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Executive Summary
This is the third report in a sequence of reports on reducing the use of rodenticide

poisons. It is not necessary to have read the previous reports to read this one, although this
report will take for granted conclusions that were discussed and weighed in depth in the
previous reports. Part one, The Rodent Birth Control Landscape, describes why
rodenticides are crueler to rodents and more dangerous for human children, pets, and
wildlife than most alternative methods for removing rodents from homes, businesses, and
farms. Part two, Eradicating Rodenticides from U.S. Pest Management is Less Practical
Than We Thought, explains why both consumers and businesses have strong incentives to
continue relying on rodenticides. This report (part three) describes and ranks interventions
to reduce rodenticide use in the U.S. according to their expected impact, neglectedness, and
tractability. We leave aside how the interventions we discuss might change attitudes toward
pest populations in the long term due to a lack of relevant evidence.

The report is grouped into sections by the class of intervention: Legislative
interventions, Information campaigns, Technological disruption, and Funding research. We
are pessimistic about the legislative interventions that severely restrict legal rodenticide use.
For example, California's recent ban on second-generation anticoagulant rodenticides
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(SGARs) is riddled with exemptions and may increase the use of alternatives that are even
crueler to rodents. However, there are less controversial reforms, such as sanitation reform,
which would reduce some rodenticide use, especially at the local level.

Our top recommended intervention is investing in improved rodent birth control.
In part one of The Rodenticide Reduction Sequence, we were enthusiastic about an existing
EPA-approved rodent birth control, ContraPest. But in part two, we reported additional
findings that led us to conclude that ContraPest is too expensive and cumbersome to
replace the role that rodenticides currently play. Birth control baits that are cheaper and
more versatile than ContraPest could replace rodenticides in many (though probably not
all) situations.

Our runner-up recommendation is to run digital information campaigns to educate
the public on the costs and dangers of rodenticides. Digital advertising is cheap and can
quickly reach millions of people without having to first develop personal relationships with
voters. Although the relatively grassroots approach of extant anti-rodenticide activism may
be a sign that more impersonal approaches would not work, there is value in testing how
much can be accomplished through mass communication alone.

We acknowledge that some interventions that do not look promising on their own
may increase the tractability of more promising interventions. For example, obtaining
local- and state-level bans may be difficult, and the results may be imperfect, but legal
pressure to find alternatives may spur investment in new technology that is both more
effective and humane than rodenticides. Readers may also have a personal advantage in
implementing certain interventions and therefore may want to prioritize them, even if
other interventions are more highly ranked in this report.

Background
In part one of our series of reports on rodenticides, The Rodent Birth Control

Landscape, we summarized why rodenticides are among the most inhumane ways to
manage rodent infestations. In addition to estimating how many rodents are affected by
rodenticides in one major U.S. city, we explored how much suffering alternative rodent
management techniques may cause. We dedicated the most attention to ContraPest, an
EPA-approved liquid bait that reduces fertility in rodents without killing them or causing
them pain.

Although part one gives guidance for how individuals can avoid personally harming
rodents, it was silent on how to most effectively reduce rodenticide use at a societal level. In
part two we provided context for why rodenticide use is so ubiquitous and unlikely to
decline on its own anytime soon. We aim for the present report to serve as a one-stop shop
for understanding what has and has not been tried for reducing rodenticide use, and how
promising each of these tactics is in terms of their impact, neglectedness, and tractability.

In addition to relying on desk-based research and expert interviews, we also used
online surveys to better understand the attitudes towards anti-rodenticide legislation and
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awareness of rodenticide harms. We weighted this data so that the results would be
representative of U.S. adults—the consumers who could switch away from using
rodenticides and the voters who could insist that their legislators restrict rodenticides. The
deidentified datasets and syntax we used to analyze the results are available at
https://osf.io/3unzb/. We also created step-by-step walkthroughs of our analyses (polling on
legislative interventions, qualitative reasons underlying polling responses, and prevalence
estimates of awareness of rodenticide harms), which include findings we did not have room
to discuss here.

Who is this report for?

The target audience is anyone who agrees that rodenticides should be, at best, a last
resort for killing rodents, and is motivated to not only avoid rodenticides in their personal
life but also use their time or money to reduce rodenticide use at a societal level. The
report therefore should appeal to major grantmakers and grassroots activists alike. For the
most part, it should also be useful regardless of the specific reason why one opposes
rodenticide. Our main goal is to reduce as much suffering as possible, regardless of species
membership, and so our primary reason for objecting to rodenticides is the prolonged
suffering it causes rodents. Although we also care about the secondary impacts on rodent
predators, pets, and children, we assume that a much larger number of rodents suffer due
to rodenticides than all other groups combined (with high uncertainty, we estimate that
about 31 million rodents are exposed to rodenticides each year in the U.S. in urban areas
alone). Of course, it is possible that the extent of secondary exposure is widespread enough
and the ripple effects on the environment are significant enough that focusing on
non-target wild animal welfare rivals the focus on rodent welfare. As we note below, there is
deep uncertainty about the extent of secondary exposure and how much suffering sublethal
exposure causes.

Our interviews with anti-rodenticide activists and examinations of their public
statements reveal some substantive disagreements about what outcomes are desirable,
though most of the disagreements are about empirical matters rather than values. While we
would be enthusiastic about the increased use of rodent birth control, Poison Free Malibu
and Rodenticide Free B.C. oppose it, arguing that it only works in combination with
rodenticides and worrying that it may have negative ecological effects. Poison Free Malibu
also regards killing rodents as unnecessary and instead promotes controlling trash, sealing
buildings, and live trapping. In contrast, The Center for Biological Diversity argues that live
traps pose too high of an infection risk, and instead recommends snap traps as the most
humane option given the practical necessity of killing rodents that have occupied one's
domicile. Raptors Are The Solution (RATS) is principally concerned with removing SGARs,
tolerating other types of rodenticides that are not (to our knowledge) as toxic to raptors (see
page 7 of RATS Activist Toolkit). Fortunately, in most cases, all of these different coalitions
will agree that reducing rodenticide use of any kind is at least neutral, if not highly positive.
Thus, most of our recommendations will apply to everyone who wants to reduce
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rodenticide use, even those for whom reducing rodent suffering is a remote concern. A
possible exception is the use of rodenticides for eradications of invasive rodent populations
on islands, which is discussed at length in part two.

It is less certain how generalizable our research is to those living outside of the U.S.
Doing anti-rodenticide work in the U.S. may be the most impactful choice, as it apparently
purchases more rodenticides than any other country in North America, the region with the
most rodenticide use. That said, we suspect that the incentives that explain rodenticide use
in the U.S. apply to many other contexts and that the strategies available for restricting
rodenticide use are broadly similar, even if the institutions through which change occurs
differ by country. Accordingly, we have treated the results of anti-rodenticide advocacy in
Canada as highly relevant to the U.S. context, even though there are undoubtedly relevant
differences in the two countries' political landscapes.

How to read this document

For each intervention we describe, we provide a summary, give background
information and evaluate it using the Impact, Neglectedness, Tractability (INT) framework.
Because this document is long and we envision readers consulting it as a reference on
specific interventions, each section is written to be comprehensible on its own, and
therefore some content is repeated between sections.

Impact, Neglectedness, Tractability

What do the Impact-Neglectedness-Tractability rankings mean?
The INT framework is commonly used in the effective altruism movement to

identify the most pressing problems, causes, or interventions. Impact is ultimately what
matters, but it also matters that you are doing something that someone else wouldn’t have
done anyway (neglectedness) and that what you’re doing is not too unlikely to have a result
(it’s tractable).

Impact, neglectedness, and tractability are defined in this report as relative to the scope of
the cause area (rodenticide reduction).

● Impact means the ultimate number of animals spared from rodenticide harm and
the intensity of the suffering averted.

● Neglectedness means how few resources are currently dedicated to the problem.
Here, it is operationally defined as how quickly the interventions would be
implemented given the amount of resources that are already being devoted to
reducing rodenticide use. A neglected intervention is expected to not take place on
its own for many years, if ever, whereas an intervention would not be neglected if it
is likely to be implemented in the next year or so.

● Tractability means how difficult it would be for a given intervention to succeed.
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Locating citations, bibliography, and supplementary materials

● All of the reports in this Sequence are associated with this Open Science Framework
project.

● The survey data we collected can be found here.
● Linked pages are archived with perma.cc unless they are highly stable or meant to

be accessed dynamically. To see the live link instead of the archived link, simply
click ‘View the live page’ in the top right corner of the archived page.

Legislative interventions

State-level bans

Summary

Intervention: Legally banning the use of rodenticides at the state or province level for
some or all use cases.

Impact: Medium to Low. The impact of a rodenticide ban depends on several factors:
1. what substances are covered in the ban
2. the extent of loopholes and exemptions
3. the humaneness of the alternatives pest managers and pest control customers would

use to replace rodenticides
4. enforcement of the ban
5. the invention of new products not covered by the ban.

We roughly estimate that a total ban on rodenticides in California would spare 9.5 million
rats from suffering and death a year. However, a total ban is not what was passed into law.
When advocates begin by trying to outlaw rodenticides, what ends up passed into law are
bills full of exemptions and loopholes, with little funding for enforcement and plenty of
inhumane alternatives available. There may be an important indirect effect of pursuing a
credible state ban, however: The threat of regulation may cause product developers to
innovate new rodent control products that are as cheap and effective as rodenticides.

Neglectedness: Medium. There are already many advocates and interest groups who wish
to ban rodenticides because they are unsafe for children, companion animals, and the
ecosystem. Pursuing bans for the sake of humaneness to the target animals is far more neglected
than pursuing bans of rodenticides for these other reasons. There are likely fewer people
pursuing bans outside of California, making it a more neglected intervention in those areas,
but likely also less tractable for similar reasons. For instance, in California, Kian and Joel
Shulman of Poison-Free Malibu built on the pre-existing ban on pesticides in the California
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Coastal Zone, which is protected through The Coastal Act of 1976, which protects marine
and coastal biodiversity.

Tractability: Low. There is heavy resistance to bans and regulations from the pesticide
lobby as well as from industries like agriculture and food processing that currently rely on
pesticides. Even if a ban passes, monitoring enforcement and ensuring that new products
can’t circumvent the ban would likely be a never-ending job that couldn’t be left to the
authorities in the jurisdiction of the ban. Some environmental groups have succeeded at
getting partial bans passed at the state/province level, and it is more tractable to try to
support them and influence them to prioritize humaneness than to take point advocating
for a new ban.

Background

There have been two successful attempts to ban SGAR at the state level: AB 1788 in
California and a provincial order for an 18-month SGAR ban in the Canadian province of
British Columbia that recently became permanent. A lighter ban on rodenticides on state
property like parks, CT SB00239, was attempted recently in Connecticut but it failed.

The successes were the result of extensive compromise. Previous versions of the
California ban were proposed without being taken up by the legislature, and AB 1788 might
not have passed without a lobbyist provided by the Animal Legal Defense Fund. However,
not all parties to the bill were happy with the lobbyist’s concessions to get the bill passed.
Lindsay Zehel of Defend Them All called AB 1788 a “swiss cheese law” because it only
covers SGARs and, even for SGARs, is riddled with broad exemptions and loopholes,
primarily for agriculture and food production. These include “use by any governmental
agency employee for public health activities, use by a mosquito or vector control district to
protect the public health” and “use for the eradication of nonnative invasive species
inhabiting or found to be present on offshore islands”.

Both the California and the British Columbia bills began with grassroots local
activism. We spoke to California grassroots activists Kian and Joel Shulman of Poison-free
Malibu who told us they got their start going from business to business and discussing
alternatives to rodenticides with them. Eventually, they got a law passed in Malibu
requiring dumpsters to be locked when not being used. They met other activists, began to
get to know other city councils, and eventually, they were part of the AB 1788 coalition. Lisa
Owens-Viani of RATS got her start putting out billboards with images of owls and hawks to
raise awareness of the toll secondary exposure was taking on California’s raptors. RATS
filed a lawsuit against the state in 2018 under the California Environmental Equality Act, the
state version of the National Environmental Policy Act (NEPA) act, for not adequately
reviewing anticoagulants before registering them, marshaling documented evidence of the
harms of secondary exposure to rodenticides. RATS “bombarded” state legislators with calls
and letters demonstrating public interest in their cause (Lisa Owens-Viani, personal
communication, June 8, 2022). Then, RATS teamed up with the national organizations the
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Center for Biological Diversity and Animal Legal Defense Fund to sponsor AB 1788. The
movers and shakers behind state-level campaigns don’t have as much obligation to be
based locally as local ban activists do. For instance, Defend Them All is based in Oregon
and involved in international projects. That said, their Rodenticide Free B.C. campaign was
the result of having made many local connections within British Columbia, so local-level
support may still be crucial.

Our biggest concern about getting behind state-level ban initiatives is that the
existing grassroots coalitions and initiatives are mostly driven by concerns about wildlife
secondary exposure, not humaneness to rodents. There is a large and growing evidence
base on the harm that SGARs cause through bioaccumulation and secondary consumption.
First-generation anticoagulants (FGARs) and acute rodenticides (fast-acting,
non-anticoagulants) pose less of a risk because they have shorter half-lives. If keeping these
other rodenticides legal would make banning SGARs easier, many (though not all)
anti-rodenticide activists would accept this compromise. For us, it would be a huge failure
if, say, a rodenticide ban resulted in a rise in indoor glue trap use or if users merely
switched from anticoagulant rodenticides to a rodenticide that still caused serious rodent
suffering but didn’t bioaccumulate.

