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Concerns about glyphosate’s approval
Friends of the Earth Europe, June 2013

Introduction
Glyphosate is the world’s best-selling chemical herbicide. Glyphosate-containing herbicides,
such as Monsanto’s Roundup, are the most widely used herbicides in Europe and are
applied in farming, forestry, parks, public spaces and gardens. Glyphosate-containing
herbicides are also crucial to the production of genetically modified herbicide resistant crops.
In recent years a number of scientific studies have raised concerns about glyphosate’s
safety and there have been calls for glyphosate-containing herbicides to be banned. New
research by Friends of the Earth has detected glyphosate residues in the urine of 44 percent
of people tested, from 18 different European countries.

Glyphosate was patented by Monsanto in the 1970s, and the first herbicide (Roundup) was
approved in the USA in 1974 and shortly afterwards in European countries. In 1991,
legislation was brought in by the European Commission to harmonize pesticides approvals
(Directive 91/414), and glyphosate was granted an EU-wide approval in 2002. On the basis
of these approvals, the pesticides industry claim glyphosate is safe. For example, in advice
to users Monsanto claims glyphosate is “practically non-toxic” [1].
But glyphosate’s approvals do not mean its safety has been independently tested. In fact,
regulatory agencies don’t carry out any testing of pesticides. Instead, if a company wants to
get a pesticide approved it conducts the required safety tests itself, or pays for them to be
done, and the regulators examine the results. This process was used for glyphosate’s
original 1974 approval in the USA [2] and for its 2002 European Union approval [3]. New EU
pesticides legislation came into force in 2011 (Regulation 1107/2009), adding some extra
requirements such as a review of scientific literature, and consideration of whether the
pesticide causes endocrine disrupting effects. However, approvals continue to follow the
same general procedure as before - there is still no independent testing, and many of the
test requirements remain unchanged.

3/ 14

for the people

| for the planet | for the future

Glyphosate’s approval in the European Union
Glyphosate’s 2002 approval was based on a dossier of evidence supplied by Monsanto and
a number of other pesticide companies. This dossier was first examined by the predecessor
agency of the German Federal Office for Consumer Protection and Food Safety (BVL),
which had been appointed as the ‘rapporteur’ for glyphosate, liaising between the industry
and EU authorities. In 1999, the German rapporteur produced a report favourable to
glyphosate and this paved the way for full approval in 2002. Since then, many hundreds of
glyphosate-containing herbicides have been licensed by countries across the EU, with uses
ranging from agriculture, forestry, parks and urban spaces to gardens, railway lines and even
use in lakes and rivers [4].
Glyphosate’s ten year approval should have ended in 2012. In 2010, Monsanto asked for a
renewal [5] and following the application, the Commission extended glyphosate’s approval
until 2015 [6]. The reason given was to “enable the applicants to prepare their applications”
[7], but it seems the explanation may actually lie inside the European Commission. In 2008,
following threats of legal action from pesticide companies, the Commission allowed a large
number of pesticides that had failed to get EU approval to be re-evaluated under a less
demanding procedure known as ‘resubmission’ [8]. This created a huge backlog of work for
the Commission, member states and the European Food Safety Authority, causing a three
year delay in all other work, including the re-evaluation of glyphosate [9].

‘Acceptable Daily Intake’ of glyphosate
One of the core purposes of pesticide safety assessment is to set the ‘acceptable daily
intake’ (ADI) for people’s everyday exposure to the chemical, for example through residues
in food. In its 1999 evaluation of glyphosate, the German authorities proposed a high ADI for
glyphosate of 0.3 mg per kilogram of body weight. They calculated this figure by reviewing
the industry feeding trials using glyphosate and choosing the one they felt to be most
sensitive to the effects of the chemical. In this case, the German authorities considered the
most sensitive test to be a rat feeding trial. From this they calculated the ‘no observed
adverse effect level’ (NOAEL). The ADI was then set at 100 times lower than this [10]. This
ADI of 0.3 mg/kg was agreed by the European Commission, and is now law. But even four of
the companies applying for approval of glyphosate differed in their interpretations of the
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industry feeding trials – based on the same studies; they suggested the ADI should be lower,
ranging from 0.05mg/kg to 0.15 mg/kg [11].

