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Analyse legal and policy initiatives on 
the precautionary principle at the 
international, European and national 
level and describe the emergence of an 
‘innovation principle’ 

To this end, RECIPES will 

Examine the application of the precau-
tionary principle in eight specific cases 

Develop scenarios for the future of the 
precautionary principle taking into account 
innovation 

Introduce mechanisms for public involvement in 
scientific and technological decision-making 

5
Create tools and guidelines to the precautionary 
principle to help policymakers and other stakeholders to 
assess risks and take into account innovation. 

The RECIPES project aims to 
reconcile innovation and 
precaution by developing tools 
and guidelines to ensure the 
precautionary principle is 
applied while still encouraging 
innovation. 

The RECIPES project will 
work closely with different 
stakeholders through 
interviews, workshop and 
webinars. 

The objective 

The RECIPES-Project

https://recipes-project.eu/
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Principles in Environmental Policy
• curative model 

Polluter Pays Principle
• ‘prevention is better than cure’ model 

Prevention Principle
• ‘better safe than sorry’ model

Precautionary Principle

paradigmatic shift from a posteriori control 
(civil liability as a curative tool) to the level of 
a priori control (anticipatory measures) of 
risks

De Sadeleer, 2005 Environmental Principles https://tradevenvironment.eu/index.php/book/environmental-principles-from-political-slogans-to-legal-rules/

https://tradevenvironment.eu/index.php/book/environmental-principles-from-political-slogans-to-legal-rules/


Systemic = crop takes it up into 
its plantsap: chemical makes 

plant toxic from inside

Systemic insecticides (neonicotinoids) & bees



1962



https://science.sciencemag.org/content/358/6359/109/tab-pdf

https://science.sciencemag.org/content/358/6359/109/tab-pdf


Timeline neonic case
• 1991 Market introduction imidacloprid
• 1994 Early warnings France
• 1999 First ban in France (sunflowers)
• 2002 EFSA established
• 2003 CST report France PEC>>PNEC 

– https://controverses.sciences-po.fr/archive/pesticides/rapportfin.pdf

• 2004 Ban in France (corn)
• 2013 EU ban 3 neonics on crops attractive to 

bees
• 2018 EU ban on outdoor use in crops
• 2019 EU ban thiacloprid

https://controverses.sciences-po.fr/archive/pesticides/rapportfin.pdf


Items of dispute
Industry & regulatory science Academic research

Does not translocate to flowers Detected in pollen and nectar 
at ppb level. 

Limit of detection

Key risk indicator is Acute Toxicity
(+some times 10d chronic)

Sublethal effects are crucial 2003 CST PEC>>PNEC
= No Go!

Honeybees Wild bees Resilience of honeybee 
colony >> wild bees

Field tests can overrule lab tests Field tests used are flawed by 
design & lack statistical power

Reproducibility

Assess single applications of 
single substances, assume 1 time 
exposure

Holistic, all applications 
together, all neonics together, 
year round exposure

> 1000 allowed 
applications of 3 neonics

Allow for recovery of hive after 
single exposure

Year round exposure makes
recovery irrelevant

Recovery

What is field realistic: what 
industry reports based on models 
and standard experiments

What we measure in the field. Invalid assumptions

Emissions based on models with 
assumptions

Measured levels of pollution
proofs models wrong

Invalid assumptions



The importance of pollinators
• 90 major crops (35% world food production volume) depend on 

pollinators

• Key nutrients: 90-100% from pollinator mediated crops (vit C, 
antioxidants, lycopene, β-tocopherol, vit A and folic acid)

• 94% of all flowering plants on earth depends on 25000 bee species 
for reproduction and evolution

Presenter
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http://www.bijensterfte.nl/node/20http://www.bijensterfte.nl/node/19



World wide: 25000 bee species; EU 1965
In NL about 350 bee species, 181 of them 
are on the Red List / at risk of extinction



2011

2011

2006
2013



http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0185809&type=printable

http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0185809&type=printable


“The impact on wildlife of changes in farming practice (and 
the expansion of the farmed area) is so rapid and severe 
that it is hard to get your head round the scale of what is 
happening. A study published this week in the journal Plos 
One reveals that flying insects surveyed on nature reserves 
in Germany have declined by 76% in 27 years. The most 
likely cause of this Insectageddon is that the land 
surrounding those reserves has become hostile to them: the 
volume of pesticides and the destruction of habitat have 
turned farmland into a wildlife desert.”