Impact

We believe that much of the benefit of banning rodenticides would come from
creating incentives to develop and adopt peaceful solutions such as better rodent birth
control. As a Corteva representative told William at PestWorld 2022, regarding why they
have invested in remote sensing products, “what happens in California will eventually come
to the East coast.” California has an outsized impact in setting standards for products sold
throughout the country and the world (you’ve probably seen the hazardous chemical
warning on products you’ve bought online that are there to satisfy California’s Proposition
65), and the pest control world is no exception. Even in cases where California’s standards
don’t directly affect those of others through interstate commerce, California’s higher
environmental or humaneness standards can serve as proof of concept by demonstrating to
other states that they can be done.

On its face, a state ban on rodenticides sounds like it means that no one in the entire
state uses rodenticides. But that’s not so. As discussed in part two, state bans must
accommodate the use of rodenticides in agriculture, food processing, conservation, and in
case of threats to public health. Unfortunately, some of these sectors represent the largest
users of rodenticide.1 Figures on rodenticide sales and usage are not easy to get, but some
market research reports claim to have them. According to Grandview Research, 25.2% of

1 Of course, greater usage does not necessarily translate into proportionally greater exposure. It could
be that many commercial clients use far more rodenticide than they need, or that the uptake of
rodenticides by rodents is low, either because rodents have neophobia and therefore avoid the baits,
or the baits are not as palatable as other available food. Nevertheless, we assume there is at least a
positive correlation between rodenticide usage and rodenticide exposure.
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rodenticide end-use is in agriculture. The free preview of their report indicates that
“household” (presumably not through professional pest control companies) and “urban
center” usage—the primary targets of state-level bans—account for less than one-quarter of
total rodenticide usage in the U.S.2

In the first report in this Sequence, Holly explained her guesstimate model showing
that about 1.5 million rats are exposed to rodenticides each year in New York City—roughly
the equivalent of three-quarters of the city’s estimated 2 million rats. New York City’s
human population is roughly 8 million, so assuming that there are four humans for every
rat3 in the urban United States and that pest management practices are fairly uniform
across urbanized areas of the country, we estimate here that there are approximately 51
million rats living in urban areas in the US. Of these, around 31 million are exposed to
rodenticides each year (Guesstimate makes estimates based on redrawing from a sample
population and so the exact numbers on the sheet may change sometimes). So the impact
of a state-level ban can be estimated as a function of the urbanized population of that state.
A ban in California, which has ~40 million people and a 95% urbanized population would
have a high-end estimated impact of sparing 9.5 million rats a year from suffering and
death from rodenticides (bear in mind this estimate is based only on data for rats—mice
and other rodents are also targets of urban rodenticide use). Pursuing bans in other states
would likely spare fewer rodents.

There are two major issues that could further reduce the direct impact of a state ban.
The first is if much rodenticide use is already illegal and therefore would not be curbed by
the ban, and the second is what rodenticide users will use in place of rodenticides in the
event of a ban.

Is illegal agriculture the real problem?

Secondary ingestion of rodenticides by wildlife may be largely due to practices that
are already illegal, like scattering loose rodenticides on crops without bait stations.
Rodenticides for agricultural use may be purchased without bait stations but they are
meant to be properly contained when used.4 This is, of course, difficult to enforce on every
farm. Bill Welsh, who sits on the Board of Directors of the National Pest Management
Association as well as running his own pest control business, told us that it is tempting for
some farmers to save money by not buying bait stations and to save time by not loading
them, instead just scattering rodenticides all over their fields. Sometimes above-ground
broadcast baiting is legal and considered the best practice, as described here for orchard
pest management, but Welsh noted that many farmers who do this are growing crops like

4 Pellets may be applied loose in burrows, but they are supposed to be applied no higher than six
inches underground.

3 One rat for every four humans is likely an overestimate, because New York City is one of the
“rattiest” cities. Readers can play with the ratio themselves in the guesstimate model by altering the
ROR term.

2While we have not done the vetting to ensure that these numbers are based on sound estimation
methods, we expect that they provide at least a crudely accurate guide to rodenticide end-use.
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marijuana illegally, and so are not submitting to professional licensure or government
oversight. This claim is consistent with the findings from studies of carcasses found in the
Sierra National Forest that traced their exposure back to “the numerous illegal marijuana
farms throughout the western United States” (Thompson et al., 2014) and with observations
of poisoned owls as part of long-term ecological research in California (Franklin et al.,
2018). According to Welsh, these illegal agricultural operations are the likely cause of
secondary ingestion of rodenticides by wildlife in California, not rodenticide baits laid out
by a pest management professional at urban businesses and residences, as anti-rodenticide
advocates allege.

Of course, one might expect representatives of licensed professionals to blame
negative externalities on unlicensed users to deflect responsibility. It is established, after all,
that wildlife can be exposed to rodenticides when they eat rodents that have consumed
rodenticides in properly secured bait stations (Quinn & Swift, 2018). However, we
subsequently learned that illegal marijuana grows in the western U.S. are staggering in scale,
actually increasing after state-level legalization of marijuana in California. By analyzing
satellite images of “nearly 3,000 square miles of land in parts of six counties: Siskiyou,
Trinity, Mendocino, Shasta, Butte, and San Bernardino”, the LA Times estimated that it
“contained 25 million square feet of illicit greenhouses with ample capacity to grow 2.6
million pounds of weed—enough to supply the entire legal California market.” The LA
Times also relayed reports of illegal insecticide and rodenticide use at some of these sites:

On one 2021 raid, deputies found bottles of Metrifos [organoposhate
Methamidophos], with “peligroso”—dangerous—and a skull and crossbones on the
label. The nerve poison, taken off the U.S. market in 2009, is still sold in Mexico to
protect crops from rodents. [...]

Unchecked chemical fertilizers have been deployed, along with banned, lethal
pesticides.

The California water department has begun conducting raids because of the dire
water shortages these illegal farms create—the above article states “Millions of gallons of
water are being diverted at a time of severe drought, pulled out of aquifers even as the wells
of local homeowners go dry”. But “[t]he biggest [California] player in combating illicit
cannabis is the Department of Fish and Wildlife, which focuses on the impact growers have
on streams and fauna.”

Legal agricultural use of rodenticides is pretty well protected (see part two), and
there are likely good reasons that illegal agriculture operations have not been eradicated,
such as the growers being armed and the lack of a specific enforcement mechanism (Quinn
et al., 2019, p. 217). Even if there were the political will to crack down on rodenticide
application in agricultural settings, enforcement would be labor intensive.

More research is needed to firmly establish the link between illegal growers using
rodenticides improperly and wildlife morbidity and death. This issue could prove another
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arrow in the quiver of those opposing illegal marijuana growers for other reasons, such as
trespassing, destroying forest land, and being a generally dangerous presence wherever
they settle.

Substitution effects

The appeal of banning harmful substances is harm reduction. But harm is only
reduced insofar as people don’t adopt harmful alternatives instead. For example, many
wildlife advocates have focused on SGARs because they are apparently responsible for the
lion’s share of non-target wildlife poisonings. But how much harm reduction will a ban on
SGARs achieve when FGARs are still available? More importantly for our purposes, how
many animals are spared suffering and death when non-anticoagulant rodenticides with
less bioaccumulation risk are used instead? And if poisons were banned entirely, would
people just turn to harmful devices like glue traps (p. 5)?

What alternatives do people turn to when SGARs are banned? In August 2021,
Patrick Lynch, senior vice president of sales at Bell Laboratories, told Pest Control
Technology that, even before the passage of AB 1788, Bell Labs had been preparing to sell
new forms of bromethalin– an acute, non-anticoagulant rodenticide– to its California
customers to compensate for the loss of SGARs. “When AB 1788 became law in late 2020,
Bell had been working to achieve registration on two new California-only rodenticides.
This spring, Bell was able to introduce Contrac California Bromethalin Blox to its
California customers, ensuring pest management professionals in California maintained
access to a breadth of options, no matter the regulatory challenges. Bell also just launched
Contrac California Bromethalin Soft Bait to the California market.” Erin Ryan from the
British Columbia Society for the Prevention of Cruelty to Animals (BC SPCA) told us that
their impression was that many pest managers simply switched to FGARs after the SGAR
ban in British Columbia. FGARs generally seem to be less harmful to non-target wildlife
than SGARs (pdf), especially to birds, so getting pest managers to switch to FGARs is an
improvement for the ecosystem and non-target wild animals, but the magnitude of the
improvement is much smaller than advocates had hoped when they sought to ban all
anticoagulant rodenticides.

Holly cold-called pest control businesses in California to ask 1) if they had used
SGARs before the ban, and 2) what they now use instead in situations where they would
have used SGARs previously. The one business that answered the questions responded that
they now use bromethalin. From the perspective of the wildlife advocates that pushed for
California bill AB 1788, this is a victory, because there is less evidence of bromethalin
bioaccumulating or traveling up the food chain significantly.5 But, from a welfare

5 Some sources indicate very little bioaccumulation and secondary poisoning (page 57, pdf), while
others state that “acceptable risks of secondary poisoning of species feeding on poisoned
rodents…could not be concluded” (page 21, pdf), but they all agree that more research is needed. It’s
possible that the lack of evidence of bromethalin bioaccumulation is simply lack of evidence and not
a lack of bioaccumulation.
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perspective, bromethalin is probably not much better than anticoagulant rodenticides.6

When we spoke to Defend Them All, who supported the passage of AB 1788, they told us
that, after seeing all the exemptions in the final form of this “swiss cheese law” and
witnessing the substitution effects, they now believe a ban has to cover all rodenticides to
effectively reduce the harmful impact of these products. But the scope of substitution
effects from a welfare perspective is wider than poisons—even a full rodenticide ban
doesn’t cover glue traps.

Even if pest managers substituted SGARs with humane methods of pest control, it is
still not clear that humaneness would drastically improve because consumers may refuse to
incur the cost increases of more expensive pest control. If bans make professional pest
management services less effective, more expensive, or riskier (pets may be irreversibly
poisoned), then consumers will be disincentivized to use them. Instead, consumers would
probably turn to DIY pest control products, which may include poisons purchased from the
internet, acute rodenticides, ineptly used traps and devices that needlessly prolong rodent
suffering, or inhumane glue traps. As it is, our survey data reveals that over half of U.S.
adults have tried to manage a rodent problem themselves in the past 10 years, while only
about 20% have hired a professional to help in the past decade.

What should animal welfare advocates seek to ban to minimize substitution effects?
Charity Entrepreneurship proposed a dual rodenticide and glue trap ban (p. 29, pdf), but
ever-increasing prohibitions become ever harder to pass. (Though not impossible—the
District of North Vancouver banned all anticoagulants and glue traps on municipal
property; Erika Nassichuk, personal communication, February 1st, 2023). As the proposed
ban becomes bigger and more sweeping, there’s less potential for coalition building and
compromise. The focus on banning SGARs allows animal welfare advocates like us,
environmentalists, wildlife advocates, food safety advocates, birders, and a long list of allies
to come together where our interests overlap. This high level of support and the potential
to make allies are major reasons that we considered an SGAR ban as a potentially promising
intervention. But the more that we have to anticipate substitution effects to make the ban
effective or impactful, the more substances and practices would have to be banned for a
ban to achieve our aims, and the more apparent the actual length of this path to reducing
rodenticides becomes.

Negelectedness

State-level bans on rodenticides as a cause are not highly neglected. There have
been two successful state-level bans of SGARs, one in California and one in British
Columbia, in the last five years. In areas where a ban is “neglected” as an intervention, the

6 Bromethalin probably causes more intense suffering for the target rodents than anticoagulant
rodenticides by inducing swelling of the brain and demyelination of the nerves, leading to potentially
painful sensations and loss of motor control. But it also kills more quickly than anticoagulants
(anticoagulants take 5-7 days to kill no matter the dose ingested, whereas bromethalin kills in a few
days when consumed at full dosage), meaning less time is spent suffering by the average victim, so
we’re not sure exactly how they compare in terms of humaneness.
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reason is usually that it wouldn’t be tractable in that state due to the unpopularity of the
idea. However, there likely are states that have enough positive sentiment toward a ban and
simply haven’t had a successful grassroots effort like those in California and British
Columbia. Connecticut and Massachusetts have seen a number of bills introduced at the
state level to protect wildlife from rodenticides, showing that there is interest among the
people and some degree of receptivity from lawmakers. There may be other states with
latent receptivity to banning rodenticides, perhaps with grassroots activists ready to pursue
a ban, that could be identified through polling and helped along by critical injections of
money and connections.

Tractability

Unfortunately, banning rodenticides is not highly tractable. The path to legislation is
long, with many steps, and each of them presents serious difficulties to efforts to ban
rodenticides to improve wild animal welfare. To begin with, the idea of a comprehensive
rodenticide ban (i.e., of all rodenticides, without exemptions) is not popular across the U.S.
Our polling found only 32.8% of U.S. adults said they would be in favor and 49.6% said they
would be opposed (Fig. 1 below). Follow-up polling in a different sample where respondents
were asked to describe their reasoning suggests that, while concern for wildlife is common
among supporters of a state ban, it is less common among those who oppose it or do not
support or oppose it. Common reasons for opposition included a belief that rodenticides
are necessary for managing rodent populations, suggesting that increasing belief in the
availability of efficient alternatives is key to increasing support for state-level bans.

However, depending on the location and the activists, state or province-level
support for a ban can be raised, as we have seen in California and British Columbia.
Regression analysis of our polling data finds that respondents in northeastern states are
most receptive to a state-level ban, whereas midwestern respondents are the least receptive.
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Figure 1. Support and opposition to a state-level ban on rodenticides.

