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Reducing pesticide use by 50% by 2030 is a central goal of 

the EU Farm to Fork and Biodiversity Strategies, which aim 

to improve the sustainability of the food and farming 

systems and reverse environmental degradation.1  

The health branch of the European Commission, DG SANTE, 

claims that crops produced with new genetic modification 

techniques, also called new genomic techniques, can help 

achieve that.2 The Commission has launched a revision of 

the EU’s GMO regulations – which it calls “not fit for 

purpose” – to speed up the roll-out of this new generation 

of genetically modified (GM) crops.3 The revision could 

exclude these GM crops from current requirements for 

safety checks and labelling. 

 
 
Summary

This briefing examines the history of first-generation, 

currently grown GM crops, as well as the new GM crops that 

are commercialised and in the pipeline. Based on the 

evidence, new GM crops will not reduce pesticide use. Some 

are even designed to increase it. 
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EU governments were asked to reduce their pesticide use as 

far back as 2009, but implementation of the Sustainable 

Use of Pesticides Directive4 failed widely and it is now slated 

for revision.5 In March 2022, the EU Commission even 

delayed its proposal on binding reduction targets. The 

urgency of shifting away from the use of synthetic pesticides 

has wide societal, political and scientific consensus. 

European debate  
on pesticide 
reduction heats up 

Scientists warn that chemical pollution has exceeded safe 

limits for humanity, threatening the stability of global 

ecosystems.6 A wide range of civil society organisations are 

asking for the new legislation to “exclude the incentivisation 

of precision farming and genetic engineering techniques, 

which will only maintain an industrial farming model and 

structural dependency on pesticides.”7

PLANT BREEDING: OVERSIMPLIFIED SOLUTIONS DON’T LAST 

Plant breeders wish to achieve broad-spectrum and long-lasting pest and disease resistance, to which pests and 

pathogens cannot easily adapt. These are genetically complex traits, involving many genes acting in networks, which 

cannot be conferred by manipulating one or a few genes through genetic modification. Pests and pathogens evolve 

rapidly to escape narrowly targeted methods, which is why attempts to genetically engineer pest and disease resistance 

into plants have failed or proven short-lived.8 

Scientists warn that  

chemical pollution  
has exceeded safe limits 
for humanity threatening the stability  

of global ecosystems
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First-generation GM crops were introduced over 20 years 

ago with the same promises of pesticide reductions9 that 

are now being made for new GM crops. However, the data 

show that this first-generation of GM crops has increased 

pesticide use in countries where they are widely grown.  

The huge majority of GM crops are either  

• Herbicide tolerant, which means they are modified to 

survive pesticide spraying, while other plants and weeds 

are harmed; 

• Insect-resistant, which means they are modified to 

produce a toxin that mitigates the harm caused on 

them by plant pests.  

In both cases, either weeds from the GM crop’s ecosystem 

or plant pests have in their turn evolved to become resistant 

or tolerant.   

Other promises to adapt plants to droughts, or changes in 

their composition did not work in reality or were achieved 

using conventional plant breeding techniques.  

 

Herbicide-tolerant GM crops lead  
to skyrocketing pesticide use  

USA: Due to the adoption of GM herbicide-tolerant crops 

(mostly to glyphosate herbicides, such as Roundup), herbicide 

use between 1996 and 2011 increased by an estimated 239 

million kg.10 Nearly 67% of agricultural glyphosate herbicide 

use since 1974 occurred between 2005 and 2014, as GM 

glyphosate-tolerant crops became widespread.11  

Brazil: GM herbicide-tolerant soy was authorised in 2003. 

Overall pesticide use increased 1.6-fold between 2000 and 

2012 and use on soybeans increased 3-fold, prompting 

scientists to state, “The adoption of GM crops in Brazil has 

led to an increase in pesticide use with possible increases in 

environmental and human exposure and associated 

negative impacts.”12 

Argentina: GM herbicide-tolerant soy was authorised in 1996. 

