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14 Glyphosate 
Alessandra Arcuri

Glyphosate is the most widely used herbicide in the world. Globally, 6.1 billion kilograms have been

applied in the last decade alone. In 2015, the International Agency for Research on Cancer (IARC),

classi�ed glyphosate as ‘probably carcinogenic to humans’. In stark contrast, regulatory authorities

worldwide have attributed non-carcinogenic properties to glyphosate. By charting its recent

regulatory history, this chapter demonstrates how glyphosate has been ‘subjected’ to law through a

politics of separation. In the hybrid regulatory space where science and law interact, law retains its

authority by cutting-o� arguments. This politics of separation is expedient, as law ought to resolve

con�icts, to decide. However, by cutting-o� debate and discourse, political choices are being back-

staged. Glyphosate, as an object of law, has catalyzed contestation of existing regulatory categories (eg

risk assessment/hazard analysis). In so doing, glyphosate has brought the politics back to the front-

stage, triggering a process of re-politicization of transnational risk regulation.

Introduction

Glyphosate is the rock star of pesticides, albeit a controversial one. With 6.1 billion kilograms applied

globally in the last decade alone, it is the most widely used herbicide compound in the world.  At the same

time, glyphosate is at the centre of an acrimonious controversy relating to whether the substance is

carcinogenic to humans and toxic for the environment. The controversy took a sharp legal turn when, in

March 2015, the International Agency for Research on Cancer (IARC), which is the specialized cancer agency

of the World Health Organization (WHO), classi�ed glyphosate as ‘probably carcinogenic to humans’.

1

2

The life of glyphosate started in 1950 when Dr Martin, a Swiss scientist working for Cilag, synthetized N-

(phosphonomethyl) glycine, later called glyphosate.  While molecules are mainly synthetized for utilitarian

reasons,  for about twenty years the molecule was not put to any use. The 7g of glyphosate initially

synthetized by Dr Martin were sold in 1959 to a chemical company, Aldrich, which resold it in 1960 to

Monsanto.  In 1970, a chemist working for Monsanto discovered the herbicidal properties of glyphosate and

fours years later Monsanto commercialized Roundup, a glyphosate-based herbicide.  While glyphosate

appears mainly as a product of science and technology (a molecule synthetized by a chemist), its fate is

tightly bound to law.

3

4

5

6

p. 235

Glyphosate has been ‘judged’ by law as innovative and gained patent protection. International diplomacy

has enlisted it as a valuable weapon in the ‘war on drugs’, in the context of the concerted action between the
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US and Colombia, known as Plan Colombia, during which glyphosate has been aerially sprayed on illegal

coca plantations. Most notably, regulatory authorities worldwide have attributed non-carcinogenic

properties to glyphosate and have subsequently authorized its use as an active substance in pesticides.

Finally, laws in the US (and other countries) have magni�ed the potential for glyphosate’s use by

authorizing the genetic engineering of plants. Most Genetically Modi�ed Organisms (GMOs), in fact, have

been engineered to be resistant to glyphosate; since the opening of the market to GMOs, the use of

glyphosate has exponentially increased.7

Fig 14.1

Farmers spraying pesticide in a paddy field, 2015

Source: Rapeepong Puttakumwong/Alamy Stock Photo.

In an illuminating essay on ‘Scienti�c Objects and Legal Objectivity’, Bruno Latour posits that the latter is

‘object-less’.  Glyphosate, by contrast, is a vibrant example of the object-ness of (international) law. The

peculiarity of glyphosate is that it is an object of law and science at the same time and in the same space.

This chapter sets out to show how glyphosate has been ‘subjected’ to law through a politics of separation. In

the hybrid regulatory space where science and law interact, law retains its authority by cutting o�

arguments from the decision-making process. At the same time, glyphosate has catalyzed contestation,

triggering a process of re-politicization of the realm of transnational risk regulation.

