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“rules and regulations”. Policy can be described as an umbrella term that encompasses 

those laws and regulations.  But policy is more than that; it also encompasses the social, 

moral and economic principles that help influence how these acts and regulations are 

developed (http://publichealthlawcenter.org/sites/default/files/resources/tclc-fs-laws-

policies-regs-commonterms-2015.pdf).  

As a way to try to ensure the federal government is operating according to those 

social, moral and economic principles, the Government Accounting Office (GAO), often 

called the “congressional watchdog”, audits, investigates and analyzes the efficiency and 

integrity of the U.S. government. The GAO operates as an independent agency headed by 

the Comptroller General of the U.S., who, according to a 1980 GAO report, is very well-

insulated from interest group pressures (Eschwege, Aug. 7, 1980). It is GAO’s job to 

“advise Congress and the heads of executive agencies about ways to make government 

more efficient, effective, ethical, equitable and responsive” (http://www.gao.gov/about/). 

(Their reports are included in my research because they offer, to an extent, a relatively 

neutral government perspective and focus on critical analysis (that is independent of the 

EPA, USDA and FDA) that can influence organizational and policy change.)  

Theme 1: Developing Standards 

Cultural Transitions 

Until recent decades, agricultural research and development was a public 

endeavor. Federal funding for a variety of state projects allowed for flexible, local and 

contextually-based funding that met local needs while offering a high return (~50%) on 

government investments. As technology transitioned from labor-intensive technologies to 

http://www.gao.gov/about/
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industrial technologies that focused on developing mechanical labor and 

fertilizer/pesticide technologies, the government has seen financial investment returns of 

over 100% as agricultural output more than doubled since the 1950’s (Wang, Heisey, 

Schimmelpfennig and Ball, July 2015; Committee on a National Strategy for 

Biotechnology in Agriculture, 1987). According to an OECD report, in addition to 

dramatic production increases, labor decreased by approximately 88% and mechanization 

and herbicides contributed to a fourfold increase in U.S. corn production rates between 

1930 and 1980 (Sundquist, Dec. 1989). Sundquist (ibid) suggested that since 

conventional agricultural techniques had led to such significant yield increases, 

biotechnology was envisioned as a complementary tool to help advance the potential of 

agricultural biotechnology. 

Prior to the 1970’s, the United States Patent and Trademark Office denied 

permission to patent seeds on the grounds that they are naturally occurring life forms and, 

therefore, are not patentable. However, the groundwork for new legislation was laid in 

the early 1970’s when a scientist, Ananda Mohan Chakrabarty, tried to patent a lab-

created bacterium, arguing that this strain of bacteria was not naturally occurring but 

rather man-made (https://supreme.justia.com/cases/federal/us/447/303/case.html#311). 

According to the document, the Chakrabarty case was guided by the 35
th

 U.S. Congress § 

101 (based on the writings of Thomas Jefferson), which states, "Whoever invents or 

discovers any new and useful process, machine, manufacture, or composition of matter, 

or any new and useful improvement thereof, may obtain a patent therefore, subject to the 

conditions and requirements of this title”, the question of whether “manufacture” and 

https://supreme.justia.com/cases/federal/us/447/303/case.html#311
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“composition of matter” applies to life forms became the central argument (ibid). The 

document stated that the petitioner in this case raised a precautionary note specifically 

addressing the question of biotechnology patents and the potential negative consequences 

if we are unable to fully control the forces our human ingenuity creates (ibid). In 

addition, according to the document, former Justices Brennan, White, Marshall and 

Powell expressed concern regarding whether the rights to a manufactured life form 

should be allowed to be monopolized by an individual and their argument questioned the 

extent to which the U.S. Constitution, under Article one Section 8 (“To promote the 

Progress of Science and useful Arts, by securing for limited Times to Authors and 

Inventors the exclusive Right to their respective Writings and Discoveries”), authorizes 

individual claim to life forms 

(https://supreme.justia.com/cases/federal/us/447/303/case.html#311).  

In a back-and-forth exchange, according to the author, between court rejection 

and respondent appeal that lasted from 1972 to 1980, the U.S. Supreme Court deliberated 

on the semantics of the law (stating that their job was to interpret the existing law and 

that it was Congress’ job to change the law) decided in a five-to-four vote (with Justices 

Burger, Stewart, Blackmun, Rehnquist, and Stevens assenting) that genetically 

engineered bacteria was patentable because it was not a product reproducible in nature 

(i.e. that specific life-form existed from man-made processes). The authors suggested that 

that particular ruling was a turning point for agricultural biotechnology commerce as 

numerous patents for bio-engineered seeds and plants were awarded in the following 

decades, laying the groundwork for a handful of corporations to retain the rights to their 

https://supreme.justia.com/cases/federal/us/447/303/case.html#311
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versions of bioengineered seeds and plants 

(https://supreme.justia.com/cases/federal/us/447/303/case.html). 

The National Science and Technology Policy Organization and Priorities Act of 

1976 (94
th

 Congress, May 11, 1976) spoke of strengthening the innovative capacities of 

government, institutions and industry through, in part, “the elimination of needless 

barriers to scientific and technological innovation” (94
th

 Congress, May 11, 1976). Both 

the National Science and Technology Policy Organization and Priorities Act of 1976 

(ibid) and the Stevenson Wydler Technology Innovation Act of 1980 promoted the 

integration and interdependence of industry, technological development and government 

to advance agricultural innovation by fostering connections between institutional research 

and commercial application. The Stevenson Wydler Technology Innovation Act of 1980 

emphasized that industry, technology and innovation “are central to the…economic, 

environmental, and social well-being of citizens of the United States…[and] would 

reduce trade deficits, stabilize the dollar, increase productivity gains, increase 

employment, and stabilize prices (https://legcounsel.house.gov/Comps/Stevenson-

wydler%20Technology%20Innovation%20Act%20Of%201980.pdf). Implementing both 

acts, according to the discussion in the 94
th

 Congressional hearing, would provide the 

economic security and bridge academic research with commercial applications as the 

means by which public investment in academia would achieve its tangible returns (94
th

 

Congress, May 11, 1976).  

By the 1980’s the U.S. government began committing a portion of the federal 

budget to developing agricultural biotechnologies. According to a survey of projects 

https://supreme.justia.com/cases/federal/us/447/303/case.html
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being funded by the USDA, by 1985 there were 778 bio-agricultural technology projects 

underway at the time—the majority of which focused on r-DNA technology with 

approximately $40.5 million—approximately 6% of total USDA expenditures that were 

allocated for 1984-1985 (GAO, Oct. 1985).  

Salomon Wald (1996), the Directorate of the OECD’s Science, Technology and 

Industry, suggested that biotechnology (as a whole science that included pharmaceutical, 

environmental and agricultural) had the potential to compare with the whole societal 

permeation that electronic innovation accomplished. Wald (1996), however, also 

predicted that consumer resistance to agricultural biotechnology would challenge 

industry marketability and that agricultural biotechnology companies, as a reaction to this 

resistance, might exaggerate “regulatory hurdles that have been used as instruments of 

delay”, without recognizing or acknowledging that underlying these barriers is the 

“absence of a genuine demand pull for new biotechnology-derived foodstuffs” (p.11).  

Wald (1996) suggested agricultural biotechnology marketing strategies to boost 

its public acceptance: as a product of convenience [marketing simple solutions that solve 

a real problem]; as a nutritional product [promise of specific nutritional qualities]; as a 

healthy and safe product [substantially equivalent to “normal” product]; or as an 

ecologically sound solution [reduce pesticide use and tillage]. Agricultural biotechnology 

was also expected to meet future climate change needs and become an essential tool to 

address increased environmental degradation (p. 11). Wald (1996) noted that 

“[b]iotechnology can help to meet these needs, but is not the only, and often not the most 

readily accepted, tool for developing new foods to meet these public demands and hopes” 
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(p. 11). Wald (1996) recognized that, although at the time the agricultural market was 

saturated, the perceived need for agricultural biotechnology was expected to increase as 

an answer to meeting food supply needs for a growing global population (in a mid to 

long-term projection). However, in regards to pesticide application, agricultural 

biotechnology was expected to replace conventional techniques (Sundquist, Dec. 1989). 

According to NAS and OECD and the USDA, although herbicide tolerant crop 

acreage has increased exponentially compared to its conventional counterparts, there is 

no conclusive evidence of a subsequent increase in crop yields (National Academies of 

Sciences, Engineering and Medicine, 2016; OECD, 2016; Fernandez-Cornejo, Wechsler, 

Livingston and Mitchell, June 2014).  In the National Research Council’s (NRC) (2014) 

review of USDA agriculture and research, they stated that:  

A progressive slowing of U.S. (and global) agricultural productivity growth from 

the historically high growth rates of the 1960s, 1970s, and 1980s has been 

observed in the last 20 years (Table 2-2). In every region of the United States, 

average annual multifactor productivity growth rates for the more recent period, 

1990–2007, were significantly lower than in the previous period, 1949–1990. 

(ibid) 

A recent study from the U.S. National Academy of Sciences, Engineering and 

Medicine was tasked with analyzing the safety of current and future genetically modified 

crops and, according to a New York Times article, indicated that although genetically 

engineered crops have, in some cases, provided economic benefit for farmers, the overall 

national yield averages are relatively insignificant, bringing into question the ideology 
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that agricultural biotechnology was “essential…to feeding the world as the population 

grows” (http://www.nytimes.com/2016/05/18/business/genetically-engineered-crops-are-

safe-analysis-finds.html?_r=1).  

According to Davies, (Feb. 17, 2016), since the USDA, in 2000, approved NK603 

for non-regulated status, single-trait herbicide tolerant corn grown in the U.S. has 

doubled and stacked trait corn (many of which include glyphosate tolerance) has 

increased from 1% to 77%. In addition, since 1990, the emphasis on innovative 

agricultural biotechnologies has simplified rather than diversified the overall U.S. 

agricultural production, limiting the majority of U.S. crop commodity crops to corn, soy, 

wheat and cotton which, since 1990 has grown from 218 million to 242 million acres 

(https://www.ers.usda.gov/topics/crops/). According to an opinion statement of the 

European Economic and Social Committee,  

One key objective of EU agricultural policy must be to maintain diversified 

agricultural production and promote it across the EU. Maintaining the rich 

diversity of high quality food from different rural areas throughout the Union for 

EU citizens will provide the right strategic solution for the EU food policy. 

(Krauze, 2011) 

On a similar note, the EC (June 8, 2016), along with EU High Representatives for 

Foreign Affairs and Security police, published a statement that underscores EU value on 

culture in a press release titled: “A new strategy to put culture at the heart of EU 

international relations”. Within their statement, “EU High Representative and Vice-

President Federica Modherini said: ‘Culture has to be part and parcel of our foreign 

http://www.nytimes.com/2016/05/18/business/genetically-engineered-crops-are-safe-analysis-finds.html?_r=1
http://www.nytimes.com/2016/05/18/business/genetically-engineered-crops-are-safe-analysis-finds.html?_r=1
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policy...It can also be an engine for economic and social development…[C]ultural 

diplomacy must be at the core of our relationship with today’s world’” (EC, June 8, 

2016). While the press release integrated cultural objectives beyond agricultural trade 

relations, the overall message reflects a key factor in EU resistance to GMO market and 

crop integration (ibid).  But the WTO recently proposed a new trade stipulation that 

prohibits the EU’s capacity to refuse GMO’s on the basis of health or environmental 

hazard (https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds291_e.htm). In 

response, the EU, in 2015, gave permission to its member states to ban GM crop 

cultivation (but not importation) on the basis of “socioeconomic impacts or other 

compelling grounds not linked to risks to human health or the environment” (EPRS, July 

3, 2015).  

Some proponents of agricultural biotechnology frame E.U.’s precautionary 

approach in competitive terms when comparing the E.U. to the U.S. For example, the 

European Commissioner for Research, Innovation and Science, Geoghegan-Quinn 

(2014), described the E.U. as “lagging behind” and needing a solid “action plan” to 

ensure a “level playing field” in order to “retain our competitiveness” (p. 1). According to 

Wirth, (2012-2013), although the EU is not opposed to biotechnology and has been an 

active participant in developing strategies and action plans to promote and advance the 

development of biotechnology (agriculture included), the overall drive to replace current 

agricultural systems and permeate society with this new technology, does not match that 

of the U.S. According to the European Economic and Social Committee, “[a]griculture 

has traditionally been a sticking point in the negotiations because most countries defend 
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their own production on the grounds of basic security” (http://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A52008AE1668, sect. 3.3.3).  Le Menestrel and Rode 

(2013) note that from an international trade perspective, it seems that many socio-cultural 

and environmental risks are generally beyond the parameters for internal, industry-level 

decision-making processes except when those risks threaten the security of ‘legal 

fortitude, the non-restrictive state of regulatory conditions, or reputational advantages’. In 

other words, the nature of international crop commodities trading is responsive to self-

protective measures of legal rights, regulatory freedom and marketing advantages.  

The Director General of the E.C. Health and Consumer Protection Directorate, in 

a comparative case study analysis between risk management policies between the EU and 

the US, mentioned a number of limits to science in regards to public policy” (Coleman, 

Jan. 11-12, 2002). Coleman (Jan. 11-12, 2002) went on to detail those limits as factors of 

time, perceptions of validity, and subjectivity, stating specifically that it takes time to 

“generate the experience, the raw data, which will permit reliable scientific analysis of 

innovation to be done”; that there is “still unsettled debate concerning the difficulties of 

determining what, in a given field at a given time, science or “sound science” actually 

is”; and that there is the “virtually unavoidable… introduction [of] subjective elements of 

value judgement in the course of planning, conducting and evaluating the process of 

scientific investigations” as in toxicological studies where, for example: 

the choice of the test animal species, the strain, the sex, the age of the animals, the 

route and the duration of the administration of the test substance, the length of the 

observation period, the choice of the test parameters to be evaluated and many 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52008AE1668
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52008AE1668
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other factor can profoundly influence indeed determine, the outcome of the test” 

(Coleman, Jan. 11-12, 2002, p. 3).  

Cohen (1996) states that time is one of culture’s most “insidious” features as it 

impacts one’s “judgment of the right moment for the performance of a given action; 

and…the sense of the appropriate rate of progress or transition from one move to the 

next” (p.119). Concern within the EU government regarding the safety of glyphosate and, 

particularly, its accompanying adjuvants (including POEAs) has EU officials discussing 

patent law revisions, and regulatory policy changes (EC, Council of the European Union, 

March, 2016).  The 2016 U.S. National Academies of Sciences, Engineering and 

Medicine study emphasized that “[t]here is an indisputable case for regulation to be 

informed by accurate scientific information, but history makes clear that solely “science-

based regulation” is rare and not necessarily desirable…[and] decisions about how to 

govern new crops needs to be made by societies” (National Academies of Sciences, 

Engineering and Medicine, 2016, p.x). 

Defining Roles in the U.S.  

In 1983, the Committee for Scientific and Technological Policy met to discuss the 

efficacy of biotechnology (Committee on Science and Technology, Feb. 3, 1983).  The 

Committee discussed how federal government (after WWII) became the parent supporter 

of scientific research in the U.S., operating under the assumption that “science had 

become a significant factor in maintaining a strong defense and a strong economy, and 

also in recognition of the fact that, at the funding level required, no source other than the 

government could assume that responsibility” (Committee on Science and Technology, 



69 

 

Feb. 3, 1983, p. 7). But regardless of the intentions, the committee recognized that more 

funding than the government could afford was needed, that academic research was 

consistently underfunded, and institutions were ill-equipped to meet the needs of industry 

(Committee on Science and Technology, Feb. 3, 1983). It might be useful to note that the 

goal of the Executive Branch, at the time, was “to nurture the strength and vitality of the 

American people by reducing the burdensome, intrusive role of the Federal Government” 

(Reagan, 1981). President Reagan stated: “It is our basic belief that only by reducing the 

growth of government can we increase the growth of the economy”” (ibid). The 

sentiments of minimizing financial and regulatory burden on private industry were not 

only priority for the U.S., but also echoed in the OECD (OECD, Sept. 1982).  Inviting 

biotechnology industry stakeholders, from various fields, to take part in developing 

regulatory processes was a government strategy to create a more efficient system for 

industry and government to get the most out of biotechnology benefits while striving to 

minimize the risks (Committee on Energy and Commerce, Dec. 18, 1985, 

https://babel.hathitrust.org/cgi/imgsrv/image?id=umn.31951d00283126s;seq=7;width=85

01985).  

Cooperation between industry and government extended to the agencies (EPA, 

USDA and FDA). According to the EPA, the goal of the EPA—to “establish and enforce 

environmental standards consistent with national environmental goals” — plays a 

significant role in protecting public health and the environment 

(https://www.epa.gov/history/origins-epa; https://archive.epa.gov/epa/aboutepa/ash-

council-memo.html). But, according to the 1970 Ash Council Memo, from the start, it 

https://babel.hathitrust.org/cgi/imgsrv/image?id=umn.31951d00283126s;seq=7;width=8501985
https://babel.hathitrust.org/cgi/imgsrv/image?id=umn.31951d00283126s;seq=7;width=8501985
https://www.epa.gov/history/origins-epa
https://archive.epa.gov/epa/aboutepa/ash-council-memo.html
https://archive.epa.gov/epa/aboutepa/ash-council-memo.html
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was known that the EPA would be operating “on the horns of a dilemma” as an advocate 

and enforcer for public and environmental health in the face of the economic progress 

that matches, and perhaps also drives, our accustomed or desired standard of living. As 

stated in the Ash Council Memo for President Nixon which initially laid out the rationale 

and structure for the EPA, a  

[s]ound environmental administration must reconcile divergent interests and serve 

the total public constituency. It must appreciate and take fully into account 

competing social and economic claims… [in order to] sustain a well-articulated 

attack on the practices which debase the air we breathe, the water we drink and 

the land that grows our food. (https://www.epa.gov/aboutepa/ash-council-

memo.html) 

In regards to agricultural biotechnology, EPA regulations state that the majority of 

the EPA’s authority is in setting and enforcing pesticide standards that are granted under 

the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) which charges the EPA 

with assuring that each pesticide registered will not cause:  

(1) any unreasonable risk to man or the environment, taking into account the 

economic, social, and environmental costs and benefits of the use of any 

pesticide, or (2) a human dietary risk from residues that result from a use of a 

pesticide in or on any food inconsistent with the standard under section 408 of the 

Federal Food, Drug, and Cosmetic Act '' (https://www.epa.gov/laws-

regulations/summary-federal-insecticide-fungicide-and-rodenticide-act).  
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By the 1980’s however, federal funding had been significantly cut back from EPA 

applied research budget, restricting their capacity to develop and maintain applicable (and 

competitive) bio-technological research that could provide a useful knowledge 

background in their assessments (Committee on Science and Technology, Feb. 3, 1983). 

Coincidentally, according to multiple sources, in addition to regulating pesticides, the 

EPA had proposed, in 1983, to regulate agricultural biotechnology under the authority of 

the Toxic Substances Control Act but was quickly challenged (in 1984) by a 

Congressional Office of Technology Assessment report that suggested another solution 

was necessary to ensure the preeminence of U.S. global leadership in biotechnology. In 

general, the U.S. government recognized the need for federal oversight and through a 

series of committee meetings and congressional hearings, devised a plan to address those 

concerns more effectively through intergovernmental coordinated regulation and 

oversight. The response of the Executive branch (at the end of 1984), according to the 

sources, was to reallocate regulatory responsibility for agricultural biotechnology with 

the “Coordinated Framework for the Regulation of Biotechnology” (Hilts, Aug. 9, 1983; 

Office of Technology Assessment, Jan. 1984; OSTP, Dec. 31, 1984). The Coordinated 

Framework for Regulation of Biotechnology policy was adopted in 1985 which delegated 

responsibilities between various federal departments, programs and agencies (Sheingate, 

Apr. 2006; OECD, Sept. 1982). According to a GAO (Mar. 1986) report, the Executive 

Branch’s Office of Science and Technology Policy (OSTP) held the authority and 

obligation to help develop and manage federal biotechnology programs.  But within a 

year after the Coordinated Framework was implemented, it became evident that the 
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overall process of delegated authorities was unclear and interagency/ intergovernmental 

coordinated responsibilities needed to be more thoroughly detailed, particularly for the 

USDA (GAO, Mar. 1986).  

According to a GAO (Mar. 1986) report, APHIS, in addition to avoiding 

overstepping authoritative boundaries with OSTP, was at first tentative in making 

authoritative decisions and/or creating their own regulatory policies that might needlessly 

stifle innovation. In addition to role confusion and disorganization, public resistance to 

gene technology had led to public lawsuits against the government, highlighting the 

tensions between diverging ideologies of the government’s risk-based policies and the 

public’s call for precaution and making the USDA hesitant to act (GAO, Mar. 1986). 

Overall, the GAO, at the time, indicated that until the USDA developed an effective and 

efficient organizational structure that clearly outlined procedures, delegated 

responsibilities, and defined authority, it would be incapable of managing and overseeing 

current and future biotechnology research and field trial approvals (GAO, Mar. 1986). As 

a means to clarify its role and “[t]o strengthen its relationship with industry, APHIS 

broadened participation of affected groups in developing regulations through such 

approaches as negotiated rulemaking, which involved stakeholders in the early stages of 

drafting new regulations” and by 1986, APHIS (and industry) had become central in 

determining the regulatory status of genetically engineered crops in terms of whether (or 

to what extent) they posed as a plant pest risk 

(https://www.aphis.usda.gov/about_aphis/downloads/40_Year_Retrospective.pdf). 

 Shortly after the GAO (Mar. 1986) review, the White House’s recently created 

https://www.aphis.usda.gov/about_aphis/downloads/40_Year_Retrospective.pdf
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Biotechnology Science Coordinating Committee announced its decision regarding 

biotechnology, stating that “[t]he manufacture of food…and pesticides will be reviewed 

by FDA, USDA, and EPA in essentially the same manner for safety and efficacy as 

products obtained by other techniques” (OSTP, June 26, 1986, p. 6). Accordingly, the 

FDA regulates genetically modified food through the food additive provision, in which 

the FDA regulates general food safety from a post-market position, and the general safety 

provisions of the Federal Food Drug and Cosmetic Act, which allows the FDA to 

determine if an added ingredient is “generally recognized as safe” (GRAS). According to 

the FDA (Oct. 30, 2015), it is the “responsibility [of the manufacturers] to determine that 

their products meet the general safety standards…labeling requirements and to the extent 

the food additive provisions apply, to make sure that they are in compliance with those as 

well” (p. 68-69). In 1997, the FDA implemented a “premarket consultation process” that 

allows manufacturers an opportunity to (voluntarily) discuss with the FDA the safety, 

nutrition, and labeling requirements of their products (FDA, Oct. 30, 2015). In addition to 

the FDA’s role in post-market food safety, it is also responsible for ensuring that the 

chemical pesticide residues in and on post-market food is within regulatory limits. The 

FDA developed the Total Diet Study (TDS), which analyzes approximately 280 “table 

ready” products most commonly used in U.S. diets not only for pesticide residue, but also 

other chemicals, toxins and nutrient levels (e.g. checking manufacturer data for 

nutritional labeling accuracy on packaged goods—nutritional labeling for fresh produce, 

however, is voluntary) 

(http://www.fda.gov/Food/FoodScienceResearch/TotalDietStudy/ucm184232.htm).  

http://www.fda.gov/Food/FoodScienceResearch/TotalDietStudy/ucm184232.htm
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After the EPA’s proposal to regulate agricultural biotechnology was challenged 

and rejected with the implementation of the Coordinated Framework, the EPA, pursued 

with a proposal that under the TSCA the EPA had authority to assess and regulate new 

microbial substances (which would include certain substances used in r-DNA research) 

(EPA, Sept. 1, 1994).  This proposal was never set forth as a rule and the EPA’s role with 

biotechnology remained limited to assessing and regulating pesticides and chemicals. 

(EPA, Sept.1, 1994). According to the OSTP (June 26, 1986), “…future scientific 

developments will lead to further refinement”, suggesting that “regulatory regimens 

could be modified [as they had been in the past] to reflect a more complete understanding 

of the potential risks involved”, meaning that existing regulatory processes for 

conventional agriculture could be used for transgenic agriculture and modified to address 

specific risk factors (p. 4).   

According to the EPA, from the start, and continuing after the implementation of 

the Coordinated Framework, one the EPA’s major roles was to “review…pesticide 

formulations for efficacy and hazard” and that a key method used to accomplish that goal 

was to analyze “all scientific data on the pesticide and develop comprehensive risk 

assessments that examine the potential effects of the product or ingredient on the human 

population and environment” in order to appropriately set standards for pesticide 

registration and regulation (https://www.epa.gov/aboutepa/epa-order-11102; 

https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/assessing-human-

health-risk-pesticides; https://www.epa.gov/pesticide-registration/about-pesticide-

registration). Part of that regulation extends to advising the USDA on which pesticides 

https://www.epa.gov/aboutepa/epa-order-11102
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/assessing-human-health-risk-pesticides
https://www.epa.gov/pesticide-science-and-assessing-pesticide-risks/assessing-human-health-risk-pesticides
https://www.epa.gov/pesticide-registration/about-pesticide-registration
https://www.epa.gov/pesticide-registration/about-pesticide-registration
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are recommended for residue testing. The USDA operates the Pesticide Data Program in 

which samples of certain fruits, vegetables, grains and legumes are selected from various 

grocery/distribution outlets across the U.S. (USDA, Apr. 1994). The USDA then tests 

these foods for pesticide residue levels, using various methods that involve more science 

than I am capable of explaining. The USDA claims that “[t]he Pesticide Data Program 

(PDP)…produces the most comprehensive pesticide residue database in the U.S.” 

(USDA, https://www.ams.usda.gov/datasets/pdp). 

According to a GAO report, the 1996 Food Quality Protection Act was developed 

in recognition that as science evolves and new information becomes available, certain 

chemicals might need to be registered and regulated differently. Under this act, the EPA 

would be required to reassess each pesticide (every fifteen years) as a means of 

maintaining registration and regulatory standards that are based on the best available 

science (http://www.gao.gov/assets/90/85152.pdf).  To help expedite the EPA’s 

assessment process, the GAO (1986) recommended that Congress change the pesticide 

laws to require that industry provide all required data for EPA assessment, self-certify 

and self-regulate their products according to EPA guidelines and standards. The EPA 

responded that it was in agreement, to a certain extent, with that proposal as they had, in 

the early 1980’s, conducted a pilot test allowing industry registrants to evaluate their own 

data, identify gaps and, basically, help develop registration standards. However, 

according to EPA’s response, the discrepancy between EPA and industry expectations on 

what was considered necessary data was disappointing and demonstrated the need for the 

https://www.ams.usda.gov/datasets/pdp
http://www.gao.gov/assets/90/85152.pdf
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EPA to develop specific, comprehensive criteria and standardized guidelines that 

effectively covered public and environmental health concerns (ibid). 