Potential funders take note—the path to state-level bans so far has begun with
connected local grassroots networks. The successful anti-rodenticide campaigns we’ve seen
started locally, at the grassroots level. This type of campaign depends on local buy-in and is
difficult to encourage through funds alone. Its effectiveness comes from the demonstration
of local will and effort, so using external funding to create such a movement risks backfiring
by becoming an “astroturf” campaign, as happened with this Michigan anti-puppy mill bill
where the advocates did not come across as local. These grassroots efforts usually begin
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with more modest aims such as convincing local residents to make voluntary changes in
pest control methods or convincing a homeowners association to ban rodenticides while
putting up nesting boxes for owls. Once a network of volunteers is established, a larger
effort such as collecting signatures for a rodenticide ban might be attempted. From our
interviews, it seemed that the early grassroots efforts were a crucial time for organizing
among the principal volunteers and gaining local knowledge about the policies and
circumstances surrounding rodenticide use in their local communities.

Even where powerful anti-rodenticide coalitions already exist, such as in California
and British Columbia, their focus is usually on secondary ingestion of anticoagulant
rodenticides by other wildlife, not rodent welfare. These groups may partner with a rodent
welfare group seeking bans on rodenticides if it existed but, in most locations, establishing
such a group will require additional investment.

But bringing an issue to the attention of a legislative sponsor is just the beginning.
Legislative interventions require cooperation and consensus-building. The originating
group cannot retain control over the final shape of legislation they propose even among
allies, let alone pitted against special interests. Powerful groups like the pesticide lobby, big
agriculture, and island conservationists oppose bans on rodenticides from many different
angles. The environmental committees that revise and make recommendations about bills
can stall legislation for unclear reasons, possibly under the influence of special interests.

Even getting lobbyists on the anti-rodenticide side is not a foolproof solution. The
Animal Legal Defense Fund lobbyist that was essential to the passage of AB 1788 made
more compromises than some grassroots activists were happy with. Although California's
moratorium is a victory in itself, some advocates felt that waiting and building support for
a more aggressive rodenticide ban would have been more productive in the long run than
accepting so many exemptions.

Even if a good bill is passed that addresses the heart of the issue without too many
holes, that law still has to be enforced. There is not always the will or the resources to
enforce the laws on the books, and banning rodenticides is particularly hard to enforce
because there are so many ways for Americans to buy them across state lines or online with
minimal restrictions (see ‘Petition EPA to close online loopholes’ section below). The
following statements are made about enforcement in California’s AB 1788:

● ‘State agencies are directed to encourage federal agencies to comply with
subdivisions (b) and (c)' [that SGARs are prohibited in wildlife habitat areas and that
SGARs are prohibited in the state until the director has concluded the re-evaluation]

● That written authorization must be obtained from the director before carrying out
any research-related activities which are exempt from the ban

● Some facilities exempt from this bill are registered annually and subject to
inspection under a different act in order to comply with the Federal Insecticide,
Fungicide, and Rodenticide Act

There is no mention in AB 1788 of any budget set aside for enforcement. Given the
insufficient resources for dealing with illegal agriculture (see ‘Is illegal agriculture the real
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problem?’ section above), it seems unlikely that there will be much to spare to enforce the
even more restrictive law of the land now that the ban is in place.

Repealing State Preemption Laws

Summary

Intervention: Undo "state preemption" laws, which prevent local municipalities from
banning pesticides that state- and federal-level regulators have not banned. Prevent state
preemption from being enshrined at the federal level.

Impact: Low. Repealing state preemption would allow local jurisdictions to ban rodenticide
not only on municipal property, but also on private property. This benefit may be relatively
minor, if (a) there is more rodenticide use on public than private land, and (b) municipal
bans are sufficient to deter some private rodenticide usage.

Neglectedness: Low. Advocates who wish to ban other controversial pesticides (e.g.,
glyphosate) are already motivated to repeal state preemption of pesticides.
Anti-rodenticide advocates could partly free-ride on these efforts, offering coalitional
support rather than spearheading the efforts themselves.

Tractability: Low. Industries that benefit from pesticide availability are highly motivated to
keep preemption laws in place. Recent attempts to overturn preemption have failed. The
public mostly does not feel passionately one way or the other about state preemption
pesticide laws.

Background

The Federal Insecticide, Fungicide, and Rodenticide Act of 1972 (FIFRA) states that
the federal government has the ultimate regulatory authority to register pesticides and
restrict their use, storage, and sale. FIFRA also allows state governments to regulate
pesticide use, so long as their laws do not allow pesticide use banned at the federal level. In
1991, the Supreme Court ruled that local governments could also regulate pesticides. In
response, industries that use pesticides have successfully lobbied for "state preemption
laws" for pesticides in many states, preventing local jurisdictions in those states from
restricting the use of a given pesticide in cases in which its use has not been restricted at the
state level. House bill H.R. 7266 was introduced a year ago that would amend FIFRA to
make state preemption the law in all states; anti-pesticide advocates expect that legislators
with ties to the agricultural industry will attempt to insert provisions from it into the 2023
Farm Bill.
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State preemption laws do not prevent municipalities from banning themselves from
using rodenticides on public property, but they do affect movements to ban rodenticides
on private property. Nonetheless, state preemption does offer some argument for
prioritizing grassroots advocacy in the four states without preemption laws (viz., Alaska,
Maine, Maryland, and Nevada). Alternatively, some advocates have called for repeals of
state preemptions of pesticides. However, pesticides like glyphosate and neonicotinoids
loom larger in these discussions than rodenticides.

The rhetoric surrounding state preemption of pesticides mirrors state preemption
debates on other topics. Proponents of preemption argue that the variance in laws imposes
a burden on businesses by increasing uncertainty and compliance costs. That burden
makes the states without preemption less economically competitive relative to states with
preemption, making it in states' interests to maintain preemption laws so as to appear
business-friendly. Treskon et al. (2021) reviewed the economic impacts of local regulation
across ten policy areas and found little evidence that is even relevant to the claim that
variability in regulations per se increases costs (as opposed to the costs incurred from the
content of regulations, whether uniform or not across jurisdictions).

For pesticide use, there is also an issue of expertise. Proponents of preemption we
spoke to such as Bill Welsh argue that local communities do not have the expertise to
evaluate the safety of a pesticide. They argue that federal and state-level regulators are
already conservative in approving pesticides, and have the scientific background necessary
to understand the magnitude of the risks of both (a) allowing a pesticide to be used and (b)
the risks of not allowing the pesticide to be used. In contrast, laypeople do not appreciate
the lack of adequate alternatives for registered pesticides and the costs of going without
them. Opponents (e.g., Beyond Pesticides; slide 14 of Poison Free Malibu's presentation)
respond that regulators do not have the best interests of the public at heart, as they are
prone to industry capture. Moreover, regulators do not necessarily consider the myriad
ways in which the harms of a pesticide could accumulate, such as from repeated exposure
to different pesticides that have similar mechanisms of toxicity (Centner & Heric, 2019). In
the case of rodenticides, regulators are almost certainly not considering the harm of
rodenticides to rodents themselves.

We suspect that the most effective argument in favor of repealing state preemption
is that the externalities of rodenticides are borne locally (similar to arguments in favor of
local plastic bag bans; Treskon et al., 2021, p.11). Moreover, if the local jurisdiction decides
that banning rodenticides was a mistake, it could always reverse course. Finally, we are not
aware of evidence that states without preemption pesticide laws have larger rodent
problems.

Impact

It seems unlikely that most local jurisdictions would pursue rodenticide bans that
are more restrictive than the state-level bans, even if they were empowered to. Some
jurisdictions within states without pesticide preemption laws have passed local pesticide
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bans, but they do not all include rodenticides (e.g., Baltimore, Maryland recently banned
pesticides such as glyphosate on public and private land, but still uses rodenticides). Such
bans show that not all anti-pesticide activists are worried about rodenticides, and so
anti-rodenticide activists would need to proactively piggyback off of efforts to ban
pesticides like neonicotinoids. Of course, one might think that banning other pesticides is
highly impactful in its own right, but for present purposes we remain agnostic on the
benefits of banning pesticides other than rodenticides.

Even if local pesticide bans did include rodenticides, we are highly uncertain about
how much it would decrease rodenticide use, mainly because we do not know the relative
amount of rodenticide that is applied by municipalities versus applied on private
properties. It could be that restricting use on public property has a much larger impact.
The main exception might be highly dense urban areas, where rodents are mainly infesting
homes and businesses. However, large urban areas might not need to repeal state
preemption to ban rodenticide use, as there is a precedent of making exceptions to state
preemption in highly populated areas—municipalities with over 2 million people are
exempt from the pesticide preemption law in Illinois (currently only Chicago; Centner &
Heric, 2019). This is apparently due to an appreciation that large cities can secure the
expertise required to make informed decisions and that dense cities may have unique pest
management problems or unique public health threats. Moreover, the inability to ban
private use of rodenticides within a local jurisdiction does not prevent campaigns calling on
people to voluntarily reduce their own rodenticide use. Josh Morse, who recently ended
rodenticide use on public property in Newton, Massachusetts in favor of ContraPest and
BurrowRx, told us that Newton residents have in many cases voluntarily taken up the same
rodent control measures as the city, such as the use of ContraPest.

A potential indirect impact of securing local bans is that it could make eventually
securing state-wide bans easier because a sufficient number of local bans would
demonstrate political will for a more sweeping ban. We scrutinize how valuable this goal is
in detail in the next section on local municipal bans. But, even assuming both that securing
state bans is desirable and that local pesticide bans do convey public will for state-level
bans, it is not obvious that bans on private use would have a much larger impact on
motivating state-level legislation than bans only on municipal use. For example, both
California and British Columbia banned SGARs after a series of local bans within those
jurisdictions, but California's bans did not apply to private property due to state
preemption.

Neglectedness

Senator Cory Booker has introduced the Protect America's Children from Toxic
Pesticides Act multiple times at the federal level. Among other provisions that would
restrict pesticide use, the bill would repeal state preemption in all states. There are also
already several movements to reverse pesticide preemption at the state level (Plevelich,
2020). Anti-rodenticide groups could and should engage in low-cost acts of support for
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these types of legislation, such as co-sponsorship, promotion on social media, etc. However,
there are advocates for food safety and others who are already highly motivated to undo
state preemption of pesticides, so the marginal impact of the (currently relatively small)
anti-rodenticide activists dedicating major resources to this battle is likely low.

Tractability

To our knowledge, none of the recent bills to repeal state preemption have been
successful, apparently in part due to industry efforts to influence environmental
committees (Plevelich, 2020). Because state preemption laws affect all pesticides, not just
rodenticides, they attract the support of many lobbies, such as the National Association of
Landscape Professionals. Repealing state preemption may therefore be a more costly—and
less direct way—of getting reductions in rodenticides than directly campaigning for bans
on rodenticides.

Our polling suggests that the prospect of repealing state preemption to allow for
local bans of rodenticides elicits stronger support than state-level bans do (see Fig. 2 below).
But only about 25% of respondents had a strong opinion in either direction and "neither
support nor oppose" had the largest share of responses. Possibly, the debate over state
preemption seems at least one step removed from the question of whether rodenticides
should be legal or not, and therefore it is of less immediate interest to constituents.7

Consistent with this speculation, our qualitative follow-up poll shows that one of the most
common reasons for supporting the repeal is that doing so would enable the prohibition of
rodenticides, and the most common reason for opposing a repeal is that maintaining state
preemption would enable the continued use of rodenticides. That is, a plurality of
respondents who had a definite opinion judged state preemption based on its consequences
for rodenticides rather than on its own merits. One notable exception is that many of those
who defended state preemption echoed the pest management industry's concern that
repealing it would lead to a confusing patchwork of regulation. Before we had seen this
result, we assumed that worries about non-uniformity would be mostly restricted to those
who have to actually bear the compliance burden. But now we believe that advocates really
do need to address the concern that repealing state preemption would introduce needless
complexity if they are to persuade the public to join them.

7We note that our prompt describing state preemption repeal (see Fig. 2 for the text) was likely too
long and confusing for some respondents. Examination of the follow-up qualitative data shows that
some respondents were indeed confused in that they understood "support" to mean "support state
preemption" and "oppose" to mean "support for a state preemption repeal." Although these confusions
did not appear common or biased in a particular direction, this observation should reduce confidence
in the precision of our estimates.
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Figure 2. Support and opposition of repealing state preemption pesticide laws.
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Local municipal bans

Summary

Intervention: Convince legislators in one's own city or town to stop using rodenticides on
municipal property.

Impact: Medium to Low.Municipal bans do not affect private rodenticide use, though
public rodenticide use may be larger in many towns. Local bans preceded the state-level
ban in California and the province-level ban in British Columbia, suggesting that the
former conveyed a desire for the latter and perhaps made the latter more possible.

Neglectedness: Medium. There have been many grassroots efforts in parts of California,
British Columbia, and Massachusetts to restrict rodenticide at the local level, but
anti-rodenticide advocacy is far from having penetrated most states of the U.S., let alone
most jurisdictions within those states.

Tractability: Medium. The barriers to interacting with local legislators are low, and our
polling suggests that vocal opposition to a ban would be low in the average town. That said,
coordinating a large number of volunteers to all advocate against rodenticide in their own
towns is likely difficult. There are likely other, more scalable ways of conveying public
opinion to state legislators, such as successful ballot initiatives and conducting polls after a
public service announcement campaign.