8

p. 236

Glyphosate as a Matter of Law

The story of glyphosate is being co-written by a variety of legal institutions, from patent protection  to

counter-narcotics policies.  Given the limited scope of this chapter, the focus is on transnational risk

regulation. At the core of risk regulation is the idea that public and (increasingly) private regulatory bodies

are to regulate ‘risky’ products, technologies, and other activities. Under this regulatory paradigm, the risk

properties (such as carcinogenicity) of the to-be regulated objects become the focal point of regulation. The

problem, though, is that law in itself is not endowed with the authority of attributing these properties to the

objects. To solve this problem, conceptual and institutional categories enabling law to acquire the authority

and the powers to ascribe the risk properties to products have been created. In numerous jurisdictions

around the world, it is today common to distinguish a risk assessment from a risk management phase.  The

risk assessment is an institutionalized set of practices by which scientists enlisted by law assess certain

properties of the to-be regulated object. Risk assessment lends cognitive legitimacy to the regulators, which

are then entrusted with the ‘management’ of risks. Various guidelines on risk assessment (eg Codex

guidelines) attest to this division.  A lot has been written about the need to organize the risk

assessment/risk management process as iterative, dialogical, non-linear, and much has been written to

attest to the interconnectedness of risk assessment and management.  Yet, risk analysis, as embedded in 

risk regulation, tends to be stranded in dichotomies, where science is juxtaposed to politics, risk

assessment to management, etc.

9
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13p. 237
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It is through these conceptual categories and concrete institutions that objects, like glyphosate, can be (and

have been) ‘subjected’ to law. These categories and institutions have spread globally through the �eld of

international law.  The IARC is an interesting example of a scienti�c body that is entrusted by the WHO to

assess cancer risks. While the opinions of the IARC are non-binding, they do produce e�ects in the legal

realm and, more generally, it can be said that the IARC exercises a form of public authority at the global

level.

15

In the legal universe, authority is commonly conceptualized as ‘solid’, meaning formal, binding,

hierarchical.  Authority grounded in informal and non-binding means has been characterized by Nico

Krisch as ‘liquid authority’.  This chapter endorses a broad conception of authority where both solid and

‘liquid’ models are included. From this perspective, the IARC can be said to exercise a form of ‘liquid

authority’. As will be shown below, the report of the IARC is in�uencing the international, transnational,

and domestic legal realm in a variety of ways. While the report of a scienti�c body may not qualify as law,

international legal scholars have started to conceptualize international law in ways that go beyond the

traditional sources doctrine. According to this view, the practices and institutions that de facto exercise

international public authority should be considered as part of international law, or better ‘informal

international law’.  Reports of internationally recognized and institutionally embedded scienti�c bodies

may qualify as part of informal international law making.

16

17

18

The IARC March 2015 Monograph 112  is the �rst assessment of an international scienti�c body attributing

carcinogenic properties to glyphosate. The publication of the Monograph has triggered a number of

regulatory and quasi-regulatory responses, at di�erent levels of governance. These responses may lead, and

in certain cases have already led, to strict limitations on the use of glyphosate.

19

On the international plane, the IARC Monograph further triggered the re-evaluation of glyphosate by the

Joint Meeting on Pesticide Residues (JMPR), an expert body, established in 1963 to assess the safety of

pesticides residues in food. JMPR is jointly ‘administered’ by the UN Food and Agricultural Organization

(FAO) and the WHO and it is embedded in the work of the Codex Alimentarius Commission (Codex

Commission). The JMPR produces reports regarding the safety of pesticides (expressed as Maximum

Residues Levels (MRL) and Allowable Daily Intakes (ADIs)), which are typically adopted as international

standards by the Codex Commission. Codex standards gained quasi-binding authority with the

establishment of the World Trade Organization (WTO).  To oversimplify, when JMPR reach a conclusion

similar to the one of the IARC, any WTO Member that sought to adopt regulations restricting the use of

glyphosate (and consequently its trade) could justify its measures before the WTO on the basis of the JMPR-

driven Codex standard. When the JMPR, by contrast, reach di�erent conclusions to the IARC, it may be more

problematic for WTO Members to adopt glyphosate-trade-restrictive measures. JMPR published its Report

in May 2016, reaching the conclusion that ‘glyphosate is unlikely to pose a carcinogenic risk to humans via

exposure from the diet.’  Given the apparent contradiction between the IARC and the JMPR report, the

question of what will happen should a legal dispute on trade restrictive measures concerning glyphosate be

brought before a WTO adjudicatory body remains unsettled.

