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ABSTRACT

RANCHERS’ READINESS TO ADOPT GPS-BASED MOBILE APPLICATION TECHNOLOGY TO

BRAND AND IDENTIFY CATTLE

The longstanding process of cattle branding remains relatively unchanged since the
origination of the technique. Meanwhile, society continues to adapt alongside the evolution
and progression of technological advancements. The infiltration of technology into the
realm of ranching and, specifically, branding seems to be inevitable, though the readiness of
ranchers to accept the fusion of branding with technology remains to be fully understood.
To achieve a better understanding of this level of readiness, a conceptualization for a
mobile application used in conjunction with a GPS microchip was developed. An
exploratory, qualitative study was conducted to examine the readiness level for ranchers to
abandon conventional branding methods in favor of the proposed technological approach.
A combination of theories and models—diffusion of innovations, technology acceptance
model, non-adoption of innovations, and uses and gratifications—were used in tandem to
formulate the research questions. Nine in-depth interviews with ranchers across the state
of Colorado yielded a better understanding of the current level of readiness for adoption of
such an innovation. An analysis of the phenomenon at hand produced results
demonstrating that ranchers are not ready to abandon their current practices. A strong
affinity for the ranching lifestyle and distrust in technological security heavily influenced
the respondents’ hesitancy to express a willingness to adopt. The study conclusion posits

that an agricultural innovation such as this concept for branding must preserve as many
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aspects of tradition as possible and must be introduced to the ranching community on a

trial basis, thus allowing the spread of adoption to take place organically.
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CHAPTERI

Introduction

Technology has, for many years, steadily crept further and further into the realm of
society. Our lives have been infiltrated by technology, and many aspects of the world as we
know it have become dependent upon these advancements. Failure to adapt our own lives
alongside technology will result in widening gaps between those who do adopt innovations
and those who do not. This study examined members of the agricultural industry and their
readiness to abandon conventional methods of branding cattle in favor of a technological
approach, which would utilize GPS chips and mobile phone applications. The readiness
level was evaluated through qualitative in-depth interviews, with primary foci relating to
ranchers’ current technological practices and general attitudes toward technology.

A particular technological device that has become an essential part of daily life for
many individuals is the mobile phone, which people use to stay connected to one another
for personal, business, or a variety of other reasons. Brenner (2013) offers statistics
regarding mobile phone usage in an article illustrating a remarkable increase in adults’ cell
phone ownership in the past several years. Perhaps the most intriguing findings of the
study can be seen in these examples: 67% of adults noted checking their cell phones for
messages or other notifications without even hearing a ring or feeling a vibration; 44% of
cell phone owners were so worried about missing a phone call or text message during the
night that they slept with their phone next to their bed; and 29% admitted that their cell
phones were such valuable items that they struggled to imagine life without their devices

(Brenner, 2013). These figures clearly show that people value and rely upon their mobile



phones. The usefulness of mobile phone devices can be considered to have transformed the
status of a cell phone from an instrument of utility to instead an extension of the self.

Based upon the previously mentioned statistics, cell phones appear to be a
technology that has become so integrated into society that the perceived usefulness cannot
be overlooked and must be accepted. Duggan (2013) found Internet usage to be a major
component of cell phone use. A study summarized by Zickuhr (2013) conveys the similar
notion that Internet and email are widely adopted—only 15% of American adults claimed
to not use either. Yet, despite the fact that the amount of Americans who use such
technology is significantly high, one must also consider the 15% and question what is
preventing those individuals from following suit.

According to Zickuhr (2013), reasons for non-use of Internet include lack of access,
cost, the feeling that he or she has no need for the Internet, and a desire to avoid the
associated complexities that come along with the Internet. Despite the ubiquity of
technology, not every industry is comprised of individuals who have widely adopted
technology. More information is needed about specific demographics that have yet to
advance their workplace operations along with the ever-evolving nature of technology.
Rezende (2013) stresses the importance of information communication technologies
(ICTs) by acknowledging that ICTs are “important factors for the economic growth of a
country and, therefore, its municipalities” (p. 99).

Farmers are a unique population through which to examine technology adoption.
Statistics from a study by the U.S. Department of Agriculture illustrate that farmers’ use of
technology is on the rise. According to the report, approximately 67% of U.S. farms have

Internet access, which is 5% higher than in 2011; additionally, 40% of farms utilize



computers in some aspect of their agricultural operations (U.S. Department of Agriculture,
2013). The report does indicate, however, that households with a higher income reported
more computer usage, but, in sum, the article shows that agriculturists in the United States
are using computers and the Internet more often than years prior (U.S. Department of
Agriculture, 2013).

A study by Fastline (2013) provides statistics regarding U.S. farmers’ and ranchers’
mobile device use, stating that nearly one out of every four 1,000+ acre farmers that own a
smartphone are using Facebook from their mobile devices while on farm equipment.
Moreover, the study shows that 48.46% of farmers are using their mobile devices to
research equipment while they are operating the equipment (Fastline, 2013). Another
survey by the Association of Business Information & Media Companies (2012) also
suggests that agriculturists’ mobile phone usage is on the rise. Among farmers and
ranchers that utilize digital resources, it was found that two main factors seem to be linked
to individuals who reported that digital media are essential for farm or ranch operations—
individuals with a larger income and those who are younger in age; furthermore, 80% plan
to implement digital agriculture resources the same or more in the next three to four years,
while 57% plan to use agriculture-related mobile applications the same or more over the
next few years (Association of Business Information & Media Companies, 2012).

With access to and an increase in usage of the Internet, computers, mobile phones,
and other forms of technology, farming and ranching industries are experiencing a surge in
the utilization of technologically oriented agricultural equipment and devices. Thus,

attention must be paid to the way agriculturists are adopting or rejecting new



advancements in agriculture-related technology so that industries can better cater to the
needs of the farming and ranching markets.
Mobile Applications

The process of communicating and accessing information is changing at a rapid
pace. People adapt along with advancements in technology, and one of the most
significantly adopted communication technologies is the mobile device. Duggan (2013)
displays striking statistics found in a recent study pertaining to cell phone activity. Some of
the most compelling findings of the study are the following:

91% of American adults own a cell phone; 81% send or receive text messages; 60%

access the Internet; 52% send or receive email; 50% download apps; 49% get

directions, recommendations, or other location-based information; and 48% listen

to music. (Duggan, 2013, p. 1)

These numbers suggest a remarkable adoption rate of American adults’ usage of
cellular devices. Duggan’s (2013) findings also point out that the number of users who
download apps (50%) increased by 28% since 2009. But despite these convincing
statistics, a deeper look yields questions about the researcher’s target demographic—the
rancher. According to the study, adults who live in urban areas and have higher levels of
education and income are more likely to download mobile applications than those living in
rural areas with lower levels of income (Duggan, 2013). What type of influence might this
have on ranchers’ willingness to adopt a new method of identifying cattle that relies on
mobile app technology as a necessary component? Furthermore, what is a mobile app and
what is its primary function? An industry-leading device in the mobile app market is
Apple’s iPhone. According to Godwin-Jones (2011), a surge of third-party applications were

developed following Apple’s decision to allow such applications to be developed by

programmers and then distributed to consumers through digital downloads. The functions



of these applications are varied, whether the purpose is for entertainment, utility, or any
other use.

The popularization of mobile apps began its emergence following the dissemination
of mobile networks throughout the 1990’s (Cortimiglia, Ghezzi, & Renga, 2011).
Subsequent feature implementations made mobile devices even more valuable to
consumers. Such advancements include the ability to access the Internet, take pictures,
video chat, navigate the device by use of a touch screen, and enhanced social networking
capabilities that allow individuals to connect on levels deeper than voice-to-voice
interpersonal communication. A major feature of modern smartphones is the function of
mobile applications, called “apps,” which are software applications designed to run on
particular devices such as smartphones or tablets (Janssen, n.d.); moreover, the apps are
typically designed with tailored functionality, the purpose often being to calculate figures,
provide gaming entertainment, or supply other uses of practicality. The word “app,” which
is the standardly used abbreviation for “application,” was named the “Word of the Year” by
the American Dialect Society in 2010, manifesting the apparent popularity of mobile apps.
Further implicating the modern reliance upon mobile apps is the findings from a study by
Gartner that are mentioned in an article from The Guardian projecting that a remarkable
increase in app downloads would occur in 2013, reaching the mark of 103 billion
downloads—more than 50% of an increase from the previous year (Dredge, 2013).
Moreover, a smaller projection has been estimated by Juniper Research (2013), calculating
a figure of 80 million downloads for the year 2013 and 160 billion by the year 2017.
Despite these differences in estimations, each suggests a significant number of estimated

downloads for the modern day.



A term has recently emerged to describe the use of mobile device use in farming and
ranching: mAgriculture (Float Mobile Learning, 2012). The increased publicity of tablets in
recent years has led to an interest in mobile computing throughout the economy, including
agriculture, and many academic articles about mAgriculture have only been published in
the last couple years, proving that our knowledge of agriculturists’ mobile device use is
relatively young (Float Mobile Learning, 2012). A project called SAWBO by the University
of lllinois creates videos that are distributed via mobile devices and intended to educate
individuals in developing parts of the world, including one video which teaches farmers a
technique to make their own natural insecticides (Voice of America English News, 2013).
An organic farmer in Africa also saw an opportunity to enhance the agriculture industry
through use of mobile devices, developing an application called iCow which allows
ranchers to receive personalized text messages regarding feeding schedules and the most
appropriate time for fertilization (Baldauf, 2011). Other popular uses of agriculture-related
mobile applications have been synthesized into a comprehensive table by the Texas A&M
AgriLife Extension (n.d.). Such examples include the following: applications to track
commodity prices, weather forecast information, livestock management, fertilizer mixture
calculators, and field map views.

