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Abstract 

 Several issues are facing agricultural producers, including water conservation, 

sustainability, legislation, and carbon sequestration.  Understanding the issues facing 

farmers, as well as the attitudes and perceptions producers have regarding these issues, 

will provide a better understanding of how to help producers implement change within 

their operations.  The attitudes and opinions producers have regarding key issues will 

have an effect on how they adopt new ideas and changes in their production methods. 

 The researcher held four focus groups in the High Plains of Texas with 13 

participants who were directly involved in agriculture production.  Data were analyzed by 

grouping responses into common themes. 

 Similar themes arose in the four focus groups.  The producers face many issues 

daily, with the issues of water as the most significant.  The participants were already 

engaging in practices that help promote sustainability in agriculture.  The producers did 

not agree on a specific term or definition for sustainability, but each agreed that 

conservation and stewardship is of upmost importance in production agriculture.  The 

producers were planning to implement some practices that would help them become more 

sustainable and profitable.  Throughout all of the discussion, profitability and economics 

were heavily discussed.  These participants also had insight on carbon sequestration and 

the cap and trade legislation.  Most had a negative attitude toward the mention of cap and 

trade.
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Chapter I 

Introduction 

 

Background and Setting 

Agriculture is undergoing extensive changes in order to respond to a variety of 

global factors that include: continued population growth, vulnerabilities of a fossil fuel-

based energy system, climatic shifts, uncertain economies, and political instability 

(University of California - Davis, 2010).   The impacts of these factors are consequently 

felt through rising prices, food shortages, depletion of water sources, loss of soil 

productivity and prime agricultural lands to urbanization, a declining natural resource 

base, and declining economic capacity to sustain rural communities and households.  

Current and past agricultural practices have been successful in the United States to 

provide a safe and healthful food supply.  However, various agricultural practices are 

scrutinized for their non-sustainable impact on the environment and our natural resources 

(Texas Department of Agriculture, 2010). 

The Texas High Plains serves as a model for many factors that are driving change 

in agriculture.  Moore and Rojstaczer (2002) suggested that the Texas High Plains is an 

excellent area to study agricultural issues because the area offers a location where 

solutions can be found and then can suggest practices that other regions can implement.  

Texas High Plains has become one of the most intensive agricultural areas in the United 

States.   Agriculture conservatively accounts for more than 40% of the region‟s economy 

and depends heavily on water for irrigation from the Ogallala aquifer.  (Texas 
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Comptroller of Public Accounts, 2007).   It is estimated that 30% of the cotton and 25% 

of the cattle on feed in the United States are located in this area.   Agricultural change is 

happening in response to impending depletion of the Ogallala aquifer, a rapidly 

expanding dairy industry, the national mandate for biofuels, and unstable energy and 

grain prices (Texas Department of Agriculture, 2010).  To find and implement solutions, 

long-term research and a focused educational and outreach program are urgently needed.   

Diversified, integrated approaches to agriculture across multiple ecosystems must be 

designed that are economically viable, environmentally beneficial, and can produce 

needed yields of food, feeds, fibers, and biofuels without depletion of the resources upon 

which they depend (Sustainable Agriculture Research and Education, 2009). 

Sustainable Agriculture 

Sustainable agriculture is based upon three pillars: allow agricultural producers a 

means to maintain profitability over the long term, to promote stewardship of the natural 

resources, and provide quality of life to producers of all kinds.  Farmers and ranchers 

constantly seek new and innovative techniques and strategies to produce quality food, 

fiber, and fuels in a sustainable manner (Sustainable Agriculture Research and Education, 

2010).  The United States Department of Agriculture (USDA) defines sustainable 

agriculture as: “an integrated system of plant and animal production practices having a 

site-specific application that will, over the long term: satisfy human food and fiber needs; 

enhance environmental quality and the natural resource based upon which the agricultural 

economy depends” (USDA National Agriculture Library, 2007, para. 8).   The concept of 
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sustainable agriculture is constantly changing; therefore any definition of the term is not 

definitive (Feenstra, Ingels, & Campbell, 2010). 

Integration of sustainable agriculture is easy for most producers.  Simply 

introducing crop rotations and grazing rotations into an enterprise can increase 

sustainability.  Other means of sustainable agriculture include practicing conservation 

tillage, planting cover crops, and insect and weed management.  Producers must 

remember that there is no one plan that will work for all operations.  Producers should 

instead choose practices that will improve sustainability in their particular situation 

(Sustainable Agriculture Research and Education, 2009). 

Agricultural consumers can also help support and promote sustainable agriculture.  

Patronizing farmers markets allows the consumer to communicate directly with the 

grower and gives producers the chance to meet and educate their customers about 

agricultural practices.  Community and school gardens serve as educational outlets for 

agriculture while producing food for surrounding families.  Pick-your-own farms give 

consumers the opportunity to acquire fresh produce right from their field or orchard 

(Sustainable Agriculture Research and Education, 2010). 

Water Conservation 

The Texas High Plains region is facing a water crisis as water is used intensively 

though irrigation for the production of cotton and corn.  The main water source for the 

region is the Ogallala aquifer (see Figure 1.1).  The current rate of use has caused this 

aquifer to decline by more than one foot per year.  If this level of water use continues, the 

demand for water will exceed the supply in 10 to 20 years.  Agriculture in the Texas High 
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Plains is a $20-billion-per-year industry and water shortages will pose a serious threat to 

the economical success of the region (Sustainable Agriculture Research and Education, 

2009).  Water tables are dropping and the aquifer must have time to recharge.  In the 

future, cities will be forced to use water needed for agricultural irrigation (Lawton, 2010).  

Irrigation for agricultural use not only causes a decline in the water tables, this process 

can be quite expensive for producers.   

If producers are more aware of their water use and adopt more efficient 

technologies, they will see decreased costs and increased profits.  Simple changes in 

irrigation nozzles and hoses have allowed producers to increase water efficiency by at 

least 15% (Lawton, 2010).  The increased demand for water conservation has prompted 

seed companies to develop more water efficient and drought tolerant crops (Collins, 

2009). 

 

 

 

 

 

 

 

 

 

Figure 1.1.The Ogallala Aquifer (Texas Water Development Board, 2004). 
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Carbon Sequestration  

Carbon sequestration is the process of removing carbon dioxide from the 

atmosphere.  Sustainable agriculturalists work to ensure a reduced carbon footprint and to 

incorporate practices that promote stewardship of the land‟s natural resources 

(Sustainable Agriculture Research and Education, 2010).  Climate change is affected by 

agricultural practices and “sequestration activities can help prevent global climate change 

by enhancing carbon storage in trees and soils, preserving existing tree and soil carbon, 

and by reducing emissions of carbon dioxide, methane and nitrous oxide” (U.S. 

Environmental Protection Agency, 2010, p. 1).  Many agriculture practices already help 

sequester carbon.  The release of carbon from farming equipment is offset by the uptake 

of atmospheric carbon dioxide by forests and agriculture.  Therefore, agricultural and 

forestry activities can both contribute to the accumulation of greenhouse gases in the 

atmosphere, and be used to help prevent climate change by avoiding the further release of 

emissions and sequestering more carbon (U.S. Environmental Protection Agency, 2010).  

Lal (2004) stated sequestration activities have the potential  to reduce carbon emissions 

by five to 15% per year.   

Climate and energy legislation, commonly referred to as cap-and-trade, passed the 

United States House of Representatives in June 2009.  According to the EPA (2010), cap-

and-trade programs will incentivize efficiency and innovation; while providing strict 

accountability for the environment, without slowing or stopping economic growth. 
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Theoretical Framework 

Rogers‟ (2003) Diffusion of Innovation and Ajzen and Fishbein‟s (1991) Theory 

of Planned Behavior were instrumental in the design of this study.  The Diffusion of 

Innovation theory allowed the researcher to understand why certain groups adopt new 

practices and choose to utilize new technologies.  This theory addresses the rate of 

adoption and explains why and how decisions for adoptions are made (Rogers, 2003).   

The Theory of Planned Behavior was designed to help explain human behavior, a 

complex and difficult task (Ajzen, 1991).  This theory helped provide insight into why 

agricultural producers make decisions to adopt new practices.  Before the adoption of 

new practices can be recommended, it is important to understand why producers 

currently use the production practices they do.   

Problem Statement 

Radical changes are being made within agriculture; most of these changes are 

driven by legislation (University of California - Davis, 2010).  Issues regarding water 

conservation and carbon sequestration are receiving more attention from various 

stakeholder groups due to water shortages and climate change.  Aspects of sustainable 

agriculture can greatly reduce the amount of irrigation water used and the amount of 

carbon dioxide released into the atmosphere.  The High Plains of Texas‟ infrastructure 

provides a solid basis for economic growth for the area, and the region‟s natural 

resources are expected to meet the demands of the region‟s industries during the near 

future (Texas Comptroller of Public Accounts, 2007). Therefore, this area is ideal for 

researchers to study and advance sustainable agricultural production practices. 
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Adoption of sustainable practices will allow the region to be more profitable over 

the long term, preserve the natural resources, and provide a better quality of live for 

agricultural producers (Sustainable Agriculture Research and Education, 2009).  Progress 

cannot be made on critical issues until it is understood why agricultural producers have 

adopted or have not adopted certain practices and how they feel about issues that impact 

their livelihood. Before suggesting or forcing changes upon producers, more 

understanding is needed of the opinions, attitudes, and perceptions of the producers.  

Purpose and Research Questions 

The purpose of this study was to determine the attitudes and opinions toward 

sustainable agriculture through focus groups with agricultural producers on the High 

Plains of Texas.  The information gathered through this research will provide 

comprehension of why and how agricultural producers make decisions regarding their 

farming operations.  The following research questions guided this study: 

1. What are the characteristics of the selected agricultural producers of this 

study? 

2. What are the problems facing agricultural producers in the High Plains of 

Texas? 

3. What practices related to sustainable agriculture are producers implementing? 

4. What changes have producers recently made to diversify their operations? 

5. How do producers feel about water conservation and desired future means? 

6. What are agricultural producers‟ perceptions of carbon sequestration? 
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Limitations 

This study had three limitations.  First, agricultural producers were difficult to 

recruit to the focus groups sessions resulting in a smaller number of participants.  Second, 

due to the qualitative nature of the study, the results cannot be generalized to a larger 

population.   Also, the producers who participated in the research focus groups represent 

a small area of the High Plains; therefore, caution must be used when transferring these 

results to other areas.  Finally, this study is part of a USDA grant; therefore, focus group 

participants were asked to discuss the research priorities that the USDA Agriculture and 

Food Research Initiative (AFRI) at the National Institute of Food and Agriculture (NIFA) 

have developed.  This information was not pertinent to the purpose of this study; 

therefore it was not reported in this document. This information will be provided in 

subsequent research publications. 

Assumptions 

This study had three assumptions.  First, the researchers assumed that all 

participants answered the questions in complete honesty.  Second, it was assumed that all 

participants in the study were involved in agriculture and had adequate knowledge of the 

industry to provide quality responses.  Third, it is assumed that the moderator‟s guide was 

thorough enough to illicit rich detail from the participants. 
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Chapter II 

Review of Literature 

 

This review of literature displays a theoretical framework based upon the 

Diffusion of Innovations Theory and the Theory of Planned Behavior to help understand 

the attitudes and opinions of agricultural producers on issues related to sustainable 

agriculture in the High Plains of Texas.  Other relevant studies are discussed to further 

explain the topic of sustainable agriculture and related issues such as water conservation 

and carbon sequestration. 