Estimated glyphosate use rates per hectare (ha) per crop year 

rose from 2.83 kg/ha in 2000 to 4.45 kg/ha in 2014, that is to 

say a 60% increase.13 Glyphosate spraying on GM soy is linked 

to increased rates of cancers and birth defects in people.14  

 

Superweeds and the pesticide treadmill 

As GM glyphosate-tolerant crops became widely planted in 

some countries and glyphosate use increased, weeds 

evolved to become resistant to the herbicide. Farmers at first 

sprayed more glyphosate, but this failed to control the 

resistant weeds. Glyphosate-resistant “superweeds” are the 

main cause of increased pesticide use with GM crops.15  

In response, biotech companies have introduced multi-

herbicide-tolerant crops that survive being sprayed with 

additional herbicides such as dicamba, 2,4-D, and 

glufosinate. But weeds have already developed resistance to 

these herbicides as well,16 overtaking US farms.17 Dicamba 

is the focus of lawsuits brought by farmers whose crops have 

been destroyed by the herbicide drifting off-target.18  

Keeping farmers tied to a pesticide treadmill only benefits the 

big GMO developer companies – Bayer (owner of Monsanto), 

Corteva (formerly DowDuPont), Syngenta, and BASF – as they 

also dominate the global pesticide markets.  

 

First-generation GM 
crops have increased 
pesticide use

super 
weeds
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Glyphosate-resistant “Superweeds”  
are the main cause of increased 
pesticide use with GM crops

super 
toxins



Friends of the Earth Europe  |  5

Fast-track to failure 
WILL NEW GMOS REDUCE PESTICIDE USE?... NO! 

GM Bt crops ineffective within only  
a few years 

GM Bt crops are genetically engineered to contain an 

insecticide called Bt toxin. This toxin is built into the plant, 

so that any plant pests eating any part of the plant are 

harmed. On the basis of some selected studies, GMO 

advocates claim they have reduced chemical insecticide 

use.19 However, this claim proves itself to be false when a 

long-term and comprehensive view is taken.  

GM Bt crops initially caused a modest reduction in sprayed 

insecticides in the US, but this proved to be temporary, as 

targeted pests quickly evolved resistance to GM Bt toxins 

and other types of pest that were not targeted by the Bt 

toxin increased in Bt crops in the US, China, India and 

Brazil.20 In India, pest resistance drove cotton farmers to 

spend more on insecticides today than they did before the 

introduction of GM Bt cotton.21 Farmers are the ones paying 

the high price for GM Bt seeds that will only function for a 

few years, while biotech companies profit from their failed 

and fake promises. 

Claims that Bt crops have reduced pesticide use22 are 

misleading for multiple reasons:  

• The data are mostly from the early years of Bt crops, before 

pests developed resistance, forcing farmers to return to 

spraying chemical insecticides. Some never stopped.23  

• GM Bt toxin is itself an insecticide and the amount of 

toxins produced by GM Bt plants is far more than the 

amount of sprayed insecticide it is meant to displace.24  

In 2020, the US Environmental Protection Agency (EPA), which 

is not known for being critical about GMO farming systems, 

proposed phasing out many Bt maize and some Bt cotton 

varieties within the next years due to concerns over resistant 

plant pests.25 A long-term analysis thus concludes that first 

generation GM crops led to an intensified pesticide use and 

increased resistance among plant pests, not to a reduction. 

 

Pesticide toxicity increasing in GM crops  

A US-based study found that the toxic impact of pesticides 

used on GM crops is increasing over time and is the same as in 

non-GM crops. Toxicity per hectare of insecticides applied to Bt 

maize was equal to that for conventional maize. Herbicide-

tolerant GM crops have led to a strong increase in glyphosate 

use, resulting in a steady rise in toxicity in GM soybeans.26

SUPER TOXINS 

Biotech corporations claim that the Bt toxins introduced into GM crops are natural proteins that are toxic only to narrow 

groups of insect species. They say that they are identical to the natural Bt toxins sprayed by organic farmers to control insect 

pests27 and can be safely eaten by humans and animals.28 But GM Bt toxins are different from natural Bt toxins. Monsanto 

designed the GM forms to be “super toxins” – meaning they are more toxic to insects and affect more species.29 Studies confirm 

that GM Bt toxins and crops containing them are toxic to diverse insects30 and can cause signs of toxicity in mammals.31

GM crops led to an intensified 
pesticide use and increased 
resistance among plant 
pests, NOT to a reduction. 



6  |  Friends of the Earth Europe

?
Big biotech and GMO advocates claim that new GM crops 

are different from the first-generation ones and that they 

will reduce pesticide use. But once again, the evidence 

suggests otherwise. 

 

New herbicide-tolerant GM crops:  
Designed to increase pesticide use  

Many new GM crops currently in the commercialisation 

pipeline are designed to increase herbicide use. A review by 

the European Joint Research Centre (JRC), based on 

information from GMO developers, found that the largest 

trait group (6 out of 16 plants) of new GM plants close to 

commercialisation is herbicide-tolerant.32 The first 

application for EU approval of a CRISPR-edited33 plant is for a 

maize that is tolerant to glufosinate herbicide and produces 

an insecticidal toxin (not Bt).34 A commercialised herbicide-

tolerant canola35 will also enable more herbicide use. 