GPS

The Global Positioning System (GPS) emerged in the early 1970s for military-related
purposes (El-Rabbany, 2002). As noted by Ta (2011), the infrastructure of the system
utilizes a network of 24 satellites, implemented by the United States Department of
Defense (DOD), that are linked together. The very nature of GPS enables continuous

information feedback relating to the position of the receiving devices. Despite the initial



military-centered focus of the technology, the general public has since adopted its
practicality for many other uses. In fact, “any civilian can use the GPS by simply purchasing
a low cost GPS receiver” (Ta, 2011, p. 23).

The agricultural realm is very well suited for the use of GPS. Accoring to
AgriMarketing (2008), the adoption rate among farmers to utilize GPS steering technology
has been remarkably high. The high acceptance rate has forced manufacturers to pay close
attention to the agricultural demographic. The capability of GPS to improve agriculture is a
large reason why the technology has been adopted. Specifically, GPS is used in conjunction
with farm machinery as a method of precision, allowing equipment to be guided by GPS
satellites, thus increasing the production by decreasing the level of error through automatic
steering technology (Schimmelpfennig & Ebel, 2011). Precision agriculture technologies
have been found to be adopted by farmers who operate large acreage farms, as Winstead et
al. (2010) notes a significant increase in lightbar manual guidance (a GPS steering aid) from
2005 to 2009. The increased reward for using GPS devices is an apparent motivator for
farmers and ranchers to adopt such a technology.

A particular facet of the technology industry that enables civilians to make use of
GPS is that of the mobile device market. “Chip advancements—which have lead to smaller
GPS receivers—and a US Federal Communications Commission mandate that device
manufacturers equip mobile phones with automated 911 location notification, have
increased GPS use in mobile phones” (Schreiner, 2007, p. 7). As a result, consumers have
access to an abundance of mobile apps that utilize GPS satellites to offer a variety of rich
data, often with foci relating to location services in one form or another. One such topic of

fear that comes along with these data, however, is privacy. Knowing that GPS offers such



precise location-based data, consumers express some resistance to divulging that
information; therefore, privacy was a key factor in the researcher’s analysis of ranchers’
readiness to adopt a technology that utilizes location-based data.

Adoption

The term “adoption” is explored in great detail in subsequent sections of this thesis,
but a brief, general understanding of what the word means will serve the audience well in
following the remaining text. Two appropriate definitions for adoption, found on Merriam-
Webster’s (2013) online dictionary website are the following: “the act or process of
beginning to use something new or different”; and “the act or process of giving official
acceptance or approval of something” (Definition section, entries two and three).
Essentially, adoption can take place at any point in time for an individual. The person,
place, thing, idea, or anything else that is being adopted does not necessarily need to be
new to everyone. Adoption of an idea can take place after many years of knowing it existed
without an expression of approval for the idea.

In the particular context of this study, technological adoption is the main focus.
Examining ranchers’ previous technology adoption habits helps to provide a better
understanding as to whether or not he or she is willing to adopt a new method of branding
cattle in the future. A quick reference to a study that examined Internet adoption ought to
help make sense of adoption within the realm of this study. Tan and Teo’s (1998) study
discovered several reasons that managers were hesitant to adopt Internet into their
workplaces—the fact that this study was published in 1998, before the Internet became
widely accepted, is worth emphasizing here. The researchers found the following reasons:

» s

“staff will waste time,” “do not have expertise,” “irrelevant to business,

» «

costs too much,”



“organization too small,” and “staff computer illiterate” (Tan & Teo, 1998, p. 13). The
researchers set out to find what might influence individuals’ adoption of the Internet, and
the results are very telling. A more recent study by Lai, Tong, and Lai (2011) found similar
reasons that led to a reluctance to adopt Internet-based interorganizational systems (I10S),
including the usability of the website, reliability of the system, availability of technology,
and interoperability (infrastructural compatibility and process integration ease). People
often hesitate to adopt an idea or thing for reasons parallel to the very definition of
adoption—something new or different must be accepted or approved, and many

individuals resist change.

GPS, Mobile Device Branding System Concept

Conventional cattle branding methods have been practiced the same way for many
years, as hot-iron branding is thought to have been introduced as a practice during Biblical
times (Paxton, 1962) while freeze branding did not come about until 1966 (Ferrel, 1966). A
technique that has been practiced for so many years, branding ought to be examined
closely to evaluate potential improvements that could be provided by modern technology.
With the rest of the world advancing and developing alongside technology, ranching ought
to follow suit so as not to widen the gap between agricultural employment of technology
and the rest of the world. In an attempt to prevent this gap from widening, the researcher
has developed a concept that would fuse branding with technology, and the following text
details a synopsis for the conceptualization.

This study intends to examine ranchers’ willingness to adopt a specific type of GPS,

mobile device branding system; therefore, an explanation of how this technology would (in



theory) work is needed. GPS technology would allow a rancher to better monitor a herd'’s
location and could potentially enhance pasture grazing through the tracking of graze
patterns. Since GPS is already utilized in many agricultural aspects, such as auto-steering in
tractors, the technology could be easier to grasp than alternative methods like radio
frequency identification. A term materialized within the realm of telecommunications
describes the way the Internet and objects are used in conjunction with one another. This
term is the “Internet of Things,” and according to Aztori, lera, and Morabito (2010), the
“Internet of Things” often includes the combination of things such as radio-frequency
identification (RFID) and mobile phones to interact in such a way that a common goal can
be reached. Kopetz (2011) similarly notes that the ability to control something from a
distance by connecting a “thing” to the Internet, often in use with RFID tags, turns an
ordinary object into a smart object. Though the proposed technology for this thesis
incorporates GPS devices in opposition to RFID tags, the Internet of Things is similar
enough in nature that the concept can be grouped within the same paradigm.

The initial stage of adopting the digital cattle branding system will require the
possession of a smartphone or tablet device such as an Apple iPad or Microsoft Surface. A
mobile application will then need to be downloaded and installed onto the device, followed
by the construction of an online profile for the rancher. The profile could include a digital
replica of his or her conventional brand symbol so as to preserve a semblance of tradition.
The rancher will have the option of including additional relevant information such as the
name and location of the particular ranch. In contrast to the traditional method of branding
cattle with hot irons or freeze brands, the animal is to be injected subcutaneously with a

tiny, grain-sized GPS chip that is later synchronized with the mobile application. Following
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the synchronization process, information that is tailored to each specific calf can be
updated through the mobile application. Such information might consist of veterinary
records, the age of the calf, a history of illnesses, or other relevant information. Once
created and saved, the calf’s profile will be accessible at any time through the mobile
application, and the location of the animal can be traced and monitored. Subsequent to the
completion of a data entry for each heifer or bull, the entire herd is traceable through use of
the mobile device. Personalized icons on the screen represent each animal, thus allowing a
rancher to easily detect an icon on the screen that does not resemble his or her herd,
catalyzing a social experience amongst ranchers with an enhanced communicative element.
This communication takes place through an instant messaging function within the mobile
application that is to be operated by neighboring ranchers. The enhanced communicative
element among ranchers is a key component to the proposed mobile application, as it
creates a digital environment that is not currently available—one that could improve the
monitoring of cattle through increased discourse. In addition to improved dialog, further
potential incentives and deterrents exist and are discussed in detail later in the text.
Need for Study

Differences in diffusion of technology across different areas in the world can result
in major economic consequences and an increased digital divide (Chinn & Fairlie, 2007).
The agricultural industry faces this phenomenon. As emergent technologies are adopted in
various areas of agriculture, the individuals who are reluctant to adopt digital practices will
struggle when the industry eventually becomes saturated with technology. The importance
of this study lies in uncovering the potential motivating factors and disincentives of

adopting a digitally oriented approach to branding cattle expressed by ranchers during
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one-on-one interviews. This research provides insight into ranchers’ current perceptions
toward technology and their readiness to alter the branding process—a major adjustment.
Media and technology producers will be able to use the knowledge obtained through the in-
depth interviews to approach the agricultural industry in a more effective manner.
Theoretical Framework

The theoretical framework of this study combines the diffusion of innovations
theory, technology acceptance model, uses and gratifications theory, and a non-adoption of
innovations analysis. Other academic studies have also been examined to provide further
support. The combination of these theories creates a solid foundation for evaluating the
readiness level of ranchers to adopt a new technology in their agricultural practices.

The diffusion of innovations theory examines the way innovations spread
throughout social systems (Rogers, 1976). This theory is directly applicable to a study of
ranchers’ readiness to adopt a new technology. An article in the Huffington Post states that
the average age of farmers and ranchers is increasing and less people are waiting to take
over the farms (Montoya Bryan, 2012). More precisely, the 2007 Census of Agriculture
found that “the majority of farm operators are between 45 and 64” with the average age
being approximately 57 years old (USDA, 2007, para. 1). Perhaps this age group will be less
eager to alter conventional operations due to a strong affect for tradition, thus hindering
the diffusion of innovations. Another angle to be examined is the categories involved with
the diffusion of innovations theory: innovators, early adopters, early majority, late
majority, and laggards. The present tendencies of agriculturists to adopt innovations could

correlate strongly with their readiness to adopt the GPS-based branding technique.
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The technology acceptance model lends itself well to an examination of why people
adopt or reject technology, and the two dominant determinants defined by Davis (1989)
include perceived usefulness and perceived ease of use. These factors could very well be
the most telling factors of ranchers’ readiness to transition from traditional branding
methods to an approach that utilizes mobile technology. The average age of ranchers could
play a major role in their perceived usefulness or perceived ease of use, thus enhancing the
practicality of this model’s practicality in the research study.

The uses and gratifications theory acknowledges that different circumstances result
in different patterns of media usage for individuals (Katz, Gurevitch, & Haas, 1973). Two
main typologies, ritualized use and instrumental use, are often discussed in relation to uses
and gratifications (Rubin, 2009). A better understanding of ranchers’ media usage, whether
it is typically for ritualized or instrumental purposes, is beneficial in attempting to
understand the underlying reasons that would motivate or hinder the adoption of a new
technology.