In 2012, the ADI for glyphosate was re-examined by a group of scientists (including four
professors) from universities in the UK and Brazil [12]. When they looked at the industryfunded feeding trials assessed by the German authorities, they noted some studies showed
adverse effects at lower doses than in the rat feeding trial, but these findings had been ruled
out for various reasons. They claim this led to “significant bias” in the data used. They
commented that, if all the industry-funded studies had been included, a “more objectively
accurate” ADI would be 0.1 mg/kg bodyweight per day. The group then examined the
findings of independent trials of glyphosate published in scientific journals since 2002. Based
on these, they concluded the ADI should correctly be 0.025mg/kg bodyweight per day, or “12
times lower than the ADI… currently in force in the EU”.
The ADI for glyphosate is not monitored.

Narrow focus
Because of the way Directive 91/414 was written, glyphosate’s EU approval focussed largely
on the pure chemical. But the hundreds of different glyphosate-containing herbicides in
which it is actually sold contain other ingredients, and these can affect the toxicity of
glyphosate [13]. In fact, the toxicities of different glyphosate-containing herbicides have
been found to vary by as much as 150 times [14]. Such chemical interactions were not
addressed in the European Commission’s 2002 report into the safety of glyphosate [15], and
only the acute toxic effects of each glyphosate-containing herbicide need to be tested, such
as might be caused by a user accidentally spilling the product on themselves [16].

From 2014, the other ingredients used in herbicide formulations will also have to be
assessed [17]. However, the chemicals will be examined separately, not as the mixtures in
which they are sold. There are also provisions in the new legislation for more thorough
examinations of glyphosate-containing herbicides, but it remains to be seen what will be
required by regulators.

Until recently, the approvals process ignored whether a pesticide would cause disruption of
hormone and reproductive systems at low doses, called endocrine disruption. The new
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pesticides regulation 1107/2009 does address this, stating that a pesticide can only be
approved if “it is not considered to have endocrine disrupting properties that may cause
adverse effect” [18]. However, the European Food Safety Authority has set a high level for
proof of endocrine disruption. In 2013 it stated there will have to be evidence of an effect on
endocrine systems, evidence of harm from animal studies and a “plausible link” between the
endocrine disrupting effect and the findings of the animal studies [19]. But the Endocrine
Society, which represents specialist scientists from around the world, has already criticised
this approach. They argue the EU’s definition of endocrine disruption is “complicated and
problematic” and that “the ability of a chemical to interfere with hormone action is a clear
predictor of adverse outcome” [20].

Lack of transparency
In all of glyphosate’s approvals so far, the evidence presented to regulators did not have to
come from independent studies published in scientific journals. Instead, the studies were
largely conducted by private laboratories and paid for by the pesticides industry. They were
rarely peer reviewed, and the findings were often classed as commercial secrets, meaning
they were never published. During glyphosate’s EU approval, pesticide companies asked for
more than 130 safety studies to be kept secret [21], covering everything from its toxicity, to
how it behaved in soil, to how it affected beneficial insects such as ladybirds. When the
World Health Organisation evaluated glyphosate’s safety in 2004, only 29 out of the 134
studies presented by industry had been published [22].

Much of the data on pesticides is only available to regulators. As a result, the public and
wider science community have little opportunity to examine a pesticide’s safety during the
approvals process, and little hope of challenging decisions made by government authorities.
Pesticide approvals end up being based on the opinions of a small, relatively anonymous
circle of officials, who face little accountability for their decisions. For this reason, farming,
consumer health and environmental organisations from across the European Union have
called for the pesticides approvals system to be made more independent, open and
accountable [23].
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Independent science is ignored
Since 2002, studies published in scientific journals have raised a number of concerns about
the safety of glyphosate and glyphosate-containing herbicides. They have found indications
of damage to DNA, endocrine disruption, birth defects, developmental and neurological
toxicity (For further information see [Briefing 3]). There is also growing evidence of harm to
the environment (For further information see [Briefing 5]).

