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Executive summary 
Federal regulations require the Environmental Protection Agency (EPA) to consider the benefits of a pesticides 

use as well as its risks when the makes registration determinations.  A key benefit of pesticides is that they 

eliminate yield loss attributable to pest infestations.  This can increase farm profitability when the value of the 

yield loss is greater than the cost of a pesticide treatment.  There are however benefits other than increased yields, 

such as risk reduction, simplicity, and flexibility; and costs other than that of a pesticide treatment, such as 

diminished water and wildlife habitat quality, that influence the value of pesticides to farmers.  These types of 

non-monetary benefits and costs cannot be measured by only evaluating the profitability of a pesticide treatment 

through estimates of potential yield losses and pesticide treatment costs.  They can however be measured using 

survey methods that originally developed in the environmental economics literature, but have expanded to the 

agricultural production literature. 

The objective of this research is to better understand the relative benefits of plant-incorporated-protectants (PIPs) 

like Bt corn and cotton, insecticide seed treatments, soil insecticide treatments and foliar insecticide treatments in 

U.S. alfalfa, corn, cotton and soybean production, with a special emphasis on the pyrethroid based control 

methods that are currently being evaluated for reregistration by the EPA.  This objective was accomplished using 

telephone survey data collected from a stratified random sample of U.S. alfalfa, corn cotton, and soybean farmers.  

The survey instrument elicited information on a farmer’s 2015 insect pest management practices, insect pest 

management concerns, source of insect pest management information, and the most important considerations 

when choosing which insect pest management practices to use.  Farmers who reported using certain insect pest 

management practices in 2015 were also directly asked to state their evaluation in monetary terms of all the 

benefits and costs using the management practice provided.  Multiple regression analysis was used to evaluate 

how insect pest management and the stated value of insect pest management varied by farmer and farm operation 

characteristics.  Simulation methods were used with regression results to estimate the amount of crop acreage in 

that was operated with alterative pest management practices and the added value management to farmers.   

The survey results and analysis show that the most actively managed insect pest for alfalfa farmers is the weevil.  

These farmers relied fairly uniformly on seed and chemical company representatives, crop consultants, 

agricultural retailers, and agronomists for their pest management advice.  About half of these farmers sprayed an 

average of three-quarters of their alfalfa acreage with foliar insecticides.  Two out of five used a pyrethroid foliar 

insecticide on at least some of their alfalfa.  The estimated value of these foliar treatments was $28 per treated 

acre.  Given nearly 18 million acres of alfalfa nationwide in 2015, the estimated rates of insecticide use and value 

per acre imply a total benefit to farmers of $180 million, with $65 million of this total attributable to farmers who 

used a pyrethroid foliar insecticide on some of their alfalfa acreage. 
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The most actively managed insects for corn farmers are the corn rootworm and European corn borer.  Their 

primary source of insect pest management advice are seed and chemical company representatives (43 percent of 

farmers), followed by agricultural retailers (25 percent), agronomists (20 percent) and crop consultants (19 

percent).  Bt corn was the most commonly used management practice (90 percent of farmers) followed by 

insecticide seed treatments (66 percent), soil insecticides (28 percent), and foliar insecticides (24 percent).  This 

more selective use of soil and foliar insecticides included the average proportion of acres treated by farmers who 

used the practices—two-thirds of acres for farmers who reported using soil and foliar insecticides rather than the 

nine-tenths of acres for farmers who reported using Bt corn and seed treatments.  For farmers who reported using 

soil insecticides, 86 percent reported using a pyrethroid soil insecticide. Alternatively, for farmers who reported 

using foliar insecticides, 44 percent reported using a pyrethroid soil insecticide. The estimated value of Bt corn in 

2015 was $22.27 per treated acre, while the estimated value of a soil insecticide treatment was $19.16 per treated 

acre.  Insecticide seed treatments and foliar insecticides were both estimated to have provided just under $17 per 

treated acre.  With nearly 88 million acres of corn in the U.S. in 2015, and estimated rates of use and estimated 

value per treated acre for alternative management practices, the implied value of Bt corn to U.S. corn farmers was 

$1.5 billion in 2015, while the the implied value of insecticide seed treatments was $862 million.  The implied 

value of soil insecticides was $317 million with $282 million of this value attributable to farmers who used 

pyrethroid soil insecticides on at least some of their corn acres.  The estimated value of foliar insecticides was 

$237 million with $106 million of this value attributable to farmers who used pyrethroid foliar insecticides on at 

least some of their corn acres. 

U.S. cotton farmers actively manage a wider range of pest than alfalfa, corn and soybean farmers.  Before the first 

bloom of cotton, these insects primarily include thrips and plant bugs, while after first bloom they primarily 

include bollworms, stinkbugs, and plant bugs.  The primary sources of insect pest management advice for cotton 

farmers are crop consultants (40 percent of farmers), followed by seed and chemical company representatives (25 

percent), University and county Extension (23 percent) and agricultural retailers (15 percent).  Bt cotton was the 

most commonly used management practice (85 percent of farmers) followed by insecticide seed treatments (62 

percent), foliar applications before and after first bloom (35 percent), and soil insecticides (17 percent).  Soil 

insecticides and foliar insecticides after first bloom are used most selectively (about two-thirds of cotton acres on 

average for those using the practice), while Bt cotton is used the least selectively (90 percent of cotton acres on 

average for those using the practice).  Twice as many cotton farmers used pyrethroid foliar insecticides after first 

bloom (22 percent of farmers who applied foliar insecticides after first bloom) than used them before first bloom 

(10 percent of farmers who applied foliar insecticides before first bloom).  The estimated value of Bt cotton in 

2015 was $51.04 per treated acre, while the estimated value of a foliar insecticide treatment after first bloom was 

$45.71 per treated acre.  Insecticide seed treatments and soil insecticides were both estimated to have provided 

about $17 per treated acre, while a foliar application before first bloom was estimated to be worth $28.90 per 

treated acre.  With 8.5 million acres of cotton in 2015, and estimated rates of use and value per treated acre for 
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alternative management practices, the implied value of Bt cotton to U.S. cotton farmers was $335 million in 2015.  

The implied value of insecticide seed treatments was $79 million, while soil insecticides were worth $15.7 

million.  The implied value of foliar insecticides before first bloom was $65.7 million with $8.5 million of this 

value attributable to farmers who used pyrethroid foliar insecticides on at least some of their cotton acres.  The 

estimated value of foliar insecticides after first bloom was $91.7 million with $22 million of this value attributable 

to farmers who used pyrethroid foliar insecticides on at least some of their cotton acres. 

The soybean aphid is the most actively managed insect for soybean farmers.  The most common sources of insect 

management advice include crop consultants (28 percent of farmers), seed and chemical company representatives 

(25 percent), agricultural retailers (15 percent) and agronomists (13 percent).  Insecticide seed treatments were 

used by almost two out of three, while foliar insecticides were used by one-third of soybean farmers in 2015.  In 

addition to being used by fewer soybean farmers, foliar insecticides were also used more selectively by those 

farmers who chose to use them (81 percent of acres for seed treatments versus 66 percent of acres for foliar 

insecticides for those farmers who used the practice).  Nearly half the soybean farmers who reported using a foliar 

insecticide also reported using a pyrethroid foliar insecticide.  The estimated value of an insecticide seed 

treatment was $13.28 per treated acre, while the estimated value of a foliar insecticide treatment was $15.18 per 

treated acre in 2015.  Given just under 83 million acres of soybean in 2015, these estimated use rates and values 

per treated acre for alternative management practices imply the total value of insecticide seed treatments to U.S. 

soybean farmers was $547 million in 2015.  The implied value of foliar insecticides was $282 million with $133 

million of this value attributable to farmers who used pyrethroid foliar insecticides on at least some of their 

soybean acres. 

These 2015 estimates of value to U.S. alfalfa, corn, cotton, and soybean farmers for alternative insect 

management practices are intended to help farmers, chemical companies, regulators, and other important 

stakeholders understand all the benefits farmers derive from access to affordable, effective, and safe plant-

incorporated-protectants and insecticides.  These estimates are also intended to help regulatory agencies weigh the 

benefits as well as the risks of alternative insecticides and make more informed regulatory decisions.   
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1.0  Introduction 
The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) obligates the EPA to balance between risks and 

benefits when making pesticide registration decisions (CUCE 2012).  A key benefit of pesticides is that they 

eliminate yield loss attributable to pest infestations.  This can increase farm profitability when the value of the 

yield loss is greater than the cost of a pesticide treatment.  There are however benefits other than increased yields 

and costs other than that of a pesticide treatment. For example, the use of pesticides can reduce the riskiness of 

production, which provides non-monetary benefits such as “piece of mind” to farmers (Pannell 1991), which 

makes them willing to pay more for pesticides than they might otherwise.  There is evidence from the rapid 

adoption of herbicide tolerant soybean varieties that having more flexible and convenient pest management 

options also provides non-monetary benefits to farmers (Bonny 2007; Carpenter and Gianessi 1999).  

Alternatively, the environmental and human health concerns a farmer has with using pesticides can impose non-

monetary costs that counteract potential yield, risk, and other benefits of pesticide use (Hurley, Mitchell, and 

Frisvold 2009a) making farmers willing to pay less for pesticides.  These types of non-monetary benefits and 

costs cannot be measured by only evaluating the profitability of a pesticide treatment through estimates of 

potential yield losses and pesticide treatment costs. 

The objective of this research is to better understand the relative benefits of plant-incorporated-protectants (PIPs) 

like Bt corn and cotton, insecticidal seed treatments, soil insecticide treatments and foliar insecticide treatments in 

U.S. alfalfa, corn, cotton and soybean production, with a special emphasis on pyrethroid based control methods, 

which are currently being evaluated for reregistration by the EPA.  This objective was accomplished using 

telephone survey data collected from a stratified random sample of farmers.  The survey instrument elicited 

information on a farmer’s 2015 insect pest management practices, insect pest management concerns, source of 

insect pest management information, and the most important considerations to the farmer when choosing which 

insect pest management tactics to use.  Farmers who reported using specific types of insect pest management in 

2015 were also directly asked to state their evaluation in monetary terms of all the benefits and costs the 

management tactic provided.  Multiple regression analysis was used to evaluate how insect pest management and 

the stated value of insect pest management varied by farmer and farm operation characteristics.  Simulation 

methods were used with regression results to estimate the amount of crop acreage in surveyed states that received 

alternative insect pest management and the value of that management.  A secondary objective of this research was 

to document which insect pest species are most actively managed by US alfalfa, corn, cotton, and soybean 

farmers, and the key sources of insect pest management information used by these farmers. 

Asking individuals to assign monetary values to potentially non-monetary benefits such as those associated with 

less risky production and increased flexibility can be challenging.  However, a large literature exists, particularly 

in environmental economics, on how to obtain reliable information (see Carson 2000), which a number of studies 

have successfully adapted to measuring the benefits of pest management to farmers (Alston et al 2002; Hubbell, 
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Marra, and Carlson 2000; Hurley, Langrock, and Ostlie 2006; Hurley and Mitchell 2016; Hurley, Mitchell, and 

Frisvold 2009a; Marra and Piggot 2006; Qaim and DeJanvry 2002).  All surveys can suffer from non-response 

bias since participation is voluntary and some farmers may choose not to participate for reasons that are 

systematically related to the research objectives (Wooldridge 2010).  Therefore, the results of this survey are best 

interpreted in conjunction with other methodologies in order to obtain a better understanding of the mosaic of 

benefits and risks pesticides provide across a farm landscape that is both socioeconomically and environmentally 

diverse. 

2.0  Results 
2.1  Actively managed insect pests 

The weevil is the most actively managed insect pest in alfalfa (Table R1) followed distantly by the aphid and then 

the leafhopper.  In corn, it is not surprising to find that a large majority of farmers actively manage corn rootworm 

and European corn borer as these are the primary targets of widely adopted Bt corn.  Before the first bloom of 

cotton, thrips are the most actively managed pest in cotton, while bollworms and stinkbugs are the most actively 

managed after first bloom.  It is interesting to note that while three out of five corn farmers said they actively 

managed the key insect targets of Bt corn, only about one in twenty and one in four cotton farmers said they 

actively managed the key insect target of Bt cotton before and after first bloom.  A likely explanation however is 

that it there is clear evidence from Table R1 that cotton farmers have a much broader range of insect challenges 

relative to corn farmers.  The aphid is the most actively managed insect pest for soybean farmers with beetles 

coming in a distant second. Indeed, prior to the arrival of the invasive soybean aphid in 2000 (Alleman, Grau, and 

Hogg 2002), insecticide use in soybean was minimal (USDA-NASS 1998), which is no longer the case. 

2.2  Pest management advice 

Two out of five corn farmers rely on seed or chemical company representatives for insect management advice, 

while the same proportion of cotton farmers rely on crop consultants.  While only about one out of five corn 

farmers rely on crop consultants, 30 percent of cotton farmers rely on seed and chemical company representatives 

for insect management advice.  Both alfalfa and soybean farmers tend to rely less heavily on any one source of 

advice.  About one out of four soybean farmers rely on seed or chemical company representatives, while close to 

this same proportion relies on crop consultants.  For alfalfa farmers, about one in four rely on agricultural 

retailers, while just over one in five rely on seed and chemical company representatives or crop consultants.  

University and county Extension are a source of insect management information for less than one out of ten 

alfalfa, corn and soybean farmers.  Alternatively, more than one out of five cotton farmers reported receiving their 

advice from University or county Extension.  The relatively heavier reliance of corn and cotton farmers on seed 

and chemical company representatives is likely attributable to the wide spread use of Bt corn and cotton.  While 

there has been a downward trend in farmer reliance on University and county Extension, many of the places 



 

AgInfomatics:  Use and value of insect management practices in U.S. alfalfa, corn, cotton and soybean      8 

farmers are now more like to go to for advice often rely on University and county Extension information, so while 

the influence is less direct, it is still present (Goldberger and Lehrer, 2015; Lanbert et al., 2015).    

2.3  Considerations for insect pest management 

Increased profitability through the abatement of insect pest losses is an important consideration when farmers 

choose which management practices to use.  It is not however the only consideration.  Tables R3 to R6 show the 

proportion of alfalfa, corn, cotton and soybean farmers that ranked various pest management considerations as 

“Not at all Important,” “Not too Important,” “Somewhat Important” and “Very Important.”  Regardless of the 

crop, farmers cited Family and Worker Safety and Protecting Yield as very important most often.  For alfalfa, 

corn and soybean farmers, Protecting Water Quality and Having Consistent Insect Control are the next most 

widely reported as very important, while for cotton farmers Having Consistent Insect Control and Cotton and 

Cotton Seed Price come next.  Alternatively, considerations that were frequently ranked as somewhat important 

for all four crops were Simplicity, Flexibility, and Convenience. 

Grouping farmers’ responses using a factor analysis identified six underlying motivations for alfalfa farmers, five 

for corn and soybean farmers, and four for cotton farmers (see Tables M5 to M8).1  The motivations identified for 

alfalfa farmers relate to Cost Effective & Flexible Control, Human & Environmental Health, Marketability & 

Price, Time & Simplicity, Insecticide Stewardship, and Plant Stand & Health.  Human & Environmental Health 

was also underlying motivations for corn, cotton, and soybean farmers.  Corn, cotton and soybean farmers had 

similar, though not identical, Yield Risk motivations, while corn and soybean farmers had similar, though not 

identical, Time & Simplicity, Plant Stand & Health, and Revenue & Cost motivations.  The final motivations 

identified for cotton farmers were related to Time, Simplicity & Cost and Crop Marketability & Plant Health, both 

of which are quite distinct from the other motivations identified for alfalfa, corn and soybean farmers. 

2.4  Adoption and use of alternative insect pest management practices 

Almost half of the acreage in the surveyed states was managed by farmers who adopted foliar insecticides on 

some or all of their alfalfa in 2015 (Figures R1 and R2, and Table R7).  On average, these farmers treated three 

out of every four alfalfa acres with a foliar insecticide.  Less than one in five acres was operated by farmers who 

planted some or all of their alfalfa with host plant resistance varieties, while three in five of these farmers’ acres 

were planted with host plant resistant varieties on average.  Both these results suggest that alfalfa farmers use both 

foliar insecticides and host plant resistant varieties selectively on some, but not all of their acres.  Host plant 

resistance adoption varied significantly by state as well as the number of years of farming experience, and risk 

and time preferences (see TableM9a).  It also varied significantly and negatively with Marketability & Price 

motivations, and positively and significantly with Time & Simplicity and Insecticide & Stewardship motivations.  

                                                             
1 The methodology section provides a detailed explanation of how farmers’ responses were grouped. 
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Foliar insecticide adoption varied across states and in response to differences in risk and time preferences.  It also 

varied significantly and negatively in response to Human & Environmental Health and Time & Simplicity 

motivations and positively in response to Cost Effective & Flexible Control and Plant Stand & Health 

motivations.  Larger farms that adopted host plant resistance varieties planted a larger proportion of their alfalfa 

acres with these varieties as did farmers with stronger Marketability & Price motives (Table M9b).  Alternatively, 

farmers with more experience tended to plant host plant resistant varieties more selectively (i.e. a lower 

percentage of their alfalfa acres).  Risk and time preferences and the state in which the farm operated significantly 

influenced the proportion of a farmer’s alfalfa treated with a foliar insecticide.  The proportion of alfalfa acreage 

treated with a foliar insecticide also varied significantly and positively relative to a farmer’s Cost Effective & 

Flexible Control and Plant Stand & Health motives and negatively relative to his Time & Simplicity and 

Insecticide Stewardship motives.   

One in ten acres in the surveyed corn states were managed by farmers who reported adopting Bt corn, while two 

in three were planted by farmers who reported adopting insecticide treated seed (Figures R1 and R2, and Table 

R8).  Just over and just under one in four were managed by farmers reporting the adoption of soil and foliar 

insecticides.  Nearly 90 percent of the corn acres operated by farmers reporting the adoption of Bt corn or 

insecticide seed treatments were planted with these practices, while the use of soil and foliar insecticides was 

more selective — two out of three acres for those farmers that adopted the practice.  Significant variation in Bt 

corn adoption was positively related to the county average yield and total farm acres, and negatively related to 

county average production (Table M10a).  Significant Human & Environment Health motives were negatively 

related to Bt corn adoption, while Yield Risk motives were positively related.  The percentage of Bt corn planted 

by adopters varied significantly by state, as well as positively by county average production and Time & 

Simplicity motives and negatively by Human & Environment Health motives.  In addition to significant 

differences across states and risk and time preferences, significant variation in insecticide seed treatment adoption 

was positively related to Yield Risk motives and negatively related to the county average yield, county yield 

standard deviation, and years of farming experience.  Significant variation in the percentage of acreage planted 

with insecticide treated seed by those who adopted it was positively related to county yield variability, county 

production levels and farming experience, and negatively related to Time & Simplicity motives.  Risk and time 

preferences were also significantly related to the percentage of acreage planted with insecticide treated seed. 

Adoption of soil insecticide was significantly and positively related to the county average yield and Crop Stand & 

Market motive, and significantly and negatively related to the Time & simplicity motive.  Risk and time 

preferences were significantly related to the proportion of acreage these farmers treated with a soil insecticide as 

was the county yield variability (positively), farming experience (negatively), and Human & Environment Health, 

Yield Risk, and Revenue & Cost motives (all negatively).  Finally, there was positive and significant unexplained 

correlation in insecticide seed treatment and foliar insecticide adoption. 
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In the surveyed cotton regions, 85 and 62 percent of cotton acres were managed by framers who adopted Bt 

cotton and insecticide seed treatments (Figures R1 and R2 and Table R9).  About a third adopted foliar insecticide 

applications before cotton’s first bloom as well as after first bloom, while only 17 percent adopted soil 

insecticides.  For farmers who adopted these various management practices, their use of soil insecticides and 

foliar applications after first bloom were the most selective (65 and 68 percent of cotton acreage on average), 

while their use of Bt cotton and insecticide seed treatments were the least selective (91 and 87 percent of cotton 

acreage on average).   

There were clear state level differences in cotton farmer adoption of insecticide seed treatments, soil insecticides, 

and foliar insecticides, but not Bt cotton (Table M11a).  Marketability & Plant Health motives were positively and 

significantly related to insecticide seed treatment adoption, while Yield Risks was positively and significantly 

related to soil insecticide adoption.  County yield variation was negatively related to adoption of foliar 

insecticides before first bloom, while county average yield and production, and farming experience were 

negatively related to foliar insecticide use after first bloom.  Alternatively, Yield Risks motives were significantly 

and positively related to the adoption of foliar insecticides after first bloom.  There was significant unexplained 

positive correlation between the adoption of both types of foliar applications and insecticide seed treatments.  

There was also significant unexplained positive correlation between foliar insecticide use after first bloom and 

soil insecticide use, and foliar insecticide use before and after first bloom.   

For farmers who adopted Bt cotton, a larger percentage of their cotton was planted with Bt cotton if they were 

from counties with lower average yields, had more education, and had stronger Human & Environment Health 

motives (Table M11b).  The average proportion of Bt corn planted also varied significantly across states as did the 

average proportion of acres planted with an insecticide seed treatment or treated with a foliar insecticide 

application before first bloom.  On average, the proportion of cotton acreage planted with insecticide treated seed 

by cottons farmers who adopted it increased significantly as the average county production fell and farming 

experience increased.  The proportion of cotton treated with a soil insecticide by farmers who adopted it was 

significantly larger for farms in counties with larger average yields, farmers with more years of experience and 

less education, and for farmers with weaker Human & Environment Health, weaker Marketability & Plant Health, 

and stronger Yield Risks motives.  The proportion of cotton acreage treated with a foliar application before first 

bloom was significantly larger for farms in counties with higher average yields lower yield variation, and lower 

production.  It was larger for large farms and farmers with less experience and more education.  It was also larger 

for farmers with higher Human & Environment Health and Yield Risks motives.  For foliar applications after first 

bloom, the average proportion of acreage treated was lower in counties with greater yield variability and more 

average production, but higher for farmers with more experience.  Foliar applications both before and after first 

bloom varied significantly in relation to farmers’ risk and time preferences. 
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Three out of five acres of soybean were managed by farmers who adopted insecticide seed treatments with 81 

percent of these acres actually planted with insecticide treated seed (Figure R1 and R2, and Table R10).  

Alternatively, about one out of every three acres was managed by farmers who reported using foliar insecticides 

with 66 percent of these acres actually receiving a foliar insecticide on average.  Significant state level differences 

appeared with foliar insecticide adoption, but not with insecticide seed treatment adoption (Table M12a).  

However, there were significant state level differences in the proportion of acreage planted with insecticide 

treated seed (Table M12b).  Adoption of insecticide seed treatments was significantly higher on large farms and 

for farmers more concerned about Time & Simplicity.  It was significantly lower for less experienced farmers.  

Adoption of foliar insecticides was higher in states with more soybean production and lower with more patient 

farmers and farmers more concerned about Revenue & Costs.  On average, the proportion of acreage planted with 

a seed treatment or treated with a foliar insecticide varied significantly in relation to a farmers’ risk and time 

preferences.  The proportion of soybean acreage planted with insecticide treated seed was also larger for farms in 

counties with less production on average, and farmers with more experience, concerns about Plant Stand & Health 

and concerns about Revenue & Cost.  The average proportion of soybean acres treated with a foliar insecticide 

was significantly larger for farmers who were more concerned about Yield Risks. 

2.5  Value of insect pest management practices 

The estimated average value of foliar insecticides to alfalfa farmers was $28.10 per treated acre, with about two 

out of five farmers adopting foliar insecticides with pyrethroids (Figure R3 and R4, and Table R11).  For alfalfa 

farmers who reported using a pyrethroid foliar insecticide, the estimated value of foliar insecticides was $26.06 

per treated acre (Figure R5 and Table R11), which is not statistically different from the overall average.  The 

value of foliar insecticides to alfalfa farmers is significantly positively related to a farmer’s risk tolerance, and 

Human & Environmental Health and Insecticide Stewardship motivations (Table M13).  It is significantly 

negatively related to Plant Stand & Health motivations.  Farmers with more experience were less likely to use 

pyrethroid foliar insecticides as were more patient farmers, and farmers with stronger Time & Simplicity and 

Plant Stand and Health motivations.  Foliar pyrethroid applications were more likely for farmers who reported 

they are more prepared to take risks and who had stronger Human & Environment Health and Marketability & 

Price motives.  There was a significant and unexplained negative correlation between the value of an insecticide 

application reported by a farmer and the farmer’s decision to use a pyrethroid foliar insecticide.  There were also 

significant differences in the value of foliar insecticides and use of foliar insecticides with pyrethroids across 

states.  For example, the estimated value of foliar insecticide was highest in Arizona with a value of $95.65 per 

treated acre and a pyrethroid adoption rate of only 4.4 percent.  It was lowest in South Dakota with a value of 

$13.52 per treated acre and a pyrethroid adoption rate of 71.7 percent. 

Bt corn was estimated to provide a significantly larger value to corn farmers ($22.17 per treated acre with a 90 

percent confidence interval of $20.36 to $24.17) when compared to soil insecticides ($19.16 per treated acre), 
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foliar insecticides ($16.76 per treated acre), and insecticide seed treatments ($16.76 per treated acre) (Figure R3 

and Table R12).  This value varied significantly across states (e.g., from $40.74 per treated acre in Colorado to 

$15.16 per treated acre in Indiana) (Tables R12 and M14a and 14b).  Significant differences across states in the 

value of insecticide seed treatments, soil insecticides, and foliar insecticides were not identified.  The value of Bt 

corn was also significantly and positively related to the county average yield and a farmer’s Human & 

Environment Health and Crop Stand & Market motives.  A farmer’s Human & Environment Health and Crop 

Stand & Market motives were also significantly and positively related to the value of insecticide seed treatments 

and foliar insecticides.  The county yield standard deviation was significantly and positively related to the value 

of insecticide seed treatments, while a farmer’s risk tolerance and Crop Stand & Market motives were 

significantly and positively related to the value of soil insecticides. 

More than four out of five farmers who reported using a soil insecticide were estimated to adopt a pyrethroid soil 

insecticide (Figure R4 and Tables R12).  Alternatively, only about two out of five farmers who reported using a 

foliar insecticide were estimated to adopt pyrethroid foliar insecticides.  The estimated value of soil and foliar 

insecticides for farmers reporting adoption of pyrethroids were higher than the value estimated for all farmers 

($19.77 versus $19.16 and $17.09 versus $16.88), but not significantly higher (Figure R5).  There was a positive 

unexplained correlation between the value of a soil insecticide and the adoption of pyrethroid soil insecticides 

(Tables M14a and b).  Similar results are not identified with foliar insecticides.  The adoption of pyrethroid soil 

insecticides was significantly and positively related to the county average yield, yield standard deviation, and 

average acres of production, and a farmer’s total farm acres and years of education.  It was significantly and 

negatively related to a farmer’s years of experience and Human and Environment Health motives.  The adoption 

of pyrethroid foliar insecticides was significantly and negatively related to the county average acres of production. 

Bt cotton and foliar insecticides after first bloom are valued similarly by cotton farmers ($51.04 per treated acre 

with a 90 percent confidence interval of $45.25 to $56.91 for Bt cotton and $45.71 per treated acre with a 90 

percent confidence interval of 31.23 to 61.41 for a foliar insecticide after first bloom) (Figure R3 and Table R13) 

and more than foliar insecticides before first bloom ($28.90 per treated acre), insecticide seed treatments ($17.35 

per treated acre), and soil insecticides ($17.07 per treated acre).  Significant differences in value across regions 

were only identified for foliar insecticides after first bloom (Table M15a).  The estimated value of Bt cotton was 

larger for farmers with more experience, lower risk tolerances and stronger Human & Environment Health 

motives.  The estimated value of insecticide seed treatments was larger for farmers with greater risk tolerance and 

patience, and Yield Risk motives.  The estimated value of soil insecticides was larger for farmers with more 

education and Time, Simplicity, and Cost motives.  The estimated value of foliar insecticides before first bloom 

was larger in counties with fewer acres of production on average, and farmers with less patience, stronger Human 

& Environmental Health motives and weaker Yield Risk motives.  The estimated value of foliar insecticides after 

first bloom was larger for farmers with smaller farms and stronger Yield Risk motives. 
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One out of ten cotton farmers reported adoption of a pyrethroid with foliar insecticides before first bloom, while 

one out of five reported adoption of a pyrethroid with foliar insecticides after first bloom (Figure R4 and Table 

R13).  The estimated value of these treatments is larger than for all cotton farmers that used foliar insecticides 

($36.62 versus $28.90per treated acre before and $50.06 versus $45.71 per treated acre after first bloom), though 

not significantly (Figure R5).  There was significant positive correlation between the value of a foliar insecticide 

before first bloom and the use of a pyrethroid, but not between the value of a foliar insecticide after first bloom 

and the use of a pyrethroid (Table M15b).  The adoption of a pyrethroid foliar insecticide before first bloom was 

higher for counties with higher average yields, but fewer average acres of production.  It was also higher for 

farmers with less experience, stronger Time, Simplicity, & Cost motives, weaker Human & Environment Health 

motives, and weaker Yield risk motives. 