Aside from focusing on the reasons that ranchers might be drawn to adopting a new
innovation, one must also consider the reasons for non-adoption. Yapa and Mayfield (1978)
suggest that some individuals choose not to use technology for intentional purposes rather
than out of apathy. Economic factors often contribute to a decision not to adopt an
innovation, whether the reason is due to a lack of necessary infrastructure or other
economic factors. The limited availability of adequate technology in rural areas may prove
that ranchers are indeed not ready to change methods of branding.

The time has come when individuals must choose to either adopt technology or be

left behind while the world’s economy advances. Ranchers must, at the very least, consider
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adopting technology into their agricultural operations. The proposed concept for a GPS-
based mobile application system for branding and identifying cattle is one possible solution
for keeping pace with the technological industry, though a level of uncertainty remains as
to whether or not ranchers would be willing to make the change. Thus, the use of the
diffusion of innovations theory, technology acceptance model, uses and gratifications
theory, and an analysis of non-adoption of innovations in conjunction with in-depth
interviews should shed light into the world of a rancher and provide answers about his or

her readiness to adopt a technological approach to branding cattle.
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CHAPTERII

Literature Review

This chapter provides an overview of key constructs involved in examining
ranchers’ readiness to abandon conventional branding methods and adopt a new means of
identifying and tracking cattle through use of technology. A review of relevant literature
synthesizes the main components of the theoretical constructs and models that have been
utilized to formulate the basis of this research study. This chapter addresses the potential
incentives or barriers that might influence a rancher’s willingness to replace conventional
branding methods with an electronic cattle identification system. In addition, certain terms
are defined for the purpose of clarity. The particular theories that have been reviews are
the diffusion of innovations, technology acceptance model, uses and gratifications, and an
analysis of non-adoption of innovations. Table 1 is a concept map that illustrates the
various theories and models used for the study along with the specific elements from each
theory or model that were used to formulate questions to be asked during the one-on-one

interviews with respondents.
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Table 1.

Conceptualization Map

Conventional Branding vs. GPS Mobile Technology Branding

Factors Influencing Adoption

Diffusion of Technology Non-A_dop tion of . . l.]ses. and
. Innovations Analysis | Gratifications (Katz,
Innovations (Rogers, Acceptance Model . ;
2003) (Davis, 1993) (Yapa & Mayfield, Blumler, & Gurevitch,
’ 1978) 1974)
Newness of . Environmental Enjoyment of
Perceived usefulness
technology factors technology
Felt need/problems Perceived ease-of- Economic factors Social interaction

use

Norms of social Individual
: Infrastructure Instrumental use
system differences
Socioeconomic System . .
. 4 L Cost Ritualized use
characteristics characteristics
Technology Subjective norms Interest level
use/behavior
. Facilitatin
Relative advantage atng Relevancy
conditions
s Attitude t d
Compatibility jruce towar
technology
Complexity
Trialability
Observability

The theories and models used in this study are similar enough in nature to work in

conjunction with one another in such a way that the formulated research questions are not

specific to just one theory but instead apply to the general topic at hand. Some of the areas

that these previously mentioned theories have been applied involve the examination of

how ideas and information is spread throughout society, particular reasons that individuals

choose to seek out media content, and what factors contribute to the adoption or non-
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adoption of technology. These theories are directly applicable toward evaluating the
readiness level of farmers to adopt a new technology for their operations and are further

explained in the following text.

Diffusion of Innovations

The early stages of mass communication theory ignited discussion about the effects
media have upon individuals. One such emergent theory was the two-step flow theory,
which posits that information flows from the media through leaders of opinion, who then
disperse the information throughout the general public (Rosenberry & Vicker, 2009). With
this said, the media’s impact on society is thought to be less of a direct impact because
society impacts itself through interpersonal communication. However, Rosenberry and
Vicker (2009) note that this theory was later considered to have a flaw—technology was
becoming more and more pervasive. Thus emerged the diffusion of innovations theory,
which examines how information penetrates society and has specifically been applied in
numerous agricultural scenarios. Everett Rogers has contributed much to academia
through his work with the diffusion of innovations theory and offers the following
definition:

(1) the innovation, defined as an idea, practice, or object perceived as new by an

individual or other relevant unit of adoption, (2) which is communicated through

certain channels (3) over time (4) among the members of a social system. (Rogers,
1976, p. 290)

The process of getting a population to adopt a new idea or product often takes a
great deal of time, and increasing this rate of adoption can be laborious and time
consuming. A better understanding of the way messages and technology are disseminated

through society is beneficial to the examination of ranchers’ readiness to adopt a new
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method of branding cattle. Rogers (1995) defines diffusion as “the process by which an
innovation is communicated through certain channels over time among the members of a
social system” (p. 5). The communication in this process is particular to ideas that are new
to the individual and ought to be viewed as a convergent or divergent process—that is, two
individuals engage in the information sharing process so as to either come closer to a
mutual level of understanding or one that is further apart (Rogers, 1995). As previously
mentioned, Rogers (1995) declares four main facets of diffusion of innovation: the
innovation, channels, time, and social system.
The Innovation

By definition, Rogers (1995) refers to an innovation as “an idea, practice, or object
that is perceived as new by an individual or other unit of adoption” (p. 11). The key with
innovations is that an individual perceives the innovation as being new. This does not,
however, mean that the innovation must be new to everyone; in fact, the innovation can
have existed for many years without a favorable or unfavorable attitude having been
developed by the individual. Newness does not only pertain to a lack of knowledge about
an innovation, as persuasion and decisions to adopt are also contributing factors (Rogers,
1995). The adoption rate of innovations can be explained in part by the following features
that individuals use to characterize innovations—relative advantage, compatibility,
complexity, trialability, and observability (Rogers, 1995):

1. Relative advantage suggests that an innovation will be more rapidly adopted if

the individual perceives the innovation to be more advantageous than the idea it
replaces, and strong contributors to relative advantage pertain to social status

and ease-of-use.
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2. Compatibility, on the other hand, is determined by how well the innovation will
fit into an individual’s existing set of social norms and values—including their
current behavior and practices. If the innovation does not align well with the
person’s belief system, the adoption rate will be less significant.

3. Complexity affects rate of adoption based on whether or not an individual is able
to understand the innovation. If the innovation requires the learning of new
techniques or skills, the rate of adoption is likely to be much lower than if the
individual already has an understanding about how to utilize an innovation.

4. Trialability deals with the level that an individual is able to test an innovation
before committing to adoption. When individuals are able to test an innovation
on a trial basis, they are more likely to adopt the innovation than if they were
forced to make a blind decision.

5. Observability is the level to which the innovation can be viewed from an outside
perspective. An innovation that is very beneficial and is also observable by
surrounding individuals is more likely to be adopted due to an increase in
discussion amongst members of the community. An innovation that is confined
within a person’s home has a low level of observability and thus a slower rate of
adoption.

These characteristics have been applied to this study, and the interview questions

stem from this foundation. Ranchers’ readiness to adopt the proposed innovation is likely

heavily influenced by these main characteristics.
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Communication Channels

For the diffusion of an innovation to be possible, an exchange of information must
take place, and the channels through which messages are transmitted can come in many
forms be it mass media or interpersonal exchanges (Rogers, 1995). The ability of a mass
media channel such as television, radio, or Internet to reach a broad audience makes it an
effective means of transmitting information about an innovation. Yet, interpersonal
interactions are highly personalized and often occur between individuals with similar
socioeconomic statuses; furthermore, people depend highly upon information that is given
to them from other individuals (Rogers, 1995).
Time

The element of time is crucial to the innovation adoption process. According to
Rogers (1995), the time dimension involves the point from which an individual first learns
of an innovation to the point of adoption or rejection, the rate at which the particular
innovation is adopted, and the expanse of the adoption within the particular realm. The
time from which an individual learns of an innovation to the point at which the innovation
is adopted involves five main steps—knowledge, persuasion, decision, implementation, and
confirmation—which are defined by Rogers (1995) as follows:

1. Knowledge. The point when an individual initially gains some understanding

about the existence of an innovation and the way it works.
2. Persuasion. The occurrence of an individual formulating a favorable or
unfavorable opinion of the innovation.
3. Decision. Incidents leading up to the point of rejection or adoption of an

innovation.
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4. Implementation. The innovation is utilized.

5. Confirmation. The innovation has already been chosen but additional support is

sought, and the previous decision may be reversed.

A quick note about the difference between adoption and diffusion is worth
mentioning. Adoption takes place on more of an individual level, as people separately make
choices to either adopt or reject an innovation. The process of diffusion, however,
encompasses a broader spectrum and includes adoption from more than one individual.
Social System

For the diffusion of an innovation to be possible, a boundary must exist within
which the spread of adoption can take place. This system, comprised of individuals or
groups, is bound together by common interests and goals that are shared by the members
of the social system (Rogers, 1995). The norms of a social system play a major role in the
process of innovation adoption, which is made clear in a study by Rogers and Kincaid
(1981) in which the adoption of contraceptives were vastly different among villages based
on the social norms already set in place. Two very important roles within social systems
are the opinion leaders and the change agents. Opinion leaders function at the center of the
communication network and have a strong ability to influence the opinions of others
within the social system (Rogers, 1995). Change agents, on the other hand, often attempt to
encourage the adoption of an innovation or thwart the adoption of unwanted innovations
by influencing the opinions of the members of the social system and aiding those members

who wish to make changes (Baran & Davis, 2010).
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Categories of Adopters

Baran and Davis (2010) mention that innovations typically pass through stages
before being adopted across a wide platform. Five categories of individuals—innovators,
early adopters, early majority, late majority, and laggards—exist within a social system,
each with different levels of innovativeness (Baran & Davis, 2010). The first step in the
diffusion process is the acquisition of new information regarding the innovation, often from
mass media outlets, which is then adopted by a small group of innovators (Baran & Davis,
2010).