Since the beginning stages of agricultural biotechnology development in the U.S., 

industry representatives have worked closely with the Executive branch, including the 

EPA, USDA and FDA creating regulatory procedures and policies for agricultural 

biotechnology. In contrast, Dr. Kremer noted that “one of the main themes of [USDA] 

ARS policy is that we, as scientists, conduct research only—we do not make any 

recommendations for regulatory or policy issues…” (personal communication, June 2, 

2016). (This theme topic was raised by other scientists, who were working on 

nanoparticle technology, who emphasized that “there are deep differences between 

science and policy, the line between policy-relevant and policy-prescriptive science is 

under continual negotiation, and there is no uniquely ‘objective’ way of characterizing 

facts”) (Jamieson, Oreskes and Oppenheimer, Jan. 2015). According to Kremer, even if a 

policy is directly related to the results of a scientist’s work, the USDA-ARS prohibits 

them from suggesting regulatory or policy changes (personal communication, June 2, 

2016).  

Henry Miller, had worked in the mid-1970’s, for three years, helping the U.S. 

National Health Institute refine emerging r-DNA techniques and later worked various 

positions within the FDA from 1979-1994 on biotechnology policy development in such 

positions as Special Assistant to the FDA Commissioner and founding director of the 

FDA's Office of Biotechnology and is currently a research fellow at Stanford 

University’s Hoover Institution, focusing his research on science, government, federal 
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and international regulatory processes and biotechnology 

(http://www.hoover.org/profiles/henry-i-miller). Miller was quoted in a 2001 New York 

Times article referencing the relationship between industry and federal agencies: “In this 

area, the U.S. government agencies have done exactly what big agribusiness has asked 

them to do and told them to do” 

(http://www.nytimes.com/2001/01/25/business/25FOOD.html?pagewanted=all). In 

addition to the bio-agricultural industry interests in the FDA, the bio-pharmaceutical 

industry emphasized the importance of public trust and how the FDA could provide a 

level of consumer confidence not easily achieved through industry marketing alone. 

According to Stone (2002), the pharmaceutical industry had been hindered by the slow 

and costly FDA regulatory approval process. However, when Congress, in 1995, 

proposed to privatize several FDA functions, the pharmaceutical industry supported the 

FDA because “without the seal of government approval for its drugs, the industry would 

lose the ‘world’s confidence in the superiority of American drugs’ and the public’s 

confidence in the superiority of American drugs” (p. 5). Representatives of the 

pharmaceutical industry were quoted in Stone (2002), stating: “We are for a strong 

F.D.A. They are our credibility” (p. 5).  

Defining Roles in the E.U. 

Reflective of the surging glyphosate-tolerant crop research and field testing in the 

1990’s, in 1993, over a dozen chemical and agricultural biotechnology companies 

initially notified the European Commission of their interest in incorporating glyphosate 

as a plant protection product in the Directive 91/414/EEC. In 1995, they divided into task 

http://www.hoover.org/profiles/henry-i-miller
http://www.nytimes.com/2001/01/25/business/25FOOD.html?pagewanted=all
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forces (indicating a level of international industry cooperation) and submitted their 

dossiers (within two weeks of each other) to the EU Rapporteur Member State 

(Germany), which reviewed the dossiers and submitted a draft report to the EFSA (Health 

& Consumer Protection Directorate-General, Jan. 21, 2002). The EFSA reviewed the 

draft report (and assessed industry materials if necessary) and, upon approval, passed 

them on to the European Commission for a final decision 

(http://ec.europa.eu/food/plant/pesticides/approval_active_substances/index_en.htm). 

The EFSA evolved (in 2002), in part, as a response to address food safety and 

public health concerns following a widespread outbreak of Bovine Spongiform 

Encephalopathy (BSE)—mad cow disease—that had started in the U.K. in the 1980’s and 

spread throughout parts of Europe, the U.S. and other parts of the world 

(http://www.cfsph.iastate.edu/Factsheets/pdfs/bovine_spongiform_encephalopathy.pdf). 

According to the EU, the EFSA plays a key role in the approval process for transgenic 

crops and chemical pesticides. The Committee on the Environment, Public Health and 

Food Safety, issued an annex to the Committee on Budgetary Control that was voted 

favorably and defined the purpose for the EFSA to be:      

the provision of independent scientific advice on matters with a direct or indirect 

impact on food safety, the conduct of risk assessments to provide Union 

institutions, Member States and policy-making bodies with a sound scientific 

basis for defining policy-driven legislative or regulatory measures and the 

collection and analysis of scientific data.  
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http://www.europarl.europa.eu/sides/getDoc.do?type=REPORT&reference=A7-

 2012-0106&language=EN&mode=XML. 

Other International Collaborations  

In addition to U.S. federal government and the E.U., pesticide and/or GMO 

safety, the World Health Organization (WHO) often works in conjunction with the 

U.N.’s Food and Agriculture Organization, among other projects, “for the purpose of 

harmonizing the requirements and the risk assessment on the pesticide residues” 

(http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jmpr/en/). And 

IARC is the World Health Organization’s International Agency for Research on Cancer 

and their mission is to foster international cooperation in cancer research, part of which 

included a recent assessment of glyphosate and glyphosate formulations as part of a 

comprehensive review of a multitude of currently marketed chemicals 

(https://www.iarc.fr/en/about/index.php).  

Prior to the recent IARC review, the USDA emphasized that corn is a major 

international trade commodity for the U.S. and most of that corn is genetically 

engineered, therefore, protecting the economic viability of such a crop “means that 

working with our trading partners is critical to help them understand the technical aspects 

of new products and how we have determined that they meet our high safety standards, to 

open up new markets, and to ensure that our products are treated fairly in the global 

marketplace” (http://www.usda.gov/wps/portal/usda/usdahome?navid=BIOTECH).   

As a response to the global integration of new information technologies, the 

World Trade Organization (WTO) originally formed in 1995 and by 2000-2001 was 

http://www.fao.org/agriculture/crops/thematic-sitemap/theme/pests/jmpr/en/
https://www.iarc.fr/en/about/index.php
http://www.usda.gov/wps/portal/usda/usdahome?navid=BIOTECH
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preparing for a new global agricultural biotechnology market integration. A multitude of 

countries joined as members, the U.S. and E.U. (as representative of E.U. member 

countries) included, in a collaborative effort to liberalize trade through minimizing trade 

barriers and providing a forum in which to resolve trade disputes as a means to 

harmonize commodity standards and streamline international trade between member 

nations (https://www.wto.org/english/thewto_e/whatis_e/inbrief_e/inbr01_e.htm; 

https://www.wto.org/english/thewto_e/whatis_e/tif_e/fact1_e.htm). 

Harmonizing Roundup/Glyphosate 

The data for which the industry applicants were required to submit with the 

dossiers for glyphosate regulatory approval in Europe was similar to what was required in 

the U.S. (e.g. detailed chemical description/property identification, environmental fate, 

eco- and mammalian toxicology, and residue analysis) 

(http://ec.europa.eu/food/plant/pesticides/eu-pesticides-

database/public/?event=activesubstance.detail&language=EN&selectedID=1438).  

According to the EPA, under guidance from FIFRA and the National Research Council, 

the EPA developed a system to streamline registration and re-registration by adopting a 

four-part assessment process to identify potential hazards, determine toxicity thresholds, 

analyze exposure levels and conduct risk assessments. As part of the EPA’s goal to create 

an integrated approach to assessing the systemic effects of each chemical they proposed 

finding a “common mechanism of toxicity” in order to create chemical groups that would 

help streamline the process. With such a wide array of pesticides on the market, the 

cumulative impact of pesticides with a “common mechanism of toxicity” had become a 

https://www.wto.org/english/thewto_e/whatis_e/inbrief_e/inbr01_e.htm
https://www.wto.org/english/thewto_e/whatis_e/tif_e/fact1_e.htm
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prominent concern to which the EPA was required to address under the authority of the 

Food Quality Protection Act (https://www.epa.gov/pesticide-science-and-assessing-

pesticide-risks/overview-risk-assessment-pesticide-program). In addition, the EPA also 

developed the “Integrated Risk Information System” (IRIS) which mainly operates under 

the legislative guidance of the Toxic Substances and Control Act, (i.e. non-pesticide 

substances) (https://www.epa.gov/iris). The EPA, in response to the GAO’s suggestion, 

agreed that with appropriate guidance materials, complete data-sets from industry-led 

studies could help accelerate the registration process (GAO, 1986).  

Throughout the 1980’s and 1990’s, the OECD had also been working towards 

harmonizing toxicity test guidelines across member country borders by developing 

standard test designs and procedures for a multitude of toxicity measurements. U.S. 

federal agencies coordinated in this effort, along with international “regulatory authorities 

and industry associations to promote harmonization of regulatory requirements” (FDA, 

Mar. 1, 1994). Such harmonization of internationally agreed upon protocols could help 

streamline trade and regulatory processes within and between member (and non-member) 

countries.  

According to the EFSA (2015), “[r]egarding carcinogenicity, the EFSA 

assessment focused on the pesticide active substance and considered in a weight of 

evidence all available information” (p.2). Such conclusions are based on criteria set forth 

in EC regulation No 1272/2008 and although this is a 1355-page document that, I admit, I 

did not examine in its entirety, it seems that article 30 sets precedence for the persistent 
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conclusions of safety based on tests using the active ingredient rather than the whole 

formulation:  

Testing that is carried out for the sole purpose of this Regulation should be carried 

out on the substance or mixture in the form(s) or physical state(s) in which the 

substance or mixture is placed on the market and in which it can reasonably be 

expected to be used. It should, however, be possible to use, for the purpose of this 

Regulation, the results of tests that are carried out to comply with other regulatory 

requirements, including those laid down by third countries, even if the tests were 

not carried out on the substance or mixture in the form(s) or physical state(s) in 

which it is placed on the market and in which it can reasonably be expected to be 

used.  

(http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:353:0001: 

1355:en:PDF) 

Changes to EC 1272/2008 include amendment EC 1907/2006 (which outlines 

EU’s position on the Registration Evaluation Authorization and Restriction of 

Chemicals—REACH) in which the first article (among many) was amended in 2008 

from: 

This Regulation should ensure a high level of protection of human health and the 

environment as well as the free movement of substances, on their own, in 

mixtures and in articles, while enhancing competitiveness and innovation. This 

Regulation should also promote the development of alternative methods for the 

assessment of hazards of substances. (emphasis added) 
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to this: “This Regulation should ensure a high level of protection of human health and the 

environment as well as the free movement of chemical substances, mixtures and certain 

specific articles, while enhancing competitiveness and innovation” http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:353:0001:1355:en:PDF.  

While OECD toxicity testing guidelines focused on standardizing animal testing 

methodology, the National Research Council has been developing, in coordination with 

other groups of scientists, new technology and methods using human cells and 

computers, partly because animal testing is useful to an extent, but its accuracy in 

determining how a substance will affect humans is limited and the time and resources to 

conduct such tests are costly. Tox21 was established in 2008 as the collaboration between 

the EPA, FDA and NIH to actively develop this new methodology to replace the need for 

animal testing and (hopefully) produce more accurate results. (NIH, Feb. 14, 2008; 

http://www.pcrm.org/research/animaltestalt/chemtesting/chemical-testing-basics-toxicity-

testing). 

Harmonizing NK603 (GMO’s)  

Within the E.U., there are three main pieces of legislation regarding genetically 

modified food, feed and cultivation. Directive 2001/18/EC legislates GE crop cultivation 

and it was amended by Directive 2015/412, to allow member states to opt out, or ban, GE 

crop cultivation on the basis of “agricultural or environmental policy objectives, 

socioeconomic impacts or other compelling grounds not linked to risks to human health 

or the environment” (EPRS, Oct. 19, 2015, p.3). The second piece of legislation is (EC) 

1829/2003 which covers GE food and feed and (EC) 1830/2003 covers GE food and feed 
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labeling. However, within these three pieces of legislation are a multitude of amendments 

and revisions. Overall, NK603 is encompassed by the following EC Regulations: EC 

2001/18; EC 1829/2003; EC 178/2002; EC 1830/2003; 1801/2001; 2283/2015, etc. (i.e. a 

multitude of regulations impact the policy-making process for NK603) (see Appendix 9 

for a list of regulations related to NK603). Moving a pesticide or GMO product from 

initial petition to final approval can take approximately three to five years (See Appendix 

9 for a list of legislative amendments pertaining to GMO’s) 

(http://ec.europa.eu/food/plant/pesticides/approval_active_substances/index_en.htm). For 

GMO approval, an applicant (company/manufacturer) submits an application and 

required product-related data to the Competent Authority (CA) of the country in which 

the company intends to first market their product. In the case of NK603, Spain was the 

initial CA. The CA reviews the applicant’s dossier, (which includes a product 

description, environmental assessments, toxicology assessments, labeling and detection 

methods) and if approved, submits the application and submission materials to the EFSA 

who then reviews the dossier and provides the European Commission with an opinion. 

The EC considers the EFSA’s opinion and each member country (represented by the 

Standing Committee on the Food Chain and Animal Health) votes whether to grant 

authorization or reject it. If the EC Standing Committee cannot reach a majority 

consensus, it gets passed to the European Council of Ministers. If the Council does not 

make a decision within a specified timeframe or obtain a qualified majority vote, then it 

returns to the Commission who then adopts the decision (http://europa.eu/rapid/press-

release_MEMO-07-117_en.htm).  
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In the U.S., GMO’s are less regulated. The USDA has the authority to assess and 

regulate plants, including transgenic plants that are considered pests or pose potential 

harm to other plants or beneficial insects. If a petitioner provides data demonstrating that 

their proposed crop line is not a “plant pest”, then APHIS has the authority to approve 

field trials and/or deregulate it. By the mid-1990’s, APHIS established a rule simplifying 

GMO crop regulation by further aligning most GMO crops with conventional 

requirements (APHIS, Apr. 24, 1997). Unless a “food…contains any added deleterious 

substance which ‘may render it injurious to health’”, the FDA established a pre-market 

consultation process and maintained post-product authority in regulating food safety 

(quoted in Frisbie, Apr. 1936, p.372). Consultations review any potential health concerns 

or additional clarification needed to ensure the product does not pose public health risk. 

The FDA considers these voluntary consultations “prudent practice” for businesses to 

address potential issues early in the process and to demonstrate participatory effort in the 

FDA’s system of regulatory compliance (FDA, May 29, 1992).  

According to the FDA, the 1980’s signaled the beginning stages of public policy 

and regulatory development for biotechnology as the U.S. government promoted 

biotechnological innovation as a key to economic, political, food and even more broadly, 

cultural security 

(http://www.fda.gov/downloads/newsevents/meetingsconferencesworkshops/ucm477576.

pdf. According to an OECD document (https://www.oecd.org/sti/sci-tech/24508541.pdf), 

by 1982, international biotechnology patent policies were in various stages from one 

country to the next and in order to streamline trade it recognized that a more harmonized 

http://www.fda.gov/downloads/newsevents/meetingsconferencesworkshops/ucm477576.pdf
http://www.fda.gov/downloads/newsevents/meetingsconferencesworkshops/ucm477576.pdf
https://www.oecd.org/sti/sci-tech/24508541.pdf
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patent system between countries was necessary to promote consistent protection for 

patent holders within global interactions. According to Sheingate (Apr. 2006), by 1986 

the U.S. had already determined (unofficially) that further studies that focus on the 

distinction between transgenic and conventional agricultural biological/microbiological 

processes were not a priority and a focus on the product rather than the process would not 

only reduce regulatory responsibility of government and unnecessary burden on industry, 

but it would promote agricultural biotechnology as a substantially equivalent comparison 

to traditional crops.  In 1993, the OECD adopted the FDA’s “generally recognized as 

safe” (GRAS) policy as well as the U.S. concept of substantial equivalence 

(https://stats.oecd.org/glossary/detail.asp?ID=2604). Qualifying genetically engineered 

foods as essentially the same as the consumer-approved conventional foods, according to 

the OECD, has been recently reiterated as a basis for minimizing trade barriers between 

OECD member and non-member nations (OECD, Apr. 3, 2015). U.S. federal agencies 

coordinated in this effort, along with international “regulatory authorities and industry 

associations to promote harmonization of regulatory requirements” (FDA, Mar. 1, 1994). 

By 2007, biotechnology had explicitly become the agricultural crop system of U.S. 

national priority (Homeland Security, USDA, FDA., May 7, 2007, p. 4).     

Theme 2: Data Access Restrictions 

Protecting Innovation: Benefits and Barriers  

In petitioning for pesticide registration approval, the EPA clarified that companies 

submitting formulations for registrations (or re-registration) must provide the EPA with a 

complete list of the formulation’s active and “other ingredients” 

https://stats.oecd.org/glossary/detail.asp?ID=2604)
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(https://www.epa.gov/pesticide-registration/pesticide-registration-manual-chapter-15-

submitting-data-and-confidential#claims). In order to protect a company’s trade secrets 

(i.e. patent and intellectual property rights) when government reviews are published and 

made available to the public, the “other ingredients” are often replaced with the initials 

“CBI” (i.e. confidential business information). Confidential business information 

includes: 

information that discloses manufacturing or quality control processes (FIFRA  

10(d)(1)(A)); information that discloses methods for testing and measuring the 

quantity of deliberately added inert ingredients (FIFRA 10(d)(1)(B)); and 

information that discloses the identity or percentage quantity of deliberately added 

inert ingredients (FIFRA 10(d)(1)(C)). (ibid) 

Other means of protecting confidential information in government documents was 

evidenced in blacked out sections of data that was, presumably, proprietary. In my 

research, I came across several EPA memos about Roundup and glyphosate assessments 

in which certain sections, including inert ingredient information, had been blacked out 

(see Appendix Ea for examples of redacted material). Confidentiality extends across 

national borders as well. For example, in regards to assessing the safety of glyphosate in 

the EU, Portier et al (Nov. 27, 2015) reasoned that the EFSA’s “use of confidential data 

submitted to the BfR makes it impossible for any scientist not associated with BfR to 

review this conclusion with scientific confidence” (pp. 5-6). (Note: BfR, “Bundesinstitut 

für Risikobewertung”, was commissioned in 2015 by Germany to re-assess glyphosate—

see below for further discussion.) In the U.S., the Office of Management and Budget 

https://www.epa.gov/pesticide-registration/pesticide-registration-manual-chapter-15-submitting-data-and-confidential#claims
https://www.epa.gov/pesticide-registration/pesticide-registration-manual-chapter-15-submitting-data-and-confidential#claims
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(2002) “Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and 

Integrity of Information Disseminated by Federal Agencies” illustrated the balance 

between the level of transparency needed to gain and maintain public trust and the degree 

of protection needed to maintain industry proprietary confidentiality. Within these 

guidelines, according to the OMB, Agencies are given discretionary authority to 

determine the appropriate data requirements and scientific rigor required to adequately 

assess industry products while protecting proprietary information (ibid). The guidelines 

distinguish agency-disseminated scientific data (i.e. official viewpoint of the agency) 

from data published by a Federally employed researcher (unofficial viewpoint of the 

researcher), noting also that a Federally employed researcher wishing to publish their 

findings should include “an appropriate disclaimer in the publication or speech to the 

effect that the “views are mine, and do not necessarily reflect the view” of the agency 

(ibid, p. 8454). In terms of peer review, the OMB guidelines generally agree that “peer 

review is clearly valuable” but “additional quality checks…are appropriate” particularly 

when a research topic or content contains “influential” information that, if disseminated, 

“will have or does have a clear and substantial impact on important public policies or 

important private sector decisions” (Office of Management and Budget, 2002, p. 8455). 

What is defined as “influential” is dependent upon the interpretation of the agency (ibid).   

Dr. Kremer, recently retired from the USDA, noted that within the last 10 years, 

USDA-ARS researchers have been increasingly prohibited from making opinion 

statements and prohibited from discussing “anything other than the facts relative to your 

research and the discussion had to be based on information already approved and 
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published” (Kremer, personal communication, June 2, 2016). Kremer stated that, in 

regards to the USDA’s support for his research, the USDA was, until about 2009, quite 

supportive, approving his projects, publications and presentations with minimal revision. 

In addition, the agency encouraged their scientists to talk to the public about their 

research. But he began to notice a shift in policy that restricted the content disseminated 

from the Agency and that certain issues, including transgenic crops, required 

administrative approval from USDA’s Beltsville, MD office before any content could be 

released. In other words, Kremer noted a significant upscaling of department censorship 

and “questioning of research”, suggesting of the USDA that “the climate now is…we 

don’t want to offend anyone” (https://www.youtube.com/watch?v=UDLdTXe2koo, 

24.20). To reiterate the OMB guidelines (discussed above), each agency is given a certain 

level of latitude, in terms of how research is reviewed and disseminated if it is considered 

“influential” in relation to private sector interests and public policy (Office of 

Management and Budget, 2002, p. 8457).  

According to an OECD document, it was recognized that patents potentially 

“hamper further innovation, especially when it limits access to essential knowledge” 

(https://www.oecd.org/sti/sci-tech/24508541.pdf). In an International Food Policy 

Research Institute discussion paper, Michiels and Koo (Sept. 2008) also raised a concern 

regarding the potential constraints that patents create for new knowledge creation and 

dissemination specifically within public and academic domains. However, Monsanto 

stated that it endorses an “Academic Research License” (ARL) that “enables academic 

researchers to do research with commercialized products with as few constraints as 

https://www.youtube.com/watch?v=UDLdTXe2koo
https://www.oecd.org/sti/sci-tech/24508541.pdf
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possible. ARLs are in place with all major agriculturally-focused US universities – about 

100 in total” (http://www.monsanto.com/newsviews/pages/public-research-

agreements.aspx).  

In an article discussing confidentiality agreements within the context of academic 

research, university extension researchers noted that using a company’s intellectual 

property for research allows academic researchers access to ground floor industry 

materials, technology and resources while providing industry with valuable third party 

studies and data (http://www.agriculture.com/crops/tech-tour/confidentiality-

agreements_196-ar45164). The author also noted that it’s a potential symbiotic 

relationship in theory but in practice, confidentiality agreements, intellectual property 

rights and patent rights permit industry to limit research parameters and direct research 

design in a way that may or may not benefit the local needs of university research goals. 

The author went on to state that it is a system with a built-in imbalance of power in 

regards to who maintains authority over what and how knowledge is created (ibid).   

Michiels and Koo (Sept. 2008) suggested that the U.S. Congress passed the Bayh-

Dole Act of 1980 to ensure that not only private parties, but also universities (or other 

public institution) retain the right to patent or license the results of their research if part of 

its research project is funded by the federal government. The authors illustrated that from 

the 1980’s to about 2002, privatization in both industry and academics rose significantly 

in bio-agricultural research as licenses and patents for genetically altered plant processes 

and traits became incentive to generate, and protect, scientific knowledge (Michiels and 

Koo, Sept. 2008; http://pazoulay.scripts.mit.edu/docs/generating_ideas.pdf ). King and 

http://www.monsanto.com/newsviews/pages/public-research-agreements.aspx
http://www.monsanto.com/newsviews/pages/public-research-agreements.aspx
http://www.agriculture.com/crops/tech-tour/confidentiality-agreements_196-ar45164
http://www.agriculture.com/crops/tech-tour/confidentiality-agreements_196-ar45164
http://www.agriculture.com/crops/tech-tour/confidentiality-agreements_196-ar45164
http://pazoulay.scripts.mit.edu/docs/generating_ideas.pdf
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Hessey (Nov. 1, 2003) noted that in agriculture, the upward trend in biotechnology 

patents was much steeper than the overall patent. The authors stated that the rise in 

patents during this period also indicates a marked shift from basic to applied research 

(ibid). The U.S. government, according to Howard (Oct. 19, 2015) has encouraged 

private development and ownership rights by ‘reduc[ing] the enforcement of antitrust 

laws and increas[ing] the enforcement of alleged intellectual property infringements’ 

(p.1).   

Monsanto and others in the bio-agriculture industry provide statements for the 

public that state: “Patents encourage and reward innovation” and  “patents, for better or 

worse, may be the only way to provide incentives for innovation while ensuring that a 

biotech company can recoup development costs” (http://www.monsanto.com/food-

inc/pages/seeds-patent-history.aspx; 

https://www.geneticliteracyproject.org/2014/04/22/patents-and-gmos-should-biotech-

companies-turn-innovations-over-to-public-cost-free/). For example, according to Mutz, 

et al (July 7, 1997) developing the GA21 corn line (glyphosate tolerant pre-cursor to 

NK603), Monsanto/DEKALB Genetics invested six years and several million dollars. 

Mutz described that an effective way to try to recoup the financial costs is to shield key 

techniques and information from its competitors, thus limiting competition from 

capitalizing on the time and money that Monsanto/DEKALB spent in developing the 

technology/product (ibid).  But, according to Howard, (Oct. 19, 2015) another way to 

alleviate cost is to consolidate. What used to be an industry populated by small, family-

owned businesses is now an industry “dominated by a handful of large, diversified 

http://www.monsanto.com/food-inc/pages/seeds-patent-history.aspx
http://www.monsanto.com/food-inc/pages/seeds-patent-history.aspx
https://www.geneticliteracyproject.org/2014/04/22/patents-and-gmos-should-biotech-companies-turn-innovations-over-to-public-cost-free/
https://www.geneticliteracyproject.org/2014/04/22/patents-and-gmos-should-biotech-companies-turn-innovations-over-to-public-cost-free/
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companies (http://www.nationalacademies.org/includes/genengcrops.pdf). Currently, 

there are mainly three biotech companies that control “more than half of the global 

proprietary seed market” (ibid). According to Okoro (May 9, 2005), if one considers the 

extraordinary number of gene sequence patent applications in just 2002 (~3 million) and 

the limited number of genes used for agricultural biotechnology, overlapping patents on 

the same gene has created a complex, costly and time-taking development process that 

consolidation significantly minimizes. But, McEowen (Sept. 2006) noted that in the case 

Pullen Seeds and Soils v Monsanto in 2006, Pullen accused Monsanto of monopolizing 

the glyphosate-tolerant market by “acquiring seed companies that were developing 

modified seed technology [and] eliminating those projects that could have led to the 

development of genetically modified seeds that could be used with non-glyphosate 

herbicide” (ibid).  

