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Every winter, as bald eagles gather around rivers and lakes to 

feed on fish, scientists and birdwatchers fan out across the 
United States to count the birds. This year’s tally was high 

from New England to the Southwest, and many sites set records.1

The numbers confirmed a dramatic turnaround. A half-century 
ago, hunting, development and DDT — a highly toxic pesticide 
that had been widely used on crops, city parks and suburban back-
yards since the late 1940s — had winnowed the number of bald 
eagles almost to extinction.

In 1967 only an estimated 467 breeding pairs were scattered across 
the continental United States.2 DDT killed many insect pests, but 
it also concentrated in aquatic plants and fish. When eagles ate the 
fish, DDT built up in their bodies and caused females to produce 
eggs with thin, weak shells. Many eggs broke in nests or failed to 
hatch.

After the U.S. Environmental Protection Agency (EPA) banned 
DDT in 1972, the bald eagle population slowly recovered.3 By 
2006, the lower 48 states had 9,789 breeding pairs. In 2007 the 
eagles were removed from the federal Endangered Species List.4

While bald eagles have rebounded, many scientists and health 
and environmental advocates argue that farmers, ranchers, home-
owners and business operators remain far too reliant on other pesti-
cides. Modern pesticides typically are more targeted at certain pests, 
less toxic than DDT and do not persist in the environment for long 
periods. But some widely used versions nonetheless threaten human 
health and wildlife, experts contend. A major concern is whether 

Pesticide 
Controversies
Jennifer Weeks 

Beekeeper Kellen Henry inspects bees from a 
community garden hive in Brooklyn in October 2013. 
Pesticides are among several factors thought to have 
caused a serious bee die-off in the United States since 
2006.  Between  April  2014  and  April  2015,  about 42 
percent of the honeybees in managed colonies died. 
Insects — mainly bees — pollinate an estimated
$16 billion worth of crops yearly.

From CQ Researcher,
June 5, 2015.

AP
 P

ho
to

/K
at

hy
 W

ill
en

s

Do n
ot 

co
py

, p
os

t, o
r d

ist
rib

ute

Copyright ©2017 by SAGE Publications, Inc.   
This work may not be reproduced or distributed in any form or by any means without express written permission of the publisher.



28  E N V I R O N M E N T

pesticides are killing bees and other insects that pollinate 
many U.S. food crops.

“Regulators need to take a very different approach to 
licensing and regulating pesticides,” says Mark Winston, 
a biologist at Simon Fraser University in British 
Columbia, Canada, who is renowned for his expertise on 
bee health. “The goal should be to reduce their use in 
agriculture. We should think of pesticides like veterinary 
medicines that require a prescription to use.”

Americans used about 1.1 billion pounds of pesti-
cides in 2007, the most recent year for which data are 
available, including products targeted against insects 
(insecticides), weeds (herbicides), molds (fungicides) and 
other species such as rats and mice. About 77 percent of 
pesticides were used in agriculture, and the rest in homes 
and industrial and commercial facilities, such as factories 
and office buildings.5

Under the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), pesticide manufacturers must 
register their products with the EPA and provide test data 
on each pesticide’s toxicity. The EPA approves pesticides 
only for specific uses, such as controlling certain species of 

worms on tomatoes. Using pesticides 
in ways not approved and listed on 
their labels is illegal.

Companies that produce and 
apply pesticides say this system 
effectively protects workers, con-
sumers and the environment. 
“Manufacturers spend tens of mil-
lions of dollars on studies to deter-
mine product safety,” says Ray 
McAllister, senior director for regu-
latory policy at CropLife America, a 
trade association in Washington 
representing pesticide manufactur-
ers. “And when a product is 
approved, testing doesn’t end. We 
are always working to understand 
interactions with the environment 
and impacts on human health.”

But health experts say exposure 
to pesticides can be hazardous, 
especially over time. A 2010 report 
from the President’s Cancer Panel 
— a high-level federal advisory 

committee — warned: “The entire U.S. population is 
exposed on a daily basis to numerous agricultural chem-
icals, some of which also are used in residential and 
commercial landscaping. Many of these chemicals  
have known or suspected carcinogenic or endocrine- 
disrupting properties.”6 *

Studies of farmworkers who handle pesticides rou-
tinely have found evidence of health risks. The 
Agricultural Health Study by federal agencies has been 
examining effects on thousands of Iowa and North 
Carolina farmers and their wives since 1993. Recent find-
ings show that exposure to various pesticides is associated 
with increased risk of developing Parkinson’s disease, 
depression and lung cancer.7 Pesticide exposure may also 
increase the risk of allergic asthma, diabetes, thyroid dis-
ease and colorectal and pancreatic cancer and melanoma.8

Most Pesticides Used on Corn, Soybeans
Corn, soybeans, potatoes and cotton accounted for nearly 
79 percent of pesticides applied to 21 selected U.S. crops in 2008, 
the latest year for which the U.S. Department of Agriculture has 
figures. The remainder was used on wheat, sorghum and 15 other 
crops, mostly fruits and vegetables.

* Includes oranges, peanuts, tomatoes, grapes, rice, apples, sugarcane, 
lettuce, pears, sweet corn, barley, peaches, grapefruit, pecans and lemons.

Source: Jorge Fernandez-Cornejo et al., “Pesticide Use in U.S. Agriculture: 
21 Selected Crops, 1960-2008,” Economic Research Service and U.S. 
Department of Agriculture, May 2014, p. 16, http://tinyurl.com/q66a4es

Pounds of Pesticides Used on 
U.S. Crops, 2008 (by percentage)

Pounds of Pes
U.S. Crops, 200

Corn
Soybeans
Potatoes
Cotton
Wheat
Sorghum
Other*

* Endocrine disruptors are chemicals that mimic or block the 
actions of hormones and disrupt the body’s endocrine system — a 
network of glands that regulates growth and many other body 
functions.
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Consumers are exposed to pesti-
cide residues in food, especially fruits 
and vegetables. In the 1996 Food 
Quality Protection Act, Congress 
directed the EPA to set lower limits 
for pesticide residues in foods so that 
they pose a “reasonable certainty of 
no harm.” The law was enacted after 
a National Research Council study 
concluded that prior limits were so 
high that they were allowing infants 
and children — who are especially 
vulnerable to toxic substances —  
to be exposed to unsafe doses of  
pesticides.9

“Exposures to the most toxic 
pesticides have been drastically 
reduced in the past 15 years,” says 
Michael Hansen, a senior scientist 
with Consumers Union, a con-
sumer-protection advocacy group. 
“Many of the most harmful prod-
ucts have been taken off the mar-
ket.” In his view, however, the EPA 
should make studying health risks 
from pesticides that are endocrine 
disrupting chemicals (EDCs) a 
higher priority. The problem, Hansen argues, is that the 
EPA sets standards for pesticide residues in food based 
on maximum safe doses, but EDCs may cause harm 
through very low-level exposures.

“Endocrine disruptors raise fundamental problems 
for traditional toxicology, and they have not been stud-
ied adequately,” Hansen says.10

More than 100 pesticides already have been identified 
as endocrine disruptors.11 Congress has charged the EPA 
with testing numerous chemicals for endocrine effects: all 
chemicals in pesticides (including both active and inert 
ingredients), and other substances that could be found in 
drinking water. In total, the agency estimates that these 
mandates could include some 10,000 chemicals, although 
not all are likely to be screened.12 The EPA expects to fin-
ish screening 67 chemicals this year to see whether they 
have potential endocrine effects, and is shifting to faster, 
less expensive laboratory techniques for a second list of 
107 chemicals.13

Earlier this year the International Agency for Research 
on Cancer (IARC), part of the United Nations’ World 
Health Organization, declared that glyphosate — the 
active ingredient in the weed killer Roundup and many 
other broad-spectrum herbicides (products that kill many 
types of weeds) — probably causes cancer in humans. 
Monsanto, the company that originally patented glypho-
sate and markets Roundup, strongly disagreed.

Philip Miller, Monsanto’s vice president for global 
regulatory affairs, called the IARC’s finding “a dramatic 
departure from the conclusion reached by all regulatory 
agencies around the globe” and asserted that the IARC 
had excluded studies showing that glyphosate was not a 
health risk.14

The EPA is reviewing glyphosate’s standing but does 
not currently believe it is carcinogenic.15 Consumers 
Union and other advocacy groups have urged the EPA to 
“weigh heavily” IARC’s decision. They noted that glypho-
sate use has risen in recent years as farmers have planted 

Honeybee Losses Higher than ‘Acceptable’
About 42 percent of honeybees in managed (domesticated) colonies 
died between April 2014 and April 2015, more than double the 18.7 
percent die-off rate that beekeepers say is economically acceptable. It 
was the second-highest annual loss since researchers began measur-
ing such losses in 2010. Winter losses, which are expected each year, 
have been improving since peaking in 2007–08 at 36 percent. Scien-
tists say pesticides are one of several factors causing bees to die at 
economically unacceptable rates since 2006.

