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Introduction

This article summarizes producers’ perceptions about
neonicotinoid insecticide labeling required for ornamental
plants, as well as the potential changes in production
practices due to the new labeling policy requirement. It is
important for Extension agents to understand producers’
opinions while transferring knowledge and making more
relevant research recommendations. The target audience
includes industry, state agency, and public stakeholders
involved in decisions and policy making related to the use
of neonicotinoid insecticides (sometimes called “neonics”)
in the US ornamental plants industry. The contents could
be used as reference point for firms interested in consider-
ing production and labeling decisions toward neonicotinoid
insecticides and considering the first-mover advantage

in response to consumers’ preference. Policymakers may
consider policy interventions with less friction. Increasing
public awareness and encouraging consumers to change
shopping behaviors by selecting products produced using
sustainable practices has the potential to reduce friction.

Background

The ornamental horticulture industry provides important
economic contributions to the US agricultural sector. The
2018 US Green Industry economic impacts (including

indirect and induced effects in other sectors) were estimat-
ed at $348 billion in output or revenues and 2.32 million
total jobs (Hodges et al. 2019). In recent years, greenhouse
and nursery producers in the ornamental horticulture
industry have experienced diminishing revenue and shrink-
ing profit margins due to considerable within-industry
consolidation, increased competition, and relatively weak
consumer demand (Madigan 2018). The industry’s average
annual sales revenue was about $1.39 million per firm in
2018 (Khachatryan et al. 2020) compared to 1.83 million

in 2013 (Hodges et al. 2015). Meanwhile, a recent trend to
impose more restrictive labeling polices by retail stores on
pesticide use (i.e., disclosing the use of neonicotinoids) may
impact producers’ production costs further. Maintaining
low-cost and competitive production practices thus has
become increasingly important for nursery and greenhouse
producers to stay profitable.

Due to concerns about neonicotinoids’ negative impact on
pollinator health, EU regulators banned the use of three
major neonicotinoids in 2013 (Fairbrother et al. 2014).
The US EPA was more cautious toward restricting the use
of neonicotinoids and now requires neonic-containing
products to have a warning label indicating proper usage
to minimize harm to pollinators. Meanwhile, several large
retailers have required labeling of the use of neonicotinoid
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pesticides in plant production. While consumers express
increasing preferences for and perceptions of ornamental

production practices that aid pollinator insects (Getter et al.

2016; Khachatryan and Rihn 2017; Rihn and Khachatryan
2016; Wollaeger et al. 2015;), a holistic assessment of
policies concerning the use of neonicotinoids and neo-
nicotinoids labeling should also consider potential impact
faced by the ornamental plant producers.

To investigate the use of neonicotinoid insecticides in the
ornamental plants industry and producers’ perceptions

of insecticide labeling, we conducted a national survey.
Internet and mail survey options were used to collect a
representative nationwide sample. The internet survey
(conducted from August to December, 2018), was distrib-
uted through horticultural industry associations’ member
lists and trade magazine websites (e.g., Florida Nursery,
Landscaping and Growers Association, Nursery Manage-
ment magazine, and Greenhouse Grower magazine). One
hundred sixty four producers from 49 states completed the
internet survey. Following the internet survey distribution,
3000 printed surveys were mailed to randomly selected
producers. The industry firm contact lists were obtained
from the Dun & Bradstreet database. Twelve states includ-
ing California, Florida, Hawaii, Illinois, Maryland, New
Jersey, New York, North Carolina, Ohio, Pennsylvania,
Texas, and Washington were selected based on the USDA
15-state data collection program that includes major
ornamental production states. Tennessee, North Dakota,
Wisconsin and Vermont were selected to represent other
miscellaneous production states. The number of producers
responding to the mail survey was 260, representing less
than 10 percent response rate. It is important to note that
a low survey response rate is typical for producer surveys.
(Dennis et al. (2010), for example, reported a response rate
of 12%. Hodge et al. (2015) reported a response rate of 8%.)
After excluding small-scale producers employing less than
five employees and surveys with missing responses to a
large number of questions, 166 responses were used in the
final sample. This article used responses from 86 internet
and 80 mail survey participants (Table 1). The distribution
of the 166 producers by primary location of business is
summarized in Table 2. As expected, California and Florida
have the highest number of responses given the size of the
ornamental plants industry relative to other states.
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Production Practices and Market