As stated by Carl Shapiro (2001) “The essence of science is cumulative 

investigation combined with hypothesis testing. The notion of cumulative innovation, 

each discovery building on many previous findings, is central to the scientific method” 

(p. 119). Stanford University’s Stanley Cohen and UC-San Francisco biochemist Herbert 

Boyer were awarded the National Medal for Technology and Innovation for transforming 

the basic science of molecular biology and the biotechnology industry research and could 

be argued as initiating the “birth of the biotech industry”. Through a “non-exclusive 

licensing program”, developed by Stanford University’s Niel Reimer, Columbia 

University was able to build upon the knowledge of Cohen and Boyer, for a price, and in 

turn, further advance recombinant DNA techniques to develop DNA transformation, 

http://www.nationalacademies.org/includes/genengcrops.pdf
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which Columbia University then patented in the 1980’s, 

http://www.uspto.gov/about/nmti/recipients/1989.jsp; 

http://www.columbia.edu/cu/21stC/issue-3.1/odza.html; 

https://www.biotechhistory.org/magazine-article/vital-tools-brief-history-cho-cells/). In 

an article spotlighting the three Columbia University students who patented DNA 

transformation (a.k.a. The Axel Patent), the authors noted that these proprietary rights 

reaped millions in profit for the university as well as the researchers who claimed 

authorship of the patented discovery, although at the time, according to the article, with 

two of the three Columbia University researchers on that project (Michael Wigler and 

Richard Axel), patenting their work was not the motivation for their research. Even after 

the Columbia researchers patented their discovery, one of the researchers stated that he 

was still skeptical about its value beyond the university walls. But in the seventeen years 

that the university owned these patents, it would claim approximately $790 million 

dollars in private sector licensing fees and that it would become one of the landmark 

cases for alternative public university revenue 

(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750841/#b24). Since the 1980’s there 

has been a significant increase in the number of university patents (in bio-agriculture); 

but economic success (such that Columbia University experienced) is rare and depends 

on whether the knowledge or innovation fits a specific commercial need at the right time 

when it is needed. (Pérez-Peña, Nov. 20, 2013; Dai, Dec. 2007). 

http://www.columbia.edu/cu/21stC/issue-3.1/odza.html
https://www.biotechhistory.org/magazine-article/vital-tools-brief-history-cho-cells/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2750841/#b24
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Transitions: Basic/Public to Applied/Private Research  

According to the United State Department of Agriculture’s Economic Research 

Service (USDA-ERS), investments in public research and development grew most 

rapidly between 1948 and the 1980’s but by 2012, they were six percent lower than 1982, 

whereas private research and development, since the 1980’s, has nearly doubled 

(http://www.ers.usda.gov/media/1875384/err189_summary.pdf). Paul Berg (Sept. 18, 

2008), one of the scientists who organized the Asilomar Conference (see “Perceptions of 

Safety and Validity” section for more information), posed the question of whether 

another Asilomar Conference might mitigate the current conflict surrounding the 

perceived and real risks and benefits of biotechnology between industry, independent and 

public scientific research, government policy and public perception. Berg suggested 

several key reasons that such a conference now would not have the productive, 

transformational impact it did in the 1970’s, one of which, in Berg’s assessment, is the 

transition from public to private institutional research which embeds “economic self-

interest” as a research priority which, in turn, inhibits researchers from engaging in open, 

unbiased discussion. According to a 2009 New York Times article, Berg’s assessment is 

echoed by several other scientists (many of whom work for land-grant universities), who 

voiced frustration at how restricted access to commercial biotechnology outcomes limits 

the available research on genetically modified crops (Pollack, Feb. 19, 2009). The article 

detailed that such limitations include: requiring farmers to sign contracts that “prohibit 

growing the crops for research purposes”; requiring company permission to study its 

product and often requiring the option for the company to review the study and make 

http://www.ers.usda.gov/media/1875384/err189_summary.pdf
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changes prior to publication; and company prerogative to withdraw permission to 

research after the study was approved and initiated (Pollack, Feb. 19, 2009).   

A group of 26 scientists, hired by the USDA and EPA as part of a Technical 

Advisory Committee for “Regional Research Projects NCCC-46 ‘Development, 

Optimization, and Delivery of Management Strategies for Corn Rootworms and Other 

Below-ground Insect Pests of Maize’” submitted the following formal statement to the 

EPA in 2008, but according to Don Huber (personal communication, June 9, 2016), the 

26 scientists would not sign their name to the statement because to do so could have 

resulted in them losing their jobs.: 

Technology/stewardship agreements required for the purchase of genetically 

modified seed explicitly prohibit research. These agreements inhibit public 

scientists from pursuing their mandated role on behalf of the public good unless 

the research is approved by industry. As a result of restricted access, no truly 

independent research can be legally conducted on many critical questions 

regarding the technology, its performance, its management implications, IRM, 

and its interactions with insect biology. Consequently, data flowing to an EPA 

Scientific Advisory Panel from the public sector is unduly limited. (See Appendix 

7) 

The experiences of the above referenced scientists, along with the barriers 

described in Berg’s assessment, contrast with Ury’s (1993) suggestion that “[y]ou get the 

most satisfying solutions and the most optimal relationships when both sides are doing 

their best to engage the very real problems dividing them” (p. xi). 
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Unpublished Data  

The scientists referenced above expressed frustration with how patent rights and 

confidentiality agreements limited the researchers’ capacity to not only explore beyond 

the scope and focus of industry interests but also to obtain permission to research 

patented products in the first place. Evidence of limited public and independent research 

is evidenced in how research is represented in glyphosate and NK603 applications, 

assessments and approvals. For example, glyphosate was assessed and re-registered by 

the EPA, in 1993, citing over 100 non-published industry studies (the majority of which 

were from Monsanto) in its reference sections to support the assessment criteria (EPA, 

Sept. 1993). The International Program on Chemical Safety (INCHEM), a collaboration 

between the U.N., the WHO and the International Labor Organization, published a 

review of glyphosate in 1994 in which approximately 150 of the 350 studies listed in the 

reference section were unpublished studies, the majority of which were submitted by 

Monsanto (http://www.inchem.org/documents/ehc/ehc/ehc159.htm). The FAO has also 

been an active partner with EFSA and WHO in evaluating glyphosate. In seeking data 

from governing sources, I found a Google Book preview of the UN’s Food and 

Agriculture Organization’s 2005 publication regarding pesticide residues in food, which 

showed the References listed for glyphosate and of the approximate 112 studies 

referenced by the FAO for glyphosate, over 100 were unpublished studies conducted by 

researchers from (listed in order of majority contribution) Monsanto, Cheminova (a 

Danish pesticide maker), Zeneca (a  biopharmaceutical company) and Syngenta 

(https://books.google.com/books?id=yIlSy6UZJjwC&pg=PA474&dq=Food+and+Agricu
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lture+Organization+2005+pesticide+residues+glyphosate&hl=en&sa=X&ved=0ahUKE

wj3_aWa_-

bPAhXG4iYKHU2SCCMQ6AEINjAA#v=onepage&q=Food%20and%20Agriculture%2

0Organization%202005%20pesticide%20residues%20glyphosate&f=false). In an 

FAO/WHO (2016) international glyphosate assessment it was stated that “[t]he current 

meeting evaluated all previously considered toxicological data in addition to new 

published or unpublished toxicological studies and published epidemiological studies on 

cancer outcomes…[and] [t]he evaluation”, but the references were not listed according to 

study (p. 19).  

According to Portier’s et al (Mar. 3, 2016) comparative analysis between IARC’s 

and the EFSA’s glyphosate assessments, the EFSA’s (2015) report, illustrates that the 

evidence considered in policy-making is still weighted in favor of industry. Portier and a 

group of ninety-three other scientists (microbiologists, biomedical cancer researchers, 

biochemists, molecular and cellular biologists, pathologists, epidemiologists, etc.) co-

authored an article (which was first submitted as a letter to EU’s Commissioner Health & 

Food Safety, Vytenis Andriukaitis on Nov.27, 2015) comparing the WHO IARC and the 

EFSA glyphosate assessments. They analyzed the studies used in the assessment as well 

as how the assessment was conducted. Their conclusion emphasized that the BfR 

assessment lacked credibility because it relied on non-published industry research that 

were not accessible to the public, suggesting a significant lack of transparency (Portier, et 

al Mar. 3, 2016).   
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General Barriers  

Unpublished industry studies were not the only challenge to researching data on 

Roundup, inert ingredients, NK603 and other transgenic crops. For example, trying to 

find information on polyethoxylated tallowamines (POEAs) on the EPA’s website has 

been challenging. After trying various key words (e.g. polyethoxylated tallow amines; 

tallow amines; tallowamines; tallow; polyethoxylated; POEA, etc.) in the main website, 

NCEP and archives, my search produced only an extremely limited description for 

Tallowamines as a pre-harvest application covered under §180.920  which exempts it 

from tolerance requirements, describing it as a surfactant or adjuvant: “Tallowamine, 

ethoxylated, mixture of dihydrogen phosphate and monohydrogen phosphate esters and 

the corresponding ammonium, calcium, potassium, and sodium salts of the phosphate 

esters, where the poly(oxyethylene) content averages 2-20 moles (CAS Reg. No. 68308-

48-5)” and does not exceed 20% of the formulation  

https://iaspub.epa.gov/apex/pesticides/f?p=INERTFINDER:3:::NO::P3_ID:6832. 

According to the information listed on the EPA’s Substance Registry Services, the main 

distinction between CAS number 68308-485 and CAS number 61791-26-2 appears to be 

that the former includes phosphates but does not provide a product name (e.g. MON 

0818—see below). A search using the EPA CAS number 61791-26-2, which was listed in 

the above EPA Federal Register notice (Jul. 7, 1995), provided a little more detail that 

described the inert pesticide ingredient, POEA, as “Tallow alkyl amines ethoxylated” but 

the substance was categorized as List 3 (unknown toxicity). The information provided is 

extremely limited and does not provide any details about how the substance was assessed 

https://iaspub.epa.gov/apex/pesticides/f?p=INERTFINDER:3:::NO::P3_ID:6832
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(EPA, Sept. 15, 2015). Noting that the technical name for POEA (that the EPA used in a 

memo assessing two Roundup product labeling requirements—see “Data gaps” for more 

information), polyoxyethylene alkylamine, differs from the term, polyethoxylated 

tallowamine (which is used in a multitude of other sources), I searched the EPA’s 

National Service Center for Environmental Publications (NSCEP) using the EPA’s term 

and CAS number. One of the four search results was a 1992 “List of Pesticide Product 

Inert Ingredients”; inserting the CAS number into the NSEP search box for this document 

resulted in one “hit”, which did not have a CAS number next to it but was described as 

“Soap (Source undefined)”. The document stated that “OPP records do not readily permit 

the confirmation of the presence of any given listed inert in currently registered pesticide 

products” (https://nepis.epa.gov/Exe/tiff2png.cgi/9101W9JG.PNG?-r+75+-

g+7+D%3A%5CZYFILES%5CINDEX%20DATA%5C91THRU94%5CTIFF%5C00002

966%5C9101W9JG.TIF). One of the remaining three search results was the EPA’s 

Substance Registry Services, which provided a list of statutes, regulations and EPA 

applications/systems and valid synonyms, including Mon 0818, which presumably, is the 

product name linked to the CAS number. However, neither of the CAS numbers listed 

above shows the common name “polyethoxylated tallowamine” in its “synonym” list 

(https://ofmpub.epa.gov/sor_internet/registry/substreg/searchandretrieve/substancesearch/

search.do?details=displayDetails&selectedSubstanceId=15792#HealthAndOther). In 

terms of searching for particular glyphosate studies, several studies are referenced as 

supporting evidence for the EPA Tier One Endocrine Screening Assays for glyphosate 

conclusions (e.g. MRID 4886510 and 48671305), but those studies cannot be found 



100 

 

anywhere else on EPA’s current, archive and National Service Center for Environmental 

Publications (nepis.epa.gov) websites.  

  In regards to transparency in the current conflict about glyphosate, obtaining an 

online version of the recent glyphosate assessment that Germany was tasked to conduct—

the BfR report—is proving extraordinarily difficult to find, in its full and original report, 

as is obtaining the draft report that BfR submitted to EFSA that summarized this study, 

thus limiting my access to the basic design and timeline of the study. Multiple key 

word/phrase searches (e.g. BfR; BfR report; German Rapporteur Member State 

glyphosate; glyphosate assessment; RMS glyphosate; etc.) in various search engines and 

within the EFSA website show no results for the BfR report. Several internal links within 

the EFSA website where related information should have been available result in pages 

displaying: Server Not Found. In addition, along with the EFSA public statement 

regarding their conclusions about the peer review of BfR’s draft as an assessment 

response to IARC’s “probable carcinogen” claim, the EFSA includes a link to the WHO’s 

IARC report but when clicked, displays the message: The Page You Have Requested 

Does Not Exist (http://www.efsa.europa.eu/en/press/news/150730).  Portier, et al (Mar. 3, 

2016) noted that the BfR evaluators were not listed and the studies used in their 

assessment were unpublished and not publicly accessible. The EFSA continued, stating 

that they disagreed with Portier et al’s (Mar.3, 2016) conclusion that BfR’s assessment 

process was not transparent and that all of the “related background documents which run 

to around 6,000 pages have been published on EFSA’s website” 

http://www.efsa.europa.eu/en/press/news/151119a (ibid, p. 2). Accessing the documents 

http://www.efsa.europa.eu/en/press/news/151119a
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for glyphosate from this website, however, requires one to submit their personal 

information in an online document request form. In my web search (described above) this 

page did not appear. Stated on the homepage of this website, however, the EFSA claims 

that the BfR report is accessible, but in “updated” form “to take account of comments and 

discussions during the peer review…” 

(http://www.efsa.europa.eu/en/press/news/151119a). In other words, the original 

assessment report is not available.  

Theme 3: Data Gaps 

Roundup received its first pending registration with the EPA in 1974 and was 

subsequently marketed as a broad spectrum herbicide. Although the original registration 

for Roundup and/or glyphosate seems to be absent from the EPA’s National Service 

Center for Environmental Publications (NSCEP) document database, a simple search for 

pre-1976 information on glyphosate produces eight results, one of which discussed 

tolerance levels and indicated that by 1975 several glyphosate tolerance levels were 

established but there were no toxicology studies referenced to support why or how those 

levels were determined. In that document, the EPA stated that glyphosate toxicity was 

minimal but admitted that the mode of action for glyphosate was “not know[n]; may 

inhibit the aromatic amino biosynthesis” (Office of Pesticides Program, Mar. 30, 1977; 

EPA, 1975, www.gao.gov.assets/120/11 p.ii). Within a few years after Roundup was 

registered, it was noted that “while there are ample toxicity studies at hand concerning 

this material, there is no information available concerning the mechanism whereby the 

compound affects mammalian systems”, including how it is metabolized (Bailey, n.d.).  

http://www.efsa.europa.eu/en/press/news/151119a
http://www.gao.gov.assets/120/11%20p.ii
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By 1975, according to a GAO report, there were 35,000 pesticides (new and 

existing) in the U.S. that needed to be evaluated according to current scientific standards. 

Many pesticide tolerance levels were outdated and many (approximately 140 out of 230 

active ingredients) were not even tested (GAO, Dec. 4, 1975). The GAO (ibid) report of 

the EPA also indicated several factors contributing to the Agency’s failing to meet these 

goals, emphasizing that in regards to protecting public health and the environment, the 

GAO stated that for several pesticides, the EPA failed to obtain appropriate studies to 

assess many of the pesticides’ short and long-term impact on reproductive health, child 

growth, and genetic changes (ibid). According to a later report, the EPA expressed 

frustration at how difficult it was to obtain appropriate studies from registrants in a timely 

manner (Eschwege, Aug. 7, 1980). Similarly, the EFSA noted several data gaps and 

inconsistencies between applicant (glyphosate manufacturers) claims and their supporting 

evidence (Monsanto included) (EFSA, 2015). In addition, in 2013, the GAO noted that 

[t]he extent to which EPA ensures that companies submit additional required data 

and EPA reviews these data is unknown. Specifically, EPA does not have a 

reliable system, such as an automated data system, to track key information 

related to conditional registrations, including whether companies have submitted 

additional data within required time frames. (http://www.gao.gov/products/GAO-

13-145)   

By the 1980’s, according to a GAO (1986) report, the EPA still needed to revise 

their assessment system as the number of new applicants for registration continued to 

stack on top of a growing backlog of existing ones and the EPA was unable to keep up. 

http://www.gao.gov/products/GAO-13-145
http://www.gao.gov/products/GAO-13-145
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By the mid-1980’s, there were 50,000 pesticides with 600 different active ingredients and 

900 different inert ingredients (ibid). The GAO (1986) review also noted that the EPA 

had only been able to complete approximately 124 preliminary assessments of active 

ingredients—in approximately 15 years. In addition, the GAO (ibid) review emphasized 

concerns regarding the lack of substantive subchronic and chronic toxicity assessments. 

(Interestingly, that was the same year that glyphosate was being reviewed for 

reregistration—as discussed in the “Perceptions of Safety and Validity” section). I 

searched ProQuest’s Biological Sciences database using the search terms “tox*” AND 

“glyphosate*” OR “Roundup” in the abstract for peer reviewed toxicological studies on 

glyphosate/Roundup prior to 1994; but the majority of the studies, 26 out of 30 results, 

focused on how the pesticide (mainly the active ingredient glyphosate) functioned as an 

herbicide on various crops, aquatic life and insects but there were only four (publicly 

accessible) toxicological studies that tested the impact of glyphosate and/or Roundup on 

mammals and/or or humans. Three of the four studies analyzed the toxic impact (on 

human health) of the surfactant used in Roundup formulations (POEA) and one analyzed 

the toxicity of glyphosate on an Australian bird, rodent and marsupial species. According 

to the abstracts, the overall conclusion from these four studies indicated that glyphosate 

was mildly toxic but the Roundup formulation and surfactant (POEA) was much more 

toxic (ibid). However, as the numbers indicate, the studies are limited. Tomerlin (May 8, 

2006), noted that by 2006, the EPA also “lack[ed] sufficient monitoring exposure data to 

complete a comprehensive dietary exposure analysis and risk assessment for glyphosate 

in drinking water. Likewise, in the E.U. the EFSA’s (2015) report also stated that there 
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are multiple gaps in the research in such areas as pesticide residue levels and water 

toxicity. 

In the most recent re-registration of glyphosate, the EPA noted that it was 

“seeking toxicity data on formulated products containing the surfactant POEA, due to 

uncertainty about its risk to aquatic animals" (but in the assessment report, there was no 

mention in the requirement about POEA toxicity tests in regards to human health) (EPA, 

June 17, 2009). However, in a 2010 memo, the EPA stated that “[i]t is known from 

toxicity testing in the open literature that one surfactant mixture that has been used in 

glyphosate products is considerably more toxic to aquatic organisms than technical 

glyphosate. That surfactant is polyoxyethylene alkylamine mixture (POEA, CAS number 

61791-26-2)”, however, there are “no studies…available for POEA alone” 

(https://www3.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103613_26-Oct-

10_a.pdf). (See the “Data Access Restrictions: General barriers” section for more 

information on CAS number 61791-26-2). 

In terms of beginning to fill prior data gaps, according to the article abstracts 

discussed above (found in ProQuest’s Biological Sciences database using the search 

terms “tox*” AND “glyphosate*” OR “Roundup” in the abstract for peer reviewed 

toxicological studies on glyphosate/Roundup prior to 1994), some of the studies indicated 

evidence that the mode of action of glyphosate was beginning to be understood by the 

mid to late 1980’s and by 1991, had been determined. Several of the other studies in the 

results list discussed the microbiological impact that glyphosate had on crop root 

systems. According to the abstracts for those articles, the outcomes were mixed, 

https://www3.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103613_26-Oct-10_a.pdf
https://www3.epa.gov/pesticides/chem_search/cleared_reviews/csr_PC-103613_26-Oct-10_a.pdf
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depending upon which study was referenced, between indicating that the presence of 

glyphosate promoted hazardous or non-hazardous pathogenic microbial growth (ibid). A 

1982 OECD report stated that “it would be extremely short–sighted to neglect studies of 

microbial taxonomy and descriptive ecology: the bottle–neck which can arise here is the 

lack of awareness by the applied scientist and technologist of the richness of microbial 

types and activities” (Bull, Holt and Lilly, 1982, p. 23). The 1982 OECD report also 

noted that “strong support will be necessary to increase basic knowledge of plant 

physiology and plant genetics if governments want the expected agricultural impacts of 

biotechnology to materialize” (ibid, p. 10).  Bull, Holt and Lilly (1982) also noted that 

although microbiology was considered, at the time, more advanced than plant science, 

microbial physiology was “almost a universal bottleneck” where “[i]ndustry does little or 

no fundamental research in this discipline which thus needs public support” (p. 10). 

Recently, government and academic researchers such as Dr. Huber (plant pathologist), 

Dr. Kremer and Dr. Lucero (microbiologists) have expressed that the U.S. federal 

recognition, time and resources that are needed to appropriately conduct safety studies on 

GMO’s, as well as the impact that glyphosate and other agricultural chemical inputs have 

in the environment and on public health, is sorely inadequate 

(https://www.youtube.com/watch?v=UDLdTXe2koo). The National Academies of 

Science, in 2004, stated that ‘‘there remain sizable gaps in our ability to identify 

compositional changes that result from genetic modification of organisms intended for 

food’’ (NAS, 2004, p 15). A recent National Academies of Sciences, Engineering and 

Medicine report (2016) stated that “[m]olecular biology has advanced substantially since 

https://www.youtube.com/watch?v=UDLdTXe2koo
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introduction of GE crops two decades ago” and should be further invested in as a strategy 

to “address food security and other challenges”, emphasizing that omics technologies 

need further development to effectively test for and analyze unintended effects from GE 

and conventional “new crop varieties” (ibid, p. xviii).   However, the report concluded 

that the current scientific data does not offer conclusive evidence that consumption of 

genetically engineered crops is hazardous to human health.  

One method that the U.S. has utilized to help limit exposure to health hazards is 

the USDA and FDA pesticide residue assessment programs. Since its implementation in 

1991, the EPA had been using the USDA’s Pesticide Data Program (PDP) results to help 

determine dietary exposure levels of pesticides during its RED (Reregistration Eligibility 

Review) reviews for existing pesticides. The EPA provides the USDA with a list of 

pesticides to assess based on “compounds with acute and chronic endpoints, including 

suspected carcinogens,” however, since the implementation of the program in 1991, 

glyphosate has not been included (USDA, April 1994). A recent GAO (Oct. 7, 2014) 

report recommended that the USDA and FDA revise their pesticide residue programs to 

better reflect consumer exposure. But the USDA does not choose which pesticides to test; 

instead, that decision comes from the EPA’s recommendations. The EPA reasoned that 

glyphosate was demonstrated to be a low-level hazard concern and thus did not warrant 

costly assessment. Echoing this response, the FDA and the USDA added that glyphosate 

residue tests were more cost prohibitive compared to other pesticides and, therefore, 

rarely tested (Davies, Feb. 17, 2016; Gillam, Apr. 20, 2015).  The FDA and a GAO (Oct. 

2014) report further explain that the FDA has not included glyphosate in its annual 
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monitoring studies mainly because it requires costly “selective residue testing” (GAO, 

Oct. 2014, p. 7; FDA, 2012; FDA, 2006). In addition, the GAO (Oct. 2014) report stated 

that the FDA “does not disclose the pesticides with tolerances for which it does not test or 

the potential effect that not testing could have on its detection of violations” (p. 55). The 

FDA responded to these concerns suggesting that it was weighing the cost of 

implementing glyphosate testing methods with the “extent of the use of genetically 

engineered crops for human foods” (GAO, Oct. 2014, p. 26). Since the USDA began its 

Pesticide Data Program in 1991 to the most recent sampling results of 2014, according to 

the yearly USDA PDP datasheets, sweet corn (canned or frozen) was often tested, but 

corn as a grain was only tested in 2007 and 2008 and glyphosate residue was apparently 

only tested once, on soy, in 2011 (https://www.ams.usda.gov/datasets/pdp/pdpdata). The 

GAO (Oct. 2014) report also suggested that the FDA work with the OMB in developing a 

comprehensive list of pesticides (that have pesticide residue levels) that have and have 

not been tested. The GAO report also suggested that the FDA develop a more public-

friendly means of disseminating this information in order to decrease the potential for 

misinformation (ibid). 

Theme 4: Perceptions of Safety and Validity 

Introduction 

In a 1976 Congressional hearing, agricultural biotechnology was introduced as a 

potentially safer (and more lucrative) method than conventional agriculture, but being a 

new field of study using new technologies, there were also great reservations regarding 

its safety. Participants in the hearing discussed the need for appropriate research in order 

https://www.ams.usda.gov/datasets/pdp/pdpdata
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to determine the parameters of safety, viability and applicability of this new science and 

technology (94
th

 Congress, May 11, 1976). Berg (Sept. 18, 2008) stated that by the 

1970’s, the promise and potential of biotechnology could be envisioned not only for the 

medical and pharmaceutical field, but for agriculture as well. However, Berg continued, 

there were mixed messages from the innovators—researchers/scientists—as initial 

excitement and promising potential of a new and exciting field of research was tempered 

with scientists calling for a moratorium on r-DNA work until a more thorough risk 

assessment was performed (Berg, Sept. 18, 2008).  

The Asilomar Conference was a group of 140 scientists, government 

representatives, journalists and lawyers who, in 1973, met in California to discuss the 

risks and merits of r-DNA research. Throughout the conference quite “often scientists 

willingly acknowledged the risks in other’s experiments but not in their own” (Berg, 

Sept. 18, 2008, p.290).  However, after much debate, the Asilomar conference 

participants were able to reach a consensus for a set of risk management strategies that 

satisfied everyone and set the stage for future r-DNA research and regulatory guidelines 

(Berg, Sept. 18, 2008).   

The OECD worked collaboratively with member nations and relevant 

stakeholders, including industry and organizational interests, to develop a multitude of 

toxicology testing guidelines that would make international trade safer, for the public and 

environment, and easier for commercial interests (FDA, Mar. 1, 1994). According to an 

OECD report (1986), the safety of biotechnology was established, based upon three 

“compelling lines of evidence”: 1.) risk assessment studies had “failed to demonstrate” 
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that transferred DNA could create “unexpected hazardous properties” in the host 

organism, 2.) “more rigorous evaluation of existing information regarding basic 

immunology, pathogenicity and infectious disease processes has resulted in the relaxation 

of containment specifications recommended by national authorities”, and 3.) “the 

experimentation conducted in recent years has elicited no observable novel hazard (p.27).  

Transitions: Basic to Applied Research 

Cramo, Brewer and Lac (2015) discussed the limitations of applied 

research/R&D, stating: “To the extent that applied research is restricted to the 

examination of variations in a particular A-B relationship, it is unlikely to uncover an 

explanatory principle that accounts for C-D and E-F, along with A-B” (Cramo, Brewer 

and Lac, 2015, p. 31). In other words, the authors suggested that applied research/R&D 

are extremely useful tools to use when there is a specific need to fill but innovative 

processes or products are not arrived at or sustained in a bubble. To ensure public and 

environmental safety this research must also be open to criticism and change that 

includes holistic exploration surrounding the impact (potential and real) of implementing 

the new process/product (ibid). However, in a public meeting addressing the FDA’s 1992 

policy for regulating bioengineered crops, it was stated: “It is the characteristics of the 

organism, the environment and the application that determine risk or lack thereof, of the 

introduction not the technique used to produce the organism” (FDA, Oct. 30, 2015).  

