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Introduction 

Cotton is woven into the history of Arizona. Many of the area's indigenous cultures – 

Hohokam, Hakataya, Mogollon, Anasazi, Pima, and Tohono O'odham – produced cotton 

(Shapiro, 1989). The conquistadors even saw cotton clothing as "indicative of civilization" 

(Todorov, as cited by Shapiro). In fact, it is from one of these historical growers that the term 

Pima cotton, widely recognized as indicative of quality extra-long staple (and thus smoother, 

denser, and more durable) fabric, derives its name (Nolte, n.d.).  

But even from its oldest roots, cotton in Arizona has been subject to the ebb and flow of 

water rights. In more recent history, cotton grown by the Pima people was damned by the 

damming of the Gila River upstream from their villages (Shapiro, 1989). With water increasingly 

subject to the pressures of prolonged drought and growing, sprawling populations, this will 

further restrict future cotton production in the state.  

In fact, "pressure from the expansion of Phoenix's metropolitan region [was] identified 

as an important underlying driver" of a sixty-four percent drop in the acreage of cultivated 

upland cotton from 1997 to 2005 (Judkins, 2008). Additionally, the U.S. share of global cotton 

exports is expected to drop almost ten percent in the next decade (O'Donoghue et al., 2019).   

This is not to say that the bell need toll for cotton farmers in Arizona. Much of this land 

is already cleared. It is possible to switch to another crop, thus preserving many farmers' way of 

life and pre-existing wildlands. Industrial hemp is one such substitute crop. However, a decision 

of this magnitude is not one to be made lightly. This study aims to provide a starting point for 
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making such a switch and examine the potential consequences of switching cotton cultivation 

in Arizona to industrial hemp production. 

Research Questions 

Three areas of inquiry shape this project. First, what is the historical and contemporary 

status of cotton production in Arizona? This question is necessary to get a more accurate view 

of the industry beyond the surface knowledge of cotton as one of Arizona's historical "five Cs." 

Second, this study identifies a potential replacement for cotton crops. Cotton is a water-

intensive crop, which seems at odds with Arizona's hot, arid climate. Hemp is considered as a 

potential substitute due to its similar products (fiber and seed). Lastly, the question of 

sustainability – in terms of economic and environmental impacts – is central to this study, 

particularly considering the longer-reaching and less quantifiable costs and benefits of changing 

generations' worth of planting practices. 

Methodology 

It is necessary to engage in cross-sectional research to answer the study questions. The 

data collected are largely quantitative and extracted from the published literature, which 

makes up most of the literature review section. These consist of mostly nominal and interval 

data such as yield per acre and the growing season's length. Most data gathered were found 

either in previous studies or surveys done by government entities or research services/groups. 

Choosing data from these sources is a measure to discourage bias and encourage accuracy 

since they are subject to peer review and/or are considered authoritative, nonpartisan 
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reporting entities. Some sources are journalistic in nature, which, while not subject to the same 

scrutiny as academic publications, still hold value as research material. Like experiments and 

studies, journalism is about "the objective rather than the subjective," concerned with "facts 

and procedure" by following an "epistemological procedure" (Adam, 1993). Though it is not 

beholden to peer review, it is instead "disciplined by its public and empirical character" (Adam, 

1993). Unlike academic publications, journalism has the advantage of being able to report "on 

ideas and events as they occur," which lends nuance to understanding the subject by being able 

to follow its development (Nash, 2013). Additionally, an interview is another source of data in 

this study. Interviews provide qualitative rather than quantitative data, which enriches the final 

analysis and brings potentially overlooked concerns to light.  

Literature Review 

The literature review will be split into sections. They will cover the history of cotton in 

Arizona; current issues with cotton growth in Arizona; an overview of hemp as an industrial 

crop and its applicable uses; and finally, conditions that may change the economic and 

environmental viability of cotton as an industrial crop. 

Past: How Did We Get Here? 

 Cotton is one of Arizona's historical "five Cs." The others are Cattle, Copper, Citrus, and 

Climate. These five items are strong drivers of the Arizona economy. The path to the unlikely 

partnership started with the indigenous peoples of the area. Today, these peoples' descendants 

can be found in the Pima and closely related Tohono O'odham Indians (Shapiro, 1989). These 

first people grew cotton on the banks of the numerous rivers and streams across Central and 
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Southern Arizona. In fact, their name has been lent to the Pima cotton cultivar, which is known 

for its long fibers. 