Foliar insecticides are valued more than insecticide seed treatments by the soybean farmers who use them ($15.18 

versus $13.28 per acre treated) (Figure R3 and Table R14), though not quite significantly so based on the 90 

percent confidence interval for the estimated value of foliar insecticides.  About half of the farmers that reported 

using a foliar insecticide also reported adopting pyrethroid foliar insecticides (Figure R4), though the estimated 

value to those who adopted pyrethroids is the same as the estimated value for all farmers who used a foliar 

insecticide (Figure R5).  There were no significant state differences identified for the value of insecticide treated 

seed or foliar insecticides (Table M16).  The value of insecticide seed treatments was significantly larger for 

counties with fewer average acres of production, and farmers with fewer acres, more experience, stronger Plant 

Stand & Health motives, and weaker Revenue & Cost motives.  The value of foliar insecticides was significantly 

larger for farmers with stronger Human & Environment Health and Time & Simplicity motives and weaker Plant 

Stand & Health motives.  There was no unexplained correlation between the value of foliar insecticides and 

adoption of pyrethroids.  Pyrethroid foliar insecticide adoption was significantly related to a farmer’s risk and 

time preferences, positively so for a farmer’s Yield Risk motives. 

These value estimates reflect the value per treated acre, which does not account for how the proportion of farmers 

using the practice and how intensively it is being used.  Multiplying the proportion of adoption in Figure R1, by 

the proportion treated acres in Figure R2, and value in per treated acre in Figure R3 yields the value per crop acre 

reported in Figure R6.  On this per crop acre basis, the value of Bt corn and cotton are magnified due to the high 

adoption rate and intensity of use by those who adopt it.  It is also notable how the value of soil and foliar 

insecticide treatments in corn shrink relative to the Bt corn and insecticide seed treatments when considering this 

per crop acre basis.  Similarly, the value of foliar insecticide treatments in cotton are more in line with the value 

of insecticide treated seed on per crop acre basis due to the higher rate of adoption and more intensive use of 

treated seed in cotton relative to foliar insecticides.  Performing a similar exercise by also taking into account of 

the adoption rate of pyrethroid insecticides and the difference in value reported by farmers who used pyrethroids, 

Figure R7 suggests the value of pyrethroids per crop acre in 2015 was highest for foliar applications in alfalfa, 



 

AgInfomatics:  Use and value of insect management practices in U.S. alfalfa, corn, cotton and soybean      14 

followed by soil insecticide applications in corn, foliar insecticide applications after first bloom in cotton, and 

foliar insecticide applications in soybean.   

To the extent that these per crop acre estimates are reasonably representative nationally, they can be used to 

obtain an estimate of the overall benefits to farmers of alternative insect management practices by multiplying by 

total crop acres.  Table R15 reports these results.  The estimated value of Bt corn in 2015 is the highest at $1.5 

billion, followed by insecticide seed treatments in corn and soybean at $0.86 and $0.55 billion in 2015.  The 

estimated total value in 2015 for foliar applications in alfalfa is $179 million—$65 million of this total is 

attributable to farmers who reported using pyrethroid foliar insecticides on at least some of their alfalfa.  Bt cotton 

is estimated to have been the most valued insect management practice for cotton farmers in 2015 at $335 million 

nationally.  Foliar applications after first bloom are estimated to have been worth $91.7 million with $22 million 

of attributable to farmers who reported using pyrethroids insecticides on at least some of their cotton.  Foliar 

applications before the first bloom are estimated to have been worth $66 million in 2015 to cotton farmers with 

$8.5 million attributable to cotton farmers that used pyrethroid insecticides on at least some of their cotton acres.  

The total estimated values in 2015 to corn farmers who used soil and foliar insecticide applications are $317 and 

$237 million with $282 and $105 million attributable to farmers who used pyrethroid insecticides for at least 

some of their soil and foliar treated corn.  Of the $282 million estimated value of foliar insecticides enjoyed by 

soybean farmers in 2015, almost half ($133 million) is attributable to farmers who used pyrethroid insecticides on 

at least some of their soybean. 

3.0  Materials and methods 
3.1  Farmer survey 

The primary data used for this research come from a telephone survey of US alfalfa, corn, cotton, and soybean 

farmers.  Market Probe (http://www.marketprobe.com/), a professional market research firm with an expertise in 

farmer surveys, was contracted to conduct the surveys between February and June of 2016.2  The sampling design 

targeted 400 completed surveys for each crop.  Since some types of insecticide treatments are less common than 

others, the sample was stratified by state and states with less overall production, but more common insecticide 

use, were oversampled.  Table M1 shows the number of responses that were targeted for each crop and from each 

state.  For cotton, Texas was further divided into East and West Texas due to the large amount of cotton 

production that occurs in Texas and substantial differences in the production environment across the state (e.g., 

East Texas cotton production falls into the USDA’s Fruitful Rim farm resource region, while west Texas falls into 

its Prairie Gateway region).3  Overall, the sampled states for alfalfa comprised 52.4 percent of national alfalfa 

                                                             
2 The corn and soybean surveys were conducted between February and March, while the cotton surveys were performed in 
March and April.  The alfalfa surveys were done from April to June. 
3 A map of the USDA’s farm resource regions can be found at ageconsearch.umn.edu/bitstream/33625/1/ai000760.pdf. 

http://www.marketprobe.com/
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acres and 56.4% of national alfalfa production in 2015.  The states sample for corn made up 78.3 percent of 

national corn acres, while the states sampled for cotton made up 84.5 percent of the national cotton acreage in 

2015.  Soybean sampled states represented 85.4 percent of national soybean acreage in 2015.  Given these survey 

targets, Market Probe randomly telephoned farmers from these states in an effort to match these targets as closely 

as possible.  Alfalfa, corn and soybean farmers were offered $15 and cotton farmers were offered $40 to 

encourage participation, compensate for their time, and reduce the potential for nonresponse bias  

The survey instrument was designed in consultation with Market Probe and technical experts from AMVAC 

Chemical Corporation, BASF Crop Protection, Bayer Crop Science, FMC Agricultural Solutions, Syngenta Crop 

Protection, and Valent (MGK) First, the survey screened participants to ensure that they were not a chemical or 

seed company employee and were the person primarily responsible for crop management decisions.  Also, to 

qualify for the survey, alfalfa farmers had to have at least 50 acres of alfalfa and 250 total crop acres in 2015, 

while corn farmers had to have at least 250 acres of corn, soybean farmers had to have at least 250 acres of 

soybean, and cotton farmers had to have at least 150 acres of cotton in 2015 (Appendix A includes complete 

survey scripts). 

The surveys started by asking several questions about the 2015 growing season, including farmer and farm 

operation characteristics (e.g., education, years of farming experience, total cropped area, tillage systems used, 

and crops planted); average production costs (US$ ac-1), average yield (kg/tons ac-1), and crop price (US$ 

bushel/ton-1); actively managed insect pests; sources of insect pest management advice; specific insect pest 

management practices including the products used; most important non-monetary considerations when making 

insect pest management decisions; biggest insect pest management concerns; and perceived value of insect pest 

management practices that were used by the respondent in 2015.  The corn, cotton, and soybean survey data were 

supplemented with 2006-2015 USDA National Agricultural Statistics Service (NASS) county average yield and 

planted acres data.4  The alfalfa survey data was not similarly supplemented because the USDA NASS data for 

alfalfa were incomplete. 

Information from this survey that was of primary interest for the analysis were the use of plant-incorporated-

protectants (PIPs) like Bt corn and cotton, insecticide seed treatments, soil insecticide treatments, foliar 

insecticide treatments, and their perceived values.  Regression analysis was used to explore how variation in 

farmer adoption and use of various insect pest management practices, and their perceived value related to farmer 

and farm operation characteristics and the most important non-monetary considerations for a farmer’s insect pest 

management decisions. 

 

                                                             
4 This data were obtained through the USDA-NASS online Quick Stats database that is publically available at 
quickstats.nass.usda.gov. 
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3.2  Response variables 

There were three types of response variables for each crop.  The first was whether or not the farmer adopted a 

particular type of insecticide treatment on at least some of their crop.  An example of the types of questions is 

Were any of your [farmer reported number of corn acres] corn acres in 2015 planted with seed that had an 

insecticide seed treatment? 

Possible responses were “Yes” (coded as a one) or “No” (coded as a zero).  If the farmer indicated that he did use 

a particular practice, he was also asked about the number of acres: 

How many of your [farmer reported number of corn acres] corn acres were planted with seed that had an 

insecticide seed treatment?”   

The responses to these questions were used to calculate the proportion of the crop acreage treated with a particular 

practice when it was used, which is an individual measure of the practices intensity of use. Finally, farmers who 

reported using a particular practice were also asked to value the practice in terms of all the benefits and costs it 

provided.  An example of this type of question for corn farmers who reported using an insecticidal seed treatment is  

Please think carefully about all the reasons why you chose to plant corn with an insecticidal seed treatment in 

2015 and what else you could have done to manage insects instead of using an insecticidal seed treatment.  

Compared to these alternatives, what additional value would you say using an insecticidal seed treatment 

provided to you per acre of treated corn? 

• Not more than $5 per acre 

• More than $5, but not more than $10 per acre 

• More than $10, but not more than $15 per acre 

• More than $15, but not more than $25 per acre 

• More than $25 per acre 

The responses to these questions were recorded as dollar intervals.   

The common types of insect pest management practices employed by farmers vary by crop.  For alfalfa, only 

foliar insecticide applications were considered on perennial acreage, though farmers were also asked about their 

use of host plant resistant alfalfa varieties and insecticide seed treatment use on newly planted alfalfa stands.  

Corn and cotton farmers plant Bt PIPs or use insecticide seed treatments, soil insecticides, and foliar insecticides.  

For cotton farmers, the use of foliar insecticides was queried separately for two distinct periods of crop growth: 

before and after the first cotton bloom.  The options available to soybean farmers were insecticidal seed 

treatments and foliar insecticide applications.  Since farmer adoption of pyrethroid based insecticides was also of 

particular interest to this research, the brands or types of insecticides reportedly used by farmers were also used to 
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construct an indicator variable for pyrethroid adoption (coded as one if a pyrethroid was adopted and zero if it was 

not).  Pyrethroid insecticides were available for foliar application in all four crops and for soil applications in corn 

and cotton.  For these alternative types of insecticide treatments and alternative crops, the response ranges for the 

value questions were varied across and even within surveys in order to improve the efficiency of our statistical 

analysis.  The response ranges used and proportion of surveys with the alternative response ranges for each crop 

are summarized in Table M2. 

 
3.3  Control variables 

Three sets of control variables were used to better understand farmers’ choices over alternative insecticide 

management practices and the monetary value farmers assigned to alternative insect management practices.  

These included typical farmer and farm operation characteristics, county average production characteristics, and 

less commonly employed farmer preference information related to risk, time, and other types of consideration 

found in the literature. 

The typical farmer and farm characteristics included the farmer’s level of education, years of farming experience, 

and total crop area in 2015.  Educational attainment measures broadly applicable skills and knowledge that an 

individual has obtained, while farming experience measures skills and knowledge that are specifically applicable 

to the farmer’s chosen occupation.  Both are often found to relate to a farmer’s management decisions and 

farming outcomes.  Total cropland is a common measure of farm size that is also often found to relate to a 

farmer’s management decisions and farming outcomes due to the additional time constraints and complexities 

associated with managing larger operations.   

To control for spatial heterogeneity in the farming environment in terms of both inherent geographic productivity 

and risk, we include the 2006-15 average and standard deviation of the NASS county average 

corn/cotton/soybean yields.  We also include the 2006-15 average of the NASS county average 

corn/cotton/soybean acres planted. 

We control for the importance of farmers’ risk and time preferences using responses to: 

How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to 

avoid taking risks?(Please choose the number between 1 and 10 that best applies where 1 means you Don’t 

Like to Take Risks and 10 means you are Fully Prepared to Take Risks) 

and  

How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to 

avoid taking risks? (Please choose the number between 1 and 10 that best applies where 1 means you Don’t 

Like to Take Risks and 10 means you are Fully Prepared to Take Risks) 
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Farmer responses were normalized to a zero-one scale by dividing by ten.  These risk and time preference 

variables were used alone and interacted with each other.  The measures have been validated and successfully 

used in previous research (e.g., Dohmen et al. 2011; Becker et al. 2012; Roe 2015).   

To measure the importance of preferences over other non-monetary considerations for pest management 

decisions, farmers were asked to rate the importance of twenty different items on a four point scale with 1 equal to 

not at all important, 2 equal to not too important, 3 equal to somewhat important, and 4 equal to very important.  

These considerations were similar in interpretation across crops, though not identical in wording, as can be seen in 

Table M3.  They were selected for the survey based on important sources of non-monetary benefits identified in 

previous research (Bonny 2007; Fernandez-Cornejo, Hendricks, and Mishra 2005; Hurley and Mitchell 2009; 

Hurley, Mitchell, and Frisvold 2009b; Sydorovych and Marra 2008).  Due to high correlation among farmer 

responses to these twenty items, factor analysis was used to reduce the number of highly correlated variables for 

further regression analysis (Basilevsky 1994).  The premise of factor analysis is that underlying unobserved 

motivations drive individual responses to the various survey items resulting in correlation across responses.  

Factor analysis provides a tool to identify these underlying motivations and to create new variables that measure 

them for subsequent interpretation and analysis.  STATA’s factor command was used to perform the factor 

analysis (StataCrop 2013).  The parallel analysis paradigm (Ledasma and Valero-Mora 2007), which performs 

well in simulation studies and is considered less ad hoc and subjective than the widely used Kaiser rule or 

Cattell’s Scree test (Courtney 2013), was used to identify statistically significant factors: six for alfalfa, five for 

corn and soybean, and four for cotton (see Table M4).  After performing a varimax rotation to determine factor 

weights and facilitate interpretation (see Tables M5-M8), STATA’s predict command was used to generate scores 

for each factor and farmer using the default regression method (StataCrop 2013).  These factor scores provide 

controls for systematic differences in farmers’ motivations as related to various non-monetary considerations for 

their insect pest management decisions.  

The first of the six factors identified for alfalfa farmers placed the greatest weight on having consistent insect 

control, having long lasting insect control, insect resistance management, protecting yields, harvest restrictions, 

flexibility, and product and application costs (Table M5).  These items relate to having Cost Effective & Flexible 

Control, which is how we label it.  The second factor places the greatest weight on family and worker health, 

protecting water quality, public safety, protecting wildlife, and protecting beneficial insects, all of which relate to 

the proposed label Human & Environmental Health.  The third factor weighs most heavily on the alfalfa hay 

price, crop marketability, and reducing scouting, which we label as Marketability & Price.  The fourth factor 

weighs heavily on saving time and labor, convenience, and simplicity and is labeled Time & Simplicity.  The fifth 

weighs most heavily on insect resistant management and protecting beneficial insects, which are related to 

Insecticide Stewardship and is labeled as such. The final factor weighs most heavily on improving alfalfa hay 

stand, and improving plant health, which is labeled Plant Stand & Health.  



 

AgInfomatics:  Use and value of insect management practices in U.S. alfalfa, corn, cotton and soybean      19 

There was a clear Human & Environment Health motivation in corn farmers’ responses that resulted in heavy 

weights on public safety, protecting water quality, protecting wildlife, family and worker safety, and protecting 

beneficial insects, as well as a Time & Simplicity motivation with heavy weights on simplicity, reducing scouting, 

convenience, flexibility, saving time and labor, and being able to plant early (Table M6).  A third factor with 

relatively heavy weights on having long lasting insect control, having consistent insect control, protecting yield, 

insect resistance management, and improving plant health suggests a Yield Risk label, while a fourth factor 

weighing relatively heavily on crop price, and product and application cost is given the Revenue & Cost label.  

The final factor that weighs most heavily on improving crop stand and crop marketability was given the Crop 

Stand & Market label. 

The first factor identified from cotton farmers’ responses is labeled Time, Simplicity & Cost because it weighs 

mostly heavily on convenience, simplicity, flexibility, saving time and labor, reducing scouting, protecting 

beneficial insects, and product and application cost (Table M7).  A second factor also labeled as Human & 

Environmental Health weighs heavily on protecting water quality, public safety, protecting wildlife, and family 

and worker safety, but not as heavily, in a relative sense, on protecting beneficial insect as the corn and alfalfa 

farmer factors with the same label.  The third factor for cotton weighs crop marketability, improving crop stand, 

improving plant health, being able to plant early, and cotton and cottonseed price most heavily, which is given the 

label Marketability & Plant Health.  The final factor weighs most heavily on having consistent insect control, 

protecting yield, having long lasting insect control, and insect resistance management, which is similar to the 

Yield Risk factor in corn and is labeled as such. 

The soybean farmer factor analysis produced results quite similar to the corn farmer analysis, though there were 

some differences.  The most heavily weighted considerations for the Human & Environment Health and Time & 

Simplicity factors identified for corn farmers were qualitatively the same for soybean farmers (Tables M6 and 

M8).  The Yield Risk factor was qualitatively more distinct because there was not as much weight given to 

improving plant health in the soybean farmer analysis. Alternatively, for the Revenue & Cost factor, the soybean 

analysis put relatively more weight on crop marketability than the corn farmer analysis. The final factor identified 

for soybean farmers weighed heavily on improving crop stand and improving plant health, which we label as 

Plant Stand & Health.  This factor is more distinct from the corn farmer analysis and its Crop Stand & Market 

factor. 

Where feasible due to adequate degrees of freedom, state level fixed effects were included as controls for the 

analysis of the alfalfa, corn, and soybean responses.  Due to the high concentration of sampling in Texas for the 

cotton survey which limited the degrees of freedom for estimating state level fixed effects, regional level fixed 

effects based on the USDA farm resource regions were estimated instead.  Respondents to the cotton survey came 

from four different farm resource regions: Prairie Gateway, Fruitful Rim, Southern Seaboard, and Mississippi 
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Portal.  Summary statistics for respondents with usable responses to the full complement of control variables are 

provided in Tables M9-M12. 

3.4  Analysis 

The three types of response variables were analyzed with three different statistical models.  First, the yes/no 

responses to the types of insect pest management practices used by a farmer were analyzed based on the 

regression equation: 

M1 𝑢𝑢𝑖𝑖
𝑐𝑐,𝑡𝑡 = �1 for 𝐱𝐱𝑖𝑖𝛃𝛃𝑐𝑐,𝑡𝑡 + 𝜀𝜀𝑖𝑖

𝑐𝑐,𝑡𝑡 ≥ 0 
0 otherwise

 for 𝑡𝑡 ∈ 𝚻𝚻𝑐𝑐 

where 𝑢𝑢𝑖𝑖
𝑐𝑐,𝑡𝑡 is whether or not the ith farmer reported using insect pest management practice t on crop c, xi is a 

vector of control variables, 𝛃𝛃𝑐𝑐,𝑡𝑡 is a conformable parameter vector for insect pest management practice t on crop 

c, 𝜀𝜀𝑖𝑖
𝑐𝑐,𝑡𝑡 is a mean zero, unit variance error, and 𝚻𝚻𝑐𝑐 is the set of insect pest management practices available for crop 

c.  Equation M1 is a standard probit or logit specification depending on the assumption made regarding the 

distribution of the error.  However, since each farmer has the opportunity to respond to multiple insect pest 

management alternatives and a farmers use of one alternative may depend on what other alternatives they choose 

to use in unobserved ways, the vector of errors for a particular crop 𝜀𝜀𝑖𝑖𝑐𝑐 = �𝜀𝜀𝑖𝑖
𝑐𝑐,𝑡𝑡|𝑡𝑡 ∈ 𝚻𝚻𝑐𝑐� are assumed to be 

normally distributed with the correlation matrix 𝚸𝚸𝑐𝑐.  Specifically, for alfalfa, 𝜀𝜀𝑖𝑖
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 is a 2×1 vector of errors— 

one for the use of an alfalfa variety with host plant resistance and one for the use of a foliar insecticide 

application.  For corn, 𝜀𝜀𝑖𝑖𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 is a 4×1 vector of errors for the use of Bt corn, seed treatments, soil insecticide, and 

foliar insecticides.  For cotton, 𝜀𝜀𝑖𝑖𝐶𝐶𝐶𝐶𝑡𝑡𝑡𝑡𝐶𝐶𝐶𝐶 is a 5×1 vector of errors for the use of Bt cotton, seed treatments, soil 

insecticides, foliar insecticides before first bloom, and foliar insecticides after first bloom.  The simultaneous 

estimation of multiple probit equations with correlated errors can be accomplished using simulated maximum 

likelihood techniques and the user written cmp command for Stata (Roodman 2011). 

The proportion of crop acres treated with a particular insecticide treatment given the farmer used that treatment 

must be greater than zero, but no greater than one.  Furthermore, one was a common response— most farmers that 

chose to use a particular insecticide management practice used it on all of their acres.  Therefore, the appropriate 

type of model is a censored regression model with the proportion of treated acreage equal to 

M2 𝑝𝑝𝑖𝑖
𝑐𝑐,𝑡𝑡 = �

1                      for  𝐱𝐱𝑖𝑖𝛄𝛄𝑐𝑐,𝑡𝑡 + 𝜔𝜔𝑖𝑖
𝑐𝑐,𝑡𝑡 ≥ 1

𝐱𝐱𝑖𝑖𝛄𝛄𝑐𝑐,𝑡𝑡 + 𝜔𝜔𝑖𝑖
𝑐𝑐,𝑡𝑡 otherwise

  

where 𝑝𝑝𝑖𝑖
𝑐𝑐,𝑡𝑡 is the proportion of crop c acres the ith farmer used insecticide management practice t on, 𝛄𝛄𝑐𝑐,𝑡𝑡 is a 

conformable parameter vector for insecticide management practice t on crop c, and 𝜔𝜔𝑖𝑖
𝑐𝑐,𝑡𝑡 is a mean zero error with 
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variance 𝜎𝜎𝑝𝑝
𝑐𝑐,𝑡𝑡2.  There are a variety of censored regression commands available in Stata to estimate this type of 

censored regression model including the cmp command, which assumes a normally distributed error and is the 

one we used.  Unlike the adoption equations, these were not jointly estimated because they are conditional on 

whether an insect pest management practice was adopted, which results in varying samples across equations. 

The monetary value of using an insecticide management practice was reported on an interval that could vary by 

respondent.  In such cases, interval regression is an appropriate method of analysis with the reported range 

defined by 

M3 𝑟𝑟𝑖𝑖
𝑐𝑐,𝑡𝑡 =

⎩
⎪⎪
⎨

⎪⎪
⎧𝐹𝐹𝐹𝐹𝑟𝑟𝐹𝐹𝑡𝑡        for  𝜇𝜇1

𝑐𝑐,𝑡𝑡
𝑖𝑖 ≥ 𝐱𝐱𝑖𝑖𝛌𝛌𝑐𝑐,𝑡𝑡 + 𝜏𝜏𝑖𝑖

𝑐𝑐,𝑡𝑡 ≥ 0
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆    for  𝜇𝜇2

𝑐𝑐,𝑡𝑡
𝑖𝑖 ≥ 𝐱𝐱𝑖𝑖𝛌𝛌𝑐𝑐,𝑡𝑡 + 𝜏𝜏𝑖𝑖

𝑐𝑐,𝑡𝑡 ≥ 𝜇𝜇1
𝑐𝑐,𝑡𝑡
𝑖𝑖

𝑇𝑇ℎ𝐹𝐹𝑟𝑟𝑆𝑆        for  𝜇𝜇3
𝑐𝑐,𝑡𝑡
𝑖𝑖 ≥ 𝐱𝐱𝑖𝑖𝛌𝛌𝑐𝑐,𝑡𝑡 + 𝜏𝜏𝑖𝑖

𝑐𝑐,𝑡𝑡 ≥ 𝜇𝜇2
𝑐𝑐,𝑡𝑡
𝑖𝑖

𝐹𝐹𝑆𝑆𝑢𝑢𝑟𝑟𝑡𝑡ℎ     for  𝜇𝜇4
𝑐𝑐,𝑡𝑡

𝑖𝑖 ≥ 𝐱𝐱𝑖𝑖𝛌𝛌𝑐𝑐,𝑡𝑡 + 𝜏𝜏𝑖𝑖
𝑐𝑐,𝑡𝑡 ≥ 𝜇𝜇3

𝑐𝑐,𝑡𝑡
𝑖𝑖

𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡ℎ        for                𝐱𝐱𝑖𝑖𝛌𝛌𝑐𝑐,𝑡𝑡 + 𝜏𝜏𝑖𝑖
𝑐𝑐,𝑡𝑡 ≥ 𝜇𝜇4

𝑐𝑐,𝑡𝑡
𝑖𝑖

 

where 𝑟𝑟𝑖𝑖
𝑐𝑐,𝑡𝑡 is range reported by the ith farmer (see Table M2) for crop c and practice t, 𝛌𝛌𝑐𝑐,𝑡𝑡 is a conformable 

parameter vector for insect pest management practice t on crop c, 𝜏𝜏𝑖𝑖
𝑐𝑐,𝑡𝑡 is a mean zero error with variance 𝜎𝜎𝜏𝜏

𝑐𝑐,𝑡𝑡2, 

and 𝜇𝜇1
𝑐𝑐,𝑡𝑡 through 𝜇𝜇4

𝑐𝑐,𝑡𝑡 are the response range intervals (see Table M2).  There are a variety of censored regression 

commands available in Stata to estimate this type of regression model including the cmp command, which 

assumes a normally distributed error and is the one we used. When considering soil and foliar insecticide 

treatments, we are also interested in whether or not a pyrethroid insecticide was adopted, which similar to 

equation M1, can be defined by 

M4 𝑝𝑝𝑝𝑝𝑖𝑖
𝑐𝑐,𝑡𝑡 = �1 for 𝐱𝐱𝑖𝑖𝛉𝛉𝑐𝑐,𝑡𝑡 + 𝜖𝜖𝑖𝑖

𝑐𝑐,𝑡𝑡 ≥ 0 
0 otherwise

  

where 𝑝𝑝𝑝𝑝𝑖𝑖
𝑐𝑐,𝑡𝑡 is whether or not the ith farmer reported using a pyrethroid insecticide with practice t on crop c, 𝛉𝛉𝑐𝑐,𝑡𝑡 

is a conformable parameter vector for insecticide management practice t on crop c, and 𝜖𝜖𝑖𝑖
𝑐𝑐,𝑡𝑡  is a mean zero, unit 

variance error.  Equation M3 and M4 can be jointly estimated assuming 𝜌𝜌𝑐𝑐,𝑡𝑡 = 𝐸𝐸�𝜏𝜏𝑖𝑖
𝑐𝑐,𝑡𝑡𝜖𝜖𝑖𝑖

𝑐𝑐,𝑡𝑡�
𝜎𝜎𝜏𝜏
𝑐𝑐,𝑡𝑡  where 𝜌𝜌𝑐𝑐,𝑡𝑡 is an 

additional correlation parameter for estimation.  The estimation of equation M3 individually or jointly with 

equation M4 can be accomplished using the cmp command in Stata assuming the errors are normally distributed. 

The cmp command was implemented with sampling weights for all three statistical models in order to account for 

our sampling strategy.  The sampling weights were constructed to make a respondent’s proportion of the state’s 

sampled alfalfa/corn/cotton/soybean area proportional to the state’s total 2015 alfalfa/corn/cotton/soybean area, 
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such that the sum of weights for respondents in a state equaled the state’s total 2015 alfalfa/corn/cotton/soybean 

area. 

Tables M13a – M16a report parameters estimates of the adoption equation (exclusive of state fixed effects), Wald 

tests of the significance of state fixed effects when they were estimable, the estimated correlations between 

adoption equation errors with 90 percent confidence intervals, and the number of observations.  Tables M13b – 

M16b report parameter estimates for the proportion of acreage managed with a particular practice given the 

practice’s adoption (exclusive of state fixed effects), Wald tests of the significance of state fixed effects when they 

were estimable, and the number of observations.  Tables M17-M20 report the parameter estimates (exclusive of 

state/region fixed effects) for the value and pyrethroid use (when applicable), Wald tests of the significance of 

state/region fixed effects, estimated error correlations and 90 percent confidence intervals (when applicable), and 

the number of observations. 