Innovators have a tendency to actively seek out information about new innovations
and have a high exposure to media content along with a broad range of social connections;
furthermore, these persons are venturesome and are not strongly affected by the
uncertainty that comes with adopting an innovation with no peer-related reinforcement
(Rogers, 1995). Early adopters have high involvement within their social system and are
often looked at as the individuals to check with before others adopt a new idea—these
individuals are respected, and overall, this category has the most opinion leadership
(Rogers, 1995). The early majority is the most numerous, and the individuals within the
group provide connection amongst the social system through communication—they are
not the first to adopt an idea but also not the last (Rogers, 1995). The late majority is
heavily influenced by individuals’ peers, and decisions are often made with caution and not
until most others have adopted the idea (Rogers, 1995). Laggards are suspicious of
innovations and have almost no opinion leadership (Rogers, 1995); these individuals are

last to adopt an idea and do so cautiously.
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A chart depicting the adoption of innovations from these individuals with different
levels of innovativeness is shaped in an S-shaped curve, where “only a few individuals
adopt the innovation in each time period; these are the innovators. But soon the diffusion
curve begins to climb, as more and more individuals adopt in each succeeding time period”
(Rogers, 1995, p. 23). Eventually, the curve flattens as the innovation has been so widely

adopted that fewer individuals continue to adopt. Rogers (1986) illustrates this s-shaped

curve, which can be seen in Figure 1.
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Figure 1. Diffusion of Innovations S-Shaped Curve
A critical point in the evolution of innovation diffusion studies came from Ryan and
Gross (1943) who studied the diffusion of hybrid corn in lowa. Following the release of a
new agricultural innovation, hybrid corn, farmers’ growing behavior had to be adjusted.
The hybrid corn increased yields by about 20 percent per acre and were more drought-

resistant, yet the seed needed to be purchased each year, a practice that farmers were not
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accustomed to (Rogers, 2003). Though the corn offered a significant advantage over
previously used seed types, the rate from knowledge of the product to the point of adoption
took a substantial amount of time (Rogers, 2003). After analyzing the role of
communication channels, Ryan and Gross (1943) discovered that farmer-to-farmer
interpersonal exchanges were the most effective method of persuasion, thus illustrating the
importance of community in the adoption of agricultural innovations.

Didier and Brunson (2004) similarly used innovation diffusion to examine the
adoption of range management innovations by Utah ranchers. Personal interviews
indicated that ranchers were motivated to adopt range management innovations in order
to “improve profitability and conserve natural resources” (Didier & Brunson, 2004, p. 333).
The respondents were willing to alter their practices for the betterment of the land and
expressed strong commitments to the ranching lifestyle (Didier & Brunson, 2004). On the
other hand, ranchers also volunteered reasons that would serve as barriers to adoption,
such as time and cost. A strong commitment to “traditional ranching lifestyles reinforced a
reluctance to adopt certain innovations,” and social norms also impacted their decisions as
“ranchers may be unlikely to innovate when their peers do not approve” (Didier &
Brunson, 2004, p. 334). These findings suggest that ranchers are very protective of their
land and lifestyles but are willing to adopt an innovation under the right circumstances. A
better understanding of the way ideas and concepts are communicated through the
ranching community will be beneficial to comprehending the spread of a new technology

through the population.
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Technology Acceptance Model

Considering that the breadth of this study focuses on the readiness level of ranchers

to adopt a new innovation, an analysis of reasons for adopting or rejection the idea is of key

concern. The Technology Acceptance Model (TAM) is a prime model achieving a better

understanding of these reasons because the model evaluates the many reasons that affect

why or how an individual will use a technology (Davis, 1993). A study by Bagozzi, Davis,

and Warshaw (1992) expresses the idea that attitudes play a major role in a person’s

actions toward technology usage. Further emphasizing the idea that attitude is a

contributing factor of technology use is the model for the technology acceptance model

seen in Figure 2.
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Figure 2. Technology Acceptance Model (Davis, 1989).

The figure illustrates the concept that a series of variables contribute to the final

stage—the actual system use. Both the innovation’s perceived ease of use and the

perceived usefulness of the innovation—it’s worth mentioning here that the perceived ease

of use also impacts the perceived usefulness—contribute to the individual’s attitude

toward using the technology. Once an attitude is formed, the individual then develops an
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intention to behave in one way or another, thus resulting in the actual use of the innovation
(Davis, 1993). This model has since been expanded upon, and the updated model is better
suited for the case of evaluating ranchers’ readiness to adopt a new cattle identification
innovation. For clarification, perceived usefulness has been defined by Davis (1989) as “the
degree to which a person believes that using a particular system would enhance his or her
job performance” (p. 320). Perceived ease of use is considered to be “the degree to which a
person believes that using a particular system would be free of effort” (Davis, 1989, p. 320).
Each concept is highly applicable to the examination of whether or not ranchers would be
willing to adopt a new technology into their practices. The updated TAM model, as seen in
Figure 3, was adapted to account for additional variables that influence the perceived ease
of use and the perceived usefulness of the innovation. Two of the key factors contributing
to social influence—specifically to perceived usefulness—are subjective norms and the

individual’s image (Venkatesh & Bala, 2008).
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Figure 3. Updated Technology Acceptance Model (Venkatesh & Bala, 2008).
The subjective norms are, in essence, the way a person believes their use or non-use

of a system will be perceived by other individuals that are of importance (Ajzen & Fishbein,
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1977). The image pertains to the way a person thinks that his or her status will be
impacted within the social system as a result of adopting an innovation (Moore & Benbasat,
1991). Among these determinants of perceived usefulness are the degrees to which an
innovation seems applicable to a person’s job as well as the belief that an innovation will
help that individual increase their performance (Venkatesh & Bala, 2008).

The technology acceptance model incorporates crucial aspects for the examination
of whether or not an innovation will be accepted by an individual. Findings from Venkatesh
and Davis (2000) suggest that subjective norms exert a powerful influence over an
individual’s intention to use an innovation in cases where the use is mandatory but not in a
voluntary context; furthermore, image, job relevance, and output quality were all found to
be significant influencers of perceived usefulness. The way a rancher thinks he or she will
be viewed by peer groups, the perceived complexity of the innovation, and the job-related

benefits will likely play a role in each rancher’s readiness level to accept the innovation.

Non-Adoption of Innovations: Evidence from Discriminant Analysis

Yapa and Mayfield (1978) state that “a lack of information and individual
conservatism” (p. 145) are potential reasons that farmers do not adopt technologies that
could improve their operations. The diffusion of innovation theory has a tendency to focus
solely on the factors that lead to adoption of an innovation—but what about the non-
adopters? Should more consideration be given to the very reasons that innovations are not
accepted? Yapa and Mayfield (1978) take that stance that “non-adoption is not a passive
state caused by apathy or resistance; on the contrary, it is an active state arising out of the

structural arrangements of the economy” (p. 145). The perceived impact of one’s individual

27



image due to a person’s use or non-use of a system is also a factor, whether that person
does not adopt due to a fear of their image being negatively impacted or because he or she
adopts to enhance an individual image—perhaps through an elevation of status. Evaluating
the reasons that might cause ranchers to not adopt this new innovation is imperative for
achieving a comprehensive understanding of why the mobile application would or would
not be adopted. A possibility exists that ranchers would want to adopt the technology but
simply could not based on environmental or economic factors. Take, for example, the
expectancy to cultivate high yields from hybrid grain; Yapa and Mayfield (1978) mention
that this process is very expensive and requires additional products and management.
Though the farmer would want to produce higher yields, his economic foundation might
not allow for the extra costs. Several specific constraints mentioned by Yapa and Mayfield
(1978) are lack of money, geographical elements such as low water tables, governmental
regulations, and lack of knowledge. In sum, “tradition, conservatism, and ‘peasant
psychology’ are not the sources of non-adoption” (Yapa & Mayfield, 1978, p. 153).

Stewart (2002) declares the importance of symmetrical balance for reasons of
adoption and non-adoption. Stewart examined case studies to develop a list of reasons that
people did not adopt technologies. Again, cost is seen as a major restriction, and lack of
interest or motivation was found to be a common determinant of non-adoption (Stewart,
2002). Other individuals claimed that the innovation did not seem relevant to their needs
or did not provide any advantage over existing services. An additional reason for non-
adoption was simply a dislike for technology (Stewart, 2002). The following reasons depict

individuals’ resistance to implementing a change in technology (Stewart, 2002): too old in
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age; no desire to change; do not possess necessary skills and do not want to learn; and lack
in personal confidence to use the technology.

Stewart (2002) then mentions the specified restrictions and problems as being the
following: “infrastructure/technical problems; too expensive; no time or space; and
restrictions and limits imposed” (p. 9). Each of these reasons applies to an agricultural
setting, as many ranchers may not immediately possess the technical skills required to
implement a new innovation into their branding practices. Since the typical agriculturist is
of an older age, he or she may have no desire to change their conventional practices or
learn the new skills required to change. Furthermore, governmental regulations may also

create obstacles that make adoption seem more like a hassle than a solution.

Uses and Gratifications
Katz, Blumler, and Gurevitch (1974) provide a useful description outlining the
basics of uses and gratifications:
(1) the social and psychological origins of (2) needs, which generate (3)
expectations of (4) the mass media or other sources, which leads to (5) differential

patterns of media exposure (or engagement in other activities), resulting in (6) need
gratifications and (7) other consequences, perhaps mostly unintended ones. (p. 20)

Essentially, uses and gratifications theory focuses on what people do with media.
The theory recognizes the idea that people choose media for specific reasons and to satisfy
specific desires (Katz, Gurevitch, & Haas, 1973) due to differences in psychological
makeups and sociological factors. Rubin (2009) categorizes uses and gratifications into two
main typologies--ritualized use and instrumental use. “Ritualized use is using a medium
more habitually to consume time and for diversion” (p. 172). The nature of this use is less

purposive. “Instrumental use is seeking certain message content for informational reasons.
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It entails greater exposure to news and information content and perceiving that content to
be realistic” (p. 172-172). Rubin (2009) also mentions that psychological makeups and
sociological factors play significant roles in impacting individuals’ choices in media
selection.