Background

If state-level bans and repealing state preemption prove intractable, it will still be
possible to ban rodenticides at the local level on municipal property. Despite the limited
scope of municipal bans (rodenticides allowed at the state- and federal-level can still be
used on private property), seeking bans at the local level may still prove effective for several
reasons. The biggest recent legislative gains against rodenticides, the province-level ban of
SGARs in British Columbia and the state-level SGAR ban in California, AB 1788, both began
as grassroots efforts to pass city-level municipal bans.

Impact

Municipal bans can lead to state- or province-level bans.
The BC SPCA first got attention and recognition for its position against the use of

rodenticides when some supporters at the municipal level in North Vancouver included
them in a published policy template. California AB 1788 proponents Poison-free Malibu,
Cities Against Rodenticide Poisons, and RATS all began their campaigns at the municipal
level or lower, such as local Homeowners Associations. Lisa Owens-Viani of RATS
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suggested that advocates getting started in the space begin as she did, by trying to get
rodenticides banned in a local park.

Both the California and British Columbia coalitions grew one municipality at a time
until they were powerful enough to have allies at the state- or province-level. Once these
coalitions have formed, it may be more tractable to continue pursuing legal bans at higher
levels than it would have seemed from the outset. Erin Ryan of the BC SPCA told us she
was hopeful that other provinces would look to the example of British Columbia once the
ban was permanent so that perhaps a national-level ban would be in reach one day.

Besides appealing to voters in a state, another strategic use of municipal bans in the
US may be to try to influence that state’s department of agriculture to use its powers of
preemption (see ‘Repealing State Preemption Laws’ section) to set a ban or increase
restrictions on rodenticides for the entire state.

If the case for local bans rests mostly on increasing the likelihood of a state-level
ban, then the impact of pursuing them is mostly determined by the impact of state-level
bans. As mentioned above, state-level bans so far have many shortcomings, such as
exemptions for industries that use a lot of rodenticides and exemptions for
non-anticoagulant rodenticides. Perhaps the best case for pursuing local bans before a
state-level ban, then, is to ensure that state-level bans are more comprehensive. This is an
unproven case, though, as both the California and British Columbia state-level bans have
many exemptions in spite of the build-up of local bans prior to the state-level bans.

Some cities attract national attention for their rat control policies.
Working for local change in an influential area may lead to a lot of exposure for

your policy. The New York Times publishes frequently about local rat problems and
policies. The Mayor of New York City hosts well-attended press conferences to
demonstrate new rat-catching devices. Malibu has received national coverage on going
poison-free. Another good strategy could be to follow the lead of Newton, MA. Newton
began implementing a mixed strategy of clearing harborage, tracing infestations, and
treating them with ContraPest. Boston and Waltham took note and consulted Newton on
potentially reforming their own policies.

Wealthier communities are more likely to pass a ban, where it will have less impact.
A common refrain we heard from industry representatives is that interest in

banning rodenticides mostly comes from high-income communities that can afford other
types of pest control and who do not have many rodent problems anyway. If true, local
bans would be concentrated in areas where fewer rodenticides are being used, limiting
impact. Regression analyses on our polling data show a positive, statistically significant
effect of income bracket on opinion about local bans. It does seem true that most of the
local bans so far are in wealthy cities (e.g., see the cities that have signed onto Cities Against
Rat Poisons), though perhaps this is due to wealthier communities tending to live closer to
areas with a lot of wildlife. An inability to restrict rodenticides in lower-income
municipalities does reduce the immediate expected impact of successful bans, but that is
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not unexpected in social change—communities with more slack are generally the first that
are able to adopt a widening moral circle—and does not mean that local bans aren’t still a
step on the right path.

Neglectedness

Local activists are constrained by money, connections, and higher-level strategizing,
which funders can provide. Many existing grassroots organizations are already seeking
rodenticide bans—donors and grantmakers could support them (e.g., paying for legal help
or lobbyists). Even though anti-rodenticide organizations exist, there are probably far fewer
local organizations than there are municipalities in which a ban would pass. Mass
information campaigns could broaden the base of anti-rodenticide activists, and there have
been very few that extended larger than the local areas of existing organizations.

Tractability

There is more support for local than state bans. Our survey respondents indicated
greater support for a municipal ban in their own local jurisdiction than a state-wide ban on
all rodenticide usage (see Fig. 3). Our follow-up qualitative poll suggests the reason is that
respondents like the fact that private citizens still have the option to use rodenticides
themselves. This sheds some doubt on the idea that the same constituents that favor local
municipal bans could be relied on to eventually support a state-level ban on both public
and private property. Although still only about half of respondents support a local
municipal ban, there is about an even split between those who oppose it and those who
neither support nor oppose it. So in practice, there would be more vocal individuals in
favor of a local municipal ban than against it in an average U.S. town.
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Figure 3. Support and opposition to bans on rodenticides at the local, municipal level.
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Starting an anti-rodenticide campaign locally is probably the way to achieve change
that is perceived as legitimate. But grassroots organizing is difficult to do well and hard to
scale. Strategies developed for one municipality are often highly idiosyncratic to it, often
focused on a sympathetic council member or local precedent. Most successful grassroots
organizing tactics, such as knocking on doors, getting signatures, and brokering agreements
among local stakeholders are labor intensive and require a certain number of bodies.

Grassroots movements might not represent the most efficient way to change public
opinion and signal that change. For example, in a later section, we note that mass
messaging campaigns, such as targeted digital ads, seem neglected in the anti-rodenticide
movement, despite the fact that they are highly scalable and do not require mobilizing
volunteers familiar with the contours of each and every locality of interest. Mass messaging
might cause a change in public opinion that is trackable via polling. If the polling results
reach legislators, they may vote for a ban even if there are few precedents for doing so at
the local level (Butler & Nickerson, 2011; Tomz et al., 2020).8 One could also convey public
opinion by running a successful ballot initiative that reduces but does not ban rodenticide
use, as we recommend in the Informed Consent section.

Of course, different actors should pursue different strategies based on their
comparative advantage. Think tanks (like us) should focus on tracking public opinion and
communicating the results to politicians, regardless of how those changes in opinion are
accomplished; volunteers can focus on grassroots changes in the localities they best
understand, and try to build larger coalitions like Cities Against Rat Poisons. The main
uncertainty is about whether donors should focus on mass messaging campaigns or giving
financial resources to lots of grassroots activists to empower them to effect change locally.
We tentatively suggest that donors with ties to a community with aligned grassroots
activists prioritize supporting them over mass messaging, but donors without local
connections to high-quality activism would probably do well to put their money towards
mass messaging. In addition to directly reducing private rodenticide usage, mass messaging
might inspire a new wave of grassroots activists who will start their own campaigns.

Informed consent

Summary

Intervention: Pass legislation requiring consumers to sign a consent form describing the
harms of secondary exposure to rodenticides on pets and wildlife before pest managers
apply rodenticides.

8 On the other hand, it is not clear who would be motivated to poll about rodenticides other than
those who already have an opinion about it, and Butler and Nickerson (2011, p. 72) suggest that
partisan polling may have less effect on politicians.
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Impact: Medium to Low. Reading the consent form would likely only deter a minority of
consumers from using rodenticides. However, the indirect effects of (a) increasing
awareness of rodenticide harms and (b) setting a precedent for future restrictions may be
larger, especially if the provision was passed in a highly public way, such as a ballot
initiative.

Neglectedness: Medium. A bill recently introduced in the Massachusetts House of
Representatives included a provision for written consent prior to rodenticide use, but to
our knowledge, the intervention has not been attempted in other states.

Tractability: Medium to High. The provision was dropped from the Massachusetts bill due
to industry opposition. However, our polling suggests that written consent generates very
little opposition from the public.

Background

In 2021, Massachusetts State House Representative James Hawkins introduced Bill
H.3991 that, among other provisions, would require pest managers to provide a written
disclosure that SGARs may cause rodent predators harm to wildlife and pets. Wildlife and
environment advocates in Massachusetts apparently coordinated on supporting Bill H.3991
because they decided it was the most tractable option available to them for reducing
rodenticide use. Boston-based journalist Laura Kiesel told us "I supported the bill because it
was the only bill at the time with any traction in the State House that directly addressed the
issue of rodenticide poisoning on wildlife and because I think we need to be able to track
when and where SGARs are being used and because it hopefully would lay down a
foundation for rolling back their use."

Impact

We are not confident that requiring signed consent would substantially reduce use.
Warnings about off-target exposure would be most likely to deter residential consumers,
who are under less legal and financial pressure to use rodenticides than commercial
customers. Moreover, an expert from a large commercial pest management company told
us that their company, and perhaps many other pest management companies, already
avoid rodenticide use on residential properties as a matter of course. So the informed
consent requirement would only affect pest managers who otherwise would have
encouraged consumers to use a rodenticide or acquiesced to consumers' requests for it.
Finally, it is possible that only the most eco-conscious customers would renege on
authorizing rodenticide use as a result of reading the consent form. Bobby Corrigan, a
rodent control consultant, told us that, while humaneness might sound nice to customers in
the abstract, raising the topic of humaneness with a consumer who is in the midst of an

530 Divisadero St. PMB #796, San Francisco, California 94117
www.rethinkpriorities.org

https://perma.cc/2GPF-X598
https://perma.cc/2GPF-X598
https://www.linkedin.com/in/bobby-corrigan-4aa02076


28

infestation is a non-starter.9 In addition, pest managers could always claim that the written
consent is merely a formality and that the actual risk of harming wildlife in the customer's
particular situation is negligible.

We are more optimistic about the indirect effect of the written consent provision on
raising general awareness of the off-target effects of rodenticide, especially insofar as pest
managers are currently not even making consumers aware of the risks. The popularity of
the provision suggests that it could pass a ballot initiative, and may be a safer path than a
congressional bill, assuming that industry representatives usually have less ability to
undermine the wording of ballot initiatives than congressional bills. Plus, ballot initiatives
command the attention of all voters, which can help maximize the impact of a provision
that mainly produces positive effects by raising awareness rather than by directly changing
behavior.

Neglectedness

We have not seen any evidence that states other than Massachusetts plan to pass a

written consent provision.

Tractability

Our polling finds that almost 80% of U.S. adults would support or strongly support a
signed acknowledgment of the secondary exposure risks of rodenticide, with only about 2%
strongly opposing such a requirement (see Fig. 4). Furthermore, our follow-up qualitative
poll suggests that the most common reason for opposing informed consent is that it does
not go far enough to restrict rodenticides.

9 Burt and Lipman (2021) find that pest managers underestimate the desire among customers for
humane rodent control, as well as the extent to which consumers prefer traps over poison. Possibly,
pest managers are not trying to provide consumers with alternatives to rodenticide because they
falsely believe that consumers do not care. However, it is possible that consumers are reporting
attitudes that are more influenced by their values than their behavior, whereas pest managers are
reporting their expectations of consumers based on how consumers actually react when given a
menu of options that vary in their humaneness.
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Figure 4. Support and opposition to a written informed consent requirement for the application of
rodenticides.
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The major caveat is that when we asked a different set of respondents what
percentage of adults in their state they thought would support a written consent
requirement, the average was only 62.5%. This indirect means of estimating support is
thought to eliminate social desirability bias when polling about sensitive topics (Lehrer et
al., 2019; Lusk & Norwood, 2010). One possible explanation for the higher direct estimate is
that respondents know that providing informed consent is normally seen as an ethical
no-brainer, but do not trust other potential customers not to overreact to what they view as
an acceptable risk of harming wildlife. However, even this more pessimistic estimate
suggests that a majority of U.S. adults would support a campaign to make informed use of
rodenticides mandatory, and it seems unlikely to us that those who strongly oppose the
requirement would pretend to support it.

Unfortunately, tractability is not merely a matter of public opinion for low-salience
congressional bills. While Bill H.3991 passed in the House of Representatives, the provision
requiring written consent of secondary exposure risks was struck from revised Bill H.4931.
The Massachusetts Society for the Prevention of Cruelty to Animals (MSPCA) suggested to
us that this was due to testimony from a regional pest management lobby that complying
with the provision would be burdensome. The pest industry representative instead
suggested a boilerplate warning that is simply distributed to customers once it is
determined that a rodenticide application will take place. The fact that the informed
consent provision was packaged with a number of others may mean that its omission goes
little noticed.

Although MSPCA conveyed optimism to us that a written acknowledgment could be
filed as an amendment to the bill in the future, the fact that a restriction as anodyne as
informed consent received industry pushback reduces our confidence in the tractability of
incremental reforms. The reality is that industry representatives do not (only) evaluate
reforms on their own merits. They view a new regulation in the context of all of the other
regulations they must comply with, future regulations that the proposed regulation could
set the stage for, and even what the regulation says about their standing in society. Indeed,
it’s hard to overstate the resentment pest management professionals have for regulations
on their business. A salesman at a California pest control business we cold-called told us
that doing their jobs while navigating all the red tape was “like being handcuffed and told to
swim” and that more restrictions only led to “a rattier state.” They feel unfairly punished
for violations by other users—Jim Sargent writes, “Interestingly, pesticide applicators seem
to be the only people who can be punished for not following label directions” (PCT
textbook, p. 54). He goes on to explain how different restrictions are often inconsistent or
even contradict each other: “As simple as it sounds, it can be challenging for a pest
management professional to 'Read and Follow the Label.' Some of the recent changes to
pyrethroid insecticide labels have resulted in contradictory label instructions. For example:
'Treat drains' and 'Do not treat drains.' Or 'Treat exterior walls' and 'Do not treat exterior
walls' elsewhere on the same label.” So the pesticide lobby uses their influence to try to
minimize the restrictions on pesticide use. Small asks like informed consent may seem
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more likely to be tolerated by the industry, but they may also be easier for industry
lobbyists to quietly have removed.

