could be potentially useful technology, when placed in the right hands.  

 There can be some hope that the recommendations provided by science of science 

communication scholars—who are largely aware of these STS critiques of the technology—such 

as those Scheufele describes, can make some impact, particularly in the area of public 

engagement and agricultural biotechnology. For example, Scheufele chairs the National 

Research Council Roundtable on Public Interfaces in the Life Sciences, and will be hosting a 

workshop in January at the National Academies, intended to specifically address the interface 

between social scientists and life scientists who work on agricultural biotechnology. Select 

speakers and workshop facilitators include Scheufele, Jason Delborne, Dominique Brossard, 
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psychologist Dan Kahan, behavioral economist Brian Wansink, and critical Washington Post 

journalist Tamar Haspel, in addition to several prominent life scientists in this field. 

 With the perspective I have gained through my review of this literature, I hope it can not 

only allow me to productively question the motivations and outcomes for simple debates such as 

Intelligence Squared, but more importantly, positively influence my currently active involvement 

within the intersection of this “science” lifeworld and new “social scientist” lifeworld I now 

occupy. I remain optimistic.  
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