The uses and gratifications theory provides a solid framework for exploring the
potential connections between ranchers’ typical media usage and whether or not he or she
would be willing to adopt the mobile application. For example, Ancu and Cozma (2009)
found that “every time a medium with interactive features allows a person-to-person
communication, people will use that medium primarily for social interaction needs rather
than for other types of needs” (p. 579). This information could imply that ranchers who
already actively engage in social interaction through social networks will be more apt to
adopt a mobile application and will utilize the innovation for communication-related
purposes. Severin and Tankard (1997) note that surveillance is a strong catalyst of media
consumption, as people often seek out information that is beneficial to their lives. Through
a study of college students’ surveillance needs, Vincent and Basil (1997) discovered that
news media is sought more often from individuals with a higher level of need for
information. Interview questions stemming from the uses and gratifications theory will
shed light as to whether ranchers would use the mobile application to be informed or
educated, to identify with others as a form of social interaction, or for surveillance

purposes among other reasons.
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Overview of Livestock Identification Practices

Branding, or marking, livestock is an imperative aspect of ranching. Many elements
are involved beyond its core function of identifying to whom the livestock belong—
identification, record keeping, theft prevention, and various other purposes. The core
function, though, is to serve as a method of identifying to whom the livestock belong. This
system of labeling cattle is particularly necessary in locations where cattle are free to roam
at will without being fenced in to a designated area (Bakken, 2000). A brand serves
essentially the same purpose for a cattleman as a logo does for a company. The brand is the
ranch’s trademark, and many strict laws deal with illegal alteration of brands (Bakken,
2000).

Different identification systems have developed over time with early influences
dating back to approximately 3000BC, evidenced by the tombstones that have been found
from approximately this date depicting animals with hieroglyphic brands (George, 2012).
As time has passed, multiple methods of identifying cattle have evolved. Among the most
popular practices of marking cattle are the following: ear tagging, freeze branding, and hot
iron branding (electronic identification is not widely adopted yet but has been used)
(Neary & Yeager, 2002). Ear tagging can be thought of as an intra-herd identification
system. Ranchers pierce the animal’s ear with a plastic tag that is marked, often by
permanent marker, with a number from a specific numbering system that is familiar to the
rancher. The reliability of ear tagging is not necessarily high. Tags can rip out, and the
marked numbers can smudge away, so this system is often used as a secondary
identification method alongside a primary system of branding. A beneficial aspect of this

method, however, is readability. Ranchers can quickly ascertain the identifying number for
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the cow or bull. The numbering systems on these tags often serve the purpose of telling the
owner what year the heifer or bull was born (Neary & Yeager, 2002). Ear tags serve a
purpose within the herd, allowing a rancher to keep accurate records for each animal based
on its number.

Hot iron and freeze branding serve an identification purpose outside the realm of
the herd, as the purpose is to show explicit ownership. For example, herds that mix with
one another can be sorted out based upon the different brands. Marking the hide of cattle is
a fairly permanent and discernible method of labeling ownership. Freeze branding uses a
branding iron that is “chilled in liquid nitrogen or dry ice and alcohol. Upon application to
the animal’s hide, the chilled branding iron Kills the cells that produce color pigment in the
hair follicles, but does not kill the growth follicles” (Neary & Yeager, 2002, p. 4). Conversely,
hot iron branding requires heating the iron with fire or an electrically generated source;
then, the iron is pressed onto the calf until the brand is permanently burned onto the hide
(Clark, Baker, & Whitmore, 1971). Cattle must be restrained on the ground and held in
place or pushed through a chute so that the brand can be applied.

According to Neary and Yeager (2002), the most common methods of electronic
identification systems include electronic tagging with ear tags or collars and microchips,
but these systems have not been widely adopted. An obstacle faced by using RFID chips to
identify cattle electronically is proximity. One must be within a near vicinity of the animal
in order to obtain an accurate reading. Also, electronic tags or collars can easily be stolen,
allowing cattle to be relocated with no visible representation of which herd the animal

belongs to. A benefit to electronic tagging, though, is the time and effort that can be saved
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by tracking cattle with digital devices. Simply placing a collar around a calf’s neck is much

less time- and labor-intensive than hot iron or freeze branding.

Potential Incentives and Barriers for Adopting GPS, Mobile-Based Branding
Incentives
Reduce Stress and the Resulting Negative Effects.

Lay et al. (1992) conducted a study to analyze the behavioral and physiological
effects of branding cattle and, despite a lack of sound measurement to gauge the level of
pain that the animal’s experienced, the study results can reasonably state that branding
cattle with a hot iron causes a pain sensation. These findings are evidenced by an escape-
avoidance reaction from the cattle while branding along with increased heart rates and
distressed vocalizations. Stress placed on cattle can result in shrink--a loss in weight
(Richardson, 2005). This loss of weight can be costly to the producer. Branding can be a
highly stressful event for calves, so an improved method that is less stressful would be
economically and ethically beneficial to ranchers.

Tracking Cattle Movement to Enhance and Monitor Grazing.

From an ecological standpoint, re-branding cattle with identification chips makes a
great deal of sense as it would allow the monitorization of herds’ grazing habits. Rangeland
grazing is a controversial subject and concern has arisen over the way that rangelands have
changed as a result of years of ranching. Cattle grazing can significantly impact the species
of plants along with the animals that inhabit pastures (Milchunas & Lauenroth, 1993).
Being able to monitor the grazing patterns of cattle could allow for better rangeland

management, thus enhancing the biodiversity on the land.
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Facilitation of Communication Among Ranchers.

An improvement in communication among ranchers could also serve to be
beneficial. With current ranching practices, stray cattle that find themselves wandering
into the wrong herd need to be identified and separated back to their own herd. The task of
inspecting a herd to discover which brands do not belong can be laborious as well as time
consuming. The ability to digitally identify stray cattle through a mobile application could
allow for enhancements in interpersonal communication between neighboring ranchers.
Cattle could be quickly identified and separated into their respective herds--a much more
efficient method of management. Tripathi, Singh, and Kumar (2012) mention that
technology plays a considerable role in the development of rural areas because economic
growth is experienced when productivity increases--an increase made possible by effective
use of technology. If ranchers become comfortable utilizing mobile applications to
communicate with one another, the comfort level with other forms of technology should
increase along with productivity.

Prospect of Virtual Fencing.

According to Rodgers (2001), technology has the potential to replace conventional
fencing that is constructed from wood, wire, or other materials. Fencing animals with
virtuality likely requires physical hardware that must be worn by the animal in order to
receive the radio frequency (RF) signals. One such device utilizes the global position system
to locate animals by using RF signals from GPS satellites (Rodgers, 2001). To fully
comprehend the idea of virtual fencing, one must first understand the idea of an invisible
fence. A boundary can be created in any geometrical shape to surround a group of animals,

a herd of cattle in this case. This boundary cannot be seen by the naked eye. Conventional

34



fences deter cattle by use of sight or touch, but an invisible fence utilizes other sensory
cues. Despite being large, heavy animals, the behavior of cattle can be influenced and
manipulated through use of auditory cues (Wredle, Rushen, de Passille, & Munksgaard,
2004). A study conducted by Bishop-Hurley, Swain, Anderson, Sikka, Crossman, and Corke
(2007) found virtual fencing to be a viable possibility of managing livestock, because the
cattle responded to the virtual fencing treatments. The treatment with “vibration plus
electrical stimulation was the most effective virtual fencing treatment for stopping the
cattle” (Bishop-Hurley et al., 2007, p. 21). These findings could coincide very effectively
with the proposed subcutaneous identification mobile application system. Potentially, a
physical device could be worn by cattle as a mechanism attached to the ear, much like
numbered tags that are already implemented on ranches. The device could communicate
with the GPS chip under the hide of the heifer or bull and produce a vibration that
intensifies as the animal approaches the designated boundary, resulting in a change of
behavior, thus deterring cattle from exiting the virtual boundary.

Barriers

Digital Divide.

A phenomenon known as the Digital Divide poses a threat to the adoption of
innovations in rural areas, as economic factors influence the ability for individuals to
employ technologies based on existing infrastructure (Khalil Moghaddam & Khatoon-
Abadi, 2013). For example, a rural area with limited cell phone coverage is limited in its
ability to utilize technologies that rely on mobile networks. A poll conducted by National
Public Radio, the Kaiser Family Foundation, and Harvard’s Kennedy School of Government

(n.d.) depicts data suggesting that individuals with lower incomes and education and over
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the age of 60 have less access to computers than their younger, more financially stable
counterparts. Chinn and Fairlie (2004) found that “income per capital differential accounts
for the single most important component of the digital divide” (p. 2). A lack of access to
technology and low income would inhibit a rancher’s ability to adopt a digital approach to
branding.

Privacy and Tradition.

Many Americans worry about their personal information being accessed by
unauthorized individuals on the Internet (National Public Radio Online, n.d.). Abandoning
traditional branding methods for one that involves cell phone and Internet use will be a
cause for concern for individuals who worry about the security of the Internet. The
importance of tradition will also likely be a factor in the innovation adoption process. Since
cattle branding has remained very similar in nature over many years, ranchers may be
unwilling to change the method out of respect for the tradition of their ancestors and
culture.

Microchip Limitations.