Number of worldwide recorded bee species is sharply decreasing
Despite increasing number of observations in Global Biodiversity Information Facility,

https://doi.org/10.1016/j.oneear.2020.12.005

https://doi-org.proxy.library.uu.nl/10.1016/j.oneear.2020.12.005


Imidacloprid 2010
World production:
20,000 tonnes

(DDT peak-use 
80,000 tonnes 
in 1959)



% of publications [n=73] mentioning cause x as the main driver

https://doi.org/10.1016/j.biocon.2019.01.020

Scientific uncertainty on what drives insect declines

https://doi.org/10.1016/j.biocon.2019.01.020


https://peerj.com/articles/5255/

https://peerj.com/articles/5255/


Prophylactic pesticides: # of honeybee lethal doses (LD50) in pesticides 
applied to UK farmland 1990-2015 DOI: 10.7717/peerj.5255/fig-2 



Fig 5. Oral acute insecticide toxicity loading (AITLO) by chemical class, 1992–2014.

DiBartolomeis M, Kegley S, Mineau P, Radford R, Klein K (2019) An assessment of acute insecticide toxicity loading (AITL) of 
chemical pesticides used on agricultural land in the United States. PLOS ONE 14(8): e0220029. 
https://doi.org/10.1371/journal.pone.0220029
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029




Ravetz, J., 1971, Scientific Knowledge and its Social Problems, Oxford University Press.

Presenter
Presentation Notes
At that interface scientists translate societal problems into technical ones. But much is lost in translation! Where most others work on evidence INSIDE this box, we need to systematically open this box in appraising evidence to extend quality control to the crafts of translation and interpretation. An example: Are pesticides safe for bees? Is translated into: What dose can bees survive in a 10 day experiment? Industry reasons within this box: this test shows it is safe. But are corresponding field concentrations really safe? Beekeepers say no. The test is irrelevant, the bees loose their navigation and get lost. So we need to quality control these crafts!

http://www.andreasaltelli.eu/file/repository/Scientific_Knowledge_and_Its_Social_Problems.pdf


Chronic toxicity imidacloprid
for bumblebees
Micro colonies fed with imidacloprid at 
• 200 ppm 100% mortality few hours
• 20 ppm 100% mortality 14 days
• 2 ppm  100% mortality 28 days
• 0.2 ppm100% mortality 49 days, 
• 20 ppb 15% mortality (77 days)
• 10 ppb 0% mortality (77 days)
NOEC reproduction <2.5 ppb

http://dx.doi.org/10.1007/s10646-009-0406-2 Mommaerts e.a. 2010

Mismatch with EU regulatory 10 day test!!

http://dx.doi.org/10.1007/s10646-009-0406-2


Radar-tracking experiment Randolf Menzel:
Bees exposed to neonicotinoids loose orientation

Fischer J, Müller T, Spatz A-K, Greggers U, et al. (2014) Neonicotinoids Interfere 
with Specific Components of Navigation in Honeybees. PLoS ONE 9(3): e91364. 
doi:10.1371/journal.pone.0091364
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0091364

Yellow-Red
Thiacloprid-bees

Green-Blue
Control bees

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0091364


Science, 29 Mar 2012 http://dx.doi.org/10.1126/science.1215025

Presenter
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The mean number of queens produced by colonies in the control treatment was 13.72 (5.70), whilst in the low and high treatments it was only 2.00 (1.13) and 1.4 (0.53) respectively

http://dx.doi.org/10.1126/science.1215025


Wild flowers translocate 
neonics

Krupke e.a. 2012. Multiple Routes of Pesticide Exposure for Honey Bees 
Living Near Agricultural Fields. http://dx.doi.org/10.1371/journal.pone.0029268

http://dx.doi.org/10.1371/journal.pone.0029268


Trees translocate 
neonics from surface water 
into pollen & nectar
In NL we found imidacloprid and 
thiacloprid in samples from willow 
trees (Salix) in polluted areas



 Five years study
 First meta-analysis on neonicotinoids and fipronil
 29 scientific authors (no conflict of interest)
 Comprehensive analysis (1121 publications & data from

companies)
 Published in Environmental Science and Pollution Research, 2015

Slide by: Dr. JM Bonmatin (CNRS) France

2014: Eight scientific papers (154 pages)

