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Abstract

American consumers’ concerns over beef food safety can affect various parts of the market
and supply chain. Previous literature shows that Americans generally believe their beef is safe and
that in the past, they were trustful of the regulatory government agencies (Schroeder 2007;
Pennings 2001). A survey was distributed to households across the United States in 2024 asking
questions regarding respondents’ familiarity with food recalls; safety perceptions of beef labels,
fresh foods, and locations to eat at; factors that impact beef purchases; responsibility of ensuring
safe beef; and their trust in the government and beef supply chain. This thesis analyzes perceived
safety of beef labels and factors that impact a consumer purchasing beef using generalized ordered
logit models. Best-worst scaling questions are used to evaluate consumer perceptions of the
government and beef supply chain. To analyze results from this data, a mixed logit model is used,
and shares of preferences are calculated from regression estimates. Findings in the generalized
ordered logit models show that consumers perceive labels as indicative of the safety of the beef
they are purchasing, and that they place higher importance on different factors that influence their
purchases. Results from the mixed logit model indicate that consumers do not place much trust on
the government’s ability to regulate beef food safety, and instead place their trust in grocery stores

and producers to provide safe beef for consumption.
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Chapter 1 - Introduction

Consumer food safety concerns surrounding beef can impact various aspects such as
demand, marketing of beef, and public policy. The meat industry embodies a large portion of the
overall food consumers eat each year. Per capita, around 59 pounds of beef are consumed annually
(ERS 2022). The meat section of the food system has varied consumer perceptions and attitudes
(Tonsor 2009). Research on consumer safety perceptions has been conducted in and out of the
United States, with previous studies in non-US countries showing that consumers perceive meat
to be less safe than vegetables or fruits (Chen 2008). In the United States, concerns surrounding
beef and beef safety have been highlighted throughout previous literature such as the emergence
of Bovine Spongiform Encephalopathy (BSE or “mad cow disease”) in 2003 (FDA 2020). Beef
attributes have been communicated to consumers in the form of beef labels and USDA grades,
which have existed since 1923 (Burk 1994).

Consumers’ perceptions of beef food safety, perceptions of trust in the government, and
factors that influence beef purchases, among other factors, are evaluated in this study. Beef food
safety perceptions are chosen specifically due to the prominence of consumption throughout the
United States (ERS 2022). Safety perceptions of the beef food system are measured at the farmer,
processors, and grocery store levels. Trust in the government is evaluated by the agencies that
regulate food, their transparency, and their ability to mitigate issues that arise. Safety of beef labels
is measured along with importance of beef buying factors. Demographic data is analyzed from the
survey results to see if trends from groups arise and if there is a link between demographics and
perceived safety of beef labels or beef buying habits.

Food safety perceptions are explored at a high level rather than asking respondents about

specific food safety events such as E. Coli or Salmonella food poisonings. This is to ensure clarity



for survey respondents that may not be familiar with the specific bacteria associated with
foodborne illnesses. This was also to encompass all aspects of food safety that a consumer may
experience without making the survey overly long or complicated. Beef was not separated into
different products, such as beef steak, ground beef, etc., for the majority of questions due to
perceptions regarding beef as a whole being the focus of this study.

Obijectives for this study are to determine consumer trends from data on where food safety
information is obtained from, responses to food recalls, and safety perceptions of foods in the
grocery store. The perceived safety of beef labels and demographic variables are evaluated to see
if demographics variables influence perceived safety. Similarly, the importance of factors that
influence beef purchases are measured alongside demographics. Best-worst scaling is used to
measure consumer perceptions of the beef supply chain and the government. From analysis of
best-worst scaling, shares of preferences for each attribute being measured are calculated.
Motivation for this study comes from previous literature and adds aspects that may not have been
considered before. For example, new sources where consumers may obtain information on food
safety are considered. Social media usage has increased in the United States and is included in the
survey instrument. According to the Pew Research Center, around half of adults in the United
States use Instagram, with Facebook and YouTube being the most widely used platforms with
68% and 83% usage rates respectively (Pew Research Center 2024).

To accomplish the objectives, a survey instrument is designed and distributed to
participants across the United States measuring perceived trust regarding food safety of beef,
government agencies, and beef labels. Best-worst (max diff) questions are used to determine
relative preferences or relative levels of importance regarding perceptions of beef food safety. The

survey is distributed by Dynata to households. Consumers are targeted in the survey as the purpose



is to understand their risk perceptions and preferences. Consumers that do not consume beef are
included in the survey as they provide insight into risk perceptions of beef and of regulating
agencies, especially if they purchase beef for families or households. The survey represents
consumer perceptions and preferences at the time of the survey. To analyze survey results, a
multinomial logit function is implemented. Ordered logit functions are also used in the analysis of

ranking questions for the link between demographics and preferences.



Chapter 2 - Literature Review

Buzby and Ready (1996) used mail surveys to measure how American consumers trust
food safety information they receive from government publications, food labels, TV, newspapers,
magazines, brochures in stores, and advertisements. The authors concluded that newspaper articles
and television shows were the main sources for food safety information. Social media will be
included in this survey as an information source, due to the creation and use of various platforms
since the Buzby and Ready study was conducted, but this study creates a way to compare what
information sources consumers prioritize when obtaining food safety information. The authors
analyzed perceived accuracy of the different information sources and found that 52.3% of
participants trusted government publications concerning food-safety information, but of that total,
only 10.8% trusted it completely, while 41.5% trusted the publications to some degree (Buzby and
Ready 1996). Our study does not measure how much consumers trust each source they are
presented with; it does create background for how consumers perceived sources for information in
the past.

De Jonge conducted a study in 2007 on determinants of consumer confidence in food
safety. Using data obtained from surveys, they considered how consumer perceptions on food
safety can be contradictory to health recommendations and used the example of fish consumption
being promoted as a part of a healthy diet but is typically perceived as risky by consumers. The
authors defined consumer confidence as “the extent to which consumers perceive that food is
generally safe and does not cause any harm to their health or to the environment” (De Jonge 2007).
Using a decompositional regression analysis, the results concluded that consumer trust increased
optimism about the safety in food, trust in the government, in food manufacturers, and is

significantly related to consumer optimism and pessimism. Higher education was associated with



more confidence in food safety and older respondents were more pessimistic. Consumer
confidence was also linked to trust in the government and manufacturers rather than farmers or
retailers. Confidence in meat and fish is linked to overall confidence in the safety of food.
Regarding general optimism and pessimism, the study concluded that consumers are affected
differently by food safety incidents, and that optimism is linked to trust and consumer confidence,
while pessimism is related to the individual and their experiences.

Lobb (2005) reviewed consumer trust, risk, and food safety within the context that food
safety has become a credence attribute for almost all consumers, as well as the different processes
to analyze consumer risk using an extensive literature review. The study also described the
different ways that consumers can receive information about food safety and incidents such as
labels, advertising, point-of-purchase information, word-of-mouth, diet and health guidelines from
medical professionals, government, independent authorities, consumer groups, and media news.
A key aspect of Lobb’s study is that when consumers experience sensationalized food safety
incidents, their education level is integral to how they react to the incident. The analysis of safety
of beef labels and factors that influence beef purchases can be compared to this study to determine
if education has an impact on perceived safety.

Tonsor et al. (2009) investigated factors that influence consumers perceptions of food
safety. The study comprised of surveys in three countries, the United States, Canada, and Japan
regarding the beef sector of the food industry. Computer surveys were sent to consumers, and data
was analyzed using a bivariate Tobit model. The study recalled that consumers gather information
on food safety from a variety of different sources, including the government, academia, and health
professionals. Other areas consumers may gather information from are food labels, where they can

learn about nutrient breakdowns as well as production practices. Consistent with other studies,



results suggested that risk perceptions were higher for Canadian and American women, and that
belief in the safety of beef decreases when Canadian and American consumers increase in age. An
interesting conclusion of the study is that consumers who heavily factor in credence attributes have
higher risk perceptions than those who use observable attributes or put more trust into the advice
of doctors or health professionals.

The Food Safety and Inspection Service (FSIS) is collecting information via online survey
to create new labels regarding safe handling of meat and poultry products. The change is largely
due to how “consumer groups and other stakeholders have continued to advocate for improved
labeling for raw and partially cooked meat and poultry products” (FSIS 2023). Labels will be
evaluated using limited time exposure to determine which are most easily understood and lead to
consumers following safe handling instructions. This notice is relevant to the study because the
applications of evaluating consumer trust in labeling as well as government agencies would be
beneficial in the creating of new package labels.

Lusk and Parker (2009) conducted a study using mail surveys to determine consumer
preferences for fat in ground beef. Although their study focuses on willingness to pay, there is a
utilization of best-worst scaling to assess consumer preferences for improving fat in ground beef.
The authors cited two reasons as to why best-worst methods benefitted the study, “(i) they force
people to make trade-offs between levels of concern, and (ii) the measured level of “‘concern’” or
“‘importance’’ can be placed on a ratio scale, where one can legitimately say that issue X is, for
example, twice as important as issue Y’ (Lusk and Parker 2009). A multinomial logit model was
used to analyze results from best-worst scaling questions and to calculate shares of preferences

from regression results.



Zanetta et al., (2022) synthesized existing literature and determined most food safety
efforts are not acknowledged by the public as they cannot see what steps are being taken to mitigate
risks. The authors explore consumer trust in the food system, stating “Trust in the supply chain has
already been stated as an essential driver of food safety” and “Governments, health surveillance
agencies, and stakeholders must be efficient in evaluating, managing, and communicating with
consumers regarding food hazards risk perception” (Zanetta 2022). This study will examine how
consumers trust the American food system as well as their perceived trust in the government.

Schroeder et al., conducted a web survey regarding consumer risk perceptions and the
impact on beef consumption surrounding BSE in 2007. Schroeder focuses on Canadian, Japanese,
and American consumers while this study focuses solely on American consumers. Schroeder used
Probit and Tobit models to analyze survey response data. In 2007, “American respondents
generally believe beef products are safe” (Schroeder 2007). This study will investigate if
consumers still hold the belief that beef products are safe, or the perceptions have changed in the
recent 17 years.

In 2002, Pennings et al., conducted a study on consumer reactions to Bovine Spongiform
Encephalopathy, BSE, or Mad Cow Disease. A survey was distributed to collect data. While the
study primarily focused on European consumers, parallels to American consumers were drawn,
especially regarding their trust of government agencies. “The Americans are highly trustful of their
food regulatory agencies (5.00 and 5.93). Indeed, in the US, 83% trust the FDA, making it the
most trusted government organization after the Supreme Court” (Pennings 2001). In the early
2000s, American consumers had a high amount of trust in government agencies that monitor food
safety. In the following 20 years, consumers’ perceptions of and trust in the government may have

changed. This study aims to evaluate consumer trust in government agencies surrounding beef



food safety. When BSE was found in the United States, consumer’s high level of trust in
government agencies prevented dramatic decreases in beef consumption. It is relevant to determine
consumer confidence and trust in government agencies. Doing so will allow mitigation plans
should a food safety crisis arise. Pennings also stated that in 2001, “American and Dutch
consumers are more trusting of the information from their governments than are the Germans”
(Pennings 2001). This study will evaluate if consumers are still trustful of the government since
this study was conducted 23 years ago.