Sustainable Agriculture 

The idea of sustainable agriculture means very different things to different people, 

because the field of agriculture is broad and a wide range of alternative practices exist 

(Dunlap, Beus, Howell, & Waud, 1992).  According to the USDA:  

The term sustainable agriculture means an integrated system of plant and animal 

production practices having a site-specific application that will, over the long 

term: satisfy human food and fiber needs; enhance environmental quality and the 

natural resource base upon which the agricultural economy depends; make the 

most efficient use of nonrenewable resources and on-farm resources and integrate, 

where appropriate, natural biological cycles and controls; sustain the economic 

viability of farm operations; and enhance the quality of life for farmers and 

society as a whole (USDA National Agriculture Library, 2007, para. 8). 
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Farmers and ranchers are recognized as the leaders and primary stewards of the 

nation's natural resources.  These producers are aware of the growing public concern for 

environmental protection and sustainable development.  Like professionals in many other 

areas, agriculturists are being challenged to express a commitment to environmental 

improvement (Harrison, 2002).  Today‟s sustainable agricultural practices commonly 

include: crop rotations, pest control strategies, increased weed control, more soil and 

water conservation practices, and strategic use of animal and green manure (USDA 

National Agriculture Library, 2007, para. 8).  There is no law or rule that says farmers 

must adopt sustainable agriculture practices; farmers adopt sustainable practices because 

they want to be good stewards of the soil.  Sustainable practices help to reduce ground 

and surface-water pollution, to produce quality products with reduced amounts of 

chemicals, and to reduce health risks to farm families and livestock (Drost, Long, Wilson, 

Miller, & Campbell, 1996).   

Producer attitudes and conservation practices are closely related (Doll & Jackson, 

2009).  Wilson (1997) stated that the factors that influence farmer participation in 

conservation programs are very complex and not fully understood.  According to 

Miranowski and Shortle (1986), there is a strong connection between the perceptions and 

attitudes of producers and their conservation actions.  When producers feel that their 

actions will positively influence their profit, they are more likely to engage in activities 

that promote conservation and preservation of the natural resources (Schneider & Francis, 

2006).   
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Water Supply 

 Farmers‟ attitude toward conservation practices or actions will strongly impact 

their decisions to adopt new practices and change their way of production to be more 

sustainable.  Because farmers are often in tight financial situations, project planners and 

researchers need to recognize the complexity of farmer attitudes and how those attitudes 

impact farmers‟ water usage (Ahnstrom, Hockert, Bergea, Skelton, & Hallgren, 2008).  

Bruening and Martin (1992) found that groundwater and water quality issues are a great 

concern to farmers.  This study also showed that extension specialists and educational 

outreach programs should provide more opportunities for producer education.  

Agricultural producers said they would be better able to make efficient use of the water 

supply if they were better educated about conservation practices (Bruening & Martin, 

1992). 

High Plains agriculture relies heavily on irrigation from the Ogallala Aquifer (see 

Figure 2.1).  The Ogallala is one of the largest aquifers on the planet.  It underlies about 

174,000 square miles and reaches across all or segments of eight states including: South 

Dakota, Nebraska, Wyoming, Colorado, Kansas, Oklahoma, New Mexico, and Texas.  

Approximately 95% of the water pumped from the Ogallala is for irrigation.  The High 

Plains area represents 65% of the total irrigated acreage in the United States (High Plains 

Underground Water District No 1., 2005). 

Early settlers believed the water supply from the Ogallala was unlimited.  In the 

1930s, people began to realize the potential of the vast water from the aquifer.  By 1949, 

about 2 million acres of the Southern High Plains utilized water from the Ogallala for 
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irrigation.  The area saw an increase from about 4 million acre-feet in 1949 to nearly 18 

million acre-feet in 1980.  In the early days of irrigation from the Ogallala, very little 

water conservation equipment or technology had been invented.  Consequently, large 

amounts of water were lost to evaporation and deep percolation.  The future of the 

Ogallala aquifer ultimately depends upon its management by each of its water 

users (High Plains Underground Water District No 1., 2005). 

 

 

 

 

 

 

 

 

 

 

 

 

Groundwater conservation districts are the preferred way to manage groundwater 

resources in Texas (High Plains Underground Water District No 1., 2005).  Each water 

district is required to develop a management plan, and to determine the amount of 

Figure 2.1.The Ogallala Aquifer Diagram (High Plains Water District, 

2005). 



Texas Tech University, Caitlin Frederick, 2010 

 

13 

 

useable groundwater.  Texas House Bill 1763 was enacted in 2005 to help resolve 

conflicts between water districts.  This bill requires water districts set a desired future 

condition for their part of the Ogallala Aquifer.  Districts had until September 1, 2010 to 

determine their desired future aquifer condition.  Groups were advised to use a 50-year 

planning horizon.  An advantage to this approach is was districts gained a better 

understanding of the amount of water being pumped and how such pumping affected 

other groundwater districts (Petrossian, Ridgeway, & Donnelly, 2007). 

The High Plains Underground Water District NO. 1 (HPWD) service area consists 

of Bailey, Cochran, Hale, Lubbock, Lynn, and Parmer counties, as well as portions of 

Armstrong, Castro, Crosby, Deaf Smith, Floyd, Hockley, Lamb, Potter, and Randall 

counties in Texas (see Figure 2.2).  The HPWD serves 10,728 square miles or 6,865,920 

acres. (High Plains Underground Water District No 1., 2005).  The HPWD has chosen to 

set their desired future means at 50/50.  This means that in 50 years, the HPWD plans to 

have 50% of the current water available.  In order to make the 50/50 goal possible for 

water districts, some type of monitoring and enforcement practices must be designed.  

Esseks and Kraft (1993) found that farmers who have already started to implement 

conservation practices will be more likely to allow monitoring of the irrigation water they 

are pumping.   
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Water Conservation Practices 

“Efficient agriculture water conservation practices are essential to ensure the 

viability of Texas‟ agricultural industry” (Texas Water Development Board, 2004, p. 11).  

Water for irrigation is the largest water use in Texas; irrigation accounts for 42% of the 

state‟s water demand (Texas Water Development Board, 2004).  The increasing 

population in Texas poses a challenge in meeting the water needs of the state, but many 

tools are available to help efficiently manage and conserve water (Sanger, 2005).  These 

tools include irrigation nozzles which conserve up to 15% more water, tillage practices, 

Figure 2.2.The High Plains Water District Coverage Area (High Plains 

Underground Water District No 1., 2005). 
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irrigation scheduling technology, and more drought tolerant seed varieties (Texas Water 

Development Board, 2004). 

Irrigation scheduling involves managing the soil to make water available to plants 

when it is needed.  Soil moisture and weather monitoring are used to help determine 

when to irrigate and how much water should be applied.  When using any type of 

irrigation, the scheduling should always be based on the crop‟s water needs (Texas Water 

Development Board, 2004).   

Producers also prepare their fields for more efficient water use.  Laser leveling is 

a technique that helps decrease the amount of water runoff, and allows water to be evenly 

distributed across the field.  This conservation practice can reduce water use by 20-30% 

and increase yields 10-20%.  Furrow diking is an additional means of field preparation.  

Irrigation and rain water is captured in indentations between crop rows.  The water held 

can infiltrate into the soil and can greatly benefit dry-land farmers, sprinkler irrigators, 

and alternate row water irrigators.  Conservation tillage is a different means of field 

preparation.  This method leaves 30% of the soil surface covered with crop residue, 

thereby decreasing wind and water erosion (Texas Water Development Board, 2004).   

Efficient irrigation systems will aid in the water conservation efforts.  LEPA or 

low energy precision application and LESA or low elevation spray application pivots are 

utilized to help conserve both water and energy.  Drip irrigation is also a means of water 

conservation.  This system applies small amounts of water to areas surrounding plant 

roots.  This method helps decrease water loss due to evaporation and helps provide 

uniform water application (Texas Water Development Board, 2004).    
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Groundwater districts in Texas are considering the installation of meters on 

groundwater wells used for agriculture irrigation.  Metering would allow for monitoring 

of water use and could lead to the enforcement of water pumping limits.  Metering wells 

can range from $600 to $2,500. In addition to initial costs producers will face 

maintenance costs.  Farmers who operate many wells will experience substantially higher 

production costs, but metering irrigation will help provide producers with a better 

understanding of the amount of water they currently use (Sanger, 2005). 

In terms of water conservation, Sanger (2005) found producers fear metering 

water used for irrigation will lead to water use restrictions.  Alternatively, water 

restriction will help ensure that there will be a sufficient supply of groundwater for many 

years to come. 

Carbon Sequestration and Climate Change 

 “Carbon sequestration is the process through which agricultural and forestry 

practices remove carbon dioxide (CO2) from the atmosphere” (U.S. Environmental 

Protection Agency, 2010, p. 1).   Sustainable agriculturalists work to ensure a reduced 

carbon footprint and to incorporate practices that promote stewardship of the land‟s 

natural resources (Sustainable Agriculture Research and Education, 2010).   

 Esseks and Kraft (1993) found that consumers believed human and agriculture 

processes are a major cause of ecological problems.  These consumers also said the future 

success of farming depends on the ability of farmers to imitate a natural ecosystem and 

use natural fertilizers.  The study found that farmers who owned large amounts of land 

tended to be less concerned about the negative environmental impacts caused by 
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agriculture; this could be due to agri-business and the profits associated with agricultural 

production.  Yield is the most important indication of successful farming because income 

is based upon production, and all farmers must have concern for economic stability.  The 

economic factors associated with farming need to be combined with environmental 

sustainability for a true indicator of successful farming (Esseks & Kraft, 1993). 

 According to Holloway and Ilbery (1996), climate change has been studied, but 

there has been little consideration of farmers and their attitudes toward the effects of 

climate change on their farms.  Farmers‟ attitudes and perceptions of climate change and 

environmental impact need to be examined more thoroughly.   Farmers commonly 

believed that global warming presents both positive and negative factors which impact 

the environment (Holloway & Ilbery, 1996).  One positive factor, an increased growing 

season, may benefit agricultural production in some parts of the world.  On the other 

hand, higher temperatures and drier soils may be detrimental to other geographical areas 

of agriculture production (Parmesan & Yohe, 2003).   

 Climate change is affected by agricultural practices, but sequestration activities 

can aid in the prevention of global climate change by increasing carbon storage in trees 

and soils, preserving the condition of existing tree and soil carbon, and by reducing 

emissions of carbon dioxide, methane, and nitrous oxide (U.S. Environmental Protection 

Agency, 2010).  Many agriculture practices already help sequester carbon.  Emissions are 

offset by the uptake of atmospheric carbon dioxide by forests and agriculture.  Therefore, 

agricultural and forestry activities can both contribute to the accumulation of greenhouse 
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gases in the atmosphere, and be used to help prevent climate change by avoiding further 

emissions and sequestering additional carbon (U.S. Environmental Protection Agency). 

Climate and energy legislation, which is commonly referred to as cap-and-trade, 

passed the United States House of Representatives in June 2009.  According to the. EPA 

(2010) cap and trade is based on three critical principles: a cap on carbon emissions, 

complete accountability for the environment, and simplicity of design and operation.  The 

EPA stated a cap on carbon emissions is vital to the protection of public health and 

protection of the environment.  Emission caps will ensure health and environment 

protection will all sustainability for the future.  Accountability for the environment 

includes monitoring and reporting requirements which will require stringent management 

of carbon emissions.  The U.S. EPA further states, simplicity of cap and trade will 

increase effectiveness and decrease cost and time associated with implementing the 

program. 