Channels Used

Among the 166 producers, 52 (32%) were operating in
greenhouses, 46 (28%) were operating in open field or
container systems, and 67 producers (41%) reported both
types of operations. The average production area was 1.2
million (M) square feet for greenhouse operations and 81.2
acres for open field or container operations. Despite the
low response rate and small sample size, the sampled firms
are representative of the industry. Among the responses,
124 firms reported their annual sales values prior to the
survey year. Twenty three percent of the firms reported
their annual sales as less than $250,000. A large number of
the respondents were medium-sized firms: 55% reported
annual sales between $250,000 and $10,000,000. Only 16%
of firms reported annual sales larger than $10,000,000.
Average sales value by production type is summarized in
Figure 1. Compared with open field or container produc-
tion, greenhouse producers reported higher annual sales.
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Figure 1. Average annual sales value by production types.

Respondents also specified the distribution of total sales
value to different market outlets, including mass merchan-
disers (e.g., general merchandise stores), home centers,
single-location garden centers, multiple-location garden
centers, landscape firms, re-wholesalers (brokers, other
growers, etc.), wholesale direct to farmers, and retail direct
to consumer (Figure 2). The most popular outlet (as a share
of total sales) was landscape firms, representing 42 percent
of sales, followed by re-wholesalers and wholesale direct to
farmers (34% each), single-location garden centers (32%),
retail direct to consumer (27%), multiple-location garden
centers (19%), home centers (13%), and mass merchandis-
ers (8%).
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Figure 2. Distribution of annual sales value by market channels.

Perceptions about Neonicotinoid
Insecticides and Labeling

Preferences

When asked about their perceptions regarding the effective-
ness of neonicotinoid insecticides, surveyed growers agreed
that neonicotinoid insecticides were effective tools to
protect plants from major pests, with a mean rating score of
6 out of 7 (Figure 3). With regard to the statement whether
they are concerned about the effect of neonicotinoid
pesticides on pollinators, the average rating is about 5
(slightly agree) out of 7, indicating some concerns about
the effects of neonicotinoid insecticides. On the other hand,
when asked whether they would be willing to accept a 10%
cost increase to promote neonicotinoid-free pesticides, they
showed some reluctance (with a mean rating of 4 indicating
neither agree nor disagree to cost increase).
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Figure 3. Producers’ perceptions about neonicotinoid insecticides and

pollinators.

The survey participants were also asked to express their
opinions about a policy requiring mandatory labeling of
neonicotinoids based on their own experiences. Out of 124
respondents, 52.4 percent opposed a mandatory labeling
of neonicotinoids policy (Figure 4). This is understandable
because 70 out of 166 growers (42%) clearly indicated that
they currently use neonicotinoids. Twenty percent of the
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growers had a neutral position regarding a mandatory
labeling policy (4). In contrast, 28 percent of the growers
expressed agreement about the mandatory labeling policy.
On average, participating producers were less supportive
of mandatory labeling of neonicotinoids as compared with
consumers. Interested readers may refer to Khachatryan et
al. 2020a for more detailed information on the consumer

side.
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Figure 4. Producers’ perceptions about mandatory neonicotinoid
labeling policies

Producers were further asked to rate their level of agree-
ment or disagreement about the potential benefits/costs of
neonicotinoid labeling. The survey used a 7-point rating
scale with 1 indicating strongly disagree and 7 strongly
agree. As shown in Figure 5, surveyed producers generally
agreed labeling plants treated with neonicotinoids would
increase growers’ costs (with a mean rating of 5.2). They
also expressed less agreement toward consumers being will-
ing to pay a price premium for plants with neonicotinoid-
free labeling (with a mean rating of 3.8).
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Figure 5. Producers’ perceptions about benefits and costs of
neonicotinoid labeling.

Surveyed producers selected the top three most attractive
labeling phrases indicating pollinator friendly production
practices from a given list including “Pollinator attractive,”

“Pollinator friendly,” “Bee attractive, ” “Bee friendly;” “Bee
safe,” “ Butterfly friendly,” “Butterfly attractive,” “Neonic-
free,” “Pollinator safe,” “Butterfly logo/image,” “Bee logo/



image,” and “Plants for pollinators.” The top three most
attractive labeling phrases were “Pollinator friendly” (36%),
“Pollinator safe” (30%) and “Bee friendly” (26%). The three
least attractive labeling phrases were “Bee attractive” (3%),
“Pollinator attractive” (8%), and “Butterfly attractive” (10%)
(Figure 6). Comparing the individual key words in the
most and least attractive labeling phrases, producers were
clearly more in favor of “friendly” and “safe” than the word

“attractive”
Pollinator friendly I 55.5%

Polinator safe I | 00 5%
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Figure 6. Producers’ perceptions about most effective pollinator-
related labeling phrases.