However, their growing traditions, like much of the native population, were obliterated 

by colonization. Cotton returned to the land on the wings of capitalism – or rather, the wings of 

Goodyear. In the years preceding and following the first world war, tire companies needed a 

textile for the newly developed high-pressure pneumatic tire. Tires, as we know them, have 

been made with rubber since Charles Goodyear developed vulcanization, but a textile 

component was (and still is) necessary for reinforcement, particularly under pressure 

(Lustgarten & Sadasivam, 2015).  

A new cultivar of G. barbadense, named in honor of the aforementioned Pima Indians 

but unrelated to what they grew (G. hirsutum v. punctatum), had recently been established. 

This new Pima cotton differed from the ancestral Pima cotton in that its fibers were longer, 

which makes for a denser weave and sturdier cloth. These qualities were precisely what tire 

manufacturers wanted. Combined with other factors, such as the Salt River water reclamation 

project and the favorably long growing season of Arizona, a cotton industry sprouted in the 

desert. Once established, industrial agriculture locked farmers into a vicious cycle. Rental 

pressures and the price of bringing water to a desert required "a crop with high and immediate 

returns," such as cotton. At the same time, pesticide use "almost [had] to continue" since its 

implementation started a trend of "increased pest problems" in its absence and "numerous 

health risks" if an effort was made to switch to food crops (Shapiro, 1989, pp. 71, 80, 81). 
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Present, part I: The Scope of the Problem 

Today, many families and farmers choose cotton because of government subsidies that 

protect them financially "even when natural conditions – like drought – keep them from 

producing a good harvest" (Lustgarten & Sadasivam, 2015). Arizona cotton has received more 

than $1.1 billion in subsidies over the past twenty years, even though in the long term it "may 

be doomed" (Lustgarten & Sadasivam, 2015). There is a strong economic incentive to continue 

this practice despite the ecological drawbacks, of which there are many.  

Ecological Concerns about Cotton: Pests, Agrochemicals, and Water 

Cotton is plagued by pathogenic fungi (Rhizoctonia solani, Thielaviopsis basicola, 

Pyhtium sp., Verticillium dahliae, Puccinia cacabata, and Alternaria macrospora); bacterial 

blight (Xanthomonas malvaearum); cotton leaf curl viruses (Begomovirus sp.); carcinogens due 

to the fungus Aspergillus flavus; and insect predation/vectors (Southern root-knot nematode 

Meloidogyne incognita and tobacco whitefly Bemisia tabaci) (Olsen & Silvertooth, 2001). 

Farmers combat these problems with insecticides and pesticides. Until recently, the pink 

bollworm Pectinophora gossypiella was also an insect predator/vector and, though unlikely, 

could still return (Perdue, 2008).  

Getting rid of these pests is no simple task. Synthetic insecticides and pesticides "can 

significantly affect the natural biological control system" by eliminating insect populations, 

which upsets the food chain and promotes resistance (Wakelyn & Chaudhry, 2009, p. 239). The 

insecticides, which are "most commonly used" in cotton production, "are all classified by the 

World Health Organization as at least 'moderately hazardous'" (Stolton & Myers, 1999, p. 11). 
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Studies have linked such pesticide use may be associated with the development of Parkinson's 

disease (Elbaz et al., 2004). Sometimes even these health risks are not enough to stop the use 

of dangerous insecticides and pesticides because crops are simply too reliant on the use of the 

chemicals. The insecticide Temik (chemical name aldicarb) poisoned over two thousand people 

in 1985 and was banned in 2010, but returned to the market in 2016 even though original 

agreements had said that all its remaining uses would be ended by 2018 (Attaway, 2016; Cone, 

2010). Although Temik poisoned humans via watermelons, pesticides used on cotton "can also 

enter the human food chain through cottonseed oil used in foods" (Stolton & Myers, 1999, p. 

15).  