Producers’ Attitudes and Behaviors Toward Production Practices 

 Jones (2003) found farmer attitudes toward agriculture and environmental factors 

influence their decision to adopt sustianable agricultural practices.  The producers chose 

to adopt sustainable agricultura practices when they had a postive attitude toward 

protecting the environment.   Jones also concluded producers made production-related 

decisions based upon economics, but also showed concern for sustainability.  Jones 

further found producers‟ ultimate decisions to adopt sustainable practices were based on 

economic success.  Huylenbroeck and Whitby (1999) indicated producers normally have 

a positive attitude toward practices which promote sustainablity within agriculture. 
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Producers‟ positive attitude toward sustainability showed agricultural producers are 

concerned with environmental protection and safety.   Shanahan, Scheufele, and Lee 

(2001) found in terms of attitude, producers made decisions to adopt new practices if the 

percieved benefits were greater than the risks.  If the new practice had the ability to out 

preform the old, producers were more willing to accept the risks associated with the 

practice. 

 Hall (2008) studied producers decisions to adopt organic production. This stufy 

found producer decisions are related to several factors.  Hall concluded education level, 

family legacy of farming, and political affiliation also influence a producers‟ decision to 

adopt organic agricultural practices.  Economic and technical concerns also influence 

decision making (Hall, 2008).  Cobourn (2009) studied producers‟ insecticide use and 

found that producers made the decision to use the product if it had been shown to 

increase yeild and profitability of the crop.  Producers needed economical evidence 

inorder to help support their decision to adopt use of insecticide.  Klumpp, Brorsen and 

Anderson (2008) found Oaklahoma wheat producers generally made decisions opposite 

of the trend, instead of chosing to make the same decisions as their fellow producers.  In 

regard to grain price, the trend follower producers held their product while hoping the 

price would continue to rise.  Oaklahoma wheat producers instead sold their product for 

the current market price, incase the price were to decrease in the near future.  
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Theoretical Framework 

Diffusion of Innovations Theory 

The Diffusion of Innovations Theory is a theory of why, how, and at what rate 

new ideas and technology spread throughout culture.  According to Rogers (2003), 

diffusion is “the process in which an innovation is communicated through certain 

channels over time among the members of a social system” (p.  5).  Innovation is “an 

idea, practice, or object that is perceived as new by an individual or other unit of 

adoption” (p.  11).   The theory includes four main elements: the innovation, 

communication channels, time, and the social system or context (Rogers, Diffusion of 

Innovations, p. 10).  Knowledge of the Diffusion of Innovations theory guided this study 

and assisted in the understanding of the adoption of conservation practices.   Using the 

Diffusion of Innovations theory, Padel (2008) found that understanding producer 

attitudes about decision making processes can help researchers and other institutions 

offer suggestions for improvement. 

Diffusion of new ideas 

  The first element of the theory, innovation, is dependent on five characteristics.  

These elements are: relative advantage, compatibility, complexity, trialability, and 

observability (Rogers, 2003).  Relative advantage is the level to which a new innovation 

is perceived as better than the idea it replaces.  Compatibility is the degree to which an 

innovation will coincide with the current needs of the adopters.  Complexity is described 

as the level of difficultly for use and implementation.  Trialability describes how easily 

the innovation can be used on a daily basis.  Observability is how well the results of an 
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innovation are visible to others (Rogers, 2003).  These characteristics help the researcher 

understand why certain innovations spread faster and are adopted more quickly than 

others.  

The second element of the Diffusion of Innovation Theory is communication.  

Communication can be defined as the process of contributors sharing and creating 

information with each other to reach a common understanding of the concept.  Channels 

of communication are the means in which messages get from one individual to another.  

Diffusion is a type of communication where the content of the message is related to a 

new idea (Rogers, 2003).  The process of communication at its most basic level includes 

the innovation, an individual who has knowledge of the innovation, another individual 

who has not experienced the innovation, and a communication channel between the two 

individuals.  Diffusion is a social process that requires interpersonal communication 

relationships between adopters (Rogers, 2003). 

The third element of the theory is time; time is involved in diffusion in three 

ways.  The first element of time is the amount of time an individual takes from learning 

of an innovation to either adopting or rejecting the innovation (Rogers, 2003).  The 

second element addresses how long an individual takes to adopt or reject an innovation in 

relation to other members of the society.  The third and final element of time is in regard 

to the innovation‟s adoption or rejection rate within a societal system (Rogers, 2003). 

The innovation-decision process is the process from first knowledge of an 

innovation, to the creation of an attitude about the innovation, to a decision to adopt or 

reject, to implementation and use of the new idea, and then to confirmation of this 
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decision (Rogers, 2003).  Thus the researcher can identify five steps in the innovation-

decision process: knowledge, persuasion, decision, implementation, and confirmation.   

Rogers (2003) outlined five categories that explain adopters based on their 

innovativeness: innovators, early adopters, early majority, late majority, and laggards.  

Innovators are those that actively seek information about upcoming ideas.  These 

individuals are heavily involved in various communication channels; they are the first of 

the classifications to adopt new ideas.  Rogers further explains, the other categories of 

innovativeness will follow sequentially behind the innovators in adoption of an idea.  

Early adopters serve as a role model for potential adopters; they are able to answer 

critical questions regarding innovations.  The early majority group includes individuals 

who adopt practices slightly before most members of the social system.  Late majority 

adopters are those who are at first skeptical about the new idea, and adoption may be due 

to social pressure or out of economic necessity.  Laggards are the last members of a 

system to adopt an innovation or may be those who never adopt an innovation (Rogers). 

 The fourth and final element of diffusion is the social system.  A social system is 

a set of individuals or groups who are participating in joint problem solving in order to 

accomplish a goal set forth by the group (Rogers, 2003).  Members of this social system 

will include opinion leaders and change agents.  Opinion leaders are those individuals 

who will influence others with their beliefs and opinions.  Change agents are usually 

professionals who influence their clients‟ innovation-decisions directly (Rogers 2003). 
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Innovation decisions 

Innovations are adopted because of the decisions individuals or groups make.  

The way in which a decision is reached is a very important influence on the social system 

(Rogers, 2003).  A new innovation can be adopted or rejected either by an individual 

member of the social system, or by the entire system.  Social systems have two methods 

of deciding on an innovation using either a collective decision or an authority decision.  

Normally decisions that are made using authority will have the fastest rate of adoption 

(Rogers, 2003). 

Optional innovation-decisions are choices made individually to adopt or reject an 

innovation, regardless of the group decisions.  Collective innovation-decisions are made 

collaboratively within a group (Rogers, 2003).  Most or all members of the system 

usually conform to the decision to accept or reject an innovation.  Authority innovation-

decisions are made by the members of the group who hold power over the group.  All 

members of the system must implement an innovation at the direction of their authority 

(Rogers, 2003). 

When a social system is involved in decision making and adoption of an 

innovation, consequences will exist.  Rogers (2003) defines consequences as “the 

changes that occur to an individual or social system as a result of the adoption or 

rejection of an innovation” (p.30).  Three types of consequences exist: desirable versus 

undesirable, direct versus indirect, and anticipated versus unanticipated.  Desirable versus 

undesirable consequences are functional or dysfunctional, depending upon the effect the 

innovation has on society.  Direct versus indirect consequences are dependent upon on 
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how quick the changes are adopted.  Anticipated versus unanticipated consequences 

depend on whether or not the changes are recognized and intended by the members of the 

social system (Rogers). 

Theory application 

Other studies within agriculture have used the Diffusion of Innovations theory to 

help understand producers and other agricultural stakeholders.  Padel (2008) used focus 

group methodology and the Diffusion of Innovation theory to understand organic 

producers in Europe.  This study found that economics is an influencing factor in famers‟ 

decision making.  Cannarella and Piccioni (2010) used the Diffusion of Innovations 

theory to help understand the process of farmers moving from conventional farming 

practices to adopting a more organic approach to production.  Padel (2001) used the 

theory to study conventional farmers and how they chose to make the decision to move to 

organic production and found adoption rates were highly influenced by social factors 

such as word of mouth, public opinion, and pressure from neighbors and colleagues.  

Berger (2001) utilized the Diffusion of Innovations theory to study the rate of technology 

adoption among agricultural producers.  This study found that adoption rates are 

influenced by the cost of the adoption and the experiences of neighboring producers.  

Pannell et al. (2006) found that a producer‟s adoption of a conservation practice will 

depend on how well it will help them achieve their current production goals.  

The Theory of Planned Behavior 

The Theory of Planned Behavior was designed to help explain human behavior, a 

multifaceted and complicated task (Ajzen, 1991).  This theory is widely used in 
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prediction and study of human behavior (Broadhead-Fearn, 2006).  The theory was 

derived from the Fishbein and Ajzen (1975) Theory of Reasoned Action.  Within the 

Theory of Reasoned Action, intention serves as the best predictor of behavior.  Intention 

is directly influenced by subjective norms and attitudes.  Subjective norms were 

described as the social pressure to display a certain behavior that an individual believes to 

be present; while attitudes directly related to a behavior were identified as an individual‟s 

perception of whether performing a behavior would have a negative or positive impact 

and portrayal (Broadhead-Fearn, 2006).  The theory started as the Theory of Reasoned 

Action (TRA) then perceived behavioral control was added to create the Theory of 

Planned Behavior (Ajzen, 1991).  The theory was formed to manage the TRA‟s 

limitations in dealing with behaviors in which humans did not have complete, voluntary 

control (Ajzen, 1991).  The TRA was only appropriate when individuals intentionally 

think about performing or not performing behaviors in advance. 

Figure 2.3 shows the basic process in which behaviors are performed in regard to 

the Theory of Planned Behavior.  “As a general rule, the more favorable the attitude and 

subjective norm with respect to a behavior, and the greater the perceived behavioral 

control, the stronger should be an individual‟s intention to perform the behavior under 

consideration” (Fishbein, Ajzen, & Hornik, 2007, p. 5). 
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The framework created as a result of the Theory of Planned Behavior ties together 

three primary elements that influence intention to perform a behavior.   Ajzen (2006) 

declared that attitude toward the behavior is a combination of the strength of a certain 

belief and the evaluation of the behavioral outcome.   Subjective norm takes into account 

others‟ beliefs about a behavior including how others perceive the action.  Perceived 

behavioral control is an individual‟s acknowledgement of how well he or she can exhibit 

or perform a particular behavior.  Three beliefs were the basis of explaining an 

individual‟s action: behavioral beliefs, normative beliefs, and control beliefs (Ajzen, 

1991).  Behavioral beliefs were an indirect measure of attitude, normative beliefs were an 

indirect measure of subjective norms, and control beliefs were an indirect measure of 

perceived behavioral control (Francis et al., 2004). 

Figure 2.3 Theory of Planned Behavior (Ajzen, 1991). 
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For the purpose of this study, the Theory of Planned Behavior Model was used to 

identify factors that could influence agricultural producers‟ decisions to adopt certain 

practices related to sustainable agriculture.    Lynn, Casey, Hodges, and Rahmani (1995) 

utilized the Theory of Planned Behavior to help determine why agricultural producers 

adopt conservation technology.    Factors that influenced adoption rates of conservation 

practices include: input costs, crop yield expectations, and profits.    Attitudes of fellow 

producers and community members also influenced adoption rates and behavioral control 

exhibited by the producers.   