Neary and Yeager (2002) state that microchips could “migrate into the meat of a
market animal” (p. 6). Meat quality would thus be affected and might discourage ranchers
from utilizing microchips. In addition, the proximity from which an animal could be traced
may also impact the adoption rate. RFID chips limit the distance between the receiver and
the chip, thus requiring an individual to be in close range to the animal being tracked. GPS

chips offer greater possibility to monitor the location of a herd from a greater distance.
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Research Purpose and Questions
The purpose of this study is to achieve a deeper understanding of ranchers’
perceptions of branding and technology in order to evaluate their readiness to abandon
conventional branding techniques in favor of a GPS, mobile application system. Upon
evaluating literature from the theories and models to be used in the course of this study,
the researcher has developed several research questions. The questions evolved
subsequent to reviewing literature on the diffusion of innovations theory, technology
acceptance model, uses and gratifications theory, and an analysis of non-adoption of
innovations. Evaluating these questions will provide insight into the mind of a rancher and
his or her readiness to adopt a branding technique that is implemented through
technology.
¢ Research Question 1: From the ranchers’ perspective, what are the relative
advantages and disadvantages of conventional branding methods compared with
technology-oriented methods?
¢ Research Question 2: What factors influence ranchers’ decisions to adopt or not
adopt a new, technology-oriented method of branding and identifying cattle?
¢ Research Question 3: What elements of branding and the ranching lifestyle

necessitate a unique approach to technology adoption?
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CHAPTERIII

Methodology

A review of the literature substantiates a need to evaluate the readiness level of
ranchers to adopt a new method of identifying and tracking cattle. The above research
questions will be examined by use of in-depth, semi-structured personal interviews with
ranchers in Colorado. This chapter details the methodological approach taken to conduct
the research. The goal of this research is to uncover rich information that sheds light on the
unknown factors that might incentivize or deter ranchers’ abandonment of conventional
cattle identification systems in favor of a technology-oriented approach. Specific aspects of
the methodology that are detailed in this chapter include the research design, participant
selection, data collection, instrumentation, data analysis, research rigor, and researcher
subjectivity. The core of this methodological approach is the in-depth interview, which
serves to offer a deep, enlightening basis of information regarding the readiness level to
adopt the proposed prototype for cattle identification. An in-depth interview process
recognizes the respondent as an autonomous individual, and the interviewer identifies his
or her purpose as paying special attention to the participants’ opinions while collecting
data in a natural environment (Orb, Eisenhauer, & Wynaden, 2001).
Research Design

The nature of this study is exploratory and aims to examine research questions
rather than evaluate hypotheses; therefore, the chosen method of examination is the in-
depth interview. Considering that this is a study of readiness to adopt a method of tracking
and identifying cattle that is not yet widely adopted, a need exists to acquire valuable

uncharted data. Exploratory studies often quench a researcher’s thirst for new information
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and yield insights about phenomena of which little is known (Babbie, 2013). According to
Hesse-Biber and Leavy (2010), in-depth interviews provide “an excellent way to gather
rich qualitative data from the perspective of the people being studied” (p. 133). An
exceptional analogy is described by Kvale (1996), who labels the qualitative interview as
“literally an inter view, an inter-change of views between two persons conversing about a
theme of mutual interest” (p. 2).

Qualitative studies often fall within the interpretive paradigm, which approaches
research in an empathetic manner, seeking understanding from individual, unique
perspectives (Blanche, Durrheim, & Painter, 2006). With that said, the researcher’s role in
the process of the in-depth interview is vastly significant, and he or she must be very aware
of their own personal values and must not let personal subjectivity influence the
respondents’ answers. At the same time, however, in-depth interviews allow the researcher
to have much control over the data, as he or she can tailor the questions to run parallel to
the needs and attitudes of each interviewee. Qualitative interviews, by nature, allow
participants to provide detailed accounts of situations they have personally encountered,
resulting in very informative data that is difficult to otherwise achieve.

The interview questions are intended to help the investigator answer the research
questions, which “are appropriate when a researcher is unsure about the nature of the
problem under investigation” (Wimmer & Dominick, 2012, p. 24). Additionally, the
interviewer typically approaches the interview with a focused objective and moderately
adheres to an interview guide that can be adjusted to be best suited for each specific
respondent; yet, Kvale (1996) mentions that the researcher’s goal is to direct the

participants toward a general theme without guiding the respondent in a specific direction
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of valence. In essence, the researcher is a facilitator and should appropriately allow the
data to be dictated by the respondents.
Alternate Methods

Though in-depth interviews are highly appropriate for this study, other methods of
data collection were considered but not selected. Bartlett, Taylor, McKean, and Hof (1989)
conducted a survey to examine the motivation of Colorado ranchers with federal grazing
allotments. While this approach is effective for this study, a survey would not serve well in
exploring the potential readiness of ranchers to adopt a technological approach to branding
and identifying cattle. In the previously mentioned study, the surveys were distributed
through mail. With this method, survey questions can be open- or closed-ended, but the
lack of a present researcher eliminates the potential for tailored questions that can open
doors to unpredicted topics of discussion. The responses are limited to the structure of the
survey and unable to be manipulated for richer data collection. Ary, Jacobs, and Razavieh
(2002) discuss the notion that, if the sample represents the target population, a level of
generalizability is obtained; thus, an advantage of the survey is generalizability because of
the ability to gather data from a broad range of participants. However, this exploratory
study is not intended to be generalizable to the entire population of ranchers. The goal is to
gain a deeper understanding of the matter at hand, with data that could be applied to
similar situations, such as the adoption of other technological innovations in the
agricultural community. An ethnographic study might be feasible if the mobile application-
centered branding concept was available for use, but the prototypical nature of this study

would not lend well to an ethnographic study.
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Phenomenology

A contributing factor in the decision to conduct a qualitative study was the
relationship between the information desired and phenomenology, which is an approach
that sees the individual and his or her world as existing together in a symbiotic relationship
(Morse & Richards, 2002). The researcher “must look not only at what people do but also at
how they think and feel, and must experience what happens to them” (Ary et al., 2002, p.
23). Therefore, the researcher chose to adhere to a phenomenological approach to
understand ranchers’ current branding practices and how that experience impacts their
readiness to adopt a technological method of branding cattle. The phenomenological
approach is a well-suited tactic for conducting this study because, as Ary et al. (2002) state,
these “studies begin with the assumption that multiple realities are rooted in subjects’
perspectives” (p. 28). Since each rancher has a unique experience with cattle, every
respondent has a different outlook on the mobile application-based approach to tracking
and identifying cattle.

Alack of adequately sophisticated instrumentation makes the human investigator
the most apt instrument for analyzing human experiences. This is emphasized by the words
of Maykut and Morehouse (1994) who state, “The human instrument is the only data
collection instrument which is multifaceted enough and complex enough to capture the
important elements of a human or human experience” (p. 27). The roots of phenomenology
can be traced back to Edmund Husserl, a German philosopher (Morse & Richards, 2002). At
the core, Husserl saw the scientific explanation of objects as problematic because the

meaning of these objects was being neglected—the essence of the phenomena was in need
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of more examination (Lindseth & Norberg, 2004). The chosen method of data analysis
stems from phenomenology and is later discussed in further detail.
Participant Selection

The intended outcome of this research study was to capture the essence of the
readiness level for ranchers to change their methods of branding cattle; consequently,
people were designated as the unit of analysis. Much care must be given to the selection of
the individuals to be studied, as “sampling and data collection are critical to determining
the quality of a study” (Gibbs, Kealy, Willis, Green, Welch, & Daly, 2007, p. 540). In order to
obtain ample data results that were able to sufficiently answer the research questions, the
sample was initially selected purposively. This type of sampling is beneficial to the
researcher because participants that most optimally suit the criteria of the study are
chosen (Morse & Richards, 2002). However, a researcher that limits the sample to only
individuals known from an inner-circle of connections limits the variability of respondent
characteristics. Snowball sampling is often used in qualitative research as a means of
obtaining samples by asking participants that have previously participated in the study to
recommend other individuals that could potentially meet the interviewee requirements
(Morse & Richards, 2002). An advantage to this approach is that the respondents can
provide the researcher with contact information for participants that meet the desired
criteria, yet the researcher must be aware that the population under study can become
very homogenous due to close social circles.

After obtaining approval from the Institutional Review Board (Appendix A),
ranchers were identified who, to the researcher’s knowledge, were potential matches for

the target population based on demographical characteristics. These individuals were
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connections that the researcher had made through his personal experience with ranching
and an agricultural upbringing. A combination of purposive and snowball sampling was
utilized to select the participants. A select few individuals were chosen purposefully for the
study and were then asked to refer the researcher to other ranchers that might meet the
criteria. This method offers more variability than a strict purposive sample but is less time
contingent.

The researcher must also select the specific type of rancher to evaluate since
ranching is not limited to one characteristic. For many years, cattle and grass have evolved
together, and cattle have long utilized grass as a necessary source of nutrients to produce
quality meat (Ruechel, 2006). Grass feeding cattle is a common practice today, and many of
the potential benefits for the proposed mobile application identification technology are
directly applicable to grass-fed herds. Therefore, the gamut of rancher types that were
asked to participate in this study was limited to those that practice grass feeding.
Examining multiple types of cattle ranchers—such as those who deal with grass-fed beef
and those who raise dairy cattle—would complicate the interpretation of the data, as the
readiness level of these ranchers would likely be very different based upon the different
needs of the operations. While such an examination would yield compelling results, the
scope of this study is narrowed to only grass-fed beef producers (feedlot ranchers are less
inclined to brand cattle) in order to gain a basis for understanding ranchers’ readiness level
to change methods of branding.