Frewer et al., (1995) studied why individuals may trust one information source over another
by interviewing respondents. A notable result from the survey instrument used was that “More
respondents stated that they distrusted government sources than trusted newspapers.” On the other
hand, “television current affairs programs and quality newspapers are among the most trusted
sources of information about food-related hazards” (Frewer 1995). Almost 30 years have passed
since Frewer conducted his study, so it will be beneficial to understand how or if consumer
perceptions of information sources have changed. It is also relevant for government officials and
policymakers to see how consumers trust their agencies so appropriate action can be taken to
mitigate any food safety risks, rebuild trust if necessary, and create policies to better suit
consumers’ needs.

In 1993, Slovic explored American consumer risk and trust perceptions, stating that
“during a twenty-year period during which our society has grown healthier and safer on average
and spent billions of dollars and immense effort to become so, the American public has become
more—rather than less—concerned about risk” (Slovic 1993). This aspect of concern over risk

will be evaluated in this study. Consumers will be asked questions over their perceptions of the



safety of the food system and specifically beef to determine how much they trust the food they
consume.

Purdue University’s College of Agriculture Center for Food Demand Analysis and
Sustainability (CFDAS) investigates consumer beliefs about the food system. In their August 2023
issue, the researchers investigated how political ideology interacts with different aspects of food.
Liberal, moderate, and conservative ideologies tend to value taste, nutrition, and affordability most
when it comes to food. The majority of the three ideologies also consider themselves to be thriving
in their diets, indicating satisfaction is high. Looking into food insecurity, liberal and moderate
households had a higher rate of experiencing food insecurity compared to conservative households.
Those with liberal ideologies are more likely to choose grass-fed beef over conventional beef,
organic foods over non-organic, check for natural or “clean” labels, and check for genetically
modified organism (GMO) ingredients more than those with moderate or conservative ideologies.
Ideology groups tend to trust different information sources when it comes to food-safety
information. “The largest disparities in trust exist for Fox News, Cable News Network (CNN) and
New York Times (NYT). The Food and Drug Administration (FDA) is consistently trusted by
consumers of all political beliefs but more so by liberals than moderates or conservatives. The
American Farm Bureau Federation (AFBF), which acts as an advocate group for farmers and
ranchers, ranks highest in the trustworthiness index among conservatives. Harvard, an esteemed
academic and research institution, ranks highest in the trustworthiness index among liberals”
(CFDAS 2023).

In their September 2023 issue, more consumer beliefs were explored. Survey participants
were asked if they believed brand-name foods were safer than their generic counterparts. Majority

of respondents neither agreed nor disagreed with the statement in all categories. Fresh fruits and



vegetables were a category where participants disagreed that brand-name was safer, and regarding
fresh meat there was an almost equal number of participants that neither agreed nor disagreed and
that agreed with the statement (38 and 37% respectively). Consumer risk was evaluated based on
income, “With regards to general risk, consumers in higher-income households are slightly more
willing to take risks. This gap in risk-taking closes when we gather risk attitudes toward food
consumption. The higher-income consumers become more risk-averse, while the lowest-income
consumers scored similarly on the risk-taking scale. For every household income group,
consumers are also most risk-averse concerning their health” (CFDAS 2023). Consumers with a
higher income ($100k<) were more likely to believe that GMO foods are safe to eat. Trust in
various agencies was also measured, “the FDA and USDA are consistently trusted across incomes
brackets, though trust among the highest earners has declined in the past few months. While trusted
by all consumers, the AMA trust score has varied between income groups over time. Food brands
Nestle, Chipotle and McDonald's continue to perform worse on the index than other entities”

(CFDAS 2023).
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Chapter 3 - Methodology

3.1 Data Collection and Survey Construction

To collect data about consumer trust and food safety perceptions about beef, a web survey
was designed and distributed to households throughout the United States in February 2024, the
survey was open and collected responses for four days before reaching the total necessary
responses and was closed. Survey participants were required to be 18 years of age or older and
reside in the United States. Due to the nature of research involving human subjects, this survey
was determined to be exempt by the Institutional Review Board (IRB) for Kansas State University.
Appendix B displays the exemption letter from IRB. Qualtrics was used to develop the survey
format. Before distribution, the survey was tested by various groups to ensure functionality and
determine average survey length. The survey was estimated to take participants between eight to
ten minutes. Survey distribution was conducted through Dynata™, a global company that
administers surveys and collects data.

The survey began by asking participants if they purchased beef for themselves or their
households to screen them into two sections. Participants that did not purchase beef for themselves
or their households were not presented with sections of the survey specifically surrounding beef
purchasing habits. However, those who indicated they did purchase beef for themselves were
directed to the rest of the survey.

Following the initial screening, participants were asked questions regarding their food
safety background. They were asked general questions about their beef consumption and diet as
well as what sources they obtain food safety information from and if they had experienced food
recalls or a foodborne illness. They were also presented with questions asking if they had received

a text message from a store regarding a beef recall and their reactions.
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After the food safety background section, a general question about how participants
evaluate the safety of meat they purchase, and what sources they use to do so was asked.
Participants ranked sources such as government food safety agencies, product labels, visual
attributes of a product, the store they shopped at, the product’s brand, and their previous
experiences with the product from most to least important when evaluating a product’s safety. In
all consumer ranking, selection of top and bottom three perception, and best/worst scaling
questions presented to respondents the ordering of answers/alternatives was randomized to avoid
potential ordering bias. See Appendix A for a copy of the full survey instrument.

Best-worst scaling questions were used in the survey to determine relative preferences of
consumers. This scaling was originally introduced by Louviere in 1987 at the University of Alberta
(Louviere et al. 2015). Lusk and Parker (2009) discuss the advantages of using best-worst scaling
instead of Likert scaling as “(i) they force people to make trade-offs between levels of concern,
and (i1) the measured level of “concern” or “‘importance’ can be placed on a ratio scale, where
one can legitimately say that issue X is, for example, twice as important as issue Y’ and potential
disadvantages being “(i) the responses are more difficult to analyze and results are more difficult
to convey to “lay” audiences, and (ii) answering the best-worst questions is likely more
challenging for survey respondents than answering simple Likert scale questions (Lusk and Parker
2009).” Best-worst scaling is used instead of Likert scale questions to force survey respondents to
make tradeoffs on the different beef safety attributes, and so they are unable to rank every attribute
as the most important. According to Louviere et al. (2013) “BWS capitalizes on the idea that when
individuals evaluate a set of three or more objects or items on a subjective scale, their choices of
the top and bottom objects/items should be (all else equal) more reliable than choices of middle

objects/items” (Louviere 2013).
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Using a balanced incomplete block design (BIBD), 15 choice sets each containing four
attributes were created. Following Louviere et al. (2013) “A BIBD is a type of experimental design
in which each choice option appears equally often, and co-appears equally often with each other
choice option” (Louviere 2013). BIBD is used because “it provides a) constant comparison set
sizes; b) increasing number of comparison sets approximately linearly in J (number of
objects/items to be measured), such that one can often (but not always) find BIBDs for J
objects/items in J or at most a few more than J sets” and they are used because they “ensure that
each of the J objects/items occur the same number of times across all sets, and co-occur the same
number of times with the other (J-1) objects” (Louviere 2013). A BIBD is important because if a
choice set is unequal in size, it can signal to survey respondents that they should choose differently
based on the size of the choice set. It can also unintentionally draw focus to a specific object if it
appears more often than others. To avoid respondent fatigue and discourage exiting the survey
early, the 15 choice sets were broken into three groups, or blocks, of five choice sets each, evenly
distributed to survey respondents. Each survey respondent answered one block of choice sets. Best-
worst scaling questions can be difficult for survey respondents to answer, so reducing the number
of choice sets answered by respondents can reduce fatigue. In testing, three blocks of five choice
sets and two blocks of seven and eight choice sets were taken by individuals. It was determined
that three blocks of five choice sets was preferred due to the decreased time it took to take the
survey and lower levels of fatigue. Table 3.1 shows the different attributes being measured by best-

worst scaling.
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Beef safety attribute

Government adequately monitors safety of beef
Government is transparent about beef safety incidents
Government fixes beef safety incidents
My grocery store sells safe beef
Processors assure beef is safe

Farmers produce safe beef

Table 3.1. Attributes measured by best-worst scaling questions.

Best-worst questions measured consumer trust in the government and confidence in the
safety of beef. They were asked to agree and disagree with statements regarding the government’s
ability to monitor beef food safety and the supply chain’s ability to ensure safe beef for
consumption. This design had a block design efficiency score of 100%, which allowed the
attributes to be listed an equal number of times and in equal proportion with other attributes. The
traditional labels of “best” and “worst” were changed to “agree” and ‘“disagree” to capture
consumer perceptions of the presented attributes more accurately. Before the set of best-worst
questions, were the instructions “Thinking about beef safety, indicate which of the following

statements you most agree and disagree with.” Figure 3.1 shows an example of a best-worst

scaling question.

14



Select one agree and one disagree

Agree Disagree

Government
O adequately O
monitors safety
of beef

Government is

O transparent O

about beef safety
incidents

O My grocery store O
sells safe beef

Government fixes
O beef safety O
incidents
Figure 3.1. Example best-worst scaling question.
After the best-worst scaling questions, respondents were presented with two questions
asking them to select what they perceived as the three safest and three least safe beef labels among
a set. Respondents were also asked to select the three most important and three least important

factors they consider when purchasing beef at the store among a list of alternatives. Figures 3.2

and 3.3 display the ranking questions presented to respondents.
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Thinking about beef labels, select the 3 safest labels when
purchasing

U Beef labeled “certified Angus beef"
U Beef labeled “organic”

UJ Beef with no production claim label
0 Beef labeled “natural’

UJ Beef labeled ‘non-GMO”

0 Beef labeled “antibiotic free”

UJ Beef labeled ‘locally produced”

UJ Beef labeled ‘hormone free”

U Beef labeled “grass fed’

Figure 3.2. Example ranking question regarding beef label safety.