This is not surprising, since the business model of many 

biotech corporations36 is geared to herbicide-tolerant crops 

and the pesticides they are sold with. 

 

New non-herbicide-tolerant GM crops:  
Irrelevant to pesticide use 

Some commercialised new GM organisms are not herbicide-

tolerant – but will not reduce pesticide use either. Among 

them are Calyxt’s soybean modified for an altered fat profile,37 

a tomato engineered to contain high levels of a sedative 

substance,38 and a fish engineered to produce more meat.39  

An overview based on public sources of new GM plants in 

the commercialisation pipeline40 shows changes in the 

plants’ composition like altered fatty acids, starch, and 

protein. They are geared to industrial and fast food uses and 

not for more environmental friendly farming systems.41 

Individual crops include potatoes with improved storage 

qualities and blackberries without seeds.42 These are some 

examples of how the commonly used new GMO tool, 

CRISPR, is used in plant breeding.  

A few projected new GM plants are genetically modified for 

resistance to plant pests or diseases and could theoretically 

reduce pesticide use. Cibus plans gene-edited crops 

engineered for disease and nematode resistance, as well as 

herbicide tolerance.43  

However, it is not known how many of them will actually 

enter the market, as announced products regularly 

disappear from the development pipeline without 

explanation. As of now, this is research is far from any 

commercial use, while real solutions like agroecology have 

been proven to work with nature and to achieve drastic 

reductions in pesticide use.

New GM crops  
will not reduce 
pesticide use 
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Pursuing false GM “solutions” for pesticide reduction 

distracts from proven approaches. These are system-based 

(as used in agroecological and organic farming), rather 

than focused on isolated genetic traits.  

Proven 
solutions

Insofar as genetics are important, conventional breeding, 

which benefits from whole genome pest and disease 

resistance, continues to top genetic modification.44 For 

example, conventionally bred resistant maize hybrids are as 

effective as neonicotinoid insecticides against the pest that 

carries a destructive virus.45  

Soil building with organic matter. 

Benefits include improving crop 

resilience to pests and diseases by 

delivering nutrients in a form plants 

can use, stimulating the growth of 

beneficial soil organisms, reducing soil 

erosion and pesticide/fertiliser runoff, 

retaining water, protecting against 

flooding, and reducing salinity.46 

Natural biological controls, such as 

planting flower strips to attract 

pollinators and beneficial insects that 

control insect pests.47 This technique, 

combined with installing pheromone 

strips to repel aphids, can keep aphid 

populations in cereal and brassica 

crops below levels that cause 

economic damage.48 Biological controls 

are integral to Integrated Pest 

Management (IPM) systems.49 

Barrier methods against insect pests, 

which can (for example) prevent 

insect pests laying eggs in soil.50 

Crop rotation, which prevents the 

buildup of pests and weeds and 

maintains soil health.51 Rotation is an 

effective alternative to the use of 

neonicotinoid insecticides, keeping 

pest populations below the economic 

damage threshold.52 

Mechanical weeding tools, recently 

also weeding robots, can potentially 

replace the use of herbicides by 100%.53  

Barrier methods against weeds, 

including mulching.54 

Intercropping (growing different crops 

in the same field at the same time) and 

cover cropping (planting crops primarily 

to cover soil), which can suppress weeds 

by reducing the area of bare soil.55 

Intercropping also reduces soil erosion.56 

Integrated Weed Management, which 

can reduce herbicide use without 

harming productivity.57 

SYSTEM-BASED 
SOLUTIONS 
INCLUDE

PROVEN!SYSTEM-BASED



8  |  Friends of the Earth Europe

The effective way to reduce pesticide use is system change, 

which alone can provide lasting solutions to weed and pest 

problems. The longest-running comparison of organic and 

conventional grain cropping systems in North America found 

that organic systems give yields that are competitive with 

conventional ones after a 5-year transition period. Yields are 

also 40% higher in times of drought – without chemical 

pesticides.58 And research carried out on farms in France 

showed that reducing pesticide use is compatible with high 

productivity and profitability in 77% of farms studied.59  

Decision makers must take steps to shift agriculture away 

from fossil fuel-dependent production in huge monocultures 

controlled by a handful of corporations. This should include 

greater public investment in agroecological farming, which 

offers benefits including higher incomes for farmers,60 

resilience in the face of climate change,61 protection of 

biodiversity,62 and improved food security and nutrition.63  

 

System 
change 

To achieve pesticide reduction goals, decision makers 
should take the following actions: 

• Recognise that biotech industry promises are not proven, 

but are simply research and marketing ideas with no 

evidence. Meanwhile, real solutions like agroecology are 

proven, but lack support from policymakers.  

