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Introduction
Defra has requested that the UK Expert Committee on Pesticides (ECP) provide its
current assessment of the risks to pollinators posed by the neonicotinoid pesticides
thiamethoxam, clothianidin and imidacloprid.
In 2013 the EU agreed to restrict the use of these neonicotinoid pesticides on a range
of mostly flowering crops. Earlier this year the Commission proposed further restricting
the use of these pesticides (so that they could only be used on plants that spend their
entire life cycle in permanent greenhouses).

Background
Since the Committee’s predecessor last formally wrote to Ministers on the overall
assessment of risks to pollinators from neonicotinoids in 2013, it has kept a close
watch on emerging evidence about neonicotinoids and pollinator health. New scientific
reports are regularly reviewed by the ECP, which weighs their scientific rigour,
contribution to the evidence base, consistency with previous findings and coherence
with general knowledge about the hazard. Periodically, the ECP reviews the current
balance of evidence and tests it against previous advice to Ministers.
At its July 2017 meeting the ECP considered a major study entitled “Country-specific
effects of neonicotinoid pesticides on honey bees and wild bees”, a link to which can
be found at: http://science.sciencemag.org/content/356/6345/1393.full. At the same
meeting the ECP also considered several potentially important recently published
scientific reports, including the work of Tsvetkov et al, “Chronic exposure to
neonicotinoids reduces honey bee health near corn crops” which can be found
at http://science.sciencemag.org/content/356/6345/1395.full and other papers. The
Committee’s views on these studies and the current balance of evidence are given
below.
The study by Woodcock et al., Science, June 2017
The study by Woodcock and colleagues assessed the effect of exposures to the
neonicotinoid pesticides clothianidin and thiamethoxam on honey bees and wild bees.

It was conducted at sites in Germany, Hungary and the UK. Effects were reported
against two of the three EFSA primary assessment end-points: over-wintering success
(whether there is a significant difference between the control and treatment colonies
in colony strength following the over-wintering period (i.e. in the next spring following
the exposure period)) and colony strength (the number of individual bees a colony
contains). Forage mortality was not studied.
For honey bees the results differed between countries or, more precisely, the
situations that prevailed at the test sites.
Over-wintering success: In Germany, following exposures to the two pesticides no
overall effects on over-wintering success were detected. In Hungary, no statistically
significant effects were detected for thiamethoxam, but exposure to clothianidin was
associated with a lower number of bees, a finding that was significant statistically. In
the UK, over-winter survival of the population was too low to complete a robust
analysis, although findings tended towards those in Hungary.
Colony strength: Colony strength – as judged by worker numbers and number of
storage cells – was not significantly related to exposure to thiamethoxam. Exposure
to clothianidin was associated with a statistically significant reduction in both these
measures in the UK, but not in Germany or in Hungary. Effects on egg cell production
(which is a secondary end-point for colony strength) varied, being lower in Hungary,
higher in Germany, and mixed in the UK; clothianidin exposure was associated with
the statistically significant elevation in Germany, but thiamethoxam was linked with the
statistically significant reduction in Hungary.
For wild bees, no overall effects on queen or egg cell production were detected. The
study highlighted, however, that exposures could arise from historical use of the
neonicotinoid pesticide imidacloprid, still present in the environment. When an
estimate was made of total concentrations of all neonicotinoids in bumble bee and
solitary bee nests, including those due to environmental contamination, a significant
relationship was found between higher pesticide levels and reduced reproductive
success, specifically reduced bumble bee queen production and solitary bee egg cell
production.
The findings as a whole, therefore, present a complex picture. Some evidence exists
that exposure to neonicotinoids can affect the over-wintering success and colony
strength of honey bees, and that neonicotinoids can affect the reproductive health of
wild bees. On the other hand, findings varied by setting and by pesticide.
Certain unavoidable limitations in the investigation may account for some of this
variation. It was noted, for example, that crops grown from the treated seed in
Germany tended to flower later than those elsewhere and, as a result, might have
contained fewer pesticide residues in pollen and nectar; or, that later flowering might
have allowed bees at the German site to forage on a wider range of pollen and nectar

