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Introduction 
Neonicotinoid (neonic) pesticides have been facing 

intense scrutiny from mass media, researchers, 

governmental agencies, and the general public due to 

their potential role in pollinator insect population declines 

(Goulson 2013). Neonic pesticides are systemic, 

meaning they are within all of the plant's tissues, 

including nectar and pollen, and may negatively impact 

pollinator insects that visit those plants for nutrients 

(Goulson 2013). To date, studies assessing the impact 

of neonics on pollinator insects are inconsistent 

(Goulson 2013; Pilling et al. 2013; van der Sluijs et al. 

2013; Fairbrother et al. 2014), and the USDA is 

contemplating mandatory labeling (e.g., "neonic-free" or 

"treated with neonicotinoids") for certain plants (US-EPA 

2013). Nevertheless, research has shown that 

insecticide use in general has resulted in $284 million 

per year in damages to honeybee and pollinator services 

in the United States (Pimentel 2005). This is especially 

worrying because pollinator insects contribute $171.1 

billion per year to world food crop production, and food 

supply would fail to meet increasing global food demand 

without pollinator insects (Gallai et al. 2009). 

 
Figure 1. null 

Credit: USDA 

In the midst of the neonics controversy, consumer 

attitudes toward and perceptions of neonics are still 

being assessed. While previous studies have shown that 

consumers recognize the need to protect pollinator 

insects and their habitats (Breeze et al. 2015; 

Diffendorfer et al. 2014; Mwebaze et al. 2010; Wolleager 

et al. 2015), studies specifically investigating consumer 

behavior toward neonic insecticides are scarce. This is 

likely to change as consumer awareness about neonic 

insecticides increases (Wolleager et al. 2015). How 

consumer awareness of neonic pesticides influences 

their preferences toward plants could provide important 

insights to growers, retailers, and policy makers as they 

move forward with neonics-related strategies, legislation, 

and educational efforts (Rihn and Khachatryan 2016). 

The next section summarizes our research methodology, 

followed by the results and a brief summary. 

Methodology 
An online survey was used to collect data from 921 US 

consumers who purchased plants within the past 12 

months. Respondents indicated whether or not they had 

heard of neonics at the onset of the experiment. Of the 

respondents, 24%, whom we designated the "aware 

group," were aware of neonics, and 76% were unaware 

of neonics. Additional survey questions asked 

respondents to indicate their level of knowledge (1=not 

at all knowledgeable; 7=very knowledgeable) regarding 

pollinator-related topics (i.e., plants and gardening, 

landscaping, environmental stewardship, types of 

pollinator insects, pollinator health, beekeeping, plants 

that improve pollinator health, landscape features that 

improve pollinator health, entomology, and 

farming/agriculture). Respondents finished the survey by 

indicating their purchase likelihood for plants labeled 

"neonic-free" and the socio-demographic characteristics 

(i.e., age, gender, income, education level, household 

size, and relationship status). 

Sample summary statistics are shown in Table 1. The 

mean age of respondents was 51 years old; 58% were 

female; 49% had obtained their bachelor's degree or 

higher; and 74% were in a relationship/married. Most 

households had 2 to 3 people, and the average 

household income was between $51,000 and 60,000. 

When comparing between the aware and unaware 

groups, the aware group was composed of younger 

individuals than the unaware group, had a higher 

percentage of males than the unaware group, was more 

educated, and had slightly larger households than the 

unaware group (Table 1). Income differences were not 

significant between the groups. 
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Results 

Knowledge of Pollinator-Related Topics 
Before conducting the survey, researchers anticipated 

that consumers who were more knowledgeable about 

pollinator-related topics would be more aware of 

neonics. Results showed that, on average, respondents 

were most knowledgeable about 

plants/gardening/landscaping, followed by 

farming/agriculture (Figure 2). They were less 

knowledgeable (values less than 4) about environmental 

stewardship, types of pollinator insects, landscape 

features that aid pollinators, plants that improve 

pollinator health, pollinator health, entomology, and 

beekeeping. 