2017-2018: Three new scientific papers ( 107 pages)
 Updated meta-analysis on neonicotinoids and fipronil
 24 scientific authors (no conflict of interest)
 Comprehensive analysis (700 additional publications)
 3 main chapters:

 Exposures & Metabolism DOI:10.1007/s11356-017-0394-3
 Impacts & Ecosystems DOI: 10.1007/s11356-017-0341-3
 Resistances & Alternatives DOI: 10.1007/s11356-017-1052-5

http://www.tfsp.info/assets/WIA_2015.pdf

http://dx.doi.org/10.1007/s11356-017-0394-3
http://dx.doi.org/10.1007/s11356-017-0341-3
http://dx.doi.org/10.1007/s11356-017-1052-5
http://www.tfsp.info/assets/WIA_2015.pdf


Pisa et al. 2017 https://link.springer.com/article/10.1007/s11356-017-0341-3

https://link.springer.com/article/10.1007/s11356-017-0341-3


• Use as biocide continues
- Bayt spray (imidacloprid) to kill flies in cattle breeding (stables, trucks, etc.)
- Wood conservation (thiacloprid)

• Use as veterinary medicine continues
– On pets and cattle (fleas and flies)

• Use outside EU on food (for humans and cattle) continues
– Neonic residues in food are not fully metabolised, ends up in urine and manure 

found in effluent of household waste-water treatment plants.

• Regrettable substitution Neonics:
- Thiacloprid (replaced the 3 neonics banned in 2013/2018)
- Sulfoxaflor [2015] & Flupyradifurone [2015]: same mode of action, early warnings date 

from before authorisation decisions
• New markets:

– Lice treatment in Salmon farming (imidacloprid)

Loopholes
Neonics continue to pollute our environment:



One Seresto vet halsbånd contains
4.5 gram imidacloprid

Enough to give 1.2 milliard 
honeybees  (ca. 30 000 hives) a 
deadly dose 
(LD50 honeybee  = 3.7 ng)

Enough to pollute 640 million litre 
surface water up to the MTR-norm 
to protect  aquatic insects
(MTR = 7 ng/litre)

https://www.theguardian.com/environment/2020/nov/17/pet-flea-treatments-poisoning-rivers-across-england-scientists-find

17 Nov 2020

https://www.theguardian.com/environment/2020/nov/17/pet-flea-treatments-poisoning-rivers-across-england-scientists-find


“BMK08 contains the neonicotinoid imidacloprid and has proved to be highly effective in 
commercial trials in Norway. It is designed to be used with CleanTreat, Benchmark’s award-
winning filtration system which removes both medicine residues and lice egg strings from 
wellboat treatment water before it is returned to the sea.”
https://www.fishfarmingexpert.com/article/sea-lice-medicine-approval-ratified-in-eu-law/

16-4-2021

https://www.fishfarmingexpert.com/article/sea-lice-medicine-approval-ratified-in-eu-law/


Current situation in Norway
• In recent years only imidacloprid and thiacloprid were allowed in 

Norwegian agriculture.
Imidacloprid:
• 2018 EU-ban: outdoor use of imidacloprid no longer allowed in Norway, 

ony use in permanent greenhouses (veksthus)
• Since november 2020 also banned in greenhouses 

“utfasingsperiode” kan selges til og med 1. juni 2021, og videre lagres og
brukes til og med 1. juni 2022

• Still in use as biocide: QUICK BAYT, Baythion D Mot Maur, Kvitt N 
Maurlokkeboks, Maxforce Quantum

• Veterinary medicine (Seresto vet halsbånd 4.5 gram imidakloprid)
• New use: Salmon lice treatment (BMK08 / Imidacloprid)
Thiacloprid:
• EU ban 2019. (Utfasingsperiode: tillatt solgt i Norge til og med 3. 

november 2020, og tillatt brukt i Norge til og med 3. februar 2021.)
• Still in use as biocide in timber (wood preservation): 

Jotun Industry Gunning, Jotun Industry Impregnering



Challenges
Too little
• How to fix the loopholes?

Too late
• How to reduce delays between early warning and action?
• How to improve the social organisation of expertise to timely inform 

decisions

Capacity building
• How to build a knowledge network to strengthen the use of the  

precautionary principle in Norway?
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