To circumvent these side effects, many farmers turn to crops that have been genetically 

modified. Ninety percent of cotton grown in the United States is genetically modified, 

collectively known as transgenic cotton (Fernandez-Cornejo et al., 2014). The two most 

common modifications are herbicide resistance and insecticidal properties. One of the more 

popular varieties of the latter is referred to as Bt crops from the inclusion of Bacillus thuringiens 

genetic data; other varieties are known by the trade name Bollgard and protect against 

bollworm. Combining two properties into one varietal is referred to as "stacked" cotton. 

Although Bt crops are "expected to cause less damage to natural enemies" than insecticides, 

usage of these crops can lead to "rapid evolution of insect resistance" with "tremendously 

negative economic and environmental ramifications" (Carrière et al., 2001).  

In addition to pest control, farmers also seek to maximize the output of their crops via 

fertilizers added to the soil. Soils may need enrichment by nitrogen, phosphorus, potassium, 
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and zinc to reach optimal output; for cotton, nitrogen is the primary nutrient of concern 

(Stolton & Myers, 1999, p. 127; Wakelyn & Chaudhry, 2009, p. 254). The side effects of these 

additives are twofold. First, they "speed up mineralization processes in the soil which leads to a 

breakdown of organic matter in the topsoil" (Stolton & Myers, 1999, p. 15). Without this 

organic matter, soil structure and biological activity are harmed, leading to less fertile soil. The 

lower fertility, of course, necessitates further changes: either adding even more fertilizer for 

the next crop, letting the field lie fallow, or choosing to alternate crops. Second, nitrogen, in 

particular, can leach into water systems and cause eutrophication. In the United States, this is 

one of the leading causes of water impairment (Smith-Heisters, 2008, p. 159). 

Along with the water impairment from nitrogen leaching, cotton itself is a thirsty crop. 

This is an ecological concern given that the cotton grown in Arizona is watered mostly by 

irrigation. Water reaches Arizona crops, to begin with, in one of three ways: via a long journey 

from Colorado, surface water, or by being drawn up from aquifers by groundwater wells. 

Agriculture takes up to fifty nine percent of the water used in Arizona (groundwater, surface 

water, and Central Arizona Project water combined) and cotton is the second largest crop by 

acreage grown in the state (Arizona Department of Water Resources, 2010; National 

Agricultural Statistics Service, 2019). Though the Central Arizona Project's initial goal was to 

provide for agricultural use, today, only forty percent of the water most farmers use comes 

from it (P. Ollerton, personal communication, December 2, 2020). This increases reliance on 

groundwater wells. The aquifers these wells draw on have a wide range of water replenishment 

rates – anywhere from one thousand acre-feet per year to two hundred forty-one thousand 



9 
 

acre-feet per year (Arizona Department of Water Resources, 2010, pp. 12–13).  Such variance 

makes it difficult to generalize how much impact farm water usage has on its surrounding 

communities. Regardless, "the problem of overdraft is a continuing concern" for irrigated crops 

in Arizona (Lahmers et al., 2018).  

Present, part II: The Potential Solution 

There are multiple compounding issues with the current state of cotton production in 

Arizona. Agrochemical and water use are both high, and economic pressures trap farmers into 

continuing the cycle. However, rather than abandon farming completely, there are alternative 

crops that could be grown instead, such as industrial hemp. This segment will detail resource 

uses and products possible with this replacement crop. 
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Illustration of possible hemp uses, Small & Marcus, 2002 

Industrial hemp has many uses, both as direct replacements for cotton and beyond. It is 

worth mentioning that there is also some argument to be made for it as a source of cannabidiol 

(CBD). This paper will not address this use because it is currently still under review for the 

numerous benefits it claims and because there is little to no corresponding literature about 

growing processes for this specific use (Office of the Commissioner, 2020). Additionally, hemp 

grown for concentration of CBD and psychoactives is Cannabis indica, whereas industrial hemp 

is Cannabis sativa (Chabbert et al., 2013). However, C. sativa still contains the psychoactive 

compounds and must remain under 0.3% concentration of tetrahydrocannabinol (THC) to not 
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be considered psychoactive. Industrial hemp can be used for fiber to make textiles, pulp for 

paper, hempcrete, foodstuffs for humans and livestock, and biofuel (Bouloc et al., 2013; Finnan 