16



Select your 3 most important factors when purchasing beef at
the store

Shopping at the store with the most quantity for the lowest
price

O

Avoiding specific brands of beef because of past food
safety experiences

O

0 Always buying the same brand of beef because it is the
safest

U Always buying beef with production guarantee claims
O shopping at the store with the freshest beef products
0 shopping at the store with the best quality beef

Shopping at the store for beef that is most convenient for
me

O

0 shopping at the store with the lowest priced beef products

0 Shopping at various stores for beef based on product
selection

Figure 3.3. Example ranking question regarding factors that impact beef purchases

Survey participants were then presented with questions about food safety that they ranked
in order of most to least safe. Participants ranked whether they thought fast food, sit-down style
restaurants, or eating at home was safest. They were also asked to rank their confidence in the
safety of common fresh foods such as ground beef, beef steak, pork, fish, chicken, and eggs. Next,
they were presented with 11 beef characteristics ranging from appearance of the meat to the labels
on the package to the price of the product. Participants were asked to pick their three most
important and three least important characteristics of the 11 they prioritize when shopping for beef.

Finally, they were asked to rank industry agents in order from most to least responsible for ensuring

17



beef is safe for consumption. Options to rank were farmers, consumers, grocery stores, meat
processors, and government meat inspectors.

After the habits block, the demographics section was presented. This block contained nine
questions, referencing income level, age, geographical location, among other general
demographics. Demographic information was collected to determine if any trends arose from
different demographic characteristics.

“Speeding check” or attention check questions were used to ensure that participants were fully
reading the survey questions and answering them to the best of their abilities. The first was
presented after the best-worst scaling questions, asking participants to choose the word “purple”
out of the list presented. The second speeding question was at the end of the survey, asking
participants to answer honestly if they had rushed through the survey at any point. These types of
questions are useful as an internal quality check, to see if survey participants are paying attention
and reading the questions fully to provide thoughtful answers.

Finally, participants were provided with a comment box for additional comments or
information for the researchers. This was the only question that did not require participants to
answer, keeping it an optional opportunity for feedback.

3.2 Empirical Model

3.2.1 Measuring consumer trust and safety perceptions using best-worst scaling questions.
Survey participants were asked to answer 15 different best-worst scaling questions, aimed

at measuring consumer trust in the U.S. government and in the beef supply chain. To avoid

respondent fatigue, the best-worst questions were split into three blocks each containing five

choice sets. Previous literature (Lusk and Parker 2009; Lusk and Briggeman 2009; Caputo and

Lusk 2020) supports the use of multinomial and mixed logit models (MXL) to analyze survey
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responses from best-worst scaling questions. The two models are similar in nature, but a mixed
logit can be preferred to a multinomial logit due to the assumed heterogeneity (also called random
taste variation by Caputo and Lusk 2020) between survey respondents.

Following Caputo and Lusk (2020), a choice set with J items has Jx(J-1) possible
combinations of best and worst to choose from. In this study, a choice set has four attributes and
12 possible best and worst options. A random utility framework is used to derive U, the indirect
utility a respondent 7 derives from the best/worst combination in question ¢. This is the difference
in utility between the best (b) and the worst (w) plus the error term.

Unje = Bvt — Bwe + Enbw

where f is a vector of estimated importance parameters, b and w. The probability that an individual
chooses item b as the best and item w as the worst from choice set J is the probability that the
difference in utility (Ui» and Uiwn) is greater than the Jx(J-1)-1 possibilities in the choice set
(Caputo and Lusk 2020; Lusk and Parker 2009). An assumed independent and identical
distribution (iid) of &,;,, type I extreme value allows for the use of a mixed logit model.

Following Caputo and Lusk (2020) the probability that an individual (n) selects b as best

and w as worst is as follows:

e [Bnbt—Bnwt]

——f (Bu)dp.

— T
Pnb - fﬁ t=1 Z{=1Z¥n=1€[ﬁnlt_‘8

Vectors of estimated importance are considered trivial because in MXL they are zero-
centered (Caputo and Lusk 2020). Following Briggeman and Lusk (2009) and Caputo and Lusk

(2020) the shares of preferences (SP) are calculated from regression coefficients as follows:

B
s
Yi=p et
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where E] are each of the estimated parameters measuring each attribute from the MXL

regression and Y7 _, ePr is the sum of all attribute coefficients. When calculating shares of
preferences, they must sum to 1 (or 100%) for all six attributes. A benefit of shares of preferences
is that for value j, it is on a ratio scale. Meaning that if, for example, attribute 1 has a value double
of attribute 2, it can be said that attribute 1 is twice as preferred as attribute 2. Calculating shares
of preferences will not only quantify the value of how it is preferred, but also the uncertainty
surrounding the attribute because it reflects the probability an attribute will be picked over another.
3.2.2 Measuring consumer safety perceptions of beef labels and importance of aspects that
influence beef purchases using ranking questions.

Participants were asked to select the beef labels they perceived as the most and least safe,
and the three most and three least important characteristics when shopping for beef. This method
was used to sort the labels and characteristics into three categories of most, middle and least
importance. Selecting top and bottom characteristics were used instead of Likert scale questions
to force participant to make tradeoffs like a best-worst scaling question and ensure that they are
unable to rank every label or shopping characteristics as “most important.” Best-worst scaling
questions were not used for these sections to ensure the survey was not overly challenging or long,
which could cause participants to exit the survey early and not complete it. A generalized ordered
logistic regression model was used to analyze the link between demographic data and consumer
risk perceptions and determine which demographic factors influence consumer risk perceptions.
An assumption of ordered logit models is the parallel lines assumption, where the coefficients stay
the same across the different logistic regression (Williams 2016). A Brant test can be used to

determine if the assumption is violated, if it is, a generalized ordered logit model can be used to
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relax the assumptions. Following Williams (2016) and Britton and Tonsor (2020) generalized logit

model, the function is written as

exp (aj + X;B;) _ 19

P(Y; i) = =
(¥ > ) 1+exp(aj+Xi,Bj)'] ’

where respondent i chooses j option. Ranking questions can be analyzed with this method due to
the nature of ordinal variables, with three possible outcomes. Low, medium, high priority. The
model only has two sets of coefficients due to the M-1 categories, so two equations are estimated.
After conducting a Brant test, the parallel lines assumption was violated, and the generalized
ordered logit model was used.

The independent variables are outlined and defined in Table 3.2.

Variable (all are binary) Definition
Gender
Female Female
Other (base) Non-female

Political affiliation

Democrat Affiliated with the Democratic party
Other (base) Affiliated with other parties
Children in household
Children At least one child under the age of 18 living at home
No children (base) No children under the age of 18 living at home
Race
White White or Caucasian
Non-white (base) Other races
Education
College graduate Obtained a college degree

Not a college graduate (base) Did not obtain a college degree
U.S. Census region

West Living in the West region
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Variable (all are binary)

Definition

Midwest
Northeast
South (base)
Age
18-20
21-29
30-39
40-49
50-59
60+ (base)
Geographic density
Large urban (base)
Medium urban
Small town
Income level
<$25,000
$25-75,000 (base)
$75-150,000
>$150,000

Living in the Midwest region
Living in the North region

Living in the South region

18-20 years
21-29 years
30-39 years
40-49 years
50-59 years
60 years or older

A population of >50,000
A population of 10,000 to 49,999
A population <10,000

Annual income is less than $25,000

Annual income is between $25,000 to $75,000
Annual income is between $75,000 to $150,000
Annual income is greater than $150,000

Table 3.2. Definitions of independent variables

Previous literature suggests that demographic information impacts consumer risk

perceptions of food. The following equations represent the generalized ordered logit models

(excluding the subscript i from every variable for individuals for convenience) used to analyze

what demographic variables affect perceived safety of beef labels (Beef label safety rating which

was coded as 0 for least safe, 1 for neutral, and 2 for being the safest), and importance of factors

used when shopping for beef (Beef factor priority which was coded as 0 for being the least

important, 1 for neutral, and 2 for being the most important). The generalized ordered logit model

for the safety rating of beef labels is specified as:
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Label safety rating = [, + BiFemale + B,Democrat + ;Children + f,White +
PsCollege graduate + fsWest + f,Midwest + fgNortheast + 918 — 20 + 1521 — 29 +
f1130 — 39 + (1,40 — 49 + (1350 — 59 + f,Medium urban + f15Small town +
BieLess than $25,000 + B,,$75 — 150,000 + B,gMore than $150,000 + BoNon — GMO +
Boo0rganic + f,1Natural + B,,Grass fed + [,3;Hormone free +
BosAntibiotic free + [ysCertified Angus beef + [,cNo label + ¢;

Where demographic variables are defined in Table 3.2.

A generalized ordered logit model was used to analyze the demographic variables that
affect the importance of the factors that influence beef purchases. The model for the factors that
impact beef purchases is specified as:

Beef factor priority = [, + f1Female + f,Democrat + f;Children + ,White +
PsCollege graduate + fsWest + f;Midwest + fgNortheast + 18 — 20 + 021 — 29 +
$1130 — 39 + (1,40 — 49 + 3,350 — 59 + S,Medium urban + f15Small town +

BicLess than $25,000 + B,,$75 — 150,000 + BygMore than $150,000 +

Pi9Best quality + [,oFreshest beef + [,1Lowest price + [,,Safety +
p.3Convenience + f,4Product selection + [,sMost quantity at lowest price +
p.eProduction guarantee + ¢;

Demographic independent variables are the same as the previous generalized ordered logit
model and are defined in Table 3.2.

A generalized ordered logit model was used to evaluate demographic variables and impact
on level of beef consumption. The beef consumption variables equaled 1 if a respondent did not
consume beef, 2 if a respondent consumed beef 1-2 times per week, 3 if a respondent consumed
beef 3-5 times per week, and 4 if a respondent consumed beef more than 5 times per week. All
demographic variables are defined in Table 3.2. The generalized ordered logit model of beef
consumption is specified as:

Beef Consumption Level = [, + Female + f,Democrat + f;Children + ,White +

PsCollege graduate + fsWest + f,Midwest + fgNortheast + 18 — 20 + 1,21 — 29 +
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f1130 — 39 + (1,40 — 49 + (1350 — 59 + S, Medium urban + f15Small town +

BiclLess than $25,000 + B,,$75 — 150,000 + &;
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Chapter 4 - Data

Overall, 2,435 respondents entered the survey, eight were removed for not completing the
survey in its entirety, 13 did not correctly answer “purple” in response to the first speeding
question, and 36 responded to the final speeding question that they had rushed through the survey
at times. Speeders were dropped from the data set for further analyses. This left 2,378 respondents
with usable data. When the respondents were sorted into the blocks for best-worst scaling, 787
were in block one, 801 were in block two, and 790 were in block three. Regarding gender, 51% of
respondents were female and 49% were non-female (male, prefer not to specify, and other), which
is similar to U.S. Census results of female comprising 50.4%. Looking at age, 23% of respondents
were aged 60 or above, 18% were 30-39 and 40-49, 17% were 21-29, 16% were 50-59, and 7%
were 18-20 years old. U.S. Census data indicates that 58% of US residents are between the ages
of 18-65, similar to the ages within the survey. When asked about the density of locations
respondents lived in, 42% of respondents indicated they lived in large urban areas, 36% lived in
medium urban areas, and 21% lived in small towns or rural areas.