sources; it was further noted that in Germany, oilseed rape grown from treated seed
constituted a smaller proportion of the bee’s diet than in Hungary or the UK; and that
varroa and nosema were less often present in honeybee hives in Germany than in
Hungary or the UK. Findings between countries may also have differed simply by
chance, as the study’s size did not allow it to establish statistically significant effects
as small as those proposed in EFSA guidance. Another possibility is that pollinator
health is dependent on a wide range of other environmental factors, differences in
which may have existed between the sites despite the care taken over the
experimental design; some of these may have existed at the landscape level.
Overall, the study is taken by the ECP to represent further evidence that
neonicotinoids may harm pollinators under field conditions.
Such a conclusion would be compatible with the only other large-scale field experiment
on pollinator health, conducted in Sweden in 2015 (Seed coating with a neonicotinoid
insecticide negatively affects wild bees (Rundlöf et al.)). This study focussed on springsown rather than winter-sown oilseed rape and detected effects in bumble bees and
not in honey bees.
The differences by setting, by agent and between studies underscore the major
challenges posed to robust risk assessment: subtle but important differences in risk
may exist according to the landscape and circumstances in which neonicotinoid
pesticides are applied.
Of concern to the Committee was the evidence on environmental contamination by
imidacloprid. This pesticide is known to persist in the environment, and the study by
Woodcock et al adds to a growing body of evidence which implies continued risks
beyond the season of application and in non-target plants foraged by bees.
The study by Tsvetkov et al., Science June 2017
This study established that honey bees near corn crops in Canada were naturally
exposed to neonicotinoids for up to 4 months and it quantified their exposures. Honey
bees were then fed an experimental diet containing clothianidin at field-realistic levels
for 12 weeks and found to have higher mortality and queenlessness over time.
The acute toxicity was doubled in the presence of a commonly encountered fungicide.
This is the first substantive evidence of this kind from the field and is an observation
that lies outwith the regulatory framework.
The study adds to a growing literature implying adverse effects on honey bee health
at exposure levels compatible with those measured in the environment; persistence of
neonicotinoid pesticides in non-target plants was evident in the data presented.

Other recent studies
The ECP also considered an experiment by Baron et al. (2017) which reported an
adverse effect of thiamethoxam on the ovary development and feeding of wild bumble
bee queens; and an experiment by Tosie et al. (2017) which reported an adverse effect
of thiamethoxam on honey bee flight ability.
Increasingly, the Committee has noted that a range of adverse effects have been
reported that lie outwith the established regulatory end-points. Such studies add to
the range of plausible biological mechanisms that may explain observed effects in the
laboratory and in semi-field and field studies.
A list of the studies considered by the Committee since March 2015 is listed in the
Annex to this advice note.

ECP conclusions
The ECP considered that the study by Woodcock et al significantly adds to the
evidence base, being compatible with, and adding considerable weight to, concerns
identified in previous research. Other recent reports have also been informative.
The Committee considers that the body of evidence now currently available indicates
that:
•

Exposure to these neonicotinoid pesticides under field conditions can have an
unacceptable effect on honeybee health.

•

Such unacceptable effects are occurring at a landscape level and between
seasons.

•

These neonicotinoid pesticides are relatively persistent in the environment and
can occur in non-target plants foraged by bees.

•

Wild bees (bumblebees and solitary bees) are negatively affected by exposure
to neonicotinoid residues from across the landscape.

•

The unacceptable effects of these pesticides are not always apparent. They
appear to be subtle and driven by environmental factors such as the availability
of feeding sources and bee health stressors.

•

Precise risk assessment is not possible at current levels of uncertainty, posing
a major challenge to risk management.

ECP Advice
The Committee advises that the currently available evidence indicates that the risk
posed to pollinators from the use of three neonicotinoids (imidacloprid, clothianidin