Theory Application 

Beedell and Rehman (1999) utilized the Theory of Planned Behavior to study 

conservation behavior as well.  This study sought to find out why famers make 

production decisions; specifically, what influences their decisions to implement new 

practices and technology into their production operations.  This study found that social 

factors were a strong influence on the farmers‟ adoption of conservation practices.  Public 

perceptions and opinions of agricultural practices did have an influence on the 

implementation of new practices; however, profitability and the principle of economics 

were also important.  Lautenschlagera and Smith (2007) used focus group methodology 

and the Theory of Planned behavior to study dietary habits of youth gardeners.  The 

researchers found that those individuals who directly particpated in gardening ate more 

healtier foods and showed more interst in their health.   Gunn, Heffernan, Hall, McLeod,  

and Hovi (2008) conducted focus groups with livestock producers to determine 

constraints to implemeting biosecurity practices.  Using the Theory of Planned Behavior, 
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they found that more on-farm education would help producers implement the desired 

practices. 

Summary 

 Several issues are facing agricultural producers across the world including water 

conservation, sustainability, legislation, and carbon sequestration.  Understanding the 

issues facing farmers, as well as the attitudes and perceptions producers have regarding 

these issues, will provide a better understanding of how help producers implement 

change within their operations.   The attitudes and opinions producers have regarding key 

issues will have an effect on how they adopt new ideas and changes in their production 

methods.   

This literature review described the theories of the Diffusion of Innovations and 

Planned Behavior.  These theories allow the researcher to understand how new ideas are 

adopted and how decisions to try new practices are made.  Social issues such as word of 

mouth and public perception are important factors in the adoption of new practices by 

producers.  Before researchers and other organizations can urge agricultural producers to 

adopt more sustainable practices, further research with the producers themselves is 

required.   
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Chapter III 

Methodology 

 

 The purpose of this study was to determine the attitudes and opinions toward 

sustainable agriculture through focus groups with agricultural producers on the High 

Plains of Texas.  The information gathered through this research will allow researchers, 

legislators, and others to understand why producers make sustainability related decisions 

in their current operations.  The following research questions guided this study: 

1. What are the characteristics of the selected agricultural producers of this 

study? 

2. What are the problems facing agricultural producers in the High Plains of 

Texas? 

3. What practices related to sustainable agriculture are producers implementing? 

4. What changes have producers recently made to diversify their operations? 

5. How do producers feel about water conservation and desired future means? 

6. What are agricultural producers‟ perceptions of carbon sequestration? 

Research Design 

This study used a qualitative research design with four focus groups to discover 

selected west Texas agricultural producers‟ attitudes and opinions of sustainable 

agricultural practices.  “Qualitative research is based on the argument that both the 

natural and social sciences strive for testable and confirmable theories that explain 

phenomena by showing how they are derived from theoretical assumptions” (Ary, 
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Jacobs, & Razavieh, 2002, p. 422).  Qualitative research is used in order to understand 

human behavior.  The qualitative format of focus groups allows the researcher to gain a 

better understanding of the selected participants (Krueger & Casey, 2009). 

The focus group design is the best approach to answer the research questions of 

this study.  “Focus groups can provide insight into complicated topics were opinions or 

attitudes are conditional or where the area of concern relates to multifaceted behavior or 

motivation” (Krueger & Casey, 2009, p. 45).  Most importantly, focus groups have the 

ability to generate data and insight that may not be evident without group interaction 

(Morgan, 1997).  Focus groups allow the moderator the flexibility to probe into 

unanticipated issues that would not be addressed in a more structured research design.  

The intent of focus groups is not to infer but to understand, not to generalize but 

determine the range, and not to make statements about the population but to provide 

insights about how people in the group perceive a situation (Krueger & Casey, 2009).   

Focus groups create a welcoming environment where participants feel 

comfortable to share their comments and opinions.  Because the technique is easily 

understood, and the results are simple to understand, focus groups are a valid means of 

data collection (Krueger, 1994).   Morgan (1997) states that focus group discussions aid 

in the generation of survey questionnaires, therefore, focus group results can be used to 

develop future quantitative surveys.  Focus groups contribute to survey development in 

three ways: (a) by describing domains that need to be addressed in the survey, (b) by 

discovering characteristics of each domain, and (c) by explaining vocabulary in order to 

make the survey understandable to the sample (Morgan, 1997).   
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Screening Process and Participant Selection 

Texas Tech‟s Institutional Review Board approved this research project prior to 

the telephone screening process and focus group meetings (see Appendix A).  Focus 

group participants signed an informed consent form upon their arrival to the session (see 

Appendix B).   

Extensive detail of data collected is important to ensure accuracy in a qualitative 

research design (Creswell, 2007).  Therefore, qualitative researchers choose samples 

purposively in order to assure that participants are capable of providing sufficient 

feedback (Ary et al., 2002).  Agricultural producers in the High Plains of Texas were 

recruited to participate in focus group sessions through a series of snowball samples.  

Snowball or chain sampling is effective when potential recruits are not centrally located 

(Ary et al., 2002).  The snowball or chain sampling method is utilized in this study for the 

purpose of indentifying people of interest who were capable of providing in depth detail 

to answer the research questions.  Selected individuals were also able to identify others 

who were also able to participate in the study (Ary et al., 2002).   

  Contact information was gathered from willing participants during area 

agricultural events, and those individuals were contacted and invited via telephone to 

participate via telephone in this study (see Appendix C).   Initial contacts were also asked 

to recommend three other producers who may be good candidates for participation.  All 

potential participants were required to be involved in the agricultural process and feel 

comfortable to provide feedback which would help guide this study.  Potential 

participants had to be willing to attend a focus group session and participate in group 
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discussion.  Telephone recruitment emphasized the importance of the study and 

highlighted how the opinions of the participants are valuable (Krueger & Casey, 2009).  

After all potential participants were contacted via phone, they were sent a formal 

invitation to attend the focus group in their area (see Appendix D).  A total of 48 

participants were contacted and asked to attend the sessions.  Morgan (1997) 

recommended over-recruiting for focus groups by 20%. 

The researcher also contacted each potential participant via telephone the day 

before each group to remind them of the session, provide details if needed, and determine 

if they would attend.  These phone calls reminded those who may have forgotten about 

the group and reinforced the importance of attendance (Krueger & Casey, 2009). 

Krueger and Casey (2009) recommend holding three to four focus groups to allow 

the researcher to compare themes and patterns among several groups.  Four focus groups 

were held within the High Plains of Texas in order to gain a more accurate representation 

of the region.  Sessions were held with agricultural producers in the following locations 

in Texas: Plainview, White Deer, Tulia, and Lubbock.  All participants were agricultural 

producers within the High Plains of Texas.  Focus group size ranged from two to four 

participants.  Small focus groups, sometimes called mini-focus groups work well because 

the participants feel more comfortable speaking and sharing ideas (Krueger & Casey, 

2009).  Smaller group sizes allow participants more time to elaborate on ideas and 

encourage more discussion (Krueger & Casey, 2009).  Participants received a meal and 

refreshments as an incentive to attend.  Incentives are necessary because participants 
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must physically attend a session and expel effort to provide quality feedback (Krueger & 

Casey, 2009).   

Instrumentation 

 The first step in instrumentation was a general questionnaire focus group 

participants completed before each focus group session.  This questionnaire was 

developed by the researcher to collect additional information about the participant that 

would not be discussed in-depth during the session (see Appendix E).  The questionnaire 

allowed the researcher to better understand the agricultural production of each 

participant.  Understanding the age, production status, production areas, and water 

conservation techniques of each participant provided additional description of each focus 

group participant.   

The moderator‟s guide (Appendix F), used in all focus groups, was peer-reviewed 

by a panel of experts familiar with focus group methodology and the purpose of this 

study.  Krueger and Casey (2009) found that good focus group questions evoke 

conversation, use common words, are easy and clear to recite, are short, are open ended, 

are one dimensional, and include clear and well-thought-out directions.  The moderator‟s 

guide included a detailed introduction explaining the project, opening questions, 

introductory questions, transition questions, key questions, and ending questions.  

Opening questions allow time to adjust to the atmosphere and help the participants feel 

comfortable during the discussion.  Introductory questions allow the group to start 

thinking about the topic of discussion.  Key questions drive the study, and ending 
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questions bring the session to a close.  Probes to encourage richer feedback were 

developed to use as needed throughout the session (Krueger & Casey, 2009). 

Procedure 

 Data collection was done between May and July of 2010.  Focus group sessions 

were conducted at times and locations that were most convenient for the participants.  

The nature of agricultural production does not allow much time for events such as these 

because agricultural producers do not have set work schedules and they must accomplish 

tasks based upon weather, crop development, and unforeseen circumstances.  Sessions 

lasted approximately two hours.  A moderating team was used to facilitate each session.  

Krueger and Casey (2009) state a moderator team consists of a moderator and assistant 

moderators.  The moderator‟s main focus is facilitation of discussion and assistant 

moderators operate audio recording devices, respond to unexpected interruptions, and 

address other issues that may arise (Krueger & Casey, 2009).  The moderating team for 

this study consisted of two different main moderators.  Each of the moderators facilitated 

two focus group discussions, while two assistant moderators recorded written notes.   

 Insuring participant comfort is very important when conducting focus groups.  

Chairs were arranged in a circle around a table to encourage eye contact and discussion 

(Krueger & Casey, 2009).  The researcher made an effort to remove all distracting visual 

and audio elements from the session area.  Three small audio recording devices were 

placed on tables to capture all discussion.   

 The focus group moderator‟s guide (Appendix F) included six topic areas which 

align with the research questions of the study.  Several planned probes were also included 
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under each question to ensure quality discussion between participants (Morgan, 1997).  

The researcher purposively created questions to ask “what” or “how” questions instead of 

“why” questions.  Participants are better able to understand and answer “what” or “how” 

questions and they are also better able to describe their feelings (Krueger & Casey, 2009). 

 The focus group began with the moderator giving brief instructions and 

explaining the purpose of the research group.  The opening question allowed the 

participants to introduce themselves and briefly explain their agricultural operation.  The 

participants were also able to identify things they had in common with each other 

(Krueger & Casey, 2009). 

 Next, the moderator began the introductory questions; these questions introduce 

the topic of discussion and allow the participants time to reflect upon the topic (Krueger 

& Casey, 2009).  The first section of questions required the participants to offer their 

opinions about sustainable agriculture and problems facing the agricultural industry.  The 

moderator asked participants a series of questions to encourage discussion of their 

opinions and attitudes regarding general issues related to sustainable agriculture 

Diversification of agricultural production was the next topic discussed in the 

focus groups.  This section of questions was designed to help transition the session 

conversation into more in-depth issues that drive the study (Krueger & Casey, 2009).  

Participants were asked what they had done, and what they plan to do to increase the 

diversification of their agricultural operations.   

 The moderator then guided the discussion into the key questions about water 

conservation.  Participants were asked a series of more targeted and specific questions.  
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The key questions allowed the researcher to learn the specific beliefs, opinions, and 

attitudes of the participants regarding water conservation.  This section of the discussion 

was the most lengthy and specific.  Carbon sequestration was another key topic during 

this part of the focus group session.  Participants were asked to discuss their knowledge 

of carbon sequestration and the current cap and trade legislation. 

