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• NH3 -> acute health risk
• Propane -> explosion risk
• CFC -> ozone layer

–1987 Montreal Protocol
• PFC -> greenhouse gas

–1997 Kyoto protocol 
• HFCs (HFO-1234yf)

Conservation of misery (“risk 
migration”) classic example
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Recent example

Atmospheric Environment 134 (2016) p.10-17
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Types of risk migration / 
risk transformations

• Physical change 
• Interpretational change 

• Translational (replacing one risk with 
another)

• Diffusional (adding to a stock of risk)

Busby et al (2012)
https://www.tandfonline.com/doi/abs/10.1080/13669877.2011.601324

https://www.tandfonline.com/doi/abs/10.1080/13669877.2011.601324
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Survey results: selected cases
• Flat screen for computers and televisions

– Energy efficiency / CO2 reduction, 
– NF3 world production increase (strong GHG)

• Spray Urethane Foam (PUR) 
– Floor insulation / energy efficiency 
– Sensitisation to Methylene Diphenyl Diisocyanate (MDI)

• Styrofoam (polystyrene)
– Insulation . Energy efficiency; 
– persistence, bioaccumulation, styrene possible human 

carcinogen
• Ceramic tiles with (radioactive) zirconium

– Zero energy buildings
– Indoor exposure to ionizing radiation

• Biofuels 
– Renewable energy
– Loss of biodiversity and landscape values
– Land availability for food / intensification agriculture

https://dspace.library.uu.nl/handle/1874/314855

https://dspace.library.uu.nl/handle/1874/314855
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http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0185809&type=printable

2011
2017

2018
In NL 181 of 358 bee species
on Red List: at risk of extinction

INSECTAGEDDON

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

https://www.theguardian.com/commentisfree/2017/oct/20/insectageddon-farming-catastrophe-climate-breakdown-insect-populations

https://www.theguardian.com/commentisfree/2017/oct/20/insectageddon-farming-catastrophe-climate-breakdown-insect-populations
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Systemic means:
- opposite of IPM: pre-emptive strike

in stead of last resort 
- convenience pesticides

Imidacloprid + Thiamethoxam
+ Clothianidin in EU (before ban):
>200 products
>1000 allowed applications

Nicotine

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

toxic from inside

Neonicotinoids

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

http://www.tfsp.info/assets/WIA_2015.pdf
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Toxicity of neonicotinoids
Pesticide ® Use

LD50 
(ng/honeybee)

Toxicity index
relative to DDT

DDT Dinocide insecticide 27000 1

Amitraz Apivar insecticide / acaricide 12000 2

Coumaphos Perizin insecticide / acaricide 3000 9

Tau-fluvalinate Apistan insecticide / acaricide 2000 13.5

Methiocarb Mesurol insecticide 230 117

Carbofuran Curater insecticide 160 169

λ-cyhalothrin Karate insecticide 38 711

Deltamethrine Decis insecticide 10 2700

Thiamethoxam Cruise insecticide 5 5400

Fipronil Regent Insecticide 4.2 6475

Clothianidine Poncho Insecticide 4.0 6750

Imidacloprid Gaucho Insecticide 3.7 7297
Toxicity of insecticides to honeybees compared to DDT. The final column expresses the 
toxicity relative to DDT. (Source: Bonmatin, 2009) 
http://www.bijensterfte.nl/images/Bonmatin-conclusions-sentinelle-gb-2009.pdf

http://www.bijensterfte.nl/images/Bonmatin-conclusions-sentinelle-gb-2009.pdf
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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
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https://peerj.com/articles/5255/

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

https://peerj.com/articles/5255/
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 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
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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
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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
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The importance of bees
• 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)
• Value in Europe: 14.2 billion Euro / yr
• 94% of all flowering plants on earth depends on 25000 bee 

species for reproduction and evolution
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2009 2010 2011 2012 2013 2014

2015 2016

Since 2004,
NL surface
water is 
heavily
polluted with
Imidacloprid

www.bestrijdingsmiddelenatlas.nl

Only 1.6 to 20% of 
applied neonicotinoid 
is absorbed by the 
growing crop (Sur & 
Stork 2003)
80 to 98.4% leaches
to soil & water!

http://www.bestrijdingsmiddelenatlas.nl/
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Findings on aquatic ecosystems
• 45% of all samples (n=9037) on 801 locations: 

imidacloprid exceeds MTR (>13 ng/l)
• 70% reduction in macrofauna

abundance in polluted water
• Permanent leaching of 

Imidacloprid year round 
from fields to surface water

• Meeting MTR requires 
reduction of use by at 
least 90%

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0062374

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0062374
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https://www.nature.com/articles/nature13531

https://www.nature.com/articles/nature13531
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Top 10 of circumstances / characteristics 
of risk migration

Rank Circumstance / characteristic
# 

cases
1 Lack of systems analytic approach 37
2 Incomplete life cycle assessment 27
3 Lack of critical reflection on risks and promised benefits 25
4 No incentives to meet ALARA 25
5 Persistence and/or bioaccumulation 17
6 Ignoring ignorance 14
7 Novel material / special unfamiliar properties 11

8
Mismatch novel aspects and authorization tests / 
standards etc 10

9 Unreflective upscaling from small scale experiences 9
10 Non standard situations 4

https://dspace.library.uu.nl/handle/1874/314855

https://dspace.library.uu.nl/handle/1874/314855
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(society)
Practical problem

Technical problem
(science)

translate interpret

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

Is reducing complexity into technical SDG goals a recipe for conservation of misery?

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

	Can we escape the �law of conservation of misery?��Dilemmas concerning rapid energy transformation and our biosphere
	Slide Number 2
	Recent example
	Types of risk migration / �risk transformations
	Survey results: selected cases
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Toxicity of neonicotinoids
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	The importance of bees
	Slide Number 17
	Findings on aquatic ecosystems
	Slide Number 19
	Top 10 of circumstances / characteristics �of risk migration
	Slide Number 21