Source: Annual and winter loss rates from “Bee Survey: 
Lower Winter Losses, Higher Summer Losses, Increased 
Total Annual Losses,” Agricultural Research Service, U.S. 
Department of Agriculture, May 13, 2015, http:        
//tinyurl. com/ovkz68j; acceptable loss rates from 
2006–2015 reports found at http://tinyurl.com/nf3zuzj

Honeybee Colonies Lost, 2006-2015
(by percentage)
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vast quantities of corn and soybeans genetically engi-
neered to be “Roundup Ready,” a registered trademark 
for seeds modified to make them resistant to glyphosate. 
Farmers who plant these varieties can spray the herbicides 
widely without harming crops.

“It is very likely that millions of Americans inhale 
glyphosate during the application season,” the groups 
argued. “The chemical also likely contaminates rivers, 
lakes and reservoirs that serve as drinking water sources 
for millions of Americans.”16

In the past EPA and other regulatory agencies, includ-
ing those in the 28-nation European Union, did not 
believe that glyphosate residues in food threatened 
human health, and the U.S. Department of Agriculture 
(USDA) does not currently test for them. But in April 
the EPA, which reportedly will release a new assessment 
of risks from glyphosate soon, said it might advise the 
USDA to begin testing for the herbicide in food.17

Environmentalists, sustainable agriculture advocates 
and some scientists want more resources allocated to pest 
control methods that rely less on chemicals. Integrated 
pest management (IPM) is an alternative strategy that 
emphasizes monitoring for pests and using benign con-
trol methods, with chemical pesticides as a last resort. 

“Human nature wants to control things, but IPM 
emphasizes economics, the environment and human 
health equally,” says Stephen Young, director of the 
USDA’s Northeastern IPM Center at Cornell University.

Although IPM has been researched since the late 1960s 
and the general concept is widely accepted, no authorita-
tive definition of what it means to be “doing” IPM exists, 
so it is hard to quantify how broadly it is being used.

Another promising option is biopesticides — con-
trols based on natural organisms such as plant and soil 
microbes, rather than synthetic chemicals. Biopesticides 
typically are less toxic than synthetic pesticides, affect 
only their target pests, break down quickly in the envi-
ronment and are effective in very small quantities. 
Synthetic chemical pesticides have dominated the mar-
ket for decades, but as more insects and weeds develop 
resistance to these products, interest in biopesticides is 
growing.

As industry officials, scientists, regulators and con-
sumer advocates debate the public health and environ-
mental effects of pesticides, here are some issues they are 
addressing:

Are pesticides killing off bees?

Many people may view both bees and plant pollen, 
which often triggers allergies, as nuisances. But without 
bees and other insects that fertilize plants by carrying 
pollen from one flower to another, people’s diets would 
be much less interesting.

In the United States alone, insects pollinate an esti-
mated $16 billion worth of crops every year. Honeybees 
do three-quarters of this work. Many key crops — 
including apples, broccoli, carrots and onions — depend 
almost totally on insect pollinators.18

Honeybees, monarch butterflies and other pollina-
tors have been declining worldwide for several decades. 
In 2006, U.S. bee keepers began to report adult bees 
disappearing from hives, leaving queens and a few 
immature insects behind. This syndrome, which 
researchers could not explain, came to be known as 
colony collapse disorder (CCD).19

In a normal year about 10 percent of the bees in a 
colony might die during winter, but from 2006–2011 
annual losses averaged about 33 percent. Some beekeep-
ers lost 90 percent of their bees in a single year. Winter 
losses have eased since 2012, but beekeepers still lost a 
total of 42 percent of their colonies in 2014–2015.20 
Today the United States has about 2.5 million managed 
(domesticated) bee colonies, half the number in the 
1940s.21

Beekeepers blamed CCD for about one-third of the 
2006–2011 losses. Other stresses include pathogens and 
pests that prey on bees — especially varroa mites that 
suck honeybees’ blood — and industrial beekeeping, in 
which beekeepers put hives on trucks and drive thou-
sands of miles in a year, stopping to let bees pollinate 
local crops.

“Farmers have become dependent on bringing in 
managed honeybees to do the job that nature used to do 
for them,” says Winston of Simon Fraser University. 
“But moving long-distance is very stressful for bees.”

Climate change may also be a factor. Many studies 
have shown that flowers are blooming and pollinators are 
taking flight earlier in spring as temperatures warm.22 
But some researchers have found that these changes are 
not happening at the same speed, and warn that if bees 
emerge before or after flowers bloom, pollination may 
decline.23
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Scientists say pesticides also are stressing bees. A study 
published in 2010 found 121 different pesticides in bees’ 
wax honeycombs, including chemicals that beekeepers 
used to kill mites and other bee parasites, along with pes-
ticides and herbicides used on field crops. Many of the 
pesticides were known to be toxic to bees, and some had 
been withdrawn from the market well before the study 
was carried out.24

“Both field pesticides and miticides [which kill mites] 
can affect bees’ immune systems,” says Winston. “We  
are seeing interactions between low levels of many pesti-
cides and increasing disease problems, such as mites. 
These very subtle interactive effects are turning out to be 
catastrophic.”

Large-scale intensive agriculture also is a factor, 
Winston says. “When farmers plant crops that are geneti-
cally modified to tolerate herbicides and then use heavy 
amounts of weed killer, they eliminate virtually all weeds, 
which are extremely important forage for honeybees and 
wild bees,” he says. “Even though herbicides aren’t directly 
toxic to bees, they have transformed the habitat in which 
bees forage. Their diet has become very limited.”

In the past several years studies have identified a class 
of pesticides called neonicotinoids (so named because 
they are chemically similar to nicotine) as harmful to 
bees. Introduced in the early 1990s, neonicotinoids were 
thought to be less toxic to honeybees than earlier classes 
of insecticides. But an international scientific panel that 
reviewed more than 1,100 published papers concluded 
in 2014 that neonicotinoids were harming many benefi-
cial species, including earthworms, bees, butterflies and 
freshwater snails.25

“There is an urgent need to reduce the use of these 
chemicals and to switch to sustainable methods of food 
production and pest control that do not further reduce 
global biodiversity,” four scientists from the panel 
wrote.26 By this time the European Union had temporar-
ily banned the use of three neonicotinoids on flowering 
crops on which bees feed, though the pesticides can still 
be used in winter and in greenhouses.27

Neonicotinoids are widely used in the United States, 
and manufacturers say they are safe when used correctly. 
The pesticides “have relatively high toxicity to pollina-
tors at specific levels of exposures, but use in the field by 
and large is well below those levels,” says CropLife 
America’s McAllister. “They mainly are used to treat 

seeds of major row crops, which then are inserted directly 
into the soil. That greatly reduces exposure for nontarget 
species. Overall, neonicotinoids have been beneficial for 
pollinators.”

But some U.S. communities, including Portland, 
Ore., and Seattle, have banned neonicotinoid use on 
city property because of concern about their effects.28 
The U.S. Fish and Wildlife Service, which allows lim-
ited farming in wildlife refuges to create food and 
habitat for wildlife, announced in 2014 that it would 
phase out use of neonicotinoid-treated seeds in wildlife 
refuges across the United States.29 And in April the EPA, 
which is reviewing the uses it has approved for neonic-
otinoids, notified manufacturers that it was unlikely to 
approve any new uses for the products until it finished 
studying their impact on bees.30

Environmentalists want the EPA to move faster. “We 
are losing pollinators,” says Jennifer Sass, a senior scien-
tist with the Natural Resources Defense Council 
(NRDC), a national environmental advocacy group. 
“There’s no single cause, but pesticides are the thing we 
can address most easily that will have a big impact. We 
want EPA to expedite its review because there is so much 
data showing harm.”

Although Winston says pesticides are having serious 
effects on bees, he does not believe banning neonicoti-
noids will solve the problem. “Neonicotinoids are no 
worse and probably better than the pesticides that farm-
ers used in the past and will likely go back to if they are 
banned,” he says. “We need to reduce chemical inputs 
and shift conventional agriculture in a more sustainable 
direction,” through such means as crop rotation and buf-
fer strips of weeds around crop fields for pollinators to 
feed on.

Do genetically modified  
crops reduce harm from pesticides?
Nearly all of the genetically modified (GM) seeds sold to 
U.S. farmers over the past two decades were engineered 
to help protect the plants against weeds and insects.31 
Today about half of U.S. cropland is planted with GM 
versions of three major commodity crops: corn, soybeans 
and cotton.32

These crops have been engineered in two ways. 
Roundup Ready and other herbicide-tolerant seeds have 
been modified to make them resistant to glyphosate. 
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Scientists have added genes to other crops that enable 
them to produce proteins manufactured naturally by a 
soil bacterium called Bacillus thuringiensis (Bt) that are 
effective at killing many insect pests.