College graduates made up 40% of respondents, 40% also indicated that they had graduated
high school. Respondents with graduate degrees comprised 18%, with 2% indicating they had not
graduated high school. Compared to U.S. Census data, 89.1% were high school graduates or
higher, and 34.3% had obtained a bachelor’s degree or higher. Breaking down income, 42%
categorized their income as $25,000 to 75,000, 28% made $75,000 to 150,000, 19% earned less
than $25,000, and 11% earned more than $150,000. The median household income from Census
data was $75,149.

White respondents accounted for 75% of survey participants, 13% were black or African

American. Asian respondents made up 5% of the total, 4% were of a mixed race, 2% reported
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“other,” 1% were American Indian or Alaska Native, and 0.25% were Native Hawaiian or Pacific

Islander. Comparing to Census results, white citizens comprised 75.5% of the nation, black or

African American were 13.6%, American Indian and Alaska Native was 1.3%, Asian was 6.3%,

Native American or Pacific Islander was 0.3%, and mixed race was 3.0%.

Concerning politics, 35% affiliated with the Democratic party, 33% reported Independent,

29% indicated they were affiliated with the Republican party, and 3% reported “Other.”

Over half, 68%, of respondents reported that they did not have children under the age of

18 living at home, and 32% indicated they did.

States were divided into regions based on U.S. Census regions. Each state had at least one

respondent, 38% of respondents came from Southern states, 23% were from Western states, 22%

were from the Northeast, and 18% were from the Midwest. Figure 4.1 shows descriptive statistics

of survey respondents.

Variable
Gender
Female
Male
Other

Prefer not to specify
Political affiliation
Republican
Democrat
Independent
Other, political
Children in household
Kids at home under 18
No kids at home under 18

Race

Average

0.51
0.48
0.002
0.003

0.29
0.35
0.33
0.03

0.32
0.68
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Standard Dev

0.50
0.50
0.04
0.05

0.45
0.48
0.47
0.17

0.47
0.47



Variable Average Standard Dev

White 0.75 0.43
Black/African American  0.13 0.34
American Indian/Alaska  0.01 0.10

Native

Asian 0.05 0.21
Native Hawaiian/Pacific ~ 0.003 0.05

Islander
Mixed race 0.04 0.18
Other, race 0.02 0.15
Education
Less than high school 0.02 0.15
High school graduate 0.40 0.49
College graduate 0.40 0.49
Graduate degree 0.18 0.38
U.S. Census region
West 0.23 0.42
Midwest 0.18 0.38
North 0.22 041
South 0.38 0.48
Age

18-20 0.07 0.26

21-29 0.17 0.38

30-39 0.18 0.39

40-49 0.18 0.38

50-59 0.16 0.37

60+ 0.23 0.42

Table 4.1. Descriptive statistics of survey respondents
Survey participants were asked to indicate where they most often purchased beef from.

Overall, 80% of respondents purchase beef from a traditional grocery store. Next, 25% purchased
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from a local independent grocer, 23% purchased from a discount grocery store, 18% bought direct
from the butcher. The categories with the lowest level of responses were purchasing directly from
the farmer at 12%, 4% indicated “other,” and 2% do not purchase beef. For the respondents that
selected other, bulk stores, a military commissary, food subscription services, and raising their
own beef were written in. Figure 4.1 visualizes where survey respondents purchase their beef from.

Sources respondents purchase beef from

90.00%

79.98%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00% 9
° 24.98% 23.13%
11.94%
10.00%
l 4.04% a5
0.00% [ —
Grocery store  Local grocer Discount grocer Butcher Farmer Other Non-beef eater

Figure 4.1 Chart of where survey respondents purchase beef from

Survey participants were asked to select all the sources they use to obtain information on
food recalls or food safety events. They were able to choose from social media, newspapers,
directly from the grocery store, internet news sources, government published documents and
notices, from television programs, and from the radio. Figure 4.2 graphs where participants obtain

food safety information from.
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Figure 4.2 Chart of where survey respondents obtain food safety information

Overall, 68% of survey participants obtain food safety information from television
programs or shows. The next highest information source is obtaining information from the internet,
and third highest is obtaining information from social media. Some respondents indicated that they
receive their information about food recalls and food safety directly from the grocery store. Getting
information from government notices, newspapers, and the radio are used similarly by participants.
The survey respondents that selected other wrote in responses such as getting their food safety
information from friends and family, word of mouth, or directly from their doctor.

Survey participants were asked to rank the locations of three places to eat; home, a sit-
down style restaurant, and a fast-food restaurant; from most to least safe to eat at (most safe=1,
least safe=3). Out of 2,378 responses, 2,043 (86%) respondents ranked eating at home as the safest
place to eat, 196 (8%) indicated it was the second safest, and 139 (6%) ranked eating at home as

the least safe place to eat. Looking at a sit-down style restaurant next, 1,809 (76%) participants
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ranked it as the second most, or middle of the road, safest place to eat. While 369 (16%) ranked it
as the least safe, and 200 (8%) ranked it as the safest. Finally, 1,870 (79%) ranked a fast-food
restaurant as the least safe place to eat, 373 (16%) marked it as the middle safest, and 135 (6%)
ranked it as the safest place. Consumers believe eating at home to be the safest, followed by eating
at a sit-down style restaurant, and finally a fast-food restaurant.

Respondents were also asked to rank the following from most (most responsible=1) to least
responsible (least responsible = 5) for ensuring that there is safe beef for consumption- farmers,
consumers, grocery stores, meat processors, and government meat inspectors. A small number,
762 (32%), of participants ranked farmers as the most responsible for ensuring safe beef. While
1,405 (59%) consider consumers as the least responsible for ensuring that there is safe beef for
consumption. Next, 1,076 (45%) ranked grocery stores as being the fourth most responsible (or
second to last) for safe beef. Meat processors were ranked as the second most responsible by 847
(36%) respondents. Finally, 787 (33%) participants selected that government meat inspectors hold
the most responsibility for ensuring that there is safe beef for general consumption.

Respondents were also presented with seven different foods found at grocery stores and
asked to select the three foods they have the most confidence in their safety. Participants could
choose from ground beef, beef steak, beef roast, pork, fish, chicken, and eggs. If a respondent
selected a food as the safest, it was coded as 1, if they did not select it, the food was coded as 0.
Greater proportions indicate that the specific food was selected by the greatest number of survey
respondents. The top three foods that were chosen as being the safest were eggs, chicken, and
ground beef with 1,519 (64%); 1,499 (63%); and 1,159 (49%) participants selecting each
respectively. Beef steak was the next highest selected food, followed by fish, beef roast, and pork.

Figure 4.3 graphs the perceived safety.
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Figure 4.3. Perceived safety of fresh foods (std. dev. In parentheses)
Survey respondents were asked general questions about their food buying habits at the

beginning of the survey. Overall, 66% of respondents indicated that they are solely responsible for
grocery shopping, followed by usually, but not always doing the shopping, rarely shopping, and
finally never shopping for groceries. They were also asked about their diets, 88% of participants
regularly consume meat, followed by semi-vegetarian/flexitarian, vegetarian, and vegan. When
asked how often respondents consume meat, 53% consume meat 1-2 times per week, followed by
eating beef 3-5 times a week, eating it more than 5 times a week, and finally not consuming beef.

Regarding recalls, 72% of survey respondents indicated they have never experienced a
food recall, while 28% indicated they had experienced a food recall. Of those that have experienced
a food recall, they were asked what their reaction was. The largest response was that they threw
away the product, followed by returning the product to the store, not knowing whether they had
bought or already consumed the product, and not having a reaction. Figure 4.4 graphs the average

response to a food recall.
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Figure 4.4. Response to a food recall (std. dev. In parentheses)
Participants were also asked if themselves or someone in their immediate family had

experienced a foodborne illness. Only 32% have experienced some form of a foodborne illness.
Of those that have experienced a foodborne illness, 26% experienced an illness that did not require
medical attention or hospitalization and 7% did require either medical attention or hospitalization.
The final question in the first block of the survey was asking if they had ever received a call or text
from a grocery store about a meat recall. Only 11% of respondents had received a message from a
grocery store about a meat recall. Of those that indicated they had received a text, the majority
indicated that they checked to see if they had the product(s) being recalled and then returned it to
the store. Next highest response was throwing away the product, avoiding buying meat from the
store in the future, and finally the least selected option was ignoring the message entirely. Figure

4.5 graphs the average response to receiving a recall text or message from a grocery store.
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Figure 4.5. Average response to a food recall text (std. dev. In parentheses)
The 89% of respondents that have never received a text were asked what their reaction

would be if they had. They responded that they would check if they had the product(s), and then
they would throw it away. The next highest response was returning the product to the store,
followed by avoiding buying meat from that store in the future and ignoring the text.

Before the best-worst scaling questions, respondents were asked to rank the following in
order from most (value=1) to least (value=6) important sources they used to assess meat safety.
Options were government or public food safety agencies, product labeling, visual attributes of the
product, store where they shop, product brand name, and previous experiences with the product.
Regarding government agencies, 32% of survey participants ranked it as the most important to
assess meat safety. Product labeling was ranked as the fifth most important by 20% of respondents.
The visual attributes of the product were ranked the third highest by 22%. The store where people
shop was ranked as the second most important by 18%. The product brand name was ranked as

the sixth most important (or least important) source by 22%. Finally, a respondent’s previous
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experiences with the product were ranked as the fourth highest source by 19%. The average

ranking of each food safety information source is graphed in Figure 4.6.
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Figure 4.6. Average ranking of food safety information sources (std. dev. In parentheses)
Tables 4.2 displays the percentages of how the beef labels were ranked as either least safe,

neutral, or safest by survey respondents.

Variable Least safe (0) Neutral (1) Safest (2)
Non-GMO 27.96% 37.80% 34.23%
Organic 30.53% 39.57% 29.90%
Natural 40.96% 31.62% 27.42%
Grass fed 20.77% 38.44% 40.79%
Hormone free 26.91% 32.72% 40.37%
Antibiotic free 28.55% 34.06% 37.38%
Locally produced 30.28% 39.95% 29.77%
Certified Angus beef  55.17% 37.13% 7.70%
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Variable Least safe (0) Neutral (1) Safest (2)

No production claim 25.36% 35.70% 38.94%
label

Table 4.2. Percentages of beef labels ranked as least safe, neutral, and safest
The most neutral label was beef labeled locally produced. The label that was selected as

the least safe was Certified Angus Beef and the label that was selected as the safest was beef
labeled grass fed.
Table 4.3 displays the percentages of how respondents ranked the factors that impact beef

purchases as either least important, neutral, or most important.