 
Figure 2. Respondents' knowledge about pollinator topics. Note: All aware/unaware variable means are statistically 

significant (P = 0.001). 

Credit: UF/IFAS 

Next, researchers assessed if respondents' knowledge 

of pollinator-related topics influenced their awareness of 

neonic pesticides. Results showed that consumers who 

are more knowledgeable about plants that improve 

pollinator health or entomology were much more likely to 

be aware of neonics (Figure 3). 

 
Figure 3. How knowledge of pollinator topics impact awareness of neonics. Note: * indicates significance (p = 0.050). 

Credit: UF/IFAS 
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Purchase Likelihood for Neonic-Free Plants 
Researchers then examined the effect of neonic 

awareness and respondents' socio-demographics on 

purchase likelihood for plants labeled as "neonic-free." 

Unsurprisingly, respondents aware of neonic pesticides 

were much more likely to purchase a "neonic-free" plant 

(Figure 4). In addition, respondents with larger 

households were more likely to purchase "neonic-free" 

plants. Age, gender, income, and education did not 

influence purchase likelihood for "neonic-free" plants. 

 
Figure 4. How knowledge of pollinator topics impact awareness of neonics. Note: * indicates row means are 

significantly different (p = 0.050). 

Credit: UF/IFAS 

Summary 
Consumer awareness of neonic pesticides increases the 

purchase likelihood for plants that are labeled "neonic-

free." In 2016, only 24% of the surveyed respondents 

were aware of neonic pesticides. As mass media 

coverage of neonics continues, it is likely consumer 

awareness will increase. Consequently, as consumer 

awareness of neonics increases, demand for plants may 

decrease if there is limited availability of neonic-free 

options. The results have practical implications for 

growers, retailers, and policy makers. One way growers, 

retailers, and policy makers can benefit is through 

understanding how increased consumer awareness of 

neonics influences consumers' preferences and 

purchase intentions. In turn, green industry stakeholders 

can adjust their production practices, product offerings, 

educational materials, and promotions based on what 

end-consumers know and prefer. This is especially 

important because the results indicate that awareness 

influences demand. Similarly, policy makers can use this 

information as they continue to refine regulations that 

mandate neonic pesticide usage labels on plants. 

Overall, consumer awareness of neonics is likely to 

increase (partly due to increasing media coverage), 

providing an opportunity for the green industry to 

improve their strategies and educate consumers about 

neonics to help them make informed decisions. 

Based on these results, the following suggestions were 

developed for green industry stakeholders (growers, 

wholesalers, retailers, etc.): 

• As of 2016, ~24% of consumers are aware of 

neonic insecticides, and that percentage is likely to 

increase. Green industry stakeholders can develop 

educational materials to share with customers about 

neonic insecticide use, pollinators, and actions 

customers can take to aid pollinator insects. 

• Green industry firms can demonstrate their 

dedication to aiding pollinator insects by using their 

online presences (e.g., social media accounts, 

company websites) and traditional promotions to 

inform customers about the actions they are 

currently using to aid pollinator insects (i.e., best 

management practices in production, selling 

pollinator friendly plants/products). 

• Growers should evaluate their existing pest 

management strategies and identify economically 

feasible alternative options to neonics in the event 

that mandatory labeling occurs or neonics are 

banned from production in the United States. 
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Tables 

Table 1. Sample summary statistics (n=921) 

 Average Neonic aware group (24%) Unaware group (76%) 

Age 51.3 41.3* 54.5* 

Gender 58% female 52% female* 60% female* 

Education 49% bachelors+ 56% bachelors+* 46% bachelors+* 

Relationship 74% 70%* 75%* 

Household size 2.76 3.14* 2.64* 

Income $51k–60k $51k–60k $51k–60k 

Note: * indicates row means are significantly different (p = 0.050). 
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