Improved sanitation

Summary

Intervention: Improved sanitation reduces the food resources available for rodents and
therefore the amount of energy they can spend on reproduction (as discussed in part one),
thereby lowering human-associated population numbers and reducing conflict with
humans. Improving sanitation can mean reducing trash, improving the security of trash on
its way to ultimate disposal so that rodents can’t access it, reducing the amount of time
rodents have access to trash, or any other intervention that prevents refuse from becoming
energy for rodents.

Impact: High. If done properly with high compliance, resource reduction is dealing with the
ultimate root cause of commensal rodent infestations. With significantly lower energy
inputs from trash, local commensal rodent populations will have to fall.

Neglectedness: Medium. Large urban areas have many constraints on their garbage
disposal system and no shortage of proposals. But other communities with more flexibility
than, say, New York City, may be very willing and able to change their sanitation systems
once they understand the connection to rodent infestation.

Tractability: Medium. Again, large urban areas may have many stakeholders pulling in
many directions, but in less crowded areas or areas wishing to avoid the use of poisons, the
possibility of addressing rodent infestation through reforming trash policies may be
welcome.

Background

Sanitation reform could be a way to achieve our aim of humaneness to rodents
without ever entering the more politically partisan territory of banning pesticides.

One apparent success story with reducing rodent access to trash in the news is the
lid lock ordinance in Malibu, the result of a campaign by Poison Free Malibu. Commercial
dumpsters must be affixed with a tight-fitting lid and closed when not in use. This is
bothersome to business owners because it makes it harder to deposit trash and requires
them to schedule more frequent trash pickups. There was also concern about excluding
local dumpster divers. The ordinance comes with heavy fines to enforce it. Fines are
progressive with each day out of compliance ($100 the first day, $200 the second day, and
$500 after that). Though this initiative was a political success, we have been unable to
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obtain any evidence of how successful the program has been at reducing rodent numbers,
and even if we could, the lid lock ordinance is not the only intervention being tried in
Malibu (notably, they promote pest management companies using their existing bait boxes
for repellants like peppermint oil, castor bean oil, and lavender scents that rodents are
supposedly averse to). On its face, however, locking up a commercial dumpster full of food
seems more significant for reducing rodent births than placing comparatively less palatable
rodenticide blocks, paste, or pellets in a small bait box next to lots of trash is likely to be for
increasing deaths.

Poison Free Malibu sees the lid lock ordinance as an imperfect solution and wants to
see even better trash containment. They are intrigued by underground trash holding until
pickup, where trash placed in an above-ground receptacle goes into a holding chamber
underground. Depending on the costs, underground trash storage may be a great solution
for areas that currently use bear-proof trash cans, or in parks where rats are burrowing. The
entire receptacle and underground holding structure are removed from the ground for
emptying by a special garbage truck. Solutions like these with specialized parts are
generally more breakable, but the general idea of holding garbage underground may be an
excellent solution for cities that have the ability to dig—less so for cities like New York that
already have extensive underground infrastructure. New York City garbage collection
requires nimbleness as well—trucks can’t pull up alongside every trash can.

Many procedural changes to the waste collection system have been proposed in New
York City. Some advocate reducing the window of time that garbage can sit on the curb,
though of course, this will be very inconvenient to many residents (one vaunted new
program allows trash to be placed outside “as early as 4 am for a 7 am pickup”). Others
advocate yet more separation of garbage by type, and separating organics from
non-organics. This is despite the fact that, as City Limits reports, “Organic waste costs the
Department of Sanitation (DSNY) five times more per ton to collect than garbage. Less than
4 percent of organic waste was separated by New Yorkers. Low participation makes
collection inefficient, increasing costs and reducing benefits.” However, from the
perspective of rodent control, isolating the organic waste would mean that only the organic
waste pipeline would need to be highly secured. Compliance is unlikely to be complete,
and there would still be tempting food waste in all types of garbage collected, but
separating organics in any garbage collection scheme would allow efforts to contain
potential rodent food to be concentrated.

Impact

In theory, removing rodent access to food should remove the rodents. In practice,
sanitation is never that perfect, but improved sanitation can dramatically lower commensal
rodent populations at the source by reducing the energy inputs for rodents to reproduce. A
law or system with high compliance can reduce rodent populations without almost any
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undesired side effects.10 Almost all problems will come from enforcing the sanitation rules
or from the cost of implementing them, not from the effects of improved sanitation.
Improved sanitation systems would lower not just pest rodent numbers, but all pest species
populations. The impact of sanitation reform is likely limited to municipalities, since voters
and local governments do not determine waste management practices in agriculture and
food processing, nor can they force landlords and tenants to keep properties clean enough.

Neglectedness

The question here is how highly rodent (and insect) control ranks in the sanitation
manager’s priorities. Almost all urban areas have a long list of laws pertaining to sanitation.
It’s not that the issue of sanitation is neglected, it’s that there are competing aims for
managing waste. In many localities, the convenience of opening outdoor trash cans and
accessing dumpsters outweighs the bear and rodent control benefits of having tight-fitting
lids. The issue of improving sanitation to contain rodent populations is moderately
neglected because there is widespread complacency about trash that is accessible to
rodents. If, in the many places where there is some flexibility in solid waste management
(as opposed to cities at their limits, like New York), the public understood that slightly more
inconvenient garbage management practices could greatly reduce rodent populations, they
might be supportive.

Tractability

Promisingly, our poll found minimal opposition to lid-lock ordinances in a
nationwide sample (see Fig. 5). However, our poll also found that higher income
significantly increases support for the lid-lock ordinances. Malibu is an affluent city, so this
result is not too surprising, but it could imply that there would be more resistance to a
lid-lock ordinance in lower-income areas.

10 A sudden, dramatic reduction in food would likely cause rodents to fight over territory, cannibalize
each other, or starve. In practice, it is unlikely that sanitation reform would be so swift and so
comprehensive. The reduction in the population is expected to come mainly from lower fertility
rates due to female rodents having lower energy stores. More empirical research is needed to be sure
that sanitation reforms would not cause large numbers of rodents to suffer from hunger or from
conflicts stemming from a lack of resources. Even if improved sanitation did cause some rodent
suffering at the onset of the intervention, it is likely both a more humane and more effective long
term solution than rodenticides.
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Figure 5. Support and opposition to a lid-lock ordinance.

There are many steps in the solid waste pipeline where improperly stored garbage
can fuel the pest rodent population. Waste is deposited in trash cans or dumpsters, which
are picked up by garbage trucks, which go to garbage processing facilities, and ultimately
the trash is transported again to its final destination, such as a landfill or an incinerator.
Poor containment at any step along the way can provide food for rodent populations to
grow. Yet, there are trade-offs associated with tighter containment of trash. Picking up trash
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more frequently means more dumpster trucks on the road and more sanitation workers
driving them. Issuing fines to businesses and buildings for loose trash requires a team of
workers to check dumpsters frequently. Existing sanitation systems that unintentionally
discourage the best sanitation practices may need to be reformed. For instance, Josh Morse
of Newton, Massachusetts suggests that having to pay per dumpster pickup can create
perverse incentives to let dumpsters go overfilled.

Anything that makes it more convenient for residents and businesses to tighten up
their own garbage containment could be promising. An aide in the Washington, D.C.
Council office told us that their council member wants to give government officials the
power to replace garbage cans that are reported by sanitation workers as having rodent
holes (personal communication, August 22, 2022). Residents there are already entitled to
free replacements of their trash cans if they request them—this would just eliminate that
step for them.

Lean on EPA to close online sales loophole, require licenses for

purchase

Summary

Intervention: There are many existing laws and regulations governing the use of
rodenticides, but these laws are not always enforced to the fullest. On top of that, there are
notable loopholes that undermine the spirit of the regulations. Making the most of laws
already on the books might be a relatively tractable legal intervention for reducing the use
of rodenticides and improving safety standards when rodenticides are used.

The regulations set by the U.S. Environmental Protection Agency (EPA) on
rodenticide sales (set in 2008 and currently up for revision) state that all consumer bait
products must come in a bait station and that rodenticides intended for agricultural use
“must be sold in containers holding at least 16 pounds of bait if they are labeled for use by
professional applicators and at least eight pounds of bait if labeled for use in or near
agricultural structures” as a way to limit their sale. The online sales loophole refers to the
fact that retailers sell rodenticide products they would not be allowed to sell to consumers
at an in-person outlet online without punishment from the EPA. It would seem from the
EPA’s 2008 regulations that online retailers are subject to the same restriction as in-person
stores, but the EPA’s lack of action against them for selling loose pellets or small quantities
of rodenticides online directly to any consumer leaves open the possibility that the EPA
feels unable to act against online retailers or that they see the online sales loophole as a true
loophole that they don’t have grounds to act against.
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Impact: High. If successful, closing the online sales loophole would cut off the bulk of the
flow of loose rodenticide to those outside of pest managers with certification to use
restricted-use products (RUPs) in the U.S. Many pest managers only have licenses to use
general-use products (GUPs), so they would either need to obtain additional training or
stop using most rodenticides. Closing the online sales loophole could end secondary
poisonings by do-it-yourselfers and reduce the access illegal growers have to rodenticides
(they may still have access through, for example, Mexico, but it will most likely make their
current rodenticide practices more inconvenient). It is possible that closing the online sales
loophole would curb the bulk of secondary poisonings of charismatic species and reduce
the number of primary poisonings of target rodents.

Neglectedness: Medium. To our knowledge, no one has ever petitioned the EPA to close
the online sales loophole. The issue is being considered (although possibly only indirectly)
in the 2023 scheduled review of regulations on rodenticides by the EPA. If all FGARs and
SGARs become RUPs, the online sales loophole should effectively be closed.

Tractability: Medium. Although petitioning the EPA has a low chance of success,
supporting the updated proposed regulations on rodenticides is far more tractable.

Background

Many of the practices with rodenticides that harm rodents and non-target wildlife
are already illegal; there just isn’t the will or the money to enforce the law. The most
promising of these is the so-called online sales loophole.

The EPA restricts the types of rodenticides that can be sold to consumers and in
what forms. Only blocks or pastes of bait are allowed—pellets are no longer permitted. All
baits must be sold with or in a bait station, a container that has been tested to show only
rodents can access the bait and not children or pets.

Rodenticides for agricultural use are not to be sold to normal “consumers” and must
be sold only in large containers—the more potent the poison, the larger the unit. From the
EPA website:

● “Products geared to these categories of users [agriculture] are not to be sold in
'consumer' stores, including drug stores, grocery stores, hardware stores, club stores,
and similar retail outlets."

● “Products containing second-generation anticoagulants must be sold in containers
holding at least 16 pounds of bait if they are labeled for use by professional
applicators and at least eight pounds of bait if labeled for use in or near agricultural
structures."

● “Professional- and agricultural-use products containing first-generation
anticoagulants, bromethalin, cholecalciferol, or zinc phosphide must be sold in
containers that hold at least four pounds of bait."
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● “The bait products marketed to these categories of users may be in block, paste or
pelleted form. These products are not packaged in or with bait stations. However,
the labels for these products require use of tamper-resistant bait stations:

○ If bait is to be placed in any indoor or outdoor location to which children
under six years-of-age, pets or non-target wildlife have access.

○ For all applications made outdoors and above ground.”

As the Audubon Society Magazine reports, “According to the EPA’s rules, companies
that register rat poisons containing [brodifacoum, bromadiolone, difenacoum, and
difethialone] are not allowed to sell or distribute them “in channels of trade likely to result
in retail sale in hardware and home improvement stores, grocery stores, convenience
stores, drugstores, club stores, big box stores, and other general retailers.” Online retailers
seem not to count because, in 2021, the author of the piece was able to order 12 lbs of
brodifacoum-laced pellets from Amazon. Both specialty stores for pesticides and large
online retailers exploit this loophole. The Audubon Magazine article found rodenticides
available for sale at walmart.com, kmart.com, and sears.com. A quick search on
walmart.com (August 19, 2022) confirmed that Holly could order 4 lbs of bromethalin
pellets, the smallest size that is supposed to be available for agricultural use only. The EPA
does act against the sale of unregistered pesticides on Amazon and eBay, suggesting that they
aren’t simply unwilling or unable to police internet sales.

The EPA requires proper labeling of rodenticides. Sometimes, retailers repackage
large labeled bags into smaller unlabeled bags, like this store that the EPA caught selling
repackaged rodenticides in ziplock bags. Reporting such illegal repackaging might reduce
improper end use of the rodenticides, either by unscrupulous users or simply out of
confusion at the lack of guidance from the label.

Impact

The largest impact of the loophole being closed would likely be reducing access to
rodenticides by illegal growers, who are also far more likely to not properly apply and
contain their rodenticides on their crops and who are probably responsible for a great deal
of secondary wildlife exposures (see ‘Is illegal agriculture the real problem?’ section above).
There is evidence that these growers also tend to buy pesticides in Mexico, but being
unable to obtain loose rodenticides online in the U.S. would presumably be a hindrance to
using them as they have.

Closing the online sales loophole would reduce unsafe home rodenticide use
without a license. Individual consumers sometimes purchase these items by mistake when
they try to handle their own rodent control. Bill Welsh told us the story of a client who had
purchased a 16-lb bag of rodenticide and simply set it out open in his backyard to control
rats.