& Styles, 2013)1. When planted, hemp can also be used as a potential phytoremediator for 

heavy metal contaminated soils, although such use limits the commercial uses of the resulting 

plant material (Ahmad et al., 2016; Linger et al., 2002). A study on the environmental costs of 

hemp prohibition in the United States concluded further that "hemp requires substantially 

lower energy demands for manufacturing, is often suited to less-toxic means of processing, 

provides competitive product performance . . . and offsets carbon dioxide emissions" when 

compared to hydrocarbon feedstocks for fuel and plastics (Smith-Heisters, 2008). Depending on 

the end-use for the plant, it can also be planted in greater density than cotton, which increases 

yield. A comparison may be found in the table below. 

 

Boufateh et al., 2014 

 
1 For more particulars about each use: Małachowska et al. discusses papermaking ability when compared 

to other alternative fiber sources; D’Alessandro et al. covers hempcrete as a lightweight concrete; and Khan et al. 
investigates hemp hurd powder as an antibacterial against E. coli.  
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Future: What is on the Horizon? 

 The system of cotton as an industrial crop has succeeded due to favorable conditions 

both economically and environmentally. However, these conditions are subject to change – 

most notably due to climate change. Climate change is a concern because it changes growing 

conditions. Heat stress on upland cotton can "1) reduce overall lint yields, 2) delay crop 

maturity, and 3) reduce lint quality" (Brown, 2008). Higher carbon dioxide "may increase yield 

in well-watered crops" and higher temperatures might "extend the length of growing season," 

but these all come at the risk of quality and higher water stresses (Bange et al., 2016). There is 

also some evidence that higher temperatures will decrease herbicide efficacy and as a result 

encourage the proliferation of more resistant plants (Matzrafi et al., 2016). Along with these, it 

is projected that water will be scarcer due to population growth. Even in a best-case scenario 

that presumes no impact due to climate change, Arizona is still at risk of having an 

unsustainable water supply (see image below, Roy et al., 2012). 
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With these changes in mind, the stage is set for industrial hemp to take the place of 

cotton. But hemp is not without its issues. Most of the conflict arises with legislative 

inconsistency and market underdevelopment, both of which stem from a cultural 

misconception of hemp as only useful for its psychoactive properties. In the United States, 

industrial hemp "continues to be subject to U.S. drug laws," which scares off many would-be 

producers and makes the interstate sale of industrial hemp difficult (Johnson, 2018). 

Additionally, hemp that goes "too hot" often must be destroyed for surpassing the legal 

threshold of 0.3% THC (Eller, 2020). There are claims that the 2018 Farm Bill overhyped hemp 

as a CBD source rather than being able to "pivot to non-CBD uses of hemp" and has been let 

down by the FDA in execution (Zhang & Demko, 2020). Other hurdles for large-scale production 

include an insufficient understanding of the "basic biology of hemp plants" to promote trait 

control for optimized yields and lack of processing mills (Schluttenhofer & Yuan, 2017; P. 

Ollerton, personal communication, December 2, 2020). However, there is some indication that 

there may be upcoming solutions to those problems, namely, cotton gin conversion to 

processing hemp and being able to identify THC-high plants easily and quickly (Jibben, 2020; 

Sanchez et al., 2020). 

Data 

Part of this study included an interview with a cotton producer in Arizona. A full 

recording is available upon request and the questions asked are available in the appendix. This 

interview gives insight into producer attitudes about cotton and hemp. The knowledge of the 
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growing process, subsidies, and market conditions as part of being a cotton producer are 

invaluable data for grasping what struggles might impede crop conversion to hemp.  

Paul "Paco" Ollerton has been in the cotton-growing business for forty years. Since his 

grandfather started farming, "cotton's kinda always been the family mainstay" (P. Ollerton, 

personal communication, December 2, 2020). An assumption going into the interview was that 

family traditions would play a large part in making decisions to grow cotton, which was 

somewhat supported. Mr. Ollerton is the only one in his family's generation to be in farming, 

and it is unclear whether he still farms on ancestral lands, but it was the first factor mentioned 

when asked how he got started as a cotton farmer. He continues to be a cotton farmer despite 

market conditions because "deep down inside [he] really love[s] it" and prefers cotton to other 

crops because it is a challenge as it is "a little bit more sensitive" (P. Ollerton, personal 

communication, December 2, 2020). 