3.5  Adoption, use and value estimation 

Distributions for the proportion of farmers adopting a particular practice, and the proportion of acres treated and 

value per treated acre given the practice’s adoption were obtain by adapting Kinsky and Robb’s (1986) methods.   

For the practice adoption analysis, let  𝛃𝛃�𝑐𝑐 and 𝚺𝚺�𝑐𝑐 be the vector of all parameter estimates (including the error 

correlation estimates) and their covariance matrix obtained from the cmp results.  For the alfalfa adoption 

equations, this parameter vector is 1×51, while the covariance matrix is 51×51.  For corn, cotton, and soybeans, 

the dimensions of this vectors and matrices are 1×108 and 108×108,5 1×95 and 95×95, and 1×59 and 59×59.  The 

first step in calculating the distributions for estimated adoption is to create R replications (1,000 for the analysis 

reported in this report) of random vectors with mean 𝛃𝛃�𝑐𝑐 and covariance 𝚺𝚺�𝑐𝑐: 𝛃𝛃�𝐶𝐶𝑐𝑐 = 𝛃𝛃�𝑐𝑐 + 𝐋𝐋𝚺𝚺�𝑐𝑐𝛈𝛈𝐶𝐶 where 𝐋𝐋𝚺𝚺�𝑐𝑐  is the 

lower triangular matrix of a Cholesky decomposition of 𝚺𝚺�𝑐𝑐 and 𝛈𝛈𝐶𝐶 is a conformable vector of independently 

distributed standard normal random variables. For each of these replications, the second step proceeds by 

predicting the adoption of each respondent and management practice: 

M1’ 𝑢𝑢�𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 = �1 for 𝐱𝐱𝑖𝑖𝛃𝛃�𝐶𝐶

𝑐𝑐,𝑡𝑡 + 𝜀𝜀�̂�𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 ≥ 0 

0 otherwise
 for 𝑡𝑡 ∈ 𝚻𝚻𝑐𝑐 and i = 1,…, N.   

In equation M1’, the error 𝜀𝜀�̂�𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 is potentially correlated across the management practices, which is determined by 

the cmp correlation parameters reported in 𝛃𝛃�𝑐𝑐.  Let 𝚸𝚸�𝑐𝑐 represent the matrix arrangement of these correlation 

parameters, which is 2×2 for alfalfa and soybean, 5×5 for corn, and 6×6 for cotton.  For each replication and each 

respondent, the vector of errors is estimated as 𝛆𝛆�𝑖𝑖,𝐶𝐶𝑐𝑐 = 𝐋𝐋𝚸𝚸�𝒓𝒓𝒄𝒄 𝛈𝛈𝐶𝐶,𝑖𝑖 where 𝐋𝐋𝚸𝚸�𝒓𝒓𝒄𝒄  is the lower triangular matrix of a 

                                                             
5 Two state fixed effects parameters were not estimable, which is why we have 1×108 and 108×108 instead of 1×110 and 
110×110. 
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Cholesky decomposition of 𝚸𝚸�𝒓𝒓𝒄𝒄 and 𝛈𝛈𝐶𝐶,𝑖𝑖 is a conformable vector of independently distributed standard normal 

random variables.  The results across all respondents within a replication is used with the sampling weights to 

calculate average adoption for each state/region and overall.  Ninetieth percentiles for average adoption are then 

calculated based on the distribution of the average across all R replications.  

For the proportion of acres treated with a particular practice, let 𝛄𝛄�𝑐𝑐,𝑡𝑡 and 𝚺𝚺�𝑐𝑐,𝑡𝑡 be the vector of all parameter 

estimates (including the error standard deviation estimate) and their covariance matrix obtained from the cmp 

results.  We again begin to calculate the distributions by creating R replications of random vectors with mean 𝛄𝛄�𝑐𝑐,𝑡𝑡  

and covariance 𝚺𝚺�𝑐𝑐,𝑡𝑡: 𝛄𝛄�𝐶𝐶
,𝑐𝑐,𝑡𝑡 = 𝛄𝛄�𝑐𝑐,𝑡𝑡 + 𝐋𝐋𝚺𝚺�𝑐𝑐,𝑡𝑡𝛈𝛈𝐶𝐶

𝑐𝑐,𝑡𝑡 where 𝐋𝐋𝚺𝚺�𝑐𝑐,𝑡𝑡 is the lower triangular matrix of a Cholesky 

decomposition of 𝚺𝚺�𝑐𝑐,𝑡𝑡 and 𝛈𝛈𝐶𝐶
𝑐𝑐,𝑡𝑡 is a conformable vector of independently distributed standard normal random 

variables. We then proceed to predicting the proportion of acreage for the management practice: 

M2’ �̂�𝑝𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 = �

1                     for  𝐱𝐱𝑖𝑖𝛄𝛄�𝐶𝐶
,𝑐𝑐,𝑡𝑡 + 𝜔𝜔𝑖𝑖,𝐶𝐶

𝑐𝑐,𝑡𝑡 ≥ 1
𝐱𝐱𝑖𝑖𝛄𝛄�𝐶𝐶

,𝑐𝑐,𝑡𝑡 + 𝜔𝜔𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 otherwise

 for i = 1,…, N   

where 𝜔𝜔𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 is an independent, normal random variable with mean zero and variance taken from the 𝛄𝛄�𝐶𝐶

,𝑐𝑐,𝑡𝑡 .  The 

results across all respondents within a replication is used with the sampling weights to calculate average 

proportion of acres treated by adopters for each state/region and overall.  Ninetieth percentiles for the average 

proportion of treated acres are calculated based on the distribution of the average across all R replications.  This 

algorithm is repeated for each crop and practice combination. 

For the value of a practice, let  𝛌𝛌�𝑐𝑐,𝑡𝑡  and 𝚺𝚺�𝑐𝑐,𝑡𝑡 be the vector of all parameter estimates (including the error 

covariance and correlation estimates) and their covariance matrix obtained from the cmp results.  We then create 

R replications of random vectors with mean 𝛌𝛌�𝑐𝑐,𝑡𝑡 and covariance 𝚺𝚺�𝑐𝑐,𝑡𝑡: 𝛌𝛌�𝐶𝐶
𝑐𝑐,𝑡𝑡 = 𝛌𝛌�𝑐𝑐,𝑡𝑡 + 𝐋𝐋𝚺𝚺�𝑐𝑐,𝑡𝑡𝛈𝛈𝐶𝐶

𝑐𝑐,𝑡𝑡  where 𝐋𝐋𝚺𝚺�𝑐𝑐,𝑡𝑡 is the 

lower triangular matrix of a Cholesky decomposition of 𝚺𝚺�𝑐𝑐,𝑡𝑡 and 𝛈𝛈𝐶𝐶
𝑐𝑐,𝑡𝑡 is a conformable vector of independently 

distributed standard normal random variables. For each of these replications, the second step proceeds by 

predicting the value of each management practice: 

M3’ 𝑣𝑣�𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 = �𝐱𝐱𝑖𝑖𝛌𝛌

�𝐶𝐶
𝑐𝑐,𝑡𝑡 + �̂�𝜏𝑖𝑖,𝐶𝐶

𝑐𝑐,𝑡𝑡 for  𝐱𝐱𝑖𝑖𝛌𝛌�𝐶𝐶
𝑐𝑐,𝑡𝑡 + �̂�𝜏𝑖𝑖,𝐶𝐶

𝑐𝑐,𝑡𝑡 ≥ 0
0                     otherwise

  for i = 1,…, N.   

where 𝑣𝑣�𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 is the estimated value of practice t’s use in crop c.  Recall that equation M3 was estimated jointly with 

equation M4 for insecticide management practices where pyrethroid insecticides were available.  Therefore, the 

error �̂�𝜏𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 is potentially correlated across some management practices with pyrethroid use estimated based on  

M4’ 𝑝𝑝𝑝𝑝�𝑖𝑖 ,𝐶𝐶
𝑐𝑐,𝑡𝑡 = �1 for 𝐱𝐱𝑖𝑖𝛉𝛉�𝒓𝒓

𝑐𝑐,𝑡𝑡 + 𝜖𝜖�̂�𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 ≥ 0 

0 otherwise
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where 𝛉𝛉�𝒓𝒓
𝑐𝑐,𝑡𝑡 is a subvector in 𝛌𝛌�𝑐𝑐,𝑡𝑡.  Let𝜎𝜎𝐶𝐶

𝑐𝑐,𝑡𝑡  be the replicate for the rth estimated standard deviation of the value of 

the insecticide management practice and 𝜌𝜌�𝐶𝐶
𝑐𝑐,𝑡𝑡  be the replicate for the rth estimated error correlation between the 

value of the insecticide management practice and pyrethroid adoption.  We can define correlated errors as 𝑣𝑣�𝑖𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 =

𝜎𝜎𝐶𝐶
𝑐𝑐,𝑡𝑡η𝑖𝑖,𝐶𝐶

𝑣𝑣,𝑐𝑐,𝑡𝑡 and 𝜖𝜖�̂�𝑖,𝐶𝐶
𝑐𝑐,𝑡𝑡 = 𝜌𝜌�𝐶𝐶

𝑐𝑐,𝑡𝑡η𝐶𝐶
𝑣𝑣,𝑐𝑐,𝑡𝑡 + �1 − 𝜌𝜌�𝐶𝐶

𝑐𝑐,𝑡𝑡2η𝑖𝑖,𝐶𝐶
𝑝𝑝𝑝𝑝,𝑐𝑐,𝑡𝑡 where η𝑖𝑖,𝐶𝐶

𝑣𝑣,𝑐𝑐,𝑡𝑡 and η𝑖𝑖,𝐶𝐶
𝑝𝑝𝑝𝑝,𝑐𝑐,𝑡𝑡 are independent standard normal 

random variables.  The results across all respondents within a replication is used with the sampling weights to 

calculate average value (and adoption of pyrethroids where applicable) for each state/region and overall.  

Ninetieth percentiles for average adoption are then calculated based on the distribution of the average across all R 

replications. 
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Table R1: Actively managed pests in alfalfa, corn, cotton, and soybean (% of respondents) 
 

Alfalfa  Corn 
Alfalfa Weevil/Weevil 46.8%  Corn Rootworma 60.6% 

Aphids 20.1%  Corn Borerb 57.7% 
Leafhopper/Alfalfa Leafhopper 10.2%  Corn Ear Wormc 11.0% 

Armyworm 4.4%  Black Cutworm/Cutworm 8.0% 
Thrips 4.1%  Mited 4.4% 

Blue Alfalfa Aphid 3.4%  Aphide 4.1% 
Potato Leafhopper 2.5%  Japanese beetle 4.0% 

Cutworms 1.9%  Grubi 3.5% 
Alfalfa Webworms 1.4%  Flea beetle/Corn flea beetle 1.9% 

Grasshoppers 1.1%  Corn seed/ Seed corn maggot 1.8% 
Other 8.8%  Beetles 2.1% 

   Other 12.3% 
 

Cotton    
Before 1st Bloom After 1st Bloom  Soybean 

Thrips 49.1% Bollwormsc 27.4%  Soybean Aphid 40.8% 
Plant bugs 15.8% Stinkbugs 25.8%  Beetlef 16.8% 

Cotton aphids 9.6% Plant bugs 15.5%  Stink bugg 9.6% 
Cotton fleahopper 9.4% Cotton aphids 9.1%  Mited 5.3% 

Bollwormsc 5.7% Armyworms 3.8%  Armywormh  5.0% 
Stinkbugs 2.2% Thrips 3.3%  Japanese beetle 3.9% 

Bollweevils 1.6% Spidermites 2.4%  Wireworm 3.6% 
Cutworms 1.4% Cotton fleahopper 2.3%  Grasshopper  3.6% 

Spidermites 1.2% Bollweevils 2.2%  Soybean Podwormc 2.1% 
Other  10.4% Cutworms 1.6%  Grubi 1.6% 

  Other 8.1%  Maggotj 1.2% 
     Other 26.3% 

a Northern, Mexican, southern, and western corn rootworm.  
b European corn, common stalk, cornstalk, and southwestern corn borer. 
c Bollworm, cotton bollworm, earworm, corn earworm, and tomato fruit worm. 
d Banks grass, spider, red spider and two-spotted mite. 
e Corn leaf, bean, bird cherry-oat, green peach, and yellow sugarcane. 
f Bean leaf, blister, mexican bean, colorado potato, and flea beetle. 
g Green, brown, red shoulder, southern green, red banded, and rice stink bug. 
h Beet, fall, and yellow strip armyworm. 
i White and Japanese beetle grub. 
j bean seed and seed maggot. 
  
 
Table R2: Primary sources of insect pest management advice (% of respondents) 
 

State Alfalfa Corn Cotton Soybean 
Seed or chemical company representative 21.4% 42.7% 29.6% 25.4% 

Crop/Agricultural consultant 22.5% 18.7% 39.8% 27.6% 
Agricultural retailer/Co-op 25.9% 25.4% 14.5% 15.3% 

Agronomist 17.0% 19.6% 0.0% 12.9% 
University/County Extension 7.4% 3.7% 22.7% 8.7% 

Neighbor/ Friend/Family member 5.9% 1.4% 4.2% 1.8% 
Internet 2.2% 3.7% 1.0% 3.8% 

Pesticide applicator/sprayer/company 3.4% 0.0% 3.4% 1.1% 
Government and Private Publications 3.9% 2.0% 3.2% 1.8% 
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Table R3: Relative importance of alternative considerations for alfalfa farmers’ insect pest management decisions 
(% of respondents) 
 

 
Influence 

Not at all 
Important 

Not too 
Important 

Somewhat 
Important 

Very 
Important 

Product and application cost 0.9% 2.9% 34.0% 62.2% 
Protecting yield 0.6% 1.8% 20.8% 76.8% 

Alfalfa Hay Price 5.6% 10.0% 35.2% 49.3% 
Insect resistance management 2.9% 5.9% 38.1% 53.1% 

Having consistent insect control 1.2% 4.1% 21.4% 73.3% 
Improving plant health 0.0% 0.9% 29.6% 69.5% 

Improving alfalfa hay stand 1.2% 2.3% 29.6% 66.9% 
Harvest Restrictions 5.3% 5.9% 41.1% 47.8% 

Convenience 1.8% 4.7% 54.8% 38.7% 
Simplicity 3.2% 6.7% 50.7% 39.3% 
Flexibility 2.6% 6.5% 51.9% 39.0% 

Saving time and labor 0.6% 3.8% 39.3% 56.3% 
Reducing scouting 5.9% 16.1% 48.4% 29.6% 

Having long lasting insect control 1.5% 2.6% 27.6% 68.3% 
Protecting beneficial insects 2.1% 5.6% 35.5% 56.9% 

Protecting wildlife 6.5% 6.7% 40.2% 46.6% 
Protecting water quality 1.8% 3.2% 21.7% 73.3% 

Family and worker safety 0.6% 2.9% 10.6% 85.9% 
Public safety 2.3% 3.5% 24.0% 70.1% 

Crop marketability 7.6% 10.9% 28.7% 52.8% 
Respondents 341 

 
 
 
Table R4: Relative importance of alternative considerations for corn farmers’ insect pest management decisions 
(% of respondents) 
 

 
Influence 

Not at all 
Important 

Not too 
Important 

Somewhat 
Important 

Very 
Important 

Product and application cost 1.0% 1.3% 32.1% 65.5% 
Protecting yield 0.3% 0.3% 10.1% 89.4% 

Crop price 0.8% 2.6% 23.6% 73.1% 
Insect resistance management 1.0% 2.1% 31.9% 65.0% 

Having consistent insect control 0.5% 0.5% 19.9% 79.0% 
Improving plant health 0.3% 0.5% 22.8% 76.4% 

Improving crop stand 0.3% 0.8% 20.5% 78.5% 
Being able to plant early 3.6% 11.7% 45.9% 38.9% 

Convenience 0.8% 4.4% 54.9% 39.9% 
Simplicity 1.0% 4.4% 59.3% 35.2% 
Flexibility 0.3% 4.7% 60.6% 34.5% 

Saving time and labor 1.0% 2.3% 49.5% 47.2% 
Reducing scouting 5.4% 11.9% 58.0% 24.6% 

Having long lasting insect control 1.0% 1.6% 31.3% 66.1% 
Protecting beneficial insects 0.5% 3.1% 39.1% 57.3% 

Protecting wildlife 2.3% 6.5% 37.0% 54.1% 
Protecting water quality 1.0% 2.1% 16.6% 80.3% 

Family and worker safety 1.0% 1.6% 14.0% 83.4% 
Public safety 1.0% 2.1% 22.0% 74.9% 

Crop marketability 2.6% 4.9% 22.8% 69.7% 
Respondents 386 
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Table R5: Relative importance of alternative considerations for cotton farmers’ insect pest management decisions 
(% of respondents) 
 

 
Influence 

Not at all 
Important 

Not too 
Important 

Somewhat 
Important 

Very 
Important 

Product and application cost 0.0% 1.4% 18.0% 80.6% 
Protecting yield 0.0% 0.0% 9.0% 91.0% 

Cotton and cottonseed price 0.8% 0.8% 16.4% 82.0% 
Insect resistance management 1.1% 1.9% 21.9% 75.1% 

Having consistent insect control 0.0% 0.5% 13.1% 86.3% 
Improving plant health 0.5% 0.5% 25.1% 73.8% 

Improving crop stand 0.5% 1.4% 19.4% 78.7% 
Being able to plant early 3.8% 12.8% 52.2% 31.1% 

Convenience 0.8% 5.2% 49.7% 44.3% 
Simplicity 1.4% 4.6% 51.4% 42.6% 
Flexibility 0.0% 4.4% 56.0% 39.6% 

Saving time and labor 0.0% 1.6% 32.0% 66.4% 
Reducing scouting 5.7% 14.2% 44.5% 35.5% 

Having long lasting insect control 0.3% 0.5% 19.1% 80.1% 
Protecting beneficial insects 0.0% 0.5% 26.2% 73.2% 

Protecting wildlife 1.1% 5.5% 35.0% 58.5% 
Protecting water quality 1.6% 2.2% 16.4% 79.8% 

Family and worker safety 0.3% 0.8% 9.8% 89.1% 
Public safety 1.1% 3.0% 18.9% 77.0% 

Crop marketability 1.4% 3.0% 19.7% 76.0% 
Respondents 366 

 
 
Table R6: Relative importance of alternative considerations for soybean farmers’ insect pest management 
decisions (% of respondents) 
 

 
Influence 

Not at all 
Important 

Not too 
Important 

Somewhat 
Important 

Very 
Important 

Product and application cost 0.0% 2.3% 29.1% 68.6% 
Protecting yield 0.0% 0.5% 9.7% 89.8% 

Crop price 1.3% 2.3% 32.7% 63.8% 
Insect resistance management 0.8% 4.8% 30.1% 64.3% 

Having consistent insect control 0.3% 1.5% 20.4% 77.8% 
Improving plant health 1.0% 1.0% 25.5% 72.4% 

Improving crop stand 0.5% 3.6% 30.6% 65.3% 
Being able to plant early 2.8% 6.6% 49.2% 41.3% 

Convenience 0.8% 5.4% 55.1% 38.8% 
Simplicity 1.3% 6.1% 61.2% 31.4% 
Flexibility 1.0% 2.8% 64.0% 32.1% 

Saving time and labor 1.3% 3.8% 50.5% 44.4% 
Reducing scouting 4.8% 14.0% 55.9% 25.3% 

Having long lasting insect control 0.3% 1.0% 28.8% 69.9% 
Protecting beneficial insects 1.0% 3.1% 37.2% 58.7% 

Protecting wildlife 1.3% 5.6% 40.3% 52.8% 
Protecting water quality 0.3% 1.5% 17.6% 80.6% 

Family and worker safety 0.8% 1.3% 13.5% 84.4% 
Public safety 1.0% 1.8% 24.0% 73.2% 

Crop marketability 1.0% 2.8% 23.2% 73.0% 
Respondents 392 
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Table R7: Estimated adoption and use of host plant resistance and foliar insecticides by alfalfa farmers in 
surveyed states and pooled across all surveyed states [90% Confidence Interval] 
 

 Proportion of Acres Managed by Farmers 
Who Adopted the Practice on Some or All 

of Their Alfalfa Acres 

 
Average Proportion of Adopting Farmers’ 
Alfalfa Acres Managed with the Practice 

 
State 

Host Plant 
Resistance 

 
Foliar Insecticide 

Host Plant 
Resistance 

 
Foliar Insecticide 

All Surveyed States 0.167 0.474 0.608 0.758 
 [0.115, 0.223] [0.393, 0.556] [0.431, 0.771] [0.680, 0.834] 

Idaho 0.085 0.533 0.642 0.694 
 [0.000, 0.327] [0.167, 0.877] [0.000, 1.000] [0.355, 1.000] 

Kansas 0.160 0.741 0.748 0.978 
 [0.042, 0.358] [0.568, 0.885] [0.452, 0.952] [0.926, 1.000] 

Minnesota 0.108 0.301 0.469 0.853 
 [0.010, 0.234] [0.107, 0.520] [0.012, 0.980] [0.594, 1.000] 

Arizona 0.138 0.274 0.690 0.777 
 [0.000, 0.722] [0.000, 0.868] [0.000, 1.000] [0.299, 1.000] 

Oklahoma 0.192 0.678 0.641 0.941 
 [0.030, 0.416] [0.354, 0.881] [0.185, 1.000] [0.814, 1.000] 

Pennsylvania 0.223 0.435 0.612 0.760 
 [0.086, 0.372] [0.256, 0.607] [0.358, 0.850] [0.586, 0.914] 

South Dakota 0.067 0.302 0.575 0.855 
 [0.000, 0.201] [0.110, 0.524] [0.000, 1.000] [0.672, 1.000] 

Texas 0.096 0.563 0.663 0.785 
 [0.000, 0.336] [0.216, 0.947] [0.048, 1.000] [0.442, 0.997] 

Utah 0.297 0.502 0.618 0.642 
 [0.053, 0.577] [0.230, 0.785] [0.238, 0.950] [0.356, 0.895] 

Wisconsin 0.266 0.435 0.545 0.499 
 [0.103, 0.478] [0.151, 0.672] [0.256, 0.838] [0.236, 0.776] 

Wyoming 0.112 0.651 0.577 0.480 
 [0.000, 0.335] [0.233, 0.937] [0.000, 1.000] [0.124, 0.848] 

California 0.312 0.617 0.708 0.917 
 [0.116, 0.535] [0.390, 0.810] [0.448, 0.895] [0.773, 0.996] 

Colorado 0.249 0.647 0.686 0.735 
 [0.039, 0.528] [0.372, 0.892] [0.277, 0.986] [0.526, 0.914] 
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Table R8: Estimated adoption and use of Bt corn, insecticide seed treatments, soil insecticides, and foliar insecticides by corn farmers in surveyed states 
and pooled across all surveyed states [90% Confidence Interval] 
 

 Proportion of Acres Managed by Farmers Who Adopted the 
Practice on Some or All of Their Corn Acres 

Average Proportion of Adopting Farmers’ Corn Acres 
Managed with the Practice 

 
 

States 

 
 

Bt Corn 

Insecticide 
Seed 

Treatment 

 
Soil 

Insecticide 

 
Foliar 

Insecticide 

 
 

Bt Corn 

Insecticide 
Seed 

Treatment 

 
Soil 

Insecticide 

 
Foliar 

Insecticide 
All Surveyed States 0.897 0.660 0.280 0.235 0.878 0.886 0.671 0.680 

 [0.858, 0.933] [0.598, 0.726] [0.213, 0.349] [0.176, 0.294] [0.847, 0.904] [0.843, 0.923] [0.558, 0.769] [0.568, 0.785] 
Colorado 0.737 0.702 0.681 0.522 0.957 0.893 0.884 0.439 

 [0.360, 1.000] [0.291, 1.000] [0.000, 1.000] [0.132, 0.898] [0.838, 1.000] [0.717, 1.000] [0.676, 1.000] [0.147, 0.773] 
Iowa 0.981 0.491 0.434 0.365 0.896 0.878 0.610 0.850 

 [0.930, 1.000] [0.297, 0.700] [0.215, 0.647] [0.177, 0.528] [0.801, 0.963] [0.747, 0.972] [0.387, 0.797] [0.693, 0.962] 
Illinois 0.845 0.706 0.233 0.205 0.947 0.931 0.751 0.568 

 [0.691, 0.973] [0.529, 0.869] [0.080, 0.406] [0.059, 0.389] [0.890, 0.990] [0.842, 0.997] [0.467, 0.958] [0.276, 0.870] 
Indiana 0.936 0.855 0.189 0.228 0.857 0.912 0.702 0.615 

 [0.770, 1.000] [0.628, 1.000] [0.000, 0.424] [0.000, 0.482] [0.715, 0.963] [0.801, 0.995] [0.257, 1.000] [0.221, 1.000] 
Kansas 0.875 0.701 0.056 0.401 0.861 0.888 0.816 0.438 

 [0.740, 0.967] [0.513, 0.872] [0.000, 0.166] [0.197, 0.607] [0.752, 0.941] [0.749, 0.980] [0.307, 1.000] [0.237, 0.631] 
Michigan 0.830 0.637 0.216 0.033 0.881 0.788 0.657 0.710 

 [0.635, 0.975] [0.398, 0.867] [0.031, 0.446] [0.000, 0.132] [0.768, 0.965] [0.624, 0.925] [0.272, 0.981] [0.088, 1.000] 
Minnesota 0.917 0.647 0.218 0.032 0.850 0.846 0.526 0.808 

 [0.791, 1.000] [0.458, 0.806] [0.075, 0.383] [0.000, 0.115] [0.769, 0.916] [0.734, 0.941] [0.258, 0.780] [0.292, 1.000] 
Missouri 0.672 0.716 0.357 0.158 0.909 0.901 0.708 0.692 

 [0.329, 0.941] [0.424, 0.941] [0.000, 0.706] [0.000, 0.435] [0.747, 1.000] [0.721, 1.000] [0.262, 1.000] [0.198, 1.000] 
Nebraska 0.963 0.706 0.228 0.263 0.852 0.906 0.647 0.691 

 [0.882, 1.000] [0.542, 0.842] [0.092, 0.382] [0.117, 0.422] [0.769, 0.921] [0.818, 0.974] [0.410, 0.856] [0.478, 0.879] 
Ohio 0.840 0.773 0.214 0.298 0.844 0.830 0.696 0.737 

 [0.666, 0.970] [0.561, 0.931] [0.016, 0.472] [0.093, 0.533] [0.691, 0.960] [0.671, 0.958] [0.295, 1.000] [0.474, 0.935] 
Texas 0.935 0.414 0.723 0.279 0.788 0.900 0.753 0.547 

 [0.810, 1.000] [0.209, 0.625] [0.050, 1.000] [0.112, 0.478] [0.678, 0.888] [0.760, 0.999] [0.508, 0.927] [0.261, 0.819] 
Wisconsin 0.821 0.690 0.192 0.100 0.820 0.860 0.686 0.646 

 [0.648, 0.944] [0.537, 0.827] [0.073, 0.332] [0.000, 0.228] [0.724, 0.905] [0.762, 0.941] [0.439, 0.910] [0.253, 0.996] 
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Table R9: Estimated adoption and use of Bt corn, insecticide seed treatments, soil insecticides, and foliar 
insecticides by cotton farmers across USDA farm resource regions and pooled across all surveyed regions [90% 
Confidence Interval] 
 

 
 
 

Region 

 
 
 

Bt Cotton 

 
Insecticide 

Seed 
Treatment 

 
 

Soil 
Insecticide 

Foliar 
Insecticide 
Before 1st 

Bloom 

Foliar 
Insecticide 

After 1st 
Bloom 

 Proportion of Acres Managed by Farmers Who Adopted the Practice on Some or All of 
Their Cotton Acres 

All Surveyed Regions 0.848 0.616 0.167 0.351 0.348 
 [0.783, 0.904] [0.539, 0.691] [0.109, 0.235] [0.280, 0.417] [0.299, 0.399] 

Prairie Gateway 0.808 0.445 0.091 0.175 0.082 
 [0.699, 0.894] [0.320, 0.565] [0.024, 0.176] [0.091, 0.271] [0.024, 0.161] 