Though we know less of improper rodenticide use in legal agriculture, it seems
inevitable that with less oversight there will be more misuse of rodenticides in agriculture
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than in the more highly regulated pest management field. If farmers are unable to order
loose rodenticides online, they will either buy them in bait boxes or they will have to obtain
loose rodenticides from specialty vendors where they hopefully have access to greater
context and expertise in how to use them. Greater restrictions on rodenticide use overall
may lead to less total rodenticide use in agriculture, with other techniques such as brush
clearing and proper spacing of crops picking up the slack. The 2023 Proposed Interim
Decision for rodenticide regulation includes requiring bait boxes for aboveground
applications instead of broadcast and spot baiting, which may limit the legal uses of the
most harmful products currently being sold online anyway.

Neglectedness

There have been magazine articles about this problem, but as far as we could find,
no petition to close the online sales loophole. However, due to concerns about safety to
consumers, children, and pets and to protect nontarget wild animals, the EPA recently
(February 2023) proposed giving all anticoagulant and most acute rodenticides RUP status,
which should close the online sales loophole as a side effect, so the issue is not as neglected
as it might appear. Out of concern that the EPA might decide that RUP classification is too
economically burdensome, we submitted a comment urging them to close the online sales
loophole regardless of whether they reclassify GUPs as RUPs.

Tractability

Assuming that the EPA does not want to state that online retailers are subject to the
2008 regulations on rodenticide sales, there are two major ways to close the online sales
loophole: 1) requiring license verification with online purchases, 2) making all rodenticide
products Restricted Use Products (RUPs) that cannot be sold indiscriminately online
because of the requirement to document buyer license information.

Requiring license verification with online purchases

Petitioning the EPA to require license verification for all online purchases could
greatly limit the number of rodenticides bought online. However, there are a few problems
with this approach. First, it’s not currently illegal to purchase large quantities of
rodenticides for agricultural use. Would agricultural users be required to have their own
form of ID? Would they be required to be under the supervision of a pest manager who can
apply RUPs? This would require money and bureaucracy to instate. Second, how much
power does the EPA have to enforce the existing law? Could they just tell Amazon to stop
selling rodenticides, or would they need money to enforce the law? Sometimes federal
agencies simply don’t have the will or resources to enforce existing laws—could this be such
a case? Third, whether the EPA could deliver on the aims or not, petitions to EPA are not
highly successful in general (Walters, 2019).
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Making all rodenticides Restricted Use Products (RUPs)

The regulations listed above are from 2008, and the scheduled review of the
regulations governing rodenticides is happening around the time of publication (the
Federal Register comment period was November 29, 2022, to February 13, 2023). The
Pesticide Registration Review; Proposed Interim Decisions for the Rodenticides; Notice of
Availability document proposes the following changes, among others:

● RUP classification for all FGARs and SGARs products sold in packages ≥ 4lbs. All
Zinc Phosphide (a non-anticoagulant) products classified as a RUP. RUPs can only be
distributed, sold, and applied by those who are licensed under programs
administered by the States.

● Prohibition of refillable consumer bait station products

These changes would mean that only licensed applicators could buy anticoagulant
and acute rodenticides at all (unless they are sold in non-refillable bait boxes with less than
one pound of bait). The online sales loophole is based on the lack of a license requirement
for agricultural and commercial users, so it seems likely the loophole would be closed by
this change. Even if online retailers persist in selling RUPs, it would at least be much easier
to file a complaint against them for doing so.

Rodenticides purchased for agricultural use may still be used unsafely

Rodenticides for agricultural use may be purchased without bait stations, but they
are meant to be properly contained when used. Agricultural use of rodenticides is pretty
well protected (see ‘Rodenticide use in agriculture’ section in part two), such that activists
we spoke to advised us not to even touch ‘Big Ag.’ And there are likely good reasons that
illegal agriculture operations have not been eradicated, such as the growers being armed
and the lack of a specific enforcement mechanism (Quinn et al., 2019, p. 217). Assuming that
there was political will for improving the enforcement of proper rodenticide application in
agricultural settings, enforcement may be labor intensive.

Pest managers may (publicly) support stricter regulations because it

reinforces their monopoly on applying rodenticides

Bill Welsh, a board member at the National Pest Management Association or ‘NPMA’
(and often referred to as “the pesticide lobby”), told us that pest managers oppose the
flouting of these laws and the exploitation of loopholes. Because the training the pest
management industry provides is essential for applying rodenticides safely and effectively,
Welsh says, pest managers should be the ones handling rodenticide application. Welsh says
he has discovered that customers were attempting to apply rodenticides they had bought in
bulk improperly, and was prepared to report them had they not complied with properly
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disposing of them. It is also easy to see how enforcing the existing restrictions benefits pest
managers by making them the only legitimate source of heavy-duty rodenticides.

However, it is not clear that the NPMA would ever prioritize lobbying against online
sales, given their relationship with rodenticide manufacturers like Bayer and Neogen that
profit from them (see, for example, the NPMA’s Public Policy committee roster, with
representatives from Neogen and Bayer Crop Sciences). Petitioning the EPA to close the
online sales loophole may still be a productive strategy, however, since the NPMA can’t
publicly oppose it, as it undercuts their entire public position that pest control is dangerous
and requires trained experts. It is also unlikely that the manufacturers will want to own up
to profiting from the lack of environmental and safety oversight. The 2023 Proposed
Interim Decision does not explicitly mention online sales, however, so the NPMA can
oppose it on other grounds without appearing hypocritical.

Information campaigns

Summary
Intervention: Conduct mass anti-rodenticide campaigns to reach a large audience; test
different messages beforehand for persuasiveness.

Impact: Medium. Casting a much broader net could set the stage for large voluntary
reductions in rodenticide use, inspire new grassroot campaigns, and increase popular
support for legislative actions to restrict rodenticide use. However, mass messaging is much
more likely to have an impact on residential rodenticide use than commercial use.

Neglectedness: High.Most messaging has been local to where anti-rodenticide advocates
live or in online spaces where only those who are already sympathetic to the message are
likely to see it. Moreover, there has been no scientific investigation into how to make
anti-rodenticide messages persuasive.

Tractability: High. Online campaigns have massive reach, are relatively cheap, and are
relatively easy to implement.

Background

Many people have not dealt with a rodent problem larger than the occasional mouse
in their home. Fewer have had their pet or child poisoned by accidental rodenticide
ingestion or understand the role bioaccumulation plays in harming wildlife. Beyond
evidence that public opinion influences U.S. state policy in general (e.g., Butler &
Nickerson, 2011; Lax & Phillips, 2009), raising public awareness may be particularly crucial
to reducing demand for rodenticides and increasing support for bans with minimal
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exemptions. The stakeholders with the most concentrated interest—pest managers and bait
manufacturers—want to maintain the legality of rodenticides. There is not a concentrated
interest of similar size that would have a strong incentive to restrict rodenticides, unless
constituents put their representatives under pressure to do so. Politicians who acted to
reduce rodenticide use without a mandate from the constituents could lose popularity if
the pesticide lobby points out that restrictions will result in lost jobs, higher costs for
consumers, and increased risk of disease.

Education campaigns are a straightforward way to increase awareness of the harms
of rodenticides. There is some anecdotal evidence that audiences are receptive once they
have heard anti-rodenticide arguments. Poison Free Malibu, for instance, has had success in
giving presentations to homeowners associations to convince them to stop using
rodenticides. However, by their own acknowledgment, approaching one residential
building at a time for a conversation is difficult to scale.

Mass messaging campaigns would more cost-efficiently reach people who are
potentially receptive to anti-rodenticide arguments across the U.S. There are many
mediums that anti-rodenticide messages could use. Newspaper and magazine articles are
likely high-impact among those who read them (Coppock et al., 2018), but relative to online
ads, they are less likely to be encountered passively, are less neglected, and may be best left
to writers with relevant professional expertise who live in the same location as a given
outlet's readership. Radio and television are also convenient ways to reach large audiences,
with radio more likely than television to be cost-competitive with online ads. Targeted ads
on social media and sponsoring influencers to talk about rodenticide harms (which, at least
on TikTok, does not seem to have ever been tried) would open up the door to optimizing
messages based on the audience. For instance, rodents are notoriously unsympathetic
victims in the minds of most people, and consequently, their welfare is absent in most
anti-rodenticide messaging (Hunold & Mazuchowski, 2020). But it is possible that there is a
subpopulation for whom appeals to rodent welfare would be more effective than other
messages—perhaps the same viewers who enjoy watching videos of clever pet rats doing
tricks? Even more impactful than optimizing message-audience fit, targeted ads can focus
effort on those who are most receptive to anti-rodenticide messaging and who have the
most influence in society. The most robust predictor of supporting rodenticide restrictions
in our polling was identifying as a Democrat, and factors such as living in the Northeast and
higher income also have positive effects (albeit smaller and not as consistent across different
types of legislation).

Impact

The impact of mass messaging campaigns depends in large part on how much
awareness there already is about the issue at hand (Sides et al., 2022). To quantify how
much awareness the typical U.S. adult has of the harms of rodenticide, we had 1,936 online
respondents report, in their own words, the pros and cons of rodenticide use that they had
heard of or thought of themselves. We then weighted the data to represent the U.S. as a
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whole and coded awareness of various anti-rodenticide arguments using both a "strict"
criterion, that required clearly articulating the argument, and a "loose" criterion that gave
respondents the benefit of the doubt when their response was brief or not clearly worded.
Figure 6 below summarizes the main findings (see the full report on this polling here):

● The harm with the highest level of awareness was exposure risk to pets, at just under
25%. Although quite a bit higher than we expected, this finding still indicates that
over 150 million American adults would learn something new if told that pets can
die from rodenticide exposure. Moreover, no respondents noted that some
rodenticides have no antidotes for poisoned pets.

● Knowledge of harm to wildlife was less prevalent than knowledge of harm to pets,
children, and even rodents. This is somewhat surprising because the bulk of
anti-rodenticide advocacy is on behalf of wildlife. Either advocates' relatively
grassroots messaging approach is not reaching as wide of an audience as it could, or
the public is largely indifferent towards the welfare of wild rodent predators and so
has difficulty recalling the messaging.

● Knowledge of humane, efficacious alternatives to rodenticides was both absolutely
and relatively low. This is highly notable because our qualitative polling data reveals
that beliefs about the existence of alternatives to rodenticides were commonly cited
as reasons for supporting or opposing legal restrictions on rodenticides. Increasing
awareness of rodenticide alternatives, therefore, should impact attitudes toward
rodenticide use and availability.

● Some arguments that came up were unexpected. For example, over 5% of U.S. adults
knew that rodents dying by poison might end up in hard-to-reach places, like inside
walls. Advocates could consider messaging about this practical concern, as practical
arguments may prove to be more persuasive than moral arguments.

● Similarly, somewhere between 17% and 23% of U.S. adults mentioned concerns that
rodenticides might pollute air, water, or food. Although there is a small, nascent
scientific literature on pollution from rodenticides, it is not currently a common
point of discussion among those more plugged into the rodenticides policy
discussion, and many of the arguments reported by respondents were highly
speculative. The relatively high rate of "awareness" of rodenticide pollution may
reflect a subpopulation that is receptive to concerns about chemical use. Perhaps
targeting consumers that, say, are willing to pay a premium for organic food would
more efficiently change minds.
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Figure 6. Knowledge of anti-rodenticide arguments among U.S. adults.

We conclude that mass information campaigns about rodenticides could have a high
impact, especially by communicating about the topics that voters and customers already
care about. A noticeable increase in topic salience could make all of the abovementioned
legislative interventions much more tractable. More people would engage in advocacy to
ban rodenticides in their own hometowns. The pest management lobby would be less able
to depict anti-rodenticide advocacy as popular only among a small minority of wealthy
people. The increased salience of the issue might make it easier for legislators to push back
against industry lobbyists who want exemptions to use rodenticides. Finally, because mass
messaging campaigns could reach millions or even tens of millions of people, even a
fraction of individuals changing their behavior in accordance with the message could result
in substantially less rodenticide use.

Neglectedness

Although anti-rodenticide campaigns have put out billboards (Cities Against Rat
Poison) and bus advertisements (e.g., Raptors are the Solution) and promoted their
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initiatives on their own websites and social media pages, these efforts have limited potential
reach. The BC SPCA was the only advocacy group we spoke with that reported using digital
ads. Moreover, the content of ads has mostly been driven by intuition and common sense
rather than market testing. For instance, RATS reports that their social media posts with
photos of poisoned raptors generate some negative reactions, and subsequently have
preferred to use photos of raptors appearing majestic instead. While it is understandable to
want to minimize negative attention, it is possible that confrontational messages are more
persuasive in aggregate than tamer messages. For instance, People for the Ethical
Treatment of Animals (PETA) ran a billboard ad depicting Jared Kushner as a "pest" for
failing to use humane rodent control in apartment buildings he rents out. According to
personal communication with a PETA employee ( July 22, 2022), the ad was covered in
newspapers, radio stations, and television stations around the country, likely due to its
provocative content. Whether this increase in issue salience translates into persuasion is an
open question, but one study did find that a PETA commercial depicting shocking
conditions on factory farms increased the credibility of PETA and reduced the credibility
of the agricultural industry (Scudder & Mills, 2009).

Tractability

The technical barriers to placing advertisements on outlets with massive reach, such
as social media networks, are not high and could always be surmounted by hiring a media
planning firm. Figuring out what messaging strategies and visuals to use may require a lot
of effort from a handful of researchers. But experimental survey research itself is relatively
cheap when recruiting from convenience populations, and—when done thoughtfully—can
produce relevant results (Coppock & McClellan, 2019; Hainmueller et al., 2015). On the
other hand, Founder's Pledge notes that it is very difficult to determine the
cost-effectiveness of actual mass messaging campaigns.