20p. 238
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22
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The IARC has also triggered action in the European Union. The European Food Safety Authority (EFSA)

received a mandate from the European Commission ‘to consider’ the �ndings of the IARC in its process of

re-evaluation of glyphosate.  This request of the Commission came when the review process was already

ongoing. The review process of glyphosate within the EU was initiated by the Federal Institute for Risk

Assessment (BfR) in Germany and the IARC was aware of this process when it conducted its own

assessment. While the European Commission is not bound by the release of an IARC Monograph, it promptly

reacted by asking EFSA to conduct its own re-evaluation of the IARC assessment. In spite of its non-binding

nature, the IARC Monograph became a document to be ‘considered’ by the scientists at EFSA. The �nal

conclusions of EFSA are di�erent from those of the IARC Monograph. These two di�erent assessments

led to a regulatory compromise by the European Commission. With a positive assessment by EFSA, the

compound could have been easily re-approved for another �fteen years. However, in June 2016, the

Commission decided to only temporarily re-authorize glyphosate for an additional eighteen months,

pending other reviews. Moreover, the Commission has adopted an implementing regulation mandating

Member States to ban the surfactant POE-tallowamine from glyphosate-based plant protection products

and recommending Member States to pay particular attention to the use of the substance in public parks,

public playgrounds, and gardens as well as to the pre-harvest use of glyphosate.  Meanwhile, in January

2017, a group of concerned citizens launched a European Citizens’ Initiative (ECI) to ban glyphosate, which

draws on the legal relevance of the IARC classi�cation.  The ECI is a new legal institute enabling a critical

24

p. 239
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mass of EU citizens to formally demand that the European Commission launch a legislative proposal.  In

March 2017, the Committee for Risk Assessment (RAC) of the European Chemicals Agency (ECHA)

concluded that glyphosate should not be classi�ed as carcinogenic.  This decision may lead to a re-

authorization of glyphosate for at least the next ten years.

27

28

29

In the US, at the federal level, the Environmental Protection Agency (EPA) has also started a process to re-

assess the safety of glyphosate. The process is pending, amidst a very polarized debate.  In the meanwhile,

and as a direct consequence of the IARC Monograph, as of 7 July 2017, Glyphosate is listed as carcinogenic in

the State of California.

30

31

Finally, several legal suits against Monsanto are pending in the US. These disputes share the claim that

Roundup has caused non-Hodgkin lymphoma, leading to several deaths. One of the questions that the

American judges will have to decide in coming to a verdict is whether the IARC analysis and �ndings are

relevant to prove causation.  In the course of the trial, a number of Monsanto internal emails have been

disclosed, revealing that some of the studies which found no genotoxic potential of glyphosate may have

been written under the in�uence of Monsanto itself and, accordingly, lose credibility. This matter, labelled

by the media as the ‘Monsanto papers’,  has led a group of EU parlamentarians to ask, inter alia, for a new

assessment of the validity of some the studies used by EFSA and ECHA in their assessment and the adoption

of tougher rules to control undue in�uence of industry on agencies’ decision-making processes.

p. 240

32

33

34

The legal initiatives and proceedings spurred by and related to the publication of the IARC Monograph are a

clear illustration that glyphosate is an object of law, or better of informal international law (or global law).

The Monograph of an international scienti�c body has not only triggered legal action at the transnational

and domestic level but it has initiated an intertwined set of legal procedures, in which evidence discovered

in one jurisdiction (in this case the US) may in�uence the regulatory process of another jurisdiction (in this

case Europe).