In addition to limitations of operation, the size of the ranchers’ farms also factored
in to the participant selection process. To be considered for the research study, the

ranching operation was limited to at least 30 head of cattle and no more than 1,000. This
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parameter was set in order to focus on the average rancher that does not operate on a
large-scale basis with a feedlot or on a smaller scale by ranching as a hobby with a small
herd. The acceptable ages ranged from 18 years old to any age in which the individual still
actively engages in the ranching occupation. Interviewing individuals who have much
experience in the ranching industry as well as those who are new to the business offers
much richer data than simply focusing on a narrow age range. The different ages also shed
light onto the impact of socioeconomic status and technological familiarity as potential
influencing factors of the ranchers’ readiness level to adopt the new technology.
Additionally, ranchers will only be selected from the state of Colorado. This area is most
accessible to the researcher and would allow the researcher to travel to the individual
homes of the ranchers to conduct the interviews. A list of prospects was created and
narrowed down to include only the individuals that met the desired characteristics.

The ranchers were initially contacted by telephone (Appendix B), mail (Appendix C)
or email (Appendix D) and given a brief description about the researcher and the study
without knowing the actual purpose of the research. Since Internet access is a potential
socioeconomic factor that might indicate that ranchers are not ready to adopt the GPS-
based tracking device, emailing participants was not an acceptable sole means of contact.
The participants were notified that they would be partaking in a research study and would
be asked to sign a consent form (Appendix E) representing their willingness to partake in

the interview.
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Data Collection

Each respondent was asked to partake in the study through participation in semi-

structured interviews. Initial contact was made through telephone conversations, but the

in-depth interviews took place in person. The following steps outline the interview process:

1.

2.

The researcher identified prospective interviewees.

The ranchers were contacted and asked if they would be willing to participate in
aresearch study for Colorado State University.

The researcher asked demographical questions to be certain that the ranchers
met the desired criteria of operating a ranch of at least 30 head but no more than
1,000 head of cattle, grass feeding their herd, working within the state of
Colorado, and currently being at least 18 years of age. If an individual did not
meet the specific requirements, he or she was dismissed from the process. This
process continued until between seven and 10 ranchers met the criteria.

The researcher contacted eligible ranchers to set up a specific date, time, and
location to meet for the interview, and the ranchers were notified that the
interview could take approximately 90 minutes.

At the determined location (frequently the rancher’s home), the researcher
presented the respondent with a consent form to be signed.

The researcher began the interview with simple questions to build rapport with
the subject and to establish a level of comfort.

The interviewee was presented with a tangible mock-up design of how the

mobile application would appear.
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8. Further questions were asked to the participants after he or she viewed the
prototype illustrations.
9. The researcher concluded the interview and asked the participant for
individuals who might also be willing to participate in the research study.
Semi-structured interviews allow the researcher to be flexible throughout the
interview process. In fact, the researcher has the ability to mold the structure of the
interview in the most appropriate manner based on the interviewee’s responses. The
individual answering the questions dictates the course of the interview. A strength of the
semi-structured interview is the enablement of “probing for more information and
clarification of answers” (Louise Barriball & While, 1994, p. 330). In order to elicit detailed
responses from the interviewees, the researcher must work to establish rapport with the
study participants. “This can be achieved by, for example, respecting the informants’
opinions, supporting their feelings, or recognizing their responses. This can also be shown
by the researchers’ tone of voice, expressions or even gestures” (Berry, 1999, Establish
rapport section, para. 1).
Berry (1999) identified nine probing techniques that a researcher can employ to
enhance the quality of responses from participants:
1. Contradicting - This entails deliberately giving an opinion opposite the
informant’s one, attempting to arouse his/her further comments.
2. Linking - Linking up informant’s comment with the information which the
researcher wants to know.

3. Faking puzzling - Pretending to be confused, indicating elaboration is needed.
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4. Challenging - Demanding more information to prove the validity of the
informant’s previous claims.
5. Encouraging - Giving compliments to encourage the informants to carry on.

6. Showing understanding + allowing time for elaboration - Making the informant

know that his/her comments are understood and treasured + allowing him/her

time for further comments.

7. Acknowledging - Repeating the informant’s answer to show attention.

8. Direct question - Asking question to get more information.

9. Procuring details - Asking further questions to see if more information can be

obtained. (Third phase section, para. 2)

Since the researcher plays a vastly significant role in the semi-structured interview
process, recording the audio from the interview allows the researcher to focus on his or her
role during the interview with the ability to revisit the transcript at a later date to analyze
the findings. Audiotaping is a common primary data source for a phenomenological
research study (Morse & Richards, 2002). Permission from each volunteer was granted
before the interviews were recorded (Appendix D). Knowing that one device could fail or
be exhausted of battery, the researcher chose to record the interviews with two separate
devices—a laptop and an iPhone. The digital recordings were stored on the phone and the
computer.

Following the interview stage, the researcher manually transcribed each interview.
Though the transcription process can be outsourced, the researcher can benefit greatly
from spending much time with the material. Lindlof and Taylor (2011) mention the valid

point that the researcher can become distanced from the data by hiring another individual
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to type out the interviews. The researcher transcribed the interviews verbatim and stored
the text documents on both a computer and a cloud service. Spending the necessary
amount of time needed to transcribe the documents made the researcher more familiar
with the content and enhanced the process of developing recurring themes amongst data

sources.

Instrumentation/Questioning Guide

The researcher constructed an interview guide of 10 strong, foundational questions
that were supplemented by various prompts. The interview guide is the key aspect to the
in-depth, semi-structured interview process as it leads the researcher along, ensuring that
the main research questions are answered. The researcher took careful consideration into
the process of constructing the interview questions. The wording and structure were
generated in such as way as to elicit valuable responses, and the wording was carefully
scrutinized for any instances of biased wording. The researcher was also careful to avoid
leading questions that might encourage a respondent to answer in a particular manner. The
main goal of the interview questions is for the researcher to achieve an understanding
about the readiness level for ranchers to adopt a technological approach to branding and
identifying cattle. Therefore, the questions relate to specific elements of current ranching
practices, attitudes toward and use of technology, demographic characteristics, and other
topics of interest.

The full interview guide can be found in Appendix F, but the following are examples
of prompts that are included on the guide:

e Walk me through the typical process of branding cattle on your ranch.
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e Tell me some of the obstacles that you face throughout the branding process.

e C(Can you tell me about some potential problems that you see with using GPS

chips and mobile phones to track cattle?

The questions were constructed with the goal in mind of eliciting information from
the respondents that would appropriately answer the research questions of the study. The
interview guide was tested through a pilot testing process. The researcher conducted this
test with a participant that met the necessary requirements in order to gauge the
effectiveness and quality of the interview guide. The data gathered from the pilot test were
not included in the final analysis. Upon examining the interview guide following the pilot
test, necessary adjustments were made to the questioning guide. Such alterations included
the elimination of confusing wording and the ordering of prompts for a more logical flow.
Data Analysis

To uncover the essence of ranchers’ readiness level to abandon conventional cattle
branding methods in favor of a GPS-based mobile application method, the researcher
utilized a phenomenological method of analysis. Since phenomenological approaches seek
to understand the meaning or essence of phenomena, researchers often approach data by
reading and reflecting upon the interviewee’s responses; furthermore, the reflections are
then transcribed into a textual representation of the respondents’ lived experiences (Morse
& Richards, 2002). Following the transcription process, the researcher employed the
guidelines set forth by Morse and Richards (2002) in their description of common
phenomenological analysis procedures:

Researchers select words or phrases that describe particular aspects of the lived

experience they are studying and reflect on these. They may group and label similar
expressions and eliminate expressions they believe are irrelevant. They then cluster
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and label groups of expressions that bear close relationships to one another and

check this identified core of common elements against a selection of original

descriptors obtained in conversations with participants. For the phenomenological
researcher, the value of the process of writing and rewriting cannot be
overestimated. Insight is developed through reflection, and researchers have found

that discussing their texts with others is helpful. (p. 147)

Five basic steps that ought to be practiced by qualitative researchers in the analysis
stage have been outlined by Giorgi (1997) as the following:

(1) collection of verbal data; (2) reading of these data; (3) breaking data into some

kind of parts; (4) organization and expression of data from a disciplinary

perspective, and (5) [creating a] synthesis and summary of the data for purposes of

communication to the scholarly community. (p. 237)

The researcher assigned pseudonyms for participants if they requested their real
name to remain anonymous. The researcher read the transcripts carefully, and emergent
themes were placed into corresponding categories. Potential relationships between
participant characteristics and responses were also similarly grouped into categories (e.g.,
arelationship between participants’ ages and outlook toward technology). A holistic
process, the data analysis stage required thorough and meticulous attention to detail. The
relationships that emerged from the data can be found in chapters four and five.

Research Rigor

A crucial aspect of the qualitative research process, rigor must be sought and
maintained throughout the entire process of conducting the research study. According to
Morse and Richards (2002), one way to ensure proper validity with qualitative studies is
through the sampling process, often by means of purposeful sampling, snowball sampling,

convenience sampling, or theoretical sampling. This study combines the purposeful and

snowball approaches, thus adhering to a valid approach. The “major thrust or direction of
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inquiry must be inductive” for qualitative studies, and certain criteria must be taken into
account in order to achieve a high level of quality (Morse & Richards, 2002, p. 172).
Credibility can be achieved by ensuring that the data accurately represents the
actual views of the research participants (Denzin & Lincoln, 2005). To achieve this
credibility, the researcher ought to spend a considerable amount of time deep within the
realms of the data, immersing himself with familiar patterns and recurring themes so as to
accurately convey the opinions of the interview respondents (Lincoln, 1985). Krefting
(1991) suggests that spending much time with the respondents also benefits the credibility
of a study, as the “extended time period is important because as rapport increases,
informants may volunteer different and often more sensitive information than they do at
the beginning of a research project” (p. 217-218). One-on-one interviews are a credible
way of obtaining data because the information comes from a direct source, and
transcribing the interviews verbatim ensures a credible sample of data. Occasionally
participants answer questions the way they feel the researcher wants them to answer.