Finally, ending questions were asked to help the participants reflect upon the 

entire discussion (Krueger & Casey, 2009).  Participants were asked to indicate where 

they sought information related to their agricultural practice and what sources they use to 

influence change within their operations.  Participants were also asked what other 

information would be helpful to them when making important production decisions.  

Before the conclusion of each focus group, the moderator asked the session participants 

to indicate if they would like to add anything to the discussion.  The goal was to uncover 

information that had not been discussed and to ensure that no pertinent topics had been 

overlooked.  This final question sought suggestions from participants about what to 

modify for future focus group sessions (Krueger & Casey, 2009). 

Data Collection 

 Each focus group session was audio-recorded to ensure the trustworthiness and 

comprehensiveness of the findings.  The researcher can double-check the research 

conclusions because all contributions are on record.  The researcher‟s academic advisor 

observed and guided the process to raise questions of possible misinterpretation or bias 

when necessary (Wimmer & Dominick, 2003). 
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 During the discussion, the moderator took brief notes, while the other members of 

moderating team took more detailed notes.  The moderator was able to have more 

interaction between the participants because the assistant moderator was able to capture 

notes and statements.  Focus group participants did not have to spend time waiting for the 

moderator to take notes before moving on to the next discussion topics (Krueger & 

Casey, 2009).   

Data Analysis 

 After the focus group sessions concluded, the moderator and assistant verified that 

the session had been successfully recorded, then transferred the audio recording to a 

computer and filed all consent forms, notes, and questionnaires.  These final steps helped 

ensure that all comments and notes would be easily identified for future analysis.  The 

moderating team also engaged in discussion to identify the most important ideas or 

themes that arose, and unexpected or unanticipated findings.  The team also compared 

and contrasted the session with other focus group sessions.  Effectiveness of the questions 

and any need for revision was also discussed (Krueger & Casey, 2009). 

 Focus groups were transcribed by a student assistant to allow the researcher to 

better compare the four focus group sessions.  Data analysis and organization was done 

using NVivo, which is a computer program that allows qualitative researchers to organize 

data in order to identify themes and key phrases.  The researcher looked for common 

themes, and grouped them into categories.  As themes emerged, they were compared to 

existing categories to look for common relationships.  New categories were created for 

distinct themes that did not fit existing categories. 
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Credibility, Transferability, Dependability, and Confirmability 

 Credibility and validity are terms used interchangeably to discuss the concerns of 

truthfulness and accuracy of the findings in qualitative research (Ary et al., 2002).  

Credibility explains how well the research represents the opinions and insights of the 

participants (Ary et al., 2002).  This study attained credibility by collaborating with 

colleagues who are experts in the field of qualitative research.  The researcher sought 

input from the experts throughout the development, implementation, and analysis of this 

study.  To control for bias in the analysis, the researcher conducted negative case 

sampling.  Negative case sampling is achieved by seeking themes and examples opposite 

of what the researcher expects to find (Ary et al., 2002).  The researcher also used low-

inference descriptors to describe the results of this study.  Low-inference descriptors help 

the reader to understand the exact words and direct comments from the participants 

through the use of direct quotations (Ary et al., 2002).   

 Transferability in quantitative studies describes the extent to which the findings 

can be generalized to other groups (Ary et al., 2002).  The goal of this study was not to 

seek generalizable findings.  Alternatively, the goal was to understand the topic and 

participants of the study in-depth.   If the results of this study are applied to different 

contexts, other researchers will need to use their own judgment and comparisons (Ary et 

al., 2002).   

Dependability addresses the uniformity of the data analysis over time (Ary et al., 

2002).  The researcher achieved dependability by using an audit trail.  An audit trail 

increases dependability of a study because all of the materials, transcripts, and raw data 
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are compiled and readily available for use.  If needed, a third-party auditor can use the 

audit trail to confirm the findings and results of the study.  The researcher also used the 

code-recode strategy to increase the dependability of this study.  The researcher utilized 

this method by coding the data, leaving it for a period of time and then re-coding, the two 

sets of data were then matched (Ary et al., 2002).   

Confirmability in qualitative studies is comparable to objectivity.   The researcher 

used the audit trail strategy to achieve confirmability in this study.  An audit trail ensures 

an outside researcher can have access to research materials and findings, and if needed 

analyze the data and achieve similar results. The audit trail compiled by the researcher 

will allow another researcher to arrive at the same or different conclusions (Ary et al., 

2002).   

The researcher is the instrument in qualitative studies so it is important to 

recognize the researcher‟s interests, beliefs and background have impacted this research. 

The researcher studies education, communication and science within the field of 

agriculture, and is directly involved in agricultural production. The researcher is 

interested in sustainable agriculture, government legislation regarding agriculture, and 

water conservation.  

Summary  

The researcher held four focus groups on the High Plains of Texas with 13 

participants who were directly involved in agricultural production.  Each session was 

recorded using a digital audio recorder, and an assistant moderator took written notes 

throughout the session.  Data were analyzed by grouping responses into common themes.  
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Appropriate strategies were used to address credibility, transferability, dependability, and 

confirmability. 
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Chapter IV 

Results 

 

This chapter provides the findings of the four focus groups that were held with 

agricultural producers in the High Plains of Texas.  The purpose of this study was to 

determine the attitudes and opinions toward sustainable agriculture through focus groups 

with agricultural producers on the High Plains of Texas.  In order to accomplish this 

purpose, focus group discussions addressed the following research questions: 

1. What are the characteristics of the selected agricultural producers of this 

study? 

2. What are the problems facing agricultural producers in the High Plains of 

Texas? 

3. What practices related to sustainable agriculture are producers implementing? 

4. What changes have producers recently made to diversify their operations? 

5. How do producers feel about water conservation and desired future means? 

6. What are agricultural producers‟ perceptions of carbon sequestration? 

All results from the focus group discussions are presented in the order of the 

research questions in a narrative format based on the participants‟ discussion.    

Research Question 1 

 Research question 1 sought to explain the characteristics of the focus group 

participants.  This information was collected using a general questionnaire (see Appendix 

E) provided to participants prior to beginning focus group discussion.  Thirteen 

agricultural producers participated in the focus group sessions.  The first session had 
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three attendees, the second had 2, and the third and fourth groups each had 4 participants 

attend.   

 The participants of the focus groups represented: Floyd, Hale, Carson, Swisher, 

Lubbock, and Crosby counties.  The producers utilized pivot, drip, and row water 

irrigation.  15,200 Acres received irrigation via pivot, 1,076 acres via drip, and 2,464 

received irrigation from row water.  Eight of the participants utilized conservation tillage, 

and eight participants used LEPA pivot nozzles.  Four of the participants used irrigation 

scheduling software, in order to more efficiently manage their irrigation.  Six of the 

participants indicated that they raised livestock, for a total of 5,000combined head of 

cattle, three of the cattle producers utilized rotational grazing.   

Table 4.1 displays the demographic information collected from the participants. 

The ages of the participants ranged from 25 years of age to 71, with the majority of the 

producers being between 50-70 years of age.  One female attended focus group number 

two; the remaining participants were all male.  All but one participant indicated farming 

is their primary source of income.  The participants all also farmed at least 1,500 acres, 

and the largest producer farmed 11,000 acres.   
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Table 4.1  

Demographic Characteristics of Focus Group Participants 

Group Participant Age Gender Total 

Acres 

Is Farming 

Primary 

Income  

Raise 

Livestock 

One 1 40 Male 3,000 Yes No 

One  2 52 Male 1,840 Yes Yes 

One 3 60 Male 1,500 Yes Yes 

Two 4 71 Male 3,000 Yes No 

Two 5 33 Female 2,000 No No 

Three 6 68 Male 11,000 Yes Yes 

Three 7 67 Male 2,660 Yes Yes 

Three 8 51 Male 3,140 Yes Yes 

Three 9 62 Male 3,500 Yes No 

Four 10 63 Male 2,181 Yes Yes 

Four 11 53 Male 1,600 Yes No 

Four 12 57 Male 4,850 Yes No 

Four 13 48 Male 2,320 Yes No 

  

Figure 4.1 displays the total irrigated and non-irrigated acres of the focus group 

participants.  The participants had a total of 42,591 acres combined in their agricultural 

operations, of this 56% receives no irrigation and 44% is irrigated. 
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44% 
Irrigated

(18,749 

Acres)

56%
Non 

Irrigated
(23,842 

Acres)

Production Acres of Participants

Figure 4.1. Irrigated and non-irrigated acres of the focus group 

participants. 
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Cotton

61%

20,000 

Acres

Grain Sorghum

6%

2,040 Acres

Forage 

Sorghum

1%

320 Acres

Wheat

25%

8,120 Acres

Food Corn

1%

345 Acres

Grain Corn

2%

660 Acres

Sunflowers

4% 

1,300 

Acres

Figure 4.2 exhibits the specific crop production of the focus group participants.  

Cotton had the largest area of production with 61%, followed by wheat at 25%, grain 

sorghum, sunflowers, grain corn, food corn, and forage sorghum followed.   

Figure 4.2. Specific crop productions of participants. 
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Research Question 2 

 Research question 2 sought to understand the problems facing agricultural 

producers in the High Plains of Texas.  The participants indicated several problems and 

issues that they felt were important to discuss.  The water supply and the Ogallala 

Aquifer were discussed heavily.  Legislation, technology, production costs, profitability, 

urbanization, and markets were also discussed as potential problems facing the 

agricultural producers in the High Plains of Texas.   

 Water 

 Water was recognized as being the most important issue facing the producers of 

this study, and was further discussed in-depth in research question number five.  The 

responses from the participants varied slightly, but each participant agreed that water was 

a major issue facing farmers.  When the question, “what are the major issues facing 

agriculture producers in this area,” was read aloud, the participants from group number 

one answered “water” in unison.  Similar answers were observed at the other focus 

groups.   

The problem of water is so important, the participants were asked to elaborate and 

describe more about the water problem currently facing the High Plains of Texas.  The 

producers indicated that the current condition of the Ogallala Aquifer will pose a threat to 

their operations because they use water for irrigation to increase their yields and 

profitability.  One producer said: “The Ogallala in this area is not sustainable.  It is 

mined; we are taking out more than we are putting in.”  Another producer stated, “We are 

seeing a depleting water supply, but that‟s kind of in my control, I can quit pumping if I 
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want to.”  Another participant added, “We‟ve realized need some kind of water 

conservation.  I‟d rather not pump more water than I need; it costs money and wears out 

equipment faster.”  Another producer discussed his efforts to better utilize the Ogallala‟s 

resources: 

We‟ve had a program the last 2 years to see to get an estimate of how much water 

we‟re pumping out of the Ogallala without using meters, this year I have a couple 

of wells with meters on them now to see if that research aligns with the previous  

data. 

Other producers discussed the rainfall received throughout the past year, “we‟re 

getting by but it‟s tight, thank goodness we‟ve had rain this year and that‟s what‟s getting 

us by.”   

 Legislation 

 The participants also expressed other concerns related to government involvement 

and legislation.  Much of the water and legislation discussion was related.  One 

participant said, “As water legislation goes, so there goes our production.”  Other 

participants gave very similar answers and seemed to agree that potential legislation will 

have a negative effect on their production.  Another participant said, “The right of capture 

and all of those things are political football.”  This participant also said: “I‟m sure you‟ve 

noticed the political side of water has gotten absolutely huge in the last 2 years.  I‟m 

afraid we‟re going to lose our elections on what we do and how much water we pump.”  

Another producer argued that, “There‟s got to be some kind of control over the water; I 

just hate giving government one more power.”  The participants in all four focus groups 
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agreed that pending legislation regarding water could potentially pose a threat to their 

production operations.   