Glyphosate and the Politics of Separation

On 12 November 2015, EFSA published its conclusions and, in apparent contrast with the IARC Report, it

found that glyphosate is ‘unlikely to pose a carcinogenic hazard to humans.’  As mentioned above, the JMPR

has followed suit releasing a Report in May 2016, which is also dismissive of the carcinogenic risk.  How to

explain these di�erent �ndings? And what do the di�erences between these assessments tell about

glyphosate-related law-making processes? According to one JMPR scientist the di�erences between

IARC and JMPR are more ‘apparent than real’ because:

35

36

p. 241

we serve di�erent functions … IARC is about identifying carcinogens and determining whether the

evidence is strong, moderate or weak; they don’t look into the implications for human health.

JMPR is mandated to advise Codex Member States on the safety of residues in food … IARC does not

look at exposure … it does not conduct a risk assessment … it [is] for JMPR to assess the risks to the

consumers from residues in food.37

In short, IARC conducts hazard classi�cation, which looks only at causation and not at the exposure to

residues in food. From this vantage point, the evaluations do not di�er in their �ndings but rather ask

di�erent questions. The distinction between hazard analysis and risk assessment is well established in risk

regulation.  The former is commonly considered the �rst step in the process of risk analysis. Its main aim is

to establish causation.  Risk assessment integrates hazard analysis with the analysis of exposure to risk.

The Codex Alimentarius guidelines on risk analysis fully subscribe to the risk analysis grammar. IARC, by its

own account, conducts ‘hazard classi�cation’ only.

38

39

40

Next to this issue, the di�erences between the assessments have been traced to the scope of the matter

analysed. EFSA has published a short document, which explains to the layman the reasons underpinning the

di�erence with the IARC Monograph.  On p 2, we read:41

… the IARC report looked at both glyphosate – an active substance – and glyphosate-based

formulations, grouping all formulations regardless of their composition. The EU assessment, on

the other hand, considered only glyphosate. Member States are responsible for evaluating each

plant protection product that is marketed in their territories. … This distinction between active
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substance and pesticide formulation mainly explains the di�erences in how EFSA and IARC

weighed the available data.42

The decision of EFSA and, incidentally, of many other scienti�c agencies, not to consider formulations has

been criticized by one IARC scientist in the following way:

So, you are a lawyer. Everywhere in the world, the pesticide agencies review the pure product … and

the reason is a legal one; if you are going to ban a product … unless you want to sit down and

evaluate every formulation all the time … it will make you crazy, you will get challenged in

courts, there is all kinds of problems associated with it, so they all go for the pure product … they

are all wrong, but I can get past it because it’s a legal issue. … Did EFSA at least make a decent

attempt to look at this? In my opinion the answer is no. … First of all, all of the epidemiology data is

formulations; none of it is pure glyphosate; so most of the pesticide reviewing agencies around the

world ignore the epidemiology data.

p. 242

43

There is one point of convergence among the reasoning of the interviewed scientists: the assessment of

glyphosate, albeit scienti�c, is embedded in law. This issue was made explicit during the discussion at one

EFSA Management Board meeting; as put by one participant: ‘it should be emphasized also that it is legally-

binding evidence-based risk assessment [that EFSA is following] … that EFSA, by its mandate, will not take

into consideration all available information for legal reasons.’44

The case of glyphosate illustrates that science-based law is in fact legally-embedded-science-based law.

The relationship between science and law is circular, not linear. Law that has made a call on science to solve

certain issues unleashes its authority to frame problems and to admit or exclude scienti�c evidence. The

almost surgical separation between hazard analysis and risk assessment and between formulations and the

pure substance resonates with the conceptualization of risk assessment and risk management as clearly

distinct realms. The act of splitting (eg hazard analysis from risk assessment) enables the regulators to

exclude arguments and decide more expeditiously; risk assessment is the basis for regulation, not hazard

analysis; pure substances are to be appraised not formulations; arguments in, arguments out. This politics

of separation is expedient, as law ought to resolve con�icts, to decide. To decide comes from the Latin words

de- and caedĕre: to cut-o�. Law needs to ‘cut-o� ’. In resorting to science, law risks being lost in the

‘thousands of ways’ by which scientists ‘manipulate, transform and test phenomena’; through the politics

of separation, law regains one of its main traits, that is the ability of ‘saying the last word’.45