By 1992, there were approximately 30 different genetically engineered crops 

being field tested in the U.S. According to the FDA, the benefits of utilizing genetic 

engineering would provide safer, more consistent and desirable outcomes than, for 
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example, the less precise and less reliable mutagenic techniques or the more times-taking 

gene transfer techniques (FDA, Oct. 30, 2015). According to the FDA, bio-agricultural 

technology was considered an improvement to the traditional agricultural system. But the 

FDA reiterated that this did not suggest that the U.S.’s traditional crop development was 

unsafe, but that it is because of the U.S.’s long history of safe traditional crop 

development that the FDA derived confidence in considering bio-agricultural technology 

as simply another step in improving agricultural systems (ibid).  

But how does one arrive at a determination of “safe”? A survey of sixty-two life 

sciences researchers suggests that funding sources and professional training influence 

individual perceptions regarding the safety and predictability of transgenic crops. The 

survey found that:  

Scientists with industry funding and/or those trained in molecular biology were 

very likely to have a positive attitude to GM crops and to hold that they do not 

represent any unique risks, while publicly-funded scientists working 

independently of GM crop developer companies and/or those trained in ecology 

were more likely to hold a “moderately negative” attitude to GM crop safety and 

to emphasize the uncertainty and ignorance involved. (ENSSER, Oct. 21, 2013)? 

Kahan, et al’s (2013) study explains how one’s culture influences how individuals 

interpret scientific or mathematical information, concluding that professional affiliations 

influenced one’s perception of scientific or mathematical interpretations. Another study 

analyzed 94 peer reviewed articles “that report on health risks or nutritional value of 

genetically modified food products” and concluded that there was “a strong 
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association…between author affiliation to industry (professional conflict of interest)” and 

“study outcomes that cast genetically modified products in a favorable light” (Diels, et al, 

2011). 

In a recent New York Times article the authors described how academic 

researchers are being selected and supported by private funders to speak on behalf of 

industry interests in an effort to improve stakeholder, policy makers and public credibility 

(http://www.nytimes.com/2015/09/06/us/food-industry-enlisted-academics-in-gmo-

lobbying-war-emails-show.html?_r=0). Although the article focuses on a specific 

academic researcher who was hired by Monsanto to promote agricultural biotech crops, it 

points out that academic researchers are also working for the organic food industry. The 

New York Times collected and reviewed several documents and emails communications 

from the academics who worked for the organic industry and concluded that while [t]here 

was no evidence that academic work was compromised” the emails did illustrate a trend 

from academics to lobbying for both organic and agricultural biotechnology interests. 

According to the article, the emails they evaluated from academics who worked for the 

agricultural biotechnology industry 

provide a rare view into the strategy and tactics of a lobbying campaign that has 

transformed ivory tower elites into powerful players. The use by both sides of 

third-party scientists, and their supposedly unbiased research, helps explain why 

the American public is often confused as it processes the conflicting information. 

(ibid).  

http://www.nytimes.com/2015/09/06/us/food-industry-enlisted-academics-in-gmo-lobbying-war-emails-show.html?_r=0
http://www.nytimes.com/2015/09/06/us/food-industry-enlisted-academics-in-gmo-lobbying-war-emails-show.html?_r=0
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The article quoted an agricultural biotechnology company email response to a 

researcher whom they had recently hired which stated that hiring academic researchers 

was “a new way to build trust, dialogue and support for biotech in agriculture” (ibid). 

Weight of Evidence  

In the 1960’s, claims of safety for the PCB industry (e.g. Bayer, Monsanto, Brush 

Wellman, Exxon), according to Le Menestrel and Rone (2013), were based on a lack of 

certainty that their product caused harm (i.e. operating from the perspective of scientific 

uncertainty in which industry claimed that additional research was needed to conclusively 

verify hazard). LeMenestrel and Rone (2013) stated that contrary to those previous 

industries, whose products were removed or limited from the market due to lack of 

convincing evidence of safety, agricultural biotechnology companies have produced, in 

conjunction with academic and industry-supportive researchers, an extensive amount of 

data from which to make scientifically-backed claims of safety. However, an OECD 

(Apr. 13, 2012) Guidance Document stated that “[a] reasoned scientific approach to the 

assessment of substances for chronic toxicity or carcinogenicity must first include an 

assessment of all available information that has the potential to influence the study 

design” (p. 25).   

A search on the EPA’s archive website produced a multitude of internal memos 

containing registration and toxicological data (mainly derived from or in regards to 

industry data) for glyphosate and various formulations of Roundup and other pesticides 

(https://archive.epa.gov/pesticides/chemicals/foia/web/pdf/103601/103601.htm).  

https://archive.epa.gov/pesticides/chemicals/foia/web/pdf/103601/103601.htm
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The EFSA’s (2015) glyphosate assessment contrasts with that of the IARC, concluding 

that the active substance glyphosate is “unlikely to pose a carcinogenic hazard to 

humans” (p. 1). The EFSA (2015) stated that “[in reference] to the unusually large data 

base available, it was considered appropriate by the EU Expert peer review to adopt 

consistently a weight of evidence approach” (EFSA, 2015). According to Balls, et al 

(Dec. 2006), using a “weight of evidence approach” is usually considered in situations of 

uncertainty. However, Balls, et al (ibid) analyzed 272 studies, concluding that in 

approximately one third of those studies, there was “frequent lack of definition of the 

term, multiple uses of the term and a lack of consensus about its meaning, and…many 

different kinds of weights, both qualitative and quantitative” (Balls, et al, Dec. 2006). An 

OECD (Apr. 13, 2012) Draft Guidance Document on the Design and Conduct of Chronic 

Toxicity and Carcinogenicity Studies stated that the “weight-of-evidence approaches 

differ among OECD countries and regulatory sectors” (p. 26).  

Parts vs Whole: CP4 enzyme and NK603 

According to OECD (1986; 1992) reports, the microbiology and plant pathology 

research needs mainly focused on the potential problem and solution for super-weeds and 

superbugs. Data and discussion in the 1986 OECD report emphasized microbial research 

for its potential contributions to reducing pesticides through r-DNA techniques and 

development. Of concern, according to the report, was the possibility that micro-

organisms from trans-genetic processes might create, host or alter pathogens that might 

cause plant and/or human disease. However, the 1986 OECD report reasoned that 

“[s]ingle gene modifications of micro-organisms with no pathogenic potential or history, 
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or introduction of several genes contributing to pathogenicity, do not appear likely to 

result in unanticipated pathogenicity” (p.29). Subsequent risk assessment was developed, 

according to the 1986 and 1992 OECD reports, on the premise that the r-DNA technique 

was accurate, predictable and safe, posing no more risk to human or target plant health 

than conventionally grown plants (OECD, 1986; OECD 1992).   

An OECD (1993) follow-up to their 1986 guiding principles report discusses the 

merits of substantial equivalence, reasoning that just because a food is genetically altered 

does not make it inherently unsafe. By 1996, an overview of biotechnology by the OECD 

stated that “[t]he great controversies over DNA recombination per se are more a thing of 

the past than of the future” (Wald, p. 9). But later Wald (1996) comments about how 

biologists have been persistently “overly-cautious” about the rate and state of agricultural 

biotechnology (p. 16).  The controversies that had largely been resolved, according to the 

1996 OECD report, encompassed an array of uncertainties regarding potential health and 

environmental hazards but even by the mid-1980’s, when the U.S., as well as the OECD, 

was debating about the risk and benefit of agricultural biotechnology, the discussions 

focused mainly on environmental risk (because existing toxicological studies and how 

their results were interpreted allayed fears regarding at least immediate foreseeable health 

risks) (Sheingate, Apr. 2006).  

The health risks that had been of particular concern with NK603 was the plant 

pathogen used to develop the CP4 enzyme that enables the plant to withstand glyphosate. 

The OSTP (June 26, 1986) however, had set the tone early on stating that “[i]t should be 

noted that microorganisms play many essential and varied roles in agriculture and the 
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environment …and as a rule these agricultural and environmental introductions have 

taken place without harm to the environment” (p.5). In 1992, the FDA (reiterating its role 

in determining how GE crops are assessed and regulated) interpreted the Federal Food, 

Drug and Cosmetic Act to include bio-engineered food regulation in the same category as 

traditional food. According to the FDA:  

The regulatory status of a food, irrespective of the method by which it is 

developed, is dependent upon objective characteristics of the food and the 

intended use of the food (or its components). The method by which food is 

produced or developed may in some cases help to understand the safety or 

nutritional characteristics of the finished food. However, the key factors in 

reviewing safety concerns should be the characteristics of the food product, rather 

than the fact that the new methods are used. (FDA, May 29, 1992). 

Per FDA policy, if the genetically modified product is “generally recognized as 

safe” (GRAS) or if it can be proven to be substantially equivalent to its conventional 

counterpart, it does not have to undergo federal regulation 

(http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm). Consequently, 

in 1993, the OECD guidelines adopted this policy as well 

(https://stats.oecd.org/glossary/detail.asp?ID=2604).  

USDA reported that field trials for NK603 demonstrated that “there were no 

deleterious effects on plant, non-target organisms, or the environment” (APHIS, Aug. 30, 

2000). However, it should be noted that when APHIS simplified GMO registration 

procedures (discussed above), they also simplified GMO field testing by “reducing the 

https://stats.oecd.org/glossary/detail.asp?ID=2604)
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field test reporting requirements for certain multi-year field trials” (APHIS, Apr. 24, 

1997). But Monsanto reasoned that, like GA21, NK603 was not a plant pest (e.g. it was 

not found growing wild and they claimed that pollination drift to other fields could be 

managed; it would not damage commodities or harm non-target or beneficial species) and 

APHIS granted it non-regulated status, which means it can be grown and transported 

within the U.S. without federal oversight (APHIS, Aug. 30, 2000).   

“Section 402(a)(1) of the [Federal Food, Drug and Cosmetic] act is most 

frequently used by FDA to regulate the presence in food of unavoidable environmental 

contaminants such as lead, mercury, dioxin, and aflatoxin” (FDA, May 29, 1992). The 

FDA’s main obligation in food safety is post-market but if (in the case of genetically 

engineered components) the genetic component is thought to be a potential health 

concern then the FDA would initiate a pre-market investigation (FDA, May 29, 1992). 

However, because of the historically safe development of traditional plant breeding 

techniques, “the FDA has not found it necessary to conduct, prior to marketing, routine 

safety reviews of whole foods derived from plants”, including plants derived from 

biotechnology (FDA, May 29, 1992). According to a cross-agency report titled 

“Agricultural Biotechnology Risk Analysis Research in the Federal Government”, 

toxicology and allergenicity research and assessments focus only on the individual 

protein that is inserted into the plant DNA (AGRA, 2004).  If the protein inserted into the 

plant DNA is considered toxicologically safe it is assumed that the subsequent plant will 

not pose a risk any different than its conventional counterpart. When Monsanto submitted 

their petition to the USDA’s APHIS for non-regulated status for NK603, they concluded 
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stating that “NK603 was demonstrated to be equivalent to both the E. coli-expressed CP4 

EPSPS protein used for safety studies and CP4 EPSPS expressed by a commercial RR 

soybean variety” (Croon, Jan. 7, 2000). Now for a little layman’s science…the EPSPS 

enzyme is in all plants as part of the shikimate pathway, which helps plants biosynthesize 

aromatic amino acids, which are critical for plant survival. Glyphosate tolerant plants, 

however, have an altered EPSPS enzyme called CP4 (which is derived from 

agrobacterium and cauliflower mosaic virus) EPSPS that enables the plant to tolerate 

glyphosate. Glyphosate binds to the CP4 EPSPS enzyme in a way that, according to 

some, does not inhibit the growth of an herbicide (glyphosate) tolerant plant (Funke, July 

12, 2006).   

In terms of human consumption of transgenic herbicide tolerant plants Monsanto 

presented the results of an acute oral toxicity mouse study, which was submitted in 

support of Monsanto’s initial transgenic crop registration petition. Monsanto concluded 

that CP4 EPSPS is as safe as a plant’s natural EPSPs, explaining that the mice were given 

the purified CP4 EPSPS protein at rates much higher than normal consumption would be 

expected before a NOEL was reached 

(https://www.aphis.usda.gov/brs/aphisdocs/00_01101p.pdf; 

https://www.aphis.usda.gov/brs/aphisdocs/93_25801p.pdf).  “Acute” studies, according 

to OECD standards, are typically high dose studies conducted on 6-9 animals for a period 

of less than twenty-eight days (OECDa, Sept. 21, 1998).  

Monsanto also presented the results of feeding studies using conventional 

soybeans and the glyphosate tolerant soybeans on rats, cows, chickens, catfish and quail 

https://www.aphis.usda.gov/brs/aphisdocs/00_01101p.pdf
https://www.aphis.usda.gov/brs/aphisdocs/00_01101p.pdf
https://www.aphis.usda.gov/brs/aphisdocs/93_25801p.pdf
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that ranged from 5 days to 10 weeks. Monsanto concluded from these tests that 

“All…samples tested provided similar growth and feed efficiency for rats, chickens, 

catfish and quail. The nutritional value or wholesomeness of GTS [glyphosate tolerant 

soybeans] 40-3-2…was the same as conventional varieties of soybeans” (Results of the 

cow test were not mentioned.) (http://cera-gmc.org/GmCropDatabaseEvent/GTS%2040-

3-2). Based on the studies presented in the GTS 40-3-2 petition for non-regulated status, 

Monsanto petitioned for NK603, highlighting the similar technology and attributes 

between the two illustrates that NK603 is as safe as GA21, which was illustrated to be as 

safe as GTS 40-3-2 and thus merits similar judgment regarding regulatory status.  The 

data used to evaluate the safety of the CP4 EPSPS enzyme and NK603 as a whole was 

provided by Monsanto. In response to Monsanto’s petition for non-regulated status for 

NK603, the FDA stated: 

Monsanto has concluded that its transgenic NK603 corn is not materially different 

in terms of food safety and nutritional profile from non-transgenic corn hybrids 

currently on the market. At this time, based on Monsanto’s description of its data 

and analysis, the agency considers Monsanto’s consultation on the Roundup 

Ready® NK603 corn line to be complete. (FDA, Oct. 9, 2000). 

The European Commission clarifies, however, in (EC) Regulation 1829/2003 that 

“[w]hilst substantial equivalence is a key step in the procedure for assessment of the 

safety of genetically modified foods, it is not a safety assessment in itself” (EC, Sept. 22, 

2003, no. 6). The Regulation also includes a recommendation that “genetically modified 

http://cera-gmc.org/GmCropDatabaseEvent/GTS%2040-3-2
http://cera-gmc.org/GmCropDatabaseEvent/GTS%2040-3-2
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food and feed should undergo a safety assessment through a Community procedure 

before being placed on the market” (E.C., Sept. 22, 2003, no. 3).  

From 1994 to 2000 (when NK603 was introduced to the EU’s Spanish Competent 

Authority), the EU had received twenty-four petitions for various crops (e.g. potatoes, 

cotton, corn, rapeseed, sugar beets, tomatoes and soybeans), the majority of which were 

submitted by either Syngenta, Bayer or Monsanto. Currently, however, there are a 

multitude of transgenic crops that have been approved for importation but only one, Mon 

810 (Monsanto’s Bt corn, in which the Bt toxin is inserted in the plant genes to protect 

against the European corn borer) has been approved for cultivation—the majority of 

which is grown in Spain (http://www.isaaa.org/). When the Spanish Competent Authority 

(CA) assessed and approved NK603, the application and materials were then submitted to 

the EFSA for further evaluation concluding that? 

according to the current state of scientific knowledge and after examining the 

existing information and data provided by the Monsanto Company, the Spanish 

Commission on Biosafety could give a favourable opinion to the 

commercialisation in the E.U. of maize NK603 if proposals and conditions 

established in the ERA report are implemented. (EFSA, May 27, 2009)  

The original application for NK603 included a request to approve it for food, feed 

and cultivation, but the application was later modified, retracting the request for 

cultivation approval (only one transgenic crop – Bt Corn – is cultivated in the E.U.). As 

part of required materials for E.U. approval for importing NK603, Monsanto submitted 

the Acute study (discussed above) in which mice were given oral doses of the CP4 
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EPSPS enzyme, although the EFSA emphasized that it did not advocate these tests since 

the naturally occurring protein was not found to be a health risk. Monsanto also 

submitted sub-chronic toxicity studies which indicated changes in the blood in the high 

dose female rat group. The panel agreed with Monsanto’s conclusion that because “no 

other observations of treatment related effects were made” the variations did not indicate 

statistical or significant biological findings (EFSA, 2003, p. 9).  Monsanto also conducted 

a supplemental “13 week safety assurance study” for NK603 in which ten groups of rats 

with twenty rats per sex per group were tested (Hammond, Dudek, Lemen and Nemeth, 

Feb. 12, 2004). The minimum requirement for subchronic toxicity studies (i.e. 90-day 

studies) 10 rats/sex/group according to OECD standards (OECDb, Sept. 21, 1998). 

However, the blood and urine analysis was conducted on ten out of the 20 rats per sex per 

group, the results of which, as stated by Monsanto, did not produce statistically 

significant differences. In Monsanto’s report describing this study, there is no explanation 

regarding the other half of the test subjects (ibid).  

By 2004, the EC approved, by default (i.e. E.U. Committee and Council members 

did not reach a majority vote so the E.C., according to legislative rules, approved it), 

NK603 for food and feed purposes (E.C., July 19, 2004). Of the approximate 131 GMO 

varieties that were brought to the Commission for decision, from 2004-2015, sixty-six of 

them resulted in Council votes that did not reach majority consensus, which means that 

approximately half of the GMO products, in the E.U. market, were approved by default 

rather than majority consensus (http://ec.europa.eu/food/dyna/gm_register/index_en.cfm). 

In the case of NK603, there were twenty-five member states voting, nine voted in favor, 
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nine voted against and seven abstained. In looking at the individual votes, there were 124 

total votes, forty-eight voted in favor, forty-three voted against and thirty-three abstained. 

A qualified majority for 124 votes is sixty-two. Just recently NK603 registration was up 

for renewal and it was granted by default, again, as neither the Standing Committee nor 

the Council rejected the renewal or was able to reach a qualified majority vote (EC, Apr. 

4, 2015; http://europa.eu/rapid/press-release_IP-15-4843_en.htm). 

Parts vs Whole: Glyphosate, Inerts, Roundup 

The Office of Strategic Development (Nov. 1995) emphasized the need for the 

EPA to develop an assessment system to achieve a more integrated approach to the 

human ecology. The EPA developed criteria for a multitude of studies that, for example, 

address the chemical impact on wildlife (birds, mammals and aquatic), plant life, water 

quality, soil quality, reproduction, worker safety, carcinogenicity, etc. However, by 1997, 

the EPA stated that it did not know how to identify and integrate common mechanisms of 

toxicity with cumulative exposure and risk assessments, but it was assumed that 

glyphosate did not pose a danger because it “[did] not appear to produce a toxic 

metabolite produced by other substances”. The EPA stated that future reregistration, 

however, would require the registrant to provide common mechanism of toxicity data. 

(https://www3.epa.gov/pesticides/chem_search/reg_actions/reregistration/tred_PC-

417300_11-Apr-97.pdf, p.7).  However, in Monsanto’s petition to increase certain 

glyphosate tolerance levels in 2002, the EPA stated that it still did not have common 

mechanism of toxicity data for glyphosate (EPA, Mar. 2002). 

http://europa.eu/rapid/press-release_IP-15-4843_en.htm
https://www3.epa.gov/pesticides/chem_search/reg_actions/reregistration/tred_PC-417300_11-Apr-97.pdf
https://www3.epa.gov/pesticides/chem_search/reg_actions/reregistration/tred_PC-417300_11-Apr-97.pdf
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Glyphosate and its metabolite AMPA have similar toxicological profiles and both 

have, until recently, been accepted by government and international health, 

environmental and regulatory agencies and organizations as generally safe (Monsanto, 

2015; WHO, 2004). According to an EU website, a significant factor in determining its 

current safety is its mode of action—which, in glyphosate works by disrupting the 

synthesis of the enolpyruvylshikimate-3-phosphate (EPSP or shikimate pathway) where it 

blocks the EPSP from catalyzing the synthesis of, basically, essential plant metabolites 

such as the aromatic amino acids phenylalanine, tyrosine and tryptophan (which are also 

essential amino acids for humans). The website also explains that the mainstream 

assumption has been that the shikimate pathway does not exist in mammals, including 

humans, so glyphosates enzymatic disruption would not physically impact mammalian 

biological systems; however, according to the information provided on the website, that 

assumption does not include consideration that the shikimate pathway also exists in 

bacteria (http://www.glyphosate.eu/glyphosate-basics/how-glyphosate-works).  

A review of a multitude of studies in the last fifteen years has revealed that human 

beneficial gut bacteria rely on EPSP synthesis and that glyphosate has been shown to 

inhibit that synthesis, thus potentially inhibiting critical amino acid synthesis that could, 

subsequently have a negative systemic impact on human and animal health. The authors 

link a host of health problems that could potentially stem from ingesting small amounts 

of glyphosate residue. (Samsel and Seneff, Apr. 18, 2013) However, this article is 

published in Entropy, and the publisher posted an “Expression of Concern” pointing out 

that the editors of the journal had received multiple complaints suggesting that the 

http://www.glyphosate.eu/glyphosate-basics/how#-glyphosate-works
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authors used biased sources, but since “the nature of the claims against the paper concern 

speculation and opinion, and not fraud or academic misconduct” readers were offered a 

precautionary note (http://www.mdpi.com/1099-4300/15/4/1416). 

By 2002, the EPA stated conclusively that glyphosate poses “no evidence of 

carcinogenic potential” (EPA, Mar. 2002, Sec. B,5; C,3,ii; C,4,iii;). The 2016 FAO/WHO 

report, confirming the non-carcinogenic status of glyphosate, stated that although it 

considered evidence of glyphosate formulations, “[t]he scope [of the evaluation] was 

restricted to the active ingredient” (http://www.fao.org/3/a-i5693e.pdf, p. 19).  However, 

in the most recent re-registration of glyphosate, the EPA noted that it was “seeking 

toxicity data on formulated products containing the surfactant POEA, due to uncertainty 

about its risk to aquatic animals", but in the assessment report, there was no mention in 

the requirement about POEA toxicity tests in regards to human health (EPA, June 17, 

2009).  

In addition to the EPA’s established position that glyphosate is non-carcinogenic, 

the EPA recently concluded that glyphosate (independent of its adjuvant formulations) is 

not an endocrine disruptor (EPA, June 29, 2015). In the weight of evidence, the EPA 

(ibid) noted (as suggested in the study’s title) that they only considered research on the 

active ingredient rather than formulations with adjuvants. In order to conduct their 

assessment, the EPA (ibid) completed, in 2015, the first (Tier 1) of a multi-phase 

endocrine assessment project (that was supposed to be completed between 2004 and 2005 

according to the Federal Food, Drug and Cosmetic Act, sec. 408(p)). A chemical passing 

Tier 1 (of which glyphosate was one) means it poses no risk to the endocrine system 

http://www.mdpi.com/1099-4300/15/4/1416
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(ibid). According to the EPA’s recent Tier One Endocrine Screening Assays for 

glyphosate, “…glyphosate demonstrates no convincing evidence of potential interaction 

with the estrogen, androgen or thyroid pathways in mammals or wildlife” (Akerman and 

Blankinship, June 29, 2015, p. 26).   

But how did Roundup get separated into active and inert ingredients in the first 

place? During the first decade of the EPA’s existence, the high volume of pending 

pesticide registration called for a more efficient method of parsing out what could be 

considered safe, and therefore not requiring assessment, and what could be considered 

potentially hazardous. The EPA’s solution was to classify certain substances, such as 

inert (or “other”) ingredients that are used in various formulations, in graduated levels of 

hazard. By 1975, the GAO noted in their report that the Agency was only testing the 

active ingredient rather than the complete formulation and that the assessments of inert 

ingredients were weak (GAO, Dec. 4, 1975).  

However, the International Program on Chemical Safety (IPCS) evaluation of 

glyphosate in 1994 concluded that although rodent studies indicated “a low acute toxicity 

by the oral and dermal administration routes [t]he role of adjuvants in the toxicity of 

glyphosate formulations needs to be investigated further in laboratory mammals and 

organisms in the environment” because “[t]he formulation Roundup is acutely toxic to 

humans when ingested intentionally or accidentally. No controlled studies are available 

and therefore the human NOAEL cannot be derived” (but IPCS made interim 

recommendations that suggested the use of protective clothing and the need for “a market 

based survey” to better estimate exposure rates of the general public) 
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(http://www.inchem.org/documents/ehc/ehc/ehc159.htm). The EPA, in 1995, however, 

published a notice in the Federal Register detailing a list of inert ingredients that were 

“reviewed by the Structure Activity Team of EPA’s Office of Pollution Prevention and 

Toxics…and evaluated by the Office of Pesticide Program’s Inert Review Group” (EPA, 

Jul. 7, 1995, p. 35397). The inert ingredients in this list, including polyethoxylated 

tallowamine (POEA)—a common ingredient in Roundup formulations—had been 

determined to be minimal risk to human health and were therefore reclassified from the 

List 3 (unknown toxicity) to the List 4b in which the EPA asserts that they have 

“sufficient information to conclude that [its] current use pattern in pesticide products will 

not adversely affect public health and the environment” (ibid). (See Appendix 6 for 

toxicity chart).  At the time, Roundup (of which some claim that the majority of Roundup 

formulations utilize POEA’s) had been registered for over twenty years. Roundup’s 

versatility as a defoliant and plant growth regulator made it one of the leading pesticides 

in the world—even prior to the introduction of the first Roundup Ready crop (Székács 

and Darvas, 2012 (http://cdn.intechweb.org/pdfs/25624.pdf).  However, recall that in 

2015, glyphosate was reclassified (as discussed in Data Access Restrictions), again, back 

to List 3 (EPA, Sept. 15, 2015). 

The 1993 RED included reference to §156.10 – Labeling Requirements under 

Title 40 of the Code of Federal Regulations, which states that “[t]he Administrator may 

require the name of any inert ingredient(s) to be listed in the ingredients statement if he 

determines that such ingredient(s) may pose a hazard to man or the environment” (EPA, 

Sept. 1993, p. 196).  Monsanto (April, 2005) stated, in a letter responding to a study on 

http://www.inchem.org/documents/ehc/ehc/ehc159.htm
http://cdn.intechweb.org/pdfs/25624.pdf
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Roundup toxicity in aquatic systems, that “[i]t is misleading…to suggest that ‘Roundup’ 

and ‘glyphosate’ are synonymous” (p. 4). Monsanto further explained that most Roundup 

formulations contain a surfactant and that it is “inappropriate to attribute the effects 

observed [from surfactants] to glyphosate” (p.4). A 1979 study on the aquatic impact 

from glyphosate, Roundup and its surfactant, MON 0818—POEA, (which Monsanto’s 

April, 2005 letter referenced to support its argument), stated that “[t]oxicities of the 

surfactant were similar to those of the Roundup formulation” (Folmar, Sanders and Julin, 

1979, p. 1). In 2005, the EPA’s Environmental Fate and Effects Division review of a 

study on amphibians that included glyphosate with one of the most common surfactants 

used herbicide applications—Polyethoxylated Tallowamine (POEA), stating that “the 

[e]ffects on metamorphosis, gonadal morphology and thyroid hormone gene expressions, 

suggest that POEA and glyphosate formulations containing POEA can impact endocrine-

mediated processes” (Howe, et al, Aug. 2004, abstract).  In addition, an EPA memo 

validated an Australian frog study on the effects of glyphosate and a Roundup 

formulation that found Roundup formulations more toxic than glyphosate alone (Oct. 