Anticipated Changes in Input
Costs and Yields

Producers were asked to indicate whether they anticipated
any changes in their input costs if neonicotinoids could
not be used. The majority of the producers who answered
this question believed eliminating the use of neonicotinoid
insecticides would not reduce their costs (Table 3).This
may be attributable to the fact that, at the time the survey
was taken, 66 producers (40%) did not use neonicotinoids.
Yet, among all input cost items, producers showed more
concerns about increased pesticides and labor costs. Thirty
five percent of producers anticipated increases in pesticide
costs, 29 percent anticipated increased costs in unskilled
labor, and 22 percent expected increases in skilled/
managerial labor cost (Figure 7). Only a few respondents
anticipated decreases in pesticides and labor costs. Further,
92 producers (i.e., 55% of a total of 166 participating
producers) provided predictions on yield changes if
neonicotinoid insecticides could not be used in their pest
management programs. Forty producers (24%) anticipated
decreases in yield, 34 (20%) anticipated no changes in yield,
and 18 (11%) anticipated increases in yield.

Conclusion

Most recent studies have revealed that the EU’s ban on
neonicotinoids has caused a yield decrease (Dewar 2016;
Noleppa 2017) and increase of production costs (Noleppa
2017) in oilseed rape production in European countries.
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Banning neonicotinoids has forced farmers to use alterna-
tive means of pest control, which may have unintended
consequences such as pest resistance (Bass and Field 2018).
Jactel et al. (2019) showed that the most common alterna-
tive to neonicotinoid insecticides is another chemical
insecticide (89% of cases). Other insecticides producers use
when neonicotinoids are banned are not necessarily safer
for the environment than the neonicotinoids.

In the United States, garden centers increasingly require
labels indicating the use of neonicotinoid insecticides in
ornamental plant production. Meanwhile, even though
increasing numbers of consumers pursue a “greener”
gardening approach by decreasing or eliminating the
use of pesticides, many consumers are not familiar with
neonicotinoid insecticides. There is a significant knowledge
gap between consumers’ stated knowledge (what they
think they know) and actual knowledge (what they actually
know) about pollinator attractive plants (Khachatryan et al.
2020a). Further, there is a considerable difference between
producer vs. consumer preferences for labeling practices
(Khachatryan et al. 2020b). As reported in this publication,
the information could be useful for relevant industry/
agency stakeholders in shaping socially optimal policies
related to the use of neonicotinoid insecticides, including
labeling policies.
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Figure 7. Producers’ perceptions about most effective pollinator-
related labeling phrases.
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Table 1. Number of respondents by survey type.

Survey type Total number of respondents Number of respondents
included in the study
Internet 164 86
Mail 260 80
Total 424 166

Table 2. Distribution of respondents by primary location of business.

State Frequency (%) State
Alabama 3 (1.8) Montana
Arkansas 1 (0.6) Nebraska
California 24 (14.5) New Jersey
Colorado 2 (1.2) New York
Connecticut 1 (0.6) North Carolina
Florida 21 (12.7) North Dakota
Georgia 1 (0.6) Ohio
Idaho 1 (0.6) Oklahoma
lllinois 5 (3.0 Oregon
Indiana 1 (0.6) Pennsylvania
lowa 2 (1.2) South Carolina
Kansas 1 (0.6) South Dakota
Louisiana 1 (0.6) Tennessee
Maine 1 (0.6) Texas
Maryland 6 (3.6) Utah
Massachusetts 1 (0.6) Vermont
Michigan 4 (2.4) Virginia
Minnesota 2 (1.2) Washington
Mississippi 1 (0.6) Wisconsin
Missouri 1 (0.6) Total

Table 3. Number of producers anticipating positive, negative, or no change in input costs.

Input Items No. of (%)° Positive (%)° Negative
Producers® change change

Pesticides 98 (59) 58 (35) 10
Other application costs 58 (35) 23 (14) 2
(e.g., fuel, equipment,
etc.)
Skilled/managerial labor 71 (43) 36 (22) 4
Unskilled labor 77 (46) 48 (29) 1
Other materials (e.g. 63 (38) 30 (18) 3
tags/labels)

2 Not all the producers answered all items in this question.
b%=number of producers who answered this question divided by the total 166 surveyed firms.
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