Fruitful Rim 0.868 0.758 0.073 0.687 0.412 
 [0.701, 0.989] [0.542, 0.935] [0.000, 0.183] [0.475, 0.879] [0.218, 0.608] 

Southern Seaboard 0.891 0.860 0.300 0.559 0.793 
 [0.784, 0.966] [0.752, 0.944] [0.167, 0.438] [0.402, 0.712] [0.665, 0.897] 

Mississippi Portal 0.951 0.879 0.316 0.619 0.694 
 [0.868, 1.000] [0.750, 0.975] [0.153, 0.487] [0.446, 0.790] [0.526, 0.858] 
      
 Average Proportion of Adopting Farmers’ Cotton Acres Managed with the Practice 

All Surveyed Regions 0.909 0.868 0.648 0.761 0.677 
 [0.865, 0.945] [0.798, 0.927] [0.453, 0.860] [0.645, 0.865] [0.497, 0.883] 

Prairie Gateway 0.906 0.803 0.500 0.627 0.531 
 [0.837, 0.958] [0.692, 0.901] [0.177, 0.859] [0.431, 0.804] [0.230, 0.878] 

Fruitful Rim 0.853 0.946 0.941 0.968 0.810 
 [0.707, 0.964] [0.839, 1.000] [0.580, 1.000] [0.905, 1.000] [0.646, 0.932] 

Southern Seaboard 0.933 0.944 0.873 0.944 0.890 
 [0.866, 0.982] [0.861, 0.993] [0.719, 0.963] [0.879, 0.989] [0.808, 0.952] 

Mississippi Portal 0.902 0.990 0.829 0.935 0.888 
 [0.824, 0.961] [0.964, 1.000] [0.658, 0.961] [0.865, 0.981] [0.794, 0.956] 
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Table R10: Estimated adoption and use of insecticide seed treatments and foliar insecticides by soybean farmers 
in surveyed states and pooled across all surveyed states [90% Confidence Interval] 
 

 Proportion of Acres Managed by Farmers 
Who Adopted the Practice on Some or All 

of Their Soybean Acres 

 
Average Proportion of Adopting Farmers’ 
Soybean Acres Managed with the Practice 

 
State 

Insecticide Seed 
Treatment 

 
Foliar Insecticide 

Insecticide Seed 
Treatment 

 
Foliar Insecticide 

All Surveyed States 0.616 0.341 0.809 0.659 
 [0.548, 0.683] [0.271, 0.412] [0.750, 0.864] [0.545, 0.765] 

Arkansas 0.569 0.589 0.766 0.793 
 [0.209, 0.815] [0.208, 0.845] [0.406, 0.976] [0.559, 0.937] 

Iowa 0.759 0.429 0.746 0.583 
 [0.496, 0.922] [0.140, 0.677] [0.559, 0.969] [0.265, 0.886] 

Illinois 0.681 0.388 0.776 0.631 
 [0.443, 0.884] [0.177, 0.610] [0.615, 0.915] [0.396, 0.843] 

Indiana 0.541 0.136 0.490 0.615 
 [0.235, 0.842] [0.000, 0.417] [0.191, 0.795] [0.034, 1.000] 

Louisiana 0.731 0.553 0.895 0.752 
 [0.381, 1.000] [0.132, 0.919] [0.678, 1.000] [0.419, 0.979] 

Michigan 0.667 0.138 0.825 0.596 
 [0.412, 0.888] [0.000, 0.316] [0.610, 0.973] [0.151, 1.000] 

Minnesota 0.413 0.495 0.853 0.720 
 [0.248, 0.576] [0.332, 0.659] [0.706, 0.963] [0.571, 0.849] 

Missouri 0.593 0.244 0.817 0.692 
 [0.263, 0.875] [0.024, 0.523] [0.574, 0.992] [0.294, 1.000] 

Mississippi 0.545 0.285 0.976 0.718 
 [0.193, 0.841] [0.031, 0.633] [0.909, 1.000] [0.329, 1.000] 

North Dakota 0.722 0.391 0.907 0.715 
 [0.551, 0.870] [0.191, 0.705] [0.705, 0.997] [0.458, 0.922] 

Nebraska 0.690 0.071 0.993 0.567 
 [0.331, 0.960] [0.000, 0.301] [0.960, 1.000] [0.000, 1.000] 

Ohio 0.508 0.348 0.821 0.601 
 [0.288, 0.737] [0.142, 0.537] [0.591, 0.988] [0.315, 0.864] 

South Dakota 0.602 0.284 0.893 0.712 
 [0.399, 0.796] [0.102, 0.499] [0.740, 0.989] [0.478, 0.905] 

Tennessee 0.425 0.503 0.694 0.700 
 [0.061, 0.862] [0.094, 0.920] [0.284, 1.000] [0.286, 1.000] 

Wisconsin 0.598 0.151 0.859 0.577 
 [0.334, 0.829] [0.000, 0.335] [0.680, 0.990] [0.105, 1.000] 
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Table R11: Estimated value of foliar insecticides to alfalfa farmers and pyrethroid foliar insecticide adoption in 
surveyed states and pooled across all surveyed states [90% Confidence Interval] 
 

 
 
 

State 

 
 

Value of Foliar 
Insecticide  

Proportion Reporting Foliar 
Insecticide Use that also 

Reported Pyrethroid 
Adoption 

Value of Foliar Insecticide 
to Farmers Who also 
Reported Pyrethroid 

Adoption 
 $ Per Treated Acre  $ Per Treated Acre 

All Surveyed States 28.10 0.391 26.06 
 [24.56, 31.76] [0.281, 0.484] [20.71, 31.57] 

Idaho 42.92 0.581 45.41 
 [28.95, 57.15] [0.102, 0.882] [28.32, 63.05] 

Kansas 30.87 0.481 29.15 
 [23.22, 38.43] [0.217, 0.767] [20.30, 37.72] 

Minnesota 27.10 0.275 27.12 
 [17.82, 36.25] [0.000, 0.645] [10.15, 42.35] 

Arizona 95.65 0.044 92.91 
 [73.86, 119.16] [0.000, 0.339] [68.74, 120.16] 

Oklahoma 24.48 0.310 22.16 
 [14.64, 33.35] [0.033, 0.626] [8.95, 36.07] 

Pennsylvania 25.77 0.431 24.89 
 [14.42, 37.27] [0.190, 0.683] [12.56, 36.83] 

South Dakota 13.52 0.717 12.24 
 [6.64, 21.83] [0.305, 0.931] [3.54, 21.52] 

Texas 32.68 0.202 31.45 
 [16.14, 48.79] [0.000, 0.561] [9.16, 52.91] 

Utah 24.71 0.393 26.66 
 [15.25, 34.91] [0.109, 0.759] [12.11, 40.89] 

Wisconsin 27.08 0.055 28.12 
 [16.23, 37.83] [0.000, 0.211] [9.34, 46.34] 

Wyoming 26.76 0.570 28.51 
 [14.85, 38.03] [0.060, 0.879] [13.52, 44.15] 

California 26.88 0.215 26.07 
 [20.37, 33.53] [0.012, 0.442] [12.27, 39.71] 

Colorado 28.70 0.126 27.79 
 [20.58, 36.86] [0.000, 0.397] [11.30, 45.10] 
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Table R12: Estimated value of Bt corn, insecticide seed treatments, soil insecticides, and foliar insecticides to corn farmers, and soil and foliar pyrethroid 
adoption in surveyed states and pooled across all surveyed states [90% Confidence Interval] 
 

     Proportion Reporting 
Soil/Foliar Insecticide Use that 

also Reported Pyrethroid 
Adoption 

Value of Soil/Foliar 
Insecticide for Farmers Who 

also Reported Pyrethroid 
Adoption 

 
 
 

States 

 
 

Value of Bt 
Corn  

Value of 
Insecticide 

Seed 
Treatment 

 
 

Value of Soil 
Insecticide 

 
Value of 
Foliar 

Insecticide 

 
 
 

Soil 

 
 
 

Foliar 

 
 
 

Soil 

 
 
 

Foliar 
 $ Per Treated Acre   $ Per Treated Acre 

All Surveyed States 22.27 16.76 19.16 16.88 0.862 0.440 19.77 17.09 
 [20.36, 24.17] [15.24, 18.38] [16.44, 22.06] [13.64, 20.24] [0.773, 0.930] [0.270, 0.611] [16.92, 22.83] [12.53, 21.62] 

Colorado 40.74 15.83 22.96 18.05 0.961 0.575 23.26 17.36 
 [29.54, 52.04] [10.00, 22.62] [15.50, 30.18] [10.45, 25.73] [0.814, 1.000] [0.103, 1.000] [15.69, 30.62] [7.91, 27.99] 

Iowa 21.91 17.82 21.30 17.28 0.919 0.290 21.82 17.36 
 [17.10, 26.80] [13.98, 21.81] [16.81, 25.67] [12.18, 22.87] [0.802, 1.000] [0.041, 0.616] [16.94, 26.13] [9.87, 24.68] 

Illinois 21.03 17.57 18.26 21.08 0.955 0.484 18.38 21.15 
 [16.19, 25.83] [13.74, 21.72] [11.79, 24.31] [12.93, 29.40] [0.793, 1.000] [0.000, 0.915] [11.79, 24.69] [9.80, 32.27] 

Indiana 15.16 16.00 17.88 11.86 0.863 0.476 18.19 11.52 
 [10.20, 20.53] [11.89, 20.28] [8.36, 27.25] [3.43, 20.31] [0.375, 1.000] [0.000, 1.000] [8.05, 27.95] [0.00, 23.20] 

Kansas 22.52 15.50 17.55 16.75 0.915 0.562 17.94 18.07 
 [17.36, 28.11] [11.44, 19.83] [6.07, 32.18] [9.46, 24.39] [0.545, 1.000] [0.263, 0.845] [5.73, 32.24] [7.98, 29.10] 

Michigan 24.75 15.20 20.14 12.94 0.828 0.610 20.63 12.44 
 [19.02, 30.08] [11.19, 19.44] [12.21, 27.44] [0.00, 27.06] [0.491, 1.000] [0.000, 1.000] [12.22, 28.63] [0.00, 28.21] 

Minnesota 27.95 16.63 19.97 16.74 0.840 0.515 20.85 16.63 
 [23.22, 32.29] [13.53, 19.77] [14.64, 24.89] [5.10, 28.29] [0.615, 1.000] [0.000, 1.000] [15.09, 26.17] [3.63, 30.02] 

Missouri 15.18 16.51 16.65 11.51 0.696 0.484 17.94 11.42 
 [5.51, 25.83] [10.89, 21.98] [8.55, 24.56] [0.00, 23.80] [0.000, 1.000] [0.000, 1.000] [9.03, 26.55] [0.00, 25.18] 

Nebraska 21.38 16.70 19.00 18.47 0.863 0.360 19.53 18.26 
 [16.46, 26.26] [13.82, 19.71] [13.82, 24.31] [12.94, 23.78] [0.662, 1.000] [0.094, 0.704] [14.02, 24.96] [9.22, 27.30] 

Ohio 25.81 17.17 20.35 12.96 0.799 0.492 21.63 12.51 
 [18.83, 32.50] [13.39, 21.32] [12.21, 28.43] [7.29, 19.28] [0.342, 1.000] [0.068, 0.886] [12.68, 30.31] [3.66, 21.25] 

Texas 24.53 15.57 16.16 17.38 0.857 0.654 16.33 17.73 
 [17.88, 31.09] [9.99, 21.20] [9.67, 22.24] [9.52, 25.71] [0.750, 1.000] [0.234, 1.000] [9.46, 23.82] [7.29, 29.01] 

Wisconsin 22.71 15.26 17.55 13.27 0.567 0.468 19.14 13.09 
 [18.57, 26.71] [12.41, 18.38] [12.28, 22.44] [4.51, 22.13] [0.253, 0.866] [0.000, 1.000] [12.46, 25.91] [2.04, 23.99] 
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Table R13: Estimated value of Bt cotton, insecticide seed treatments, soil insecticides, and foliar insecticides to 
cotton farmers and foliar pyrethroid adoption across USDA farm resource regions and pooled across all surveyed 
regions [90% Confidence Interval] 
 

 
 
 
 

Region 

 
 
 

Value of Bt 
Corn 

 
Value of 

Insecticide 
Seed 

Treatment 

 
 
 

Value of Soil 
Insecticide 

Value of 
Foliar 

Insecticide 
Before 1st 

Bloom 

Value of 
Foliar 

Insecticide 
After 1st 
Bloom 

 $ Per Treated Acre 
All Surveyed Regions 51.04 17.35 17.05 28.90 45.71 

 [45.25, 56.91] [14.84, 19.88] [11.83, 22.86] [23.54, 34.44] [31.23, 61.41] 
Prairie Gateway 46.94 16.52 17.01 28.42 42.62 

 [39.50, 54.92] [13.01, 20.42] [8.55, 25.86] [20.68, 37.09] [18.69, 69.03] 
Fruitful Rim 53.24 18.06 15.42 27.27 44.16 

 [41.75, 65.96] [13.99, 22.52] [0.13, 33.46] [20.81, 33.94] [26.74, 62.30] 
Southern Seaboard 57.33 18.43 17.72 30.75 48.15 

 [48.03, 66.59] [15.34, 21.24] [11.96, 23.76] [24.87, 36.68] [40.24, 57.61] 
Mississippi Portal 56.96 18.90 16.37 28.10 57.06 

 [47.23, 67.03] [15.72, 22.45] [9.99, 23.11] [21.97, 34.13] [43.97, 70.28] 
      
 Proportion Reporting Foliar 

Insecticide Use that also Reported 
Pyrethroid Adoption 

 Value of Soil/Foliar Insecticide for 
Farmers Who also Reported 

Pyrethroid Adoption 
 Before 1st Bloom After 1st Bloom  Before 1st Bloom After 1st Bloom 
    $ Per Treated Acre 

All Surveyed Regions 0.102 0.219  36.62 50.06 
 [0.043, 0.186] [0.118, 0.409]  [18.69, 52.28] [24.02, 72.01] 

Prairie Gateway 0.048 0.120  36.83 47.10 
 [0.000, 0.170] [0.000, 0.444]  [2.53, 63.73] [2.25, 94.01] 

Fruitful Rim 0.207 0.319  34.43 45.69 
 [0.048, 0.388] [0.081, 0.554]  [17.12, 52.32] [16.91, 77.09] 

Southern Seaboard 0.177 0.373  37.29 48.77 
 [0.054, 0.329] [0.244, 0.524]  [22.09, 50.98] [37.66, 61.64] 

Mississippi Portal 0.158 0.333  37.17 61.08 
 [0.049, 0.286] [0.179, 0.510]  [23.60, 49.11] [43.33, 79.89] 
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Table R14: Estimated value of insecticide seed treatments and foliar insecticides to soybean farmers and foliar 
pyrethroid adoption in surveyed states and pooled across all surveyed states [90% Confidence Interval] 
 

 
 
 
 
 

State 

 
 
 
 

Value of Insecticide 
Seed Treatment 

 
 
 
 

Value of Foliar 
Insecticide 

Proportion 
Reporting Foliar 

Insecticide Use that 
also Reported 

Pyrethroid 
Adoption  

Value of Foliar 
Insecticide to 

Farmers Who also 
Reported 

Pyrethroid 
Adoption 

 $ Per Treated Acre  $ Per Treated Acre 
All Surveyed States 13.28 15.18 0.471 15.18 

 [11.91, 14.74] [13.21, 17.31] [0.326, 0.605] [12.18, 18.35] 
Arkansas 12.53 16.38 0.417 15.89 

 [6.46, 19.01] [11.18, 21.77] [0.081, 0.796] [8.48, 23.31] 
Iowa 13.60 14.99 0.554 14.74 

 [9.00, 18.00] [9.56, 21.05] [0.132, 0.854] [6.53, 23.14] 
Illinois 13.83 15.55 0.476 15.30 

 [10.64, 17.14] [10.66, 20.20] [0.148, 0.791] [7.59, 22.96] 
Indiana 14.68 12.11 0.687 11.78 

 [9.35, 20.13] [3.32, 21.01] [0.000, 1.000] [2.68, 21.55] 
Louisiana 14.09 16.98 0.376 17.36 

 [8.72, 19.78] [10.13, 23.66] [0.000, 0.867] [8.75, 26.02] 
Michigan 15.86 14.71 0.474 14.73 

 [12.26, 19.77] [7.12, 22.75] [0.000, 1.000] [5.60, 23.85] 
Minnesota 13.12 15.40 0.379 15.66 

 [9.95, 16.04] [12.60, 18.06] [0.192, 0.580] [11.44, 19.80] 
Missouri 13.63 14.91 0.379 14.40 

 [9.02, 18.40] [7.59, 21.44] [0.000, 1.000] [3.53, 23.68] 
Mississippi 13.15 17.07 0.443 17.86 

 [7.71, 18.71] [9.49, 25.28] [0.000, 1.000] [7.08, 30.55] 
North Dakota 9.01 17.59 0.458 18.13 

 [5.25, 13.67] [12.08, 24.01] [0.105, 0.806] [10.30, 26.65] 
Nebraska 13.85 15.72 0.567 15.17 

 [9.22, 19.16] [6.21, 25.88] [0.000, 1.000] [3.82, 25.34] 
Ohio 13.35 13.06 0.454 12.88 

 [9.92, 16.95] [8.07, 18.25] [0.102, 0.791] [4.83, 21.06] 
South Dakota 12.86 15.16 0.369 15.61 

 [9.76, 15.95] [10.62, 19.95] [0.044, 0.752] [8.33, 23.04] 
Tennessee 14.16 13.67 0.610 13.73 

 [6.90, 21.72] [5.29, 21.48] [0.000, 1.000] [3.94, 23.15] 
Wisconsin 13.79 13.98 0.438 13.84 

 [9.98, 17.56] [5.74, 21.55] [0.000, 1.000] [4.61, 23.35] 
 
 
  



 

AgInfomatics:  Use and value of insect management practices in U.S. alfalfa, corn, cotton and soybean      37 

Table R15: National estimates of the value of insect management practices to U.S. farmers by crop and practice. 
 

 Alfalfa Corn Cotton Soybean 
 Millions 

All Farmers     
Bt  $1,543.1 $334.9  

Seed  $862.2 $79.0 $546.5 
Soil  $316.9 $15.7  

Foliar $179.6 $237.4  $281.6 
Foliar Before 1st Bloom   $65.7  

Foliar After 1st Bloom   $91.7  
Farmers Who Used Pyrethroids 

With the Practice 
    

Soil  $281.7   
Foliar $65.1 $105.7  $132.7 

Foliar Before 1st Bloom   $8.5  
Foliar After 1st Bloom   $22.0  

 
 
 
Figure R1: Estimated adoption of insect management practice with 90 percent confidence intervals by crop and 
practice. 
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Figure R2: Estimated percentage of acreage treated with insect management practice given the practice’s adoption 
with 90 percent confidence intervals by crop and practice. 
 

 
 
Figure R3: Estimated value per treated acre of an insect management practice given the practice’s adoption with 
90 percent confidence intervals by crop and practice. 

 
Figure R4: Estimated percentage of farmer who reported the use of a pyrethroid with an insect management 
practice given the practice’s adoption with 90 percent confidence intervals by crop and practice. 
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Figure R5: Estimated value per treated acre of an insect management practice given the practice’s adoption for 
farmers who reported using a pyrethroid with the practice with 90 percent confidence intervals by crop and 
practice. 

 
Figure R6: Estimated value per crop acre of an insect management practice given the practice’s adoption with the 
practice by crop and practice. 
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Figure R7: Estimated value per crop acre of an insect management practice given the practice’s adoption for 
farmers who reported using a pyrethroid with the practice by crop and practice. 
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Table M1: Sampling targets by crop and state 
 

State Alfalfa Corn Cotton Soybean 
Alabama   15  
Arizona 22  25  

Arkansas   15 25 
California 60  25  
Colorado 24 12   
Georgia   45  

Idaho 15    
Illinois  37  30 
Indiana  18  17 

Iowa  42  30 
Kansas 55 53   

Louisiana   10 10 
Michigan  31  26 

Minnesota 31 43  58 
Mississippi   20 17 

Missouri  10 15 18 
Nebraska  50  14 

North Carolina   33  
North Dakota    41 

Ohio  29  41 
Oklahoma 25  10  

Pennsylvania 60    
South Carolina   22  

South Dakota 33   39 
Tennessee   10 12 

Texas 13 26   
Texas East   62  

Texas West   93  
Utah 20    

Wisconsin 29 49  22 
Wyoming 13    

Total 400 400 400 400 
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Table M2: Response intervals for value questions by crop and insecticide applications type 
 

 Survey Response Range 
Percent 

of Surveys 
with Range 

 
 

First 

 
 

Second 

 
 

Third 

 
 

Fourth 

 
 

Fifth 
 Alfalfa Surveys 
 Foliar Insecticide 

75 $0 to $5 $5 to $10 $10 to $15 $15 to $25 More than $25 
25 $0 to $10 $10 to $20 $20 to $30 $30 to $50 More than $50 
      
 Corn Surveys 
 Bt Corn 

50 $0 to $5 $5 to $10 $10 to $15 $15 to $25 More than $25 
50 $0 to $5 $5 to $10 $10 to $25 $25 to $40 More than $40 
      
 Seed Treatment/Soil Insecticide/Foliar Insecticide 

100 $0 to $5 $5 to $10 $10 to $15 $15 to $25 More than $25 
      
 Cotton Surveys 
 Bt Cotton 

100 $0 to $25 $25 to $50 $50 to $75 $75 to $100 More than $100 
      
 Seed Treatment/Soil Insecticide 

100 $0 to $5 $5 to $10 $10 to $15 $15 to $25 More than $25 
      
 Foliar Insecticide Before 1st Bloom 

100 $0 to $10 $10 to $20 $20 to $35 $35 to $50 More than $50 
      
 Foliar Insecticide After 1st Bloom 

50 $0 to $10 $10 to $20 $20 to $35 $35 to $50 More than $50 
50 $0 to $25 $25 to $50 $50 to $75 $75 to $100 More than $100 
      
 Soybean Surveys 
 Seed Treatment/Foliar Insecticide 

100 $0 to $5 $5 to $10 $10 to $15 $15 to $25 More than $25 
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Table M3: Insect pest management decision considerations 
 

Alfalfa Corn Cotton Soybean 
Product and application 

cost 
Product and application 

cost 
Product and application 

cost 
Product and application 

cost 
Protecting yield Protecting yield Protecting yield Protecting yield 
Alfalfa Hay Price Crop price Cotton and cottonseed 

price 
Crop price 

Insect resistance 
management 

Insect resistance 
management 

Insect resistance 
management 

Insect resistance 
management 

Having consistent insect 
control 

Having consistent insect 
control 

Having consistent insect 
control 

Having consistent insect 
control 

Improving plant health Improving plant health Improving plant health Improving plant health 
Improving alfalfa hay 

stand 
Improving crop stand Improving crop stand Improving crop stand 

Harvest Restrictions Being able to plant early Being able to plant early Being able to plant early 
Convenience Convenience Convenience Convenience 
Simplicity Simplicity Simplicity Simplicity 
Flexibility Flexibility Flexibility Flexibility 
Saving time and labor Saving time and labor Saving time and labor Saving time and labor 
Reducing scouting Reducing scouting Reducing scouting Reducing scouting 
Having long lasting insect 

control 
Having long lasting insect 

control 
Having long lasting insect 

control 
Having long lasting insect 

control 
Protecting beneficial 

insects 
Protecting beneficial 

insects 
Protecting beneficial 

insects 
Protecting beneficial 

insects 
Protecting wildlife Protecting wildlife Protecting wildlife Protecting wildlife 
Protecting water quality Protecting water quality Protecting water quality Protecting water quality 
Family and worker safety Family and worker safety Family and worker safety Family and worker safety 
Public safety Public safety Public safety Public safety 
Crop marketability Crop marketability Crop marketability Crop marketability 
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Table M4: Factor analysis eigenvalues for farmers’ insect pest management decision considerations by crop 
 

Factor Alfalfa Corn Cotton Soybean 
1 4.599*** 4.116*** 3.918*** 3.883*** 
2 1.058*** 1.324*** 1.173*** 1.175*** 
3 0.751*** 0.682*** 0.614*** 0.630*** 
4 0.654*** 0.447*** 0.500*** 0.558*** 
5 0.425*** 0.302* 0.234 0.411*** 
6 0.376*** 0.224 0.183 0.167 
7 0.195 0.152 0.151 0.140 
8 0.104 0.084 0.114 0.075 
9 0.095 0.036 0.070 0.044 

10 0.058 -0.009 0.057 0.017 
11 -0.023 -0.021 -0.048 -0.032 
12 -0.053 -0.081 -0.057 -0.033 
13 -0.079 -0.098 -0.074 -0.079 
14 -0.120 -0.128 -0.126 -0.132 
15 -0.162 -0.138 -0.162 -0.154 
16 -0.172 -0.178 -0.187 -0.175 
17 -0.213 -0.181 -0.203 -0.190 
18 -0.260 -0.202 -0.221 -0.252 
18 -0.275 -0.235 -0.260 -0.262 
20 -0.288 -0.325 -0.278 -0.303 

Observations 341 386 366 392 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M5: Factors, factor scores and uniqueness for alfalfa farmers’ considerations when making insect pest 
management decisions 
 

Consideration 

Cost 
Effective 

& 
Flexible 
Control 

Human & 
Environment 

Health 
Marketability 

& Price 
Time & 

Simplicity 
Insecticide 

Stewardship 

Plant 
Stand 

& 
Health  Uniqueness 

Having 
consistent 

insect control 

0.694 0.138 -0.020 0.041 0.064 0.132  0.475 

Having long 
lasting insect 

control 

0.683 -0.005 0.200 0.141 0.031 -0.051  0.470 

Insect 
resistance 

management 

0.487 0.148 0.053 0.119 0.383 0.107  0.566 

Protecting 
yield 

0.463 0.066 0.160 0.136 -0.250 0.180  0.642 

Harvest 
Restrictions 

0.385 0.291 0.292 0.072 0.067 -0.214  0.627 

Flexibility 0.357 0.240 0.333 0.195 -0.015 0.011  0.666 
Product and 
application 

cost 

0.311 0.159 0.151 0.306 -0.196 0.055  0.720 

Family and 
worker safety 

-0.041 0.604 0.165 0.194 -0.047 0.040  0.565 

Protecting 
water quality 

0.130 0.595 0.112 0.166 0.069 0.174  0.554 

Public safety 0.143 0.549 0.093 0.146 -0.006 -0.081  0.642 
Protecting 

wildlife 
0.238 0.453 0.261 0.006 0.224 0.097  0.611 

Protecting 
beneficial 

insects 

0.261 0.391 0.221 0.027 0.291 0.011  0.645 

Alfalfa Hay 
Price 

0.053 0.113 0.698 0.113 -0.025 0.091  0.476 

Crop 
marketability 

0.131 0.162 0.659 0.068 0.065 0.001  0.513 

Reducing 
scouting 

0.286 0.064 0.340 0.193 0.256 -0.010  0.696 

Saving time 
and labor 

0.068 0.238 0.096 0.568 -0.103 0.121  0.581 

Convenience 0.217 0.133 0.171 0.566 0.130 -0.013  0.569 
Simplicity 0.145 0.180 0.091 0.418 0.162 0.036  0.736 
Improving 
alfalfa hay 

stand 

0.292 0.157 0.184 0.178 0.157 0.382  0.653 

Improving 
plant health 

0.176 0.197 0.155 0.102 -0.034 0.406  0.729 
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Table M6: Factors, factor scores and uniqueness for corn farmers’ considerations when making insect pest 
management decisions 
 

Consideration 

Human & 
Environment 

Health 
Time & 

Simplicity 
Yield 
Risk 

Revenue & 
Cost 

Crop 
Stand & 
Market  Uniqueness 

Public safety 0.705 0.075 0.070 0.046 0.011  0.490 
Protecting water quality 0.620 0.120 0.000 0.040 0.021  0.599 

Protecting wildlife 0.614 0.125 0.025 -0.016 0.101  0.597 
Family and worker safety 0.593 0.024 0.179 0.107 -0.046  0.602 

Protecting beneficial 
insects 

0.416 0.138 0.181 -0.007 0.198  0.737 

Simplicity 0.069 0.636 0.117 -0.019 0.038  0.576 
Reducing scouting 0.068 0.570 0.106 0.173 0.028  0.629 

Convenience 0.120 0.515 0.223 0.112 0.112  0.646 
Flexibility 0.281 0.494 0.188 0.076 0.163  0.610 