1985). As early as 1985, according to one article, the EPA reviewed and commented on a 

study conducted by Folmar, Sanders and Julin (1979), and reiterated in 1997, that “the 

surfactants increased the toxicity of the product” (McLane, Apr 17, 1997).  Another study 

that was reviewed by the EPA concluded that the surfactant, POEA, was not only toxic 

itself, but combined with glyphosate multiplies the toxicity of both active ingredient and 

surfactant (Carey, et al, Oct. 7, 2008).   
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In the E.U., pesticides registrations are, like in the U.S., granted for a limited time 

before they are required to be reassessed. And, like the U.S., assessment is conducted on 

the active ingredient. On June 19, 2013, the Glyphosate Task Force, a compilation of the 

agro-chemical manufacturers who originally applied for glyphosate approval, requested 

that Germany be the Rapporteur Member State (RMS) to conduct the assessment (N.A., 

June 19, 2013). (Germany was also the RMS that conducted the previous assessment in 

1995.) Based on EFSA (2015) description of the RMS report, Germany assessed whether 

the dossier submitted by the Glyphosate Task Force was complete. Based on Germany’s 

assessment and recommendations, the EFSA determined it was necessary to “seek expert 

consultation” for certain toxicological studies, the conclusion of which all but one of the 

peer review experts agreed that “glyphosate is unlikely to pose a carcinogenic hazard to 

humans and the evidence does not support classification with regard to its carcinogenic 

potential according to the CLP Regulation” (EFSA, 2015, p. 11). (CLP regulation is 

based upon EC 1272/2008—discussed above in Developing Standards: Harmonizing 

Roundup/glyphosate.) 

The IARC Monographs, of which the controversial glyphosate review is a part, 

are a collection of studies conducted by interdisciplinary scientists that “review the 

published studies and evaluate the weight of the evidence that an agent can increase the 

risk of cancer” (http://monographs.iarc.fr/). After the WHO’s IARC panel published their 

glyphosate assessment (IARC, 2015) which concluded that glyphosate is a “probable 

carcinogen”, the EFSA called on the Rapporteur Member State (Germany) to consider 

IARC’s research in its assessment. Germany’s BfR (German Federal Institute for Risk 



128 

 

Assessment) carried out the review and submitted their draft report to EFSA. According 

to the BfR, the review consisted of 150 new and 300 previous toxicology studies on 

glyphosate as well as approximately 200 journal publications, the results of which, BfR 

concluded, indicated that glyphosate is non-carcinogenic, non-terratogenic and non-toxic 

to the reproductive system, although a reference list, specifying which studies were part 

of the assessment, was not provided in this report 

(http://www.bfr.bund.de/en/the_bfr_has_finalised_its_draft_report_for_the_re_evaluation

_of_glyphosate-188632.html). The BfR stated that their studies also included a look at 

the adjuvants that make up some formulations of glyphosate and concluded that “there is 

convincing evidence that the measured toxicity of some glyphosate containing herbicides 

is the result of the co-formulants in the plant protection products (e.g., tallow-amines 

used as surfactants)” (ibid). BfR followed up this discovery by examining the results of 

one study that examined a glyphosate-containing herbicide (not specified in their 

summary), initiated by the BfR and conducted by the University of Veterinary Medicine 

in Hanover (ibid). BfR states that this study suggests that glyphosate is not disruptive to 

the gut flora of ruminants (ibid).  

The BfR submitted their assessment and recommendations to the EFSA. In the 

BfR’s summary of their assessment, they stated “[a]fter sending the draft re-assessment 

report of glyphosate to EFSA, it will constitute the basis for the public consultation with 

all interested stakeholders as well as for the so-called “peer review procedure” by experts 

from other EU member states” (BfR, Apr. 4, 2015).  After reviewing IARC’s study, the 

BfR suggested that their comments on the IARC report would be “inexpedient” and 
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strongly recommends that all of the EU states and competent authorities, the EFSA, EC, 

ECHA (European Chemical Agency), WHO, IARC and JMPR (FAO/WHO Joint 

Meeting on Pesticide Residues) should, at various stages, be involved in discussing, 

assessing and finalizing conclusions regarding further approval of glyphosate. In this six 

paragraph, one-page summary, the BfR dedicated three paragraphs—half the page—to 

this recommendation.  According to available public information, however, this 

recommendation was not carried out and the EFSA based their final assessment for the 

reregistration of glyphosate on the BfR’s report (EFSA, 2015; 

http://www.bfr.bund.de/cm/349/bfr-contribution-to-the-eu-approval-process-of-

glyphosate-is-finalised.pdf). The EFSA’s conclusions, however, do not take into 

consideration the BfR’s suggestion regarding the potential role that co-formulants play in 

measured toxicity in some pesticide formulations (although the EFSA did not recognize 

this as a data gap because, according to the EFSA, only the active ingredient was being 

evaluated) (EFSA, 2015). Shortly after the EFSA assessment was published, the EC 

formally requested that the EFSA provide a statement addressing the toxicity of POE 

tallowamines (a.k.a POEAs) “based on the toxicological evaluation of POE-tallowamine 

presented by the rapporteur Member State Germany in the context of the peer review of 

the active substance glyphosate” 

(http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2015.4303/epdf). Recently, in an 

addendum to the EU 2002 review of glyphosate, the E.C. stated that “a significant 

toxicity of POE-tallowamine (CAS No 61791-26-2), a substance frequently used as a co-

formulant in plant protection products containing glyphosate, was observed on all 

http://www.bfr.bund.de/cm/349/bfr-contribution-to-the-eu-approval-process-of-glyphosate-is-finalised.pdf
http://www.bfr.bund.de/cm/349/bfr-contribution-to-the-eu-approval-process-of-glyphosate-is-finalised.pdf
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2015.4303/epdf
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endpoints investigated” and a new regulation went into effect August 1, 2016, declaring 

that Member States shall ensure that plant protection products containing glyphosate do 

not contain the co-formulant POE-tallowamine (CAS No 61791-26-2) (EC. July 11, 

2016; http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32016R1313 ). 

Data Details and Interpretations  

Portier, et al (Mar. 3, 2016) stated that the BfR’s recent glyphosate assessment 

lacked scientific rigor by dismissing statistically significant data, dismissing valid and 

relevant epidemiological studies and neglecting OECD guidelines in interpreting chronic 

and carcinogenicity studies. The EFSA letter responded to the points made by Portier, et 

al (Mar. 3, 2016) refuting each claim of weak scientific rigor, emphasizing that the IARC 

assessment was a great “first step” but that “we should not compare this first screening 

assessment with the more comprehensive hazard assessment done by authorities such as 

EFSA, which are designed to support the regulatory process for pesticides in close 

cooperation with the Member States in the EU” (EFSA, Jan. 13, 2016, p. 1).  

In 1986, the EPA produced the first Reregistration Eligibility Decision (RED) for 

glyphosate and in the reference section of that document one can find several studies 

conducted in the early to mid-1970s. A 1977 memo regarding Monsanto’s petition, to 

amend certain pesticide tolerance levels, referenced several industry studies (e.g. acute, 

dermal, reproductive, etc.) including two two-year studies (rat and dog). However, 

according to the EPA, in setting tolerances, the EPA criteria is based off of the acute 

toxicity NOEL’s (EPA, Feb. 2, 1977). Using these studies, the EPA approved an increase 

in tolerance for several commodities from .05 to .1 ppm (corn grain was included in the 
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amended tolerance) (ibid). During the review process in 1985, the EPA’s Toxicology 

Branch AD Hoc Committee reviewed Monsanto’s glyphosate carcinogenicity study on 

mice, one on rats and a chronic study on beagle dogs. Upon review of these studies, the 

Review Committee noted that there were changes in the pituitaries of the beagles in the 

dog study for which the EPA requested additional data to “address findings in this study” 

and provided Monsanto (the registrant) a 50-month timeframe to submit the data (EPA, 

June 1986, p. 83). In the meantime, the EPA allowed a tentative pesticide residue NOEL 

(no observed effect level) of 20 mg/kg/day (ibid). The rat study, according to the EPA, 

revealed no significant chronic toxicity concerns, but the study needed to be re-done to 

include higher dosages so as to reach a maximum tolerance level.    

The mouse study, however, revealed a rare type of tumor in the male mice. In an 

exchange of memos between Monsanto and the EPA, Monsanto claimed that the tumors 

that showed up in the mouse study were not related to the treatment but were rather 

examples of false positives that should be disregarded. However, one of EPA’s 

Toxicological Branch’s statistician’s response to Monsanto referred to the statistical data 

and provided a detailed explanation, based on the data, why “a prudent person would 

reject the Monsanto assumption that Glyphosate dosing has no effect on kidney tumor 

production” (Lacayo, Feb. 26, 1985) (See Appendix 4 for EPA memos related to this 

issue). The following month, a group consensus review from the EPA’s Toxicological 

Branch discussed the data and concluded, as summed up by review member, William 

Dykstra (Mar. 20, 1985) that “[g]lyphosate has been identified as an oncogene in male 

mice. A dose-related increase in renal tubule adenomas was found. These tumors are 
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considered compound-related”. The study on mice showed kidney tumors and the Review 

Committee declared glyphosate a Group C carcinogen (“limited evidence that it can 

cause cancer in animals in the absence of human data, but at present it is not conclusive) 

and the Agency determined that the studies needed additional review (Farber, et al. Mar. 

4, 1985; http://www.greenfacts.org/glossary/def/epa-cancer-classification.htm).  

The studies were then reexamined by the Federal Insecticide, Fungicide and 

Rodenticide Act’s (FIFRA’s) Scientific Advisory Panel (SAP) which found that although 

the mouse study showed significant results compared to historical control evidence 

(which suggests that previous studies were used in comparison) they determined that such 

significance was overridden by the current study control group’s lower survival rate than 

its high-dose test group. In addition, the SAP stated that the maximum tolerated dose 

(MTD) had not been achieved in the rat study and the significant differences in dose 

levels between the mouse study and the rat study (the rats were given approximately 

1/100 the dose of the mice) made the two incomparable, rendering evidence to determine 

carcinogenicity inconclusive. Therefore, they determined glyphosate as a Group D 

carcinogen (“inadequate animal evidence of oncogenicity”), requesting that the mouse 

and rat studies be repeated and submitted (also within a 50-month timeframe) to address 

protocol standards and reach MTD, respectively (EPA, June 1986).  

A second mouse study was never submitted, but a second rat study was conducted 

and in 1991 (after multiple review panels discussed not only the rare tumors found in the 

mouse studies, but also the potential significance of the high rates of pancreatic adenoma 

that occurred in the rat study) the findings were reviewed by the Health Effects Division 

http://www.greenfacts.org/glossary/def/epa-cancer-classification.htm
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Carcinogenicity Peer Review Committee which subsequently classified glyphosate as a 

Group E pesticide, indicating that there is strong evidence of non-carcinogenicity “based 

upon lack of convincing carcinogenicity evidence in adequate studies in two animal 

species” (Dykstra, Oct. 30, 1991, p.i). The review committee went on to clarify that “[i]t 

should be emphasized, however, that designation of an agent in Group E is based on the 

available evidence at the time of evaluation and should not be interpreted as a definitive 

conclusion that the agent will not be a carcinogen under any circumstances” (Dykstra, 

Oct. 30, 1991, p. i). The 1993 RED reiterates this precautionary note, reminding 

registrants that, in regards to the registered pesticide, if they obtain “any factual 

information…from whatever source, including but not limited to interim or preliminary 

results of studies, regarding unreasonable adverse effects on man or the environment” the 

registrants must notify the Agency per requirements of FIFRA section 8(a)(2) (EPA, 

Sept. 1993, pp. 225-226). 

Six of the 1993 RED studies (out of over 100 studies listed) were chronic and/or 

carcinogenicity studies, two of which were albino rat studies that were not described 

within the chronic/carcinogenicity section. In addition to the six chronic and/or 

carcinogenic studies listed in the 1993 RED, an Addendum was mentioned in the 

reference section regarding the pathology assessment for the initial study on mice, and, 

although I was not able to locate the addendum in the EPA archive database, it coincides 

with a follow-up memo that discussed the results of further review of the existing tumor 

samples as well as three more samples taken from each of the affected mice (ibid). Under 

the “Data Supporting Guideline Requirements for the Reregistration of Glyphosate” 
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section in Appendix B of the 1993 RED, the two albino rat studies are mentioned in 

reference to supporting data for the oncogenicity – rat” requirements (EPA, Sept. 1993). 

In addition, it was stated that one of the albino studies also was used to support the 

“chronic feeding toxicity—non-rodent” requirements (ibid). In addition to that, a 21-day 

dermal toxicity study on rabbits was listed as supporting data for the chronic feeding 

toxicity studies for rodents (ibid). (According to OECD guidelines, dermal toxicity tests 

are administered on the skin, not in food (http://www.oecd.org/chemicalsafety/risk-

assessment/1948333.pdf)). According to the EPA MRID numbers, the EPA’s latest IRIS 

statement summarized the same dog study and the original rat study as the 1986 and 1993 

REDs, with the addition of a higher dose Rat study (that was reviewed in 1991 to address 

gaps in the 1986 RED data), as key studies supporting current assumptions of safety and 

regulatory decisions 

(https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0057_summary.pdf; 

EPA, June 1986).  (According to the EPA, “[a]n MRID is unique eight-digit number 

assigned to each study submitted to EPA”) (https://www.epa.gov/pesticide-

registration/study-formatting-and-supplemental-information). The incidences of tumors 

in the mice and rat studies were determined as either insignificant or were considered to 

be not conclusively connected to the effects of the treatment (EPA, Sept. 1993; EPA, 

June 1986; see Appendix D to view the follow-up memo) The additional beagle study 

data that was requested in the 1986 RED was apparently satisfied, instead, with an 

addendum from Monsanto to the EPA rationalizing why the pituitary weight changes 

were not related to the treatment (Dykstra, Jan. 12, 1987). The 1993 RED deleted the 

http://www.oecd.org/chemicalsafety/risk-assessment/1948333.pdf
http://www.oecd.org/chemicalsafety/risk-assessment/1948333.pdf
https://www.epa.gov/pesticide-registration/study-formatting-and-supplemental-information
https://www.epa.gov/pesticide-registration/study-formatting-and-supplemental-information
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brief discussion regarding the pituitary changes and replaced it with a statement that the 

study “showed no effects based on all parameters examined” and the NOEL was raised 

from 20 to 500 mg/kg/day (EPA, Sept. 1993) (see Appendix 5 for EPA memos related to 

this study). The overall outcomes summarized in the chronic toxicology section of the 

1993 RED highlighted data that the EPA considered demonstrative of minimal short or 

long-term toxicity risk to humans (ibid).  

However, in 2008, Gilles-Eric Séralini and Nora Benachour submitted the results 

of an in vitro study on glyphosate Roundup formulations and AMPA which used three 

different types of human cell types—placental, embryonic and umbilical cord. In 2009, 

Benachour and Séralini took part in a study analyzing the effects of Roundup 

formulations on liver cells (Gasnier, et al., June 17, 2009). The results of these tests 

according to Benachour and Séralini (2009), “clearly confirms that the adjuvants in 

Roundup formulations are not inert” and that they are endocrine disruptors and 

potentially carcinogenic (p.97). But in vitro studies are controversial too and industry 

scientists and researchers, according to an article on Monsanto’s website, have countered 

that testing cells in a petri dish inadequately represents the impact substances have on 

cells within a complex biological system 

(http://www.monsanto.com/products/documents/glyphosate-background-

materials/bkg_richard_response_2005.pdf).  

Prior to Séralini’s study, the U.S. and OECD member countries emphasized the 

assumption that “[a] properly conducted 90-day subchronic test should provide a 

satisfactory estimation of a no [observed] effect level” (NOEL) (OECDb, Sept. 21, 1998, 

http://www.monsanto.com/products/documents/glyphosate-background-materials/bkg_richard_response_2005.pdf
http://www.monsanto.com/products/documents/glyphosate-background-materials/bkg_richard_response_2005.pdf
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p.1). According to the 13-week rat study submitted by Monsanto, the NOEL’s for NK603 

consumption focus on the effects of CP4 EPSPS protein levels that concluded there were 

no adverse effects observed at the highest dosage levels (572 mg/kg) (Hammond, Dudek, 

Lemen and Nemeth, Feb. 12, 2004). However, according to the studies Monsanto 

submitted for EPA pesticide tolerance level approval for glyphosate on corn (and other 

crops), the sub-chronic (90-day) toxicity NOEL of glyphosate for mice at 90 days was 

recorded at 10,000 mg/kg, while the chronic (2-year) toxicity NOEL was recorded at 750 

mg/kg for mice and 362 mg/kg for rats (EPA, Dec. 24, 1996). However, in assessing the 

safety of glyphosate, the 2016 FAO/WHO report stated that “[t]he overall weight of 

evidence indicates that administration of glyphosate and its formulation products at doses 

as high as 2000 mg/kg bw by the oral route…was not associated with genotoxic effects in 

an overwhelming majority of studies conducted in mammal” (http://www.fao.org/3/a-

i5693e.pdf, p. 21; http://www.monsanto.com/glyphosate/documents/no-evidence-of-

carcinogenicity.pdf). 

Reflecting on the divergent interpretations, of the mouse study (described above), 

between Monsanto and the initial EPA toxicological review panel regarding false 

positives, the European Environmental Agency (EEA) recently published an updated text 

that analyzes individual cases of regulatory “false positives” over the last 100 years in 

which a precautionary policy stance was favored over risk. The EEA concluded that of 

the 88 cases studied, only four turned out to be actual false positives. Of the other 84 

cases, approximately one-third were considered “real risks”, approximately one-third 

were considered scientifically ambiguous, i.e. “the jury is still out”, and the other third 
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were a combination of “unregulated alarms”, “too narrow a definition of risk”, and “risk-

risk tradeoffs” (http://www.eea.europa.eu/publications/late-lessons-2, p. 17). Jamieson, 

Oreskes and Oppenheimer (Jan. 2005) state that “there is an almost universal horror of 

false positives. Thus, standard statistical methodologies permit an investigator to miss 

real effects in order to avoid claiming an effect that does not actually exist” (p.55).   

Caution as it is used here, however, is relative to what is being protected. 

Jamieson, Oreskes and Oppenheimer (Jan. 2005) go on to explain: “In reality, this may 

have as much to do with our statistical practices…as it does with whether the effect is 

actually present. Yet the failure to scientifically demonstrate an effect is often interpreted 

as showing that the effect does not exist” (p.56).  Needleman and Gee (2013), concur, 

stating that “'[n]o evidence of harm is thereby mischaracterised as 'evidence of no harm'” 

when faced with a lack of adequate, valid or convincing data for conclusive scientific 

interpretations (p. 50). 

Conflicts of Interest and Public Trust  

In the 1980’s, Ashford (1984) discussed that there were significant flaws in how 

the EPA selected its Scientific Advisory Panels/Boards, stating that the selection process 

allowed for an unbalanced, industry-weighted scientific review of widely-used (but 

potentially toxic) chemicals that put the EPA at risk of inadequately protecting the public 

and environment from chemical hazards by relying on industry-supplied data and 

industry-favored assessment. A June 2001 GAO report, which focused on analyzing 

criminal financial conflict of interest statute and the Office of Government Ethics conflict 

of interest regulations, stated that the EPA had yet to develop a system to request and 

http://www.eea.europa.eu/publications/late-lessons-2
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collect essential information to determine the independence, balance of viewpoints and 

conflicts of interest of their Board Reviewers. In addition, the GAO report noted that 

public access to appropriate and sufficient information regarding the panelists’ 

background and “points of view represented on the panels” was inconsistent (p. 21). This 

report reviewed four Science Advisory Board panels (between 1997 and 1999) that were 

selected to review the “EPA’s Guidelines for Assessing the Health Risks of Carcinogens” 

(p. 34). The EPA stated that it sought to create a “broad middle” perspective in which the 

majority of panelists were university researchers serving as a bridge between industry and 

environmental protection interests, but the GAO pointed out that the EPA’s initial 

inadequate collection of financial and professional interest information illustrated how 

the perspective of this balance could shift when the GAO incorporated critical 

information necessary for a more complete background for each panelist. The GAO 

report stated that the EPA “would be better able to assess panelists’ impartiality and 

ensure that panels are properly balanced if it had an understanding of the work performed 

by the panelists for law firms and industry, particularly for chemical companies” (p. 10). 

The GAO listed the panelists in four separate tables, according to the review panel in 

which they were participating, categorized according to whether they were explicitly 

affiliated with a university, industry, or the EPA. Figure 1 compiles the GAO tables. The 

GAO then provided additional information that, according to the GAO and EPA, would 

have altered the composition of the “broad middle” and industry categories. According to 

the report, the EPA agreed with the GAO assessment—that consistent and thorough 

financial (and professional affiliation) background information collection, retention and 
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dissemination would help better ensure a more balanced and transparent scientific review 

process.  

 

Figure 1. EPA Scientific Review Panel: Explicit Affiliations Prior to GAO Adjustments.  

The EU has also been subject to recent scrutiny regarding conflicts of interest in 

the EFSA.  In 2010, Nikiforos Diamandouros—former European Ombudsman—followed 

up on a complaint regarding a former Head of EFSA's Genetically Modified Organisms 

Unit (Suzy Renckens) who left the EFSA in 2008 and less than two months later took up 

the position of Head of Biotech Regulatory Affairs for Europe, Africa and the Middle 

East for Syngenta 

(http://www.ombudsman.europa.eu/en/cases/recommendation.faces/en/11089/html.book

mark). Diamandouros recommended that the EFSA address its lax conflict of interest 

policy (http://europa.eu/rapid/press-release_EO-11-20_en.htm). In 2010, the EFSA 

demonstrated that it had not addressed the Ombudsman’s concerns as the Chairwoman of 

0

2

4

6

8

10

12

Feb. 13-14,

1997 Panel

Apr-May, 1998

Panel

Jan. 20-21,

1999 Panel

Jul. 27-28, 1999

Panel

EPA Scientific Review Panel: Explicit Affiliations  

Professor or medical director, academic or medical institution

Companies or industry-affiliated research organizations

State environnmental protection agency

http://www.ombudsman.europa.eu/en/cases/recommendation.faces/en/11089/html.bookmark
http://www.ombudsman.europa.eu/en/cases/recommendation.faces/en/11089/html.bookmark
http://europa.eu/rapid/press-release_EO-11-20_en.htm


140 

 

EFSA’s Management Board, Diáná Bánáti, was asked to resign after her concurrent 

membership on the board of an international biotechnology lobby group (ILSI) was made 

public. Bánáti is now the Executive Scientific Director of ILSI. On the other hand, the 

executive director of EFSA, in 2010, raised concern with a member of the European 

parliament’s budget committee’s involvement with a prominent environmental NGO 

(http://www.europarl.europa.eu/sides/getDoc.do?type=REPORT&reference=A7-2012-

0106&language=EN&mode=XML; http://www.bbc.com/news/world-europe-18007004 

After the publication and retraction of Séralini, et al’s (2012) study (on the 

chronic toxicity of NK603, a Roundup formulation and glyphosate) and the subsequent 

volume of conflicting media attention given to the outcomes of the study and speculation 

regarding the reasons for its retraction, the EC funded two projects, G-TWYST (GM 

Plants Two-Year Safety Testing) and GRACE (GMO Risk Assessment and 

Communication of Evidence) and France funded GMO90+. Each of the projects offer 

websites that openly describe the purpose, parameters, design and funders. Both G-

TWYST and GRACE provided opportunity for public input during the planning stage, 

suggesting a certain level of access and influence in the project. The GMO90+ project 

complements G-TWYST in that it will use the same food (NK603) and same rat strain. 

GMO90+ will conduct 90-day and six month studies in an effort to discover “predictive 

biomarkers” that could help make 90-day studies more accurate and effective 

(http://www.rechercheriskogm.fr/en/actualites#106). The study, according to their 

website, is in progress. G-TWYST is the E.C. replication of Séralini’s study but with a 

larger number of rats. It is designed to “[clarify]…uncertainties raised through the 

http://www.europarl.europa.eu/sides/getDoc.do?type=REPORT&reference=A7-2012-0106&language=EN&mode=XML
http://www.europarl.europa.eu/sides/getDoc.do?type=REPORT&reference=A7-2012-0106&language=EN&mode=XML
http://www.bbc.com/news/world-europe-18007004
http://www.rechercheriskogm.fr/en/actualites#106
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outcomes and reports from [Séralini, et al’s, 2012 study]” and help further determine 

whether long-term feeding studies are necessary for risk assessment and policymaking—

the study, scheduled to begin August, 2015, apparently has not begun yet (http://www.g-

twyst.eu/news). The GRACE design is two-fold. One half of the project was to analyze 

systematic reviews and evidence maps as possible strategies to “identify, analyze and 

communicate primary research data on potential impacts of GM crops and their products 

on human and animal health, the environment and socio-economic indicators in a 

transparent, reproducible and unbiased manner” (www.grace-fp7.eu). The other half of 

the GRACE project was a 90-day rat study with MON810, using its closest conventional 

counterpart as a control. The results of the systemic/map study indicated that such 

reviews and approaches could provide useful data for risk assessors/managers in regards 

to gaining a better understanding of the impacts of genetic modifications. According to 

GRACE results, the rat study confirmed previous studies that concluded that the 90-day 

test on MON810 did not produce significant differences between control and test groups 

(ibid). The Austrian Federal Ministry of Health, however, wrote a letter to GRACE that 

highlighted several points in both parts of the projects that conflicted with their 

interpretation of how the study should have been designed, conducted and interpreted. 

GRACE responded, offering an explanation for each point (http://www.grace-

fp7.eu/en/home).  