Variable Least important (0)  Neutral (1) Most important (2)
Best quality 11.23% 26.41% 62.36%
Freshest beef 10.89% 26.91% 62.20%
Lowest price 47.35% 34.06% 18.59%
Safety 36.50% 41.72% 21.78%
Past experiences 30.66% 46.59% 22.75%
Convenience 42.14% 32.97% 24.89%
Product selection 35.95% 43.44% 20.61%
Most quantity for 44.32% 32.88% 22.79%
lowest price

Production guarantee  27.46% 42.01% 30.53%

Table 4.3. Percentages of factors that influence beef purchases ranked as least important,
neutral, and most important

The factor that was the most neutral was avoiding specific brands because of past

experiences. The factor that was selected as the least important was shopping at the store with the
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lowest priced beef products. The factor that was the most important was always shopping at the
store with the best quality beef.

Table 4.4 shows a summary of respondents who indicated if they consumed or purchased
beef for their household and the level of beef consumption of survey respondents.

Variable Response percentage
Purchase or consume beef

No 4.50%
Yes 95.50%

Level of beef consumption
Does not eat beef 5.42%
Eats beef 1-2 times/week 52.65%
Eats beef 3-5 times/week 32.88%
Eats beef more than 5 9.04%

times/week

Table 4.4. Summary of respondents that consume beef and beef consumption levels
Almost all survey respondents indicated they consume beef or purchase it for their

household. When looking at beef consumption levels, most respondents (52.65%) consume beef
one to two times per week, followed by consuming it three to five times a week, consuming it

more than 5 times per week, and finally not consuming beef at all.
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Chapter 5 - Results

Responses to the question asking survey participants to select their three most important

and least important characteristics when grocery shopping for beef were coded as 1, 0, and -1.

Benefits to using this style of coding is the ability to calculate relative preferences from the

characteristics ranked as important, neutral, and least important. To create relative preferences for

each characteristic, the scores were totaled and divided by 2,378 or the number of usable survey

responses. Table 5.1 lists the relative preferences for each characteristic in order from most

important to least important.

Characteristic

Meat color

Sell-by-date on package
Package or meat smell
USDA inspection sticker
USDA quality grade
Product of USA label
Price per pound

Store where you buy it
from

Bought from meat counter
Bought in package in case

Brand name on package

Average score
0.39
0.39
0.21
0.20
0.18
-0.04
-0.14

-0.18

-0.28
-0.32

-0.40

Proportion at -1

0.1093

0.1203

0.1253

0.1405

0.1514

0.2128

0.3886

0.3772

0.3671

0.3848

0.4878

Table 5.1. Average ranking of beef characteristics
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Meat color, sell-by-date, and package smell were ranked as the most relatively important.
The relatively least important beef characteristics when grocery shopping is the brand name on the
package and whether it is bought from the meat case or the meat counter. Of middle importance is
USDA inspection sticker and quality grade, product of USA label, and finally price of beef per
pound. Meat color, sell-by-date, and package smell could be characterized as attributes consumers
use to assess quality of beef, giving an insight that they prefer quality of beef in a grocery store
more than price, for example. The store where a consumer purchases beef, where it’s bought from
in the store (meat counter vs case), and the brand name are not held in high importance by
consumers.

Average rankings were also created for the question where respondents were asked to rank
the safest place to eat between eating at home, a sit-down style restaurant, or a fast-food restaurant.
A similar method of summing the score for each location and dividing by the total number of
survey respondents was used to create an average ranking of the three places to eat. Figure 5.1
graphs the average ranking of each location. A lower ranking, or shorter bar on the graph, indicates

that the survey respondents perceived the location to be the safest.
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Average ranking of safety of locations to eat
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Figure 5.1. Average ranking of safety of locations to eat at (std. dev. In parentheses)

Eating at home was ranked as the safest place to eat, ranked number one, by the most survey
respondents. A sit-down style restaurant was determined to be the second safest place to eat or
given a number two ranking by the most respondents on average. Fast-food restaurants were
ranked as the least safe place to eat or ranked as number three by the most respondents. Consumers
place the most trust in themselves to cook safe food for themselves or their families. Moderate
trust is placed on sit-down style restaurants to provide safe food. The least amount of trust is placed
in fast food restaurants to serve safe food to their customers.

The same style of analysis was conducted for the ranking question asking, “who is the most
responsible for ensuring beef is safe for consumption” with 1=most responsible to 5=least
responsible. Figure 5.2 visualizes the results from that analysis. A lower ranking, or shorter bar,
indicates that survey respondents ranked the option higher, meaning they are considered the most

responsible for ensuring safe beef.
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Average ranking of who is responsible for ensuring safe beef
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Figure 5.2. Average ranking of who is responsible for ensuring safe beef for consumption
(std. dev. In parentheses)

Survey respondents considered government meat inspectors, farmers, and meat processors
as the entities most responsible for ensuring beef is safe for consumption. Grocery stores and
consumers were considered the least responsible for beef safety.

Survey participants were asked to rank six sources that could be used to assess meat safety.
Table 5.2 displays the average ranking for each source. Information sources are ranked from most
to least important; a lower average ranking indicates that survey respondents placed that source as

being the most important. Standard deviations are in parentheses.

Information Source Average Ranking (Std. Dev.)

Government or public food safety agencies 3.19 (1.94)
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Information Source Average Ranking (Std. Dev.)

Visual attributes of product 3.21 (1.68)
Store where you shop 3.40 (1.67)
Product labeling 3.64 (1.58)
Your previous experiences with product 3.64 (1.61)
Product brand name 3.92 (1.63)

Table 5.2. Average ranking of sources used to assess meat safety.

The top three sources were government/public food safety agencies, visual attributes of the
product, and the store where they purchase it from. The three least important information sources
are product labeling, a consumer’s previous experiences with the product, and the product brand
name. Comparing similar attributes in Table 5.2 to those in Table 5.1, visual attributes of the
product are both ranked highly, and product brand name is ranked at the bottom. The store where
beef is purchased is ranked slightly lower when it is considered as just a characteristic when
shopping than it is when being considered a food safety information source. When presented with
only five options, consumers place a higher importance on information obtained from the
government.

A generalized ordered logit model was run, using beef consumption level as the dependent
variable to examine what demographic characteristics influence an increase in beef consumption.
Demographic variables were independent variables. An ordered logit was first run, and a Brant
test was run after, which determined the parallel lines assumption to be violated, therefore a
generalized ordered logit was run. The dependent variable was from the survey question “What is
your level of beef consumption?” Respondents could answer that they do not consume beef

(value=1), they consume beef 1-2 times per week (value=2), they consume beef 3-5 times per week
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(value=3), or that they consume beef more than 5 times per week (value=4). These values became
the dependent variable (beef consumption level) for the regression. Independent variables were
demographics, which were binary variables. For this regression, an internal consistency check was
done. Survey respondents that indicated they were vegan or vegetarian but did not select that they
did not consume beef were removed from the regression data. In total, 40 respondents were

removed from this regression. Table 5.3 outlines the regression results.

N=2,348
(1) ) @)
VARIABLES Lowest level Medium level Highest level
of beef of beef of beef
consumption consumption  consumption
Female -0.154 -0.694*** -0.706***
(0.192) (0.0916) (0.160)
College graduate -0.141 -0.250** -0.0768
(0.209) (0.0977) (0.176)
White 0.532*** 0.140 0.0612
(0.202) (0.105) (0.277)
Democrat -0.173 0.00527 -0.0980
(0.191) (0.0929) (0.160)
Children 0.404* 0.515%** 0.376**
(0.234) (0.105) (0.169)
West -0.232 -0.105 0.301
(0.254) (0.117) (0.187)
Midwest -0.356 -0.219* 0.0220
(0.253) (0.123) (0.217)
Northeast -0.239 -0.590*** -0.343
(0.253) (0.121) (0.222)
18-20 -0.173 0.178 1.186***
(0.373) (0.198) (0.372)
21-29 0.0506 0.453*** 1.170%**
(0.290) (0.145) (0.303)
30-39 -0.116 0.418*** 1.177%**
(0.290) (0.148) (0.303)
40-49 0.528 0.288* 1.013***
(0.334) (0.149) (0.307)
50-59 0.263 0.263* 0.920***
(0.305) (0.144) (0.305)
Medium urban -0.292 -0.0961 -0.166
(0.206) (0.100) (0.170)
Small town 0.159 0.0149 -0.285
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) ) ©)

VARIABLES Lowest level Medium level Highest level
of beef of beef of beef
consumption consumption  consumption
(0.276) (0.120) (0.217)
<$25,000 -0.0291 0.122 0.451**
(0.265) (0.123) (0.205)
$75-150,000 -0.297 -0.173 -0.0552
(0.226) (0.110) (0.199)
>$150,000 -0.402 -0.0240 0.380

(0.321) (0.155) (0.247)
South (base) - - -

60 or older (base) - - -
Large urban (base) - - -
$25-75,000 (base) - - -

Constant 2.899*** -0.126 -3.067***
(0.364) (0.174) (0.344)
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 5.3. Generalized ordered logit results on levels of beef consumption

The first threshold of the regression represents the transition from not consuming beef to
consuming it one to two times per week. In this first threshold, white respondents and having
children are statistically significant at the 99% and 90% confidence levels respectively. White
respondents is only statistically significant in the first threshold, and its positive coefficient shows
that for white consumers, there is a positive impact on the transition from not eating beef to
consuming it one to two times a week.

The second threshold represents the transition from eating beef one to two times per week
to three to five times per week. Female, having children, living in the Northeast, 21-29, 30-39 are
all statistically significant at the 99% level. Being a college graduate is significant at the 95% level.
Living in the Midwest and being in the age ranges 40-49 and 50-59 are significant at the 90%

level. Being a college graduate and living in the Midwest or Northeast are only significant in the
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second threshold. All three also have negative coefficients, indicating that there is a negative
relationship between levels of beef consumption, so these three variables lead to a decrease.

The third threshold represents the transition from eating beef three to five times a week to
eating beef more than five times a week. Female and all income ranges are significant at the 99%
level. Having children and the income bracket of making less than $25,000 are significant at the
95% level.

Female, college graduate, living in the Northeast and the Midwest all have negative
coefficients. Female has a greater magnitude in threshold three and the rest have greater
magnitudes in threshold two. This indicates that being female has a greater impact of a decrease
in beef consumption from more than five times per week to three to five times per week while the
rest have a greater impact on a decrease from three to give times to one to two times.

Being white has a larger impact on increasing beef consumption to one to two times per
week. Having children has an impact on consuming beef at a medium level of consumption. Being
in any age range and making less than $25,000 a year has the greatest impact on consuming beef
at the highest level of consumption.