This interview also included illuminating feedback about transgenic cotton and water 

usage. Transgenic cotton has reduced both his pesticide and water use by 25% but increased his 

yield. He also mentioned that he now sprays much less often: about ten years ago, he would 

have to spray seven to eight times a year per field. With the widespread use of Bollgard cotton 

and the pink bollworm eradication program, that number has dropped to two sprays per field 

per year. As for water usage, an interesting point was that the original groundwater code of the 

1980s that established grandfathered water rights relied on farmers to self-report the acre-feet 

of water used, but the Department of Water Resources "didn't really have a way to verify that" 

(P. Ollerton, personal communication, December 2, 2020). Instead, the department only 
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verified acreage owned, not water consumption. Additionally, a Best Management Practices 

program for inefficient farms "gave [farmers] a license to just use all the water you could get" 

(P. Ollerton, personal communication, December 2, 2020). These paint a worrying picture of 

cotton water usage, but it would be best to keep under consideration that "water is very 

complicated" (P. Ollerton, personal communication, December 2, 2020). 

Mr. Ollerton was also part of the hemp advisory board and says, "it's been a battle" to 

try and bring hemp into widespread production (P. Ollerton, personal communication, 

December 2, 2020). The challenges at hand included: getting things done as part of a public 

body subject to public opinion; "crooks" in the industry; crops "going hot" and exceeding 

allowable THC levels; and lack of market for the product (P. Ollerton, personal communication, 

December 2, 2020). Most of his discussion focused on the CBD and THC potential uses of hemp. 

When asked about its other uses, hempcrete and as a fiber crop were both strong contenders. 

However, the issue with these uses was processing the raw material. Hemp must be processed 

differently than cotton to be usable as a fiber, which means that farmers may not be able to use 

machines and skills they have already invested in. Additionally, it must be shipped overseas 

because the United States has historically had no hemp production, and thus, there are no 

domestic spinning mills that can handle it.  

Conclusions 

Limitations 

There are some potential caveats to the data and, thus, analysis. Among these could 

include applicability, as research on hemp in the United States has until very recently not been 
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feasible for legislative reasons. Confounding variables such as grandfathered water rights or 

subsidies are also not included in the data. Historical amounts for the latter can be found via 

the Environmental Working Group's Farm Database. Still, they cannot be fully factored into a 

projected cost-benefit analysis based solely on this author's knowledge (Judkins, 2008). With 

the aid of a legal consultant or otherwise educated ally, it is possible that subsidies could be 

included in a comparison between cotton and hemp cultivation. However, given the limitations, 

this analysis only factored in immediate and directly comparable values. An area of analysis that 

is lacking would be potential consumer attitudes to hemp as a product. This is crucial to 

estimating whether hemp would have a commercial future. In its earlier iterations, this study 

was designed to include a qualitative analysis of hemp and cotton fabric samples based on the 

impressions of a randomly selected survey group. With COVID-19 limiting in-person 

interactions, this was unfortunately abandoned. 

Further suggestions were to include survey and potentially interview responses of 

current cotton growers in Arizona on their knowledge about and perspectives on hemp. The 

target audience was the Arizona Cotton Growers' Association; however, efforts to contact them 

were not met with success. While one interview did come to fruition, more data points would 

be encouraged. This would also gather more information about water rights and subsidies 

directly from those who use these programs. Survey responses could alleviate the burden of 

the limitation of not being able to compare cotton and hemp in a quantitative cost-benefit 

analysis directly.  
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Further Recommendations 

Due to these shortfalls, recommendations would include undertaking the analyses that 

were not possible. The appendix consists of the sample survey intended for distribution to the 

Arizona Cotton Grower's Association and the design and execution parameters for the 

qualitative survey. The author is also available for contact to discuss sample materials for the 

qualitative survey; cotton can be treated in various ways that hemp is not, and it would be 

prudent to consider these in selecting sample materials. Further interviews based on the 

questions included would also be recommended for triangulation.  