The politics of separation is also a way to articulate the tensions and relationship between law, politics, and

science. The value choices of the scienti�c appraisal can be discerned in the categorizations that are relevant

to the regulatory science.  For example, risk assessment techniques do not focus on synergistic e�ects of

potentially toxic compounds. Risk assessment is not a generic term, but a set of institutionalized practices

which, by convention, ascribe ‘risk’ on the basis of ‘selected’ information, typically information about the

isolated risk (eg the carcinogenic risk of exposure to a very speci�c substance). Other scienti�c information

is excluded from the risk assessment, typically information about the potential synergistic e�ects of

multiple compounds (eg the carcinogenic risk of being exposed simultaneously to more compounds).

Likewise, isolating the pure substance from the formulations implies restricting the set of information to be

evaluated in the assessment. Distinctions such as whether to focus on pure compounds or formulations, or

whether to assign legal value to hazard analysis or to risk assessment are key political decisions.

46

p. 243
47

These political choices are made when the institutions for the scienti�c appraisal of risks are shaped and

tend to remain unquestioned in the subsequent regulatory process; they are back-staged. Glyphosate,

however, has become a catalyst for contesting existing dichotomies. In so doing, glyphosate brings the

politics back to the front-stage of the decision-making forum.

Glyphosate has gained this role because of its unique features in the universe of pesticides. The words of one

scientist working on glyphosate are eloquent: ‘we were interested in glyphosate because it is the main

pesticide of the world and also because it is associated (sic) to GMOs and we were working on toxicity of

pesticides in food … and the use and consumption of GMOs is a major factor of pesticide exposure, because

almost all GMOs are made to tolerate a pesticide.’48

Glyphosate is not just any other pesticide, it is the most widely used pesticide in the world, it is the ‘�rst

billion dollar product’ of the pesticide industry,  and it is the pesticide used to treat GMOs. The boundary

work through which the legitimacy and the legality of arguments are established is now under scrutiny

49
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because the stakes are so high. The IARC Report has triggered a number of review procedures for the

assessment of glyphosate safety, which have led to the questioning of a set of practices underpinning the

regulatory process. Distinctions that were previously normalized are being destabilized. In short,

glyphosate has the potential of re-politicizing the �eld of science-based law.

By having decided to classify as hazardous the very same object that other agencies worldwide had

considered safe, the IARC triggered a process of destabilization of the normal practices by which ‘risk’

properties are attributed to a wide category of compounds. The IARC deviates from the practice of other

agencies that have so far assessed only the pure compound. At the same time, while considering the studies

on formulations, the IARC frames its analysis as an assessment of glyphosate, not of formulations. One

scientist has explained this choice in the following terms:

… on the last day, after we argued constantly over the science for 8 days, then we decide what

actually are we going to make a decision on; is it glyphosate formulations that we are making a

probable call on? Or is it glyphosate that we are making a probable call on? And that argument then

goes to the mechanistic data, because that was the only place where we had lots of studies with

both pure glyphosate and the formulations … and we concluded that there is enough evidence …

that it was glyphosate that was really causing the problem … not all the adjuvants, not

formulations, glyphosate … so the IARC review is that glyphosate is a probable human carcinogen

… and it was a conscious decision.

p. 244

50

After the IARC Monograph had been released, scientists started to engage in a debate over the ‘normal’

practices that ‘legally-embedded science’ employs to ascribe risky properties to objects. For example, a

group of scientists published a ‘consensus statement’ on the concerns over using glyphosate-based

pesticides. The article is ‘directed to scientists, physicians, and regulatory o�cials around the world’ and

contends, inter alia, that many of the toxic e�ects that have been established by scienti�c studies ‘would

likely not be detected in experiments adhering to traditional toxicology test guidelines promulgated by

pesticide-regulatory authorities’.  Making a quite di�erent point, other scientists have criticized the

‘[c]lassi�cation schemes for carcinogenicity based solely on hazard-identi�cation such as the IARC

monograph process and the UN system adopted in the EU’ as ‘outmoded’ and have contextually advocated

for incorporating ‘principles and concepts of existing international consensus-based frameworks including

the WHO [International Programme for Chemical Safety] IPCS mode of action framework’.  These

scientists advocate for a much stricter reliance on risk assessment and for greatly limiting the role of hazard

classi�cation. This is an important issue because some regulations rely on risk assessment as a legally

relevant criterion, while others rely on hazard classi�cation. NGOs and industry groups alike have joined the

chorus raising critiques of the practices by which risks are commonly assessed in current regulatory science.