To analyze how demographic variables influence perceived safety of beef labels, a
generalized ordered logit model was used. To set the data up for the generalized ordered logit
model, data was coded as O if respondents had indicated the label was the least safe, 1 if
respondents indicated it was neutral, and 2 if respondents indicated it was the safest label. The
safety rating a label had (either 0, 1, or 2) was the dependent variable for the generalized ordered
logit regression. Demographic variables and dummy variables for the beef labels were the
independent variables. Demographic variables were binary, coded as 1 if respondents selected the

option and O for the rest. Table 5.4 shows the results of the regression.
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N=21,402

(1) )
VARIABLES Lowest Highest
perceived perceived
safety safety
Female 0.0131 0.000990
(0.0316) (0.0314)
College graduate 0.00916 -0.00860
(0.0339) (0.0338)
White -0.0331 0.0171
(0.0362) (0.0360)
Democrat 0.00811 -0.0225
(0.0322) (0.0320)
Children -0.0348 0.0399
(0.0365) (0.0364)
West -0.00553 0.00804
(0.0411) (0.0409)
Midwest 0.00563 -0.00549
(0.0430) (0.0428)
Northeast 0.00513 -0.0101
(0.0410) (0.0408)
18-20 0.0286 -0.0196
(0.0685) (0.0681)
21-29 -0.0198 0.0269
(0.0497) (0.0495)
30-39 0.0108 -0.00826
(0.0510) (0.0507)
40-49 -0.0313 0.0388
(0.0511) (0.0508)
50-59 -0.0111 0.00756
(0.0498) (0.0495)
Medium urban 0.0134 -0.0231
(0.0348) (0.0346)
Small town -0.00416 0.00281
(0.0416) (0.0414)
<$25,000 0.0171 -0.0295
(0.0432) (0.0430)
$75-150,000 0.0295 -0.0394
(0.0380) (0.0378)
>$150,000 0.0325 -0.0257
(0.0536) (0.0534)
Non-GMO 0.115* 0.207***
(0.0639) (0.0623)
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(1) )
VARIABLES Lowest Highest
perceived perceived
safety safety
Organic -0.0107 0.00801
(0.0631) (0.0634)
Natural -0.468*** -0.116*
(0.0611) (0.0642)
Grass fed 0.506*** 0.486***
(0.0675) (0.0613)
Hormone free 0.166*** 0.470***
(0.0643) (0.0613)
Antibiotic free 0.0866 0.344***
(0.0637) (0.0617)
Certified Angus beef -1.041%** -1.630***
(0.0608) (0.0891)
No label 0.246*** 0.410%***
(0.0649) (0.0615)
60 or older (base) - -
Large urban (base) - -
$25-75,000 (base) - -
Locally produced (base) - -
South (base) - -
Constant 0.841*** -0.854***
(0.0735) (0.0738)

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 5.4. Generalized ordered logit results of perceived beef label safety

Beef labeled locally produced was dropped to account for the dummy variable trap, and it
was considered the “most neutral” beef label. The previous regression bases were also used for
this model.

The first threshold represents the transition being perceived as unsafe to neutral. Beef
labeled natural, hormone free, certified Angus beef, and beef without a production claim label are

statistically significant at the 99% level. Beef labeled non-GMO is significant at the 90% level.
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The second threshold represents the transition from being perceived as neutral to the safest.
Beef labeled non-GMO, grass fed, hormone free, antibiotic free, certified Angus beef, and beef
without a production label are significant at the 99% level. Beef labeled natural is significant at
the 90% level. Demographic variables were not statistically significant in either threshold. The
antibiotic free label is only significant in the second threshold. Its positive coefficient indicates
that it is perceived as safer than the locally produced (base) label, and that it has a stronger impact
of being one of the perceived safest labels.

Beef labeled natural and grass fed have a greater magnitude in threshold one than two.
Natural has a negative coefficient, indicating that it is perceived as less safe than the base label,
and it moves towards being perceived as one of the least safe labels. Beef labeled grass-fed is
perceived as safer than the base and moves towards being one of the perceived neutral labels.

Beef labeled non-GMO, hormone free, Certified Angus beef, and without production claim
labels have greater magnitudes in threshold two. Non-GMO, hormone free, and beef without
production labels are all perceived as safer than locally produced beef, and all move towards being
perceived as the safest labels. Certified Angus beef is perceived as less safe than the base label and
moves towards being perceived as a neutral label.

A generalized ordered logit regression was also run, regressing demographics and factors
that influence beef purchases on the preference rating for each habit. The data were set up in a
similar way to the previous generalized ordered logit model. Options respondents had selected as
least important were coded as 0, neutral factors were coded as 1, and most important factors were
coded as 2. These rankings became the dependent variable for the generalized ordered logit
regression. Demographic variables and dummy variables of the factors that influence beef

purchases were independent variables in the model. Demographic variables were still binary,
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coded as 1 if respondents selected the option and O if it was unselected. Table 5.5 shows the

regression output.

N=21,402
(1) )
VARIABLES Lowest Highest
importance  importance
Female 0.0114 -0.0119
(0.0319) (0.0329)
College graduate 0.00510 -0.00889
(0.0343) (0.0353)
White -0.0449 0.0401
(0.0366) (0.0376)
Democrat 0.0172 -0.0169
(0.0325) (0.0335)
Children -0.0308 0.0404
(0.0370) (0.0380)
West -0.0114 -0.00162
(0.0416) (0.0428)
Midwest 0.000742 -0.00523
(0.0435) (0.0448)
Northeast -0.00216 -0.0128
(0.0415) (0.0427)
18-20 0.00412 -0.0221
(0.0693) (0.0712)
21-29 -0.0472 0.0293
(0.0504) (0.0518)
30-39 -0.0154 0.00220
(0.0516) (0.0532)
40-49 -0.0470 0.0400
(0.0516) (0.0532)
50-59 -0.00582 0.0343
(0.0503) (0.0519)
Medium urban 0.0242 -0.0229
(0.0352) (0.0363)
Small town -0.00527 0.00588
(0.0421) (0.0433)
<$25,000 0.0142 -0.0208
(0.0437) (0.0449)
$75-150,000 0.0311 -0.0257
(0.0384) (0.0395)
>$150,000 0.0405 -0.0363
(0.0542) (0.0558)
Best quality 1.253*** 1.729***
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1) )
VARIABLES Lowest Highest
importance  importance
(0.0788) (0.0647)
Freshest beef 1.290*** 1.720%**
(0.0795) (0.0647)
Lowest price -0.712%** -0.257***
(0.0606) (0.0720)
Safety -0.262*** -0.0565
(0.0616) (0.0697)
Convenience -0.500*** 0.119*
(0.0609) (0.0682)
Product selection -0.239*** -0.127*
(0.0617) (0.0705)
Most quantity at lowest ~ -0.590*** -0.00196
price
(0.0607) (0.0692)
Production guarantee 0.157** 0.400***
(0.0640) (0.0662)
60 or older (base) - -
Large urban (base) - -
$25-75,000 (base) - -
Past experiences (base) - -
South (base) - -
Constant 0.844*** -1.238***
(0.0742) (0.0783)

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 5.5. Generalized ordered logit results of beef purchasing factors

Avoiding specific brands of beef because of past experiences was dropped from the model
due to it being the factor that was the most neutral (neutral ranking of 46.59%). The previous
demographic bases from earlier regressions were maintained in this model.

The first threshold represents the transition from a factor being the least important to
neutral importance. Best quality, freshest beef, lowest price, safety, convenience, product

selection, and most quantity at the lowest price are significant at the 99% confidence level in this
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category. Production guarantee is significant at the 95% level. The second threshold represents the
transition from a factor being of neutral importance to being of high importance. Best quality,
freshest beef, lowest price, and production guarantee are significant at the 99% level. Convenience
and product selection are significant at the 90% level.

Lowest price, safety, convenience, product selection, and the most quantity at the lowest
price have larger magnitudes in the first cut of the regression. They are also all negative, indicating
they are considered less important than past experiences and that they transition towards being the
least important factors that impact purchasing beef.

Best quality, freshest beef, and production guarantees have greater magnitudes in the
second cut of the regression and are all positive. This indicates that they are considered more
important than past experiences and they trend towards being considered the most important
factors that influence beef purchases.

A mixed logit model was used, regressing a survey respondent’s choice against each
measured attribute from best-worst scaling. The regression estimates for the mixed logit model are
listed in Table 5.6. Each attribute was measured relative to the government being transparent about
beef safety incidents, which was normalized to zero. Attributes are placed in order from least
relatively agreed with to most relatively agreed with. Test statistics indicate that results are
significant.

Attributes that are statistically significant at the 99% level are “processors assure beef is

29 ¢¢

safe,” “the government adequately monitors the safety of beef,” “farmers produce safe beef,” and
“my grocery store sells safe beef.” “The government fixes beef safety incidents” was not

statistically significant in this model, but the standard deviation was highly significant. This can

be indicative of the variation within responses being significant.

50



Grocery stores and farmers producing and providing safe beef are the attributes with the
highest coefficients implying that consumers agree with these statements the most and the
government fixing beef safety incidents and processors assuring beef is safe have the smallest
coefficients, indicating that consumers disagree with these statements the most.

Standard deviations for every attribute are significant at the 99% level, showing
heterogeneity among consumer preferences for government and beef food safety trust. Larger
standard deviations signify a greater variation in consumer response to the attribute. Farmers
producing safe beef has the largest standard deviation, 1.75, relative to the base category of the
government being transparent about beef safety incidents. Consumers differ more in whether they
believe in this statement than other attributes. The government fixing beef safety incidents has the
lowest standard deviation, 1.06, indicating that there is less variation of consumers agreeing or
disagreeing with this statement.

Parameter Estimates and Statistics for the Mix Logit Model

Mean Standard
Deviation

Gov. is transparent
about beef safety Base category
incidents
_Goy. fixes beef safety 05337 1 061%**
incidents

(.03481) (.04022)
Processors assure beef is 3601% % 1 51gws*
safe

(.04215) (.04469)
Gov. adequately ke ke
monitors safety of beef 3748 1.28

(.038) (.04173)
Farmers produce safe 1 56g*** 1 747*x
beef

(.0497) (.05103)
My grocery store sells 1 93*H* 1 716%%
safe beef

(.05144) (.05167)
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Observations 142,680

AlIC 49839
BIC 49938
Chi? 4503

Log likelihood -24909

Standard errors in parentheses
* p<0.10, ** p<0.05, *** p<0.010

Table 5.6. Mixed logit model estimates
Using the share of preference formula in Chapter 3, individual shares were

calculated from the mixed logit model coefficients for each attribute. All were statistically
significant at the 99% level. Figure 5.3 graphs each attribute’s share of preference against the
others. Consumers agree the most with the statement that their grocery stores sell safe beef, with
a share of preference of 41%. This implies that consumers trust the beef they are getting in stores
and can be used by grocers to maintain consumer trust.

