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Executive summary

The primary insecticide used by the City of Moscow parks staff, Imidacloprid, is not 
compatible with a sustainable, healthy environment. A large body of research demonstrates
that it and other “neonicotinoids” in the same class of insecticide have large and harmful 
effects on non-target beneficial insects such as pollinators. There is also a growing body of 
research showing ill effects on other living things, including birds, fish, and critically, 
humans. However, we should be careful in recommending alternatives, since some of the 
new insecticides coming in to replace neonicotinoids also seem to have harmful effects on 
beneficial insects. Promisingly, there are some effective insecticidal soaps that show promise 
as a substitute for our hard-working city parks staff. 

Background and need for sustainability assessment 

The City of Moscow uses a number of pesticides and herbicides to help it manage parks and 
public spaces (see table at the end of the document). These include a number of herbicides 
with a range of specificities/targets and ways of acting, a fungicide, and an insecticide. The 
insecticide (Imidacloprid, brand-name Mallet 75 WSP) is of particular concern from the 
perspective of a sustainable environment because it is the family known as “neonicotinoids,” 
which are the most commonly used class of insecticides in the US, and act to kill a wide 
range of insects, including beneficial insects such as pollinators and predators of common 
insect pests. Research also indicates that neonicotinoids are linked to declines in bird 
populations, as well as negative impacts to fish and aquatic ecosystems, and recently, to birth 
defects in white-tailed deer. There is also a small but growing body of research showing 
human health concerns from neonicotinoids. As a result of these impacts to beneficial 
insects, neonicotinoids have been banned in the European Union.

Why are neonicotinoids so popular? 

Neonicotinoids are popular for a reason- for a long time, they were thought to be not very 
toxic to mammals, including humans, and are very effective at controlling hard-to-kill 
insects, including those in soil that can eat seeds and young plants. They can even be pre-



applied to crop seeds, allowing them to protect plants from early predation by insects. But 
they can also be applied to leaves and stems to stop pests such as aphids, which is what the 
City of Moscow uses them for. They are also long-lasting, and can continue to kill insects for 
several weeks after application. From the point of view of a city such as Moscow, treating 
areas where people and pets are likely to be exposed, Neonicotinoids’ reputation for low 
toxicity for mammals and long-lasting efficacy is very appealing. But given how 
neonicotinoids work, and an increasing body of research on the negative effects they have on 
a wide array of living thighs, this reputation for safety is being questioned (see above for 
links to research on the negative effects of neonicotinoids).

How do neonicotinoids work?

Neonicotinoids are neurotoxins, permanently binding to insect nerve cells, then 
overstimulating and eventually destroying them, resulting in paralysis and death. They are 
called neonicotinoids (greek for “new nicotine-like substance”) because, like nicotine (a 
natural chemical found in tobacco and other plant leaves), they bind to nicotinic 
acetylcholine (nACh). Troublingly, nACh receptors are also found in human brain cells, 
where they play a critical role in helping us learn, remember, regulate mood, and sense and 
process our environments. Studies have demonstrated links between neonicotinoid exposure, 
including Imidacloprid, to brain development issues, autism, heart defects, and other 
developmental abnormalities, although these studies are small in size and more research is 
needed. In animal models (e.g., rats), neonicotinoids have been linked to reductions in sperm 
quality (this study and others).
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