In searching for public opinion regarding POEA’s, a Google search using the key 

words “Roundup POEAs public opinion” and “Roundup inert news”  offers a multitude 

of articles and websites with titles such as “Weed-Whacking Herbicide Proves Deadly to 

http://www.grace-fp7.eu/
http://www.grace-fp7.eu/en/home
http://www.grace-fp7.eu/en/home
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Human Cells (http://www.scientificamerican.com/article/weed-whacking-herbicide-p/); 

“Here’s Why ‘Inert’ Ingredients May Be the Most Harmful of All” 

(http://articles.mercola.com/sites/articles/archive/2016/05/31/roundup-inert-

ingredients.aspx); “The Great Glyphosate Debate” 

(http://northernwoodlands.org/articles/article/the-great-glyphosate-debate) and others. In 

addition, a group of over 100 scientists recently petitioned Green Peace to stop opposing 

genetically engineered crops, stating in their letter that,  

[s]cientific and regulatory agencies around the world have repeatedly and 

consistently found crops and foods improved through biotechnology to be as safe 

as, if not safer than those derived from any other method of production. There has 

never been a single confirmed case of negative health outcome for humans or 

animals from their consumption. Their environmental impacts have been shown 

repeatedly to be less damaging to the environment, and a boon to global 

biodiversity. (http://supportprecisionagriculture.org/nobel-laureate-gmo-

letter_rjr.html; https://www.washingtonpost.com/news/speaking-of-

science/wp/2016/06/29/more-than-100-nobel-laureates-take-on-greenpeace-over-

gmo-stance/) 

The letter also referenced the need to feed a growing global population and 

elaborated on the potential benefits of “Golden Rice” as a means to alleviate vitamin A 

deficiency in developing countries. Green Peace responded:  

Golden rice has failed as a solution and isn’t currently available for sale, even 

after more than 20 years of research…Rather than invest in this overpriced public 

http://www.scientificamerican.com/article/weed-whacking-herbicide-p/
http://northernwoodlands.org/articles/article/the-great-glyphosate-debate
http://supportprecisionagriculture.org/nobel-laureate-gmo-letter_rjr.html
http://supportprecisionagriculture.org/nobel-laureate-gmo-letter_rjr.html
https://www.washingtonpost.com/news/speaking-of-science/wp/2016/06/29/more-than-100-nobel-laureates-take-on-greenpeace-over-gmo-stance/
https://www.washingtonpost.com/news/speaking-of-science/wp/2016/06/29/more-than-100-nobel-laureates-take-on-greenpeace-over-gmo-stance/
https://www.washingtonpost.com/news/speaking-of-science/wp/2016/06/29/more-than-100-nobel-laureates-take-on-greenpeace-over-gmo-stance/
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relations exercise, we need to address malnutrition through a more diverse diet, 

equitable access to food and eco-agriculture. 

(https://www.washingtonpost.com/news/speaking-of-

science/wp/2016/06/29/more-than-100-nobel-laureates-take-on-greenpeace-over-

gmo-stance/) 

Integrative Research  

A multitude of research studies have analyzed and assessed the interactions of 

glyphosate and transgenic crops independently. But fewer studies have integrated 

glyphosate, glyphosate formulations, such as Roundup, and herbicide tolerant crops, such 

as NK603. According to Séralini’s, et al (2012) article, the purpose of their study was to 

expand on the 90-day (sub-chronic toxicity) study that Monsanto (referred to in their 

article as “the petitioner”) had conducted by not only extending the length of the study to 

two years but also exploring more parameters. The reason to conduct a long-term study, 

according to Séralini, et al (2012) was because Monsanto’s conclusion, that there was no 

significant difference between the control and test outcomes, conflicted with subsequent 

independent studies that suggested otherwise. In a follow-up article, Séralini clarified that 

their study adhered to the 1981 OECD 452 guidelines, which, according to the authors, 

were the guidelines “in application when the study started in 2008” (Séralini, et al(b), 

2012, p. 477). OECD guideline 408 is what Monsanto used to design its 90-day (sub-

chronic toxicity test) study from which Séralini and his team replicated and/or expanded 

on (in terms of matching rat type and number, feed type, dosage levels and parameters 

measured) (Séralini, et al, 2012).  
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In addition to rodent/animal toxicology studies, academic and U.S. agency 

researchers with the USDA have conducted significant studies on conventional and 

transgene crops and the impact of glyphosate on plant and soil microbiology (e.g. 

Kremer, Means and Kim, 2005; Barrow, Lucero, Osuna, Reyes and Aaltonen, Aug. 1, 

2007). Dr. Huber (personal communications, May 23-June 7, 2016) had been working 

with a team of senior plant and animal scientists who discovered a potentially new, 

potentially devastating plant pathogen that appeared directly linked with transgenic crops 

and the impact of glyphosate interactions within plants and soil. Initial results of their 

studies suggested that this new pathogen not only negatively affected plants (e.g. 

potentially causing or contributing to Sudden Death Syndrome in soy and Goss’ wilt in 

corn) but also mammals (e.g. potentially causing or contributing to miscarriages and 

spontaneous abortions in cows and pigs) (ibid).   

Huber was seeking precautionary action from U.S. Secretary of Agriculture Tom 

Vilsak, asking the USDA to hold off on its approval of GM-alfalfa. Huber was also 

seeking support for further research into these initial findings (which suggested a 

potential negative impact from glyphosate mineral chelation on GMO and non-GMO 

plant nutrient uptake which, in turn, contributes to weakening its immune system and 

making the plant more susceptible to disease, thus creating an inviting environment for 

bacterial and viral growth and the introduction and spread of a newly discovered 

pathogen). In addition to this, what also alarmed Huber was the potential widespread 

hazardous impact that this pathogen could have on agricultural crops, animals and 

humans, when one considers the extent to which glyphosate is used for transgenic and 
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conventional crops. In his letter to U.S. Secretary of Agriculture Tom Vilsack, Huber 

(Jan. 17, 2011), explains that although the consequences of this newly discovered plant 

pathogen (linked to glyphosate/Roundup) “could result in a collapse of US soy and corn 

export markets and significant disruption of domestic food and feed supplies”, inaction 

regarding further research to appropriately address the issue could potentially create “a 

general collapse of our critical agricultural infrastructure”.  Huber’s request to USDA 

Secretary Vilsak for interagency support to conduct further research has been, according 

to Huber (personal communication, June 5, 2016) “essentially ignored”. Huber stated, 

however, that the research has continued—without federal support—and they have 

completed preliminary analyses which confirm the existence and negative impact of this 

new pathogen on plants and mammals (personal communication, May 23, 2016). In 

addition to individually approaching USDA Secretary Vilsak by letter, Huber mentioned 

that “[a] group of us scientist have met with the various agency heads (Vilsack has never 

been available, but assistants have) to share our findings and 135 or so peer-reviewed 

scientific papers, but to no avail (comments like "When you get more information, please 

contact us.")” (ibid). 

Another highly credible scientist, Dr. Robert Kremer, had also been researching 

soil and plant pathogens and discovered similar outcomes in terms of glyphosate playing 

a role in creating an environment conducive to hazardous bacterial and pathogen 

accumulation. Through direct email communication, Dr. Robert J. Kremer (personal 

communication, June 2-6, 2016) provided the following material regarding his work and 

experience working with the USDA as it pertains to the questions I posed to him (See 
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Appendix 8). Dr. Kremer spent the latter half of his career (approximately seventeen 

years) researching soil microbiology and the role that glyphosate plays in microbial soil 

and plant interactions. Kremer noted that when he began this research, the first transgenic 

crop (soy) was just entering the market and even though researchers already knew that 

glyphosate predisposed susceptible plants to heavy colonization and infection of roots 

after application (due mainly because glyphosate is systemically transferred throughout 

the plant and that the mode of action leads to inhibition of the plant’s defense 

mechanisms), no one had reported the possibility of similar occurrence in the resistant 

transgenic soybean varieties (Kremer, personal communication, June 2, 2016). In other 

words, according to Kremer, the researchers collaborating in the USDA and the 

University of Missouri project were the first to study this topic. When funding was cut for 

the collaborative project and Kremer continued this research under the umbrella of his 

existing USDA project, Kremer noted that he and a fellow microbiologist colleague 

“were the only researchers in the agency working on the glyphosate-transgenic crop 

effects on biology; however, several other researchers were working on the transgenic 

crops from a production standpoint” (June 2, 2016).  

According to Kremer, an initial study (Kremer, Means and Kim, 2005) suggested, 

and subsequent field trial studies confirmed, that unintended effects of transgenic 

modifications seem to contribute to the plant roots releasing an excess of carbohydrates 

and amino acids which is “related to the abundant colonization and infection of the roots 

by soilborne fungi (Fusarium spp.)”. Glyphosate seems to be related to this process as it 

travels through the plant to its roots, where it is released into the soil. Because it binds 
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tightly with the soil, it does not travel far from the plant roots. Contrary to INCHEM’s 

1994 glyphosate assessment concluding that the results of “field studies…support the 

view that glyphosate does not affect soil microorganisms in the long term” 

(http://www.inchem.org/documents/ehc/ehc/ehc159.htm), Kremer’s (personal 

communication, June 3, 2016) research demonstrated that whether a plant is designed to 

withstand the effects of glyphosate or not, the unintended effect created by the presence 

of glyphosate, as indicated by the consistent increase in harmful bacteria colonization, 

increases the potential to weaken not only the roots, but the plant as a whole.  

Another retired USDA microbiologist, Dr. Mary Lucero described a moment of 

her own scientific revolution as she began working on soil microbiomes with the USDA 

and realized that what had previously been her theoretical foundation of reality regarding 

how plants thrive in a given environment was turned upside down as she physically 

worked with plant and soil microbiomes. What she realized is that her previous 

theoretical assumption that plants grown in vitro required a sterile environment to avoid 

disease was essentially backwards as she realized that plants and soil contain and depend 

on millions of microbes. Not all microbes are beneficial, of course, but Lucero’s research 

uncovered the vast potential that beneficial microbes could have on plant and soil vitality 

(https://www.youtube.com/watch?v=UDLdTXe2koo; Lucero, et al, 2014; Lucero, 

Barrow, Osuna and Reyes, Mar. 16, 2008; Lucero, Barrow, Osuna and Reyes, Apr. 

2006).  

In 2012, a group of USDA researchers, according to Kremer, conducted a review 

(that included much of his research) which concluded that the “evidence of the impacts of 

http://www.inchem.org/documents/ehc/ehc/ehc159.htm
https://www.youtube.com/watch?v=UDLdTXe2koo
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glyphosate is limited or not supported” (personal communication, Kremer, June 2, 2016). 

In a follow-up email, Kremer elaborated that the scientists who reviewed his work are 

“traditionalists”, some of whom, from his perspective, “seek to explain results based on 

classical mechanisms” rather than broaden their theoretical boundaries (personal 

communication, Kremer, June 3, 2016). In other words, Kremer suggested that “[some] 

still dismiss the ability of an applied chemical pesticide to cause “unexpected effects”, 

such as glyphosate promoting proliferation of certain microorganisms in the root zone” 

(ibid).   

As Lucero’s research evolved and began demonstrating consistent results, and as 

she began to share those results, she noted a significant shift in agency support—invisible 

boundaries that she had not realized she was working within until her research uncovered 

groundbreaking data demonstrating how to reduce or eliminate synthetic pesticides and 

extensive irrigation by balancing soil microbiomes. She explained that the USDA had 

supported her research while her data was still suggestive but when she began to confirm 

her initial findings with consistent numbers that demonstrated the validity of her 

hypothesis, within weeks she was told by a national [USDA] program leader that her 

work, because it did not support agricultural chemical companies, would never be 

supported by the USDA (https://www.youtube.com/watch?v=UDLdTXe2koo, 4.35). 

Dr. Kremer and Dr. Lucero spoke favorably of the USDA, emphasizing that for 

the majority of their careers they felt well-respected by their superiors and by the 

Department in general and were given a fair amount of flexibility and authority over their 

research projects. However, a basic, mainstream search online for Huber’s, Kremer’s and 

https://www.youtube.com/watch?v=UDLdTXe2koo
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Lucero’s work (discussed above) provides an abundance of anti-GMO chatter regarding a 

few interviews or statements that the researchers had made that could be easily 

paraphrased in support of an anti-GMO cause, but in regards to professional and 

regulatory discussion regarding their work, the landscape is relatively barren compared to 

the time and space given to justifying glyphosate and GE crop safety.  

The experiences of the scientists mentioned above are noteworthy, particularly in 

context with a statement made by the Office of Management and Budget (2002) 

regarding a “basic standard of quality for the use of science in agency decisionmaking”: 

Under 42 U.S.C. 300g—1(b)(3)(A), an agency is directed, “to the degree that an 

Agency action is based on science,” to use “(i) the best available, peer reviewed 

science and supporting studies conducted in accordance with sound and objective 

scientific practices; and or best available methods (if the reliability of the methods 

and the nature of the decision justifies use of the data). (p. 8457) 

Cultural Perceptions  

Contrary to U.S. pro-agricultural biotechnology policies, the European Union has 

integrated the Precautionary Principle into their legislative decision-making process, 

which requires, as the title suggests, a level of caution in assessment and decision-making 

processes. The Precautionary Principle, which is written into EU Treaty on the 

Functioning of the European Union and referenced throughout EU legislation, is defined 

as:  

The precautionary principle enables rapid response in the face of a possible 

danger to human, animal or plant health, or to protect the environment. In 
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particular, where scientific data do not permit a complete evaluation of the risk, 

recourse to this principle may, for example, be used to stop distribution or order 

withdrawal from the market of products likely to be hazardous. (http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri= URISERV % 3Al32042)  

Although some proponents of agricultural biotechnology suggest that the 

European Union’s precautionary stance is based on conjectural risk, meaning that there is 

no convincing evidence of current, tangible risk that would justify precautionary action—

that such precaution is based on a type of imaginary fear—many European government 

representatives are not convinced that the scientific evidence presented by industry or 

industry-backed organizations/institutions is complete or convincingly valid (EC, 2011). 

The U.S. has filed legal complaints, within the context of international trade agreements, 

against the E.U. for what the U.S. considers unsubstantiated bans and restrictions on E.U. 

GMO imports. WTO disputes between the U.S. and the E.U. over E.U. member country 

moratoriums on (and independent member country resistance to) GMO imports from the 

U.S., Canada and Argentina have resulted in the U.S. (along with Canada and Argentina) 

filing complaints against the E.U. The EU defended its actions by claiming potential 

health and environmental hazards of GMO’s warranted a precautionary approach. But the 

WTO panel reviewing the case determined that the EU had acted “inconsistently with its 

obligations” to WTO agreements and that the EU’s actions “should take into account risk 

assessment techniques developed by the relevant international organisations and be made 

on the basis of scientific principles” (http://www.ictsd.org/bridges-news/biores/news/eu-

ministers-give-green-light-to-national-gmo-crop-cultivation-bans). 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri
http://www.ictsd.org/bridges-news/biores/news/eu-ministers-give-green-light-to-national-gmo-crop-cultivation-bans
http://www.ictsd.org/bridges-news/biores/news/eu-ministers-give-green-light-to-national-gmo-crop-cultivation-bans
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Multiple public polls conducted between 2003 and 2015 from the Pew Research 

Center consistently indicate that a majority of adults both in the U.S. and Europe 

considered genetically modified food unsafe (http://www.pewresearch.org/topics/health/). 

Multiple newspaper articles highlight persistent tension between public concern for food 

safety and industry and government assurance that the current food system is safe and all 

sides are using scientific knowledge, to an extent, to justify the basis of their claims. The 

following references are simply a few examples of the some of the mainstream public 

opinions, discussions and statements surrounding this conflict: 

(http://www.nytimes.com/topic/subject/genetically-modified-food; 

http://well.blogs.nytimes.com/2015/06/08/fears-not-facts-support-gmo-free-food/?_r=0; 

http://www.nytimes.com/2015/12/01/opinion/tell-consumers-what-they-are-eating.html;  

http://www.nytimes.com/2015/10/25/opinion/sunday/with-gmo-policies-europe-turns-

against-science.html; http://www.nytimes.com/2014/01/09/opinion/gmo-foods-and-the-

trust-issue.html; http://www.nytimes.com/2002/08/30/world/between-famine-and-

politics-zambians-starve.html?pagewanted=all; etc.).  

Conclusion  

The 2016 U.S. National Academies of Sciences, Engineering and Medicine study 

emphasized that the issue of biotechnology, quoting the former (1999) Secretary of 

Agriculture Dan Glickman, “boils down to a matter of trust. Trust in the science behind 

the process, but particularly trust in the regulatory process that ensures thorough review” 

(National Academies of Sciences, Engineering and Medicine, 2016). The policy 

development for NK603 and Roundup is complex. It depends, in large part upon the 

http://www.pewresearch.org/topics/health/
http://www.nytimes.com/topic/subject/genetically-modified-food
http://well.blogs.nytimes.com/2015/06/08/fears-not-facts-support-gmo-free-food/?_r=0
http://www.nytimes.com/2015/12/01/opinion/tell-consumers-what-they-are-eating.html
http://www.nytimes.com/2015/10/25/opinion/sunday/with-gmo-policies-europe-turns-against-science.html
http://www.nytimes.com/2015/10/25/opinion/sunday/with-gmo-policies-europe-turns-against-science.html
http://www.nytimes.com/2014/01/09/opinion/gmo-foods-and-the-trust-issue.html
http://www.nytimes.com/2014/01/09/opinion/gmo-foods-and-the-trust-issue.html
http://www.nytimes.com/2002/08/30/world/between-famine-and-politics-zambians-starve.html?pagewanted=all
http://www.nytimes.com/2002/08/30/world/between-famine-and-politics-zambians-starve.html?pagewanted=all
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validity of the scientific methods that support the determination of whether a product is 

safe or not. How science is determined as valid is determined by the integration of a 

multitude of economic, socio-cultural and political factors that influence how knowledge 

is created, transformed and disseminated between researchers, industry, governments and 

the public. The conflict surrounding Eric Gilles-Séralini’s et al (2012), research provides 

a window to the broader issues at stake with GMO policy development and pesticide 

regulation. The research presented here demonstrates that (in addition to stakeholder 

interests) transparency, trust, and balance of power are integral underlying factors driving 

conflicting ideologies and scientific interpretations of whether herbicide tolerant GMO’s 

and their accompanying pesticides, are safe, or not. 

 



153 

 

Chapter 5: Discussion, Conclusions, and Recommendations 

Introduction 

How do science and industry influence state-level policy and regulatory decision-

making processes regarding the safety and/or promotion of a specific genetically 

modified corn (NK603) and the herbicide (Roundup) with which it is designed to work? 

How and what knowledge is generated and how is it transformed between scientists, 

industry and government to create policies and regulations for production and 

consumption of NK603 corn? What are the possible benefits/consequences of current 

safety protocols and how are those protocols met or challenged by Séralini’s research 

team’s study?  

To answer these questions, I have analyzed major components of the agricultural 

biotechnology knowledge system including: significant legislative and regulatory policies 

and processes within the U.S. and the E.U., influential organizations and industries, a 

thorough review of a multitude of relevant industry and academic studies, interviewed 

two highly competent scientists from the public research field, and perused newspaper 

articles, websites and independent polls that provided a feel for overall public perceptions 

of agricultural biotechnology. The following discussion is arranged similarly to the 

preceding chapter, presenting my analysis of the research within the major themes that 

resonated throughout my research.  
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Theme 1: Developing Standards 

Cultural Transitions  

The research and discoveries of Cohen and Boyer were not only groundbreaking 

for the field of bioengineering, gene transfer technology and science in general, but they 

also introduced new potential environmental solutions as well as potential solutions for 

agriculture and healthcare industries, although public perceptions, scientific 

interpretations and government representatives were (and still are) divided on whether 

bio-agriculture represents positive benefits, devastating risks or something in-between. 

While increased crop yields were one marketing point, perhaps more significant for 

herbicide tolerant crops was the perception that glyphosate was a safer alternative to 

previously used herbicides. Thus, even though an increasing number of weeds have 

become resistant to glyphosate (which require increasing application rates as well as the 

number of times applied in a season), its use is justified as a better solution than using 

alternative, more hazardous pesticides. In order to create a viable market for genetically 

engineered foods, however, gaining public trust in agricultural biotechnology became an 

international priority for OECD member country representatives.  

As Wald (1996) predicted, agricultural biotechnology has met challenges in how 

the public and researchers perceive the need for and safety of biotechnology, as is 

evidenced in the newspaper headlines and GMO-related websites, researcher studies and 

letters. The tension between resistance to and acceptance of new technology—especially 

technology that challenges cultural traditions—could be viewed as just part of the 

growing pains of a scientific revolution maturing into its own paradigm. But, U.S. 
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agricultural biotechnology is based on the success of “traditional” agriculture. The U.S, 

utilizing its skill and capacity to grow food has increasingly produced crop surpluses and 

has not, as a general populace, experienced the pang of hunger since the Dust Bowl era. 

Without the crisis of a broadly felt need to change how our food is made, there is 

decreased incentive to accept the risks of biotechnology. One could view this from a 

social construction perspective, in terms of cultural norms and boundaries of reality, in 

that without an applicable and wholly integrated societal need (real or perceived) for that 

technology, social processes will erect barriers to its implementation if other, more 

familiar methods are perceived as capable of meeting those needs. In other words, if the 

OECD wanted to pursue agricultural biotechnology as the next scientific revolution, it 

would have to discover or create a need sufficient to overcome societal resistance. In the 

meantime, industry and government had been working on regulatory procedures (e.g. 

substantial equivalence) that would make a smoother, faster transition from development 

to marketplace. 

In order to fulfill the economic and political potential of agricultural 

biotechnology, both government and industry would need to establish a basis of safety. 

Establishing a basis of safety required that products meet a multitude of government 

approved safety criteria. Much of the criteria, test guidelines, regulatory processes and 

research data that led to the approval of NK603 was produced through international 

government and industry collaboration. The U.S. agenda to promote and become leaders 

of biotechnology and the public policy and regulatory development developed to follow 

that path that was conducive to reducing unnecessary regulatory barriers to agricultural 
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biotechnology innovation. Establishing a basis of need required a unique set of attributes 

distinct from and superior over existing products or technology. Perhaps by marketing for 

convenience, nutritional benefits, safety assurance and environmental benefits, increased 

production and decreased global hunger, Salomon Wald envisioned the basis for which 

agricultural biotechnology could potentially overcome public resistance.  

The E.U. has found itself in a difficult situation in terms of making decisions that 

run contrary to certain socio-cultural aspects of member nations and economic sectors of 

the economy. As the U.S. is a major exporter and E.U. is a significant importer, E.U. bans 

and trade restrictions on GMOs, from this perspective, could be perceived as a threat to 

industry legal rights and regulatory freedom (as established by WTO and U.S. national 

policies) as well as marketing advantages of the exporter’s national economy and its 

political power and status as an innovative leader. The WTO’s determination that the 

E.U. cannot use the Precautionary Principal based on claims of safety , in a sense, 

indicates that the subject, as far as international trade relations is concerned, is now 

closed, regardless of how science and knowledge has evolved outside of the context of 

“risk assessment techniques developed by the relevant international organizations” 

(http://www.ictsd.org/bridges-news/biores/news/eu-ministers-give-green-light-to-

national-gmo-crop-cultivation-bans). This is just one example of how (and which) data is 

used has the potential to impact international trade and human health. The WTO review 

panel decision has also created a legal barrier that inhibits expression of underlying 

cultural differences and alternative obligations (e.g. E.U.’s commitment to biological 

diversity as a signatory of the Cartagena Protocol). Without comparable agricultural 

http://www.ictsd.org/bridges-news/biores/news/eu-ministers-give-green-light-to-national-gmo-crop-cultivation-bans
http://www.ictsd.org/bridges-news/biores/news/eu-ministers-give-green-light-to-national-gmo-crop-cultivation-bans
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biotech-industry influence at the regulatory and policy making level that the U.S. has 

experienced, the E.U. political process seems more weighted in favor of public opinion, 

needs and interests, which run counter to certain harmonized trade rules. However, 

socially constructed values of how safety is perceived have been streamlined with WTO 

trade, OECD harmonization and U.S. regulatory processes. Perceptions of safety that run 

counter to those streamlined processes threaten the system in terms of delaying and/or 

inhibiting trade as well as diminishing the foundation that certain key products are a safe, 

viable commodity. To avoid continued conflict with the established rules and 

assumptions of safety, certain amendments in E.U. legislation have shown a shift in 

emphasis from protecting human health and, in some amendments, protecting cultural 

values, to incorporating an increasing focus on creating a “harmonized” system for 

domestic and international trade. The shift, noted in the language of certain amendments 

in European Commission regulations, indicates a level of transition from a more public 

health to private protection, which suggests that the conflict is not as simple as “us” 

versus “them”, but integrated within the E.U. as well. Also integrated within the E.U. is 

tension between appealing to the standards of harmonized global trade and appealing to 

the unique needs and interests of its individual member states—needs and interests that 

are not adequately addressed in the WTO but persistent within E.U. society. Where some 

agricultural biotechnology supporters within the E.U. perceive the E.U.’s precautionary 

stance as a weakness that is hindering market and economic participation and success, 

others within the E.U. solicit alternative interests that frame the E.U. position as 

independently paced within its own cultural interests. 
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Defining Roles in the U.S. 

Without an intervening step from seed development to field trial, the USDA -

APHIS was able to pattern genetically engineered crop regulation in accordance to their 

pre-existing regulatory authority over conventional crops—in terms of plant protection. 

By the time Monsanto petitioned APHIS for NK603’s non-regulated status, APHIS’ role 

focused on the environmental impact of how plants would interact (particularly if they 

would alter the DNA of non-target plants and become a containment threat or if the 

bacterial and/or viral transgene components would negatively impact beneficial bugs) if 

they were released into the environment. Industry assurance and USDA-APHIS general 

acceptance that microorganisms do not pose a hazard to human health, whether they 

occur naturally within the plant or are placed there through r-DNA techniques, became a 

type of security/safety assurance upon which future regulatory decisions were, in part, 

based. Assessing how pesticides potentially contribute to bacterial growth that is 

hazardous to plants, however, was not explicitly within the authority of the USDA’s role 

in the Coordinated Framework.  

With the implementation of the EPA, the U.S. government took active steps to 

protect the public against future health and environmental hazards by enabling the new 

agency to assess and regulate industry chemical products—which required an increased 

dependency on scientifically supported evidence of safety. From the start, the EPA was 

established within the context of conflict between competing social and economic 

divergent interests. In order to “sustain a well-articulated attack” Nixon’s Advisory 

Council gave the EPA the responsibility to not only establish standards that effectively 
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protected public and environmental health but also the authority to enforce those 

standards.  But in establishing EPA parameters of the level of safety required for 

regulating pesticides, FIFRA Act qualified the phrase “unreasonable risk”, which could 

be perceived as subjective and prone to divergent perceptions and is a key area of conflict 

in determining what is considered necessary to protect public and environmental health 

and what is considered necessary in promoting economic progress.  

By the 1970’s, U.S. legislators were wrestling with a new paradigm of thinking 

that challenged the boundaries of basic assumptions about growing food and food safety. 