Saving time and labor 0.166 0.477 0.157 0.111 0.044  0.706 
Being able to plant early 0.161 0.323 0.173 0.219 0.138  0.773 

Having long lasting insect 
control 

0.047 0.239 0.561 0.123 -0.033  0.610 

Having consistent insect 
control 

0.170 0.108 0.504 -0.026 0.051  0.703 

Protecting yield 0.057 0.136 0.501 0.198 0.109  0.676 
Insect resistance 

management 
0.251 0.207 0.438 -0.093 0.168  0.666 

Improving plant health 0.117 0.284 0.367 0.042 0.354  0.644 
Crop price 0.100 0.206 0.097 0.474 0.124  0.698 

Product and application 
cost 

0.106 0.120 0.287 0.388 -0.149  0.719 

Improving crop stand 0.031 0.295 0.336 0.073 0.362  0.663 
Crop marketability 0.138 0.185 -0.057 0.273 0.283  0.789 
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Table M7: Factors, factor scores and uniqueness for cotton farmers’ considerations when making insect pest 
management decisions 
 

Consideration 

Time, 
Simplicity & 

Cost 

Human & 
Environment 

Health 
Marketability 

& Plant Health Yield Risk  Uniqueness 
Convenience 0.715 0.126 0.018 0.022  0.472 

Simplicity 0.637 0.076 0.146 0.092  0.559 
Flexibility 0.497 0.136 0.351 0.055  0.608 

Saving time and labor 0.483 0.202 0.226 0.065  0.671 
Reducing scouting 0.375 0.101 0.081 -0.010  0.843 

Protecting beneficial insects 0.358 0.266 0.008 0.231  0.748 
Product and application cost 0.268 0.106 0.176 0.113  0.873 

Protecting water quality 0.107 0.719 0.075 0.062  0.463 
Public safety 0.051 0.688 0.131 0.001  0.507 

Protecting wildlife 0.231 0.569 -0.024 0.065  0.619 
Family and worker safety 0.103 0.533 0.083 0.209  0.655 

Crop marketability 0.180 0.175 0.444 0.141  0.720 
Improving crop stand 0.123 0.231 0.421 0.091  0.747 

Improving plant health 0.203 0.182 0.401 0.250  0.703 
Being able to plant early 0.286 0.097 0.389 -0.059  0.755 

Cotton and cottonseed price 0.225 0.059 0.321 0.034  0.842 
Having consistent insect control 0.067 0.080 0.033 0.457  0.780 

Protecting yield 0.025 0.210 0.162 0.447  0.729 
Having long lasting insect 

control 
0.342 0.068 0.075 0.373  0.734 

Insect resistance management 0.112 0.311 0.144 0.316  0.770 
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Table M8: Factors, factor scores and uniqueness for soybean farmers’ considerations when making insect pest 
management decisions 
 

Consideration 

Human & 
Environment 

Health 
Time & 

Simplicity 
Yield 
Risk 

Plant 
Stand & 
Health 

Revenue & 
Cost  Uniqueness 

Protecting water quality 0.654 0.020 0.035 0.101 0.113  0.548 
Protecting wildlife 0.654 0.161 -0.064 0.128 0.086  0.519 

Public safety 0.644 0.095 0.139 -0.019 -0.044  0.555 
Family and worker safety 0.497 0.123 0.133 -0.110 0.236  0.652 

Protecting beneficial 
insects 

0.456 0.099 0.115 0.280 0.010  0.690 

Convenience 0.112 0.630 0.075 0.056 0.048  0.580 
Simplicity 0.119 0.583 0.144 0.107 0.089  0.606 

Saving time and labor 0.138 0.513 0.104 0.048 0.133  0.687 
Flexibility 0.198 0.369 0.162 0.154 0.209  0.731 

Being able to plant early 0.154 0.367 -0.038 0.333 0.079  0.723 
Reducing scouting 0.158 0.276 -0.041 0.210 0.094  0.844 

Having long lasting insect 
control 

-0.001 0.303 0.493 0.100 0.049  0.653 

Having consistent insect 
control 

0.287 0.062 0.444 0.091 0.102  0.698 

Protecting yield 0.056 0.109 0.422 0.046 0.203  0.764 
Insect resistance 

management 
0.335 0.141 0.354 0.245 -0.034  0.682 

Improving crop stand 0.153 0.165 0.109 0.488 0.150  0.677 
Improving plant health 0.063 0.101 0.236 0.427 0.252  0.684 

Crop price 0.175 0.113 0.029 0.224 0.519  0.637 
Product and application 

cost 
-0.002 0.285 0.248 -0.023 0.419  0.682 

Crop marketability 0.244 0.117 0.076 0.218 0.376  0.733 
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Table M9: Control variable descriptive statistics for alfalfa farmers 
 

 
Variable 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

Idaho 0.035 0.185 0.0 1.0 
Kansas 0.150 0.358 0.0 1.0 

Minnesota 0.091 0.289 0.0 1.0 
Arizona 0.018 0.132 0.0 1.0 

Oklahoma 0.059 0.236 0.0 1.0 
Pennsylvania 0.162 0.369 0.0 1.0 
South Dakota 0.086 0.280 0.0 1.0 

Texas 0.035 0.185 0.0 1.0 
Utah 0.056 0.230 0.0 1.0 

Wisconsin 0.080 0.271 0.0 1.0 
Wyoming 0.038 0.192 0.0 1.0 
California 0.127 0.333 0.0 1.0 
Colorado 0.062 0.241 0.0 1.0 

Total Farm Acres 1,339 1,509 250 11,000 
Years Farming 33.3 13.8 2.0 70.0 

Years of Formal Education 14.0 2.1 10.0 18.0 
Risk Tolerance 0.671 0.206 0.1 1.0 

Patience 0.625 0.219 0.1 1.0 
Cost Effective & Flexible Control 0.003 0.84 -4.71 1.07 

Human & Environment Health -0.003 0.80 -4.18 1.54 
Marketability & Price 0.003 0.79 -2.70 1.43 

Time & Simplicity 0.000 0.73 -2.57 1.41 
Insecticide Stewardship -0.001 0.64 -2.34 3.35 

Plant Stand & Health -0.001 0.61 -2.97 1.82 
Observations 339 
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Table M10: Control variable descriptive statistics for corn farmers 
 

 
Variable 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

Colorado 0.029 0.168 0.0 1.0 
Iowa 0.113 0.317 0.0 1.0 

Illinois 0.094 0.293 0.0 1.0 
Indiana 0.045 0.207 0.0 1.0 
Kansas 0.134 0.341 0.0 1.0 

Michigan 0.071 0.257 0.0 1.0 
Minnesota 0.108 0.310 0.0 1.0 

Missouri 0.026 0.160 0.0 1.0 
Nebraska 0.123 0.329 0.0 1.0 

Ohio 0.071 0.257 0.0 1.0 
Texas 0.068 0.252 0.0 1.0 

Wisconsin 0.118 0.323 0.0 1.0 
County Average Yield 151.8 26.1 59.9 205.9 

County Yield Standard Deviation 21.8 8.6 6.6 49.2 
County Average Acres Production 111,250 68,077 3,100 359,400 

Total Farm Acres 1,471 1,573 250 17,000 
Years Farming 34.0 12.5 5.0 70.0 

Years of Formal Education 13.9 2.0 10.0 18.0 
Risk Tolerance 0.681 0.187 0.1 1 

Patience 0.605 0.210 0.1 1 
Human & Environment Health 0.007 0.854 -5.04 1.06 

Time & Simplicity -0.008 0.799 -3.19 1.82 
Yield Risk -0.003 0.768 -7.00 1.67 

Revenue & Cost -0.006 0.627 -3.05 1.42 
Crop Stand & Market -0.001 0.580 -2.10 2.02 

Observations 381 
 
 
 
Table M11: Control variable descriptive statistics for cotton farmers 
 

 
Variable 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

Prairie Gateway 0.376 0.485 0.0 1.0 
Fruitful Rim 0.118 0.323 0.0 1.0 

Southern Seaboard 0.324 0.469 0.0 1.0 
Mississippi Portal 0.182 0.387 0.0 1.0 

County Average Yield 788 227 305 1659 
County Yield Standard Deviation 158 49 43 299 

County Average Acres Production 74,215 83,995 1,000 316,690 
Total Farm Acres 1,883 1,635 165 12,000 

Years Farming 30.5 14.1 2.0 65.0 
Years of Formal Education 14.9 1.8 10.0 18.0 

Risk Tolerance 0.663 0.214 0.1 1.0 
Patience 0.621 0.209 0.1 1.0 

Time, Simplicity & Cost -0.001 0.832 -2.84 1.47 
Human & Environment Health -0.005 0.854 -4.93 0.93 

Marketability & Plant Health 0.010 0.694 -3.70 1.48 
Yield Risk 0.015 0.666 -2.96 1.42 

Observations 340 
 
 
Table M12: Control variable descriptive statistics for soybean farmers 
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Variable 

 
Mean 

Standard 
Deviation 

 
Minimum 

 
Maximum 

Arkansas 0.060 0.237 0.0 1.0 
Iowa 0.078 0.268 0.0 1.0 

Illinois 0.078 0.268 0.0 1.0 
Indiana 0.039 0.194 0.0 1.0 

Louisiana 0.026 0.159 0.0 1.0 
Michigan 0.065 0.247 0.0 1.0 

Minnesota 0.153 0.361 0.0 1.0 
Missouri 0.047 0.211 0.0 1.0 

Mississippi 0.042 0.200 0.0 1.0 
North Dakota 0.104 0.306 0.0 1.0 

Nebraska 0.034 0.181 0.0 1.0 
Ohio 0.096 0.295 0.0 1.0 

South Dakota 0.096 0.295 0.0 1.0 
Tennessee 0.023 0.151 0.0 1.0 
Wisconsin 0.060 0.237 0.0 1.0 

County Average Yield 42.9 7.0 25.9 59.6 
County Yield Standard Deviation 5.67 1.95 1.95 12.08 

County Average Acres Production 112,797 78,564 1,863 496,100 
Total Farm Acres 1,739 2,565 250 40,000 

Years Farming 34.4 13.0 2.0 93.0 
Years of Formal Education 14.3 1.9 10.0 18.0 

Risk Tolerance 0.670 0.192 0.1 1.0 
Patience 0.621 0.216 0.1 1.0 

Human & Environment Health -0.002 0.851 -5.04 1.38 
Time & Simplicity -0.004 0.791 -2.98 1.35 

Yield Risk 0.007 0.694 -4.28 1.63 
Plant Stand & Health 0.002 0.673 -4.12 2.30 

Revenue & Cost 0.003 0.672 -3.60 1.60 
Observations 385 
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Table M13a: Parameter estimates for alfalfa farmer host plant resistance and foliar insecticide adoption 
 

 Host Plant 
Resistance 

Foliar 
Insecticide 

Total Farm Acres (1,000) -0.068 -0.035 
 (0.89) (0.54) 

Years Farming 0.020897** -0.010936 
 (2.53) (1.34) 

Years of Formal Education 0.06565370 0.03478520 
 (1.23) (0.65) 

Risk Tolerance -2.00184200 -3.26832900*** 
 (1.62) (2.59) 

Patience -1.9261 -4.8669*** 
 (1.46) (3.11) 

Risk Tolerance × Patience 3.3732* 6.1880*** 
 (1.81) (3.00) 

Cost Effective & Flexible Control 0.0917 0.5082*** 
 (0.79) (3.41) 

Human & Environment Health -0.0779 -0.4746*** 
 (0.56) (3.03) 

Marketability & Price -0.5124*** 0.0128 
 (3.34) (0.08) 

Time & Simplicity 0.3552** -0.4190** 
 (2.43) (2.55) 

Insecticide Stewardship 0.4606** -0.0887 
 (2.39) (0.53) 

Plant Stand & Health -0.1551 0.3600** 
 (0.93) (2.08) 

Test of State Fixed Effect 24.23** 18.88* 
Error Correlation 
Foliar Insecticide 

-0.111  

 [-0.317, -0.106]  
Observations 339 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10%   



 

AgInfomatics:  Use and value of insect management practices in U.S. alfalfa, corn, cotton and soybean      53 

Table M13b: Parameter estimates for alfalfa farmer’s proportion of alfalfa acreage with host plant resistance and 
foliar insecticide given adoption 
 

 Host Plant 
Resistance 

Foliar 
Insecticide 

Total Farm Acres (1,000) 0.090** -0.063 
 (2.26) (1.23) 

Years Farming 0.013381 0.005320 
 (1.61) (1.28) 

Years of Formal Education -0.09981*** 0.00689140 
 (2.61) (0.26) 

Risk Tolerance 0.41139190 0.73363320 
 (0.63) (1.57) 

Patience -0.3635 1.8423*** 
 (0.46) (2.84) 

Risk Tolerance × Patience 0.1050 -2.2130*** 
 (0.10) (2.79) 

Cost Effective & Flexible Control 0.0451 0.3229*** 
 (0.34) (3.41) 

Human & Environment Health -0.2133 -0.0248 
 (1.34) (0.37) 

Marketability & Price 0.2654** -0.0354 
 (2.50) (0.34) 

Time & Simplicity -0.0362 -0.2389*** 
 (0.21) (2.59) 

Insecticide Stewardship -0.1285 -0.2655*** 
 (0.68) (2.63) 

Plant Stand & Health -0.1266 0.1818* 
 (0.79) (1.74) 

Standard Deviation 0.403 0.365 
 [0.286, 0.568] [0.274, 0.485] 

Test of State Fixed Effect NE 48.48*** 
Observations 60 171 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, * Significant at 10%, and NE Not estimable. 
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Table M14a: Parameter estimates for corn farmer Bt corn, seed treatment, soil insecticide, and foliar insecticide 
adoption 
 

 Bt 
Corn 

Seed 
Treatment 

Soil 
Insecticide 

Foliar 
Insecticide 

County Average Yield 0.014471* -0.010268** 0.015938* 0.009030 
 (1.92) (2.20) (1.92) (1.61) 

County Yield Standard Deviation -0.019924 -0.032809** -0.007478 0.034281* 

 (1.11) (2.42) (0.45) (1.79) 
County Average Acres Production (1,000) -0.00820*** 0.00187 -0.00133 -0.00366** 

 (3.13) (0.98) (0.70) (1.99) 
Total Farm Acres (1,000) 0.14110* 0.01680 0.02310 0.12420* 

 (1.81) (0.27) (0.40) (1.82) 
Years Farming -0.0080 -0.0196*** -0.0097 0.0051 

 (0.80) (2.78) (1.08) (0.55) 
Years of Formal Education 0.0737 0.0335 -0.0178 0.0040 

 (1.35) (0.78) (0.31) (0.08) 
Risk Tolerance 0.3458 -1.7183 -0.4809 -1.5636 

 (0.26) (1.42) (0.35) (0.90) 
Patience 1.3172 -3.0371** 0.2132 -0.4883 

 (0.82) (2.06) (0.12) (0.24) 
Risk Tolerance × Patience -0.9064 3.7218* -0.2446 2.5502 

 (0.43) (1.89) (0.11) (0.95) 
Human & Environment Health -0.3614*** 0.0044 -0.1073 -0.2095* 

 (2.59) (0.05) (0.82) (1.68) 
Time & Simplicity -0.0802 -0.0074 -0.2536* -0.4079*** 

 (0.53) (0.07) (1.92) (2.97) 
Yield Risk 0.2735* 0.4648*** 0.2056 0.6237*** 

 (1.93) (3.91) (1.32) (3.01) 
Revenue & Cost -0.0333 0.0456 0.2555 0.2935* 

 (0.22) (0.33) (1.47) (1.67) 
Crop Stand & Market 0.0403 -0.1506 0.4179** 0.1419 

 (0.18) (1.04) (2.23) (0.70) 
Test of State Fixed Effect 36.84*** 22.47** 10.34 35.07*** 

Error Correlation 
Seed Treatment 

-0.159    

 [-0.404, 0.108]    
Soil Insecticide -0.202 -0.088   

 [-0.486, 0.120] [-0.321, 0.155]   
Foliar Insecticide 0.010 0.302 -0.107  

 [-0.305, 0.323] [0.036, 0.528] [-0.399, 0.204]  
Observations 381 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10%   
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Table M14b: Parameter estimates for corn farmer proportion of corn acreage with Bt corn, seed treatment, soil 
insecticide, and foliar insecticide given adoption 
 

 Bt 
Corn 

Seed 
Treatment 

Soil 
Insecticide 

Foliar 
Insecticide 

County Average Yield -0.0012 -0.0026 0.0063 0.0061 
 (0.95) (0.90) (0.86) (1.57) 

County Yield Standard Deviation 0.0051 0.0444*** 0.0190* -0.0040 
 (1.13) (4.83) (1.84) (0.57) 

County Average Acres Production (1,000) 0.00111* 0.00175* -0.00059 0.00118 
 (1.95) (1.67) (0.30) (0.81) 

Total Farm Acres (1,000) 0.01270 -0.02250 0.11360 -0.04210 
 (0.78) (0.67) (1.33) (1.09) 

Years Farming 0.0039 0.0099** -0.0124* 0.0002 
 (1.64) (2.03) (1.93) (0.04) 

Years of Formal Education -0.0229 -0.0530* -0.0543 -0.0368 
 (1.54) (1.75) (1.23) (0.99) 

Risk Tolerance 0.3716 3.1592*** 3.0565*** 4.0544*** 
 (0.98) (4.38) (3.33) (2.76) 

Patience -0.2872 1.6743** 2.5650* 4.4537*** 
 (0.65) (2.28) (1.95) (3.01) 

Risk Tolerance × Patience -0.1170 -3.7933*** -5.2591*** -5.6033*** 
 (0.20) (3.36) (3.00) (2.58) 

Human & Environment Health -0.1001*** -0.0765 -0.3500** 0.1641** 
 (2.88) (0.91) (2.35) (2.22) 

Time & Simplicity 0.0618* -0.1516** -0.1228 0.0099 
 (1.68) (2.07) (1.08) (0.10) 

Yield Risk 0.0366 -0.1222 -0.2851* 0.0403 
 (0.87) (1.09) (1.69) (0.27) 

Revenue & Cost 0.0359 -0.0899 -0.3291* 0.2136 
 (0.84) (0.82) (1.86) (1.22) 

Crop Stand & Market 0.0318 -0.0578 0.0112 0.3362*** 
 (0.66) (0.46) (0.09) (2.64) 

Standard Deviation 0.35 0.56 0.41 0.29 
 [0.30, 0.40] [0.44, 0.70] [0.32, 0.53] [0.21, 0.40] 

Test of State Fixed Effect 17.59* 10.32 4.3 6.34 
Observations 335 241 60 63 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M15a: Parameter estimates for cotton farmer Bt cotton, seed treatment, soil insecticide, and foliar insecticide adoption 
 

  
Bt 

Cotton 

 
Seed 

Treatment 

 
Soil 

Insecticide 

Foliar 
Before 1st 

 Bloom 

Foliar 
After 1st 
 Bloom 

County Average Yield -0.000031 0.000267 0.000651 0.000510 -0.001075* 
 (0.05) (0.37) (0.97) (0.77) (1.67) 

County Yield Standard Deviation -0.000263 0.003373 -0.002438 0.004363** 0.004025 
 (0.11) (1.37) (0.81) (2.14) (1.57) 

County Average Acres Production (1,000) -0.00103 -0.00176 -0.00044 -0.00134 -0.00253* 
 (0.64) (1.13) (0.30) (0.91) (1.81) 

Total Farm Acres (1,000) 0.05870 -0.02080 0.05400 -0.00858 0.01880 
 (0.65) (0.38) (0.90) (0.16) (0.31) 

Years Farming 0.0119 -0.0122 -0.0059 0.0010 -0.0169** 
 (1.48) (1.49) (0.76) (0.14) (2.13) 

Years of Formal Education 0.0246 -0.0182 -0.0346 -0.0649 -0.0200 
 (0.40) (0.34) (0.52) (1.09) (0.34) 

Risk Tolerance -0.4545 -0.1490 -1.0523 -1.6264 -0.7753 
 (0.29) (0.11) (0.89) (1.15) (0.78) 

Patience -1.0584 0.2698 -0.1419 -1.3178 0.2193 
 (0.63) (0.19) (0.12) (0.90) (0.18) 

Risk Tolerance × Patience 1.3089 0.3448 1.1293 1.9379 0.6406 
 (0.59) (0.17) (0.63) (0.95) (0.36) 

Time, Simplicity & Cost -0.0633 -0.1160 -0.0140 -0.1798 -0.0857 
 (0.57) (0.85) (0.10) (1.56) (0.68) 

Human & Environment Health 0.1225 -0.0873 0.1920 0.0086 -0.1070 
 (1.22) (0.81) (1.26) (0.09) (0.95) 

Marketability & Plant Health 0.0718 0.3868*** 0.2722 0.0635 0.1254 
 (0.42) (2.70) (1.63) (0.47) (0.85) 

Yield Risk 0.0117 0.1036 0.4991** 0.2305 0.4242** 
 (0.09) (0.69) (2.21) (1.46) (2.47) 

Test of Region Fixed Effect 4.37 9.03** 10.13** 10.48** 76.14*** 
Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M15a (continued): Parameter estimates for cotton farmer Bt cotton, seed treatment, soil insecticide, and foliar insecticide adoption 
 

  
Bt 

Cotton 

 
Seed 

Treatment 

 
Soil 

Insecticide 

Foliar 
Before 1st 

 Bloom 

Foliar 
After 1st 
 Bloom 

Error Correlation 
Seed Treatment 

0.178     

 [-0.047, 0.385]     
Soil Insecticide 0.170 0.105    

 [-0.064, 0.386] [-0.175, 0.370]    
Foliar Before 1st Bloom 0.201 0.444 0.225   

 [-0.025, 0.407] [0.262, 0.595] [-0.051, 0.469]   
Foliar After 1st Bloom 0.129 0.338 0.410 0.554  

 [-0.162, 0.399] [0.131, 0.517] [0.157, 0.612] [0.380, 0.690]  
Observations 340 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M15b: Parameter estimates for cotton farmer proportion of cotton acreage with Bt cotton, seed treatment, soil insecticide, and foliar Insecticide 
given adoption 
 

  
Bt 

Cotton 

 
Seed 

Treatment 

 
Soil 

Insecticide 

Foliar 
Before 1st 

 Bloom 

Foliar 
After 1st 
 Bloom 

County Average Yield -0.0013*** -0.0002 0.0043*** 0.0021*** 0.0003 
 (2.93) (0.37) (4.48) (5.27) (0.67) 

County Yield Standard Deviation 0.0027 -0.0016 0.0068* -0.0020* -0.0026* 
 (1.35) (0.79) (1.69) (1.86) (1.89) 

County Average Acres Production (1,000) 0.00112 -0.00365*** -0.00400 -0.00393*** -0.00519*** 
 (1.12) (3.18) (1.35) (5.37) (2.74) 

Total Farm Acres (1,000) 0.01520 0.00179 -0.01740 0.08750** -0.01290 
 (0.38) (0.04) (0.37) (2.02) (0.35) 

Years Farming 0.0076 0.0153** 0.0290** -0.0167*** 0.0170*** 
 (1.24) (2.39) (2.24) (5.34) (2.95) 

Years of Formal Education 0.0813* 0.0700 -0.1595** 0.0431** 0.0257 
 (1.75) (1.12) (2.46) (2.32) (0.66) 

Risk Tolerance -0.7067 -0.5070 -2.4150 0.1983 0.8814 
 (0.74) (0.61) (1.13) (0.63) (1.25) 

Patience 0.7346 -0.5241 -1.6444 1.3023*** 1.4665* 
 (0.61) (0.53) (0.72) (5.10) (1.89) 

Risk Tolerance × Patience -0.5488 0.7474 4.2854 -1.4896*** -1.8578* 
 (0.33) (0.60) (1.29) (3.50) (1.88) 

Time, Simplicity & Cost 0.0360 0.1092 0.1626 -0.0747 0.0334 
 (0.41) (0.85) (1.27) (0.93) (0.52) 

Human & Environment Health 0.1494* -0.0266 -0.4974** 0.1388** 0.0169 
 (1.94) (0.25) (1.99) (1.97) (0.30) 

Marketability & Plant Health -0.1354 0.1234 -1.7600*** 0.0986 0.0981 
 (1.14) (1.00) (3.53) (1.45) (1.12) 

Yield Risk -0.0277 0.1629 1.8141*** 0.1901*** -0.0188 
 (0.31) (1.16) (3.80) (3.22) (0.11) 

Standard Deviation 0.68 0.59 0.10 0.22 0.26 
 [0.58, 0.80] [0.46, 0.76] [0.06, 0.19] [0.15, 0.32] [0.15, 0.44] 

Test of Region Fixed Effect 7.74* 8.43** NE 11.30** 4.25 
Observations 287 237 48 153 158 

*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M16a: Parameter estimates for soybean farmer seed treatment and foliar Insecticide adoption 
 

 Seed 
Treatment 

Foliar 
Insecticide 

County Average Yield 0.030615 0.017537 
 (1.59) (0.89) 

County Yield Standard Deviation 0.028810 -0.097590 
 (0.51) (1.64) 

County Average Acres Production (1,000) -0.00152 0.00300** 
 (1.16) (2.06) 

Total Farm Acres (1,000) 0.05660** 0.00694 
 (2.10) (0.30) 

Years Farming -0.0114* -0.0044 
 (1.65) (0.58) 

Years of Formal Education -0.0323 0.0597 
 (0.67) (1.20) 

Risk Tolerance 1.8257 -1.3794 
 (1.29) (1.01) 

Patience 1.0644 -2.5886* 
 (0.69) (1.64) 

Risk Tolerance × Patience -1.7823 3.5197 
 (0.85) (1.59) 

Human & Environment Health 0.1740 0.0422 
 (1.62) (0.36) 

Time & Simplicity 0.1791* -0.1072 
 (1.67) (0.92) 

Yield Risk 0.1302 0.0270 
 (0.99) (0.20) 

Plant Stand & Health 0.0159 -0.0237 
 (0.13) (0.19) 

Revenue & Cost -0.1458 -0.4207*** 
 (1.07) (3.32) 

Test of State Fixed Effect 16.72 29.21*** 
Error Correlation 
Foliar Insecticide 

0.125  

 [-0.060, 0.301]  
Observations 385 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10%   
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Table M16b: Soybean farmer proportion of soybean acreage with seed treatment and foliar insecticide given 
adoption 
 

 Seed 
Treatment 

Foliar 
Insecticide 

County Average Yield -0.0025 -0.0056 
 (0.19) (0.71) 

County Yield Standard Deviation 0.0202 0.0386 
 (0.52) (1.08) 

County Average Acres Production (1,000) -0.00209** 0.00042 
 (1.98) (0.51) 

Total Farm Acres (1,000) -0.00422 0.02940 
 (0.37) (1.48) 

Years Farming 0.0215*** 0.0062 
 (4.18) (0.88) 

Years of Formal Education -0.0391 -0.0064 
 (1.37) (0.18) 

Risk Tolerance 3.8111*** 2.5067** 
 (4.02) (2.16) 

Patience 4.2067*** 3.1392** 
 (3.83) (2.41) 

Risk Tolerance × Patience -6.4028*** -4.3759*** 
 (4.55) (2.66) 

Human & Environment Health -0.1051 0.0390 
 (1.58) (0.49) 

Time & Simplicity -0.0022 0.0346 
 (0.03) (0.32) 

Yield Risk -0.0207 0.1678* 
 (0.23) (1.85) 

Plant Stand & Health 0.2153*** 0.0150 
 (2.63) (0.20) 

Revenue & Cost 0.1461* -0.0162 
 (1.76) (0.21) 

Standard Deviation 0.513 0.453 
 [0.411, 0.641] [0.350, 0.585] 

Test of State Fixed Effect 33.65*** NE 

Observations 225 122 
Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, * Significant at 10%, and NE Not estimable. 
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Table M17: Parameter estimates for alfalfa farmer value of foliar insecticide given adoption and pyrethroid 
adoption with foliar insecticide 
 

 Foliar 
Insecticide 

Value 

 
 