and thiamethoxam) in flowering crops is greater than the position set out in the ACP’s
advice of 2013.
This revised advice is based on the continued emergence of evidence of adverse
effects in pollinators as determined from laboratory studies, evidence of interactions
with other (chemical and non-chemical) stressors, and evidence of landscape scale
effects on honey bees and other bee species. There are also new data/information
that demonstrate the environmental persistence of the neonicotinoid pesticides
(particularly that of imidacloprid as revealed by detection in areas where there had
been no recent known use); such persistence is likely to increase the exposure and
risk to pollinators. These recent studies, when considered altogether, make it difficult
to provide certainty that there is an acceptable risk to pollinators from the use of these
three neonicotinoids on flowering crops. Therefore, ECP supports the current
restrictions.
The advance in knowledge described above and, in addition, important new evidence
of occurrence of residues in plants in non-cropped areas, also raises ECP concerns
about the use of these three neonicotinoids on non-flowering crops (other than those
grown in completely enclosed systems). ECP notes a paucity of published, peerreviewed studies comparable with those that show environmental persistence in
oilseed rape fields and hence direct evidence of an impact on pollinators from use of
these compounds on non-flowering crops. This inhibits the development of fully
evidence-based advice on this issue. However, there remains the potential for effects,
which could occur if:
•

in-field soil residues resulting from the planting of a treated, non-flowering crop
persist into following years when they could be taken up by a mass-flowering
crop; and

•

sowing a treated non-flowering crop results in contamination of non-cropped
areas, leading to subsequent uptake and expression of compound by off-field
wild flowers.

The Committee has identified a number of data gaps/opportunities for further study to
better understand these risks. In no particular order of priority, these are: the impact
of neonicotinoid use on ecosystem services, pollinators other than bees and the
aquatic environment; persistence of these chemicals in soils following different
cropping regimes, particularly those including non-flowering crops; the mechanism for
contamination of plants in non-cropped farm areas; the potential for uptake of
neonicotinoid residues in soil by subsequent flowering crop and non-crop plants;
whether exposure to these compounds may be dampened/amplified when other bee
health stressors are present; whether mitigation measures can be used to reduce
exposures.

The lack of direct evidence to substantiate potential impacts from use of these three
compounds on non-flowering crops is an issue of concern for the Committee. Such
evidence is needed. Nevertheless, on the basis of the limited number of studies to
date, the Committee considers that extension of the current restrictions could be
justified.
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Addendum
Subsequent to the September 2017 meeting of the ECP, a study conducted by Mitchell
et al. ‘A worldwide survey of neonicotinoids in honey’ has been published. This paper
reports that 75% of honey samples collected from across the world contain detectable
neonicotinoid residues reflecting regional differences in the use of different products.
The Committee considers that this does not pose a direct danger for human health
since the concentrations are lower than currently accepted threshold levels; nor are
the average reported concentrations likely to have an acute effect on pollinators,
though the authors argue that chronic effects may arise at these levels. The
Committee feels that this additional evidence of widespread neonicotinoid occurrence
in biological systems across agricultural landscapes further substantiates its advice
that the current restrictions on use could be extended.

Annex
Proceedings of the Royal Society A restatement of the natural science evidence base
concerning neonicotinoid insecticides and insect pollinators (H. Charles J. Godfray,
Tjeerd Blacquière, Linda M. Field, Rosemary S. Hails, Gillian Petrokofsky, Simon G.
Potts, Nigel E. Raine, Adam J. Vanbergen and Angela R. McLean).
(http://dx.doi.org/10.1098/rspb.2014.0558)
Nigel E Raine and Richard J Gill
Nature (2015) doi:10.1038/nature14391
Tasteless pesticides affect bees in the field.
Rundlöf et al.
Nature (2015) doi:10.1038/nature14420
Seed coating with a neonicotinoid insecticide negatively affects wild bees.
Kessler et al.
Nature (2015) doi:10.1038/nature14414
Bees prefer foods containing neonicotinoid pesticides.
Dave Goulson
Nature (2015) DOI 10.7717/peerj.854
Neonicotinoids impact bumblebee colony fitness in the field; a reanalysis of the UK’s
Food & Environment Research Agency 2012 experiment.
https://peerj.com/articles/854.pdf
Gilburn et al. (2015)
PeerJ 3:e1402; DOI 10.7717/peerj.1402
Are
neonicotinoid
insecticides
driving
butterflies? https://peerj.com/articles/1402/

declines

of
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Stanley et al (2015)
doi:10.1038/nature.16167
Neonicotinoid pesticide exposure impairs crop pollination services provided by
bumblebees.
http://www.nature.com/nature/journal/v528/n7583/full/nature16167.html
David et al. (2016)
Environmental International, 88:169–178.
Widespread contamination of wildflower and bee-collected pollen with complex
mixtures of neonicotinoids and fungicides’,
http://www.farmlandbirds.net/sites/default/files/CONTAMINATION_FLOWERS_ENVI
RONMENT_INTERNATIONAL_2016.pdf
Botias et al. (2015)
Environmental Science and Technology doi:10.1021/acs.est.5b03459
Neonicotinoid residues in wildflowers, a potential route of chronic exposure for bees.
http://pubs.acs.org/doi/abs/10.1021/acs.est.5b03459?journalCode=esthag