There are two significant pieces of legislation that illustrate how science, technology and 

industry became priority factors in further advancing national goals, The National 

Science and Technology Policy Organization and Priorities Act of 1976 and the 

Stevenson Wydler Technology Innovation Act of 1980. With the introduction of these 

two acts, innovation, from the perspective of U.S. legislation, is used in conjunction with 

technology and industry. For agriculture, the perspective that biotechnology was the next 

phase of agricultural evolution highlighted the potential for humans to improve the world 

around them through innovation. But from a critical theory perspective, these two Acts 

began, in an official capacity, to transition the innovation of the U.S. agriculture system 

from a civil society endeavor to a corporate industry endeavor that diminished the role 

and influence of the public (and increased the role of capital-strong business) in how the 

U.S. food supply was grown. Perhaps it was assumed that if appropriate criteria were met 

that the science would speak for itself. With the Bayh-Dole Act and the Stevenson-

Wydler Technology Innovation Act of 1980, the U.S. government has attempted to stake 
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a claim in bio-agricultural technology development as a means to secure rights to use 

products in exchange for federal funding through technology transfer agreements. The 

academic point of access, however, is limited not only to the extent that academic 

innovation applies to national and geo-political goals, but also in the influential role that 

industry maintains with legal rights to intellectual property and patents. This role allows 

industry to direct the scope, focus and how/whether the outcomes are disseminated, 

which, in turn, limits scientific exploration and knowledge development and thus 

constructs domains of perceived safety by maintaining a more predictable body of 

“available” evidence. Reflecting on Payne and Samhat (2004) when they stated that 

“[o]ur knowledge of material “facts,” for example, cannot be disconnected from the 

social understandings or interpretations of those facts…” (p. 14). One can see that social 

construction and critical theory apply in how this new knowledge system enables industry 

to establish boundaries of knowledge development for not only public and independent 

researchers but also the public. 

As an advocate for environmental protection, the systemic impact of the EPA’s 

decisions could create economic barriers for other federal departments and/or commercial 

industries, which puts the EPA in a difficult and sometimes unpopular position of 

regulating politically and economically significant components of industry. To the EPA’s 

credit, they have developed a comprehensive set of criteria that is meant to address the 

systemic impact that glyphosate might have on the environment or public health. (To the 

registrant’s/petitioner’s (Monsanto’s) credit, the studies that Monsanto submitted met 

most of the EPA public health and environmental impact data requirements, assuming the 
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studies were conducted and interpreted with competence and integrity.) Set in the context 

of the enormous task that only makes up part of the EPA’s total obligation, it seems that 

the EPA was trying to do what it could with what it had at the time and making the best 

of it. Without having to produce the data, the EPA could then focus on evaluating the 

data and setting standards. In addition to assisting the EPA with obtaining the necessary 

data in a timelier and less costly manner (in terms of federal spending), requiring industry 

to provide the safety data provided the necessary validation to produce an abundance of 

data that supported their products. When the GAO reviewed the EPA in 1986, and 

suggested they use industry-led studies to help alleviate the work load and expedite the 

assessment process, the lack of discussion, in this review, regarding conflict of interest 

suggests a high level of trust that industry registrants would provide unbiased data. Since 

U.S. public food policy relies on science-based risk assessment, it is critical that the 

standards for validating, assessing and using scientific knowledge are unbiased. Working 

with industry stakeholders helped to meet the needs of commercial interests and helped 

relieve government agencies of the time and resources necessary to conduct safety 

studies.  

The Economic Research Service of the USDA’s statement that, “[a]gricultural 

biotechnology is rewriting the rules in several key areas—agricultural policy, industry 

structure, production and marketing, consumer preference, and world food demand—and 

public policy is struggling to keep up” could simply be taken as a message that the 

innovations of agricultural biotechnology were developing quickly and utilizing or 

changing the existing infrastructure to meet its needs, or, the perceived needs of the 
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global food supply, and government agencies were not leading this initiative. Add to this 

statement: “Critical to the efficient and equitable advance of agricultural biotechnology is 

determining the unique role of public research and when and how the public sector 

should interact with the private sector”, in addition to CBI agreements and the OMB 

“Guidelines” and the tone shifts from surface-level free-market capitalism to the 

underlying roles of public researchers, industry, government and the public (USDA, 

Office of Communications, Mar. 2003, p. 8). Add the experiences of former USDA 

researchers, Dr. Kremer and Dr. Lucero, and the tone shifts further, providing an example 

of not only how public research is playing, or not playing, a role in the public’s 

(informed) capacity to interact with the private sector, but also how agency information is 

prioritized to protect major policy decisions and industry interests.  

To reiterate Diamond and McDonald’s (1996) analysis of multi-track diplomacy, 

“[p]eoples, cultures, religious, ethnic or political identity groups, and private citizens 

have no formal standing in the present global system” (p. 26). This could also be 

extended to the influence of independent scientists and researchers when their work does 

not support the current geo-economic system. In addition to the indications (implied or 

directly stated) that some research is considered unnecessary or invalid, researchers have 

expressed that there is a distinct separation between their work and the capacity to 

influence how it is perceived, translated and applied in the making of public policy and 

regulatory standards.  Knowledge development, in this sense, is compartmentalized—

scientists produce and interpret specific outcomes within the context of a specific study 

(e.g. data and analysis from a toxicity study) and policymakers further interpret and 
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generalize those outcomes to apply within a broader, societal context. It seems there is a 

valuable resource that is neglected if scientists who know the subject, data and 

interpretations (e.g. Kremer, Lucero, and particularly Huber, who is a researcher as well 

as a member of a federal committee that is expected to contribute scientific input that 

could influence public policy) are not further involved in helping to develop appropriate 

generalizations and societal applications.  

Clarifying agency roles became a central issue as agencies struggled to determine 

how agricultural biotechnology fit in with the existing standards and whether there 

needed to be new regulations established to ensure public and environmental health. With 

the introduction and promotion of agricultural biotechnology, the federal government had 

an obligation to develop an appropriate system of oversight. Coordinating and regulating 

a new science and technology—especially one so controversial—within and between a 

multitude of government agencies, departments, administrations and committees proved 

to be quite challenging. Overseeing the Coordinated Framework for Regulation of 

Biotechnology, the OSTP (June 26, 1986) operated from a position that regulation needed 

to be flexible in order to address potential risks associated with biotechnology 

(particularly related to food and agriculture) as those risks became better understood. In 

the attempt to promote further research into the potential impact of transgenic crops, the 

EPA’s proposal to evaluate transgenic crops (under the Toxic Substances Control Act) 

suggested that transgenic crops were not substantially equivalent. The subsequent 

rejection of that proposal is suggestive that the flexibility necessary to adjust regulations 
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according to newly developed science or scientific discoveries, would be limited to the 

extent of product, rather than process.  

Without an intervening step from seed development to field trial, the USDA -

APHIS was able to pattern genetically engineered crop regulation in accordance to their 

pre-existing regulatory authority over conventional crops—in terms of plant protection. 

By the time Monsanto petitioned AHIS for NK603’s non-regulated status, APHIS’ role 

focused on the environmental impact of how plants would interact (particularly if they 

would alter the DNA of non-target plants and become a containment threat or if the 

bacterial and/or viral transgene components would negatively impact beneficial bugs) if 

they were released into the environment. Industry assurance and USDA-APHIS general 

acceptance that microorganisms do not pose a hazard to human health, whether they 

occur naturally within the plant or are placed there through r-DNA techniques, became a 

type of security/safety assurance upon which future regulatory decisions were, in part, 

based. Overall, although the USDA has played a key role in enabling the prolific growth 

and expansion of genetically engineered crops, including NK603. The development of 

federal policies that inhibit “process-oriented” regulation positioned the USDA in a fairly 

insignificant role in terms of assessing and regulating genetically engineered crops for 

toxicological impact on humans, animals and even plants. 

Federal assumptions of a flexible system that would allow regulatory changes as 

science evolved and new knowledge surfaces is limited to the sources of science from 

which the new knowledge derives. The flexibility required to regulate from a “we’ll cross 

that bridge when we come to it” stance works to protect the public only when the risks 
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for the public are appropriately and thoroughly explored and assessed. Such flexibility 

requires integrating a multitude of stakeholder voices and expertise, otherwise the bridge 

disappears in the absence of, or neglected, observation of available data.   

Defining Roles in the E.U.   

Although the regulatory legislation for Roundup formulations still adheres to a 

separation of the active from inert ingredients, the E.U., unlike the U.S., recently 

amended glyphosate regulation by explicitly banning the inert ingredient, POE 

tallowamine, from being used in conjunction with glyphosate. What this illustrates is that 

although harmonizing standards (discussed below) enabled transboundary integration of 

transgenic crops and agricultural chemicals, setting those standards in writing, did not 

necessarily mean that all parties agreed on them to the same extent. In terms of risk 

assessment, the E.U. has developed a more extensive regulatory approval process than 

the U.S., which involves approving GMO products on a case-by-case basis. There is a 

distinct contrast in the approval process and level of active political acceptance of 

GMO’s between the E.U. and that of the U.S. For example, where the U.S. assumed that 

substantial equivalence meant that transgenic crops did not require further toxicity 

research, the E.U. did not hold the same position, thus requiring Monsanto to submit 

toxicity studies with their application for E.U. NK603 approval.  

In creating government regulations, whether it’s to help meet the needs of 

community, protect the interests of a nation or streamline interactions between a 

community of nations, amendments to previous legislations illustrates how politics strive 

to encompass and regulate the web of social-political-economic scenarios. Legislative 
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action to resolve evolving and/or new problems lends to a perpetual growth to the volume 

and complexity of the regulatory framework as new contexts (e.g. shifts in societal 

interests, needs, values, etc.) arise that require new, or amendments to existing, 

regulation.  

Harmonizing Glyphosate  

The E.U.’s regulation EC 1272/2008, as a whole, is an attempt to address the 

needs of societal health while optimizing local to global market opportunities through 

trade continuity. The provision to accommodate third country regulatory requirements 

grants permission to E.U. decision-makers to use existing data and to over-ride 

alternative data sets if they are based on criteria that is divergent from the third country 

standard (in this case, it would be the U.S. standard of assessing only the active 

ingredient). Amending EC 1272/2008 with EC 1907/2006 by removing the provision for 

developing “alternative methods for the assessment of hazards of substances” makes the 

2008 version cohere more effectively to the trade continuity objectives on which E.U., 

U.S. OECD and WTO regulatory decisions are based. What this means for the glyphosate 

safety assessments that help shape policy and regulation in the U.S. and European Union 

is a continued adherence to industry-led research design that promotes a narrowly defined 

(as opposed to holistic) analysis that has been demonstrated to produce industry-favored 

outcomes. 

Harmonizing NK603 (GMO’s)  

Integrating federal initiatives with industry-led research promoted harmonization 

in terms of boundaries of validity for research, development and marketing. In terms of 
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societal structure, government and government organizations (i.e. OECD) are considered 

“voices of authority”. When those voices of authority determined that r-DNA technology 

and the resulting products were patentable and subject to private legal rights, such 

knowledge and technology became the privilege of those who controlled the rights. In 

addition, when the voices of authority determined that agricultural biotechnology was 

substantially equivalent to its conventional counterparts (as long as the transferred gene 

was considered safe), the resulting messages of GMO safety and significant integration 

into the U.S. (and global) food system could be viewed, from a social construction 

perspective, as actions that contribute to mainstreaming societal perceptions of product 

acceptance (i.e. “normalizing” the product) by limiting official recognition of conflicting 

evidence. Socially constructing a product as “normal” could contribute to a more 

compliant society in terms of accepting new technologies. However, as new conflicting 

science emerges (and society is exposed to new realities via unofficial venues) despite 

these normalizing efforts, we begin to see disharmony through increasing societal 

resistance (particularly in E.U. where societal resistance seems to influence government 

action) in regards to the established standards. On a similar note, as with harmonizing 

glyphosate, collaborating with multiple stakeholders to develop standard toxicity test 

criteria that multiple parties agreed upon promoted a level of shared assumption that if 

those standards were followed there would be a higher level of safety in developing and 

marketing products approved when they met those standards (and the results met with 

established criteria for safe human consumption). As was indicated by E.U.’s recent ban 

on POEAs, however, it is clear that the standards for safety need to be revised. If we look 
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at harmonization from a critical theory perspective, societies are challenged between 

promoting standards that define “sound science” (and, therefore, standards for safety) and 

promoting exploration that could further develop our understanding of the barriers and 

benefits of our constructed realities. Let me reiterate a quote from chapter one that states 

that technical rationality  “on the one hand…was a critical arbiter and espoused the ideal 

of impartial analysis of truth and on the other hand it became the instrument of 

perpetrating domination of nature and humans by technicalising administrative, political, 

and bureaucratic processes” (http://www.unipune.ac.in/snc/cssh/ipq/english/IPQ/21-

25%20volumes/25%2002/PDF/25-2-7.pdf).   

Theme 2: Data Access Restrictions 

The Bayh-Dole Act shifted the perspective of knowledge as a shared public 

domain to one of privatized limited access. It allows academia (and other private and 

public organizations, corporations and institutions) the capacity to capitalize on specific 

research outcomes. In a sense, academic knowledge becomes a commodity in a system 

that compels universities to compete with industry. But, in shifting the purpose and 

motivation of academic exploration and discovery, is there an implicit concern regarding 

the potential impact that economic incentive and patent protection/barriers could have on 

the integrity, creative exploration and potential breadth and depth of research?  

Beginning in the 1980’s, the flourish of agricultural biotechnology development, 

along with the Bayh-Dole Act, offered a potential new reward system for academic 

researchers (and the institutions for which they worked) that included not only the 

potential for professional accolades and peer recognition for advancing innovative 

http://www.unipune.ac.in/snc/cssh/ipq/english/IPQ/21-25%20volumes/25%2002/PDF/25-2-7.pdf
http://www.unipune.ac.in/snc/cssh/ipq/english/IPQ/21-25%20volumes/25%2002/PDF/25-2-7.pdf
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technologies that were valued by the federal government, but also the potential financial 

payoff that patenting knowledge processes or innovations could potentially generate from 

products valued by the commercial market. In other words, there is quite a bit of potential 

in discovering, developing and marketing a product, but generating the public funds to 

realize that potential proved to be a challenge that many universities could not overcome. 

Public and independent researchers found themselves not only financially 

challenged in funding new research, but in terms of studying existing products (e.g. 

components in Roundup), key ingredients and formula recipes are legally made 

inaccessible to those who do not own the patent rights. Financial and information 

privileges could be viewed in terms of critical theory in which those who have the 

financial capacity quite often are the ones who control the information, particularly in 

terms of biotechnology development. Recall Congressional discussions in the 1970’s that 

transitioned biotechnology research from a public to private endeavor (because the U.S. 

government could not sustain the financial burden of such research) and Miller’s 

statement regarding how, since the 1970’s, the biotechnology industry dictated federal 

agency decisions and actions. The Regulatory agencies, such as the EPA may have access 

to such information in order to assess product safety, however, all but the active 

ingredient is often censored when disseminated to the public (e.g. product labels and 

agency memorandums), making independent research quite challenging. Recall the EPA 

memo stating that two inert ingredients were exempted from required tolerance levels. 

The identity of those two inert ingredients was blacked out, presumably for proprietary 

reasons. Without public accessibility to the identity of those two inert ingredients, the 
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possibility exists that one of those ingredients was POEA or a version of it. Intellectual 

property rights make verification difficult, which, in turn potentially casts doubt on the 

EPA’s long-standing assumption that all inert ingredients with unregulated status have 

been proven safe.  

Protecting Innovation: Benefits and Barriers  

Intellectual property rights and the patent system have been critical factors in 

shaping and developing how agricultural biotechnological data is created and who creates 

it. Recall that when the Supreme Court was deliberating over whether to permit 

Chakrabarty to patent his lab-created bacteria, former Justices Brennan, White, Marshall 

and Powell raised concern regarding monopolizing life forms. Not only was their concern 

never directly addressed in that case, but since then the U.S. has slackened anti-trust laws, 

enabling biotech industries to further secure these rights by consolidating seed 

production. Considering the cost and time it already takes to develop bio-agricultural 

products and secure them within an increasing field of overlapping patents, streamlining 

biotechnological product development by collaborating with the competition makes 

prudent financial sense. But there remains the question of whether consolidation, on the 

other hand, stifles innovation by restricting innovative diversity. This is where 

independent and publicly supported research (of which the majority of biotechnology was 

in the 1970’s) enables, rather than inhibits, exploratory discussion because the research is 

set in the context of public ownership rather than protected proprietary domain and the 

goals are towards developing for public benefit rather than private security. 
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As the numbers of patents increase, however, transparency decreases as a 

protective measure against competition. Overall, in the U.S., a decrease in public R&D 

and increase in private R&D for what is promoted as a critical source of multiple forms 

of national security shifts knowledge generation and dissemination from publicly 

accessible data to privatized data that is protected by intellectual property laws and patent 

rules. In other words, the safety and viability of a key tool used to help secure major U.S. 

interests became significantly dependent upon private sector knowledge.  

In an effort to alleviate some of the imbalance caused by company control over 

intellectual property, the Bayh-Dole Act of 1980 was enacted, but the Act does not 

address the need to increase public research access to existing industry data/property. 

Although Monsanto, with its statement regarding increasing researcher access to their 

products “with as few constraints as possible” is meant to show good faith efforts at 

transparency, the qualifying term “as few…as possible” leaves room for debate regarding 

access, research design, outcome interpretation and dissemination. This debate was 

evidenced in Pollack’s (Feb. 19, 2009) article, suggesting that academic or extension 

researchers who want to study current biotech products independent of the industry who 

owns it/them have been inhibited—not only potentially from sharing the information they 

have gleaned, but also from accessing the research material in the first place because it is 

proprietary and subject, mainly, to the rules of the company that owns the product. 

Barriers were not limited to academic and extension researchers, in addition, the 26 

scientists, who were pulled together to work on a project for the USDA and EPA, that 

complained about the explicit research limitations of technology and stewardship 
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agreements suggests that even government sponsored can be restricted by intellectual 

property rights. What this indicates is not only a potential for unchecked hazards, but also 

an opportunity for both the USDA and the EPA to improve transparency policies between 

industry and public researchers by further developing and utilizing policies that support 

research integrity and scientific rigor from the scientists hired to conduct research on 

behalf of the federal government. Limiting the capacity for independent or publicly 

sponsored researchers to access primary research material limits the capacity to create an 

informed public. Although Monsanto’s response is encouraging, the legal authority of 

intellectual property rights, while understandable from an industry perspective (e.g. 

protecting one’s investment), could technically maintain the right to limit research and 

potential critical discoveries important to public and environmental health.  

From a patent perspective, the root of it is economics—creating the necessary 

safety and efficacy data for a single biotech product can take over a decade and require an 

enormous amount of financial and expert input. As noted in the timeline for agricultural 

biotechnology product development since the 1980’s, competition in the commercial 

setting means that timing is critical in researching innovative products and shared 

information can be detrimental to future patent security and financial profit. Allowing 

industry more leeway to conduct, and protect the rights to, research alleviates much of 

that cost from the U.S. government and, in political terms, promotes a win-win situation 

in which industry gets financial reward and the U.S. government progresses towards its 

goal of securing perceived national interests.   
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While the statements that Monsanto (and other industry interests) make regarding 

the beneficial role that patents play in providing financial incentive for innovation are 

convincing, to an extent, what becomes factored into and enmeshed with innovation is an 

economic component that has the potential to gain priority and/or redefine the purpose of 

the innovation. Assuring ownership of one’s innovative discovery offers patent holders a 

limited time to balance the books and potentially make a profit. It makes sense, from an 

economic perspective. However, within this system, knowledge generation becomes a 

closed-system with limited input from external sources. Framed in this way, Plato’s 

“necessity is the mother of invention” suggests that initial motivation to invent might be 

to fill a societal need that could be satisfied by the invention but, to a certain extent, 

motivation inevitably transforms into a personal financial need satisfied with secure 

private ownership and rights to the solution. Along with this transformation arises the 

potential for tension between society and inventor when societal needs change and make 

previous innovation less viable. 

With the increased production and dependency on agricultural biotechnology, 

scientists within U.S. federal research programs have stated that they have experienced a 

more restricted environment in which federal goals for scientific advancement seem to 

align more with maintaining the integrity of the current (industry supportive) system than 

accepting and confronting the potential risks involved with exploring beyond current 

assumptions of glyphosate and transgenic crop safety. This is a strong statement that 

needs careful consideration because it implies a level of irresponsibility that is not limited 

to one agency, department, authority or administration. Huber’s long-term membership 
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with the USDA-APS National Threat Pathogens precludes a certain responsibility to 

share preliminary information if such information has the potential to avert or mitigate a 

national disaster or serious health risk related to the program mission. The USDA’s 

response, or rather lack of response, potentially suggests that the federal government does 

not consider Huber’s data as evidence of potential crisis, or at least not a significant 

potential as to risk a major source of financial and political security—but how was 

Huber’s data weighed, in terms of validity?  

Kremer’s statement regarding the USDA’s cautious attitude (regarding what 

information its researchers were disseminating to the public) could be viewed as striving 

to maintain accuracy in how data is translated; but requiring that its scientists refrain from 

sharing their research until it has been “approved and published” eliminates public 

discussion and potential exchange of ideas regarding current, in-progress research. This 

policy essentially shields the public from current projects until they are complete. 

Transparency, through this lens, is available as an end product—the process is not the 

business of the public. Similarly, the EFSA’s (2015) “Conclusion on Peer Review of the 

Pesticide Risk Assessment of the Active Substance Glyphosate”, suggests an apparent 

distinction between publicly accessible peer review and government peer review. 

According to the Office of Management and Budget’s (2002) “Guidelines for 

Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity of Information 

Disseminated by Federal Agencies”, the balance of transparency extends only as far as 

confidentiality agreements allow, necessarily limiting public access in favor of industry 

protection.  CBI effectively veils a company’s secret formula and protects their 
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investment from competition, thus following the logic of patenting and promoting 

intellectual property rights. But from an independent scientist or consumer perspective, 

veiling certain ingredients as CBI makes it difficult to compare specific products with 

active ingredient studies verses studies with surfactants and studies that analyze both 

active ingredients along with specific surfactants. But if Newton’s “shoulders of 

giants”—the cumulative knowledge and experiences of our predecessors—are veiled or 

inaccessible to those outside of the dominant bio-ag-tech innovation circle, a large pool 

of independent innovators is operating from a disadvantaged position that also, in turn, 

limits timely independent input into the biotech knowledge production system from 

which policymakers gather their policy-supporting data.  

Transitions: Public to Private Research  

It became clear with the implementation of the Act that although the federal 

government still recognized the value of public knowledge creation, industry was given a 

leading role in advancing and securing national priorities such as agricultural production. 

Reflecting on Diamond and McDonald’s (1996) analysis, the consequence of such geo-

economics is an increasing protective barrier between public policy and public influence. 

From the Committee for Scientific and Technological Policy meeting in 1983, one can 

see a national transition from public to private research and development designed to 

bridge academia, government and industry.  

In order to bridge public and private needs and interests, the EPA (and to a lesser 

extent, the FDA and USDA) has striven to obtain a holistic understanding of how a 

product will impact society by requiring a wide array of pre-market data (on certain 
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ingredients) demonstrating product safety. Requiring such additional research can be 

quite expensive and to alleviate some of the costs the federal government offers grant 

opportunities to private and public agricultural R&D efforts as a means to promote food 

security, generate economic growth and increase competitive advantage in the global 

market. The regulatory trends for bio-agriculture have focused on promoting a national 

agenda by streamlining a particular type of innovation that, economically speaking, 

seemed more feasible to advance as a private commodity than a public endeavor. 

Providing such support, the government, in addition to private (and public) entities can 

often have a significant amount of time and financial commitment into a singular product 

or process (which can make criticism and change difficult to accept when one is so 

deeply invested).  

Unpublished Data  

Agricultural biotechnology policy development within the U.S. and the E.U. has 

depended, in large part, on the data and safety assessments of unpublished industry 

studies. This means that the raw data was not publicly accessible, therefore making the 

assessment process non-transparent, thus also making a significant part of policy 

development non-transparent. Public participation was limited to second hand discussions 

about the studies and their subsequent assessments. The study conducted by IARC 

challenged assumptions of validity by specifically using publicly accessible research, 

which subsequently omitted the use of the unpublished industry studies upon which 

current U.S. regulations for glyphosate/Roundup are mainly based. Reflecting on Kremer, 

Huber and Lucero’s research and the evidence of increasing public and the independent 
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studies described in Domingo and Bordonaba’s (Feb. 5, 2011) literature review, it has 

become evident that since 1994, the number of independent, integrated and long-term 

studies has increased, lending to a more comprehensive knowledge base on glyphosate 

and transgenic crops that is not reflected in U.S. federal regulation. IARC, in utilizing this 

expanded knowledge base, is promoting the continuation of scientific discovery, 

highlighting where the system is flawed as a potential tool to help correct the criteria of 

what is considered valid input and potentially improve the quality of the output, and thus 

potentially advance the integrity of the system as a whole.  

General Barriers  

Trying to access government peer reviewed studies proved to be challenging. The 

EPA’s Tier One assessment report had listed several studies that were not found on the 

EPA’s website. If it was submitted to the EPA, it is reasonable to expect, at minimum, a 

reference citation detailing who submitted the study, what the title/purpose of the study 

was and when it was submitted. A significant level of transparency is lost when the 

supporting evidence is not accessible for public review. Another barrier I experienced in 

my research was in trying to access government information on the recent German (BfR) 

glyphosate report. Although broken links are not uncommon with online material the 

consistency of dead-ends for links that I experienced in trying to find information 

regarding the BfR report has challenged my trust regarding the EFSA’s commitment to 

promoting transparency. This contrasts with IARC’s report, which is easily accessible 

and demonstrates effective transparency by listing its authors and their professional 

affiliations as well as including in their assessment only publicly accessible and valid 
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(peer reviewed) data. Even the BfR’s use of “so-called ‘peer review procedure’” suggests 

a potential discrepancy in perceived scientific rigor between the BfR and standardized 

E.U. procedure. The peer reviewers’ identities are not explicitly stated in either the BfR 

or the EFSA summaries, therefore, it is not clear how the experts are related to the subject 

of study (e.g. field of expertise, conflicts of interest) what their criteria was on which 

their conclusions were based. Without knowing who conducted the review, a significant 

level of transparency is lost.  

Theme 3: Data Gaps 

Regulating only the active ingredient (glyphosate) meant that pesticide residue 

testing was conducted on only the active ingredient. Between the USDA’s Pesticide Data 

Program and the FDA’s Total Diet Study, one might assume that (considering glyphosate 

is one of the leading pesticides used in the world) foods derived from glyphosate-tolerant 

crops would be checked periodically. However, since glyphosate was categorized as 

lacking evidence of carcinogenicity the Agencies have not considered it a priority 

pesticide to test. But there is growing evidence to support early warnings that the data 

selection process of the current regulatory system is contributing to hazardous data gaps, 

particularly if one considers the FDA’s statement that it was weighing the cost of 

implementing glyphosate testing with the “extent of the use of genetically engineered 

crops for human foods”. However, the last complete RED for glyphosate (in 1993) was 

determined without exposure assessment data from the PDP.  The FDA is also 

responsible, in part, for monitoring pesticide residues to ensure that tolerance levels are 

not exceeded on food. But in regards to testing glyphosate, the FDA’s statement that they 



179 

 

were weighing the costs and benefits in terms the “extent of the use of genetically 

engineered crops for human foods”, does not explicitly include conventional crops that 

use glyphosate as a growth regulator. In addition, the strength of the USDA’s claim that 

its pesticide residue testing program is “the most comprehensive…database in the U.S.” 

diminishes if one considers that a leading agricultural commodity (corn) essentially has 

not been analyzed for the herbicide most commonly used on that commodity. Since 1993, 

the EPA, FDA and USDA have rarely tested for glyphosate residue, which, in turn, 

means that NK603 and glyphosate and its formulations have largely been used without 

federal oversight. E.U. resistance to GMO integration continues with reference to the 

gaps in the currently accepted scientific data, which suggests that the evidence of safety 

is not conclusive.  

