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Synthetic pesticides – a new era (1940s)

Jack Doyle, “Power in the Pen, Silent Spring: 1962,”PopHistoryDig.com, Feburary 21, 2012.



Synthetic pesticides- global  production (1940-1995)

Tillman et al. (2002).



Synthetic pesticides (use) – acute toxicity

Tillman et al. (2002).



Pesticide use today 



Pesticide toxicity

▪Cellular sites in target 
species similar to humans 
and other animals

Designed to be toxic to living organisms

Several pesticides 
disrupt the function 
of the hormone 
system



Pesticides – no borders

Detected in: living organisms, soil & 
sediments, water systems, human 
tissues and blood- including of 
newborns.
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Pesticides – human diseases

Scientific literature 
Meta-analysis 2006-
2012:

▪ 602 publications 

▪ 23 major diseases

▪ Workers, women, 
children

Ntzani 2013, EFSA Scientific Report: Literature review on epidemiological studies linking exposure to 
pesticides and health effects



ED-pesticides and wildlife



European Legislation –
plant protection products 

▪ Directive 79/117/EEC 1978 prohibiting placing PPPs on the 
market - Only highly toxic substances (DDT, mercury)

▪ Directive 91/414/EEC 1991 concerning the placing of PPPs on the 
market

▪A bigger set of data requirements

▪ No serious adverse effects on the environment

▪ Regulation (EC) 1107/2009 

▪ Maximum Residue Limits Regulation (food and animal feed)

▪ Sustainable use of Pesticides Directive

▪ Water Framework directive

▪ all European surface water to reach good ecological status in 2015 
(not reached)

▪ Drinking water and groundwater Directives



Legal requirements - pesticides

Plant Protection Product Reg. 1107/2009:

▪ High level of protection for ALL
▪ Humans, animals, environment & 

ecosystems

▪ Protect the vulnerable

▪ Pregnant women, children, babies

▪ Consider active substances, products 
and food residues

▪ Consider mixture effects (cocktails)

▪ Apply the precautionary principle

EU



Availability of active substances 

European Commission, DG Sante, 2019 



Availability of active substances 

DG Sante, 2019 



EU (1980-2009): 
loss of 421 million birds

Pesticide impact – environment and ecosystems

France (agricultural zones):
33% population decline in 17 years

Inger et al. (2014); French National Museum of Natural History, CNRS (2017)  



EU aquatic ecosystems: 
Risk 42% sites 
Malaj et al. (2014) 

Forests (Germany):
76% insect biomass
Hallmann et al. (2017) 

Pesticide impact – environment and ecosystems



Who is informing the farmers and policy-makers?

“We represent the crop protection industry in Europe. Our 
members develop innovative and science-based solutions that 
keep crops healthy and contribute to provide Europeans a safe, 
affordable, healthy, and sustainable food supply.”



Who is informing the farmers and policy-makers?

#WithOrWithout



Example 1  - Glyphosate

▪Blocks synthesis of plant nutrients – kills 
all plants 

▪Also toxic to certain microorganisms 
(bacteria, fungi) 

1974 – Registered as phytotoxicant (Monsanto)



Glyphosate Use

Source: Benbrook (2016) Environ Sci Eur 28:3



Toxicity of glyphosate

> 700 (published) studies



Not treated with 
glyphosate

Treated with 
glyphosate

Toxicity of glyphosate - agriculture



▪Probable human 
carcinogen

▪Limited evidence in 
humans

▪Sufficient evidence in 
experimental animals

▪Strong mechanistic 
evidence 

▪Not a human carcinogen:

▪Evidence in humans not 
enough

▪Tumours in experimental 
animals not significant

▪Mechanistic data not 
relevant

Carcinogenicity

✓ Only published studies
✓ Strict rules on conflict of 

interest

✓ Weak arguments/data gaps
✓ No studies on products
✓ Undisclosed studies
✓ Ghost-written scientific papers 



European Risk 

Assessment of glyphosate
2017: Commission proposed a 

15 5 year authorization



Example 2  - neonicotinoids

▪ Used on bee attractive crops ( e.g. maize, 
oilseed rape, sunflower)

▪ Toxic to honey-bees and other pollinators

▪ 2013- European moratorium on 3 neonics

▪ 2013-2016 over 62 “emergency authorisations” 
in EU

▪ 2018 – European ban (outdoor uses)

▪ Member States disagree on level of protection 
for bees for other pesticides

1990s – (Sygenta) systemic insecticides, applied on seeds 



Example 3  - Chlorpyrifos

▪ Blocks neuron cell signaling at low doses

▪ Affects brain development in children: 
learning difficulties, memory loss and 
lower IQ 

1966 – Organophosphate, patented by Dow Chemical Company

▪August 2019: EU risk assessment identifies that Chlorpyrifos 
causes developmental neurotoxicty

▪ October 2019: EU proposes an immediate ban in Europe 
(voting in December)



Solutions – debunk the myths

FAO/WHO 2014 report and FAO/WHO 2017 right to food report



Working together towards a healthier future