Manufacturers say these crops benefit human health 
and the environment by reducing the need for pesticides. 
For example, Syngenta, a global agricultural chemical 
company based in Basel, Switzerland, states on its web-
site that “the development of insect resistant GM cotton 
has greatly reduced the use of pesticides.”33 And 
Monsanto says using Roundup on Roundup Ready 
crops “has allowed farmers to conserve fuel, reduce till-
age and decrease the overall use of herbicides.”34

But recent studies show a mixed picture. In 2012 
Washington State University research professor Charles 
Benbrook reviewed 16 years of USDA data and found 
that use of Bt crops in the United States from 1996–
2011 had reduced insecticide use by 123 million pounds. 
However, he calculated that planting herbicide-resistant 
crops had increased herbicide use by 527 million pounds. 
Initially, wide use of Roundup killed off weeds and 
reduced the need for other herbicides. But this approach 
spurred rapid evolution and spread of glyphosate- 
resistant weeds, which required farmers to use more  
herbicide, Benbrook found.35

“Without major change, a crisis in weed management 
systems is likely, triggering possibly ominous economic, 
public health and environmental consequences,” 
Benbrook wrote.36

According to CropLife America’s McAllister, simply 
measuring herbicide use does not capture all of the ben-
efits from GM crops. “You can add up pounds, but 
glyphosate has a very good safety profile with respect to 
nontarget organisms,” he says. “Other herbicides might 
[be more toxic] but used in lesser quantities, so it bal-
ances out.”

A 2014 review by USDA researchers found the same 
pattern as Benbrook’s study: Planting Bt corn and cotton 
significantly reduced pesticide use per acre in the United 
States from 1996–2013, but herbicide use began to 
rebound after falling initially. But, they concluded, 
because glyphosate was “significantly less toxic and per-
sistent than traditional herbicides,” using herbicide- 
resistant crops still was a net benefit to the environ-
ment. For example, conservation tillage — leaving  
residues such as corn stalks and wheat stubble on  
fields before and after planting to reduce runoff and 
erosion — had greatly increased on fields planted with 
herbicide-tolerant crops.37

Manufacturers say they are addressing herbicide resis-
tance. One strategy is to develop crops resistant to several 
herbicides that work in different ways. The EPA has 
approved a new Dow AgroSciences pesticide called Enlist 
Duo that combines glyphosate and a weed killer called 
2,4-D for use in 15 states in the Midwest, Great Plains 
and South. Dow also has developed Enlist-tolerant corn 
and soybeans and is field-testing Enlist-tolerant cotton.38

Environmentalists oppose Enlist Duo, which they say 
will further harm pollinators and could threaten human 
health. In 2007 the EPA listed 2,4-D as a possible endo-
crine disruptor, and the IARC has classified it as possibly 
carcinogenic.39 But the EPA has reviewed 2,4-D several 
times and concluded that not enough evidence exists to 
link it to cancer in humans.

Environmentalists are concerned about both human 
and wildlife impacts. The risk to pollinators is clear, they 
say. “Herbicide use is killing milkweed, which is the only 
plant that monarch butterflies lay eggs on,” says the 
NRDC’s Sass. “It’s a critical food source for them, but 
farmers see it as just one more weed. Glyphosate and 
2,4-D are killing it off.”
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A farmworker pours the widely used weed killer Roundup into a 
tank. Early this year a U.N. agency declared that glyphosate — the 
active ingredient in Roundup — probably causes cancer in 
humans. But Monsanto, the company that patented glyphosate 
and markets Roundup, strongly disagreed. The EPA is reviewing 
glyphosate’s standing but does not currently believe it is 
carcinogenic.
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Earlier this year the Obama administration initiated a 
plan to restore monarch butterfly populations, which 
have shrunk by 90 percent over the past 20 years.40 Like 
honeybees, monarchs face many threats, including single-
crop farming and milkweed destruction.

In May the White House announced it would plant 
wildflowers and other plants that serve as food for polli-
nators on 7 million acres across the Midwest — an area 
slightly larger than Maryland — by 2020.41 And the 
EPA proposed a new rule that would halt spraying of 
nearly all pesticides, including neonicotinoids, while cer-
tain flowers are in bloom and commercial bee colonies 
are present pollinating crops. The rule “may not be ideal, 
but it’s the best news in about 120 years,” said May 
Berenbaum, an entomologist at the University of 
Illinois.42

Some scientists argue that pesticide and GM seed 
producers are perpetuating an endless cycle in which 
pests will adapt to whatever technological controls 
humans apply. “Nature’s response is automatic — it sim-
ply and quickly adapts to new stresses in the environ-
ment,” says Andrew Dyer, a plant biologist at the 
University of South Carolina at Aiken. “The agriculture 
and biotech industries think it’s possible to eradicate 
pests, but we have never eliminated pests. This is not a 
race we win. There is no finish line.”

Other experts say GM crops’ most valuable effect is in 
developing countries, where farmers have fewer tools for 
protecting their crops and often use many toxic pesti-
cides. A recent review of 147 studies on the impact of 
GM crops by two professors at Germany’s University of 
Goettingen found that the crops reduced pesticide use 
and increased farm yields and profits more sharply in 
developing countries than in advanced countries.43

In parts of India farmers spray more than 60 different 
insecticides on eggplant, known as brinjal, during the 
growing season. Several years ago an Indian seed com-
pany developed four types of Bt brinjal, but protests 
from GM opponents prevented the engineered versions 
from winning government approval.

“It was madness to stop Bt brinjal,” said Kulvinder 
Gill, an agricultural geneticist at Washington State 
University who is from India but was not involved with 
the project. “People should not even be eating this brinjal 
because it has so much insecticide on it. Anything to 
reduce that would be extremely beneficial.”44

Is organic produce safer  
to eat than conventional produce?
Many Americans are concerned about possible health 
risks from pesticide residues in food.45 Some consumers 
buy organically grown fruits and vegetables because they 
believe they are safer than conventional produce. But 
while experts broadly agree that organic produce con-
tains lower levels of pesticide residues than conventional 
produce, they disagree about whether that makes organic 
fruits and vegetables safer.

The USDA regularly samples both domestically 
grown and imported foods for pesticide residues. In 
2013 the agency tested more than 10,000 food samples, 
85 percent of them fruits and vegetables. It found detect-
able pesticide residues in slightly less than 60 percent of 
the samples. Of those, 23 samples (less than 1 percent) 
contained pesticide residues that exceeded tolerance lev-
els set by the EPA. The agency also found pesticides in 
286 produce samples for which the EPA had not yet set 
tolerance levels.46

Health and environmental advocates argue that pesti-
cide residues in some conventional fruits and vegetables 
are unsafe even if they are within EPA tolerance levels, 
because the EPA only sets limits for individual pesti-
cides, not the cumulative quantity of pesticide residues a 
food can contain. And very little research has been done 
on how exposure to combinations of pesticides affects 
human health.

Last March Consumers Union published a report 
that used a “dietary risk index” to rank the risk of pesti-
cide exposure from 52 fruits and vegetables. The index 
scores reflected the amount and frequency of residues on 
various foods, typical serving size for each food and tox-
icity of the pesticide.

The group found that many fruits and vegetables 
grown in the United States, Canada and Latin America 
had low risk scores. For certain high-risk products, how-
ever — including peaches, tangerines, nectarines, straw-
berries, green beans, bell peppers and carrots — it 
recommended always buying organic.47 Consumers 
Union’s top recommendation was to eat five or more 
servings a day of fruits and vegetables — even if they fall 
into its high-risk categories — but to choose organic 
produce whenever available and affordable.48

Many consumers believe organic produce is grown 
without pesticides. However, organic farmers routinely 
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use pesticides made from naturally occurring substances, 
and they use a limited number of synthetic products that 
have been approved for organic use. The natural pesti-
cides they use may be simple, naturally occurring chemi-
cals, such as sulfur or copper, or substances produced by 
living organisms, such as neem oil, derived from seeds of 
the tropical neem tree and effective against many insects, 
mites and fungi.

In a 2010 pilot study the USDA found detectable pes-
ticide residue levels in about 43 percent of 571 samples of 
organic produce. Twenty-one samples contained pesticide 
levels greater than 5 percent of the EPA’s tolerance levels, a 
violation of the USDA’s organic regulations.49

While acknowledging that organic produce may con-
tain pesticide residues, health and environmental advo-
cates say organic pesticides pose less risk to human health. 
“Critics have never really shown that too much of a natu-
ral pesticide like copper causes significant harm,” says 
Hansen of Consumers Union. “The issues are frequency 
of use, residue levels and toxicity, and when you measure 
those, organic pesticides have orders of magnitude lower 
toxicities.”

But industry representatives assert that organic pesti-
cides are not automatically safer. “Some organic pesticides 
have significant toxicity concerns,” says CropLife America’s 
McAllister. “For example, elemental sulfur has serious 
inhalation concerns, and some copper compounds have 
toxicity concerns, but they are approved for organic use. 
Also, organic pesticides often have lower efficacy than 
conventional products, so they have to be used in larger 
quantities and applied more than once.”

Some studies have focused on whether eating organic 
food reduces pesticide risks for certain vulnerable groups. 
One focus is young children, who are at higher risk from 
pesticides in their diet than adults because they consume 
higher doses relative to their body weight. Chensheng 
“Alex” Lu, an associate professor at the Harvard School of 
Public Health, has found that when young children 
switch from conventional to organic produce, detectable 
traces of pesticides in their urine disappear within days.50

“Yes, there is a beneficial effect [from] eating organic 
produce,” said Lu. “We believe the most vulnerable pop-
ulations . . . are infants and children, in part because [of ] 
their small body weight. Also, they are still growing, so 
there are a lot of detoxifying mechanisms that we have as 
adults that they don’t have.”51

But some parents decide not to go organic after weigh-
ing the added cost of organic produce and the fact that 
most pesticide residues in conventional produce are hun-
dreds of times lower than the EPA’s exposure limits. 
Parents “should stop worrying so much about whether 
the apples we buy are organic or conventional — we 
should just start giving our kids more apples,” writes 
Melinda Wenner Moyer, a science journalist and parent-
ing advice columnist for the online magazine Slate, in an 
article reviewing findings from multiple studies on pesti-
cide residues in produce.