The EPA, policy makers and industry also claimed that glyphosate is a non-

endocrine disruptor. But the commercial variations of Roundup do not only contain 

glyphosate, but inert ingredients as well—POEA’s being one of them. While the EPA’s 

most recent assessment of glyphosate emphasizes the need for more data on glyphosate 

formulations, based on the EPA’s “uncertainty about its risk to aquatic animals” (EPA, 

June 17, 2009), the absence of explicit reference to the need for toxicity research that 

demonstrates safety in terms of human health is a point of concern. It also highlights a 

gap in the EPA’s four-part integrated risk assessment created by testing only the active 

ingredient when the formulation is known to be more toxic. But the independent studies 

that the EPA reviewed and conducted, and which concluded that glyphosate formulations 

were toxic in several contexts could have been perceived as evidence simply that the 
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adjuvants were more toxic than the active ingredient and thus did not change the EPA’s 

recent re-registration of glyphosate. Requesting more data on POEAs and glyphosate 

formulations is a step towards a better understanding how the parts work as a whole (if 

the data they assess opens the system to available alternatives to currently assumed 

outcomes). But without incorporating a comprehensive data set that opens assessment to 

alternatives to the previously accepted studies, conclusions of safety seem premature and 

unfounded. 

Séralini was the first to conduct a toxicity study NK603 (ten years after it was 

approved by the USDA) that was longer than 90 days for chronic toxicity and one of the 

few to study the toxicity of glyphosate formulations in a rodent study (there were already 

several aquatic fish and amphibian tests that concluded glyphosate formulations were 

toxic). In recognizing gaps in what an acute and 90-day toxicity studies and active-

ingredient-only studies can provide regarding long-term health effects, Séralini was 

advancing one of the goals of scientific inquiry and experimentation by conducting 

research to try to fill in those gaps. On the surface, it appears that part of what is driving 

this conflict is a divergence in how the results of these studies are interpreted, but 

underlying this seems to be conflicting perceptions of the existence of a gap.  

The 1982 OECD report noted that there needed to be a concerted effort to better 

understand basic plant science if agricultural biotechnology prospects were to be realized. 

The EPA’s 1984 proposal that microbial research might demonstrate new substances 

derived from r-DNA manipulation seemed to mesh with the OECD suggestion, but the 

U.S. OSTP denial of the EPA’s proposal and subsequent establishment of standards of 
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equivalence diminished the perception that we had more to learn on the subject. By 1986, 

the OECD had determined that concerns about unexpected pathogens and infectious 

diseases were unfounded based on the scientific evidence at the time which resulted in 

relaxing regulatory standards. 

Just recently, however, the National Academies of Sciences, Engineering and 

Medicine (2016) recognized a general need to further develop our scientific capacity to 

identify and address unintended changes resulting from GE and conventional crops but 

they emphasized “new crop varieties”, thus, essentially implying that existing crop 

varieties were exempt from further study. This is another point of concern, considering 

that, according to researchers such as Kremer and Huber, we currently haven’t fully 

developed the capacity to effectively and conclusively identify the extent to which 

unintended changes occur or appropriately address these unintended changes within the 

regulatory system. It seems that the stated intentions to maintain a flexible U.S. 

regulatory system, capable of adapting to newly identified risks, has become rigid and 

inhibitory of change in regards to existing products. If one reflects on Week’s (1994) 

precautionary statement regarding the potential consequences of a nation relying on the 

success of a limited number major exports, and include that this success is supported by a 

limited set of research standards and outcomes, U.S. national security has become 

dependent upon what appears to be increasingly inadequate science. 
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Theme 4: Perceptions of Safety and Validity 

Transitions: Basic to Applied Research  

U.S. policy specifically suggested that toxicity studies were not required because 

of the assurance that gene transfer techniques were not only precise, predictable and safe 

but also resulted in an end product virtually the same as its parent.  

As the emphasis of innovation shifted from meeting specific societal needs to 

maintaining viable economic (and political) outlets (as evidenced in the language of the 

Stevenson Wydler Technology Innovation Act and the National Science and Technology 

Policy Organization and Priorities Act), the economic success of the innovation depends 

on the capacity of innovator and innovated product to evolve (or at least be perceived to 

evolve) with needs of society. In order to meet evolving crop protection needs and 

maintain market viability (some of which were largely created from the initial innovation, 

e.g. the increase in glyphosate-resistant weeds) bio-tech seed developers might evolve a 

product, i.e. change their pesticide formulations. Conversely, as a patent right expires, 

bio-tech seed developers, as in the case of Monsanto and NK603 (transitioning from 

Roundup Ready I to Roundup Ready II) might illustrate the transition from meeting 

societal needs to innovating in order to meet individual economic needs, although the 

new product includes new attributes that are marketed as desirable—they do not 

necessarily fill a need. Underlying this discussion is the issue of innovation that is needed 

to address problems created by previous innovation. From this perspective, the quality of 

innovation is diminished if, in time it creates a new societal problem or exacerbates an 

existing one. Innovation motivated by investment does not necessarily factor in societal 
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need as much as it factors in the perception of need that will likely be necessary to 

effectively market the product. Applied knowledge refocuses scientific exploration to a 

narrower problem-solution orientation and R&D moves that exploration into 

development of specific products. R&D is a valued contribution to the U.S. economy that 

produces bountiful innovations for our society, but it is important to remember the 

limitations of applied research and R&D when the goal is toward a specific (potential) 

commodity.  

Kahan’s, et al (2013) study provides an example of how social construction 

operates to shape our realities. There is an underlying question regarding the cultural 

influence on the scientists themselves in how they interpret and present their research. 

For example, as part of an ethical practice in transparency, researchers are encouraged to 

state their biases and potential conflicts of interests as a means of not only qualifying 

their personal frames of reference, but also as a starting point in recognizing and, to a 

degree, validating, opposing or alternative perspectives. But when academic scientists are 

funded by, or have professional ties to, private interests, there are often underlying 

commitments and expectations between funders and grant recipients. When grant 

recipients do not openly admit those affiliations (and the potential risks inherent) and 

offer personal strategies to counter those risks, then, as Kahan’s study suggests, it is not 

unreasonable to ask whether membership, recognition and validation within the private 

funder’s culture motivates scientists to select and interpret data to better meet the needs 

of the funder. While academic researchers, scientists and government employees who 

volunteer their time on an industry board or are hired by industry interests does not 
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automatically assume that their research is invalid or that their ethical standards have 

been compromised, it does, however, leave an opportunity open for conflict of interest to 

develop if one considers the power of social construction in developing us v them, 

insider/outsider perspectives that influence the boundaries of worldviews. In less 

theoretical terms, a window of opportunity arises if the researcher’s employment 

(financial) and/or professional status is suddenly elevated or placed at risk if their work 

meets or contradicts the goals of the industry within which they work. With this in mind, 

even if a researcher, employed or otherwise associated with a certain party, maintains 

ethical standards in which his/her work is conducted with scientific integrity and rigor, 

and presents that work in the context of a party that has a financially vested interest in the 

outcome, they could still face perceived bias from a party negatively impacted by those 

outcomes.  

Since the 1970’s when the future of agricultural biotechnology was first 

tentatively envisioned throughout the Asilomar conference, to today, independent 

scientists have expressed concern regarding how biotechnology science and the 

knowledge stemming from it might be used in the context of public protection, public 

education, and commercial application. Government has expressed this concern as well, 

as detailed in the OMB’s Guidelines for Ensuring and Maximizing the Quality, 

Objectivity, Utility, and Integrity of Information Disseminated by Federal Agencies; but 

is the context the same? The implementation and permeation of intellectual property 

rights has shifted the context from the open dialogue of the Asilomar conference to 

protective censoring. Berg (Sept. 18, 2008) suggested that, for this reason, another 
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Asilomar Conference is not foreseeable, however, in the spirit of transparency, such a 

conference between (former) public and independent researchers might still be possible 

in terms of discussing national goals, “alternative” research and how to integrate relevant, 

but currently unused research into the agricultural system (see Recommendations for 

further discussion). 

Weight of Evidence  

It seems that some of the current research that can begin to fill the gaps discussed 

in Theme 3: Data Gaps is being systematically rejected, perhaps through the flexible use 

of “weight of evidence”. Weight of evidence has been used, for example, within the EPA, 

the EFSA, and the FAO/WHO JMPR reports, but as discussed, there is not an established 

criteria regarding what research is included, which thus implies that the criteria for 

determining the data sets (i.e. the knowledge basis) for safety assessments is not 

necessarily harmonized within and between agencies, health organizations and 

policymakers. It might seem prudent to establish a clear definition of an approach that is 

used to help health officials and policy makers determine safety parameters in order to 

understand how/if the contributions of scientists like Huber, Kremer and Lucero are 

“weighed” into the assessment process. Considering the research of Balls, et al (Dec. 

2005) and the OECD (Apr. 13, 2012) statements, the criteria for determining the data sets 

(i.e. the knowledge basis) for safety assessments is not necessarily harmonized within and 

between agencies, health organizations and policymakers. But considering Sowell’s 

(2007) note, there needs to be a flexible component, within the harmonization process, 

that allows for contradictory evidence to be recognized, validated and appropriately 
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utilized within the standards of Science, rather than scientific standards developed for the 

sake of streamlining commercial development and trade. In other words, what seems to 

be lacking in the current geo-political system is acknowledgement and understanding of 

the benefits and consequences of public policy that is shaped and supported by Science 

and science that is shaped and supported by public policy. 

Considering the lessons learned from restrictions and bans stemming from the 

PCB industries’ inability to prove safety (of which Monsanto was a part), it makes sense 

that the agricultural biotechnology industry would ensure, scientifically, that their product 

was safe (but this is based upon my own speculations of unarticulated cause and effect). 

Developing an extensive base of supporting scientific data provides more than a means to 

justify one’s claims, it also provides one a basis to deny the validity of research that 

challenges those claims.  Industry had supplied the majority of the studies on glyphosate 

and genetically modified crops (recall Portier’s et al, (Mar. 3, 2016) comparative analysis 

between IARC’s and the EFSA’s glyphosate assessments) and the evidence considered in 

recent policy-making remained weighted in favor of industry. Thus, by producing enough 

supporting (and government-validated) data, regulatory policies could be influenced in 

one’s favor. 

Parts vs Whole: CP4 Enzyme and NK603  

Similar to the EPA’s decision to separate the formulated components of pesticides 

into regulated (active ingredient) and non-regulated (inert ingredients) components, the 

FDA and USDA separated the transgenic process (non-regulated) from the transgenic 

product (regulated). Genetically engineered food is regulated the same as conventionally 
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grown foods as long as there is data to demonstrate that the parts (the transferred DNA) 

do not pose a hazard and the end product is shown to be “substantially equivalent to its 

conventional counterpart”, thus suggesting that no further research was necessary. 

Although the U.S. and the OECD claimed substantial equivalence, the product 

verses process is useful in describing key differences between U.S. risk-based policy that 

promotes regulatory decision-making in terms of end-product attributes and E.U. 

precautionary policy that promotes decision-making based on not only how the process 

impacts the attributes of the end product, but also its potential impact on a broader socio-

cultural level. 

Parts vs Whole: Glyphosate, Inerts, Roundup  

The EPA, under increasing pressure from the GAO to make their safety 

assessment process more efficient as the number of chemicals entering the market 

increasingly outpaced the number of chemicals assessed, separated and independently 

assessed the components of pesticides as active ingredients and inert. The EPA’s system 

of breaking the formulation into components seems to contradict the goals for a whole-

systems integrated approach. Although the EPA had set tolerance levels for glyphosate, 

many adjuvants, such as POEA, were exempted from standard tolerance level/regulatory 

requirements, which suggests that those adjuvants are non-toxic. This enabled the EPA to 

establish a base of ingredients that, if they meet safety criteria, did not need to be 

regulated (and thus, did not have to be tested with each new registration or re-

registration). From this perspective, it follows that testing glyphosate pesticide 

formulations might be considered unnecessary if the adjuvants used have already been 
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approved for non-regulated use.  The shift from the EPA’s 1995 determination that 

POEA be categorized in List 4b--current use pattern…will not adversely affect public 

health and the environment, back to List 3 (unknown toxicity) for a substance apparently 

not regulated but commonly used with the world’s most prevalent herbicide could initiate 

concern regarding in its potential to negatively impact public health. But early warnings 

from researchers such as Folmar, Sanders and Julin (1979) within EPA memos indicate 

that the EPA was aware of the potential hazard of POEAs and Roundup formulations 

even prior to the initial glyphosate RED in 1986. Although awareness of the co-formulant 

hazard would not impact the re-registration of the active ingredient, it calls into question 

the validity of the EPA chemical assessments in regards to how the other inert ingredients 

were assessed and the integrity of the system of separating the formulation into parts 

without assessing the formulation as a whole. Other research followed that supported 

Folmar, Sander and Julin’s research (e.g. McLane, Howe et al, etc.) and further 

concluded that POEA’s not only have carcinogenic potential on their own but that they 

also exponentially increase the potential carcinogenicity of the active ingredients with 

which they work.  

The BfR’s lengthy recommendation that the recent review of IARC’s report on 

glyphosate suggested that the assessment would be more appropriately discussed and 

resolved between all of the stakeholders rather than through a single RMS. This is a 

potential indication that perhaps more than science is required to make recommendations 

or determinations. 
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Data Details and Interpretations  

But a closer look at the studies reveals inconsistencies. For example, it would 

seem that in an effort to maintain consistency, a rodent study would not be acceptable as 

support for the requirements of a non-rodent study, and an Acute dermal study would not 

be accepted as support for a chronic feeding study. Reflecting on the scrutiny with which 

critics (including policy makers) of Séralini’s el al (2012) study analyzed the study’s 

adherence to OECD guidelines, it seems relevant to question why the same scrutiny was 

not given for the re-registration of glyphosate. Another detail that seems inconsistent 

involves the glyphosate studies from Monsanto (Hammond, Dudek, Lemen and Nemeth 

Feb. 12, 2004) that illustrated a significantly higher NOEL in the 90-day study than the 2-

year study. Genetically modified crops differ from their companion pesticides in that they 

are not tested according to NOEL (except for measuring pesticide residue)—they are not 

tested for toxicity at all in the U.S. In the E.U., a 90-day rat study sufficed for assurance 

that NK603 was as safe as its conventional counterpart. This is a little like comparing 

apples to oranges, but there is a nugget of logic that supports the idea that if a chronic test 

for a chemical could produce such a drastic change in the NOEL, then perhaps it is 

possible that a chronic test for a novel food could potentially indicate toxicity, especially 

considering the widespread integration of corn throughout the global food system and the 

intention of the OECD to replace conventional crops with GE herbicide-resistant crops. 

Couple that with Kremer and Huber’s (among others’) research and OECD guidelines 

that link the length of time required to test a product to (in part) how much the 

commodity or substance (to be tested) is expected to be produced, it seems relevant to 
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propose appropriate, comprehensive testing (short and long-term) of transgenic crops as 

well (EPA, July 2000).   

With the EPA’s final interpretation of the mouse study (from the 1986 RED for 

glyphosate) and subsequent determination that glyphosate be assigned as a Group “E” 

pesticide (strong evidence of non-carcinogenicity) the U.S. government was able to make 

a declarative shift from possibly carcinogenic to “no evidence of carcinogenicity” which 

made it possible not only for instant market application but also the capacity to increase 

application rates to address weed glyphosate-tolerance problems.  But the question raised 

in the 1986 RED regarding the beagle study results that showed changes in the pituitaries, 

and the 1993 RED description of the study that eliminated any mention of the issue and 

did not include the requested additional information (from the 1986 RED) that was 

needed to clarify understanding of those pituitary changes, there is a lingering question of 

what criteria was used in the panel’s final determination and how the gaps in the data 

were perceived to be filled.   

While the EPA had a multitude of safety data on glyphosate, it had passed 

through two re-registrations (1986 and 1993) without understanding its mode of action. 

Without a definitive understanding of the mode of action, one is left to guess at how a 

chemical works—not only within the plant, but also within the surrounding environment 

and in the human body. 

Recall that in a supplemental 13-week study that Monsanto submitted, there were 

20 rats/sex/group but only 10 rats/sex/group were analyzed, which is the minimum 

requirement for subchronic toxicity, according to OECD standards. Since there was no 
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explanation in the study as to why half of the test subjects were tested, it leaves room for 

speculation regarding the integrity of such a decision and the validity of the results. 

Conflicts of Interest and Public Trust  

Ashford’s (1984) report regarding industry-weighted data creation and assessment 

could increase the potential for biased reporting in favor of industry products, leading to 

potential health hazards if certain safety criteria were not met. Such influence in what and 

how information is created and presented could be viewed in terms of critical theory. 

This is significant to note  for two reasons: 1.) all of the chronic and carcinogenicity 

studies that the EPA had/has been using for their chronic toxicological assessment and 

certification of glyphosate (four described in the content and two listed in the reference 

section) were submitted by Monsanto, and 2.) the EPA determines, for the USDA, which 

pesticides to analyze in its Pesticide Data Program (PDP) (i.e. with glyphosate designated 

to List E, glyphosate was not a priority chemical to track). Similarly, the FDA’s 

conclusion regarding the safety of NK603 was based on industry data and data 

interpretation as evidence of NK603’s substantial equivalence to its conventional 

counterpart. Additionally, nutritional equivalency is assumed but not required to be tested 

in order to obtain regulatory approval for transgenic crops, therefore, the FDA’s main 

responsibility rests with post-production risks to human health.  

On the surface, if one simply looks at the interpreted results of the glyphosate 

studies after the final scientific advisory panel’s decision, it follows that the EPA would 

grant re-registration of glyphosate but it fails to thoroughly address the initial red flags 

raised by the first two reviews and the underlying potential for biased data and 
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assessment from sources experiencing a conflict of interest. It is not an excuse for their 

actions, but it establishes a context for understanding how certain decisions and actions 

were made, or, not made.  

The EC GRACE project and coordinating G-TWYST were implemented as a 

means to explore translation and communication strategies that could be used to 

accurately inform the general public about primary data and data interpretations, as well 

as further investigate whether MON810 (the only GMO maize crop cultivated in the 

E.U.), the subject in the GRACE study, and NK603 (the subject of the Séralini v 

Monsanto conflict and the subject of the G-TWYST project) were more hazardous than 

previously assessed. The Austrian Federal Ministry of Health’s response to the GRACE 

project conclusions invites further discussion regarding how science is conducted and 

how it is interpreted. I am not qualified to judge the validity of either’s claims, but 

discrepancy regarding the scientific process exists between valid, authoritative parties 

and this discrepancy is likely representative of a larger issue than just the points raised in 

the letters between the Minister of Health and GRACE representatives. 

Integrative Research 

Although glyphosate’s capacity to bind tightly to the soil has been a positive 

marketing point for supporters of glyphosate-tolerant crops who emphasize that this 

feature limits the occurrence of run-off and subsequent water contamination, since at 

least the 1990’s, public and independent researchers have expressed concern regarding 

the efficacy of glyphosate hazard assessments in their capacity to address systemic 

impact on public health. Kremer and Huber are among several researchers who are 
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discovering unexpected events of transgenic plants and glyphosate (and glyphosate 

formulations) that negatively impact soil, plant, mammal and potentially human health.  

As discussed earlier, the scientific test guidelines of the OECD (Apr. 13, 2012) 

had been developed and implemented, as international standards for assessing toxicity, 

through a joint effort between not only its member nations (U.S. and E.U. included) but 

also industry representatives. Defining the parameters of acceptable evidence of objective 

proof, the U.S. position on agricultural biotechnology safety is supported by its 

perception that industry studies, which have demonstrated a certain level of adherence to 

OECD guidelines, have proven sufficient for U.S. regulatory glyphosate and transgenic 

crop approvals. However, if certain assumptions about science—assumptions of GRAS, 

substantial equivalence, or that certain chemicals or biological/microbiological processes 

behave in predictable ways—preclude the perceived need for additional research, there is 

a possibility that some scientific research (e.g. Séralini, Huber, Kremer, Lucero, etc.) 

could be perceived unnecessary or even invalid if it operated outside of the boundaries of 

the established standards and/or expectations. 

When Dr. Kremer’s work was reviewed by his colleagues and subsequently 

dismissed as limited or unsupported in its claim that glyphosate indirectly promotes a 

toxic pathogen within the soil and plant microbiomes, his response (that the scientists 

who reviewed his work were “traditionalists”), one might argue that this could simply be 

a case of a miffed scientist bad-mouthing his critics, Kremer’s message warrants serious 

consideration based on the credibility his research was afforded prior to establishing 

stronger claims that contradict the standard claims that glyphosate is safe and r-DNA 
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techniques are predictable. What also warrants discussion is how these perceptions of 

scientific validity fall in with the concept of scientific revolution.  

The push and pull of expanding traditional theory and expounding new ideas can 

lead to new scientific territory and thus, new discovery, but it can also create resistance 

and conflicting perceptions of validity from those who adhere to what is familiar. Recall 

Week’s (1994) note about the benefits and consequences of diversity. The benefits being 

an environment conducive to exploration, discovery and broader, deeper understanding 

(by inviting a multitude of perspectives and expertise to contribute to the process), and 

the consequences producing outcomes that potentially take one beyond the boundaries of 

expectation into unfamiliar, perhaps uncomfortable or difficult realities. The challenge 

then becomes determining when, and the extent to which, the focus of one’s expectations 

promotes and sustains viable research and when it suppresses the vitality and validity of 

the scientific process. Séralini, et al’s (2012) article was technically valid in terms of 

established criteria for research article submission; however, the validity of the outcomes 

was limited to rigid adherence to established standards that promoted a specific set of 

sound scientific methods that were created as a streamlining aid. Such standards, 

however, do not preclude the validity of other methods. Such standards simply promote 

methods that ease verification for mass research, production and trade. Methods that 

stretch beyond the boundaries of such standards prompt resistance, as indicated by the 

resistance to Séralini et al’s (2012) study, perhaps because they cannot be streamlined 

and, therefore, require an alternative set of validation standards. Making exceptions to 
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established “rules” is bound to raise objections and doubt, which in turn illuminate 

assumptions of what makes for sound science. 

What is also interesting is this push and pull within the context agricultural 

biotechnology, considering the U.S. government’s initiatives to make it the new scientific 

revolution. If Kremer’s work could be construed as thinking “outside of the box” (e.g. 

herbicides impacting plant and soil microbiology and the process of transgenic 

modifications having unintended effects) yet his research was well-designed, 

appropriately conducted, agency approved and produced consistent results that bring new 

breadth and depth to our understanding of current agricultural practices, it seems that his 

work would be invaluable towards advancing national goals of being leaders in scientific 

revolution. But the reality seems to reflect that the system is stuck between policies and 

authoritative perceptions that resist such change and verbiage that promotes it. 

Lucero’s research could be considered a paradigmatic shift from current scientific 

trends to something new. This paradigmatic shift could be considered, according to 

Kuhnian theory, the core of a scientific revolution because it challenges the previously 

accepted and mainstreamed theory and methodology of how microbes impact soil/plant 

health within the lab and in the field. Dr. Kremer’s work and the research of Dr. Huber 

and his colleagues could be considered as pushing the boundaries of paradigmatic shift in 

that their research challenges current ideologies about the predictability of plant-herbicide 

interactions (illustrated in the 1986 OECD report) that suggest that scientific studies are 

not required to investigate or analyze systemic microbial root zone impact. Kremer’s and 

Huber’s (and colleagues’) research are just two examples that introduce a new level of 
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scientific development in regards to researching systemic interactions and impact 

between chemical applications and plant/soil health. Their research could be the 

beginning of a new level of toxicity identification and health hazard analysis.  

Highlighting the experiences of these three scientists is important because for the 

majority of their careers, their work was federally approved and conducted for the 

purpose of advancing and protecting the viability of U.S. agriculture. Furthermore, Dr. 

Huber’s positions and memberships within the U.S. government (see Chapter 3 for 

details) not only demonstrate a level of personal and professional commitment to national 

security but also an expectation from the national government that Dr. Huber would alert 

appropriate authorities in the event of a threat to the U.S. agricultural system. The 

testimony of these researchers is representative of a larger-scale response pattern. The 

USDA reactions to their request for support and recognition that their research is valid 

and aligned with federal goals was supported to the extent that their research “did not 

offend anyone”, but providing conclusive evidence to the contrary resulted in the agency 

effectively veiling their contributions to “sound science” and silencing their voices as 

representatives of the federal government, thus essentially making their research invisible 

within the pool of “available scientific data” from which policy decisions are based.  

The type of microbiology that the OECD (in 1986) suggested needed more 

development was microbiology oriented towards advancing the field of biotechnology. 

According to Kremer and Lucero their research was approved and supported by the 

USDA until their research outcomes countered, or rather had the potential to counter 

agricultural biotechnology (including agro-chemical industries) initiatives. According to 
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Huber, his cautionary request of the USDA was largely ignored (personal 

communication, June 5, 2016; https://www.youtube.com/watch?v=UDLdTXe2koo). 

Thus, it seems that public support for research in plant science and microbial physiology 

is limited to the extent that the research outcomes align with national and/or OECD goals. 

Between valuing microbiology for its potential contributions to further advancing r-DNA 

techniques and determining a level of safety from pathogenic risk, based on the 

assumption that if a substance is safe in one context it should be safe in another, the three 

microbiologists’ (Kremer, Lucero and Huber) discoveries were ill-contributing to the 

advancement of the innovative forward momentum of the agricultural biotechnology 

movement. Reflecting on Samsel and Senef’s (Apr. 18, 2013) article, the authors 

challenged industry-promoted assumptions about glyphosate’s mode of action (that it 

disrupts the plant’s capacity to access and utilize essential amino acids but does not exist 

in mammals and therefore does not pose as a risk to human health), by suggesting that 

glyphosate’s impact on the shikimate pathway was not limited to plants, but also was 

linked with systemic hazards via mammalian gut microbiome (which utilizes the 

shikimate pathway).  

The work of the researchers discussed above (and the work of other anonymous 

researchers) countered the biotechnology initiative in a fundamental way and to promote 

their work at the regulatory level could potentially upset the balance of a very large 

economy-driven system. Considering the widespread global applications of glyphosate 

formulations, major market economies and trade relations would be significantly 

impacted by precautionary measures based on alternative safety assessments. However, 

https://www.youtube.com/watch?v=UDLdTXe2koo