Yet even as the evidence grows, the EU authorities have refused to revise their opinion of
glyphosate. The European Food Safety Authority has dismissed two studies published in
scientific journals which showed adverse effects from the herbicide Roundup. In each case
they criticised the methods used [24] [25]. In 2011, a report by independent scientists
concluded that both industry-funded and published studies show evidence glyphosate may
cause birth defects [26]. The European Commission’s response was that the report provided
“little new evidence” [27]. The German rapporteur has been particularly resistant to reviewing
the evidence about glyphosate. In 2010, the German authorities stated there is a “huge and
reliable database” on the safety of glyphosate [28].
Good Laboratory Practice
Guidelines for ‘Good Laboratory Practice’ (GLP) were first developed by the US Food and
Drug Administration in the 1970s, after the discovery of widespread malpractice by
pharmaceutical testing laboratories [29]. In 1981, the OECD agreed international GLP
regulations, partly so that companies could use the same data for approvals in different
countries [30]. The regulations set out systems for quality control, including record-keeping
and presentation of results. They are important for preventing poor practice by private
laboratories, but in a recent article written by 30 public health scientists from around the
world, it was pointed out that Good Laboratory Practice “specifies nothing about the quality of
the research design, the skills of the technicians, the sensitivity of the assays or whether the
methods employed are current or out of date.” [31]
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Peer review
Before being published in a scientific journal, academic studies are subjected to a process
called peer review, in which other scientists examine the methods, results, analysis and
conclusions in order to check for mistakes or problems. Following publication, the wider
scientific community can comment, repeat the study or attempt to disprove the results. Not
only is peer review a more rigorous examination than required by ‘good laboratory
practice’ [32], but because the results of industry studies often remain unpublished, they
cannot be subjected to scientific follow-up.

The EU authorities appear to rely almost exclusively on industry toxicological studies. The
German BVL has even commented that “for regulatory decisions published studies are only
of limited use” [33]. But industry studies have been criticised for their focus on short-term,
high dose animal trials [34]. In contrast, real-life exposure occurs over the long term, at low
or fluctuating doses. Anyone born since the 1970s may have been exposed to glyphosate
throughout their entire life. And the industry’s reliance on animal feeding studies has been
criticised for not reflecting developments in academic research, including the use of more
sensitive techniques such as human cell cultures [35].

Different standards
So why do the EU authorities dismiss the findings of independent science? The German
BVL has stated that “studies are more reliable and reproducible when performed under GLP
conditions and according to an internationally agreed design” [36]. But the international
OECD standards are focussed on the requirements of the approvals system, and if meeting
these standards is used as the main criterion for judging the value of independent scientific
studies, then much published research will be ruled out of consideration.
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Differences between industry and academic studies

Industry studies on pesticides

Academic studies on pesticides

Funded by companies manufacturing

Funded by governments, national research

or selling pesticides

organisations, charitable trusts etc.

Produced to meet regulatory

Produced to investigate issues of concern or

requirements

develop new research techniques

Largely unpublished

Largely published

Main focus is high dose animal

Use a range of different techniques, also examining

testing of the pesticide ‘active

herbicide formulations and their ingredients.

ingredient’
OECD regulations and Good

Peer review and scientific follow up

Laboratory Practice

The German government statement implies that science done outside the approvals process
is considered to be of lesser value. But independent studies are likely to have been
conducted by researchers who are unconnected to industry, and who work in state
institutions such as universities. They are likely to be specialists in their field, involved in
advancing understanding of the issues involved. It seems strange that this is the work sitting
outside the regulatory system. In any case, internal documents released by the German
authorities show that for glyphosate’s 2002 approval, many industry-funded studies did not
meet GLP standards either. The government documents include a list of toxicology and
metabolism studies submitted by the pesticide companies [37], and less than half (48%) are
recorded as meeting GLP standards.

Under the new pesticides regulation, published scientific studies will have to be considered
during approvals of pesticides. But it is the pesticide companies who will conduct the search
and review of scientific literature [38], and it remains to be seen how will they treat
independent research that finds adverse effects from their product.

Fundamental changes required in the pesticide approval process
The problems with glyphosate’s approval are in large part due to fundamental problems with
procedures for the approvals of pesticides. Friends of the Earth Europe believes the
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following changes are essential to ensure that protection of citizens and the environment is
at the heart of the pesticides approval process.