“It is far, far better for your kids’ long-term health  
to get them in the habit of eating whole fruits and  
vegetables, regardless of what type of farm they came 
from, than to give them pretty much anything else to 
eat, no matter how organic or all-natural it may be,” she 
contends.52

BACKGROUND
Pests and Weeds
Before commercial pesticides were developed, insects and 
weeds took heavy tolls on food production. Pioneers 
who settled the Great Plains in the 19th century fought 
to save their crops from locusts and beetles. One massive 
grasshopper outbreak in 1874 produced a swarm of 
insects that reached from Canada to Texas.53 Laura Ingalls 
Wilder, whose family homesteaded on the Plains in the 
1870s, described a grasshopper storm that destroyed her 
family’s wheat crop in her book On the Banks of Plum 
Creek:

“The cloud was hailing grasshoppers. The cloud was 
grasshoppers. Their bodies hid the sun and made dark-
ness. Their thin, large wings gleamed and glittered. The 
rasping whirring of their wings filled the whole air and 
they hit the ground and the house with the noise of a 
hailstorm.”54

Weeds reduced food yields by competing with crops 
for sunlight and soil nutrients. Farmers spent countless 
hours plowing and hoeing to turn over dirt and cut weeds 
off at the roots.

In the mid-1800s farmers began to find that some 
chemicals helped control insects, molds and fungi. Early 
remedies included powdered sulfur, which helped prevent 
mildew on grapes, and an arsenic compound called Paris 
green that killed Colorado potato beetles.55 In the 1890s 
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lead arsenate, developed to kill gypsy moth caterpillars in 
New England orchards and forests, was widely adopted 
for use against many pests.56 Farmers who could not afford 
commercial pesticides used homemade concoctions or 
simply picked bugs off plants by hand.57

Pests also caused serious problems in cities. Cockroaches, 
rats and flies infested food supplies and spread disease. 
Vermin were rampant in poor neighborhoods, feeding on 
garbage tossed into the street. Outhouses and streets clogged 
with horse manure were breeding grounds for flies, which 
many public health advocates contended carried diseases.58

These concerns fostered the emergence of the pest-
control industry in the early 1900s. Progressive-era hous-
ing codes began requiring landlords to get rid of bedbugs, 
flies and other infestations or hire exterminators. These 
companies marketed their services as “preventive medicine” 
for families, based on expert knowledge about pests, germs 
and pesticides.59

Super Weapon
In 1939 Swiss chemist Paul Muller made a discovery that 
launched the modern pesticide industry. He found that 
DDT, a compound first synthesized in 1873, was highly 
effective at killing many kinds of insects. It also was long-
acting and cheaper than other options. Federal agencies 
tested DDT extensively over the next several years. They 
focused almost entirely on acute effects (immediate poi-
soning from large doses), with very little attention to 
chronic effects (harm from low-level exposure over time), 
which toxicologists were just learning to measure.60

The U.S. Army put DDT to use during the last sev-
eral years of World War II (1941–45). Soldiers, refugees 
and prisoners of war in Italy were dusted with DDT 
mixed into a powder to kill lice, which spread typhus. In 
the South Pacific, where malaria caused five times more 
casualties than combat injuries, the Army sprayed DDT 
from airplanes and inside mess halls, barracks and latrines 
to kill mosquitos that carried the disease.61

After the war, the use of DDT and other synthetic 
pesticides quickly expanded. From 1947 through 1949, 
13 Southeastern states and the U.S. Public Health Service 
carried out a national malaria-eradication program that 
included spraying DDT inside more than 4.6 million 
homes. By 1949 malaria, a serious public health problem 
before the war, had effectively been eliminated in the 
United States.62

Production of DDT and other chemically similar 
pesticides, known as organochlorines, soared from 1945 
through the 1950s. These pesticides stuck to surfaces and 
soil and built up in animals’ and birds’ fatty tissues. 
Researchers with the U.S. Fish and Wildlife Service warned 
that DDT was highly toxic to birds, and medical groups 
began studying the human health effects of pesticide 
exposure.

In 1954 the American Medical Association warned that 
insecticide vaporizers, which released pesticide fumes into 
indoor air, were unsafe. But officials at the U.S. Public 
Health Service and the Department of Agriculture main-
tained that DDT was safe.63

Pesticide safety controversies burst into the public 
consciousness in 1962 when Rachel Carson, a former 
aquatic biologist and writer for the Fish and Wildlife 
Service, published Silent Spring, a sweeping critique of 
pesticide overuse. Carson warned that continuing to apply 
DDT and other pesticides “almost universally to farms, 
gardens, forests, and homes” would cause them to build 
up in the bodies of animals and humans, and could trig-
ger insect outbreaks if pests developed resistance to the 
products.64 She also cited toxicity studies and actual events 
to show that wide use of pesticides could kill many kinds 
of animals, fish and birds.

Concern about pesticides exploded in 1962 with the publication of  
Silent Spring, by Rachel Carson, a former aquatic biologist and 
writer for the Fish and Wildlife Service. Carson’s best-seller 
warned that continuing to apply DDT and other pesticides would 
cause widespread harm to humans and animals.
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C H R O N O L O G Y

1800s–1930s Insects, fungi and weeds damage crops 
and spread diseases.

1874 Swarms of locusts destroy crops from the Dakotas 
to Texas.

1939 Swiss chemist Paul Muller discovers that the 
synthetic compound DDT kills insects effectively. In 1948 
he is awarded the Nobel Prize in Physiology or Medicine.

1940–1970 Growing use of synthetic pesticides after 
World War II prompts Congress to enact regulations, but 
advocates call for stronger controls to protect human health 
and the environment.

1947 Federal Insecticide, Fungicide and Rodenticide Act 
(FIFRA) requires manufacturers to test pesticides for safety 
and effectiveness.

1958 The Delaney clause, named for Rep. James J. 
Delaney, D-N.Y., bars the use in processed foods of 
chemicals known to cause cancer; it also puts the Food 
and Drug Administration (FDA) in charge of regulating 
pesticide residues in processed food.

1962 In her influential best-seller Silent Spring, 
American aquatic biologist and writer Rachel Carson 
warns of environmental and health threats from 
continuing to apply DDT and other pesticides.

1970 Environmental Protection Agency (EPA) is created 
and authorized to review and register pesticides for 
specified uses.

1970–1990s Less toxic pesticides gradually replace 
earlier products, but concerns about pesticide residues in food 
rise.

1972 EPA bans use of DDT and other chlorinated 
hydrocarbon pesticides on food produced in the United 
States. . . . Department of Agriculture funds the first 
major federal research on integrated pest management 
(IPM), a pest control strategy that emphasizes biological 
tools, with pesticides as a last option.

1973 Congress passes the Endangered Species Act, 
prohibiting actions that harm endangered or threatened 
species or their habitats. . . . EPA bans chlordane, a highly 
toxic pesticide, for use on food crops in 1978; all other 
uses are banned in 1988.

1984 Dow, Monsanto and other chemical companies 
settle class-action lawsuit by agreeing to create a $180 
million fund to compensate Vietnam War veterans who 
contended they were harmed by exposure to Agent 
Orange, an herbicide used by the military to defoliate 
trees and vegetation.

1988 Michigan becomes first state to require use of IPM 
in schools.

1993 National Research Council report finds that 
pesticide residues in food pose significant health risks to 
infants and children.

1996 Congress passes Food Quality Protection Act, 
tightening standards for pesticide residues in foods and 
requiring the EPA to reassess tolerance standards within a 
decade.

2001–Present Research indicates that pesticides play 
a role in bee die-offs and are promoting growth of herbicide-
resistant weeds.

2001 EPA bans indoor, residential use of chlorpyrifos, an 
insecticide containing phosphate that is linked to 
neurological and developmental problems.

2005 New York City law requires reduced use of toxic 
pesticides and increased use of IPM.

2013 Responding to concerns about their effects on 
pollination, European Union imposes a two-year ban on 
neonicotinoid pesticides.

2014 President Obama calls on the EPA to assess the 
effects of neonicotinoids and other pesticides on pollinators.

2015 World Health Organization agency concludes that the 
widely used herbicide glyphosate probably causes cancer in 
humans. . . . EPA announces it will not approve new uses 
for neonicotinoids until it has reviewed their safety.

Do n
ot 

co
py

, p
os

t, o
r d

ist
rib

ute

Copyright ©2017 by SAGE Publications, Inc.   
This work may not be reproduced or distributed in any form or by any means without express written permission of the publisher.