• Support real solutions to pesticide reduction and 

promote change in public policy. Legislation in the areas 

of research, agriculture, and the environment should be 

geared towards pesticide reduction.  

• Regulate new GMOs under existing GMO laws to ensure 

freedom of choice for consumers, farmers, and breeders, 

and subject the products of new technologies to 

stringent pre-market safety checks and labelling.

REGULATE NOW

7

7
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Fast-track to failure 
WILL NEW GMOS REDUCE PESTICIDE USE?... NO! 

Endnotes: 
 
1 European Commission (2020). Farm to Fork Strategy: For a fair, healthy and environmentally-friendly 

food system. https://ec.europa.eu/food/system/files/2020-05/f2f_action-plan_2020_strategy-
info_en.pdf ; European Union (2021). EU biodiversity strategy for 2030. 
https://op.europa.eu/en/publication-detail/-/publication/31e4609f-b91e-11eb-8aca-01aa75ed71a1 

2 European Commission (2021). Study on the status of new genomic techniques under Union 
law and in light of the Court of Justice ruling in Case C-528/16. pp. 6, 59. 
https://ec.europa.eu/food/plants/genetically-modified-organisms/new-techniques-
biotechnology/ec-study-new-genomic-techniques_en  

3 EU Commission (2021). Biotechnologies: Commission seeks open debate on New Genomic 
Techniques as study shows potential for sustainable agriculture and need for new policy. 29 Apr. 
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_1985 ; Blenkinsop P (2021). EU calls 
for rethink of GMO rules for gene-edited crops. 29 Apr. https://www.reuters.com/world/europe/eu-
calls-rethink-gmo-rules-gene-edited-crops-2021-04-29/  

4 Directive 2009/128/EC of the European Parliament and of the Council of 21 October 2009 
establishing a framework for Community action to achieve the sustainable use of pesticides. 
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32009L0128 

5 European Commission (2020). Report from the Commission to the European Parliament and 
the Council on the experience gained by Member States on the implementation of national 
targets established in their National Action Plans and on progress in the implementation of 
Directive 2009/128/EC on the sustainable use of pesticides. 20 May. 
https://ec.europa.eu/food/system/files/2020-05/pesticides_sud_report-act_2020_en.pdf  

6 Persson et al. (2022), Outside the Safe Operating Space of the Planetary Boundary for Novel 
Entities, Environ. Sci. Technol: 10.1021/acs.est.1c04158 

7 https://friendsoftheearth.eu/wp-content/uploads/2022/02/SUD-Joint-Statement.pdf  
8 Mehta D et al (2019). Genome Biology 20, article no. 80. 

https://genomebiology.biomedcentral.com/articles/10.1186/s13059-019-1678-3 ; GMWatch 
(undated). GM cassava “our only hope”. https://www.gmwatch.org/en/gm-cassava-our-only-
hope ; Zhao H et al (2016). Virology 106(8). 27 May. 
https://apsjournals.apsnet.org/doi/10.1094/PHYTO-05-15-0111-R ; Gathura G (2004). GM 
technology fails local potatoes. The Daily Nation. 29 Jan. 
http://www.lobbywatch.org/archive2.asp?arcid=2481; Bruce TJA et al (2015). The first crop 
plant genetically engineered to release an insect pheromone for defence. Sci Rep 5, article no 
11183. https://www.nature.com/articles/srep11183 

9 Monsanto (2004). Products and solutions. Archived version of 3 Feb 2004 
https://web.archive.org/web/20040203103056/http://www.monsanto.com/monsanto/layout/p
roducts/default.asp. Example quote: “Our current biotechnology products include herbicide-
tolerant and insect-protected crops… These biotech crops provide solutions for pest and weed 
control that can have added benefits for growers, consumers and the environment including a 
reduction in the number of pesticide sprays and reduced environmental exposure... and 
compatibility with more sustainable agricultural practices... We’ve made considerable progress in 
demonstrating the benefits of agricultural biotechnology — including reduced pesticide use…” 

10 Benbrook C (2012). Env Sci Eur 24, article no 24. 
https://enveurope.springeropen.com/articles/10.1186/2190-4715-24-24  

11 Benbrook C (2016). Env Sci Eur 28(1):3. http://www.enveurope.com/content/28/1/3/abstract  
12 Almeida VES de et al (2017). Ciência & Saúde Coletiva 22:3333-3339. 