Final Remarks 

In the face of the pressures of climate change, population growth, and increasing 

demand for textile goods due to the population growth, choices must be made to preserve 

both livelihoods and production. Hemp has potential as a replacement crop for cotton, but its 

implementation faces numerous hurdles. More study is recommended to bolster this 

conclusion as well as guide policy on a fiber for the future. 
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Producer Survey Questions and Design 

 This survey was made in Qualtrics. It is recommended to allow at least one month from 

the date of releasing the survey to closing the survey with reminders sent at the halfway and 

three quarters marks. 

Q1 Please indicate your age range. 

o 18 - 24  

o 25 - 44 

o 45 - 64 

o 65 - 74  

o 75 or older 
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Q2 What is your sex? 

o Male  

o Female 

 
Q3 Choose from one or more of the following to describe your ethnicity (optional): 

▢ White  

▢ Black or African American 

▢ American Indian or Alaska Native 

▢ Asian 

▢ Native Hawaiian or Pacific Islander 

▢ Other 
 

Q4 How many years have you been farming? (dropdown in original) 

▼ Less than five years (1) ... Thirty years or more (5) 

Q5 Which crops do you regularly grow? (Check all that apply) 

▢ Citrus  

▢ Cotton 

▢ Tree Fruit and Nuts   
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▢ Vegetable Crops 

▢ Seed Crops 

▢ Grain Crops  

▢ Other (please write in)  

 
Q6 What are your motivations for growing cotton? Please rank from most to least motivating 

factors. (This was a drag-and-rank question in the original.) 

______ Family tradition 

______ Government subsidies for product 

______ Grandfathered water rights for farm 

______ Favorable market conditions 

______ Previous investment (land, technology, education, etc.) 

______ Other (please write in) 

 
Q7 How knowledgeable do you consider yourself about hemp as an industrial crop? 

o Extremely knowledgeable 

o Very knowledgeable 

o Moderately knowledgeable  

o Slightly knowledgeable 

o Not knowledgeable at all 
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Q8 What might motivate you to grow industrial hemp? Please rank from most to least 

motivating factors. (This was a drag-and-rank question in the original.) 

______ Government subsidies for product 

______ Protected water rights 

______ Subsidies/loans for investment (equipment, education) 

______ Favorable market conditions 

______ Other (please write in) 

 
Q9 Would you currently grow industrial hemp (within the next two seasons)? 

o Definitely would 

o Probably would  

o Might or might not  

o Probably would not  

o Definitely would not  
 

Q10a I would be interested in answering further questions in a group or individual virtual 

interview setting. 

o Yes 

o Maybe  

o No  
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Q10b Please add your contact information if you answered "Yes" or "Maybe" to the previous 

question. 

 

Consumer Survey Questions and Experiment Design 

This inquiry did not reach the stage of publication and release and as such is presented 

as a guideline for interested parties. The ideal setting would be in a neutral public area during 

working hours and aimed at sampling a "general public" – average age, income, ethnic 

background, and knowledge of hemp and textiles for the area. This is to control for bias about 

hemp as a fiber since the plant is often conflated with cannabis' psychoactive or medical uses 

and to control for responders who might be able to identify the samples more easily than the 

general public due to previous experience with textiles. If budget allows, it would be beneficial 

to have small sample swatches of hemp and cotton fabrics available for responders to take 

home in exchange for their responses –advertised as free glasses wipes, napkins, handkerchiefs, 

or perhaps in this era, face masks – as an incentive to participate. Otherwise, two samples are 

required, one of each type of fabric. Knits would be more familiar to responders since it makes 

up most T-shirt fabric, but woven would also be acceptable as long as their thread counts are 

similar. Both samples should be the same color and size (at least 6" square is best) and the 

cotton sample must be made from non-mercerized yarn (hemp is not regularly available with 

this treatment). Because the samples will be handled frequently, edges should be pinked or 

hemmed to avoid fraying and looking unkempt, which could influence responder's attitudes 

about wear. It is likely that only one survey conductor will be necessary. The samples should be 
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marked by a small distinguishing mark on the back of the fabric to differentiate them, 

preferably written on rather than appliqued, embroidered, or otherwise applied in a way that 

might affect texture. In the survey questions these are differentiated as triangle and circle. 