P E S T I C I D E  C O N T R O V E R S I E S   37

Critics accused Carson of fear-mongering and ignoring 
the benefits of pesticide use, but her book became a best-
seller. In 1964 U.S. government scientists reported that 
DDT, DDE, endrin and other pesticides were washing 
from farmlands in the Southeast into the Mississippi River 
and killing millions of fish.65 In 1967 environmental 
groups began suing state agencies and petitioning the 
federal government to ban DDT. Its use in the United 
States fell from 80 million pounds in 1959 to about 12 
million pounds in the early 1970s.66

New Risks
Rising concern over health risks from pesticides helped fuel 
an emerging environmental movement in the late 1960s 
and early ’70s. In 1972 William Ruckelshaus, administra-
tor of the newly established EPA, banned DDT. Over the 
next several years, the EPA also banned the organochlorine 
pesticides chlordane, dieldrin and aldrin, reacting to concerns 
about their effects on humans and wildlife.

In response, farmers and consumers began using more 
organophosphates, often referred to as the second gen-
eration of synthetic pesticides. These products broke down 
more easily in the environment than organochlorines, but 
many of them were even more toxic to humans and 
wildlife than DDT.67 In fact, Carson had pointed out in 
Silent Spring that organophosphates were “among the most 
poisonous chemicals in the world.”68 Some early versions 
were adapted (although never used) by German research-
ers as chemical weapons during World War II.69

At the same time, insect resistance to pesticides was 
rising, forcing farmers to apply pesticides more frequently 
and heavily. “Through the 1940s, three pests caused 
problems for U.S. cotton farmers: boll weevils, cotton 
bollworms and tobacco budworms,” says Dyer of the 
University of South Carolina. “When DDT came along, 
it controlled each of those to some degree. But five more 
minor pests emerged that weren’t suppressed by DDT. 
Then the first three species developed resistance to DDT, 
so farmers had to deal with eight pests.”

Corn followed a similar pattern. Growers had to man-
age three main types of insects in the 1950s but more 
than 40 by the late ’70s.70

Manufacturers strove to develop less-hazardous controls. 
In the 1970s they introduced synthetic pyrethroids — 
chemicals modeled on natural pesticides found in some 

types of chrysanthemum flowers and significantly less 
toxic than organophosphates. And in the early 1980s 
researchers began patenting pesticides chemically similar 
to another natural insecticide: nicotine, found in tobacco 
leaves. They called these products neonicotinoids.

Highly toxic organophosphates were routinely used not 
only on the farm in the 1970s and ’80s, but also in public 
housing and private homes and gardens, where roaches and 
other pests were becoming increasingly resistant to common 
pesticides. In 1980 the National Academy of Sciences warned 
that homeowners and commercial exterminators were rely-
ing on two organophosphates, chlorpyrifos and diazinon, 
which were “of marginal safety for use in households.”71

To reduce exposure risks, exterminators shifted from 
spraying pesticides indoors to more targeted approaches 
such as “bait stations.” These small, enclosed traps con-
tained insecticides mixed in food that ants and roaches 
would eat and then carry back to their nests before they 
died, spreading the poisons to other insects.

Food-Safety Warnings
In 1993 a National Research Council report spotlighted 
risks to infants and young children from pesticide residues 
in food. Based on a four-year congressionally mandated 
study, it found that children were more vulnerable than 
adults because they ate a narrower range of foods and 
consumed more foods that contained pesticides (mainly 
fruits and vegetables) relative to their total body weight. 
It concluded that some children could be receiving doses 
of organophosphate pesticides greater than tolerance 
levels set by the EPA — in some cases, potentially high 
enough to produce “symptoms of acute organophosphate 
pesticide poisoning.”72

In response Congress passed the Food Quality Protection 
Act of 1996, which required the EPA to set lower standards 
for pesticide residues for both raw and processed foods 
that would protect human health more effectively. It 
directed the EPA to factor in nondietary exposures, such 
as pesticide use in homes and gardens, and the higher 
vulnerability of infants and young children.

That same year, Monsanto began a new phase in pest 
control when it patented its first genetically engineered 
commodity crop: Roundup-resistant soybeans. Insect-
resistant Bt versions of cotton and corn soon followed. 
Biotechnology companies said these products would help 
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farmers reduce pesticide use. But environmentalists 
warned that they could create new generations of pes-
ticide- and herbicide-resistant plants and insects.

“It’s all work this out as you go and hope to God it 
works,” said Margaret Mellon, director of agriculture and 
biotechnology programs at the Union of Concerned 
Scientists, a national environmental advocacy group.73

On the urban front, a new concern emerged in the 
mid-1990s: increasing reports of bedbugs in U.S. and 
European cities. Heavy use of DDT had virtually 
eliminated bedbugs in developed countries in the 
1950s, but they had never disappeared in the develop-
ing world. Experts could not identify any single cause 
for the re-emergence of bedbugs in developed countries 

Return of the Bedbug
The pest has rebounded, thanks to insecticide resistance and global travel.

Millions of Americans recall the rhyme “Good 
night, sleep tight, don’t let the bedbugs bite.” In 
the 1950s and for decades afterwards, it was 

merely a fanciful ditty. Bedbugs — tiny six-legged insects 
about the size of an apple seed — were largely eliminated in 
developed countries with the introduction of the pesticide 
DDT. Since the late 1990s, however, bedbugs have returned 
with a vengeance, infesting homes and hotels across the 
United States and Western Europe.

In a survey this year by the National Pest Management 
Association, 99.6 percent of the pest control professionals 
who responded said they had treated sites for bedbugs in the 
preceding year, compared with only 25 percent 15 years ago.1

Bedbugs are parasites that feed on human blood. Unlike 
other blood-sucking insects like ticks and mosquitos, 
bedbugs do not transmit disease, so they are not considered a 
top-level public health threat.2 But they are a real nuisance, 
leaving victims covered with itchy red welts that cause allergic 
reactions in some people. In 2010, the U.S. Environmental 
Protection Agency (EPA) and the Centers for Disease 
Control and Prevention issued a joint statement calling 
bedbugs “a pest of significant public health importance,” 
noting that many people with bedbug infestations suffer 
from insomnia and anxiety, and that getting rid of the 
insections can be expensive and time-consuming.3

Scientists believe bedbugs developed thousands of years 
ago along the Mediterranean coast, initially feeding on bats 
but then preying on humans. As civilization spread into 
Europe, Asia and eventually North America, bedbugs 
moved with it.

“In a way, we created the modern bed bug: It evolved to 
live on us and to follow us,” writes journalist Brooke Borel. 
“We became an efficient vehicle to spread it around the 
world.”4

By the mid-1800s, bedbugs were widespread in 
American cities. Many people wrongly believed that the 
pests were found only in unsanitary homes. In fact, bedbugs 
thrived in all kinds of settings, from mansions to tenements, 
although wealthy homeowners had more time and resources 
for thorough cleaning, vacuuming and disinfecting to get 
rid of them.

After World War II, when powdered household 
insecticides containing DDT became widely available, 
bedbugs became rare in the United States but remained 
common in developing countries. Although the EPA 
banned domestic use of DDT in 1972, it remained in use 
abroad. DDT resistance developed in bedbugs and other 
insects in places such as Africa and Central America, where 
the pesticide was widely used.

In the late 1990s pest control companies began reporting 
bedbug infestations in U.S. cities. Possible causes included 
deregulation of the airline industry in the 1980s and ’90s, 
which increased the number of flight routes worldwide and 
drove down ticket prices. Global commerce also increased as 
companies moved manufacturing jobs to developing 
countries and shipped goods back to customers in wealthy 
nations. Bedbugs hitched rides overseas on luggage, clothing 
and furniture. And as the world’s population became more 
urban, growing numbers of people lived in close quarters 
— conditions that favored the spread of bedbugs.5

In New York City, confirmed cases of bedbugs rose from 
82 in 2004 to 4,808 in 2010 before falling back to 2,268 in 
2013.6 To address the problem, the city’s Health 
Department strengthened requirements for property 
owners to notify tenants about infestations, inform them 
about ways to prevent and control bedbugs and provide 
regulators with affidavits from pest control companies that 
properties had been treated.7
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but said likely factors included rising international 
travel and the fact that many strains of bedbugs had 
developed resistance to multiple pesticides.74

Another worrisome trend appeared in 2006 when 
beekeepers in many states began reporting that up to 
70 percent of their bees were dying off in a single 
season. Experts cited many possible causes, including 

mite infestations, pesticide exposure and loss of habi-
tat, which were reducing the availability of many 
wildflowers that were traditional food sources for bees.75

As for pesticides, suspicion focused on neonicotinoids 
— “systemic” chemicals that could move through plants’ 
circulatory systems to their leaves and flowers, where 
bees came in contact with them. France had already 

But bait traps, the standard technique for controlling 
ants and roaches, were ineffective against bedbugs, which 
were not attracted to the poisoned food in the traps because 
they feed on blood. That meant exterminators had to 
switch back to an older technique: spraying insecticides 
along baseboards and in other areas where bedbugs might 
be found. And scientists studying the resurgence of bedbugs 
soon made an ominous discovery: Some strains were 
resistant to pyrethroid insecticides, which were the only 
type that could legally be sprayed indoors. Pyrethroids 
affect insects’ nervous systems in the same way DDT does, 
so DDT resistance may also have made some types of 
bedbugs resistant to pyrethroids.8