http://www.scielo.br/j/csc/a/tjr9r6KFWxPMqzxM3jKDBPJ/?lang=en  
13 Benbrook C (2016). Env Sci Eur 28(1):3. Supplemental Table S22. 

http://www.enveurope.com/content/28/1/3/abstract. Glyphosate rate per crop year cited in 
this paper is from Benbrook CM (2005). Rust, resistance, run down soils, and rising costs – 
Problems facing soybean producers in Argentina. AgBioTech InfoNet. Appendix 4. 
http://web.archive.org/web/20110103061717/https://www.biosafety-
info.net/file_dir/2916248854c16c65ea.pdf. These figures are extrapolated in turn from data 
on herbicide sales per year in Argentina collected by pesticide industry association CASAFE. 
See: CASAFE (archived version of 2007). Estadística. 
https://web.archive.org/web/20070925135443/http://www.casafe.org.ar/mediciondemercado.html 

14 Vazquez MA et al (2017). International Journal of Clinical Medicine 8(20):73. 
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=74222&#abstract ; Campana H et 
al (2010). Arch Argent Pediatr 108:409–417. http://www.ncbi.nlm.nih.gov/pubmed/21132229 ; 
Avila-Vazquez M et al (2018). J Envi Protection 9(3):241. 
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=83267&#abstract  

15 Benbrook C (2012). https://enveurope.springeropen.com/articles/10.1186/2190-4715-24-24 
16 LeClere S et al (2018). Proceedings of the National Academy of Sciences of the United States of 

America 115(13). https://www.pnas.org/doi/10.1073/pnas.1712372115 ; Martin H (2013). 
Herbicide resistant weeds. Ontario Ministry of Agriculture, Food and Rural Affairs. 
http://www.omafra.gov.on.ca/english/crops/facts/01-023.htm ; Unglesbee E (2021). 
Glufosinate-resistant pigweed. DTN Progressive Farmer. 17 Feb. 
https://www.dtnpf.com/agriculture/web/ag/crops/article/2021/02/17/glufosinate-resistant-
palmer ; Brown HC (2021). Attack of the superweeds. New York Times. 18 Aug. 
https://www.nytimes.com/2021/08/18/magazine/superweeds-monsanto.html  

17 Brown HC (2021). https://www.nytimes.com/2021/08/18/magazine/superweeds-monsanto.html 
18 Consumernotice.org (2021). Dicamba lawsuits. 

https://www.consumernotice.org/legal/dicamba-lawsuits/ 
19 Klümper W, Qaim M (2014). PLoS ONE 9(11). http://dx.doi.org/10.1371/journal.pone.0111629 
20 Tabashnik BE, Carriere Y (2017). Nat Biotechnol 35:926–935 ; Yang F et al (2019). Toxins (Basel) 

11(2):102. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6416581/ ; Yang F et al (2019). Crop 
Prot 126:104915. https://www.sciencedirect.com/science/article/abs/pii/S0261219419302613 ; 
Tabashnik BE et al (2008). Nat Biotechnol 26:199–202. 
http://www.ncbi.nlm.nih.gov/pubmed/18259177 ; Gassmann AJ et al (2011). PLoS ONE 6: 
e22629. http://www.plosone.org/article/info:doi%2F10.1371%2Fjournal.pone.0022629 ; Farias 
JR et al (2014). Crop Prot 64:150-158. 
http://www.sciencedirect.com/science/article/pii/S026121941400204X ; Kranthi KR, Stone GD 
(2020). Nat Plants 6:188–196. https://www.nature.com/articles/s41477-020-0615-5 ; Zhao JH 
et al (2010). Environ Monit Assess 173:985-994. https://pubmed.ncbi.nlm.nih.gov/20437270/  

21 Kranthi KR, Stone GD (2020). Nat Plants 6:188–196. https://www.nature.com/articles/s41477-020-0615-5 
22 Klümper W, Qaim M (2014). PLoS ONE 9(11). http://dx.doi.org/10.1371/journal.pone.0111629 
23 Tabashnik BE et al (2008). Nat Biotechnol 26:199–202. 

http://www.ncbi.nlm.nih.gov/pubmed/18259177 
24 This is due to the trend toward GM stacked trait varieties of corn and cotton that express 2–6 

different Bt toxins. According to one analysis, Monsanto-Dow’s SmartStax corn expresses over 3.5 
pounds of Bt toxins/acre, while displacing 0.2-0.5 pounds of sprayed insecticide. See: Hygeia Analytics 
(2016). Impacts of GE on pesticide use. https://hygeia-analytics.com/pesticides/impacts-of-ge/ 