Pyrethroid Use 
Total Farm Acres (1,000) 0.00092 0.00016 

 (1.03) (1.29) 
Years Farming 0.085916 -0.046578*** 

 (1.02) (4.25) 
Years of Formal Education -0.52708870 -0.09726220 

 (0.68) (1.24) 
Risk Tolerance 31.5** 2.41* 

 (2.37) (1.84) 
Patience -6.2554 -3.2982* 

 (0.37) (1.71) 
Risk Tolerance × Patience -20.0094 1.8282 

 (0.86) (0.77) 
Cost Effective & Flexible Control -0.9710 -0.0253 

 (0.51) (0.09) 
Human & Environment Health 2.7999*** 0.8784*** 

 (2.58) (3.48) 
Marketability & Price -1.2268 0.6293** 

 (0.81) (2.45) 
Time & Simplicity -0.2246 -0.7755*** 

 (0.13) (2.91) 
Insecticide Stewardship 4.8332*** -0.4589 

 (2.90) (1.42) 
Plant Stand & Health -5.8031*** -0.5857* 

 (2.91) (1.65) 
Standard Deviation  9.26 

  [7.56, 11.35] 
Test of State Fixed Effect 101.73*** 40.23*** 

Error Correlation 
Pyrethroid Use 

-0.335  

 [-0.523, -0.117]  
Observations 173  

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M18a: Parameter estimates for farmer value of Bt corn, seed treatment, soil insecticide, and foliar 
insecticide given adoption 
 

 Bt 
Corn 

Seed 
Treatment 

Soil 
Insecticide 

Foliar 
Insecticide 

County Average Yield 0.1042** 0.0042 -0.0155 0.0760 
 (2.27) (0.10) (0.25) (1.56) 

County Yield Standard Deviation 0.1846 0.218593** -0.1580 0.1225 
 (1.57) (2.16) (1.53) (0.95) 

County Average Acres Production (1,000) -0.00026 0.01070 0.00398 0.02080 
 (0.02) (0.71) (0.17) (1.02) 

Total Farm Acres (1,000) 0.0413 0.05680 0.5065 0.7128 
 (0.13) (0.12) (0.53) (0.94) 

Years Farming 0.0498 -0.0560 -0.0619 0.0872 
 (0.84) (1.06) (0.84) (0.80) 

Years of Formal Education 0.0623 -0.3310 -0.0557 -0.3596 
 (0.14) (0.88) (0.09) (0.66) 

Risk Tolerance 8.5013 -7.6588 22.1773** -14.0372 
 (0.74) (0.72) (2.28) (0.62) 

Patience -10.1038 -12.8389 14.8735 -32.5154 
 (0.81) (1.00) (0.92) (1.42) 

Risk Tolerance × Patience 4.3571 23.1718 -13.2299 13.8914 
 -0.25 (1.34) (0.64) (0.46) 

Human & Environment Health 1.4847* 1.7952** 1.3323 3.4342*** 
 (1.76) (2.55) (0.85) (3.43) 

Time & Simplicity 0.0902 0.3995 -0.2223 -2.7196* 
 (0.08) (0.46) (0.13) (1.93) 

Yield Risk 1.6461 1.5802* 0.1306 0.7375 
 (1.34) (1.73) (0.06) (0.37) 

Revenue & Cost -1.4652 -1.1900 -0.0044 1.5438 
 (1.16) (1.06) (0.00) (0.60) 

Crop Stand & Market 4.3855*** 2.5423** 3.7477** 5.3313** 
 (3.74) (2.47) (2.20) (2.32) 

Standard Deviation 10.5 7.4 5.6 5.3 
 [9.5, 11.6] [6.6, 8.3] [4.6, 6.9] [4.1, 6.8] 

Test of State Fixed Effect 40.25*** 16.35 NE NE 

Error Correlation 
Pyrethroid Use 

  0.762 0.094 

   [0.164, 0.950] [-0.209, 0.381] 
Observations 336 241 60 63 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, * Significant at 10%%, and NE Not estimable. 
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Table M18b: Parameter estimates for corn farmer pyrethroid adoption with soil and foliar insecticide 
 

 Soil 
Insecticide 

Foliar 
Insecticide 

County Average Yield 0.0585** 0.0036 
 (2.44) (0.31) 

County Yield Standard Deviation 0.0901** 0.0196 
 (2.42) (0.78) 

County Average Acres Production 
(1,000) 

0.01380** -0.00983** 

 (2.55) (2.36) 
Total Farm Acres (1,000) 2.5893*** 0.0339 

 (3.06) (0.24) 
Years Farming -0.1209*** -0.0161 

 (3.11) (0.81) 
Years of Formal Education 0.6204*** 0.1607 

 (2.66) (1.48) 
Risk Tolerance -3.0224 -1.0191 

 (0.91) (0.25) 
Patience -4.1752 -3.6464 

 (0.59) (0.85) 
Risk Tolerance × Patience 3.0083 2.7041 

 (0.32) (0.48) 
Human & Environment Health -0.8306* -0.1506 

 (1.69) (0.58) 
Time & Simplicity 0.2748 -0.0903 

 (0.59) (0.27) 
Yield Risk 0.3966 -0.6798 

 (0.65) (1.08) 
Revenue & Cost -0.1634 0.0028 

 (0.34) (0.01) 
Crop Stand & Market 2.2613*** -0.1101 

 (3.60) (0.25) 
Test of State Fixed Effect NE NE 

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, * Significant at 10%, and NE Not estimable. 
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Table M19a: Parameter estimates for cotton farmer value of Bt cotton, seed treatment, soil insecticide, and foliar insecticide given adoption 
 

  
Bt 

Cotton 

 
Seed 

Treatment 

 
Soil 

Insecticide 

Foliar 
Before 1st 

 Bloom 

Foliar 
After 1st 
 Bloom 

County Average Yield -0.0108 0.006132 -0.0030 -0.0074 -0.0203 
 (0.76) (1.17) (0.26) (0.80) (1.12) 

County Yield Standard Deviation -0.0345 -0.002002 -0.0159 -0.0100 -0.0503 
 (0.59) (0.10) (0.40) (0.23) (0.85) 

County Average Acres Production (1,000) -0.02630 0.01330 -0.01550 -0.06780*** 0.05050 
 (0.74) (0.91) (0.57) (2.90) (0.75) 

Total Farm Acres (1,000) -1.43050 -0.01210 1.17970 -1.15620 -6.31950*** 
 (1.34) (0.03) (0.91) (1.28) (3.29) 

Years Farming 0.3046* 0.0234 0.1009 -0.1570 -0.1302 
 (1.78) (0.35) (0.64) (1.15) (0.57) 

Years of Formal Education -0.8268 -0.2278 3.4034** 0.2914 1.6728 
 (0.55) (0.36) (2.25) (0.38) (1.03) 

Risk Tolerance -75.4894* -19.3315 -5.7866 1.4306 65.5506 
 (1.78) (1.50) (0.22) (0.11) (1.58) 

Patience -38.7763 -9.6048 2.4282 -17.8655* 51.5022 
 (0.90) (0.72) (0.15) (1.67) (1.30) 

Risk Tolerance × Patience 83.5349 29.8081* 13.2073 -7.6705 -68.5215 
 (1.43) (1.64) (0.45) (0.43) (1.29) 

Time, Simplicity & Cost -0.0975 0.4294 5.9589* 2.2374 -4.3712 
 (0.04) (0.38) (1.80) (1.13) (1.20) 

Human & Environment Health 8.0775*** 1.4792 0.2428 5.2562** -4.7610 
 (4.22) (1.34) (0.13) (2.26) (1.17) 

Marketability & Plant Health 3.7977 -0.5700 1.2981 3.5132 -4.4415 
 (1.28) (0.42) (0.51) (1.44) (0.86) 

Yield Risk 3.9949 3.2839*** 2.2149 -4.2676** 21.8012*** 
 (1.40) (2.59) (0.69) (2.02) (3.41) 

Standard Deviation 28.55 9.21 6.17 12.57 17.75 
 [25.39, 32.10] [8.01, 10.59] [4.26, 8.93] [10.38, 15.22] [12.32, 25.57] 

Test of Region Fixed Effect 4.28 0.86 NE 5.87 10.88** 
Observations 281 238 47 156 158 

Note: Absolute t-statistics are in () and 90% confidence intervals are in [].  
*** Significant at 1%, ** Significant at 5%, * Significant at 10%, and NE Not estimable. 
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Table M19b: Parameter estimates for cotton farmer pyrethroid adoption given foliar insecticide  
 

 Foliar 
Before 1st 

 Bloom 

Foliar 
After 1st 
 Bloom 

County Average Yield 0.0017** -0.0005 
 (2.02) (0.54) 

County Yield Standard Deviation -0.0011 0.0004 
 (0.34) (0.13) 

County Average Acres Production 
(1,000) 

-0.00750** -0.00148 

 (2.19) (0.27) 
Total Farm Acres (1,000) -0.01030 0.02170 

 (0.11) (0.19) 
Years Farming -0.0389** 0.0062 

 (2.43) (0.53) 
Years of Formal Education 0.0574 0.0561 

 (0.57) (0.72) 
Risk Tolerance -0.6920 -1.0900 

 (0.41) (0.52) 
Patience -0.7431 -2.1512 

 (0.34) (0.98) 
Risk Tolerance × Patience 1.8117 2.1366 

 (0.65) (0.67) 
Time, Simplicity & Cost 0.3395* -0.0202 

 (1.71) (0.12) 
Human & Environment Health -0.4334** -0.0778 

 (2.05) (0.33) 
Marketability & Plant Health 0.0717 0.0740 

 (0.34) (0.34) 
Yield Risk -0.5223* 0.3472 

 (1.95) (1.14) 
Test of Region Fixed Effect 1.25 1.63 

Error Correlation 
With Value 

0.473 -0.005 

 [0.287, 0.624] [-0.172, 0.162] 
Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, and * Significant at 10% 
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Table M20: Parameter estimates for soybean farmer value of seed treatment and foliar insecticide given adoption 
and pyrethroid adoption with foliar insecticide 
 

 Seed 
Treatment 

Value 

Foliar 
Insecticide 

Value 

Pyrethroid Use 
with Foliar 
Insecticide 

County Average Yield 0.0635 0.0521 0.0209 
 (0.54) (0.50) (0.91) 

County Yield Standard Deviation 0.0643 0.3643 0.0100 
 (0.20) (0.75) (0.11) 

County Average Acres Production (1,000) -0.01920* 0.01070 -0.00070 
 (1.76) (1.22) (0.36) 

Total Farm Acres (1,000) -0.37190*** 0.13470 0.05210 
 (4.22) (0.76) (0.95) 

Years Farming 0.0936* 0.0884 -0.0134 
 (1.75) (1.09) (0.91) 

Years of Formal Education -0.3398 0.2892 -0.0069 
 (0.95) (0.75) (0.08) 

Risk Tolerance 4.9579 -5.8569 -5.2841** 
 (0.53) (0.50) (2.16) 

Patience 8.9698 -8.9762 -5.2042* 
 (0.87) (0.66) (1.86) 

Risk Tolerance × Patience -6.9793 10.0820 8.4405** 
 (0.49) (0.59) (2.35) 

Human & Environment Health 0.0439 1.5315** -0.2207 
 (0.07) (2.17) (1.01) 

Time & Simplicity 0.0767 1.4694** -0.2132 
 (0.09) (2.27) (1.07) 

Yield Risk 0.9814 0.6921 0.6614** 
 (1.49) (0.57) (1.99) 

Plant Stand & Health 3.3726*** -2.4232** 0.2644 
 (4.01) (2.28) (1.07) 

Revenue & Cost -2.1804** -0.4620 -0.2397 
 (2.38) (0.60) (1.15) 

Standard Deviation 6.25 5.92  
 [5.50, 7.10] [4.85, 7.24]  

Test of State Fixed Effect 17.57 NE NE 

Error Correlation 
Pyrethroid Use 

 0.095  

  [-0.114, 0.296]  
Observations 221 122  

Note: Absolute t-statistics are in () and 90% confidence intervals are in []. 
*** Significant at 1%, ** Significant at 5%, * Significant at 10%, and NE Not estimable. 



 

AgInfomatics:  Survey Instruments        

5.0  Appendix A: Survey instruments 
 
Insect management practices - Alfalfa 

 
 

Hello, my name is _____ with Market Probe, an agricultural research firm conducting a survey with growers in 
your area.  If you qualify and complete the 15-minute survey today, we will mail you $15 as a token of our 
appreciation.  Please be assured that we are not selling anything and that any answers you provide will be kept 
strictly confidential.  Our interest is in understanding national farming trends and not any one individual’s 
particular answers.  First, I need to ask you a couple of questions to see if you qualify. 

 
A. Are you actively involved in farming? 
 
 Yes .......................(__) 
 No.........................(__) -- Thank and terminate 

 
B. Are you the individual primarily responsible for decisions concerning crop inputs such as the seeds and 

insecticides used in your farming operation? 
 
 Yes .......................(__) 
 No.........................(__) -- Ask for referral 
 
C. Do you or any member of your household: Yes No 
 

a. Work for a farm chemical manufacturer, distributor, or retailer ...................................... (__) (__) 
b. Work for a seed company ................................................................................................ (__) (__) 

 
[If “yes” >> explain, thank, and apologize.]
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D1. In total, how many crop acres did you farm in 2015? 

 
  _______________ acres 
 

D2. How many acres of alfalfa hay did you have in 2015? Please include any newly established acres and any 
hay mixtures that are mostly alfalfa. 

 

  _______________ acres 

[Must have 50+ acres of Alfalfa in QD2. AND 250+ total crop acres in QD1.] 
 
Note for data collection: We need number of phone contacts made for non-response rate. 

 

E. How many of these [Q.D] alfalfa hay acres were newly established in 2015? 

 
 _______________ acres 
[Cannot be greater than Q.D acres] 

 

F. How many of these [Q.D] alfalfa hay acres were pure alfalfa and how many were alfalfa mixed in other 
types of forage in 2015? 

 
(a)  _______________ acres of pure alfalfa 

 
(b) _______________ acres of alfalfa mix 

[(a) and (b) should sum to Q.D acres] 
 

 

G. How many of these [Q.D] alfalfa hay acres were irrigated?  

 

 _______________ acres 

[Cannot be greater than Q.D acres] 
 

H. In addition to alfalfa hay, what other crops did you plant in 2015? (DO NOT READ LIST RECORD ALL THAT 
APPLY.) 
 
 Corn (__) 

 Cotton (__) 

 Peanuts (__) 

 Rice (__) 

 Grain Sorghum or Milo (__) 

 Soybean (__) 

 Sugarcane (__) 

 Tobacco (__) 

 Wheat (__) 

 Other (__) 
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1a. What alfalfa hay insect pests do you actively manage?  [Unaided, Multiple Answer] 

 

Insect Pest Other Names  

Alfalfa Webworms  (   )-1 
Alfalfa Blotch Leafminer  (   )-2 
Alfalfa Caterpillar  (   )-3 
Alfalfa Looper  (   )-4 
Alfalfa Weevil  (   )-5 
Aphids  (   )-6 
Army Cutworm  (   )-7 
Armyworm  (   )-8 
Beet Armyworm  (   )-9 
Bean Leaf Beetle  (   )-10 
Blister Beetles  (   )-11 
Blue Alfalfa Aphid  (   )-12 
Clover Leaf Weevil  (   )-13 
Clover Root Curculio  (   )-14 
Cowpea Aphid  (   )-15 
Cutworms  (   )-16 
Dingy Cutworm  (   )-17 
Fall Armyworm  (   )-18 
Grasshoppers  (   )-19 
Green Cloverworm  (   )-20 
Leafhopper  (   )-21 
Lygus Bug  (   )-22 
Pea Aphid  (   )-23 
Plant Bug  (   )-24 
Potato Leafhopper  (   )-25 
Serpentine Leafminers  (   )-26 
Spittlebugs  (   )-27 
Spotted Alfalfa Aphid  (   )-28 
Tarnished Plant Bug  (   )-29 

Three Cornered Alfalfa Hopper  (   )-30 

Variegated Cutworm  (   )-31 

Velvet Bean Caterpillar  (   )-32 

Other [specify]:  _______________________________________ (   )-33 

Other [specify]:  _______________________________________ (   )-34 

Other [specify]:  _______________________________________ (   )-35 

Other [specify]:  _______________________________________ (   )-36 

Other [specify]:  _______________________________________ (   )-37 

 

 

1b. [If multiple from Q.1a.] Which one of these alfalfa hay insect pests would you say is the most important 
for you to manage? 

 

 ___________________________ 
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2a. Were any of your [Q.D] alfalfa hay acres in 2015 treated with a foliar insecticide to control insect pests?  

 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.3a.] 
 
 
2b. How many of your [Q.D] alfalfa hay acres were treated with a foliar insecticide at least once to control insect pests?  
 

_______________ acres 
[Cannot be greater than Q.D acres]  

 
2c. On average, how many separate times would you say these [Q.2b] alfalfa hay acres were treated with a foliar 

insecticide to control insect pests?  
 
_______________  

 

2d. What foliar insecticides were used to treat your alfalfa hay in 2015?  (DO NOT READ LIST. RECORD ALL 
THAT APPLY.) 

2e And on how many alfalfa hay acres were they used at least once?  
[Cannot be greater than Q.2b acres] 

 Q.2d Q.2e 
Product Used Acres 
Agree WG  (_)-1 ___________ 
Ambush  (_)-2 ___________ 
Ambush 25W  (_)-3 ___________ 
Arctic (_)-4 ___________ 
Baythroid XL (_)-5 ___________ 
Belt SC  (_)-6 ___________ 
Besiege  (_)-7 ___________ 
BT sulfur 15-50 dust  (_)-8 ___________ 
Carbaryl 4L  (_)-9 ___________ 
Cheminova Methyl 4EC (_)-10 ___________ 
Chlorpyrifos (_)-11 ___________ 
Cobalt  (_)-12 ___________ 
Cobalt Advanced  (_)-13 ___________ 
Coragen  (_)-14 ___________ 
CoStar  (_)-15 ___________ 
Cygon LV  (_)-16 ___________ 
Declare  (_)-17 ___________ 
Dimate (_)-18 ___________ 
Dimethoate 2.67  (_)-19 ___________ 
Dimethoate 400  (_)-20 ___________ 
Eraser (_)-21 ___________ 
Fyfanon ULV Ag  (_)-22 ___________ 
Govern (_)-23 ___________ 
Imidan 70W  (_)-24 ___________ 
Intrepid 2F  (_)-25 ___________ 
Javelin WG  (_)-26 ___________ 
Lambda T (_)-27 ___________ 
Lannate LV  (_)-28 ___________ 
Lepinox WDG  (_)-29 ___________ 
Lorsban (_)-30 ___________ 
Lorsban 4E  (_)-31 ___________ 
Lorsban 75WG  (_)-32 ___________ 
Lorsban Advanced  (_)-33 ___________ 
Malathion 57EC  (_)-34 ___________ 
Malathion 8 Aquamul  (_)-35 ___________ 
Malathion 8E  (_)-36 ___________ 



 

AgInfomatics:  Survey Instruments        

Malathion ULV  (_)-37 ___________ 
Mustang Maxx  (_)-38 ___________ 
Neemix 4.5  (_)-39 ___________ 
Nufos (_)-40 ___________ 
Nufos 4E  (_)-41 ___________ 
Paradigm  (_)-42 ___________ 
Permethrin  (_)-43 ___________ 
Pilot (_)-44 ___________ 
Pounce 25WP  (_)-45 ___________ 
Proaxis  (_)-46 ___________ 
Renounce 20WP  (_)-47 ___________ 
Respect  (_)-48 ___________ 
Seduce Insect Bait  (_)-49 ___________ 
Sevin 80S  (_)-50 ___________ 
Silencer  (_)-51 ___________ 
Silencer VC  (_)-52 ___________ 
Sivanto 200 SC  (_)-53 ___________ 
Stallion  (_)-54 ___________ 
Steward 1.25 SC (_)-55 ___________ 
Steward EC  (_)-56 ___________ 
Taiga Z (_)-57 ___________ 
Tombstone  (_)-58 ___________ 
Tombstone Helios (_)-59 ___________ 
Tracer  (_)-60 ___________ 
Troubadour 2F  (_)-61 ___________ 
Voliam Xpress (_)-62 ___________ 
Vulcan  (_)-63 ___________ 
Warhawk (_)-64 ___________ 
Warrion II with Zeon Technology (_)-65 ___________ 
Warrior with Zeon Technology  (_)-66 ___________ 
Whirlwind (_)-67 ___________ 
Yuma (_)-68 ___________ 
Other [specify]: ______________________________________ (_)-69 ___________ 
Other [specify]: ______________________________________ (_)-70 ___________ 
Other [specify]: ______________________________________ (_)-71 ___________ 
Other [specify]: ______________________________________ (_)-72 ___________ 
Other [specify]: ______________________________________ (_)-73 ___________ 

 
2f. Were these foliar-applied insecticide treatments pre-planned or based on scouting conducted by you, a crop 
consultant, or other agricultural professional? 

 
 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 

2g. How were these foliar insecticide treatments applied? [Check all that apply] 

 
 Air (Airplane/Helicopter) (__)-1 

 Ground (Tractor Sprayer) (__)-2 

 Chemigation (Sprinkler or Drip) (__)-3 

 

 

3a. Were any of your alfalfa hay acres in 2015 planted with alfalfa varieties that are resistant to insect damage?  
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 Yes ......................................(__)-1 
 No........................................(__)-2 -- [Skip to Q.6.] 
 
3b. How many of your alfalfa hay acres in 2015 were planted with alfalfa varieties that are resistant to insect damage?  
 
 _______________ acres 
[Cannot be greater than Q.D acres] 
 
[If Q.E. > 0] 
4a. Was any of your newly established alfalfa hay acres in 2015 planted with insecticide treated seed?  
 
 Yes ......................................(__)-1 
 No........................................(__)-2-- [Skip to Q.5.] 
 
4b. How many of your newly established alfalfa hay acres in 2015 were planted with insecticide treated seed? 
 

 _______ Acres 

[Cannot be greater than Q.E] 
 
5. Did you change your planned cutting schedule in 2015 to manage insect damage to your alfalfa hay?  
 
 Yes ......................................(__)-1 
 No........................................(__)-2 
 

[If Q.E. < Q.D] 

6.  On average, how much per acre would you say it costs to grow and harvest an acre of alfalfa, for one year? I know 
this may vary from field to field, but what is your best estimate across your entire operation? When answering, please 
consider fertilizer, insecticides, herbicides, fungicides, irrigation water, equipment, and hired labor devoted to growing 
and harvesting your alfalfa hay acreage in 2015. What is your estimated cost per acre?  

 

 $______._____ cost per acre for the whole year  

 

 

[If Q.E. > 0] 

7.  And, on average, how much per acre would you say it cost to establish an acre of alfalfa in 2015? When answering, 
please consider seed, fertilizer, insecticides, herbicides, fungicide, irrigation water, equipment, and hired labor devoted to 
getting an alfalfa field started. What is your estimated cost per acre?  

 

 $______._____ cost per acre for the whole year 

 

8. On average, how much per acre would you say your 2015 alfalfa hay yielded?  That is, how many tons per acre, on 
average, across your entire operation? Please include multiple cuttings in your estimate. 

 

 ____________ tons per acre for the whole year 

 

9. On average, how many times did you harvest your alfalfa hay fields in 2015? 

 

 ____________ harvests 
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10a. Have you sold any of your 2015 alfalfa hay?   

 
 Yes ......................................(__)-1 
 No........................................(__)-2 -- [Skip to Q.11.] 
 
10b. What percentage of your 2015 alfalfa hay have you sold? 
 

 _______% 

[Cannot be greater than 100 or less than 0] 
 

10c. In terms of dollars per ton, what would you say is the average price you received for the 2015 alfalfa hay you sold? 
 

 $_______._____ per ton 

 
11a. Did you raise any livestock in 2015? 

 

 Yes ..................... (__)-1 

 No ...................... (__)-2 -- [Skip to Q.12.] 

 
11b. What type of livestock? (DO NOT READ LIST. RECORD ALL THAT APPLY) 
 
 Dairy Cows (__)-1 

 Beef Cows (__)-2 

 Horses (__)-3 

 Sheep or Goats (__)-4 

 Other [specify]  

 ____________________________________________________________ 

 

11c. What percentage of your 2015 alfalfa hay was fed to your own livestock?   

 
 _______% 

[Cannot be greater than 100 or less than 0] 
 

 
12. When deciding how to best manage insect pests, where do you go for advice? (DO NOT READ LIST. RECORD 

ALL THAT APPLY) 
 
 Agricultural retailer (__)-1 

 Crop consultant (__)-2 

 Neighbor (__)-3 

 Seed or chemical company representative (__)-4 

 University Extension representative (__)-5 

 Other [specify]  

 ____________________________________________________________ 
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13. When choosing how to control insects with a particular insecticide or seed choice, what are the most important 
factors for you to consider?   

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 
 
14. When choosing how to control insects with a particular insecticide or seed choice, how important are each of the 
following _____? 
 
Would you say:   Not at all important 

  Not too important 

  Somewhat Important 

  Very important? 

 

 
 Not at all 

important 
Not too 

important 
Somewhat 

Important 

Very 
important 

Product and application cost (   )-1 1 2 3 4 

Protecting yield (   )-2 1 2 3 4 

Alfalfa Hay Price (   )-3     

Insect resistance management (   )-4     

Having consistent insect control (   )-5 1 2 3 4 

Improving plant health (   )-6 1 2 3 4 

Improving alfalfa hay stand (   )-7 1 2 3 4 

Harvest Restrictions (   )-8 1 2 3 4 

Convenience (   )-9 1 2 3 4 

Simplicity (   )-10 1 2 3 4 

Flexibility (   )-11 1 2 3 4 

Saving time and labor (   )-12 1 2 3 4 

Reducing scouting (   )-13 1 2 3 4 

Having long lasting insect control (   )-14 1 2 3 4 

Protecting beneficial insects (   )-15 1 2 3 4 

Protecting wildlife (   )-16 1 2 3 4 

Protecting water quality (   )-17 1 2 3 4 

Family and worker safety (   )-18 1 2 3 4 

Public safety (   )-19 1 2 3 4 

Crop marketability (   )-20 1 2 3 4 
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[If no foliar insecticide>>skip Q.15] 

 

Alternative A (random 75%) 

 (_) 15. Please think carefully about all the reasons why you chose to treat your alfalfa hay with foliar insecticides in 2015 
and what else you could have done to manage insects instead of using foliar insecticides.  Compared to these 
alternatives, what additional value would you say using foliar insecticides provided to you for the whole year per 
acre of treated alfalfa hay?  

 

 Not more than $5 per acre for the whole year .........................................  (__) 

 More than $5, but not more than $10 per acre for the whole year ........... (__) 

 More than $10, but not more than $15 per acre for the whole year ......... (__) 

 More than $15, but not more than $25 per acre for the whole year ......... (__) 

 More than $25 per acre for the whole year .............................................  (__) 

 [Random reverse options] 

 

Alternative B (random 25%) 

 (_) 15. Please think carefully about all the reasons why you chose to treat your alfalfa hay with foliar insecticides in 2015 
and what else you could have done to manage insects instead of using foliar insecticides.  Compared to these 
alternatives, what additional value would you say using foliar insecticides provided to you for the whole year per 
acre of treated alfalfa hay? 

 

 Not more than $10 per acre for the whole year .......................................  (__) 

 More than $10, but not more than $20 per acre for the whole year ......... (__) 

 More than $20, but not more than $30 per acre for the whole year ......... (__) 

 More than $30, but not more than $50 per acre for the whole year ......... (__) 

 More than $50 per acre for the whole year .............................................  (__) 

 [Random reverse options] 

 

 

16. In general, what are your biggest concerns with regard to insect management in Alfalfa hay? 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
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READ: 
 
I have just a few questions left to help group your responses with responses from others. 
 
17. How many of your [Q.D1] crop acres in 2015 did you rent or lease? 
 
 _______________ acres 
[Cannot be greater than Q.D1 acres]  

 
18. How many years have you been managing a farming operation? 
 
 _______________ years 
 
 
19. What is the last year of formal education that you completed?  Would you say: 

 

 Did not complete high school (__)-1 

 High school (__)-2 

 Some college (__)-3 

 Vocational/technical training (__)-4 

 College graduate (__)-5 

 Advanced degree (__)-6 

 

 

20. How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to avoid 
taking risks? (Please choose the number between 1 and 10 that best applies where 1 means you Don’t Like to Take 
Risks and 10 means you are Fully Prepared to Take Risks) 

 
Don’t Like to Take 

Risks 
1 2 3 4 5 6 7 8 9 10 Fully Prepared to 

Take Risks 
 

 
 
21. How would you describe yourself? Are you generally an impatient person, or someone who always shows great 

patience? (Please choose the number between 1 and 10 that best applies where 1 means you are Very Impatient 
and 10 means you are Very Patient) 

 
 

Very Impatient 1 2 3 4 5 6 7 8 9 10 Very Patient 
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Insect management practices - Corn 

 
 

Hello, my name is _____ with Market Probe, an agricultural research firm conducting a survey with growers in 
your area.  If you qualify and complete the 15-minute survey today, we will mail you $TBD as a token of our 
appreciation.  Please be assured that we are not selling anything and that any answers you provide will be kept 
strictly confidential.  Our interest is in understanding national farming trends and not any one individual’s 
particular answers.  First, I need to ask you a couple of questions to see if you qualify. 