Technological disruption

Background

Instead of spending money and labor to enforce changes on unwilling industries or
consumers with the iron arm of the law, technological innovation would entice industries
and consumers to change voluntarily by delivering better performance or costing less. For
example, fumigating outdoor rodent burrows with carbon monoxide may be ecologically
safer and more humane than using rodenticide powder, and innovations such as
BurrowRx’s tracer oil to help find burrow openings may convince more users to switch
methods than attempts to outlaw rodenticide powder. The ideal use of technological
innovations in pest control is not to replace solutions like rodent-proofing structures and
reducing rodent access to food and water, which address the root causes of rodent
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infestation, but to complement and potentiate them—technological innovations are even
more powerful when paired with reductions in the root causes of rodent infestation. The
most difficult aspects of resource and habitat reduction are the level of cooperation and
maintenance they require. New technologies can increase the ease and convenience of
humane rodent control. For example, mandating that city residents not litter at all is
intractable, but requiring ratproof trash bags (technological innovation) and improving the
security of trash holding sites (resource reduction) together is within reach.

There is constant innovation both from within the pest management industry and
from outside of it, from innovators focused on the environment or animal welfare. There is
no shortage of gimmicky products that don’t work, but there are also promising new
products that are not quite cost-effective enough to break through in the general market.
The “less cruel” pest control interventions we listed in part one have been met with varying
degrees of adoption in the industry, with fumigation of outdoor burrows using carbon
monoxide seemingly becoming common as part of municipal pest management. The
standards for new products and practices becoming generally accepted are high because
pest management customers are very cost-sensitive and tend not to be proactive about
changing their pest control methods. Products that do the job under ideal conditions may
nonetheless be too expensive or take too much time or labor to implement in practice. The
holy grail of innovation is a product that is safer for non-targets, cheaper, and more
convenient than rodenticides, in addition to being less cruel.

A cost to implementing new technologies is that early users are, in effect,
field-testing them, as discussed in part two. Reporting difficulties and sharing them with the
manufacturers of the innovative products and potential users, as we attempt to do below,
can greatly improve the efficiency and productivity of the troubleshooting process.

There are two technologies we think have the biggest potential to make a difference:
birth control and remote sensing.

Improved birth control

Summary

Intervention: Rodent birth control reduces the rodent population by lowering fertility, as
opposed to lethal control like rodenticides which lower the population by causing deaths.
Loretta Mayer and Cheryl Dyer of WISDOM, the inventors of ContraPest, are developing a
fertility control feed with the same mechanism of fertility reduction as ContraPest, but
without any of the same ingredients or processes as ContraPest, thereby solving many of its
shortcomings.

Impact: Medium to High.Depending on how well the new baits perform in the field, they
may be able to cheaply replace poisons in many use cases, from home pest control to island
conservation.
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Neglectedness: High. Loretta Mayer, Cheryl Dyer, and their teams and allies are the only
people we are aware of working on rodent birth control in the U.S.11

Tractability: High.Mayer is expanding in many directions and is really only limited by the
time needed to perform studies, connections to potential allies, and money to carry out
studies and establish production of the baits.

Background

In part two, we discuss the problems with the EPA-approved rodent birth control
product sold by Senestech, ContraPest, that resulted in many of the cities that tried
ContraPest looking for other solutions. ContraPest is expensive, the liquid form causes
problems such as freezing and molding, and there is an intrinsic delay in its action to
reduce rodent populations because it prevents births instead of bringing about deaths. To
reduce the high cost of the active ingredient triptolide, Senestech, the producer of
ContraPest, has begun to work with a startup to produce in vitro triptolide produced by
yeast.

Loretta Mayer, the inventor of ContraPest who is no longer with Senestech, has a
different solution to evade the shackles of the ContraPest patent and EPA registration:
whole root extracts of the plant, Tripterygium wilfordii Hook F (TwHF), from which
triptolide is derived. This is much cheaper than purified triptolide. Although these baits still
take around 5 months to begin lowering the population, they can be applied constantly and
more easily (no bulky bait station) in a prophylactic manner.

Impact

The theoretical direct impact of replacing rodenticide use with effective birth
control was explored in part one. To give a sense of the scale of animal suffering that could
be preempted by convenient, affordable, and effective rodent birth control, Holly estimated
how many rats are exposed to poison each year in the urban U.S. She estimated here that
about 1.5 million rats are exposed to rodenticides each year in New York City, or about
three-quarters of the city’s estimated 2 million rats. New York City’s human population is
roughly 8 million, so assuming that there are four humans for every rat12 in the urban U.S.
and that pest management practices are fairly uniform across urbanized areas of the
country, Holly estimated here that there are approximately 51 million rats living in urban
areas in the U.S. and that around 31 million are exposed to rodenticides each year.

12 One rat for every four humans is likely an overestimate, because New York City is one of the
“rattiest” cities. Readers can play with the ratio themselves in the guesstimate model by altering the
ROR term.

11 A different form of wildlife contraception, immunocontraceptive vaccination via oral baits, is being
developed and tested in the U.K. for invasive grey squirrels.
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31 million wild rodents a year is not small, but it is likely a large underestimate of
the potential direct impact for several reasons:

● Probably most rodenticide use occurs in food processing centers, farms, islands with
species of conservation interest, etc.13

● North America accounts for less than a third of global rodenticide use.
● Birth control can also substitute for other forms of inhumane rodent control, such

as glue traps.
● Reducing population size may increase the quality of life of the remaining rodents.

When there is resource competition, it is common for rodents to fight and even
cannibalize each other.

● Holly accounted for neither the lethal or sublethal effects on rodent predators or
pets, nor the distress and health problems that rodents cause humans.

Whole root TwHF may be suitable to replace rodenticides in island invasive rodent
eradication projects (see ‘Rodenticide use for conservation’ section in part two). Because of
its liquid form, bulky bait station, and the need for constant replacement, ContraPest was
not a candidate for controlling invasive rodents on islands. But the solid TwHF baits can be
delivered by drone (an improvement over even rodenticides, which are delivered by
helicopter). This is important not only for rodents and all the native island animals that
suffer from eating rodenticides but because it could obviate what many animal advocates
see as an essential role for rodenticides. Audubon California refused to support the
California AB 1788 ban on SGARs, because of its support for island eradication projects and
only agreed not to oppose it in exchange for an exemption for island conservation projects
using rodenticides (personal communication, Lisa Owens-Viani of RATS June 8th, 2022).
More broadly, island biodiversity is an important focus of large and influential
conservation organizations, and it can set the agenda for animal advocacy organizations
with a conservation dimension. For example, the United Nations Convention on Biological
Diversity’s Conference of the Parties named Island Biodiversity one of its seven Thematic
Programmes and Cross-Cutting Issues established as part of reaching the 2010 Biodiversity
Target.

The TwHF baits can be distributed across the world to the places with the most egregious
rodenticide use with minimal regulatory barriers. Unlike ContraPest, which has a patented
formula and isn’t yet approved by any governing bodies outside the U.S., Mayer’s solid baits
contain whole root extracts of the plant from which the ContraPest active ingredient
triptolide is derived. There is no special barrier to shipping it to other countries unless the

13 These figures are not easy to get, but some market research reports claim to have them. According
to Grandview Research, 25.2% of rodenticide end use is in agriculture. This chart, from the free
preview of their report, indicates that “household” (presumably not through professional pest control
companies) and “urban center” usage accounts for less than one-quarter of the total rodenticide
usage. While we have not done the vetting to ensure that these numbers are based on sound
estimation methods, we expect that they provide at least a crudely accurate guide to rodenticide
end-use.
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destination country restricts the root extract. Since most rodenticide use is outside of the
U.S., the ability to ship the baits abroad could greatly increase their impact.

Neglectedness

Wild animal birth control is generally neglected compared to lethal control
methods. Birth control methods for rodents are arguably even more neglected, considering
the scale of the need for rodent control and the size of the rodent control industry. There is
one other product that claims to be a rodent contraceptive, Conntraceptol, but it has no
efficacy or safety data to back up this claim. We do not know of anyone working on the next
generation of rodent birth control beyond Loretta Mayer and her collaborators.

Tractability

Mayer and Dyer’s TwHF baits come with less regulatory red tape than ContraPest.
Instead of a “nonlethal rodenticide” (ContraPest’s EPA designation), TwHF-based
products are “nutraceuticals” and therefore subject to far less regulation.14Mayer
pointed to the fact that TwHF extracts are already sold as human dietary supplements
with minimal regulation.15 Holly learned from Nicole Williams that regulatory red tape
was Senestech's biggest choke point.16 TwHF extract baits sidestep that issue perhaps
entirely. Senestech’s strategy with ContraPest was to replace the poisons used by
professionals by imitating them and becoming part of the same regulatory class, but
that strategy has become a liability. The ContraPest liquid has to be housed in a secure
plastic bait station, even though it is not poisonous, because it is in the “rodenticide”
regulatory class. The TwHF solid baits do not have this requirement and come in a
recyclable paper box like a milk carton. This flexibility allows for optimizing the bait holder
according to what best attracts rodents, reducing the normal rodent shyness around
imposing plastic bait stations.

The solid baits also have a much lower cost of production than the ContraPest liquid baits.
The whole root extract can be distributed cheaply through the mail, allowing end users to
mix the baits with ingredients in their kitchen (e.g., peanut butter, flour). Besides being
cheap, this could prove to be very advantageous in increasing the palatability of the baits.
Rats, in particular, are shy about eating new food when familiar food is available, so

16 Just getting the label tweaked to more accurately reflect the safety of the product in different states
was a huge undertaking, and despite being registered federally as a “general use product”, ContraPest
is still a “restricted use product” in New York and Connecticut (see disclaimers at the bottom of the
ContraPest store page).

15 This one comes with the disclaimer: “Mandatory FDA Disclaimer: These statements have not been
evaluated by the Food and Drug Administration. Any product on this website is not intended to
diagnose, treat, cure or prevent any disease. We are not doctors and are not permitted to give medical
advice.”

14 In fact, you can buy whole root TwHF supplements for humans online or in vitamin stores.
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preparing baits on-site could allow users to tailor them to the preferences of local rats or to
vary the taste and texture of the baits to more closely resemble the rats’ normal foods.

Mayer is expanding in many directions and is really only limited by the time needed
to perform studies, connections to potential allies, and money to carry out studies and
establish production of the baits.

Remote Sensing

Summary

Intervention: Remote sensing “monitors,” as they are called in the pest management
industry, are placed in inconspicuous locations in a building to alert the pest manager
remotely if rodent activity is detected. With this early knowledge of an infestation and
information about the location, pest managers can act quickly to nip the infestation in the
bud—perhaps finding the new entry point the rodents have made and plugging it—killing
fewer rodents in the process.

Impact: Medium to High. Reacting quickly to the first signs of rodent infestation will mean
dramatically fewer rodents harmed. The information the remote sensors provide allows the
pest manager to address structural issues, like mouseholes, that may not require any killing
at all to seal. The impact of remote sensing depends mostly on how many customers can be
convinced to adopt it.

Neglectedness: Low. There are many remote sensing pest management companies, and
remote sensing is considered the wave of the future in the industry. It may be relatively
neglected in terms of consumer uptake, either because it’s a relatively new technology or
because customers want something that feels more active than a monitoring device.

Tractability: Medium. The monitors can be tricky to place (some are designed to be built
into studwork) and to replace. Many customers perceive that monitors are not necessary
and simply want pest managers to deal with rodents when they become a problem.

Background

Remote sensing is what many pest managers consider to be the wave of the future in
their industry. There are sensor products that are part of snap traps, there are sensors that
remain in walls, and there are even sensors that act as bait by giving off an attractive scent.
Some sensors are part of integrated pest management data platforms. The idea is to 1) catch
infestations earlier and with more precision about the source and 2) reduce labor costs by
only checking traps when an animal has been caught, instead of regularly checking whether
an animal has been caught.
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Impact

When infestations are caught earlier, that means there are fewer animals that the
pest manager has to kill, so they could be good for reducing rodenticide use. Since we
consider snap traps to be more humane than rodenticides, even using “mass trapping”
made cheaper (due to labor savings) by the use of remote sensing to handle an infestation is
an improvement over using rodenticides. Remote sensing traps may be most successful in
places like food processing plants, where the risk of contamination with rodenticides is the
most concerning and tolerance for even a small number of rodents is low. The mere
availability of non-chemical alternatives to rodenticides may be enough to pressure the
industry to switch to remote sensing, even if the cost is greater.

Neglectedness

Remote sensing is not neglected as a product. There are many remote sensing pest
management companies, and many of our industry interviewees felt that remote sensing is
the wave of the future. It may be relatively neglected in terms of consumer uptake, either
because it’s a relatively new technology or because customers want something more
tangible.

Tractability

Bell Labs is a major player, with the dedicated division Bell Sensing Technologies,
which has an iPhone app. Bill Welsh of Rose Pest Solutions says more integration of sensor
output with pest management companies' own management software would increase
uptake. However, many remote sensing companies offer integration of remote sensing
products with their services, so it is unclear how much improvements in integration would
increase the adoption of remote sensing over inhumane methods.