25 US EPA (2020). Proposal to improve Lepidopteran resistance management for Bt plant-
incorporated protectants. https://www.regulations.gov/docket/EPA-HQ-OPP-2019-0682 ; 
Unglesbee E (2020). Bt on the chopping block. DTN Progressive Farmer. 29 Sept. 
https://www.dtnpf.com/agriculture/web/ag/crops/article/2020/09/29/epa-proposes-phasing-
dozens-bt-corn 

26 Hüdig M et al (2022). Genome editing in crop plant research—Alignment of expectations and 
current developments. Plants 11(2). https://www.mdpi.com/2223-7747/11/2/212/htm  

27 Orterfield A (2022). Myth busting on pesticides: Despite demonization, organic farmers widely 
use them. Genetic Literacy Project. 4 Feb. https://geneticliteracyproject.org/2022/02/04/myth-
busting-on-pesticides-despite-demonization-organic-farmers-widely-use-them/  

28 Hammond BG, Koch MS (2012). A review of the food safety of Bt crops. 
https://link.springer.com/chapter/10.1007/978-94-007-3021-2_16. In: Sansinenea E (ed.) 
Bacillus thuringiensis Biotechnology. Springer, pp 305–325. 

29 Latham J (2017). Have Monsanto and the biotech industry turned natural Bt pesticides into GMO 

“super toxins”? Independent Science News. 9 Oct. 
https://www.independentsciencenews.org/environment/have-monsanto-and-the-biotech-industry-
turned-natural-bt-pesticides-into-gmo-super-toxins/ ; Latham JR et al (2017). Biotechnol and Genetic 
Eng Reviews, 33:1, 62-96, DOI: 10.1080/02648725.2017.1357295. https://2k4vbx44lajeo2rag2seu29o-
wpengine.netdna-ssl.com/wp-content/uploads/2017/09/Latham-et-al.-2017-The-distinct-properties-
of-natural-and-GM-cry-insecticidal-proteins.pdf 

30 Latham J et al (2017). Biotechnol and Genetic Eng Reviews 33(1):62-96. 
https://doi.org/10.1080/02648725.2017.1357295 ; Latham J (2017). Have Monsanto and the 
biotech industry turned natural Bt pesticides into GMO “super toxins”? Independent Science 
News. 9 Oct. https://www.independentsciencenews.org/environment/have-monsanto-and-the-
biotech-industry-turned-natural-bt-pesticides-into-gmo-super-toxins/ ; Hilbeck A et al (2012). 
Envi Sci Eur 24(10). http://www.enveurope.com/content/24/1/10 ; Hilbeck A et al (1998). Envi 
Entomology 27(2):480-487. https://www.cabdirect.org/cabdirect/abstract/19981106963  

31 Séralini GE et al (2011). Envi Sci Eur 23, Article number: 10. 
http://www.enveurope.com/content/23/1/10 ; Trabalza-Marinucci M et al (2008). Livestock 
Science 113:178-190. http://infolib.hua.edu.vn/Fulltext/ChuyenDe2009/CD206a/25.pdf ; El-
Shamei ZS et al (2012). J Amer Sci 8(10):684-696. 
https://www.academia.edu/3405345/Histopathological_Changes_in_Some_Organs_of_Male
_Rats_Fed_on_Genetically_Modified_Corn_Ajeeb_YG_; Vázquez-Padrón RI et al (1999). Life Sci 
64:1897-912. http://www.ncbi.nlm.nih.gov/pubmed/10353588 

32 JRC (2021). Current and future market applications of new genomic techniques. 
https://publications.jrc.ec.europa.eu/repository/handle/JRC123830; JRC (undated). New genomic 
techniques. https://datam.jrc.ec.europa.eu/datam/mashup/NEW_GENOMIC_TECHNIQUES/  

33 CRISPR tools identify specific locations on an organism’s DNA and use cutting enzymes to edit 
the DNA at those locations. The cell then uses its own repair mechanisms, which are prone to 
occasional mistakes and can result in new traits being introduced. This process can also be 
‘assisted’ by introducing foreign template DNA.  