In the short term:


Member states should not be allowed to continue indefinitely in the role of rapporteur
for any one pesticide, allowing a fresh view of historic approvals. In the case of
glyphosate, the German BVL should not be the rapporteur for glyphosate’s
reapproval.



all the data provided by pesticide companies, and the assessment of this data by the
authorities, must be publicly accessible. For example, it should be published online
and in a form that can be easily statistically analysed. The protection of trade secrets
should not be allowed as a reason for companies to withhold information.



independent researchers should evaluate the data provided by companies and
approved by the authorities.



all independent scientific studies should be adequately considered in the approval
process for pesticides.



it should no longer be possible to reject results of independent studies on the grounds
that they do not comply with Good Laboratory Practice and OECD international
standards



the minutes of all meetings between companies and the regulatory authorities should
be promptly published on the EFSA website, as well as on the websites of national
regulatory bodies.



all formulated products as used by farmers, growers, railway companies etc. should
be subject to full testing, taking into account effects of other ingredients.



no authorization of a pesticide should be given if there is no validated testing system
available for residues in food (including animal products) and feed and water

In the medium term:


companies should only be required to provide a sample of their pesticide for testing.
All testing and evaluation should be done by independent researchers and
commissioned by EU public authorities. Industry would bear the costs of producing
the studies needed for the approval process.



the international OECD protocols should be overhauled to make the tests capable of
assessing health risks in a more realistic manner. Test protocols should be
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established that are sufficiently sensitive to detect adverse effects including:
endocrine disruption, immunotoxicity, chronic toxicity, carcinogenicity, and
reproductive effects (multigenerational studies). Realistic doses (low to medium doses
and mixtures) should be tested over the long term, rather than the current practice of
testing very high doses over short time scales.

References
[1] Monsanto UK (2011) COSHH SAFETY ASSESSMENT ROUNDUP PRO BIACTIVE
www.monsanto-ag.co.uk/publications/NOTES_ON_COSHH_ROUNDUP_
PRO_BIACTIVE.pdf Accessed 12/02/2013
[2] See, for example, www.epa.gov/pesticides/regulating/index.htm Accessed 02/02/2013
[3] European Commission (2002) Review report for the active substance glyphosate.
Glyphosate 6511/VI/99-final. 21 January 2002 p 1-2
[4] Monsanto International and Monsanto Europe (2010) The agronomic benefits of
glphosate in Europe- benefits of glyphosate per market use REVIEW p 1-82
[5] Commission answer to European Parliamentary Question P-010522/2010. Given by Mr
Dalli, 17 January 2011
[6] Commission Directive 2010/77/EU
[7] Commission answer to European Parliamentary Question P-010522/2010. Given by Mr
Dalli, 17 January 2011
[8] Pesticides Action Network Europe (2012) TWISTING AND BENDING THE RULES: In
‘Resubmission’
all eﬀorts are aimed to get pesticides approved Available at www.pan-europe.info
[9] PAN-Europe Press Release 3 April 2012 Twisting and bending the rules - How Member
States and Health DG SANCO change the rules to open the gates for banned pesticides
Available at www.pan-europe.info
[10] Monograph on Glyphosate. Annex B–5.10.2: Toxicology and Metabolism (1998)
Released by German government agency BVL. Available online at
www.scribd.com/doc/57155616/VOLUME3-1-GLYPHOSAT-05
[11] Monograph on Glyphosate. Annex B–5.10.2: Toxicology and Metabolism (1998)
Released by German government agency BVL. Available online at
www.scribd.com/doc/57155616/VOLUME3-1-GLYPHOSAT-05. p 135.