Unfortunately, even though the price premium for remote sensors is much less than
for ContraPest, remote sensing suffers from the same types of problems as ContraPest. Its
strength as an alternative to rodenticides is that it is more proactive, not waiting for
customers to notice an infestation themselves. However, customers often do not want to
pay for infestations that haven’t happened yet. Worse yet, if preemptive technologies like
ContraPest or remote sensing are highly effective, some customers may feel as if they are
paying extra for nothing, unconvinced that an infestation would have otherwise occurred.
It is common for pest managers to have contracts to refill bait stations with rodenticides
once a month, but this is generally either a corporate policy or the result of dealing with an
earlier infestation. An expert who has regularly attended PestWorld noted that the number
of remote sensing exhibits at the industry conference seems to have gone down over the
years, due in large part to the consolidation and absorption of smaller companies,
suggesting that remote sensing products are not profitable at small scale.
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Funding research
One potentially effective way of donating money to reduce rodenticide use is to

fund research on the effectiveness of all the above-discussed interventions—so we can
know how well they actually work—and research into the harms of rodenticides, so we can
know where to target interventions and make the case to others.

Summary

Intervention: Basic research into the harms of rodenticides and into creating and
deploying alternatives.

Impact: Medium to High. Research can be effective by educating and influencing the
public or those in positions of power, such as when research proves that a dead beloved Los
Angeles mountain lion had high levels of rodenticide in her liver, and that leads to calls for
stronger restrictions on rodenticide use in that community. Research can also develop
innovative new methods for dealing with rodent infestations, such as superior birth control,
that don’t require poisoning and death.

Neglectedness: High. Even the most studied topic in the (anti-)rodenticide world,
secondary ingestion, is relatively neglected. There was almost no research of the kind
Rethink Priorities undertook on public opinion surrounding rodenticides or the state of
public knowledge before we did it. Loretta Mayer and Cheryl Dyer stand out in a field with
very little research—rodent birth control for pest control purposes.

Tractability: Medium.Money seems to be the biggest obstacle to this kind of research, and
many of the questions we’ve listed below can be investigated independently of a university
and without access to privileged information. Some topics, however, are difficult to make
progress on due to the inherent difficulty of studying wild animals.

How to support research to reduce rodenticide usage

If you are interested in conducting research like this yourself, there are many vehicles:
● Applying for a grant from the EA Animal Welfare Fund or seeking support from

local wildlife groups
● Pursuing academic research relevant to rodenticide reduction as a student, perhaps

with an established researcher in this field like Loretta Mayer or Niamh Quinn
○ You can apply to traditional funding sources for pest control and

environmental health research, such as the National Science Foundation, the
National Institutes of Health (for questions involving human health) the U.S.
Department of Agriculture, funding for work related to Extension, and your
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state’s Department of Agriculture, as well as keeping an eye out for various
state and local funding opportunities around you aimed at improving public
health and controlling pests. Wild Animal Initiative is a further funding
source for academic work.

● Working with a relevant US agency like Fish and Wildlife Services, the National Park
Service, or the EPA on existing projects

● Working directly with municipalities implementing interventions

If you are interested in funding research on these topics, consider:
● Donating to Wild Animal Initiative
● Supporting individual researchers who study topics such as those listed below
● Funding a before-and-after study of new interventions being implemented by a

business or municipality
● Funding your own grantees based on proposals

Outstanding questions and opportunities from our research

How effective are interventions to reduce rodenticide use?More research like this post,
and beyond the scope of this post, is needed to determine whether interventions to reduce
rodenticide use actually work!

More monitoring in general:One of the biggest difficulties with assessing the effectiveness
of interventions to reduce or replace rodenticides is having no established pre-treatment
baseline to compare to the post-treatment measures. Often the people implementing the
intervention are municipalities, not scientists. Consequently, they don’t have it in their
budgets to take pre-treatment measurements, and they may have no intention of
measuring anything post-treatment, either. More general monitoring data would allow
outsiders to compare pre- and post-measurements without having to be involved in the
treatment itself. Data on, for example:

● levels of rodent infestation in human-inhabited areas
● rodent population counts, or other indicators of the scale of affected rodents
● levels of litter

across a wide area and time would make it possible to draw more valid conclusions on the
efficacy of the many experiments happening across the country to control rodent
populations and the resources that maintain them.

Improved methods for establishing the prevalence of rodenticides causing negative
outcomes for wildlife:While we have a reasonable picture that secondary ingestion of
rodenticides is responsible for the loss of many charismatic predators, more evidence is
necessary to convince those in power to take action to stop it. According to wildlife
advocates, the pest management industry frequently cites a lack of studies or a lack of
established connection between animal deaths and rodenticides as reasons to remain
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complacent with rodenticides. Admittedly, it is not clear if the actions of the pest
management industry are to blame for most secondary exposure (see ‘Is illegal agriculture
the real problem?’ section above), or how harmful different levels of rodenticides that
wildlife consume are to their wellbeing or population sizes. We don’t understand very well
the effects of sublethal exposure to different species.

Estimates of the amounts of each type of rodenticide used and where:Market research
companies claim to have this information, but the quality of their information is dubious,
and they charge at least $4,000 for their full reports. A journalist might be able to get
figures from sources within the industry. A more traditional route for turning money into
information about rodenticide use would be scientific surveys of user allocation, comparing
states that implement, for example, a ban to states that haven’t. Researchers need funding
to answer basic questions about how non-target animals get exposed to rodenticides.
Niamh Quinn, for example, is using isotopically labeled rodenticides to be able to measure
how they travel through the ecosystem (described in this podcast, or see downloaded mp3
in Supplementary Materials). Research like this could provide guidelines for safe amounts
of rodenticides to apply in different places, or help to identify the sources of non-target
poisonings. If, for example, it turns out most of the secondary exposure to rodenticides is
ultimately from illegal agriculture where bait stations are not used, then we would know
that rodenticides in bait stations are not the main problem.

What are the impacts of rodenticide use on non-target rodents? Bait boxes are designed to
exclude non-target animals, but what about rodents of similar size and behavior to target
rodents? Erika Nassichuk (pers. comm. April 12, 2023) told us about a study to assess the
need for rodent control around a new building in the District of North Vancouver in which
bait boxes full of rodenticide were replaced with bait boxes full of rat food. The boxes were
videotaped for 6 weeks, and during that time they observed only native field mice (which
do not infest buildings) taking the food. How often are non-target animals eating outdoor
baits and leading pest managers to the erroneous conclusion that there is an infestation of
rats or house mice eating the baits? Understanding how many non-target rodents are
directly exposed could improve our models of secondary exposure as well.

Substitution effects in areas with rodenticide bans:Will, for example, consumers just
replace rodenticides with glue traps? In the UK, where a glue trap ban is about to go into
effect, will rodenticide use go up?

Have diseases that rodents transmit increased in areas that implemented rodenticide
bans or other interventions? Answering this question would get at how well rodents are
actually controlled without rodenticides and alert us to potential public health risks of
different interventions.
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Polling satisfaction with rodent control before and after interventions: Are people happy
with rodent control under different regimes? Comparing this data to the effectiveness of the
different interventions could give us an idea of how sensitive people are to actual rodent
numbers and what factors are most important to reducing the perception of human-rodent
conflict.

Labeled rodenticide experiments to establish howmuch urban use leads to poisoned
wildlife:Many people we’ve spoken to do not believe that secondary exposure is a concern
for them because they live in urban areas. Isotopically labeled rodenticides could clearly
establish the fate of rodenticides applied in urban settings.

Howmuch does illegal agriculture account for secondary poisoning? This research could
help establish the sources of threats to wildlife and the success of the existing laws and
policies at containing rodenticides. The resources of wildlife advocates could be redirected
to dealing with the real source of the exposures.

How effective are companion animals for rodent control? Studies show that the presence
of cats and dogs seems to help ensure rodents keep their distance (Mahlaba et al., 2017), and
likely more through intimidation than killing. If these findings hold up, then perhaps this
intervention could be taken to a larger scale. Can programs like Cats at Work be scaled up?
At what cost to other wildlife?

Bioacoustic monitoring of rodent vocalizationsmay be achievable with cheap
microphones with no special specifications beyond recording ultrasound in the common
rodent vocalization frequencies.

Redesigned bait stations. Niamh Quinn points out that bait station shyness is a huge
problem. The industry is dominated by the Bell Labs Protecta series designs, which are all
very similar bulky black boxes.

Things we didn’t look into
While researching legislative, technological, and messaging anti-rodenticide

interventions, we came across a grab-bag of other interventions and crucial considerations
that we did not have time to fully investigate:

● Restricting or regulating the manufacture of rodenticides
○ Would a US federal ban on rodenticides stop the manufacture of rodenticides

by U.S. companies?
○ Would it affect sales for exempt uses of rodenticides in the U.S.?
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● A “pay the piper” system (Elliott et al., 2016)—where those who cause harms such as,

for example, secondary poisoning of rodent predators, incur the costs of doing so.
● Putting anesthetics into rodenticides (Baker et al., 2022).
● Corporate campaigns to reduce rodenticide use or manufacture, or against

manufacturers for allowing online sales to unlicensed users
● Ballot initiatives (we are not aware of any that have been tried)
● Paying governments (or getting governments to spend way more) or pest managers

to offer rodent proofing or cheaper non-toxic kill methods
● Regulating dosage of poison within rodenticide products, as is being tried in the EU

(Frankova et al., 2019)
● Substitution effects in areas where SGARs have already been banned. Holly called

pest managers in California to get a sense of what they were using to replace SGARs
but only got one valid response (it was bromethalin, in that case).

● Suicide risk from rodenticides in the developing world. Rat poisons are not a
common suicide method in the developed world currently, but pesticides are a
leading method of suicide in developing countries (Gunnell & Eddleston, 2003),
with Tamil Nadu banning rat poison in response to a spike in suicides in 2022.
There may be a way to target poisons that are the worst for rodent and human
health when looking at rodenticide use on a global scale.

Recommendations
If we take our INT categorizations for each intervention type detailed above, one

way to rank them is to assign our “High, Medium, Low” evaluations to a 5-point scale. If we
do this and give Impact, Negelectedness, and Tractability equal weight, we get the rankings
in Table 1 below:

Intervention Type Impact Neglectedness Tractability Ranking

Improved Birth Control
Medium to
High High High 1

Information Campaigns Medium High High 2

Funding Research
Medium to
High High Medium 3

Improved Sanitation High Medium Medium 4

Close Online Sales Loophole High High Low 5

Informed Consent
Medium to
Low Medium

Medium to
High 6

Local Municipal Bans
Medium to
Low Medium Medium 7

530 Divisadero St. PMB #796, San Francisco, California 94117
www.rethinkpriorities.org

https://doi.org/10.1093/biosci/biw028
http://doi.org/10.7120/09627286.31.1.005
http://doi.org/10.1038/s41598-019-53299-8
https://doi.org/10.1093/ije/dyg307
https://perma.cc/5S4T-SV8V


56

Remote Sensing
Medium to
High Low Medium 8

State-level Bans
Medium to
Low Low Low 9

Repealing State Preemption Laws Low Low Low 10

Table 1. An overall ranking of anti-rodenticide interventions.We scored Impact, Neglectedness,
and Tractability holistically using High (5), Medium-High (4), Medium (3), Medium-Low (2),
and Low (1), which were converted to a 5-point scale. The rankings in the right-most
column are a result of adding up the numeric values that Intervention Type received in
Impact, Neglectedness, and Tractability. Ties were resolved by holistically considering
which intervention we believed was overall a higher priority.

However, we might want our rankings to consider a bit more nuance. For one thing,
none of these interventions occurs in a vacuum. Some interventions facilitate others. For
example, almost all rodent population control measures are more effective when paired
with improved sanitation. Rat proofing and resource reduction are the only truly proactive
solutions to rodent infestations, but getting enough people to cooperate on sanitation
measures to keep the rat population low requires a political solution. We’ve taken a
somewhat pessimistic tone in this paper toward legislative changes as standalone
interventions, but legislation sets the stage for further intervention. We still think that even
legislation with low direct impact can have a role in creating larger indirect impact. For
example, legislation such as a ban on some kinds of rodenticide use is helpful for
incentivizing the development of new technologies because it creates a more urgent need
for them. The threat of regulation raises projected future prices of providing service, which
then makes it worthwhile to invest in new technology that could reduce the price. Local
municipal bans may seem like small potatoes, but they often form the crucial basis of the
case for bans at higher levels of government.

Many of these interventions do double duty, building the networks and collective
wisdom of researchers, volunteers, and activists who want to reduce rodenticide use. An
intervention with apparently middling direct impact may be worth doing if it has the
indirect benefit of connecting the people involved and laying the groundwork for future
collaborations. For example, funding research on a question that doesn’t directly impact
that many animals could be worth it to introduce a scientist with relevant expertise to the
cause and develop a working relationship with them. Running an information campaign
may, perhaps, not yield anything interesting, but it is something you can publish and use as
a news peg to write an op-ed, spreading more basic information to the public. Even if
petitioning the EPA to close the online sales loophole has a low chance of succeeding, it
might be a highly educational opportunity for the volunteers who work on the project, who
might perhaps take that knowledge of running a petition campaign back to their local
communities where they have a higher chance of success.
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Finally, readers must consider the unique opportunities and information they have
access to. If you hold sway with your homeowner’s association, then getting them to switch
to humane pest control like this British Columbia couple did (eventually contributing to the
province-level ban) may be one of the most effective things you can do. We hope that the
analyses in this report can serve as a guide for evaluating your own unique opportunities to
help wild animals.

Slacktivism

This is a list of low-effort things you can do and encourage others to do to help
reduce wild animals suffering from the use of rodenticides.

● Donate to Loretta Mayer’s wild animal birth control foundation, FYXX
● Report illegal online selling to the EPA (submission form)
● Report unsubstantiated claims about the humaneness of rodent control to the

Federal Trade Commission and Better Business Bureau
● Audit brick-and-mortar stores to see if rodenticides are labeled as they should be

and report offenders to the EPA
● Report the use of harmful rodenticides in your area on Next Door
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