34 Pioneer (2020). Application for authorisation of genetically modified plants and derived food 
and feed in accordance with Regulation (EC) No 1829/2003. DP915635 Maize. EFSA-GMO-NL-
2020-1xx. Part VII – Summary. Dec. https://www.testbiotech.org/sites/default/files/EFSA-Q-
2020-00834-EFSA-GMO-NL-2020-172_%20Summary.pdf  

35 Cibus (2022). Our technology. https://www.cibus.com/our-technology-learn-more.php  
Note that in 2020, a publicly available test was developed for this canola, which was not 
authorized for import into the EU but, if it were indeed the product of gene editing, would have 
been classified by EU law as a GMO. Shortly after the test was announced, Cibus suddenly 
claimed that the canola was not produced with gene editing, but was the result of random 
mutation in the laboratory. This is in spite of the fact that previous to this sudden turnaround, 
Cibus had apparently over many years led regulators and the business press to understand that 
the crop was produced with a gene editing technique called ODM. For an account of these 
events, see Robinson C (2020). Company claims first commercial gene-edited crop wasn't gene-
edited after all. GMWatch. 21 Sept. https://gmwatch.org/en/106-news/latest-news/19535  

36 Bayer, which owns Monsanto; Corteva, formerly DowDuPont; BASF; and Syngenta. 
37 Wilke C (2019). Gene-edited soybean oil makes restaurant debut. The Scientist. 13 Mar. 

https://www.the-scientist.com/news-opinion/gene-edited-soybean-oil-makes-restaurant-debut-65590  
38 Waltz E (2021). GABA-enriched tomato is first CRISPR-edited food to enter market. Nature 

Biotechnology. 14 Dec. https://www.nature.com/articles/d41587-021-00026-2  
39 The Fish Site (2021). Gene-edited sea bream set for sale in Japan. 22 Sept. 

https://thefishsite.com/articles/gene-edited-sea-bream-set-for-sale-in-japan  
40 The main companies that make their “new GM” plans public are Cibus and Bioheuris, perhaps 

because they need to attract investors. The larger companies – Bayer, Corteva, BASF, and 
Syngenta, seldom make their plans public. 

41 Examples include Corteva’s waxy corn (altered starch profile); Cargill’s rapeseed with lower 
content of saturated fatty acids, designed to reduce trans fats when hydrogenated; and 
Calyxt’s soybean engineered for higher protein content. 

42 Potatoes are from Simplot; blackberries are from Pairwise. 
43 Cibus (2022). Trait product pipeline. https://www.cibus.com/trait-product-pipeline.php  
44 GMWatch (undated). Non-GM successes: Pest resistance. https://gmwatch.org/en/pest-

resistance ; GMWatch (undated). Non-GM successes: Disease resistance. 
https://gmwatch.org/en/disease-resistance ; 

45 Furlan L et al (2012). APOidea 1–2: 39–44. https://tinyurl.com/yckzc5y5 
46 Bot A, Benites J (2005). The importance of soil organic matter. FAO Soils Bulletin 80. FAO. 

https://www.fao.org/3/a0100e/a0100e00.htm#Contents  
47 WOCAT SLM Technologies (2019, updated 2021). Flower strips on paths within crops to 

support functional agrobiodiversity (Netherlands). https://qcat.wocat.net/en/summary/5381/  
48 Powell W (2006). Pest management outlook for cereals and oilseeds based on recent and new 

research. Rothamsted Research. 
http://web.archive.org/web/20081204204630/http://www.hgca.com/publications/documents/
cropresearch/Paper_10_Wilf_Powell.pdf ; Hickman JM, Wratten SD (1996). J Economic Entomol 
89(4):832-840. https://academic.oup.com/jee/article/89/4/832/2216517 ; Powell W et al (2004). 
Managing biodiversity in field margins to enhance integrated pest control in arable crops (‘3-D 
Farming’ Project): Project report no. 356 part 1. Dec. https://ahdb.org.uk/managing-biodiversity-
in-field-margins-to-enhance-integrated-pest-control-in-arable-crops-3-d-farming-project  

49 Veres A et al (2019). Envi Sci and Pollution Res (2020) 27:29867–29899. 
https://doi.org/10.1007/s11356-020-09279-x  

50 Boiteau G, Vernon RS (2001). Physical barriers for the control of insect pests. In: C. Vincent et al. 
(eds.), Physical Control Methods in Plant Protection. Springer-Verlag Berlin Heidelberg 2001. 
https://link.springer.com/chapter/10.1007/978-3-662-04584-8_16  

51 Soil Association (2015). Organic crop rotation. 
https://www.agricology.co.uk/sites/default/files/Soil%20Association_Horticulture%20rotations.pdf 

52 Furlan L, Kreutzweiser D (2015). Alternatives to neonicotinoid insecticides for pest control: 
Case studies in agriculture and forestry. Environ Sci Pollut Res 22(1):135–147. 
https://doi.org/10.1007/s11356-014-3628-7 

53 C. McCool et al (2018). Efficacy of mechanical weeding tools: A study into alternative weed 
management strategies enabled by robotics. In: IEEE Robotics and Automation Letters 
3(2):1184-1190. doi: 10.1109/LRA.2018.2794619. 