Now other cities are infested. Crews with Orkin, a 
national pest-control company, performed more bedbug 
treatments in Chicago in 2013 than in any other U.S. 
city; New York ranked 17th, down seven places from 
2012. Chicago’s City Council passed an ordinance that 
year requiring condominium managers to have formal 
plans for detecting and treating bedbugs. Other cities at 
the top of Orkin’s list were, in order, Los Angeles; 
Columbus, Ohio; Detroit; Cincinnati; Cleveland/Akron/
Canton; Dayton, Ohio; Washington; Denver; and 
Indianapolis.9

As cities tighten controls, many residents are 
apparently coming to accept that once again bedbugs are 
a feature of urban life. Early in New York’s bedbug surge, 
“it was like alarms were going off. People were, ‘AAGH! 
I’ve got bedbugs!’ ” said Brooklyn exterminator Bill Swan. 
“Now it’s like, ‘Eh, I’ve got a couple of bedbugs.’ It seems 
like they’re becoming a little more nonchalant, like an 
occasional roach or something.”10

— Jennifer Weeks

1“Bed Bug Information,” National Pest Management Association, 
2015, http://tinyurl.com/777g9k8.
2For background on other diseases transmitted by animals and insects, 
see Marcia Clemmitt, “Emerging Infectious Diseases,” CQ Researcher, 

Feb. 13, 2015, pp. 145-168, and Jennifer Weeks, “Lyme Disease,” CQ 
Researcher, Nov. 8, 2013, pp. 957-980.
3“Joint Statement on bed bug control in the United States from the 
U.S. Centers for Disease Control and Prevention (CDC) and the U.S. 
Environmental Protection Agency (EPA),” 2010, http://tinyurl.com/
mzlzssn.
4Brooke Borel, Infested: How the Bed Bug Infiltrated Our Bedrooms and 
Took Over the World (2015), p. 9.
5 Ibid., pp. 63-64.
6 Ibid., p. xiii; Samantha Tata and Greg Mocker, “Bed bug cases in NYC 
drop to 4-year low,” Pix11 News, June 3, 2014, http://tinyurl.com/
lw4t5el. Dates are for the city’s fiscal year, which begin in August and 
ends in July.
7 “Enforcement Protocols for Bed Bug Complaints: What Property 
Owners Should Know,” New York City Department of Health and 
Mental Hygiene, http://tinyurl.com/l3hzsu9.
8 Borel, op. cit., pp. 57-60.
9 “Chicago Tops Bed Bug Cities List for Second Year in a Row,” Orkin, 
undated, accessed May 20, 2015, http://tinyurl.com/kgw3qo5.
10 “Brooklyn Exterminator Shares His Best Bed Bug Horror Stories,” 
Gothamist, May 23, 2013, http://tinyurl.com/q6h2wwd.
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A bedbug-sniffing beagle seeks out the tiny, six-legged 
insects. Scientists blame the recent resurgence of bedbugs 
on international travel and the bugs’ resistance to pesticides.
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Integrated Pest Management  
Slowly Gains Ground
Technique using biological controls casts chemical pesticides as a last resort.

Experts who want to reduce pesticide use in the 
United States say a technique that relies heavily on 
preventive action and biological controls against 

pests offers a better approach than relying mainly on 
chemical pesticides.

Integrated pest management (IPM) uses many methods 
to keep pests in check, starting with monitoring them and 
taking action only when damage reaches a certain level. 
Then it emphasizes pre-emptive actions, such as eliminating 
food and breeding areas for pests, and using non-chemical 
approaches, such as benign insects that prey on pest species. 
Chemical pesticides are a last resort.

Federal agencies have funded IPM research and 
adoption since the early 1970s. The concept is slowly 
becoming more mainstream: Many farmers and pest 
control companies have begun using various IPM methods 
in settings ranging from cotton fields to urban schools. But 
IPM advocates say there is plenty of room for growth.

Health and environmental advocacy groups, sustainable-
agriculture advocates and some academic researchers argue 
that IPM should be the primary pest-control strategy 
nationwide. But that goal has remained elusive.

“IPM has been practiced for decades and taught in 
colleges and universities, but it hasn’t been adopted widely 
enough yet to prevent current pest problems,” says 
Stephen Young, director of the Northeastern IPM Center 
at Cornell University. The center is one of four funded by 
the U.S. Department of Agriculture (USDA) to promote 
IPM.

“It’s not fast, cheap or easy,” Young says. “IPM takes 
knowledge and a desire to understand what’s happening in 
the field, not just a focus on [crop] yield.” And without 
training and detailed record-keeping, programs may fail.

For example, New Jersey law requires schools to use 
IPM, and New York state has a voluntary school IPM 
program. But during recent site visits, Environmental 
Protection Agency (EPA) officials found that some 
principals and custodians in large urban school districts did 
not know what IPM was or how to track whether pests were 
present. Many schools had failed to take basic steps such as 
sealing holes where pests could enter buildings. Inspectors 
saw clear evidence that some schools were infested with 
roaches and mice.

The EPA found few problems in suburban districts — 
perhaps because their schools had more staff and resources 
to train them about IPM.1

No two IPM programs are identical because they are 
designed to manage specific pests under specific 
conditions. But successful IPM programs take a four-step 
approach:

• Set a threshold for action — typically, when a pest 
population threatens human health or crop damage 
reaches a certain level. Not every single pest needs to be 
eliminated.

• Monitor and identify pests so strategies can focus on 
organisms actually doing harm.

• Take preventive action. Farms can rotate crops instead 
of planting the same crop repeatedly in a field, or plant 
pest-resistant strains. In homes or schools, prevention 
might include removing garbage that attracts vermin or 
sealing holes where pests enter buildings.

• Use controls, starting with biological methods such as 
introducing ladybugs to prey on aphids. Chemical 
pesticides should be used only if other methods do not 
work, and they should target only the pest.2

banned some uses of imidacloprid, a neonicotinoid, 
after French beekeepers reported that it was affecting 
bees’ behavior.

Other researchers used DNA analysis to assess 
how viruses and fungi were affecting bees. “This is 

like [the TV show] “C.S.I.” [Crime Scene Investiga-
tion] for agriculture,” said W. Ian Lipkin, director 
of an infectious disease laboratory at Columbia 
University. “It is painstaking, gumshoe detective 
work.”76
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IPM is not an all-or-nothing strategy. Many farmers and 
pest-control companies use some of the techniques along 
with chemical pesticides. “IPM uses common-sense 
techniques to get rid of things that pests need to survive 
— most importantly, food, water and hiding places,” says 
Bob Rosenberg, executive vice president of the National 
Pest Management Association. And where exterminators 
once sprayed insecticides directly onto carpets or 
baseboards, they now take a more targeted approach. “An 
applicator may place baits in cracks and crevices, or apply 
pesticides in a narrow band around [the exterior of ] a house 
instead of using them indoors,” Rosenberg says.

Because there is no single standard for what it means to 
practice IPM, the question of how widely farmers are 
adopting the technique has yet to be answered. “Until there 
is an agreed-upon definition for IPM, as there is for organic 
agriculture, we will never know actual numbers,” says Young.

Indeed, available information on IPM adoption is both 
dated and inconclusive. In 1993, the USDA and EPA set a 
goal that 75 percent of U.S. cropland would use some level 
of IPM by 2000. The department and agency predicted this 
would reduce pesticide use. In 2000, USDA estimated that 
the goal had nearly been reached, with IPM applied on 
some 70 percent of farmed land.

But the Government Accountability Office (GAO) 
disagreed, noting that the Agriculture Department was 
counting all IPM practices, even though some — such as 
monitoring for pests — did not reduce pesticide use. The 
GAO contended that advanced IPM methods, such as bio-
controls, were being used much more sparsely, and that 
total use of agricultural pesticides had increased between 
1993 and 2000.3

Still, some assessments indicate that IPM techniques are 
increasingly common on U.S. farms. For example, according 
to the USDA’s Western IPM Center, based at the University 
of California, Davis, “a large percentage of growers and on a 
majority of agricultural acreage” across the western United 
States are using many IPM techniques. In California, which 
has a $35 billion agricultural industry, the quantity of 
pesticides applied per $1,000 of output fell from nearly nine 
pounds in 1995 to less than four pounds in 2012. 4

IPM has been required on all federal property since 
1996. 5 Today 23 states have laws or regulations mandating 
IPM use in schools. 6 And many city governments require 
or recommend IPM for pest control in parks and public 
spaces.

In 2005 New York City began requiring city agencies to 
end the use of pesticides considered to potentially cause 
cancer or birth defects. Instead the city uses IPM techniques, 
such as replacing wire-mesh trash baskets that attract rats 
with solid steel cans; eliminating standing pools of water in 
parks that serve as breeding grounds for mosquitos; and 
switching to a bio-based herbicide in Central Park. 7

“IPM is the only current, widely used approach that has 
a chance of reducing our chemical-based strategy,” says 
Andrew Dyer, a professor of biology at the University of 
South Carolina, Aiken. “It’s based on trial-and-error 
science, using appropriate tools at appropriate times, 
understanding the ecology of pest and crop species, and 
learning from mistakes.”