 
A. Are you actively involved in farming? 
 
 Yes .......................(__) 
 No.........................(__) -- Thank and terminate 

 
B. Are you the individual primarily responsible for decisions concerning crop inputs such as the seeds and 

insecticides used in your farming operation? 
 
 Yes .......................(__) 
 No.........................(__) -- Ask for referral 
 
C. Do you or any member of your household: Yes No 
 

a. Work for a farm chemical manufacturer, distributor, or retailer ...................................... (__) (__) 
b. Work for a seed company ................................................................................................ (__) (__) 

 
[If “yes” >> explain, thank, and apologize.] 

 

 

D. How many acres of corn did you plant in 2015? 

 

  _______________ acres 

 
[Must have 250 acres of Corn.  If less than 250 of Corn >> explain, thank, and terminate.] 
Note for data collection: We need number of phone contacts made for non-response rate. 
 

 

E. How many of these [Q.D] corn acres were planted with conventional tillage? And how many were planted 
with no tillage? 

 
 a. Conventional Tillage...................... _______________ acres 
 
 b. No-Tillage ..................................... _______________ acres 
 
 c.   Other…………………………_______________ acres 
 

 

F1. How many of these [Q.D] corn acres were irrigated?  

 

 _______________ acres 

[Cannot be greater than Q.D acres] 
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F2. How many of these [Q.D] corn acres were planted following 2014 corn?  

 
 _____________ acres 
[Cannot be greater than Q.D acres] 
 
 
G. In addition to corn, what other crops did you plant in 2015? (DO NOT READ LIST RECORD ALL THAT 
APPLY.) 
 
 Alfalfa or hay (__) 

 Cotton  (__) 

 Soybean  (__) 

 Wheat  (__) 

 Other  (__) 

 
H. How many total crop acres did you plant in 2015? 
 
 _______________ acres   [Must be >= to QD] 
 
 
1. What corn pests do you actively manage?  [Unaided, Multiple Answer] 

 

Insect Pest Other Names  

Aphid Corn Leaf Aphid / Bean Aphid / Bird Cherry-Oat Aphid / Green Peach 
Aphid / Yellow Sugarcane Aphid 

(   )-1 

Armyworm Fall Armyworm / True Armyworm (   )-2 
Black Cutworm   (   )-3 
Cinch Bug  (   )-4 
Corn Borer European Corn Borer/ Common Stalk Borer/ Cornstalk Borer/ 

Southwestern Corn Borer 
(   )-5 

Corn Ear Worm Cotton Bollworm/ Earworm/ Tomato Fruitworm (   )-6 
Corn Rootworm Northern Corn Rootworm/ Mexican Corn Rootworm/ Southern Corn 

Rootworm/ Western Corn Rootworm 
(   )-7 

Flea Beetle Corn Flea Beetle (   )-8 
Grub Japanese Beetle Grub/ White Grub (   )-9 
Japanese Beetle  (   )-10 
Maggot Corn Seed Maggot / Seedcorn Maggot (   )-11 
Mite Banks Grass Mite / Spider Mite / Two-Spotted Mite (   )-12 
Nematode  (   )-13 
Western Bean Cutworm  (   )-14 
Wireworm  (   )-15 
Other [specify]:  ______________________________________________ (   )-16 

Other [specify]:  ______________________________________________ (   )-17 

Other [specify]:  ______________________________________________ (   )-18 

Other [specify]:  ______________________________________________ (   )-19 

Other [specify]:  ______________________________________________ (   )-20 
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2. [If multiple from Q1] Which one of these corn pests would you say is the most important for you to 
manage? 

 

 ___________________________ 

 

 

3. Did you plant any of your [Q.D] corn acres with Bt corn in 2015?  

 
 Yes .......................(__)-1 
 No.........................(__)-2 – [skip to Q.6a] 
 
 
4. Did you plant any Bt corn in 2015 that:  
 

(_) 4a. protects against BOTH above ground insects like the corn borer and below ground insects like the corn rootworm? 
 
 Yes .......................(__)-1 
 No.........................(__)-2 
 

(_) 4a2. [If “yes” >> ask:]  How many acres? 

 

 __________________ acres 

[Cannot be greater than Q.D acres]  

 

(_) 4b. ONLY protects against above ground insects like the corn borer? 
 
 Yes .......................(__)-1 
 No.........................(__)-2 
 

(_) 4b2. [If “yes” >> ask:]  How many acres? 

 

 __________________ acres 

[Cannot be greater than Q.D acres]  

 

 

(_) 4c. ONLY protects against below ground insects like the corn rootworm? 
 
 Yes .......................(__)-1 
 No.........................(__)-2 
 

(_) 4c2. [If “yes” >> ask:]  How many acres? 

 

 __________________ acres 

[Cannot be greater than Q.D acres]  

[PROGRAMMER NOTE: 4a2, 4b2 and 4c2 acres are unique of each other, so 4a2+4b2+4c2 should be ≤ Q.D corn 
acres on farm]
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5.What specific Bt corn seed did you plant in 2015?  Did you plant any _____ ? (READ LIST. RECORD ALL THAT 
APPLY.) 

 
 Q.5  
Product Used  
Agrisure CB/LL, Agrisure GT/CB/LL,  (_)-1  
Agrisure RW, Agrisure GT/RW  (_)-2  
Agrisure CB/LL/RW, Agrisure 3000GT, Agrisure Artesian 4011A  (_)-3  
Agrisure Viptera 3110 (_)-4  
Agrisure Viptera 3111 (_)-5  
Agrisure 3122 E-Z Refuge (_)-6  
Agrisure Viptera 3220 E-Z Refuge (_)-7  
Herculex I (HX1) (_)-8  
Herculex RW (HXRW) (_)-9  
Herculex XTRA (HXX) (_)-10  
Optimum AcreMax (AM-R) (_)-11  
Optimum AcreMax1 (AM1) (_)-12  
Optimum AcreMax Rootworm (AMRW-R) (_)-13  
Optimum AcreMax Xtra (AMX-R) (_)-14  
Optimum AcreMax XTreme (AMXT-R) (_)-15  
Optimum Intrasect (_)-16  
Optimum Intrasect Xtra (_)-17  
Optimum Intrasect XTreme (_)-18  
Optimum TRIsect (_)-19  
Optimum Leptera (_)-20  
YieldGard VT Triple (_)-21  
Genuity VT Double PRO RIB Complete (GENVT2P) (_)-22  
Genuity VT Double PRO Corn (GENVT2P) (_)-23  
Genuity VT Triple PRO RIB Complete (GENVT3P) (_)-24  
Genuity SmartStax RIB Complete (_)-25  
Genuity VT Triple PRO Corn (GENVT3P) (_)-26  
Refuge Advanced Powered by SmartStax (_)-27  
Other [specify]: ______________________________________ (_)-28  
Other [specify]: ______________________________________ (_)-29  
Other [specify]: ______________________________________ (_)-30  
Other [specify]: ______________________________________ (_)-31  
   
   

 
 

NOTE:  AID BRAND FAMILY, THEN SPECIFY TYPES. 
 

 

 

 

 

6a. Were any of your [Q.D] corn acres in 2015 planted with seed that had an insecticide seed treatment?  

 
 Yes .......................(__)-1 
 No.........................(__)-2 – [skip to Q.8.] 
 
 
6b. How many of your [Q.D] corn acres were planted with seed that had an insecticide seed treatment?  

 
_______________ acres 

[Cannot be greater than Q.D acres]  
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6c. Which insecticidal seed treatments did you use on corn in 2015? ( DO NOT READ LIST) 
 

 Q.6c  
Product Used  
Acceleron IC-609 (_)-1  
Avicta (_)-2  
Avicta Complete 500 / Avicta Complete 250 (_)-3  
Avicta Duo (_)-4  
Cruiser  (_)-5  
Cruiser Maxx (_)-6  
Lumivia / DuPont Lumivia / PPST 250 DuPont Lumivia (_)-7  
Poncho 600 (_)-8  
Poncho Votivo / Poncho 1250 Votivo (_)-9  
Other [specify]: ______________________________________ (_)-10  
Other [specify]: ______________________________________ (_)-11  
Other [specify]: ______________________________________ (_)-12  
Other [specify]: ______________________________________ (_)-13  
   

 
 

7. If you were able to buy the same hybrids without an insecticidal seed treatment, would you have still planted corn 
with an insecticidal seed treatment? 

 
 Yes .............................................................. (__)-1 

 No ............................................................... (__)-2 

 Some, but not all .......................................... (__)-3 

 
 

8a. Were any of your [Q.D] corn acres in 2015 treated with a soil-applied insecticide?  

 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.9.] 
 
 
8b. How many of your [Q.D] corn acres were treated with a soil insecticide?  

 
_______________ acres 

[Cannot be greater than Q.D acres]  

 
 
[Skip if [Q.4a] = No] 

8c. How many of these [Q.8b] corn acres that were treated with a soil insecticide were also planted with Bt corn seed 
that protected against below ground insects like the corn rootworm? 

 
_______________ acres   

[Cannot be greater than Q.8b or Q.4a acres]  
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8d. What soil insecticides were applied to your corn in 2015? (DO NOT READ LIST) 
8e. And on how many corn acres were these soil insecticides applied?  
 

 Q.8c Q.8d 
Product Used Acres 
Ambush (_)-1 ___________ 
Aztec/ Aztec 4.67(4.67%) G/ Aztec 2.1(2.1%) G (_)-2 ___________ 
Brigade 2 EC (_)-3 ___________ 
Capture/ Capture LFR (_)-4 ___________ 
Cobalt (_)-5 ___________ 
Counter / Counter 15(15%) G/ Counter 20(20%) G (_)-6 ___________ 
Discipline (_)-7 ___________ 
Force/ Force 3(3%) G/ Force CS (_)-8 ___________ 
Fortress 5G (_)-9 ___________ 
Lorsban/ Lorsban 15G/ Lorsban 75 WG (_)-10 ___________ 
Smart Choice 5(5%) G (_)-11 ___________ 
Other [specify]: ______________________________________ (_)-12 ___________ 
Other [specify]: ______________________________________ (_)-13 ___________ 
Other [specify]: ______________________________________ (_)-14 ___________ 
Other [specify]: ______________________________________ (_)-15 ___________ 

 
 

8f. Were your soil-applied insecticide treatments on your corn pre-planned or based on scouting conducted by you, a 
crop consultant, or other agricultural professional? 

 
 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 

 

 

9a. Were any of your [Q.D] corn acres in 2015 treated with a foliar insecticide?  

 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.10.] 
 
 
9b. How many of your [Q.D] corn acres were treated with a foliar insecticide?  
 

_______________ acres 
[Cannot be greater than Q.D acres]  

 
 
9c. How many of these [Q.9b] corn acres were treated two or more times with separate foliar insecticide applications?  

 
_______________ acres 

[Cannot be greater than Q.9a acres]  
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9d. What foliar insecticides were used to treat your corn in 2015?  (DO NOT READ LIST) 
9e And on how many corn acres were they used at least once?  
 

 Q.9c Q.9d 
Product Used Acres 
Ambush (_)-1 ___________ 
Asana XL (_)-2 ___________ 
Baythroid XL (_)-3 ___________ 
Belt SC (_)-4 ___________ 
Besiege (_)-5 ___________ 
Bidrin XP (_)-6 ___________ 
Brigade 2 EC (_)-7 ___________ 
Coragen 1.67 SC (_)-8 ___________ 
Discipline (_)-9 ___________ 
Intrepid 2F (_)-10 ___________ 
Lannate 90 SP (_)-11 ___________ 
Lorsban/ Lorsban 4 E/ Lorsban 75 WG (_)-12 ___________ 
Mustang Max (_)-13 ___________ 
Penncap-M 2 FM (_)-14 ___________ 
Permethrin 3.2 EC (_)-15 ___________ 
Proaxis/ Proaxis 0.5 CS / Proaxis 0.5 EC (_)-16 ___________ 
Radiant SC (_)-17 ___________ 
Sevin 80 S (_)-18 ___________ 
Tracer 4 SC (_)-19 ___________ 
Warrior (_)-20 ___________ 
Other [specify]: ______________________________________ (_)-21 ___________ 
Other [specify]: ______________________________________ (_)-22 ___________ 
Other [specify]: ______________________________________ (_)-23 ___________ 
Other [specify]: ______________________________________ (_)-24 ___________ 

9f. Were your foliar-applied insecticide treatments on your corn pre-planned or based on scouting conducted by you, a 
crop consultant, or other agricultural professional? 

 
 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 

 
10. Please think about the seed, fertilizer, pesticides, equipment, and hired labor you devoted to growing corn in 2015.  
On average, how much per acre would you say it cost you?  I know this may vary from field to field, but what is your 
best estimate across your entire operation? 

 

 $______._____ cost per acre 

 

 

11. On average, how much per acre would you say your 2015 corn yielded?  That is, how many bushels per acre, on 
average, across your entire operation? 

 

 ____________ bushels per acre 

 

 

12a. Have you sold any of your 2015 corn?   



 

AgInfomatics:  Survey Instruments        

 
 Yes ......................................(__)-1 
 No........................................(__)-2 -- [Skip to Q.13.] 
 
 
12b. In terms of dollars per bushel, what would you say is the average price you received for the 2015 corn you sold? 
 
 $____.____ per bushels 
 
 
13. When deciding how to best manage insect pests, where do you go for advice? (DO NOT READ LIST. RECORD 
ALL THAT APPLY) 
 
 Agricultural retailer (__)-1 

 Crop consultant (__)-2 

 Neighbor (__)-3 

 Seed or chemical company representative (__)-4 

 University Extension representative (__)-5 

 Other [specify]  

 ____________________________________________________________ 

 
 

 

14. When choosing how to control insects with a particular insecticide or seed choice, what are the most important 
factors for you to consider?   

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 
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15. When choosing how to control insects with a particular insecticide or seed choice, how important are each of the 
following _____? 
Would you say: Not at all important 

   Not too important 

   Somewhat Important 

   Very important? 

 

 
 Not at all 

important 
Not too 

important 
Somewhat 

Important 

Very 
important 

Product and application cost (   )-1 1 2 3 4 

Protecting yield (   )-2 1 2 3 4 

Crop price (   )-3 1 2 3 4 

Insect resistance management (   )-4 1 2 3 4 

Having consistent insect control (   )-5 1 2 3 4 

Improving plant health (   )-6 1 2 3 4 

Improving crop stand (   )-7 1 2 3 4 

Being able to plant early (   )-8 1 2 3 4 

Convenience (   )-9 1 2 3 4 

Simplicity (   )-10 1 2 3 4 

Flexibility (   )-11 1 2 3 4 

Saving time and labor (   )-12 1 2 3 4 

Reducing scouting (   )-13 1 2 3 4 

Having long lasting insect control (   )-14 1 2 3 4 

Protecting beneficial insects (   )-15 1 2 3 4 

Protecting wildlife (   )-16 1 2 3 4 

Protecting water quality (   )-17 1 2 3 4 

Family and worker safety (   )-18 1 2 3 4 

Public safety (   )-19 1 2 3 4 

Crop marketability (   )-20 1 2 3 4 
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[Q.16a – Q.16d should be rotated across surveys to control for order effects.] 

 

[If no Bt corn >> skip.] 

 

Alternative A (random 50%) 

(_) 16a. Please think carefully about all the reasons why you chose to plant Bt corn in 2015 and what else you could have 
done to manage insects instead of planting Bt corn.  Compared to these alternatives, what additional value would 
you say using Bt corn provided to you per acre of Bt corn?  
 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $25 per acre ...................................... (__)-3 

 More than $25, but not more than $40 per acre ...................................... (__)-4 

 More than $40 per acre .......................................................................... (__)-5 

 [Random reverse options] 

 

Alternative B (random 50%) 

(_) 16a. Please think carefully about all the reasons why you chose to plant Bt corn in 2015 and what else you could have 
done to manage insects instead of planting Bt corn.  Compared to these alternatives, what additional value would 
you say using Bt corn provided to you per acre of Bt corn?  
 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $15 per acre ...................................... (__)-3 

 More than $15, but not more than $25 per acre ...................................... (__)-4 

 More than $25 per acre .......................................................................... (__)-5 

 [Random reverse options] 

[If no seed treatment >> skip.] 

 

(_) 16b. Please think carefully about all the reasons why you chose to plant corn with an insecticidal seed treatment in 2015 
and what else you could have done to manage insects instead of using an insecticidal seed treatment.  Compared to 
these alternatives, what additional value would you say using an insecticidal seed treatment provided to you per 
acre of treated corn? 
 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $15 per acre ...................................... (__)-3 

 More than $15, but not more than $25 per acre ...................................... (__)-4 

 More than $25 per acre .......................................................................... (__)-5 

 [Random reverse options] 

 [If no soil insecticide >> skip.] 
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(_) 16c. Please think carefully about all the reasons why you chose to treat your corn acreage with a soil insecticide in 2015 
and what else you could have done to manage insects instead of applying a soil insecticide.  Compared to these 
alternatives, what additional value would you say using soil insecticides provided to you per acre of treated corn?  

 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $15 per acre ...................................... (__)-3 

 More than $15, but not more than $25 per acre ...................................... (__)-4 

 More than $25 per acre .......................................................................... (__)-5 

 [Random reverse options] 

 

[If no foliar insecticide >> skip.] 

 

(_) 16d. Please think carefully about all the reasons why you chose to treat your corn with a foliar insecticide in 2015 and 
what else you could have done to manage insects instead of using a foliar insecticide.  Compared to these 
alternatives, what additional value would you say using a foliar insecticide provided to you per acre of treated 
corn?  

 

 Not more than $5 per acre ...................................................................... (__) 

 More than $5, but not more than $10 per acre ........................................ (__) 

 More than $10, but not more than $15 per acre ...................................... (__) 

 More than $15, but not more than $25 per acre ...................................... (__) 

 More than $25 per acre .......................................................................... (__) 

 [Random reverse options] 

 

 

17. In general, what are your biggest concerns with regard to insect management in Corn? 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
READ: 
 
I have just a few questions left to help group your responses with responses from others. 
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18. How many of your [Q.I] crop acres in 2015 did you rent or lease? 
 
 _______________ acres 
[Cannot be greater than Q.I acres]  

 
19. How many years have you been managing a farming operation? 
 
 _______________ years 
 
 
20. What is the last year of formal education that you completed?  Would you say: 

 

 Did not complete high school (__)-1 

 High school (__)-2 

 Some college (__)-3 

 Vocational/technical training (__)-4 

 College graduate (__)-5 

 Advanced degree (__)-6 

 

 

21. Did you raise any commercial livestock in 2015? 

 

 Yes ..................... (__)-1 

 No ...................... (__)-2 

 
22. How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to avoid 

taking risks? (Please choose the number between 1 and 10 that best applies where 1 means you Don’t Like to Take 
Risks and 10 means you are Fully Prepared to Take Risks) 

 
Don’t Like to Take 

Risks 
1 2 3 4 5 6 7 8 9 10 Fully Prepared to 

Take Risks 
 

 
23. How would you describe yourself: are you generally an impatient person, or someone who always shows great 

patience? (Please choose the number between 1 and 10 that best applies where 1 means you are Very Impatient 
and 10 means you are Very Patient) 

 
 

Very Impatient 1 2 3 4 5 6 7 8 9 10 Very Patient 
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Insect management practices - Cotton  

Hello, my name is _____ with Market Probe, an agricultural research firm conducting a survey with growers in 
your area.  If you qualify and complete the 15-minute survey today, we will mail you $40 as a token of our 
appreciation.  Please be assured that we are not selling anything and that any answers you provide will be kept 
strictly confidential.  Our interest is in understanding national farming trends and not any one individual’s 
particular answers.  First, I need to ask you a couple of questions to see if you qualify. 

 
A. Are you actively involved in farming? 
 
 Yes .......................(__) 
 No.........................(__) -- Thank and terminate 

 
B. Are you the individual primarily responsible for decisions concerning crop inputs such as the seeds and 

insecticides used in your farming operation? 
 
 Yes .......................(__) 
 No.........................(__) -- Ask for referral 
 
C. Do you or any member of your household: Yes No 
 

a. Work for a farm chemical manufacturer, distributor, or retailer ...................................... (__) (__) 
b. Work for a seed company ................................................................................................ (__) (__) 

 
[If “yes” >> explain, thank, and apologize.] 

 
 

D. How many acres of cotton did you plant in 2015? 

  _______________ acres 

 
[Must have 150 acres of Cotton.  If less than 150 of Cotton >> explain, thank, and terminate.] 
 
Note for data collection: We need number of phone contacts made for non-response rate. 
 

 

E. How many of these [Q.D] cotton acres were planted with conventional tillage? And how many were 
planted with no tillage? 

 
 a. Conventional Tillage...................... _______________ acres 
 
 b. No-Tillage ..................................... _______________ acres 
 
 c.   Other…………………………_______________ acres 
 

 

F. How many of these [Q.D] cotton acres were irrigated?  

 

 _______________ acres 

[Cannot be greater than Q.D acres] 
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H. In addition to cotton, what other crops did you plant in 2015? (DO NOT READ LIST RECORD ALL THAT 
APPLY.) 
 
 Alfalfa or hay (__) 

 Corn (__) 

 Peanuts (__) 

 Rice (__) 

 Grain Sorghum or Milo (__) 

 Soybean (__) 

 Sugarcane (__) 

 Tobacco (__) 

 Wheat (__) 

 Other (__) 

 
I. How many total crop acres did you plant in 2015? 
 
 _______________ acres   [Must be >= to QD] 
 
1a. What cotton insect pests do you actively manage before 1st bloom?  [Unaided, Multiple Answer] 

 

Insect Pest Other Names  

Armyworms Beet Armyworm, fall armyworm, Yellowstriped armyworm (   )-1 
Bollweevil  (   )-2 
Bollworms Cotton bollworm, Pink Bollworm, Tobacco Budworm (   )-3 
Caterpillars  (   )-4 
Cotton aphid Aphids, cowpea aphid (   )-5 
Cotton fleahopper  (   )-6  
Cutworms  Black cutworm, variegated cutworm, granulate cutworm (   )-7 
Loopers Cabbage looper (   )-8 
Plant bugs Tarnish plant bug, western tarnish plant bug, Lygus, clouded plant 

bug, verde plant bug 
(   )-9 

Spidermites Twospotted spidermites (   )-10 
Stinkbugs Green stink bug, Southern green stink bug, Brown stink bug (   )-11 
Thrips Tobacco thrips, western flower thrips, flower thrips (   )-12 
Whiteflies  Sweetpotato whitefly, silverleaf whitefly, bandedwinged whitefly, 

greenhouse whitefly 
(   )-13 

Other [specify]:  ______________________________________________ (   )-14 

Other [specify]:  ______________________________________________ (   )-15 

Other [specify]:  ______________________________________________ (   )-16 

Other [specify]:  ______________________________________________ (   )-17 

 

1b.  [If multiple from Q.1a.] Which one of these cotton pests would you say is the most important for you to manage 
before 1st bloom? 

 ___________________________ 

2a. Were any of your [Q.D] cotton acres in 2015 planted with seed that had an insecticide seed treatment to control 
insect pests?  

 Yes .......................(__)-1 
 No.........................(__)-2 – [skip to Q.3a.] 
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2b. How many of your [Q.D] cotton acres were planted with seed that had an insecticide seed treatment to control insect 

pests?  
 
_______________ acres 

[Cannot be greater than Q.D acres]  

 
 
2c. Which insecticide seed treatments did you use on cotton in 2015? (DO NOT READ LIST) 
 

   
Product Used  
Aeris (_)-1  
Avicta (_)-2  
Cruiser (_)-3  
Gaucho (_)-4  
Orthene (_)-5  
Other [specify]: ______________________________________ (_)-6  
Other [specify]: ______________________________________ (_)-7  
Other [specify]: ______________________________________ (_)-8  
Other [specify]: ______________________________________ (_)-9  
   

 

 

2d. If you were able to buy the same cotton varieties without an insecticide seed treatment, would you have still planted 
cotton with an insecticide seed treatment? 

 
 Yes .............................................................. (__)-1 

 No ............................................................... (__)-2 

 Some, but not all .......................................... (__)-3 

 
 

 

3a. Were any of your [Q.D] cotton acres in 2015 treated with an in-furrow or soil-applied insecticide to control insect 
pests before 1st bloom?  

 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.4a.] 
 
 
3b. How many of your [Q.D] cotton acres were treated with an in-furrow or soil-applied insecticide to control insect 

pests?  
 
_______________ acres 

[Cannot be greater than Q.D acres]  
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3c. What in-furrow or soil-applied insecticides were applied to your cotton in 2015? (DO NOT READ LIST) 
3d. And on how many cotton acres were these soil insecticides applied?  
 

 Q.3c Q.3d 
Product Used Acres 
Admire Pro (_)-1 ___________ 
Othene (acephate) (_)-2 ___________ 
Temik (aldicarb) (_)-3 ___________ 
Velum Total (_)-4 ___________ 
Other [specify]: ______________________________________ (_)-5 ___________ 
Other [specify]: ______________________________________ (_)-6 ___________ 
Other [specify]: ______________________________________ (_)-7 ___________ 
Other [specify]: ______________________________________ (_)-8 ___________ 

 
 

3e. Were the in-furrow or soil-applied insecticide treatments on your cotton pre-planned or based on scouting conducted 
by you, a crop consultant, or other agricultural professional? 

 
 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 

4a. Were any of your [Q.D] cotton acres in 2015 treated with a foliar insecticide to control insect pests before 1st 
bloom?  
 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.5a.] 
 
 
4b. How many of your [Q.D] cotton acres were treated with a foliar insecticide at least once to control insect pests 

before 1st bloom?  
 

_______________ acres 
[Cannot be greater than Q.D acres]  

 
 
4c. On average, how many separate times would you say these [Q.4b] cotton acres were treated with a foliar insecticide 

to control insect pests before 1st bloom?  
 
_______________  
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4d. What foliar insecticides were used to treat your cotton in 2015?  (DO NOT READ LIST) 
4e And on how many cotton acres were they used at least once?  
 

 Q.4d Q.4e 
Product Used Acres 
Abamectin (_)-1 ___________ 
Admire Pro (_)-2 ___________ 
Ammo (_)-3 ___________ 
Asana (_)-4 ___________ 
Baythroid XL (_)-5 ___________ 
Belay (_)-6 ___________ 
Belt (_)-7 ___________ 
Beseige (_)-8 ___________ 
Bidrin (_)-9 ___________ 
Brigade (_)-10 ___________ 
Brigadier (_)-11 ___________ 
Capture (_)-12 ___________ 
Carbine (_)-13 ___________ 
Centric (_)-14 ___________ 
Declare (_)-15 ___________ 
Diamond (_)-16 ___________ 
Dimethoate (_)-17 ___________ 
Endigo (_)-18 ___________ 
Hero (_)-19 ___________ 
Intredpid (_)-20 ___________ 
Karate (_)-21 ___________ 
Lannate (_)-22 ___________ 
Leverage 360 (_)-23 ___________ 
Mustang (_)-24 ___________ 
Oberon (_)-25 ___________ 
Orthene (_)-26 ___________ 
Portal (_)-27 ___________ 
Prevathon (_)-28 ___________ 
Radiant (_)-29 ___________ 
Steward (_)-30 ___________ 
Strafer (_)-31 ___________ 
Transform (_)-32 ___________ 
Vydate (_)-33 ___________ 
Zeal (_)-34 ___________ 
Other [specify]: ______________________________________ (_)-35 ___________ 
Other [specify]: ______________________________________ (_)-36 ___________ 
Other [specify]: ______________________________________ (_)-37 ___________ 
Other [specify]: ______________________________________ (_)-38 ___________ 
Other [specify]: ______________________________________ (_)-39 ___________ 

 
 

4f. Were these foliar-applied insecticide treatments on your cotton pre-planned or based on scouting conducted by you, 
a crop consultant, or other agricultural professional? 