The next highest share of preference is for the statement that farmers produce safe beef,
and 29% of consumers agreed with this statement. This is beneficial for producers to know as they
can build off already existing consumer trust to better market their beef and continue to produce
beef consumers trust is safe.

Processors assure beef is safe and the government adequately monitors safety of beef were
agreed with by 9% of consumers. This could show distrust of both beef processors and the
government’s ability to monitor beef safety. There is a large decrease from believing that farmers
produce safe beef to being more distrustful of processors and the government. Policy makers and
beef processors can use this information on consumer’s perceptions to better implement policies

that will alleviate distrust.
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Figure 5.3. Share of preferences of BWS attributes
The government fixes beef safety incidents and the government is transparent about beef

safety incidents were agreed with by 6% of consumers. This indicates that consumers do not have
high trust in the government compared to trusting grocery stores and farmers. Respondents are
around 7 times more likely to agree that their grocery stores sell safe beef than they are to agree
that the government is transparent about beef safety incidents or that the government fixes beef
safety incidents (41/6=7). Policy makers and government food regulatory agencies can use this

information when making policy changes that better fit the current consumer trust levels.
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Chapter 6 - Conclusion

This study investigated consumer trust of the government and beef food safety, as well as
measuring consumers’ experiences with food safety incidents, and factors that impact purchasing
beef. A survey was sent out to create a nationally representative sample of consumers. Perceptions
of the government and beef food safety were measured using best-worst scaling questions. Safety
perceptions of beef labels were measured using a select three most and least important method.
Factors that influence purchasing beef were measured using the same method. Drag and drop
ranking questions were used to measure food safety perceptions. Regarding food recalls, 75% of
survey respondents indicated they had never experienced one, and 32% had experienced a
foodborne illness. Almost all survey respondents indicated they had never received a text or
message from a grocery store about a meat recall.

Trends from the data indicate that consumers mostly purchase their beef from a traditional
grocery store, with local independent grocers, and discount grocery stores being the next highest
categories. Consistent with Buzby and Ready’s findings in 1996, consumers still use the television
to obtain information about food safety. Where this study differs from theirs is what the next
highest sources are. This study found that internet news sources and social media were the next
highest sources, while Buzby and Ready found that newspaper articles was a top source, while it
was one of the least used sources in this study. Social media and internet news sources were among
the highest used to obtain food safety information, and government notices and the radio were
among the least used.

Relative preferences for beef characteristics used when deciding to purchase a beef product
were created, and it was determined that meat color, sell-by-date, and the smell were the most

important attributes survey respondents used. Interestingly, USDA inspection sticker and quality
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grade were ranked after the top three, but best-worst scaling questions give an insight that
consumers do not place much trust in government agency’s ability to regulate beef safety.
Alternatively, when asked to rank who is most responsible for beef safety, respondents placed the
most responsibility on government meat inspectors.

Similar to ranking USDA labels as safer, when asked to rank which sources used to assess
meat safety were the most important, the top source was government or public food safety
agencies. The visual attributes of the product and the store where they shopped are the next most
important information sources. Previous experiences and the product brand name are of lower
importance when evaluating meat safety. These results are interesting as government notices are
not used often to obtain information on food safety. Reasons for this difference in perception of
the government could be consumers not receiving government notices, or they could obtain
information from the government through one of the other mediums instead of directly from the
agencies. Consumers may also prefer information from government food safety agencies to be on
the beef package itself.

Measuring the perceived safety of beef labels, non-GMO, hormone free, antibiotic free,
and beef without production claim labels were perceived to be the safest labels on beef packages.
Natural and grass fed were the labels that were perceived as the least safe when presented to
consumers. This information can be useful to producers when they make decisions on how to
market their beef because they are able to utilize what kind of production claims on beef, they
would prefer to purchase due to the label being perceived as safer. Producers searching for more
marketable beef could begin producing beef that is able to be labeled non-GMO, hormone free, or
antibiotic free, or even beef that was produced without production claim labels as there are

consumers that perceive it as being a safer label.
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Looking to the most and least important factors when purchasing beef, consumers place
high importance on shopping at the store with the best quality beef, shopping at the store with the
freshest beef products, and always buying beef with production guarantee claims. Shopping at the
store with the lowest priced beef products, always buying the same brand of beef because it is the
safest, shopping at the store that is most convenient for them, shopping at various stores because
of product selection, and shopping at the store with the most quantity for the lowest price are all
less important than a respondent’s past experiences with a brand of beef. Producers and food
suppliers could utilize this information because they can see what factors consumers prioritize the
most when shopping for beef and market accordingly. Prioritizing having fresh, high-quality
products are aspects that grocery stores could focus on to better improve customer experience and
ensure that they are merchandising in line with what consumers desire. Producers can also use this
information, consumers desire fresh, high-quality beef, and they can implement this in their own
operations to have more marketable beef.

Results from the mixed logit model on best-worst scaling questions indicate that consumers
trust grocery stores and farmers more to sell and produce safe beef than they do the government’s
ability to regulate and mitigate beef food safety problems. The shares of preferences also
highlighted this disparity, showing that 41% of consumers agreed that grocery stores sell safe beef
while only 9% agreed that the government adequately monitors the safety of beef. These findings
are not consistent with previous literature. Pennings found in 2001 that Americans placed a high
amount of trust in their food regulatory agencies, and the results of this study do not find that holds
true 23 years later. The findings are in line with what Schroeder et al., concluded in 2007, that

American consumers generally trust that the beef they are eating is safe.
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Policy implications arise from the distrust of the government. Policymakers need to
understand that consumers do not believe they are effectively monitoring beef safety, being
transparent, or fixing the problems that do arise. These are areas where improvements can be made
to better improve consumer trust. Further studies can be conducted to determine what aspects
increase trust in the government for policy makers.

Beef producers, processors, and grocery stores hold more consumer trust, but if concerns
arise surrounding them, trust could be broken down. Further study can be done on factors that
build and breakdown trust of these three entities so that it can be better understood on how they
can maintain the trust consumers already have in them.

Ideas for further study could be determining if there is an economic impact of consumer
distrust in the government. Results show that there is low trust of the government to regulate beef
food safety, so next steps could be assigning an economic value to the distrust. Other areas for
future study could include different food segments, such as chicken or pork, to evaluate if the
distrust in the government and trust in the food chain are specific to beef or if there are trends
across the entire food system.

This study used a survey to gather data from American consumers on perceptions of beef
food safety and trust in the government. Generalized ordered logit models were used to calculate
perceived safety of nine different beef labels, and perceived importance of nine different factors
that impact purchasing beef. A mixed logit model was used to analyze data from best-worst scaling
questions that measured consumer trust in the government and beef food safety. The results
provided from this study provide an insight into American consumers and give implications for

policymakers and beef producers.
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Appendix A - Survey

beef food safety public

intro Beef Food Safety Survey

We invite you to share your perception about beef products you purchase by completing the
survey below. The following contains information about this study and your rights as a research

participant.
Project Title: Beef Food Safety Survey
Investigator: Ted Schroeder, Kansas State University

Purpose: This is a web-based survey research study designed to gather your experience,
perceptions, and preferences regarding safety of retail meat products.

Procedures: Proceeding with the web-based survey will imply your consent to participate in this

study. The survey will take about 12 minutes to complete.

Risks of Participation: The risks associated with this study are minimal. The risks are not
greater than those ordinarily encountered in daily life. Moreover, you may stop the survey at any

time.

Benefits: This research will assist researchers in better understanding your experience,
perceptions, and preferences regarding food safety of meat products you purchase. The
information will help beef producers, processors, and retailers as well as policy makers in their

efforts to continue to provide consumers with meat product attributes they desire. The work will
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benefit consumers through having meat product offerings possessing desired food safety

protocols.

Potential Future Use of Data: Your responses to this survey are anonymous and will never be
identified with you in any way. The data collected from this survey could be used by other

researchers without additional informed consent by you as a survey respondent.

Contacts: If you have any questions or concerns about this project, please contact Dr. Ted
Schroeder, (785) 532-4488, tcs@ksu.edu. If you have questions about your rights as a research
volunteer, you may contact Lisa Rubin, IRB Chair, at (785) 532-5583 or rubin@Kk-state.edu

Participant Rights: Your participation in this research is voluntary. You can discontinue the

survey at any time without reprisal or penalty.
Consent: I have read and fully understand the information provided above. | understand that my

participation is voluntary. By clicking below, | am indicating that | freely and voluntarily agree

to participate in this study, and | also acknowledge that | am at least 18 years of age.
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intr_beef purchase Do you purchase or consume beef for yourself or your household?

Yes | purchase and/or consume beef

No I do not purchase and/or consume beef

Display This Question:

If Do you purchase or consume beef for yourself or your household? = No | do not purchase and/or consume
beef

intro_explain If you do not purchase beef, please explain why.

no_beef text We understand you may not consume beef, but we believe your input will still be
relevant for research purposes. We ask that you continue to fill out the survey honestly and to the

best of your ability. Thank you.
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background_grocery What is your involvement in grocery shopping?

| am solely responsible for grocery shopping

| usually, but not always do the grocery shopping

| rarely do the grocery shopping

I never shop for groceries

background_diet What best describes your diet?

| am vegetarian

| am vegan

| am flexitarian/semi-vegetarian

| regularly consume meat
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intr_beef _consumptio What is your level of beef consumption?

| do not consume beef

| eat beef 1-2 times a week

| eat beef 3-5 times a week

| eat beef more than 5 times a week

food_safety sources Select the top 3 sources where you obtain information about food recalls or
food safety issues

Social media

Documents or notices published by the government

Newspaper

Television

Direct from the grocery store

Radio

Internet news sites

Other (please specify)
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experienced_recall Have you or someone in your immediate family experienced a food recall?

Yes

No

Display This Question:

If Have you or someone in your immediate family experienced a food recall? = Yes

yes_recall What was your reaction to experiencing a food recall? Select all that apply.

We threw away the product

We returned the product to the store

We did not know whether we had bought or already consumed the product

We had no reaction

food_illness Have you or someone in your immediate family experienced a foodborne illness?

Yes

No
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Display This Question:

If Have you or someone in your immediate family experienced a foodborne illness? = Yes

yes_illness What was the outcome of the foodborne illness? Select all that apply.

We experienced food poisoning that did not require medical attention

We experienced food poisoning requiring medical attention or hospitalization

store_for_beef What type of store(s) do you typically or most often purchase beef from? Select
all that apply.

Direct from butcher/processor

Direct from farmer or farmer's market

Local independent grocer

Major full service grocery store

Discount grocery store

I do not purchase beef

Other (please specify)
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recall_text Have you ever received a text, call, or similar message from a grocery store about a

meat recall?