11/ 14

for the people

| for the planet | for the future

[12] Antoniou M et al. (2012) Teratogenic Effects of Glyphosate-Based Herbicides:
Divergence of Regulatory Decisions from Scientific Evidence. Journal of Environmental and
Analytical Toxicology S4:006. doi:10.4172/2161-0525.S4-006
[13] For example: Song H-Y et al (2012) In Vitro Cytotoxic Effect of Glyphosate Mixture
Containing Surfactants Journal of Korean Medical Science Vol 27 pp 711-715
[14] Mesnage R, Bernay B & G.-E Seralini (2012) Ethoxylated adjuvants of glyphosatebased herbicides are active principles of human cell toxicity Toxicology
http://dx.doi.org/10.1016/j.tox.2012.09.006
[15] European Commission (2002) op cit 3
[16] Directive 91/414/EEC Annex III Part A paragraph 7
[17] Regulation 1107/2009 Articles 23-27
[18 ] Regulation 1107/2009 Annex II, paragraphs 3.6.5 and 3.8.2
[19] European Food Safety Authority (2013) Scientific Opinion on the hazard assessment of
endocrine disruptors EFSA Journal Vol. 11(3) p3132
[20] Zoeller RT et al (2012) Endocrine-Disrupting Chemicals and Public Health Protection: A
Statement of Principles from The Endocrine Society Endocrinology Vol. 153 pp.4097–4110
[21] European Commission (2002) op cit 3
[22] Answer No. 17/7168 from German government to parliamentary request of the German
Greens from 27. 9. 2011, page 23 till page 33
[23] Via Campesina et al (2012) Social and environmental organisations demand radical
overhaul of our food and environmental safety system and of the European Food Safety
Authority (EFSA)
[24] EFSA (2012) Final review of the Séralini et al. (2012a)… EFSA Journal 10(11):2986
[25] Answer given by Commissioner Dali to European Parliamentary Question, 17 January
2011. P-010522/2010, including reference to the research of Paganalli et al (2010).
[26] Antoniou M et al (2011) op cit 12
[27] Response by Commissioner Dalli to parliamentary question E-009044/2011. 22 August
2011.
[28] BVL (2010) Glyphosate – Comments from Germany on the paper by Paganelli, A. et al.:
“Glyphosate-based herbicides produce teratogenic effects on vertebrates by impairing
retinoic acid signaling”. Braunschweig, Germany.
[29] Garner WY & MS Barge (1988) Good Laboratory practices: an agrochemical
perspective American Chemical Society symposium series Vol. 369

12/ 14

for the people

| for the planet | for the future

[30] OECD (1998) OECD Series On Principles Of Good Laboratory Practice And
Compliance Monitoring
Number 1 OECD Document ENV/MC/CHEM(98)17 p 13
[31] Myers JP et al (2009) Why Public Health Agencies Cannot Depend on Good Laboratory
Practices as a Criterion for Selecting Data: The Case of Bisphenol A Environmental Health
Perspectives Vol 117. pp 309–315.
[32] Myers JP et al (2009) ibid
[33] BfR-opinion No. 033/2012, August 14 2012
[34] Antoniou M et al (2012) op cit 12
[35] Myers JP et al (2009) op cit 31
[36] BfR Opinion Nr. 035/2011, 7 July 2011 New data on health aspects of Glyphosate? A
current, preliminary assessment by BfR Available at http://www.bfr.bund.de
[37] German BVL (1998) Glyphosate monograph, Volume 2, Annex A: List of tests and
studies. Released by the german authorities, available at
www.scribd.com/doc/57156365/Listoftestsandstudiesglyph1998-1
[38] EFSA (2011) Submission of scientific peer-reviewed open literature for the approval of
pesticide active substances under Regulation (EC) No 1107/2009 EFSA Journal vol.
9(2):2092 Section 5.1

13/ 14

for the people

| for the planet | for the future

Friends of the Earth Europe
Member Groups
Austria
Belgium (Wallonia & Brussels)
Belgium (Flanders & Brussels)
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
England, Wales &
Northern Ireland
Estonia
Finland
France
Georgia
Germany

Global 2000
Les Amis de la Terre
Friends of the Earth
Za Zemiata
Zelena Akcija
Friends of the Earth
Hnutí Duha
NOAH

Hungary

Magyar Természetvédok Szövetsége

Ireland

Friends of the Earth

Italy

Amici della Terra

Latvia

Latvijas Zemes Draugi

Lithuania

Lietuvos Zaliuju Judéjimas

Luxembourg

Mouvement Ecologique

Macedonia

Dvizhenje na Ekologistite na
Makedonija
Friends of the Earth Malta
Milieudefensie
Norges Naturvernforbund
Polski Klub Ekologiczny
Friends of the Earth Scotland
Priatelia Zeme
Amigos de la Tierra
Jordens Vänner
Pro Natura
Zelenyi Svit

Malta
The Netherlands
Norway
Poland
Scotland
Slovakia
Spain
Sweden
Switzerland
Ukraine

Friends of the Earth
Eesti Roheline Liikumine
Maan Ystävät Ry
Les Amis de la Terre
Sakhartvelos Mtsvaneta Modzraoba
Bund für Umwelt und Naturschutz
Deutschland (BUND)

Friends of the Earth Europe campaigns for
sustainable and just societies and for the protection
of the environment, unites more than 30 national
organisations with thousands of local groups and is
part of the world's largest grassroots environmental
network, Friends of the Earth International.
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