After disclosing that participation is part of a study/survey, invite the participants to feel 

the samples. Allow them to hold and manipulate the fabrics as they wish so long as it does not 

damage the integrity of the fabric swatch. It is best to randomize the order in which the 

samples are given to participants so that if multiple participants take it in succession with the 

previous/upcoming responders in attendance, the responses bias each other as little as 

possible. Once they have felt the samples, distribute the following questionnaire to them. 

Ideally the survey can be taken while the responder is still present and able to feel the samples. 
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Q1 What is your age range? 

o Under 18  

o 18 - 24  

o 25 - 34  

o 35 - 44  

o 45 - 54  

o 55 - 64  

o 65 - 74  

o 75 - 84  

o 85 or older  
 

Q2 What is your sex? 

o Male  

o Female  
 

Q3 Choose one or more races that you consider yourself to be (optional): 

▢ White  

▢ Black or African American  

▢ American Indian or Alaska Native  



27 
 

▢ Asian  

▢ Native Hawaiian or Pacific Islander  

▢ Other 

Q4 Please rate the samples you felt today for the following values. 

 
Extremely 

similar 
Very similar 

Moderately 

similar 
Slightly similar Not similar at all 

Stretchiness  o  o  o  o  o  

Smoothness  o  o  o  o  o  

Softness  o  o  o  o  o  

Heaviness  o  o  o  o  o  

Thickness  o  o  o  o  o  
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Q5 Please choose which of the two samples you prefer for each trait. 

 Triangle Circle No preference 

Stretchiness  o  o  o  

Smoothness  o  o  o  

Softness  o  o  o  

Heaviness  o  o  o  

Thickness  o  o  o  

 

Q6 I would wear something made out of either fabric. 

o Strongly agree  

o Agree  

o Somewhat agree  

o Neither agree nor disagree  

o Somewhat disagree  
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o Disagree  

o Strongly disagree  
 

Q7 The materials my clothes are made out of matter to me. 

o Strongly agree  

o Agree  

o Somewhat agree  

o Neither agree nor disagree  

o Somewhat disagree  

o Disagree  

o Strongly disagree 
 

Q8 Please rank the following characteristics by importance to you when choosing an article of 

clothing to purchase. 

______ Price 

______ Durability 

______ Style 

______ Color 

______ Fit/comfort 

______ Utility 

______ Manufacturer practices 

______ Brand 



30 
 

______ Fiber/material 

______ Condition (new/used) 

______ Other (please write in) 

 

Q9 I will pay a higher price for items that I feel are made out of premium materials. 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 

Q10 If a garment is advertised as being more environmentally responsible, I am more likely to 

want to buy it. 

o Definitely true  

o Probably true  

o Neither true nor false  

o Probably false  

o Definitely false  
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Interview Questions 

This format assumes that the interviewer has already collected some demographics 

information about the subject and as such leaves these questions out of the structure. The 

conducted interview took approximately one and a half hours. 

1. How did you get started as a cotton farmer?  

2. How long have you grown cotton in Arizona? 

3. Why do you grow cotton? 

4. Is it common for cotton growers to grow more than cotton?  

a. (If the response is yes) What other crops have you grown or do you continue to 

grow? 

5. Do you grow mostly transgenic or non-modified cotton? 

a. (If the farmer switched from non-modified to transgenic) Did you notice a 

difference or change between the two? 

6. What have been the most challenging and rewarding aspects of growing cotton in 

Arizona for you? 

7. What makes you continue to grow cotton – i.e. what makes you say "I want to keep 

doing this instead of something else"? 

8. How is the market currently and who makes up most of your buyers? 

9. How do water rights factor into what you grow? 

a. Do you have grandfathered water rights to adhere to that function as "use it or 

lose it" credits? 
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10. Why does industrial hemp interest you as a farmer? What are its challenges? (This 

question may be rephrased to "Does industrial hemp interest you as a farmer?" if the 

subject is not already confirmed to have interest in hemp.) 

11. What do you see as the uses of industrial hemp? (This question may be omitted if the 

subject is not familiar with hemp as a crop.) 

12. Where do you see the future of cotton going in Arizona? 
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