— Jennifer Weeks

1Marcia Anderson, “Challenges to Implementing Integrated Pest 
Management in Schools: What We Have Learned From Field Visits,” 
Applied Environmental Education and Communication, vol. 14, no. 1 
(2015), pp. 3-13.
2“Integrated Past Management (IPM) Fact Sheet,” U.S. Environmental 
Protection Agency, updated May 9, 2013, http://tinyurl.com/prcsw3v.
3“Agricultural Pesticides: Management Improvements Needed To 
Further Promote Integrated Pest Management,” U.S. Government 
Accountability Office, August 2001, pp. 1-3, http://tinyurl.com/
q8alkzn.
4James J. Farrar, Matthew E. Bauer and Steve Elliott, “Abstract: 
Adoption and Impacts of Integrated Pest Management in Agriculture in 
the Western United States,” Western IPM Center, March 2015, http://
tinyurl.com/nmxdaj7.
5“Integrated Pest Management,” U.S. General Services Administration, 
http://tinyurl.com/opk6n8k.
6“Overview of State School Pest Management Requirements,” National 
Pest Management Association, http://tinyurl.com/o7r3d4g.
7“An Update on Integrated Pest Management in New York City for 
2013,” NYC Health, Jan. 1, 2014, http://tinyurl.com/pvo3rks.

CURRENT SITUATION
Protecting Workers

The EPA is strengthening rules aimed at safeguarding 
farmworkers against pesticide poisoning.

No comprehensive database tracks farmworker expo-
sure to pesticides, but in 2008 the EPA estimated that 
between 10,000 and 20,000 pesticide poisonings 
occurred annually among farmworkers.77 And studies 
have shown that such incidents are underreported. Many 
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farmworkers are especially unlikely to seek help because 
they speak little or no English or fear losing their jobs 
or being deported.

Current EPA standards, adopted in 1992, require 
employers to give workers advance notice when pesticides 
will be used, offer basic safety training and provide 
protective gear. They also must keep workers out of areas 
being treated and limit access after treatment for specific 
periods, depending on the pesticide and how it is 
applied.78

Now the agency is proposing to:

• Require training for workers yearly instead of every 
five years;

• Prevent children under age 16 from handling  
pesticides, except on family farms;

• Require no-entry buffer zones around pesticide-
treated fields; and

• Require record-keeping for two years on pesticide 
use and worker training to help states regulate pesticide 
use and investigate violations.79

Environmental and health advocates say these changes 
are long overdue. “Right now there’s really no structure 
for farmworker pesticide training, and it doesn’t happen 
frequently enough,” says Amy Liebman, director of 
environmental and occupational health for the Migrant 
Clinicians Network, a nonprofit based in Texas that 
supports health professionals who care for migrant work-
ers. “There should be guidelines for what it covers. 
Farmworkers should be treated more like chemical fac-
tory workers, who get training about the specific 
chemicals they work with and often are monitored for 
exposure to them.”

The Occupational Safety and Health Administration 
(OSHA), part of the Department of Labor, is the main 
agency that enforces farmworker safety regulations. How-
ever, since 1976 Congress has barred OSHA from 
inspecting farms that have 10 or fewer employees and 
have not had a temporary labor camp in the past 12 
months.80 The standards also do not apply to family 
farms that have no nonfamily employees.

But 25 states, Puerto Rico and the U.S. Virgin Islands 
have OSHA-approved state plans, which let those states 
enforce their own occupational safety and health programs 
with standards at least as strict as OSHA’s.81 “In some 

states, such as Washington and California, agencies can 
enforce safety regulations on farms without the limits that 
OSHA has to meet,” says Liebman.

Manufacturers argue that current regulations are 
working and that the EPA’s proposed changes would 
burden farmers without improving farmworker health. 
“Training could be improved, but we do not support 
increases in record-keeping, buffer zone requirements 
that are not based on scientific standards or require-
ments to post more warnings,” says CropLife America’s 
McAllister. “These changes do not add any value, but 
they do substantially increase compliance costs for 
producers.”

The American Farm Bureau Federation, which repre-
sents farmers nationwide, also opposes the EPA’s changes. 
In comments last year the organization called the proposed 
new rule “wholly unworkable, unfair to agricultural 
employers, costly, and of questionable benefit to the 
individuals it is supposed to protect.”82

Liebman says more protections are needed at both 
the federal and state levels. “Thirty states require doctors 
to report suspected or confirmed cases of pesticide poi-
soning, but only about a dozen states have an active 
surveillance system that follows up on these reports,” she 
says. “Many agricultural workers aren’t eligible for 
worker’s compensation. Overall, agriculture has fewer 
regulatory protections than other industries.”

Even states with their own OSHA plans may fail to 
enforce standards. In May Darryl Ivy, a truck driver 
working on a spray crew in Oregon, gave time-stamped 
photos and hours of video clips to The Oregonian news-
paper that showed a helicopter pilot repeatedly spraying 
toxic weed killers directly over co-workers on the ground, 
in violation of federal regulations. Ivy was never told that 
pilots were not supposed to spray workers, or that he 
should change his clothes if herbicides landed on them. 
The pilot told Ivy that the herbicide would not hurt 
him, but after less than three weeks on the job Ivy was 
coughing up blood.83

Oregon’s Agriculture and Forestry departments give 
timber companies broad discretion to decide where and 
how to spray weed killer on forest lands. An agency 
spokesperson told The Oregonian a Forestry Department 
monitor had been onsite during the spray operations and 
had not seen any violations, but that the department was 
investigating Ivy’s claim.
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Ivy, diagnosed with acute chemical exposure and acute 
contact dermatitis (skin irritation), said, “I thought I 
was resilient. . . . But it’s got me a little worried. I can’t 
breathe right.”84

Endocrine Disruptors
A debate in the European Union (EU) over regulating 
chemicals that are endocrine disruptors (EDs) is causing 
friction between the United States and Europe. The 
outcome could affect some pesticides widely used on 
U.S. crops and disrupt trans-Atlantic trade.

In 2011 the EU decided to forbid the use of pesticides 
that could act as EDs. It has proposed two approaches 
to define EDs. One would rely on “hazard identification” 
— scientific findings that a substance is or could be an 
ED.85 This policy reflects the so-called precautionary 
principle, a central theme in EU chemical regulations 
that holds that if scientific evidence shows that something 
could cause serious harm, regulators should act even if 
the evidence is not conclusive.86

The other strategy would identify hazards and then 
conduct risk assessments — studies of who was likely 
to be exposed, how large the doses might be and whether 
they were likely to cause harm.87 The EPA is using that 
approach to identify and test pesticides that may be 
EDs.

Commenting on the EU’s proposal, the Obama 
administration argued that regulating pesticides based 
on the hazard approach could disrupt U.S. agricultural 
exports to Europe, worth some $5 billion annually. It 
also argued that regulating EDs without considering 
actual risk “weakens scientific credibility, creates  
confusion . . . and in the end produces an inferior prod-
uct.”88 For example, it noted, coffee, garlic and apples all 
contain naturally occurring substances that can interfere 
with normal hormone actions. However, banning them 
would not benefit human health because people do not 
consume enough of those products to cause harm.89

But many U.S. health and environmental advocates 
say the EPA is taking too long to review pesticides and 
determine whether they are EDs. Although Congress 
directed the agency to carry out that review in the 1996 
Food Quality Protection Act, it took the agency more 
than a decade to develop policies and procedures for the 
first screening step — determining whether chemicals 
are potential EDs. The agency currently is ordering tests 

on about 200 pesticides. By 2019 it plans to have analyzed 
those results and determined whether chemicals should 
be tested further to measure the amounts required to 
produce an effect.90

Many other agencies worldwide also are struggling to 
measure the health impacts of ED. According to the 
World Health Organization, only a small fraction of 
hundreds of chemicals known or suspected to be EDs 
have been analyzed using methods that can identify clear 
endocrine effects. And few studies have been done to 
explore links between ED exposure and endocrine dis-
eases such as cancer, obesity and diabetes.91

“The benchmark standard in toxicology is still acute 
toxicity” (harm from high doses), says Florida State 
University history professor Frederick Rowe Davis. “There 
is a lot of uncertainty around other effects that emerge 
over long periods of time, including cancer and endocrine 
disruption. Toxicologists believed that there were thresh-
olds [safe exposure levels] for many chemicals because 
they couldn’t find a correspondence between very low-
level exposures and particular outcomes. But as science 
evolves, they’ve found that there may not be threshold 
levels.”

Mosquito Control
As global climate change raises temperatures, mosquitos 
are expanding northward. Some are carrying tropical 
diseases into the United States. Many state and local 
health departments spray to control mosquitos, but 
researchers are testing a new strategy in Florida that could 
protect public health without using chemical pesticides.

The threat is clear. Asian tiger mosquitos, which carry 
West Nile virus, dengue fever and other diseases, first 
appeared in Texas in 1985 and have spread as far as 
southern New York and Pennsylvania.92 Last year, 2,122 
cases of West Nile virus were reported in the continental 
United States, including 85 deaths.93

Moreover, malaria — carried by the Anopheles mos-
quito strain, which is already present in the United  
States — could return. According to some climate mod-
els, the mosquito parasite that causes malaria could spread 
from Central America into the Southern and Western 
United States by 2050.94

Urban mosquito control begins with preventive  
steps — most importantly, getting rid of standing water 
sources such as backyard pools and bird baths, where 
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A T  I S S U E

Should neonicotinoid pesticides be banned?
Tim Knapp
Mayor, Wilsonville, Ore. 