A phenomenon known as the Hawthorne effect refers to the occurrence of a change
in participants’ behavior due to an awareness that he or she is participating in an academic
study (Ary et al., 2002). Therefore, building rapport with the subjects and conducting the
interview in the respondents’ homes helps to achieve a sense of ease, resulting in more
accurate data. The researcher practiced reflexivity, which requires an assessment of the
potential influence of the researcher’s background upon the evaluation of data in
qualitative research (Krefting, 1991). Reflexivity is important due to the level of
involvement of the researcher throughout the data collection process, because a one-on-

one interview incorporates the researcher as an active participant of the process.
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Transferability is a criterion that is achieved when the data can be applied to
contexts outside the realm of the study at hand (Krefting, 1991). This study aims to achieve
a better understanding of ranchers’ readiness to alter their cattle branding techniques. The
respondents are from Colorado, so the data is not generalizable to ranchers everywhere,
though the data does give a general essence of ranchers’ attitudes toward a technology-
oriented approach to tracking cattle. The results of this study could be utilized by
researchers or other individuals who wish to know more about ranchers and their
willingness to accept technology in aspects other than branding, thus increasing the level of
transferability for this study.

Dependability is a matter of concern in qualitative research much in the same way
that reliability is a concern of quantitative research, which pertains to the way in which a
study could be replicated with consistent results; however, qualitative studies vary and
evolve throughout the process, so dependability is examined as “the extent to which
variation can be tracked or explained” (Ary et al., 2002, p. 455). The interview process
lends well to dependability because the data can be traced back directly to the source. One
way to enable such a connection is by way of an audit trail, which ought to include detailed
information about the method of data collection, the actual data recorded, tape recordings,
and other relative information (Ary et al., 2002). The researcher kept a trail of the research
questionnaire along with the transcriptions and audio recordings from the interviews in
order to enhance the dependability of the study.

Confirmability in qualitative studies can also be considered neutrality. “Neutrality is
the extent to which the research is free of bias in the procedures and the interpretation of

results” (Ary et al., 2002, p. 456). In the context of a qualitative study, Ary et al. (2002)
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mention that complete objectivity would be nearly impossible to achieve, thus
confirmability relates to the way that the interpretation of data would be confirmed by
other researchers studying the same collection of information. The researcher is an
instrument in the qualitative research process, and a certain level of subjectivity comes
with that territory; therefore, the focus rests upon the confirmability of the analysis of the
obtained data (Ary et al,, 2002). A main strategy for constructing a confirmable research
project is to leave a sufficient audit trail, which was previously mentioned as a practice that
the researcher used to enhance the dependability of the study. A proper amount of
information detailing the specifics of the study ought to allow another researcher to arrive
at a conclusion similar to that of the primary researcher.

Limitations of Study and Basic Assumptions

Despite efforts to create a sound research study, this thesis did contain limitations.
The population of examination was limited to the state of Colorado, thus interfering with
the generalizability of the data. The study was also limited to ranchers who grass feed their
cattle and who do not operate dairies. Despite the existence of various types of cattle
ranchers, the target population was limited for the sake of this study.

In order to complete the study, several assumptions were made throughout the
process. The respondents were assumed to understand the language and wording of the
verbal one-on-one interviews. An appropriate method of qualitative data collection, semi-
structured interviews were conducted as the chosen method of data collection, and it was
assumed that the participants gave honest answers that accurately represented their views

and opinions. Finally, the researcher assumed that the respondents understood that
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identifying cattle through GPS chips and mobile devices is not yet a common practice but is
instead a preliminary concept.
Researcher Subjectivity Statement

The researcher ought to practice strict objectivity in his or her execution of the in-
depth interview by remaining presuppositionless, which, according to Kvale (1996),
“implies a critical awareness of the interviewer’s own presuppositions” (p. 31). Peshkin
(1988) acknowledges that researchers tend to expose their work to subjectivity when they
are insensible to their personal impressions and opinions and that recognition of this
subjectivity results in valuable results. The level of sensitivity a researcher has toward the
topic under study can result in significantly different data even if conducted by two
researchers adhering to the same interview guide, according to Kvale (1996).

Consider this instrumental explanation also from Kvale (1996) about the potential
impact of the interpersonal situation on the outcome of an in-depth interview:

The interaction may also be anxiety provoking and evoke defense mechanisms in

the interview as well as in the interviewer. The interviewer should be aware of

potential ethical transgressions of the subject’s personal boundaries and be able to
address the interpersonal dynamics within an interview. The knowledge produced
in a research interview is constituted by the interaction itself, in the specific
situation created between an interviewer and an interviewee. With another
interviewer, a different interaction may be created and a different knowledge

produced. (p. 32)

In order to address the potential influence of the researcher’s background, a
subjectivity statement follows. The researcher was born and raised on the eastern plains of
Colorado where he attended a small public school and was involved in school-related
agricultural activities. An advocate for the positive influence of technology, the researcher

also became very involved in the digital communication realm, ultimately graduating from

Colorado State University in 2012 with a degree in Journalism and Technical
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Communication with a concentration in Computer-Mediated Communication. The
researcher’s job and internship experience revolve mostly around design and
communication. The researcher is currently pursuing a master’s degree in Public
Communication and Technology at Colorado State University, where his graduate studies
have piqued an interest in the influence of technology on society—particularly individuals
within the agricultural domain. These experiences have shaped the researcher’s
educational path and have led to the undertaking of this research project.
Summary of Methodology

The researcher conducted nine semi-structured, in-depth interviews to examine the
readiness level of ranchers to adopt a technological approach to branding cattle. The
participants were selected based on a desired set of characteristics, and ranchers from
varying age groups were examined. The researcher facilitated the interviews through
adherence to an interview guide, and audio from the interviews was recorded and later
transcribed into text documents that were saved onto the researcher’s computer. The data
was analyzed to uncover common themes so that the essence of the ranchers’ readiness to
adopt a new branding method could be evaluated. Specific measures were taken in order to

ensure the credibility, transferability, dependability, and confirmability of the data.
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CHAPTER IV

Findings
This chapter details findings from data collected through in-depth interviews with
ranchers from various locations across the state of Colorado who met the criteria of being
ranchers who brand their herds, operate within the state of Colorado, possess at least 30
but no more than 1,000 head of cattle, and grass feed their herds. The purpose of the study
was to achieve a better grasp on the level of readiness for ranchers to abandon
conventional methods of branding cattle through the adoption of a proposed technology-
oriented approach that would eliminate the need for physical brands. Guiding the
progression of the research study was the combination of four different—yet related—
theories and models. Elements of the diffusion of innovations theory, uses and
gratifications theory, the technology acceptance model, and the non-adoption of
innovations model were fashioned together to construct a cohesive foundation of interview
questions, resulting in data that sheds light into the mind of a rancher and his or her
perceptions toward utilizing technology within the branding process. To examine this level
of readiness, the following research questions were evaluated:
¢ Research Question 1: From the ranchers’ perspective, what are the relative
advantages and disadvantages of conventional branding methods compared
with technology-oriented methods?
¢ Research Question 2: What factors influence ranchers’ decisions to adopt or

not adopt a new, technology-oriented method of branding and identifying cattle?
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¢ Research Question 3: What elements of branding and the ranching lifestyle

necessitate a unique approach to technology adoption?

Participants and Their Current Branding Methods

The ranchers who were interviewed came from uniquely different backgrounds.
Though explicit demographical data was not recorded, participants provided information
regarding their ranching practices and details about their journey toward becoming
involved in the industry. Participants were selected through a modified snowball sample,
as mentioned Chapter IlII, and the approximate locations of the ranches affiliated with the
respondents can be observed in Figure 4. Specific demographical data—such as exact age—
was not collected, but the researcher can objectively state that two respondents were
recent college graduates and, despite having grown up on ranches, were relatively new to
managing their own operations. The operations involved represent both organic and non-
organic ranching practices. The following text offers brief summaries for each rancher who
participated in the research study.

Nelson is a young rancher who recently graduated from Colorado State University.
His family has been practicing the same branding techniques for over a hundred years. He
enjoys ranching “because it's something different every day,” offering a lifestyle of freedom.

David operates approximately 2,000 acres and has been raising Angus cattle since
circa 1969. A former chemistry teacher in Denver, he puts much effort into the construction
of his fencing layouts in order to achieve an efficient system of managing cattle. He loves

ranching because of the contact with the animals and being able to watch them grow.
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Mitchell has always lived on a ranch in Colorado. Having been raised in an
agricultural setting, he appreciates the lifestyle and sees himself as a traditional cowboy.
His part-time job is in emergency management. Mitchell has also been involved with rodeos
for his whole life.

Lawrence, a recent electrical engineering college student, chose to go back home
and help with the family farm and ranch. His interest in cattle arose around the age of 14.
Lawrence would like to expand his operations, but he faces an obstacle many young
ranchers are also experiencing - a limited availability of grass for sale.

Jacquelyn grew up in Northeast Colorado, and her family has been involved with
agriculture for as long as she can remember. She has worked outside jobs to help support
her family. Her husband purchased the brand symbol that her operation uses about 20
years ago when he was beginning his career in the ranching industry.

Dallace was born and raised in Michigan and eventually went on to study animal
science. The ranch that she operates alongside her husband is one of the largest USDA
certified organic ranches in Colorado, spanning nearly 130,000 acres in total. Her love of
ranching comes from the lifestyle.

Darren began his agricultural endeavor right out of high school nearly 35 years ago.
His brother handles the farming aspect while he is in charge of the ranching side of things.
Darren’s sons are also very interested in agriculture and may return to help operate the
ranch after attending college.

Jannette admits that the ranching style that she and her husband operate is a bit

unorthodox. They tend to begin working later in the day and also later into the evening.
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Occasionally Jannette works right up until dark and says that on occasion most of the day’s
work gets done from about 5pm - 8pm.

Karolina, like th