The participants also expressed a general concern for potential legislation.  “We 

don‟t know for sure what they are going to do in Austin or Washington, D.C.”  

Environmental Protection Agency (EPA) regulations regarding fuel usage for equipment 

was discussed.  A producer explained, “All those regulations are going to be adding to 

our cost.”  Another participant offered his opinion, “There‟s always something coming as 

far as regulations and to tackle those production costs to comply with those regulations.” 

International Relations 

International trade and relations were also mentioned when the participants were 

discussing policy.  One producer explained in detail his concerns regarding international 

affairs.   

It scares me to talk about international.  It seems like our law makers have more 

influence with foreign countries.  I‟m going to point at Brazil, right now.  Policy 

changes here in the United States really a concern when other countries have as 

much or equal say so to folks that are making our legislation.   

Another producer added, “I would say that the international regulation part keeps me 

awake more than anything else does.”  An additional producer added, “We‟re not on a 

level playing field as far as international economics are concerned and that‟s going to be 

in the way for U.S. producers because we‟re darn efficient that we have an excess of 

goods.” 
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 Technology 

Technology was also discussed as a problem facing agricultural producers in the 

High Plains of Texas.  Some participants said that the technology was too expensive and 

therefore did not allow them all an equal chance to gain the benefits from the tools.  One 

producer said, “They‟ve made equipment do so much more work, but as a result that 

equipment is so much more expensive.”  Another participant added, “That‟s hard on the 

smaller farmer.”  Other producers argued that the cost of the technology is worth the 

added efficiency and yields, even if it is expensive to purchase.  Others added that the 

increased technology has decreased the need for paid labor.   

Production Costs 

Production costs were discussed throughout all four focus groups.  Several 

references were made during each session about production costs.   Focus group 

participants all commented at some point about production costs and how they affect 

their production, profitability, and success in production agriculture.  Production costs 

discussed were: fuel, fertilizer, chemical, equipment, technology, energy, seed, labor, and 

irrigation.  The main theme that emerged here was the cost of fuel.  The participants 

indicated that fuel prices had a big effect on their operation because it is needed to plow, 

plant, spray, harvest, and run irrigation motors.  A participant said, “Not only the cost of 

the engines, but the cost of the equipment and cost of the fuel are things we have to 

consider” Another participant gave his opinion on fuel and chemical costs, “You know 

the price of fuel and chemical is high, we‟re not out there every Monday morning 

spraying and plowing just for the fun.”   
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Profitability 

 All of the focus group participants discussed profitability and expressed their 

concerns for the economical aspect of their production.  Technology, legislation, water, 

and every topic of discussion ultimately led back to discussion of profitability.  One 

participant stated: “Production agriculture is a business.  we‟re in it to make a living and 

to provide capitol so that we can increase the efficiency of our business.  we don‟t just go 

out and say „Hey, that looks like fun, let‟s do it.‟” The general theme from this discussion 

highlighted most decisions producers make in their operations are related back to 

profitability.  One of the participants said, “I think we are going to have to look at how to 

maximize our income on fewer acres.”  The other producers seemed to agree with that 

idea.  Another producer said, “We are economic, the whole deal is net profit.” 

 Outward Expansion 

 The focus group participants also showed concern regarding outward expansion.  

The producers all agreed that less land would be available for agricultural production as 

more people moved to the rural areas.  The producers also agreed that they would have to 

produce more on less land in order to maintain their success.  One producer said, 

“They‟re not making any more land and the population keeps growing so I think there‟s 

still going to be a future for agriculture.”   

 With outward expansion also comes the public perception of agriculture.  The 

producers felt that the general public does not understand and appreciate their practices.  

One producer stated: “I read the stuff in the New York Times and the Wall Street Journal 

and all of this stuff; they think we just go out and spray chemicals for fun.  You know, 
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recreational spraying they call it.  We don‟t do that.”  Another said: “I see all these 

people going up and down the road in their cars, probably going nowhere you know, they 

could have stayed home and accomplished much more.  They‟re messing up the 

environment a whole lot more than I am.”  The participants agreed that the general public 

population does not understand how hard they work to efficiently use and preserve 

available natural resources.   

 Markets 

 All of the producers throughout the four focus groups also showed concern 

regarding the markets for agricultural goods.  The producers discussed the fact that 

farmers do not get to choose the price for which they sell their goods.  The price is 

instead given to them, and they have to accept it.  One producer said: “One realization I 

have is the fact that the farmers are on the bottom of an economic situation.  We accept 

what‟s given to us and we sell in a market that‟s going to give us X number of dollars and 

that‟s it.”  The producers discussed the risk they have invested into their operations; they 

all agreed that their high input costs made them vulnerable to the volatile markets.   

Research Question 3 

 Research question 3 was designed to determine what practices related to 

sustainable agriculture the producers were already implementing.  The focus group 

discussion found that the majority of the producers were already engaging in practices 

that were related to sustainable agriculture – they just were not aware they were 

considered sustainable.  In fact, most of the producers did not know the accurate 

definition of sustainable agriculture.  In order to proceed with the discussion about 



Texas Tech University, Caitlin Frederick, 2010 

 

52 

 

sustainable practices, it was important for the participants to express their opinions about 

sustainable agriculture.  Many of the producers were implementing processes such as 

minimum till, no till, more efficient irrigation, soil conservation, diversification, crop 

rotation, crop residue management, and precision technology.   

 Sustainable Agriculture 

 The majority of the participants could not correctly define sustainable agriculture.  

One producer said sustainability meant organic, but the other producers did not readily 

agree with him.  The producer later stated that he believes the public perception of 

sustainability means organic.  Another producer indicated that sustainability was for the 

future.  He said, “I think that sustainable is something my son or grandson can be doing 

in 30-40 years from now.”  Another producer explained sustainability as being “kinder or 

gentler to the land.”  A different producer described sustainable agriculture: “I think the 

sustainable is survival.  Is it being able to survive in the environment that we are in.”  

Other producers said that the word sounded good, and it was something agriculture 

should be doing, they just did not know what it entailed.   

The participants from focus group two did not like the word sustainability.  One 

participant was very eager to share: “When I hear the word sustainable, it makes me think 

I‟m doing just enough to hang on, making just enough to keep the bank happy so they 

won‟t foreclose.  I hate the word sustainable.  I love the word profitable.”  Another 

member gave their opinion of sustainable agriculture, stewardship, and profitability: 

To have stewardship you have to have profitability, if you don‟t have profitability 

you can‟t maintain the stewardship of that land to take it whatever direction you 
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feel it needs to go and to maintain the quality of that land.  Sustainability to me, 

you‟re treading water like hell hoping you won‟t sink, I hate that word. 

 The moderator then asked if they preferred the word “stewardship.”  The participants 

agreed that stewardship was a better term to use in regard to agricultural production. 

Although the terminology and initial opinions of sustainable agriculture were 

neither all positive nor correct, all of the participants agreed that agricultural producers 

should strive to preserve the natural resources and make efficient use of the non-

renewable resources available.  Most producers said they were fairly sustainable in their 

operations.  One participant disagreed: “I‟m still using water even though we‟ve got a 

declining water table.  I‟m still using the water that was put here several million years 

ago and that‟s not sustainable.” 

Implemented Practices 

 The discussion indicated that the producers had already begun to implement 

practices that would make their operations more sustainable.  All of the producers said 

that they had increased their efficiency through the use of technology.  Their increase in 

efficiency was related back to production costs and profitability, but is none the less more 

sustainable than previous practices.  One participant said, “We become more 

environmentally friendly to become more economically productive.”  Many of the 

producers moved away from using row water or flood type irrigation, instead they now 

irrigate using pivots and underground drip systems.  The demographic questionnaire 

found that only 2,300 acres of 40,599 were irrigated using row water systems.  One 
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participant said, “My own information has showed that I‟m not pumping any less water, 

but I‟m using the water that I have more efficiently, and I‟m showing increased yields.” 

 Many of the producers had already started implementing a minimum tillage 

system within their operations.  Minimum tillage involves decreasing the amount of times 

land is plowed.  The step toward minimum tillage was initiated by the lack of labor.  

Many of the producers indicated that they could not find quality individuals to work for 

them; therefore, they had decreased the number of times they cultivated their fields.  One 

producer said, “I think economics is a big part of conservation tillage.”  Some producers 

had even moved to no tillage.   

 Several producers had already started to diversify their operations.  This 

diversification was a result of profitability and economics, but it is a means of sustainable 

agriculture.  Other producers were utilizing crop rotation and residue management.  The 

producers found that when they implemented these changes, their crops grew better and 

their yields were higher.  The use of precision technology was also commonly used 

among the focus group participants.  Increased yields and profitability had encouraged 

these producers to start utilizing tractors equipped with global positioning systems (GPS).  

A participant said: “I planted some cotton seed this year that cost over $300 a bag.  You 

don‟t want waste it, if you use precision planters that won‟t overplant the same area. With 

the GPS system, you can save a lot.”  Another participant added,  

Five or 6 years ago I wouldn‟t have thought GPS would help me that much.  

Right now I‟ve got five different tractors including spray tractors to be more 
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efficient with my chemicals.  Automatic turn on and off so I don‟t have any under 

spray or over spray.   

Research Question 4 

 Research question four sought to explain what producers had recently done to 

diversify their operations.  The participants did not discuss the extent of their agricultural 

diversification; they instead moved the discussion to things they may want to implement 

in the future.  The discussion regarding diversification was very short in all four of the 

focus groups.  The participants discussed adopting practices such as new seed varieties, 

increasing their use of technology, and adding livestock to their operations.   

 The focus group participants were all very engaged when discussing seed 

varieties.  The producers seemed interested in new seed technologies that would allow for 

more drought resistance and protection against insect damage.  One producer said, “If we 

can get a cotton plant that can help resist insects, we can use fewer chemicals.”  Another 

producer commented, “Hopefully, we‟ll have some crops that will require less water.” 

 Most of the producers who participated in the focus group sessions said they 

could benefit from the use of more technology.  Technological advances allow the 

producers to accomplish more work faster with less hired labor.  One producer said he 

would “probably start using a little more technology as far as irrigation scheduling.”  

Another producer said, “I think it‟s going to be all the technology and I think it‟s all 

going to be driven by economics.”  All of the producers agreed that there was some type 

of technology they are not currently using that can help them become more efficient and 

profitable.  One producer said, “I know there are some new technologies that I haven‟t 
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tried yet.”  Another producer stated: “I‟m convinced that agriculture is here to stay.  The 

technology is probably going to be our savior.” 

 Some of the producers indicated they would like to expand their operations with 

the addition of livestock production, particularly the addition of cattle.  The producers 

indicated it was becoming easier to raise cattle in the High Plains of Texas due to the 

increased number of permanent fences.  One producer said, “I think that we will see more 

and more cattle moving into the area.”  One producer however, did not agree.  He said, 

“I‟ve had cattle before, and never has a bail of cotton looked me in the eye and tried to 

kill me.”   