Excerpted from testimony before the Committee on Agriculture and Natural 
Resources, Oregon House of Representatives, March 26, 2015

Jeff Stone
Executive Director, Oregon Association of 
Nurseries

Excerpted from testimony before the Committee on Agriculture and Natural 
Resources, Oregon House of Representatives, March 26, 2015

The city of Wilsonville supports the concepts of [House Bill] 
2589 to protect pollinators from harmful chemicals containing 
nitro-group neonicotinoids.

The city of Wilsonville was the site in June 2013 of reportedly 
the largest pollinator bumblebee kill in the history of the United 
States, a distinction that our community does not relish — all 
due to the application of neonicotinoid pesticides. This powerful 
class of pesticides has been shown conclusively to harm 
pollinators throughout the lifecycle of the product, with 
detrimental effects continuing long after initial treatment since 
plants take up the pesticide into their tissues. . . .

Many local farming and nursery businesses are dependent 
upon pollinator health for propagation of key nut, fruit and 
vegetable crops. Pacific Natural Foods, a major national organic 
food processor with substantial employment and operations in 
Tualatin, [Ore.] and Wilsonville, is dependent on healthy 
populations of pollinators for successfully farming over 1,000 
acres in the Willamette Valley.

The city supported the Oregon Department of Agriculture’s 
adoption in February 2015 of [a regulation] that “prohibits the 
application of four neonicotinoid insecticides, regardless of 
application methods, on linden trees.” The department found 
that four separate bumblebee kill incidents related to applications 
of dinotefuran or imidacloprid in 2013 and three separate bee 
kill incidents in 2014.

The city notes that each of these pollinator-killing incidents 
was brought about by the use of neonicotinoid insecticides by 
duly licensed pesticide applicators — technicians trained in 
correct pesticide application. One might observe . . ., “If the 
experts can’t get it right, what would make us think that 
homeowners and others can do a better job?”

The department reports that pesticide applicators began using 
the insecticides thiamethoxam or clothianidin as replacements for 
dinotefuran or imidacloprid. The department found that 
thiamexotham and clothianidin are closely related to dinotefuran 
and imidacloprid (all are nitroguanidine neonicotinoid insecticides) 
and can be equally or possibly more hazardous to bumblebees.

Thus, after evaluating the toxicity and half-lives of 
thiamexotham and clothianidin and investigating potential 
alternatives, and discussing the findings with industry, the 
department concluded that a change in the rule is appropriate to 
safeguard pollinator health, which is crucial for the success of 
Oregon’s long-term agricultural operations.

The nursery industry needs pollinators and tools to battle pest 
and disease. As a proud part of U.S. agriculture, we certainly 
understand the importance of pollinators to the agricultural 
industry and our natural environment. We also recognize the 
importance of having effective pesticides with low environmen-
tal impact.

House Bill 2589 targets neonicotinoids (or neonics), a 
chemical class [that] when used properly, is vital to the success 
of our industry. They are important tools in defending trees, 
shrubs and plants against destructive invasive species like the 
Japanese beetle, hemlock woolly adelgid and Asian longhorned 
beetle, in dealing with invasive and often chemical-resistant 
whitefly species and in preventing the spread of these and other 
pests. . . .

Based on current science, the Environmental Protection 
Agency (EPA) continues to allow application of neonicotinoids 
with appropriate guidelines. These chemistries are among the 
safest available to combat many pests. We have encouraged 
Congress to direct the research community to pursue its work 
on this issue without bias and identify the appropriate steps to 
alleviate environmental and pest pressures on pollinator health.

The call in House Bill 2589 to ban neonicotinoids flies in the 
face of a cadre of reports that suggest their role in declining bee 
health is small. The [U.S. Department of Agriculture’s] 2013 
report on honeybee health put pesticides, in general, near the 
bottom of the list of factors impacting bee health. The report 
highlighted other issues like colony management, viruses, 
bacteria, poor nutrition, lack of genetic diversity and habitat loss 
as more impactful. The report continued to stress that “the single 
most detrimental pest of honeybees is the parasitic Varroa mite, 
first discovered in the U.S. in 1987.” Recent reports from the 
Australian Government’s Pesticides and Veterinary Medicines 
Authority . . . supported the conclusions of the USDA report.

While we can understand the concerns of beekeepers, and 
the public at large, and conflicting national studies relating to 
declining bee populations, unfortunately there is no simple 
answer. In fact, research on colony collapse disorder . . . has 
highlighted a complex interaction of factors that play a role in 
bee health. No singular cause of the problem has been found. 
While pesticides are often noted as one factor, they are not 
considered the primary one. . . .

House Bill 2589 is not a productive use of the state’s time, 
and we all have work to do to protect pollinators in Oregon.

YES NO
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mosquitos lay their eggs. Water sources that cannot be 
eliminated, such as canals, can be treated with pesticides 
or covered with a thin layer of mineral oil to drown 
larvae.95 To reduce the odds of residents getting bitten, 
public health agencies often advise them to wear long 
sleeves and long pants and use repellents in mosquito-
prone areas.

Many U.S. cities and towns trap mosquitos and test 
samples regularly to see whether any carry West Nile or 
other tropical infectious diseases. Often when a test comes 
back positive or a case of West Nile is reported, cities 
will spray insecticides from backpack sprayers, trucks or 
airplanes. Spraying typically takes place at night, when 
mosquitos are active, and the active ingredients in com-
mon public health sprays usually last no more than 24 
to 48 hours in the environment, so they are considered 
low-risk for people and wildlife.96

In the Florida Keys, where dengue fever reappeared 
in 2009, a British company is seeking federal permission 
to test a new weapon: genetically modified mosquitos. 
The engineered insects carry a specially designed gene 
that will cause their offspring to die soon after birth, 
thus reducing dengue transmission. The mosquitos are 
already being field-tested in trials in the Cayman Islands, 
Panama, Brazil and Malaysia.97

In the Keys, some residents oppose the tests, which 
they say are not necessary and could have unexpected 
consequences. But researchers say the problem is urgent.

“What we do know is that nearly half the world’s 
population is already at risk for mosquito-borne disease,” 
wrote Shannon LaDeau, an associate scientist at the Cary 
Institute of Ecosystem Studies in New York. “Field release 
trials of GM mosquitos will assess the potential for this 
technique to address this major global health threat. 
Potential risks are likely to be less damaging than the 
known impacts of pesticide use on amphibians and 
birds.”98

OUTLOOK
Feeding the World
With global population projected to grow through the 
year 2100, and climate change stressing many regions, 
producing enough food for up to 11 billion people will 
be a major challenge.99 Agriculture and biotech companies 
say pesticides will be needed to meet that goal.

“Pests and diseases will be with us as long as we need 
to eat,” says CropLife America’s McAllister. “That means 
pesticides will play an essential role in agriculture for the 
foreseeable future. If we want to use fewer pesticides and 
a smaller number of chemicals, those products will have 
to control a larger range of pests. That means they will 
have to be less selective and more toxic, and we’ll need 
larger quantities.”

Other experts contend that the structure of American 
agriculture needs to change. “Shifting conventional agri-
culture in a more sustainable direction would help bees 
and other pollinators survive,” says Winston of Simon 
Fraser University. “Organic agriculture is considerably 
better than conventional large-scale monoculture [single-
crop] farming for bees and other beneficial insects,” he 
says. “But there is a middle ground that focuses on 
polyculture (planting mixed crops) and reduced pesticide 
use.” Polyculture is a common practice in organic agri-
culture, although some large organic producers use 
monoculture.

Learning to manage pests sustainably will be more 
productive in the long run than relying on massive 
chemical applications to keep them under control, the 
University of South Carolina’s Dyer contends. “Technol-
ogy is part of the strategy, but it can’t be the  
whole answer,” he says. “DDT and DDE lost their effec-
tiveness within five years. Farming needs to take advantage 
of ecosystem services that we’ve been killing off with 
chemicals, such as helpful insects and soil micro-organisms. 
We can’t keep degrading soil quality and trying to increase 
production on our remaining farmland.”

Pesticide companies are already moving in that direc-
tion. Today major producers such as Monsanto, DuPont 
and Bayer CropScience that have long focused on synthetic 
chemical products are buying smaller companies that 
produce biopesticides and developing their own bio-based 
products.

The EPA often requires less than a year to license 
biopesticides, compared to three years or more for 
conventional pesticides.100 The agency approved more 
than 430 biologically active ingredients for use in agri-
culture in 2012, and Assistant Administrator Jim Jones 
predicted that they may overtake synthetic chemicals 
in agriculture at some point if their use continues to 
grow strongly.101

In Dyer’s view, biological controls are the only prac-
tical long-term option, since pests will always evolve 
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resistance to synthetic pesticides. “Chemical pesticides 
work by brute force,” he says. “Using beneficial insect as 
biocontrols plays by the rules of evolutionary biology, 
instead of just looking for new chemical controls. No 
one has produced an herbicide with a new mode of 
action (way of killing weeds) in the last 20 years. 
Manufacturers are out of solutions.”
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