Henry et al. (2015)
Proc. R. Soc. B 2015 282 20152110; DOI: 10.1098/rspb.2015.2110. Published 18
November 2015.
Reconciling laboratory and field assessments of neonicotinoid toxicity to honey bees
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES): February 2016.
Thompson H, Coulson M, Ruddle N, Wilkins S and Harkin S. (2016)
Environmental Toxicology and Chemistry, Vol. 35, No. 2, pp. 385–393
Thiamethoxam: Assessing flight activity of honey bees foraging on treated oilseed
rape using radio frequency technology.
https://www.deepdyve.com/lp/wiley/thiamethoxam-assessing-flight-activity-of-honey
bees-foraging-on-L0EMm0Hi4S (abstract only)
Henry M, Cerrutti N, Aupinel P, Decourtye A, Gayrard M, Odoux J-F, Pissard A, Rüger
C, Bretagnolle V. (2015)
Proc. R. Soc. B 282: 20152110.
Reconciling laboratory and field assessments of neonicotinoid toxicity to honey
bees. http://dx.doi.org/10.1098/rspb.2015.2110
Moffat C, Buckland S T, Samson A J, McArthur R, Pino V C, Bollan K A, Huang J T-J
& Connolly C N (2016)
Scientific Reports 6:24764 DOI: 10.1038/srep24764
Neonicotinoids target distinct nicotinic acetylcholine receptors and neurons, leading to
differential risks to bumblebees.
http://www.nature.com/articles/srep24764
Woodcock B.A. et al. (2016)
Nat. Commun. 7:12459 doi:10.1038/ncomms12459
Impacts of neonicotinoid use on long-term population changes in wild bees in England.
http://nature.com/articles/doi:10.1038/ncomms12459
Brown et al. (2016)
PeerJ 4:e2249; DOI 10.7717/peerj.2249
A horizon scan of future threats and opportunities for pollinators and pollination.
https://doi.org/10.7717/peerj.2249
Brandt A et al
Journal of Insect Physiology 86 (2016) 40-47
The neonicotinoids thiacloprid, imidacloprid and clothianidin affect the
immunocompetence of honey bees (Apis mellifera L)
http://www.sciencedirect.com/science/article/pii/S0022191016300014 (abstract only)
HFFA Research Paper 01/2017 by Steffen Noleppa. Initiated and funded by Bayer
CropScience and Syngenta.
Banning neonicotinoids in the European Union. An ex-post assessment of economic
and environmental costs.
http://www.ecpa.eu/sites/default/files/documents/HFFA_Research_Paper_neonics_i
nternet_protection.pdf