Yes

No

Display This Question:

If Have you ever received a text, call, or similar message from a grocery store about a meat recall? = Yes

background_yes_text What was your reaction to receiving a text, call, or similar message from a

grocery store about a meat recall? Check all that apply

I ignored the message

I looked to see if I had the product(s) being recalled at home

If I had the product(s), I returned it to the store

If I had the product(s), I threw it away

| avoided buying meat from that store in the future

69



Display This Question:

If Have you ever received a text, call, or similar message from a grocery store about a meat recall? = No

background_no_text What would your reaction to receiving a text, call, or similar message from

a grocery store about a meat recall be? Check all that apply

I would ignore the message

I would look to see if | have the product(s) being recalled at home

If | had the product(s), | would return it to the store

If I had the product(s), I would throw it away

I would avoid buying meat from that store in the future

food_source Drag and drop to place in order of most to least important the following sources
used to asses meat safety.
Government or public food safety agencies
___ Product labeling
Visual attributes of product
Store where you shop
____ Product brand name
Your previous experiences with the product
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trustl_instruction Thinking about beef safety, indicate which of the following statements you
most agree and disagree with
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trust_1 1 Select one agree and one disagree

Agree

®My grocery store sells

safe beef

®Government fixes beef

safety incidents

®Government adequately

monitors safety of beef

®Farmers produce safe

beef
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trust_1 2 Select one agree and one disagree

Agree

®Government is

transparent about beef

safety incidents

®My grocery store sells

safe beef

® Processors assure beef is

safe

®Government adequately

monitors safety of beef

73

Disagree



Page Break
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trust_1 3 Select one agree and one disagree

Agree

®Government fixes beef

safety incidents

®Farmers produce safe

beef

®My grocery store sells

safe beef

® Processors assure beef is

safe
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Disagree



trust_1 4 Select one agree and one disagree

Agree

®My grocery store sells

safe beef

®Farmers produce safe

beef

®Government fixes beef

safety incidents

®Government is

transparent about beef

safety incidents

76

Disagree



Page Break
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trust_1 5 Select one agree and one disagree

Agree

®Farmers produce safe

beef

®Government adequately

monitors safety of beef

®Government fixes beef

safety incidents

® Processors assure beef is

safe
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Disagree



trust2_instruction Thinking about beef safety, indicate which of the following statements you

most agree and disagree with

trust_2 1 Select one agree and one disagree

Agree Disagree
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®Government adequately

monitors safety of beef

®Government is

transparent about beef

safety incidents

®My grocery store sells

safe beef

®Government fixes beef

safety incidents
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trust_2_ 2 Select one agree and one disagree

Agree Disagree

®Government is

transparent about beef

safety incidents

®Government fixes beef

safety incidents

®My grocery store sells

safe beef

® Processors assure beef is

safe
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Page Break
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trust_2_ 3 Select one agree and one disagree

Agree

® Processors assure beef is

safe

®Government adequately

monitors safety of beef

®Government fixes beef

safety incidents

®My grocery store sells

safe beef
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Disagree



trust_2_ 4 Select one agree and one disagree

Agree Disagree

®Government adequately

monitors safety of beef

®Government is

transparent about beef

safety incidents

®Farmers produce safe

beef

®My grocery store sells

safe beef
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Page Break
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trust_2 5 Select one agree and one disagree

Agree Disagree

® Processors assure beef is

safe

®Government fixes beef

safety incidents

®Government is

transparent about beef

safety incidents

®Farmers produce safe

beef
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trust3_instruction Thinking about beef safety, indicate which of the following statements you

most agree and disagree with

trust_3_1 Select one agree and one disagree

Agree Disagree
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®Government is

transparent about beef

safety incidents

®Farmers produce safe

beef

®Government adequately

monitors safety of beef

®Government fixes beef

safety incidents
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trust_3_2 Select one agree and one disagree

Agree

®Farmers produce safe

beef

® Processors assure beef is

safe

®Government is

transparent about beef

safety incidents

®Government adequately

monitors safety of beef

89

Disagree



Page Break
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trust_3_3 Select one agree and one disagree

Agree

®Government fixes beef

safety incidents

® Processors assure beef is

safe

®Government is

transparent about beef

safety incidents

®Government adequately

monitors safety of beef
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Disagree



Page Break
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trust_3_4 Select one agree and one disagree

Agree Disagree

® Processors assure beef is

safe

®Government adequately

monitors safety of beef

®Farmers produce safe

beef

®My grocery store sells

safe beef
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trust_3_5 Select one agree and one disagree

Agree

®Farmers produce safe

beef

®My grocery store sells

safe beef

® Processors assure beef is

safe

®Government is

transparent about beef

safety incidents
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Disagree



speeding_check To ensure the survey is working correctly, please select "purple” from the list.

blue

purple

red

rank_locations Drag and drop the following three locations from most safe to least safe to eat at
Home
Sit-down style restaurant

Fast food restaurant
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fresh_confidence Rank your confidence in the safety of the following fresh foods from the store

where you typically shop (select your top 3).

Ground beef

Beef steak

Beef roast

Pork

Fish

Chicken

Eggs

Display This Question:

If Do you purchase or consume beef for yourself or your household? = Yes | purchase and/or consume beef

96



important_beef Select the 3 most important characteristics when grocery shopping for beef

D Meat color

Package or meat smell

Sell-by-date on package

Store where you buy it from

Bought in package in case

Bought from meat counter

Brand name on package

Price per pound

USDA inspection sticker

USDA quality grade

OO0 00000a4adn0d

Product of USA label

Display This Question:

If Do you purchase or consume beef for yourself or your household? = Yes | purchase and/or consume beef

Carry Forward Unselected Choices from "Select the 3 most important characteristics when grocery shopping for
beef"

QB
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least_important Select the 3 least important characteristics when grocery shopping for beef

Meat color

Package or meat smell

Sell-by-date on package

Store where you buy it from

Bought in package in case

Bought from meat counter

Brand name on package

Price per pound

USDA inspection sticker

USDA quality grade

Product of USA label
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general_safe_beef Drag and drop to place in order of who is most to least responsible for
ensuring beef is safe for consumption.

Farmers

Consumers

Grocery stores

Meat processors

Government meat inspectors

demo_gender What is your gender?

Male
Female
Prefer not to say

Other (please specify)
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demo_age What is your age?

18-20

21-29

30-39

40-49

50-59

60 or older

demo_state What state do you currently reside in?

V¥ Alabama ... Wyoming

demo_density How would you categorize the area you live in?

Large urban (a population of greater than 50,000)

Medium urban (a population of 10,000 to 49,999)

Small town/rural (a population of less than 10,000)
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demo_education What is your highest level of education completed?

Less than high school

High school graduate

College graduate

Graduate degree

demo_income_level What is your income level?

Less than $25,000

$25,000 - 75,000

$75,000 - 150,000

Greater than $150,000
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demo_race What is your race?

White

Black or African American

American Indian or Alaska Native

Asian

Native Hawaiian or Pacific Islander

Mixed race

Other (please specify)

demo_political What is your political affiliation?

Republican

Democrat

Independent

Other (please specify)
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demo_children Do you have children under 18 years of age living at home?
Yes

No

final_speed check LAST QUESTION! Did you answer all the questions in this survey to the
best of your ability? It is VERY important that you answer this question truthfully, as your

survey answers are taken seriously by scientists and policy-makers.
Yes
No, I rushed through the survey at times
No, I was not fully paying attention at times

No, for some other reason

Q105 Thank you for your time! If you would like to provide any additional thoughts for the
researchers please do so here.

103



labeling_safest Thinking about beef labels, select the 3 safest labels when purchasing

Beef labeled “non-GMO”

Beef labeled “organic”

Beef labeled “natural”

Beef labeled “grass fed”

Beef labeled “hormone free”

Beef labeled “antibiotic free”

Beef labeled “locally produced”

Beef labeled "certified Angus beef"

Beef with no production claim label

Carry Forward Unselected Choices from "Thinking about beef labels, select the 3 safest labels when purchasing"
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labeling_unsafe Thinking about beef labels, select the 3 least safe labels when purchasing

Beef labeled “non-GMO”

Beef labeled “organic”

Beef labeled “natural”

Beef labeled “grass fed”

Beef labeled “hormone free”

Beef labeled “antibiotic free”

Beef labeled “locally produced”

Beef labeled "certified Angus beef"

Beef with no production claim label
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habits_important Select your 3 most important factors when purchasing beef at the store

Shopping at the store with the best quality beef

Shopping at the store with the freshest beef products

Shopping at the store with the lowest priced beef products

Always buying the same brand of beef because it is the safest

Avoiding specific brands of beef because of past food safety experiences

Shopping at the store for beef that is most convenient for me

Shopping at various stores for beef based on product selection

Shopping at the store with the most quantity for the lowest price

Always buying beef with production guarantee claims

Carry Forward Unselected Choices from "Select your 3 most important factors when purchasing beef at the store"
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habits_unimportant Select your 3 least important factors when purchasing beef at the store

Shopping at the store with the best quality beef

Shopping at the store with the freshest beef products

Shopping at the store with the lowest priced beef products

Always buying the same brand of beef because it is the safest

Avoiding specific brands of beef because of past food safety experiences

Shopping at the store for beef that is most convenient for me

Shopping at various stores for beef based on product selection

Shopping at the store with the most quantity for the lowest price

Always buying beef with production guarantee claims
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Appendix B - Institutional Review Board exemption form

KANSAS ST&TE University Research

UNIVERGSITY  Compliance Office

T:  Ted Schroeder Proposal Mumber: IRB-11979
Agricultural Economics

FROM: Lisa Rubin, Chair
Committee on Research Involving Human Subjects

DATE: 127192023

RE: Proposal Entitled, “Beef Food Safety Survey.”

The Commitiee on Research Involving Human Subjects / Institutional Review Board (IRB) for Kansas State
University has reviewed the proposal identified above and has detenmined that it is EXEMPT from further
IRB review. This exemption applies only to the proposal - as wrilten — and currently on file with the IRB.
Any change potentially affecting human subjects must be approved by the IRB prior to implementation and
may disqualify the proposal from exemplion.

Based upon information provided to the IRB, this activity is exempt under the criteria set forth in the
Federal Policy for the Protection of Human Subjects, 45 CFR §104(d). categoryv:Exempt Category 2
Subsection ii.

Certmin research 15 exempt from the requirements of HHS/OHRP regulations. A determination that
research 15 exempt does not imply that investigators have no ethical responsibilities o subjects m such
research; it means only that the regulatory requirements related o IRB review, informed consent, and
assurance of compliance do not apply to the research.

Any unanticipated problems involving nsk to subjects or to others must be reported immediately o the

Chair of the Committee on Research Involving Human Subjects, the Umversity Research Compliance
Office, and 1f the subjects are KSU students, to the Darector of the Student Health Center.

Electronically signed by Lisa Rubin on 127192023 11:37 PM ET

203 Fairchild Hall, Manhattan, K5 66502 | (785)532-3224 | fax:(785) 532-3278

108