Research Question 5 

 Research question five aimed to understand how producers in the Texas High 

Plains regard water conservation and desired future means.  The focus group discussions 

found that all of the participants were very concerned about water conservation.  Each 

participant said conserving water was important.  Desired future means were also 

discussed, and most participants said that some type of monitoring was necessary in order 

to ensure the stability of the Ogallala Aquifer.  However, some of the producers 

commented that Texas House Bill 1760 would require water monitoring, and would not 

be the correct way to approach the management of the groundwater.  The participants all 

agreed local control was the best way to accomplish desired future means goals.  All of 

the producers agreed ground water supply is an important issue and there needs to be 

some type of system that will control the usage and ensure viability for future 

generations.  One producer said, “I feel like it‟s something that we really need to do.   I 
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mean we really need to control our water usage.”   Another producer stated, “There‟s got 

to be some kind of control over the water, I just hate giving government one more 

power.”   A different participant said, “We have to work on it from a farm level to try and 

indicate to them what we think will work.”  Another producer argued, “We conserve 

water, I think more than the average citizen in the town does and we‟re trying our best to 

manage the groundwater.”     

Local control was a common theme that arose in the focus group discussions.  

Most producers said that the local water districts could control the water supply better 

than the state or federal government.  One producer said, “As long the water districts 

have control, we still have local control.”  Another producer said:  

We need come up with some ideas before the state meets next year, either we plan 

something or they‟re going to plan something for us.  We better get our ideas in 

and help them plan because we know better than they do.   

Research Question 6 

  Research question six sought to understand the producers‟ perceptions of carbon 

sequestration.  Some of the participants did not fully understand sequestration of carbon.  

The common theme that arose in the discussion was global warming and the cap and 

trade legislation.  The producers said agriculture was not getting treated fairly in terms of 

carbon credits and legislation.  Most producers had a negative attitude toward cap and 

trade.    

 When asked what came to mind after hearing the term carbon sequestration, 

producers answered: “bad”, “Al Gore”, “money”, and “I don‟t know.”  The discussion 
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quickly moved from sequestration itself to cap and trade. One producer elaborated to say, 

“I‟m not into signing a piece of paper that says I won‟t plow for the next 100 million 

years or whatever.”  Another producer stated that agriculture is a good means of carbon 

sequestration, “We can potentially sequester a lot of carbon.”  The producers said that 

agriculture does sequester a substantial amount of carbon.  One producer said, 

“Agriculture is not getting fair credit.”  The other producers agreed. 

 The discussion shifted to discussion of the cap and trade legislation.  One 

participant said:  

I think that the energy bill that passed the House is atrocious.  It should never see 

that light of day, while yes we‟ve got to do some things with energy, cap and 

trade is not one of them and in my humble opinion it‟s a program designed to 

make a few people rich and that cap and trade is just a market to move some 

money and accomplishes absolutely nothing.”   

Another participant argued that cap and trade was positive for farmers, “They‟re going 

start paying us for what I already do, minimum tillage.”  An additional producer stated: “I 

don‟t think cap and trade will ever happen.  It‟s so new and there‟s so many unanswered 

questions that I don‟t think that it would be economically viable for us to even look at.”  

Summary 

 Very similar themes arose in the four focus groups with agricultural producers in 

the High Plains of Texas.  The producers who participated offered their insight and 

information regarding sustainable agriculture.  All of the producers were deeply involved 

in the agricultural industry and were capable of proving feedback that could be analyzed.  
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The producers face many issues daily, with the issue of water as the most.  The 

participants were already engaging in practices that help promote sustainability in 

agriculture.  The producers did not agree on a specific term or definition for 

sustainability, but each agreed that conservation and stewardship is of utmost importance 

in production agriculture.  The producers were planning to implement some practices that 

would help them become more profitable and as a result, more sustainable.  Throughout 

all of the discussions, profitability and economics were heavily discussed.  These 

participants also had insight on carbon sequestration and the cap and trade legislation.  

Most had a negative attitude toward the mention of cap and trade.  All participants agreed 

that agriculture is a great means of sequestering carbon, and agriculture is not given 

credit for the amount of carbon the industry sequesters.   
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Chapter V 

Discussion, Conclusions, and Recommendations 

 

This chapter explains the key findings, conclusions, implications, and 

recommendations drawn from the results of the four focus group sessions that were held 

with agricultural producers in the High Plains of Texas.  The purpose of this study was to 

determine the attitudes and opinions toward sustainable agriculture through focus groups 

with agricultural producers on the High Plains of Texas.  In order to accomplish this 

purpose, focus group discussions addressed the following research questions: 

1. What are the characteristics of the selected agricultural producers of this 

study? 

2. What are the problems facing agricultural producers in the High Plains of 

Texas? 

3. What practices related to sustainable agriculture are producers implementing? 

4. What changes have producers recently made to diversify their operations? 

5. How do producers feel about water conservation and desired future means? 

6. What are agricultural producers‟ perceptions of carbon sequestration? 

Key Findings 

 The focus group participants were all directly involved in agricultural production.  

Each producer farmed at least 1,500 acres and cotton was the leading crop produced, 

followed by wheat.  The participants ranged from 33 years to 71 years of age; the average 

of the participants was 55.8 years.  Twelve of the 13 participants earned their primary 

income from agricultural production.  The participant who did not earn their primary 
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income from farming was employed by an area ground water district. Twelve of the 13 

participants were male and one was female.  The focus group discussion discovered there 

are many issues facing producers in the Texas High Plains.  The water supply and the 

Ogallala Aquifer were heavily discussed throughout the four focus group sessions.  Other 

issues that arose were: legislation, technology, production costs, profitability, 

urbanization, and markets.  This study also found that the producers were already 

implementing some practices of sustainable agriculture, and they would like to 

implement more sustainable practices in the future.  The producers said that water 

conservation was important, and most of the producers indicated that setting desired 

future goals was a positive idea.   Carbon sequestration, global warming, and the cap and 

trade legislation were also discussed among participants.  Most producers had a negative 

attitude toward the idea of cap and trade legislation.   

Conclusions and Implications 

 Research Question 1 

 Research question 1 explained the demographics of the focus group participants.  

The producers who participated in this study were highly qualified to illicit worthy 

feedback and ideas because 12 of the 13 participants earned their primary income through 

agricultural production.  The other participant was an employee of a ground water district 

as well as an agricultural producer.  The 38-year range in ages of the participants allowed 

a variety of ideas to be addressed during the discussions.  The younger producers had 

more innovative ideas and opinions, while the older producers offered thoughts based on 

years of production experience and changes in agricultural production that had occurred.   
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 The producers were also involved in a variety of agricultural practices, and they 

represented several types of agricultural production.  The participants produced cotton, 

wheat, sorghum, sunflower, corn, and livestock.  The producers also used a variety of 

irrigation techniques such as drip irrigation, pivot irrigation, and row water.  The 

producers‟ variety of experiences and practices demonstrate that the conclusions could 

represent producers who are diversified. 

 Research Question 2 

 Research question 2 sought to explain the issues and problems facing producers of 

the Texas High Plains.  Water was the most discussed issue throughout all four focus 

group sessions.  The producers were all concerned about the current situation of the 

Ogallala Aquifer.  This concern shows that the agricultural producers of the Texas High 

Plains realize water is an important resource that should be used efficiently in order to 

allow agricultural production to continue well into the future.  This demonstrates that the 

producers recognize the importance of water and the threat of the declining water table.  

The producers were also concerned with issues such as legislation, technology, cost of 

inputs, and markets.  All of the concerns relate directly back to profitability.  Agricultural 

production is complex and no specific problem can be identified as the most pressing 

issue facing producers.  Rather, all of the issues discovered relate to one another. 

 Ahnstrom et al.  (2008) pointed out that farmers are often in tight financial 

situations, and their complex attitudes will impact their water conservation.  This study 

supports this conclusion; the producers who participated in the focus groups were all 

facing very unique and complex issues that led to their attitude toward water 
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conservation.  Production agriculture is a business and a way of life for the producers 

involved.  Profitability is an important aspect of production agriculture.   Doll and 

Jackson (2009) reported that producers will adopt practices when they feel the practices 

help meet their production goals.   

 Research Question 3 

 Research question 3 was to determine which sustainable agricultural practices the 

producers were already incorporating into their production operations.   Dunlap et al.  

(1992) found that the meaning of sustainable agriculture means different things to 

different people.  This was true in the current study as the producers did not agree on 

what the term sustainable agriculture means, although most of them were already 

implementing sustainable practices.  The producers were already implementing practices 

related to sustainable agriculture in order to be more profitable.  The practices included 

minimum tillage, more efficient irrigation technology, diversification of crops, and other 

technologies such as precision planting equipment, which all help the producers increase 

efficiency and profitability.   

 The USDA National Agricultural Library‟s (2007) definition for sustainable 

agriculture includes: economic viability of producers and efficient use of resources.  This 

definition is closer to what the producers in this study said because they related 

sustainable practices directly back to profitability.  Schneider and Francis (2006) 

concluded that producers will engage in conservation activities when they believe the 

practices will increase profitability.  This implies that the producers are experiencing 

economic success due to the incorporation of sustainable farming techniques.  Providing 
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agricultural producers with data which proves an innovation to be profitable will 

encourage adoption of the sustainable agricultural practice.  Shanahan, Scheufele, and 

Lee (2001) explained producers will adopt practices if the benefits outweigh the risks.  

The producers‟ decisions to adopt based upon profitability directly related to Diffusion of 

Innovations and the concept of relative advantage.  The producers will adopt an 

innovation if it has been shown to be superior to their current practice.  

 Research Question 4 

 Research question 4 was designed to discover what the participants had recently 

done to diversify their agricultural production.  Diversification is a practice that helps 

promote sustainable agriculture by incorporating new types of production into an 

operation (Sustainable Agriculture Research and Education, 2009).  Miranowski and 

Shortle (1986) stated that perceptions and attitudes of producers will influence their 

conservation actions.  The producers in this study said they were interested in 

incorporating more sustainable agricultural practices into their operations, indicating a 

positive overall opinion of sustainable agriculture.  The producers discussed things they 

would like to do in the future in order to be more efficient and profitable such as new 

seed varieties, technology, and adding livestock to their production.   Once again, all of 

the future implementations related back to profitability and cost of production.  The 

emphasis producers placed on economics and profitability provides further evidence that 

the selected producers are motivated by profitability and production costs.  This implies 

that a producer must have economic confidence in a production practice before initial 

adoption.  If the producer has not seen legitimate results that prove the practice will 
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positively affect profitability, it is unlikely adoption of the sustainable practice will take 

place.  Cobourn (2009) found producers will adopt practices if they have seen evidence 

which proves the practice to be profitable.  This related to the concept of observability in 

the Diffusion of Innovations theory, the producers are more likely to adopt a practice if 

they have seen results which prove the innovation to be profitable. 

 Research Question 5 

 Research question 5 sought to understand  producers‟ opinions about water 

conservation and desired future means.  Martin and Bruening (1992) found that water 

issues are of great concern to agricultural producers.  The producers in the current study 

were all concerned about water conservation.  Using water for irrigation increases crop 

yields and profitability for agricultural producers.  The producers need the water to be 

available for irrigation in the future.  Without water, the producers will be much less 

profitable, and current production practices and irrigation equipment and technology will 

become obsolete.  Therefore, the investments made for irrigated agriculture would be 

wasted.  Most of the producers stated that monitoring of the Ogallala Aquifer was 

important for the future of production agriculture in the region to ensure the future 

success for agricultural production.  The HPWD (2005) stated that the Texas High Plains 

agriculture industry relies heavily on the Ogallala Aquifer, and the Ogallala Aquifer‟s 

future is dependent on the management of the users .  The producers in this study agreed 

with need for good management of the water resources and that local control of how the 

water is used is the best way to monitor the levels of the Ogallala Aquifer.  This implies 

that the producers would support future water monitoring efforts, under certain 
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conditions.  Water monitoring efforts must be planned and executed very carefully.  