The critiques touch upon a wide variety of issues, ranging from the institutional features of the decision-

making process (such as con�ict of interests; over/under-reliance on studies by industry) to the scienti�c

methodologies that ought to be used.  What is peculiar about this case, and all those at the intersection of

science and law, is that the politics underpinning the law unfolds in scienti�c and legal realms at the same

time. For example, the arguments contesting the methodologies normally used in risk assessment or the

use of hazard classi�cations for regulatory purposes have been published in scienti�c journals.  At the

same time, the arguments used by the scientists adhere to a rhetoric that is not purely scienti�c. Both

groups of authors, albeit defending di�erent views, resort to consensus, an ideal central to the �eld of

international law rather than science.

51

52

53

54

p. 245

Concluding Remarks: Glyphosate and Re-Politicization

In global governance, science has been used as a vehicle to harmonize policies and as a means of

depoliticization.  The WTO has empowered a number of international standardization bodies (such as

JMPR) that, by subscribing in various ways to the risk analysis grammar, have accordingly fostered global

technocracy.  The authority entrusted to these bodies by the international trade regimes is only likely to

increase in the future, as evidenced by the negotiations of mega-regional agreements (such as the

Comprehensive Economic and Trade Agreement between Canada, and the European Union, CETA) which

aspire to enhance regulatory coherence by subscribing to ‘science-based’ regulatory processes.

55

56

57

Glyphosate as an object of international law has proved a powerful means to re-politicize this �eld. Re-

politicization in this case means that the political choices back-staged in a normalized risk regulation
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Notes

decision-making process are brought back to the front stage. Given the high stakes attached to its use,

glyphosate has become a powerful catalyst of contestation.

Glyphosate, as an object of international law, is also bearing witness to the evolution of a hybrid space

between science and law, where claims to authority are made in unconventional sites (such as scienti�c

journals) and scienti�c epistemic communities resort to the language of law (such as consensus) to make

their case stronger. The way the EFSA has rationalized the di�erences between its and the IARC’s evaluation

—‘it is not glyphosate, it is formulations’—and the way the IARC has responded—‘it is glyphosate, not

formulations’—brings to mind Magritte’s painting(s) ‘The Treachery of Images’ where we see a pipe with

the hand-written caption, Ceci n’est pas une pipe.

Art historians have asked: ‘Where is the authority? Do we believe what we’re seeing in the veracity of the

illustration, the sort of perfect representation of the almost platonic pipe, or do we believe the text

underneath, which tells us this is not a pipe?’  In Magritte’s painting there is a tension between the

authority of the platonic representation of the pipe and the (equally platonic) handwriting-language

denying it. Likewise, the glyphosate case is a story about the tensions between the abstractions instrumental

to categorize, separate, and decide and the alliance between the object and the people denying the authority

of those acts of separation.

p. 246 58

This figure corresponds to ʻ71% of total use worldwide from 1974–2014 .̓ See Charles M Benbrook, ʻTrends in Glyphosate
Herbicide Use in the United States and Globallyʼ (2016) 28(3) Environmental Sciences Europe. I would like to thank Jessie
Hohmann, Daniel Joyce, and the participants of the Queen Mary Workshop on International Lawʼs Objects: Emergence,
Encounter and Erasure through Object and Image for insightful comments as well as Marjolein Schaap-Rubio Imbers,
Federica Violi, Michela Salamone, and the interviewed scientists who generously shared their time and experience with
me.
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Technically this is called Group 2A; see IARC Monograph 112, 2015, <https://monographs.iarc.fr/iarc-monographs-on-the-
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