Schmuck R, Lewis G (2016)
Ecotoxicology DOI 10.1007/s10646-016-1734-7
Review of field and monitoring studies investigating the role of nitro-substituted
neonicotinoid insecticides in the reported losses of honey bee colonies (Apis
mellifera).
https://www.ncbi.nlm.nih.gov/pubmed/27709399
Rolke D, Persigehl M, Peters B, Sterk G, Blenau W (2016b)
Ecotoxicology. doi:10.1007/s10646-016-1723-x
Large scale monitoring of effects of clothianidin dressed oilseed rape seeds on
pollinating insects in Northern Germany: Residues of clothianidin in pollen, nectar and
honey.
https://www.ncbi.nlm.nih.gov/pubmed/27650369
Heimbach F, Russ A, Schimmer M, Born K (2016)
Ecotoxicology. doi:10.1007/s10646-016-1724-9
Large scale monitoring of effects of clothianidin dressed oilseed rape seeds on
pollinating insects in Northern Germany: implementation of the monitoring project and
its representativeness.
http://link.springer.com/article/10.1007/s10646-016-1724-9
Rolke D, Fuchs S, Grünewald B, Gao Z, Blenau W (2016a)
Ecotoxicology. doi:10.1007/s10646-016-1725-8.
Large scale monitoring of effects of clothianidin-dressed oilseed rape seeds on
pollinating insects in Northern Germany: Effects on honey bees (Apis
mellifera). https://www.ncbi.nlm.nih.gov/pubmed/27644949
Sterk G, Peters B, Gao Z, Zumkier U (2016)
Ecotoxicology DOI 10.1007/s10646-016-1730-y.
Large scale monitoring of effects of clothianidin-dressed OSR seeds on pollinating
insects in Northern Germany: effects on large earth bumble bees (Bombus
terrestris) http://link.springer.com/article/10.1007/s10646-016-1730-y
Peters B, Gao Z, Zumkier U (2016)
Ecotoxicology. doi:10.1007/s10646-016-1729-4.
Large scale monitoring of effects of clothianidin dressed oilseed rape seeds on
pollinating insects in Northern Germany: Effects on red mason bees (Osmia bicornis).
http://link.springer.com/article/10.1007/s10646-016-1729-4
The Environmental Risks of Neonicotinoid Pesticides. A review of the evidence post
2013. Conducted by Thomas Wood and Dave Goulson from Sussex University for
Greenpeace January 2017.
http://www.greenpeace.org/international/Global/international/publications/agriculture/
2017/neonicotinoid-pesticides.pdf
Schick R, Greenwood and Buckland S. (2017)
Environ Sci Eur (2017) 29:4 DOI 10.1186/s12302-016-0103-8.

An experiment on the impact of a neonicotinoid pesticide on honey bees: the value of
a formal analysis of the data.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5253394/
Peer review of the pesticide risk assessment for the active substance clothianidin in
light of confirmatory data submitted.
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2016.4606/full
Peer review of the pesticide risk assessment for the active substance imidacloprid in
light of confirmatory data submitted.
http://onlinelibrary.wiley.com/doi/10.2903/j.efsa.2016.4607/full
Outcome of the consultation with Member States, the applicant and EFSA on the
pesticide risk assessment for thiamethoxam in light of confirmatory data.
http://onlinelibrary.wiley.com/doi/10.2903/sp.efsa.2016.EN-1020/pdf
Baron GL, Raine NE, Brown MJF. 2017
Proc. R. Soc. B 284: 20170123.
General and species-specific impacts of a neonicotinoid insecticide on the ovary
development and feeding of wild bumblebee queens.
http://dx.doi.org/10.1098/rspb.2017.0123
Tosie S, Burgio G, Nieh JC 2017
Scientific Reports 7:1201 DOI:10.1038/s41598-017-01361-8.
A common neonicotinoid pesticide, thiamethoxam, impairs honey bee flight ability.
http://www.nature.com/articles/s41598-017-01361-8
Mao W, Schulerb MA, Berenbauma MA.
PNAS 2538–2543 March 7, 2017, vol. 114, no. 10.
Disruption of quercetin metabolism by fungicide affects energy production in honey
bees (Apis mellifera).
https://www.researchgate.net/publication/313678142_Disruption_of_quercetin_meta
bolism_by_fungicide_affects_energy_production_in_honey_bees_Apis_mellifera
J. Peyton, S. Hulmes, L. Hulmes, M. Sárospataki, C. Saure, M. Edwards, E. Genersch,
S. Knäbe and R. F. Pywell B. A. Woodcock, J. M. Bullock, R. F. Shore, M. S. Heard,
M. G. Pereira, J. Redhead, L. Ridding, H. Dean, D. Sleep, P. Henrys,
DOI: 10.1126/science.aaa1190 Science 356 (6345), 1393-1395.
Country-specific effects of neonicotinoid pesticides on honey bees and wild bees
http://science.sciencemag.org/content/356/6345/1393.full
N. Tsvetkov, O. Samson-Robert, K. Sood, H. S. Patel, D. A. Malena, P. H. Gajiwala,
P. Maciukiewicz, V. Fournier and A. Zayed.
DOI: 10.1126/science.aam7470; Science 356 (6345), 1395-1397.
Chronic exposure to neonicotinoids reduces honey bee health near corn crops
http://science.sciencemag.org/content/356/6345/1395.full