Producers‟ needs and future water needs should be fully accessed and catered to.  The 

producers need to see proven results that any monitoring would allow them to remain 

profitable and able to engage in agricultural production, before they will fully support 

agricultural water metering. 

 Research Question 6 

 Research question six discussed the producers‟ perceptions of carbon 

sequestration.  The producers did point out that agriculture has the potential to sequester a 

substantial amount of carbon.  The discussion quickly moved to the cap and trade 

legislation.  Cap and trade is a bill which will control climate change, energy use, and 

carbon emissions (U.S. Environmental Protection Agency, 2010).   Holloway and Ilberry 

(1996) stated that climate change study has not incorporated the consideration for 

agricultural producers‟ attitudes and opinions.  This study found that the producers felt 

agriculture was not given fair treatment regarding cap and trade.  This means the 

producers will not support the cap and trade legislation and the rules and regulations that 

will follow.  Policy makers should gather additional information from agricultural 

producers to help understand the true effects of the cap and trade legislation.  However, 

producers will unlikely support a law that increases production costs and reduces 

profitability.   

Discussion 

 This study supported the findings in the literature regarding agricultural producers 

and sustainable agriculture.  Producers are economically driven, yet still want to protect 
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and preserve the land and natural resources.  The theoretical framework associated with 

this study provided a better understanding of producers‟ opinions of several aspects of 

sustainable agricultural adoption.  Most notable is how the producers had already adopted 

their current sustainable agriculture practices.  This study also helps explain how 

producers will continue to adopt new conservation practices.  Educational outreach which 

shows concrete data regarding profitability will be required in order to encourage 

producers to adopt more sustainable practices.. 

 In this study, Rogers‟ (2003) Diffusion of Innovations theory can be applied to 

describe how the producers implemented a new sustainable practice.  The attribute of 

relative advantage applies as one reason producers‟ choose to adopt a certain practice.  

Relative advantage is the idea that the new practice will yield better results than the old 

practice (Rogers, 2003).  The producers seemed more willing to experiment with 

sustainable practices if the implementation will increase profitability.  The producer is 

then more willing to adopt a new practice if the new idea will provide more profitability 

than the old.  This was evident when the producers discussed adoption of minimum 

tillage and more efficient irrigation.  Because the producer is using the tractor less, the 

fuel costs are lowered, paid labor is decreased, and damage to equipment is less likely.  

The use of more efficient irrigation technology was likely adopted because this 

technology required fewer input costs in the form of electricity or fuel to pump the 

water..  The yields of the crop were also increased due to more efficient use of the water; 

therefore, increasing the profitability of the operation. 
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 Rogers‟ (2003) Diffusion of Innovations theory also allows the researcher to 

understand how the producers will implement new practices in the future.  The theory 

explains that the innovators will be the first to adopt an innovation such as new 

sustainable practices, the early adopters will then adopt, while the early majority group 

will evaluate the success of the implementation, then implement the practice.  The late 

majority and laggards will follow in adoption after they believe their peers have been 

profitable while using the new practice.  The decision to adopt new sustainable 

agricultural practices is heavily dependent on profitability.  Social interaction between the 

producers should also be considered because producers communicate with each other to 

discuss successes or failures of innovations. 

 Many factors can influence producers‟ decisions to adopt certain sustainable 

agriculture practices.  Applying Ajzen‟s (1991) Theory of Planned Behavior is useful 

because it allows the researcher to understand why producers make certain production 

decisions.  The Theory of Planned Behavior was designed to help explain human 

behavior, and understand how attitude affects decision making. This study showed that 

behavior was influenced by economics factors, such as profitability and production cost. 

 Profitability was a leading factor in the producers‟ decision to adopt sustainable 

practices.  Profitability affected the attitudes and behaviors of the participants because 

profitability is increased producers become eager to adopt more sustainable practices.  

This implies that if an innovation is proven to be successful and shown to increase 

profitability, then producers will be more likely to adopt the practice and continue to 

implement the practice long term.  Jones (2003) explained that a producer‟s positive 
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attitude toward sustainable agriculture and protecting the environment will lead them to 

adopt more agricultural practices which promote sustainability.  Huylenbroeck and 

Whitby (1999) indicated that producers do have a positive attitude toward sustainability 

and environmental protection, indicating that agricultural producers are concerned with 

environmental safety.  

 Figure 5.1 displays the process of agricultural producers‟ decision making 

based on the findings of this study. The producers will face two types of production 

variables. Some variables can be controlled, while others cannot. The variables impact 

each other, and the producer will consider the factors, and then make a final decision 

based upon profitability.  When studying sustainable agriculture and producers‟ decisions 

to adopt or fail to adopt certain practices, this model will help the researcher understand 

what factors affect the final decision of the producer.  
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Consider/Weigh Factors 

Profitable? 

 

Make Decision Based on Profitability 

Variables Impacting Production 

Factors Can Control 

Production Costs 

 - Seed 
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 - Fuel 
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 - Equipment 
Technology 

 - GPS 

 - Planters 

 - Irrigation Scheduling 

Irrigation Water 

 - How Much 

 - How Often 

 - How Applied 

 

 

  Factors Can’t Control 

Markets 

 - Prices 

 - Supply 

 - Demand 

Water 
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 - Regulations 

Legislation 

 - Water 

 - Chemical 

 - Carbon 

International Factors 

 - Trade 

 - Imports 

 - Exports 

 

Figure 5.1 Agricultural Producer Decision Making Model. 
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Recommendations 

 The results of this study encourage several other research opportunities.  A 

quantitative phone survey should be conducted with agricultural producers in the High 

Plains of Texas to further understand the specific needs of producers, which could then 

be generalized to the region.  Data should also be collected from other stakeholders in the 

agriculture industry such as production consultants and agricultural lenders.  Future 

researchers can research and develop sustainable agriculture practices then demonstrate 

these to producers in the area.  These practices should focus on increasing profitability 

while efficiently using water and other natural resources. The researcher further 

recommends the study of other factors influencing producer decision making such as 

educational level and political affiliation.  Future researchers will benefit from better 

understanding internal and external influences on producer decision making.  Hall (2008) 

suggested that political affiliation, education level, and family legacy of farming may also 

impact a producer‟s decision to adopt certain agricultural practices.  Huylenbroeck and 

Whitby (2009) found that attitude toward environmental protection also affects producer 

decision making.  Future research should aim to study various intrinsic factors which may 

affect producer decision making.  

Summary 

 This study found that the selected agricultural producers in the High Plains of 

Texas face many issues and problems.  These issues are complex and intertwined.  The 

producers are currently implementing some sustainable agriculture practices in order to 

increase profitability.  However, the producers said they plan to increase their 
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sustainability through future conservation practices.  The producers are conscious of the 

depleting supply of water in the Ogallala Aquifer, and most supported desired future 

conditions.  The producers also said agriculture is a great means of carbon sequestration, 

but agriculture is not given fair credit in the cap and trade legislation.  Areas for future 

research include opportunities both qualitative and quantitative, which will allow 

researchers to better understand the needs of producers in the High Plains of Texas.  

Future research should also aim to provide results to show increased profitability due to 

the implementation of sustainable agricultural practices.   
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Appendix B 

Focus Group Consent Form 

 

A Stakeholder Examination of the Problems, Trends, and Issues Facing the 

Sustainability of Agriculture in West Text 

What is this project about? The purpose of this research is to better understand your 

beliefs, attitudes, and opinions of agricultural topics in the area. This research is funded 

by a grant from the USDA. 

What will you ask me to do and how much time will it take? You will be asked about 

20 questions to gather your opinions and attitudes of several agricultural topics. This 

focus group session will last no more than two hours. 

Will the questions make me uncomfortable? The IRB has reviewed the questions and 

they think you can answer them comfortably. However, you do not have to answer any 

question you do not want to and you are welcome to leave at any time. 

Are you going to protect my privacy? Of course. The discussion will be audio-recorded 

using a digital recorder to guarantee your comments are correctly recorded. The 

conversation will also be video recorded just to ensure we have an accurate account of 

the discussion today. The audio and video files will be stored on the moderator‟s 

computer in a locked office. Access to the computer is password-protected and only the 

researchers will have access to the digital files. Names will not be connected to any 

comments to protect confidentiality. After the discussion is transcribed, the digital files 

on the computer and all video tapes will be destroyed. Only the researchers will have 

access to the data. After three years, the interview transcripts will be deleted. 

Can I quit during the focus group? Yes, you can quit at any time. You will not lose 

anything if you stop.  

If I have questions, who can I ask? Please contact Dr. Doerfert or Dr. Meyers at (806) 

742-2816. You may also direct your questions to the TTU Institutional Review Board for 

the Protection of Human Subjects, Office of Research Services, Texas Tech University, 

Lubbock, TX, 79409. The telephone number is (806) 742-3884. 

I understand my rights as a participant in the focus group and agree to participate. 

Print Your Name: ________________________________________ 

Signature: _____________________________________________ 
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Appendix C 

Recruitment Script 

Hi, may I speak with_________ 

My name is Caitlin Frederick and I am a graduate student at Texas Tech. I am contacting 

you to help with my research project. This research is to help determine producer 

opinions or issues related to sustainable agriculture. We will be conducting focus groups 

with producers in your area, and we will discuss issues such as water conservation, 

carbon sequestration and the cap and trade legislation, and other issues and problems that 

face our producers.  

Would you be interested in participating?  

I understand that there is no perfect time for producers to gather. If I can get your 

address, I will send everything to you via mail. The package will include the date, time, 

and place of the meeting.  I will also include detailed directions to the facility.  

Is there anyone you can recommend who may be willing to participate? 

Thank you so much for your time and help today, I look forward to working with you in 

the future 

 

  



Texas Tech University, Caitlin Frederick, 2010 

 

82 

 

Appendix D 

Focus Group Invitation  
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Appendix E 

Screening Questionnaire 

 



Texas Tech University, Caitlin Frederick, 2010 

 

84 

  



Texas Tech University, Caitlin Frederick, 2010 

 

85 

 

Appendix F 

Moderator’s Guide 
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Glossary 

Agricultural Producer - Any person that participate in production or harvesting of an   

agricultural product (Texas Department of Agriculture, 2010). 

 

Carbon Footprint - An estimate of how much carbon dioxide is produced and released  

into the atmosphere (Got2BeGreen, 2010). 

 

Carbon Sequestration - The capture and long-term storage of carbon dioxide before it is  

released into the atmosphere (Kahn, 2007). 

 

Desired Future Conditions - A quantifiable future state for the groundwater 

 (HPWD NO. 1, 2005). 

 

Diversification - The re-allocation of productive resources into new activities, such as  

raising livestock or planting new crops (Singh, 2009). 

 

Ogallala Aquifer - An underground water table aquifer which is located beneath the  

Great Plains in the United States (High Plains Water District Number 1, 2005).  

 

Stewardship - The responsibility to care for the natural resources 

 (Ministry of Natural Resources, 2009). 

 

Sustainable Agriculture - an integrated system of plant and animal production practices   

application that aims to: satisfy human food and fiber needs; enhance 

environmental quality and natural resources; and efficiently use nonrenewable 

resources (USDA National Agriculture Library, 2007). 

 

Texas High Plains - 41-county area stretching from the Panhandle to the South Plains  

 (Texas Comptroller of Public Accounts, 2007). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


