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This Is What Your Grocery Store Looks Like Without Bees

https://www.huffpost.com/entry/store-without-bees_n_5500380

https://www.huffpost.com/entry/store-without-bees_n_5500380


• Globally, the study calculated that 3%–5% of fruit, vegetable, and nut 
production is currently lost due to inadequate pollination

• Half a million people die prematurely every year due to global insect 
pollinator decline that has impacted the availability and price of 
healthy foods such as nuts, legumes, fruits and vegetables.

• Middle-income countries, including India, Russia and China are among the 
hardest hit. 

Source: Mongabay Study in EPH: https://doi.org/10.1289/EHP10947

https://india.mongabay.com/2023/04/decline-in-pollinators-linked-to-half-million-premature-human-deaths-every-year-shows-study/
https://doi.org/10.1289/EHP10947


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)
• Estimated global values of pollination (2020) range widely 

from US$ 195 billion to US$ 657 billion annually
• 94% of all flowering plants on Earth depends on insect 

pollinators for reproduction and evolution



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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New pollinator emerging 
in China



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.”



Key role for insects in all categories 
of  ecosystem services

• Provisioning 
– Nutrition (food for animals and humans: About 

1,500 edible insect species are consumed by 
3,000 ethnic groups in 113 countries), materials 
(silk, wax, lac, pigments), medicine

• Regulation and maintenance 
– Pollination, seed dispersal, food web support, 

pest control, soil formation, decomposition, 
nutrient cycling

• Cultural
– Esthetic, poetry, scientific, educational, 

inspirational (for many domains, technology, 
robotics, democracy, art, etc)



https://doi.org/10.1016/j.cosust.2020.08.012

https://doi.org/10.1016/j.cois.2021.04.005

https://doi.org/10.1016/j.cosust.2020.08.012
https://doi.org/10.1016/j.cois.2021.04.005


Governing under extreme 
unknowns

• “Insects are disappearing and we don’t even have 
data”

• Globally, insects make up three quarters of animal 
and plant species

• There are approximately 5.5 million insect species
• Nearly 89 percent of these species has not even 

been named
• No global scientific monitoring of insect abundance in 

the past, present and near future
• Strong anecdotal evidence of dramatic declines of 

flying insects (windscreen phenomenon)
• Causes are poorly known, manifold, and(/or?!) highly 

contested



2016

2019

“Global trends in insect populations are not 
known but rapid declines have been well 
documented in some places.”

“… The proportion of insect species 
threatened with extinction is a key
uncertainty, but available evidence supports a 
tentative estimate of 10 per cent (established 
but incomplete)”

“… of an estimated 8 million animal and plant 
species (75% of which are insects), around 1 
million are threatened with extinction
(established but incomplete) 

“Local declines of insect populations such as wild 
bees and butterflies have often been reported, 
and insect abundance has declined very rapidly in 
some places even without large-scale land-use 
change, but the global extent of such declines is 
not known (established but incomplete)”



Pollinator decline: interaction of 
mutually reinforcing causes

PPPP
• Pollen
• Pathogens
• Pesticides
• Places (for nesting)

monoculture



Scientific dissent on what drives insect declines (% of publications 
[n=73] mentioning cause x as the main driver of insect decline)
DOI: 10.1016/j.biocon.2019.01.020
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https://science.sciencemag.org/content/358/6359/109/tab-pdf

2017

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


Systemic = plant takes up the 
insecticide into its sap-stream, 
becomes toxic from the inside

Deadly sowing-dust killed millions of bees



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


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 



 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




Pollinator Stewardship, an International 
Challenge for Science and Policy

• At present the attention for insect decline is low 
in all domains, ranging from scientific research to 
policy-making to nature conservation.

• Global risk requires globally coordinated 
approach: international treaty on pollinator 
stewardship

• End pollinator habitat destruction
• global phase out of the prophylactic use of 

ecotoxic agrochemicals such as neonicotinoids 
and fipronil

• Improve pesticide regulation and transition to 
agroecology



Response options
• Reintroduction and conservation of micro-habitats for 

pollinators.
• Counteract nitrogen accumulation in soils of nature 

areas increases floral biodiversity. 
• Ecosystem restoration 
• Promotion and further development of pollinator 

friendly agricultural practices and landscape 
management
– hedgerows and field margins rich in native wild flowers and 

micro habitats suitable for nesting, flowering trees in 
meadows



What can citizens do?
• Don’t use pesticides in your garden, only use organic ornamental plants, seeds, flower 

bulbs. Native plants are better for pollinators than exotic ones.
• Ask the garden centers to sell more organically grown garden plants and phase out 

pesticides and non-organic plants.
• Replace lawns and tiled areas by  native flower mixes for pollinators
• Place nesting boxes / insect hotels for wild bees and bumble bees in your gardens 
• Ask the municipality for bee friendly management of urban green areas (choice of 

plants as well as mowing and pruning practices) and road margins, 
• Promote creation of flowering green roofs and vertical gardens in the urban 

environment (also helps for climate change adaptation)
• Connect green areas to create pollinator highways in cities
• Urban beekeeping and urban farming can further contribute to the creation of both 

floral resources and nesting resources for wild bees



Lavautet al. (2022). Science 377, 528–530
https://doi.org/10.1126/science.abo6661

?

https://doi.org/10.1126/science.abo6661


Further reading

Pollinators and Global Food Security: the Need for Holistic Global Stewardship
https://doi.org/10.1007/s41055-016-0003-z

Insect decline, an emerging global environmental risk
https://doi.org/10.1016/j.cosust.2020.08.012

Pollinator conservation requires a stronger and broader application of the 
precautionary principle
https://doi.org/10.1016/j.cois.2021.04.005

Halting the pollinator crisis requires entomologists to step up and assume their 
societal responsibilities
http://endsdhi.com/wp-content/uploads/2021/10/edito-COIS.pdf

EU Ban on Neonics: Too Little, Too Late
https://www.greeneuropeanjournal.eu/eu-ban-on-neonics-too-little-too-late/

Heller føre var enn etter snar – bruk ikkje gift mot løvetann!
Kronikk i Stavanger Aftenblad – 12 April 2023
https://www.aftenbladet.no/meninger/debatt/i/kEeX8X/heller-foere-var-enn-
etter-snar-bruk-ikkje-gift-mot-loevetann

https://doi.org/10.1007/s41055-016-0003-z
https://doi.org/10.1016/j.cosust.2020.08.012
https://doi.org/10.1016/j.cois.2021.04.005
http://endsdhi.com/wp-content/uploads/2021/10/edito-COIS.pdf
https://www.greeneuropeanjournal.eu/eu-ban-on-neonics-too-little-too-late/
https://www.aftenbladet.no/meninger/debatt/i/kEeX8X/heller-foere-var-enn-etter-snar-bruk-ikkje-gift-mot-loevetann
https://www.aftenbladet.no/meninger/debatt/i/kEeX8X/heller-foere-var-enn-etter-snar-bruk-ikkje-gift-mot-loevetann
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