54 Jabran K, Chauhan BS (2018). Chapter 4 – Weed control using ground cover systems. 
https://www.sciencedirect.com/science/article/pii/B9780128098813000048 In: Jabran K, 
Chauhan BS [eds.] (2018). Non-Chemical Weed Control. Elsevier. 
https://www.sciencedirect.com/book/9780128098813/non-chemical-weed-control#book-description 

55 Agriculture and Agri-Food Canada (undated). Intercropping and cover cropping. 
https://www.umanitoba.ca/outreach/naturalagriculture/weed/files/singleseason/intercrop_e.ht
m ; Liebman M, Dyck E (1993). Ecological App 3(1):92-122. https://www.jstor.org/stable/1941795  

56 European Commission (2009). Soil-friendly tillage practices. SoCo fact sheet no 6. 
https://esdac.jrc.ec.europa.eu/projects/SOCO/FactSheets/ENFactSheet-06.pdf 

57 Petit S et al (2015). Envi Management 56:1078–1090. 
https://link.springer.com/article/10.1007/s00267-015-0554-5  

58 Rodale Institute (2022). Farming systems trial. https://rodaleinstitute.org/science/farming-systems-trial/ 
59 Lechenet M et al. (2017): Nature Plants 3, 17008. https://www.nature.com/articles/nplants20178 
60 Van der Ploeg JD et al (2019). J of Rural Studies 71:46-61. 

https://www.sciencedirect.com/science/article/abs/pii/S0743016718314608?via%3Dihub 
61 Altieri MA et al (2015). Agronomy for Sust Development 35:869–890. 

https://link.springer.com/article/10.1007/s13593-015-0285-2  
62 Altieri MA et al (2015). https://link.springer.com/article/10.1007/s13593-015-0285-2 ; Gurr GM et al 

(2016). Nature Plants 2, Article number: 16014. https://www.nature.com/articles/nplants201614).  
63 Kerr RB et al (2021). Global Food Security 29:100540. 

https://www.sciencedirect.com/science/article/abs/pii/S221191242100050X ; Montgomery DR 
et al (2022). PeerJ. 27 Jan. https://peerj.com/articles/12848/



for the people  |  for the planet  |  for the futurewww.friendsoftheearth.eu

Friends of the Earth Europe 
Mundo-B Building, Rue d’Edimbourg 26,  
1050 Brussels, Belgium

tel: +32 2 893 1000  fax: +32 2 893 1035 
info@foeeurope.org  twitter.com/foeeurope 
facebook.com/foeeurope 

Author: Claire Robinson. Editors: Gaelle Cau, Mute Schimpf, Annelies Schorpion  
May 2022. Design: contact@onehemisphere.se Images: © Shutterstock.

Friends of the Earth Europe gratefully acknowledges financial assistance from the European Commission (LIFE Programme).The sole responsibility for the content of this 
document lies with Friends of the Earth Europe. It does not necessarily reflect the opinion of the funder mentioned above. The funder cannot be held responsible for any use 
that may be made of the information contained therein.

Friends of the Earth Europe is the largest grassroots environmental network in Europe, uniting more than 30 national 

organisations with thousands of local groups. We are the European arm of Friends of the Earth International which unites 74 

national member organisations, some 5,000 local activist groups, and over two million supporters around the world. We 

campaign on today’s most urgent environmental and social issues, challenging the current model of economic and corporate 

globalization, and promoting solutions that will help to create environmentally sustainable and socially just societies. We seek 

to increase public participation and democratic decision-making. We work towards environmental, social, economic and political 

justice and equal access to resources and opportunities on the local, national, regional and international levels.

• Recognise that biotech industry 

promises are not proven, but are 

simply research and marketing ideas 

with no evidence. Meanwhile, real 

solutions like agroecology are proven, 

but lack support from policymakers.  

Demands

• Support real solutions to pesticide 

reduction and promote change in 

public policy. Legislation in the 

areas of research, agriculture, and 

the environment should be geared 

towards pesticide reduction.  

• Regulate new GMOs under existing 

GMO laws to ensure freedom of 

choice for consumers, farmers, and 

breeders, and subject the products of 

new technologies to stringent pre-

market safety checks and labelling.
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To achieve pesticide 
reduction goals,  
decision makers should 
take the following actions:
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