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Bees and other pollinators provide
indispensable ecosystem services and are
essen:al for the cul:va:on of one third of crops
worldwide. Yet, this free service may be
threatened by the use of insec:cides among
which neonico:noids. There is currently a strong
debate about banning these pes:cides. Some
argue that their use is essen:al for agricultural
produc:on while others point to the risk of
major damage to pollinators and other useful
insects such as antagonists of pests.
Neonico:noids have been iden:ﬁed as a highly
likely cause for the decline in insect and bird
popula:ons and diversity, but the level of
exposure of pollinators to these pes:cides are
not known on a global scale. Honey bees collect
pollen and nectar around their hive at a distance
of up to 12km. If some of the plants visited by
bees are contaminated by pes:cides, these
molecules will end up in the honey. Thus, by
analysing a honey sample, informa:on on the
general exposure of bees to pes:cides in a given
:me and space can be obtained. As honey is
produced in all con:nents except Antarc:ca and
is easily purchased, it should be possible to build
a global database of pes:cide contamina:on.
We ini:ated a ci:zen science project by asking
friends and colleagues travelling throughout the
world to bring back pots of honey from local
producers. Over 100 volunteers contributed to
this study and thanks to them we build a
collec:on of several hundred of samples. We
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selected 198 samples to obtain a balanced
coverage in diﬀerent regions and analysed them
for the ﬁve most commonly used types of
neonico:noid insec:cides: acetamiprid,
clothianidin, imidacloprid, thiacloprid and
thiamethoxam.
Our results showed that 75% of our samples
contained measurable concentra:ons of at least
one of the ﬁve insec:cides. The average
concentra:on of posi:ve samples was 1.8
nanogram per gram (ng/g). Forty ﬁve percent of
the samples contained two or more compounds
and 10% contained four or ﬁve. Nearly half of
the samples (48%) contained a total
concentra:on of neonico:noids exceeding
0.1ng/g, the lowest concentra:on for which a
nega:ve eﬀect on bees or other non-target
insects has been demonstrated experimentally.
No sample exceeded the maximal
concentra:ons authorised in the EU for human
consump:on (10-50 ng/g depending on the
neonico:noid) but two exceeded this limit if all
ﬁve neonico:noids were considered jointly.
These results show for the ﬁrst :me the
magnitude of the global contamina:on of
landscapes by neonico:noid insec:cides.
Although the measured concentra:ons are
mostly below the level causing direct lethal
eﬀect to bees and other insects, they are within
the range known to cause a range of nega:ve
eﬀects such as neurological disorders leading to
impaired orienta:on and foraging eﬃciency,
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respiratory func:on, reproduc:on, func:oning
of the immune system, and queen survival (i.e.
0.1 ng/g, lowest concentra:on for which such
eﬀects were shown).
Most countries do not have publically accessible
databases of pes:cides use at a level of
geographical resolu:on required to assess their
possible eﬀect on wildlife and human health.
Such data should be made accessible, but un:l
this is done the analysis of honey will con:nue
to cons:tute an easy and eﬃcient op:on to
evaluate environmental exposure to pes:cides.
Although much research has been done on the
impact of neonico:noids on bees and other
organisms, we have only limited data on the
joint eﬀect of several pes:cides and we are only
star:ng to understand their possible eﬀects on
vertebrates including humans. Our results show
that mul:ple contamina:ons are frequent. We
only analysed ﬁve of the hundreds of pes:cides
used in agriculture. It is highly likely that our
samples are contaminated by many more
pes:cides, each of which probably at low
concentra:ons, but which jointly have unknown
eﬀects on bees and other living organisms.
Numerous studies have documented a global
decline in the diversity and abundance of
insects, birds and other organisms. Increasing
intensiﬁca:on of agriculture and use of
pes:cides have frequently been found to be the
most likely cause for these declines. Our study
contributes to the exis:ng broader debate on
the use of synthe:c pes:cides in agriculture.
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