 
 Pre-planned  (__)-1 

 Based on scouting (__)-2 

 Both   (__)-3 
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5a. What cotton insect pests do you actively manage after 1st bloom?  [Unaided, Multiple Answer]     

 

Insect Pest Other Names  

Armyworms Beet Armyworm, fall armyworm, Yellowstriped armyworm (   )-1 
Bollweevil  (   )-2 
Bollworms Cotton bollworm, Pink Bollworm, Tobacco Budworm (   )-3 
Caterpillars  (   )-4 
Cotton aphid Aphids, cowpea aphid (   )-5 
Cotton fleahopper  (   )-6  
Cutworms  Black cutworm, variegated cutworm, granulate cutworm (   )-7 
Loopers Cabbage looper (   )-8 
Plant bugs Tarnish plant bug, western tarnish plant bug, Lygus, clouded plant 

bug, verde plant bug 
(   )-9 

Spidermites Twospotted spidermites (   )-10 
Stinkbugs Green stink bug, Southern green stink bug, Brown stink bug (   )-11 
Thrips Tobacco thrips, western flower thrips, flower thrips (   )-12 
Whiteflies  Sweetpotato whitefly, silverleaf whitefly, bandedwinged whitefly, 

greenhouse whitefly 
(   )-13 

Other [specify]:  ______________________________________________ (   )-14 

Other [specify]:  ______________________________________________ (   )-15 

Other [specify]:  ______________________________________________ (   )-16 

Other [specify]:  ______________________________________________ (   )-17 

 

 

5b. [If multiple from Q.5a.] Which one of these cotton pests would you say is the most important for you to manage after 
first bloom? 

 

 ___________________________ 

 

6a. Were any of your [Q.D] cotton acres in 2015 treated with a foliar insecticide to control insect pests after 1st bloom?  
 
 Yes .......................(__)-1 
 No.........................(__)-2– [skip to Q.7a.] 
 
 
6b. How many of your [Q.D] cotton acres were treated with a foliar insecticide at least once to control insect pests after 

1st bloom?  
 

_______________ acres 
[Cannot be greater than Q.D acres]  

 
6c. On average, how many separate times would you say these [Q.6b.] cotton acres were treated with a foliar insecticide 

to control insect pests after first bloom?  
 
_______________  
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6d. What foliar insecticides were used to treat your cotton in 2015?  (DO NOT READ LIST) 
6e. And on how many cotton acres were they used at least once?  

 Q.6d Q.6e 
Product Used Acres 
Abamectin (_)-1 ___________ 
Admire Pro (_)-2 ___________ 
Ammo (_)-3 ___________ 
Asana (_)-4 ___________ 
Baythroid XL (_)-5 ___________ 
Belay (_)-6 ___________ 
Belt (_)-7 ___________ 
Beseige (_)-8 ___________ 
Bidrin (_)-9 ___________ 
Brigade (_)-10 ___________ 
Brigadier (_)-11 ___________ 
Capture (_)-12 ___________ 
Carbine (_)-13 ___________ 
Centric (_)-14 ___________ 
Declare (_)-15 ___________ 
Diamond (_)-16 ___________ 
Dimethoate (_)-17 ___________ 
Endigo (_)-18 ___________ 
Hero (_)-19 ___________ 
Intredpid (_)-20 ___________ 
Karate (_)-21 ___________ 
Lannate (_)-22 ___________ 
Leverage 360 (_)-23 ___________ 
Mustang (_)-24 ___________ 
Oberon (_)-25 ___________ 
Orthene (_)-26 ___________ 
Portal (_)-27 ___________ 
Prevathon (_)-28 ___________ 
Radiant (_)-29 ___________ 
Steward (_)-30 ___________ 
Strafer (_)-31 ___________ 
Transform (_)-32 ___________ 
Vydate (_)-33 ___________ 
Zeal (_)-34 ___________ 
Other [specify]: ______________________________________ (_)-35 ___________ 
Other [specify]: ______________________________________ (_)-36 ___________ 
Other [specify]: ______________________________________ (_)-37 ___________ 
Other [specify]: ______________________________________ (_)-38 ___________ 
Other [specify]: ______________________________________ (_)-39 ___________ 

 
6f. Were these foliar-applied insecticide treatments on your cotton pre-planned or based on scouting conducted by you, 
a crop consultant, or other agricultural professional? 

 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

7. Did you plant any of your [Q.D] cotton acres with Bt cotton in 2015 for season long insect pest control?  

 (_) a. .....................Yes (__)-1 
 ..............................No (__)-2 – [skip to Q.8.] 

(_) b. [If “yes” >> ask:]  How many acres? 

     __________________ acres 

[Cannot be greater than Q.D acres]  
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7c. What type of Bt cotton seed did you plant in 2015?  Did you plant any _____ ? (READ LIST. RECORD ALL 

THAT APPLY.) 
 

  
Product Used 
Bollgard II  (_)-1 
TwinLink (_)-2 
Widestrike (_)-3 
Other [specify]: ______________________________________ (_)-4 
Other [specify]: ______________________________________ (_)-5 
Other [specify]: ______________________________________ (_)-6 
Other [specify]: ______________________________________ (_)-7 

 

 

8. Please think about the seed, fertilizer, pesticides, equipment, and hired labor you devoted to growing cotton in 2015.  
On average, how much per acre would you say it cost you?  I know this may vary from field to field, but what is your best 
estimate across your entire operation? 

 

 $______._____ cost per acre 

 

9. On average, how much per acre would you say your 2015 cotton yielded?  That is, how many lbs per acre of cotton 
lint and how many lbs per acre of cottonseed, on average, across your entire operation? 

 

(a) ____________ lbs of cotton lint per acre 

 

(b) ____________ lbs of cottonseed per acre 

 

 

10. Did you sell the following in 2015? [MULTIPLE ANSWER. READ LIST.]   

 
 Cotton lint ...........................(__)-1 
 Cottonseed ..........................(__)-2 
 Did not sell either ................(__)-3[EXCLUSIVE] [Skip to Q.12] 
 
11. In terms of dollars per lbs, what would you say is the average price you received for the 2015 [Q.10] you sold? [Ask for 

each Q.10 sold] 
 

(a) $_______._____ per lbs of cotton lint 

 

(b) $_______._____ per lbs of cottonseed 
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12. When deciding how to best manage insect pests, where do you go for advice? (DO NOT READ LIST. RECORD 
ALL THAT APPLY) 

 
 Agricultural retailer (__)-1 

 Crop consultant (__)-2 

 Neighbor (__)-3 

 Seed or chemical company representative (__)-4 

 University Extension representative (__)-5 

 Other [specify]  

 ____________________________________________________________ 

 
13. When choosing how to control insects with a particular insecticide or seed choice, what are the most important 
factors for you to consider?   

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 
 
  



 

AgInfomatics:  Survey Instruments        

14. When choosing how to control insects with a particular insecticide or seed choice, how important are each of the 
following _____? 
Would you say: Not at all important 

   Not too important 

   Somewhat Important 

   Very important? 

 

 
 Not at all 

important 
Not too 

important 
Somewhat 

Important 

Very 
important 

Product and application cost (   )-1 1 2 3 4 

Protecting yield (   )-2 1 2 3 4 

Cotton and cottonseed price (   )-3 1 2 3 4 

Insect resistance management (   )-4 1 2 3 4 

Having consistent insect control (   )-5 1 2 3 4 

Improving plant health (   )-6 1 2 3 4 

Improving crop stand (   )-7 1 2 3 4 

Being able to plant early (   )-8 1 2 3 4 

Convenience (   )-9 1 2 3 4 

Simplicity (   )-10 1 2 3 4 

Flexibility (   )-11 1 2 3 4 

Saving time and labor (   )-12 1 2 3 4 

Reducing scouting (   )-13 1 2 3 4 

Having long lasting insect control (   )-14 1 2 3 4 

Protecting beneficial insects (   )-15 1 2 3 4 

Protecting wildlife (   )-16 1 2 3 4 

Protecting water quality (   )-17 1 2 3 4 

Family and worker safety (   )-18 1 2 3 4 

Public safety (   )-19 1 2 3 4 

Crop marketability (   )-20 1 2 3 4 
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[Q.15a – Q.15e should be rotated across surveys to control for order effects.] 

 

[If no Bt cotton >> skip.] 

 

(_) 15a.  Please think carefully about all the reasons why you chose to plant Bt cotton in 2015 and what else you could have 
done to manage insects instead of planting Bt cotton.  Compared to these alternatives, what additional value would 
you say using Bt cotton provided to you per acre of Bt cotton?  
 

 Not more than $25 per acre .................................................................... (__)-1 

 More than $25, but not more than $50 per acre ...................................... (__)-2 

 More than $50, but not more than $75 per acre ...................................... (__)-3 

 More than $75, but not more than $100 per acre .................................... (__)-4 

 More than $100 per acre ........................................................................ (__)-5 

 [Random reverse options] 

 

[If no seed treatment >> skip.] 

 

(_) 15b. Please think carefully about all the reasons why you chose to plant cotton with an insecticide seed treatment in 2015 
and what else you could have done to manage insects instead of using an insecticide seed treatment.  Compared to 
these alternatives, what additional value would you say using an insecticide seed treatment provided to you per 
acre of treated cotton? 
 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $15 per acre ...................................... (__)-3 

 More than $15, but not more than $25 per acre ...................................... (__)-4 

 More than $25 per acre .......................................................................... (__)-5 

 [Random reverse options] 
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[If no soil insecticide >> skip.] 

 

(_) 15c. Please think carefully about all the reasons why you chose to treat your cotton acreage with an in-furrow or soil-
applied insecticide in 2015 and what else you could have done to manage insects instead of applying this soil 
insecticide.  Compared to these alternatives, what additional value would you say using soil insecticides provided 
to you per acre of treated cotton?  

 

 Not more than $5 per acre ...................................................................... (__)-1 

 More than $5, but not more than $10 per acre ........................................ (__)-2 

 More than $10, but not more than $15 per acre ...................................... (__)-3 

 More than $15, but not more than $25 per acre ...................................... (__)-4 

 More than $25 per acre .......................................................................... (__)-5 

 [Random reverse options] 

 

 

[If no before 1st bloom foliar insecticide treatment>> skip.] 

 

(_) 15e. Please think carefully about all the reasons why you chose to treat your cotton with foliar insecticides before 1st 
bloom in 2015 and what else you could have done to manage insects instead of using foliar insecticides before 1st 
bloom .  Compared to these alternatives, what additional value would you say using foliar insecticides before 1st 
bloom provided to you per acre of treated cotton?  

 

 Not more than $10 per acre .................................................................... (__) 

 More than $10, but not more than $20 per acre ...................................... (__) 

 More than $20, but not more than $35 per acre ...................................... (__) 

 More than $35, but not more than $50 per acre ...................................... (__) 

 More than $50 per acre .......................................................................... (__) 

 [Random reverse options] 
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[If no after 1st bloom foliar insecticide treatment>> skip.] 

 

Alternative A (random 50%) 

(_) 15f. Please think carefully about all the reasons why you chose to treat your cotton with foliar insecticides after 1st bloom 
in 2015 and what else you could have done to manage insects instead of using foliar insecticides after 1st bloom.  
Compared to these alternatives, what additional value would you say using foliar insecticides after 1st bloom 
provided to you per acre of treated cotton? 

 

 Not more than $10 per acre .................................................................... (__) 

 More than $10, but not more than $20 per acre ...................................... (__) 

 More than $20, but not more than $35 per acre ...................................... (__) 

 More than $35, but not more than $50 per acre ...................................... (__) 

 More than $50 per acre .......................................................................... (__) 

 [Random reverse options] 

 

 

Alternative B (random 50%) 

(_) 15g. Please think carefully about all the reasons why you chose to treat your cotton with foliar insecticides after 1st bloom 
in 2015 and what else you could have done to manage insects instead of using foliar insecticides after 1st bloom.  
Compared to these alternatives, what additional value would you say using foliar insecticides after 1st bloom 
provided to you per acre of treated cotton? 

 

 Not more than $25 per acre .................................................................... (__) 

 More than $25, but not more than $50 per acre ...................................... (__) 

 More than $50, but not more than $75 per acre ...................................... (__) 

 More than $75, but not more than $100 per acre .................................... (__) 

 More than $100 per acre ........................................................................ (__) 

 [Random reverse options] 

 

16. In general, what are your biggest concerns with regard to insect management in Cotton? 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
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READ: 
 
I have just a few questions left to help group your responses with responses from others. 
 
17. How many of your [Q.I] crop acres in 2015 did you rent or lease? 
 
 _______________ acres 
[Cannot be greater than Q.I acres]  

 
18. How many years have you been managing a farming operation? 
 
 _______________ years 
 
 
19. What is the last year of formal education that you completed?  Would you say: 

 

 Did not complete high school (__)-1 

 High school (__)-2 

 Some college (__)-3 

 Vocational/technical training (__)-4 

 College graduate (__)-5 

 Advanced degree (__)-6 

 

 

20. Did you raise any commercial livestock in 2015? 

 

 Yes ..................... (__)-1 

 No ...................... (__)-2 

 
21. How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to avoid 

taking risks? (Please choose the number between 1 and 10 that best applies where 1 means you Don’t Like to Take 
Risks and 10 means you are Fully Prepared to Take Risks) 

 
Don’t Like to Take 

Risks 
1 2 3 4 5 6 7 8 9 10 Fully Prepared to 

Take Risks 
 
 
22. How would you describe yourself? Are you generally an impatient person, or someone who always shows great 

patience? (Please choose the number between 1 and 10 that best applies where 1 means you are Very Impatient 
and 10 means you are Very Patient) 

 
 

Very Impatient 1 2 3 4 5 6 7 8 9 10 Very Patient 
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Insect management practices - Soybean 

Hello, my name is _____ with Market Probe, an agricultural research firm conducting a survey with growers in 
your area.  If you qualify and complete the 15-minute survey today, we will mail you $15 as a token of our 
appreciation.  Please be assured that we are not selling anything and that any answers you provide will be kept 
strictly confidential.  Our interest is in understanding national farming trends and not any one individual’s 
particular answers.  First, I need to ask you a couple of questions to see if you qualify. 

 
A. Are you actively involved in farming? 
 
 Yes .......................(__) 
 No.........................(__) -- Thank and terminate 
 

 
B. Are you the individual primarily responsible for decisions concerning crop inputs such as the seeds and 

insecticides used in your farming operation? 
 
 Yes .......................(__) 
 No.........................(__) -- Ask for referral 
 
C. Do you or any member of your household: Yes No 
 

a. Work for a farm chemical manufacturer, distributor, or retailer ...................................... (__) (__) 
b. Work for a seed company ................................................................................................ (__) (__) 

 
[If “yes” >> explain, thank, and apologize.] 

 

D. How many acres of soybean did you plant in 2015? 

 

  _______________ acres 

 
[Must have 250 acres of Soybean.  If less than 250 of Soybean >> explain, thank, and terminate.] 
Note for data collection: We need number of phone contacts made for non-response rate. 
 

E. How many of these [Q.D] soybean acres were planted with conventional tillage? And how many were 
planted with no tillage? 

 
 a. Conventional Tillage...................... _______________ acres 
 
 b. No-Tillage ..................................... _______________ acres 
 
 c.   Other………………………..._______________ acres 
      [Must sum to Q.D acres] 
 
 

F. How many of these [Q.D] soybean acres were irrigated?  

 

 _______________ acres 

[Cannot be greater than Q.D acres] 
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G. In addition to soybean, what other crops did you plant in 2015?  
(DO NOT READ LIST. RECORD ALL THAT APPLY.) 
 
 Alfalfa or hay (__) 

 Corn (__) 

 Cotton (__) 

 Wheat (__) 

 Other (__) 

 
 
H. How many total crop acres did you plant in 2015? 
 
 _______________ acres   [Must be >= to Q.D] 
 
 
1. What soybean pests do you actively manage? [Unaided, Multiple Answer] 

 

Insect Pest Other Names  

Aphid Soybean Aphid (   )-1 
Armyworm Beet Armyworm/ Fall Armyworm/ Yellow Stripe Armyworm (   )-2 
Beetle Bean Leaf Beetle/ Blister Beetle/ Mexican Bean Beetle/ 

     Colorado Potato Beetle/ Flea Beetle 
(   )-3 

Grasshopper Cricket (   )-4 
Grub White Grub/ Japanese Beetle Grub (   )-5 
Japanese Beetle  (   )-6 
Maggot Bean Seed Maggot/ Seed Maggot (   )-7 
Mite Red Spider Mite/ Spider Mite/ Two-Spotted Mite  (   )-8 
Soybean Podworm Corn Earworm/ Bollworm (   )-9 
Stink Bug Green Stink Bug/ Brown Stink Bug/ Redshoulder Stink Bug/ 

     Southern Green Stink Bug/ Red Banded Stink Bug/ 
     Rice Stink Bug 

(   )-10 

Three Cornered 
     Alfalfa Hopper 

 (   )-11 

Wireworm  (   )-12 
Other [specify]:  ______________________________________________ (   )-13 

Other [specify]:  ______________________________________________ (   )-14 

Other [specify]:  ______________________________________________ (   )-15 

Other [specify]:  ______________________________________________ (   )-16 

Other [specify]:  ______________________________________________ (   )-17 

 

  

2. [If multiple from Q1] Which one of these soybean pests would you say is the most important for you to manage? 

 

 ___________________________ 
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3. Were any of your [Q.D] soybean acres in 2015 planted with seed that had an insecticidal seed treatment?  

 
 Yes .......................(__) 
 No.........................(__) – [skip to Q.8.] 
 

 
4. How many of your [Q.D] soybean acres were planted with seed that had an insecticidal seed treatment?  

 
_______________ acres 

[Cannot be greater than Q.D acres]  

 
 
5.      What seed treatments did you use on your 2015 soybean?  
(DO NOT READ LIST. RECORD ALL THAT APPLY.) [Probe for specific formulation.] 
 

And how many acres were planted with these treated seeds? 
 

Product Used Acres 
Acceleron Brands (Monsanto Seed Treatments) (_)-1 ___________ 
Cruiser Maxx (_)-2 ___________ 
Cruiser Maxx Advanced (_)-3 ___________ 
Gaucho 600 (_)-4 ___________ 
Inovate (_)-5 ___________ 
Poncho Votivo (_)-6 ___________ 
PPST 2030 (Pioneer Premium Seed Treatment) (_)-7 ___________ 
Warden CX (_)-8 ___________ 
Warden RTA (_)-9 ___________ 
Other [specify]: ______________________________________ (_)-10 ___________ 
Other [specify]: ______________________________________ (_)-11 ___________ 
Other [specify]: ______________________________________ (_)-12 ___________ 
Other [specify]: ______________________________________ (_)-13 ___________ 

 
 

6. Were your soybean seed treatments pre-planned or based on scouting conducted by you, a crop consultant, or other 
agricultural professional? 

 

 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 
7. If you were able to buy the same soybean varieties without an insecticidal seed treatment, would you have still 

planted soybean with an insecticidal seed treatment? 

 

 Yes (__)-1 

 No (__)-2 

 Some, but not all (__)-3 

 
8. Were any of your [Q.D] soybean acres in 2015 treated with a foliar insecticide?  

 
 Yes .......................(__) 
 No.........................(__)– [skip to Q.13.] 
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9a. How many of your [Q.D] soybean acres were treated with a foliar insecticide?  

 
_______________ acres 

[Cannot be greater than Q.D acres]  

 
9b. How many of these [Q.9a] soybean acres were treated two or more times with separate foliar insecticide 
applications?  

_______________ acres 
[Cannot be greater than Q.9a acres]  

[Skip if [Q.4] = 0] 

10. How many of these [Q.9a] soybean acres that were treated with a foliar insecticide were also planted with seed that 
had an insecticidal seed treatment? 

 
_______________ acres   

[Cannot be greater than Q.9a or Q.4 acres]  

 
11. What foliar insecticides were used to treat your soybean in 2015? ( DO NOT READ LIST) 
 
 And on how many acres were they used at least once? 
 

Product Used Acres 
Acephate (_)-1 ___________ 
Ambush (_)-2 ___________ 
Asana (_)-3 ___________ 
Baythroid (_)-4 ___________ 
Belt (_)-5 ___________ 
Besiege (_)-6 ___________ 
Bidrin XP (_)-7 ___________ 
Bifen (_)-8 ___________ 
Bracket (_)-9 ___________ 
Brigade (_)-10 ___________ 
Chlorpyrifos (_)-11 ___________ 
Cobalt (_)-12 ___________ 
Declare* (_)-13 ___________ 
Delta Gold (_)-14 ___________ 
Dimilin (_)-15 ___________ 
Discipline (_)-16 ___________ 
Endigo (_)-17 ___________ 
Hero (_)-18 ___________ 
Intrepid (_)-19 ___________ 
Karate (_)-20 ___________ 
Kendo (_)-21 ___________ 
Lambda-Cy (_)-22 ___________ 
Lambdastar (_)-23 ___________ 
Leverage (_)-24 ___________ 
Lorsban (_)-25 ___________ 
Mustang (_)-26 ___________ 
Nufos (_)-27 ___________ 
Orthene (_)-28  
Silencer (_)-29 ___________ 
SmartChoice (_)-30 ___________ 
Sniper* (_)-31 ___________ 
Steward (_)-32 ___________ 
Swagger (_)-33 ___________ 
Tombstone (_)-34 ___________ 
Tundra (_)-35 ___________ 
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Up-Cyde (_)-36 ___________ 
Warrior (_)-37 ___________ 
Wisdom (_)-38 ___________ 
Other [specify]: ______________________________________ (_)-39  ___________ 
Other [specify]: ______________________________________ (_)-40  ___________ 
Other [specify]: ______________________________________ (_)-41  ___________ 
Other [specify]: ______________________________________ (_)-42  ___________ 

 
 

12. Were your soybean foliar insecticide treatments pre-planned or based on scouting conducted by you, a crop 
consultant, or other agricultural professional? 

 

 Pre-planned (__)-1 

 Based on scouting (__)-2 

 Both (__)-3 

 

13. Please think about the seed, fertilizer, pesticides, equipment, and hired labor you devoted to growing soybean in 
2015.  On average, how much per acre would you say it cost you?  I know this may vary from field to field, but what is 
your best estimate across your entire operation? 

 

 $______._____ cost per acre 

 

14. On average, how much per acre would you say your 2015 soybean yielded?  That is, how many bushels per acre, on 
average, across your entire operation? 

 

 ____________ bushels per acre 

 

 
15. Have you sold any of your 2015 soybean?   
 
 Yes ......................................(__)-1 
 No........................................(__)-2 -- [Skip to Q.17] 
 
 
 
16. In terms of dollars per bushel, what would you say is the average price you received for the 2015 soybean you sold? 
 
 $____.____ per bushels 
 
 
17. When deciding how to best manage insect pests, where do you go for advice? (DO NOT READ LIST) 
 
 
 Agricultural retailer (__)-1 

 Crop consultant (__)-2 

 Neighbor (__)-3 

 Seed or chemical company representative (__)-4 

 University Extension representative (__)-5 

 Other [specify]  



 

AgInfomatics:  Survey Instruments        

  

18. When choosing how to control insects with a particular insecticide, what are the most important factors for you to 
consider?   

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 

 _________________________________________________________________ 

 
 
19. When choosing how to control insects with a particular insecticide, how important are each of the following _____? 

Would you say: Not at all important 
   Not too important 

   Somewhat Important 

   Very important? 

 

 
 Not at all 

important 
Not too 

important 
Somewhat 

Important 

Very 
important 

Product and application cost (   )-1 1 2 3 4 

Protecting yield (   )-2 1 2 3 4 

Crop price (   )-3 1 2 3 4 

Insect resistance management (   )-4 1 2 3 4 

Having consistent insect control (   )-5 1 2 3 4 

Improving plant health (   )-6 1 2 3 4 

Improving crop stand (   )-7 1 2 3 4 

Being able to plant early (   )-8 1 2 3 4 

Convenience (   )-9 1 2 3 4 

Simplicity (   )-10 1 2 3 4 

Flexibility (   )-11 1 2 3 4 

Saving time and labor (   )-12 1 2 3 4 

Reducing scouting (   )-13 1 2 3 4 

Having long lasting insect control (   )-14 1 2 3 4 

Protecting beneficial insects (   )-15 1 2 3 4 

Protecting wildlife (   )-16 1 2 3 4 

Protecting water quality (   )-17 1 2 3 4 

Family and worker safety (   )-18 1 2 3 4 

Public safety (   )-19 1 2 3 4 

Crop marketability (   )-20 1 2 3 4 

[Questions 20 – 21 should be rotated across surveys to control for order effects.] 
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[If No Seed Treatment >> skip.] 

 

(_) 20. Please think carefully about all the reasons why you chose to plant soybean with an insecticidal seed treatment in 
2015 and what else you could have done to manage insects instead of using an insecticidal seed treatment.  
Compared to these alternatives, what additional value would you say using an insecticidal seed treatment provided 
to you per acre of treated soybean? 
 

Not more than $5 per acre        (__) 

More than $5, but not more than $10 per acre     (__) 

More than $10, but not more than $15 per acre     (__) 

More than $15, but not more than $25 per acre     (__) 

More than $25 per acre        (__) 

[Random reverse options] 

 

[If No Foliar Insecticide >> skip.] 

 

(_) 21. Please think carefully about all the reasons why you chose to treat your soybean with a foliar insecticide in 2015 and 
what else you could have done to manage insects instead of using a foliar insecticide.  Compared to these 
alternatives, what additional value would you say using a foliar insecticide provided to you per acre of treated 
soybean?  

 

Not more than $5 per acre        (__) 

More than $5, but not more than $10 per acre     (__) 

More than $10, but not more than $15 per acre     (__) 

More than $15, but not more than $25 per acre     (__) 

More than $25 per acre        (__) 

[Random reverse options] 

 
 
[If Seed Treatment >> skip.] 
[Split sample-XX: for each respondent, randomly select $1 (n=100), $2 (n=100), $3 (n=100), $4 (n=100)] 

(_) 22. Please think carefully about all the reasons why you chose not to use an insecticide seed treatment on your soybeans 
in 2015.  If the cost of insecticide seed treatments in 2015 were [XX] per treated acre lower, would you still have 
chosen not to use any treated seed?  

 Yes ......................................(__)-1 
 

 No........................................(__)-2 – At this lower cost, on how many of your [Q.D] soybean acres would you 
have chosen to use insecticide treated seed? 

 
____________ acres  
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[If No Seed Treatment >> skip.] 

[Split sample—XX: for each respondent, randomly select $3 (n=100), $6 (n=100), $9 (n=100), or $12 (n=100)] 

(_) 23. Again, please think carefully about all the reasons why you chose to use an insecticide seed treatment on [Q.4] 
soybean acres in 2015.  If the cost of insecticide seed treatments in 2015 were [XX] per treated acre higher, would 
you still have chosen to use treated seed on these [Q.4] soybean acres?  

 Yes ......................................(__)-1  
 

 No........................................(__)-2 – At this higher cost, on how many of your [Q.4] insecticide treated seed 
soybean acres, if any, would you still have used treated seed? 

 
____________ acres 

 

 

24. In general, what are your biggest concerns with regard to insect management in Soybean? 

 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 _________________________________________________________________ 
 
 
 
READ: 
 
I have just a few questions left to help group your responses with responses from others. 
 
25. How many of your [Q.H] crop acres in 2015 did you rent or lease? 
 
 _______________ acres 
[Cannot be greater than Q.H acres]  

 
 
26. How many years have you been managing a farming operation? 
 
 _______________ years 
 
 
27. What is the last year of formal education that you completed?  Would you say: 

 

 Did not complete high school (__)-1 

 High school (__)-2 

 Some college (__)-3 

 Vocational/technical training (__)-4 

 College graduate (__)-5 

 Advanced degree (__)-6 

 

28. Did you raise any commercial livestock in 2015? 

 Yes ..................... (__)-1 

 No ...................... (__)-2 
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29. How do you see yourself? Are you generally a person who is fully prepared to take risks or do you try to avoid 

taking risks? (Please choose the number between 1 and 10 that best applies where 1 means you Don’t Like to Take 
Risks and 10 means you are Fully Prepared to Take Risks) 

 
Don’t Like to Take 

Risks 
1 2 3 4 5 6 7 8 9 10 Fully Prepared to 

Take Risks 
 

 
 
30. How would you describe yourself: are you generally an impatient person, or someone who always shows great 

patience? (Please choose the number between 1 and 10 that best applies where 1 means you are Very Impatient 
and 10 means you are Very Patient) 

 
 

Very Impatient 1 2 3 4 5 6 7 8 9 10 Very Patient 
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