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ABSTRACT 

High infection rates among employees led to the closure of several beef 

processing plants during the COVID-19 pandemic and caused major supply chain 

disruptions in the United States. With beef packing currently operating at its most 

concentrated scale, these shutdowns caused the beef industry to lose billions of dollars 

in damages, revenue, and livestock losses. The need for risk mitigation in beef packing 

is at an all-time high and reducing the scale of beef processing by breaking up larger 

packing facilities and spreading several smaller packing facilities across the country 

may help reduce risk. While this type of change could improve worker safety and 

provide consumers with more localized beef production, it would also increase retail 

beef prices. This study utilized a choice-based conjoint analysis to survey 1,381 

consumers to determine whether consumers would be willing to pay for smaller-scale 

beef production and higher retail beef prices to mitigate risk in the beef supply chain. 

The results indicate that consumers are willing to pay more for advanced worker 

safety procedures, more localized beef production, and different variations of beef 

production methods, but they are not willing to pay higher retail beef prices for small 

beef processing. 

Keywords: beef supply chain, COVID-19 pandemic, worker safety, risk mitigation, 

concentration 
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CHAPTER I 

INTRODUCTION 

 Food supply chain disruptions were expended across the United States as the 

COVID-19 pandemic quickly spread. From fruits and vegetables to pork and beef, 

access to these popular agricultural products became increasingly scarce as state 

governments began enforcing stay-at-home policies and practicing safety guidelines to 

avoid contracting the coronavirus. At the beginning of March 2020, citizens in several 

states saw closures of restaurants, small businesses, malls, and schools, leaving 

grocery stores and other essentially deemed businesses heavily packed with shoppers 

looking to stock their pantries. Referred to as “panic buying,” consumers quickly 

emptied the shelves of many nonperishable house items and food products, causing 

retail stores to reduce operating hours and limit the number of certain products that 

consumers were allowed to purchase at one time (Spennato 2020).  

Demand for retail food products continued to increase in the months that 

followed, and the virus began to impact the producer side of the food supply chain. 

Fruit and vegetable producers saw a 23% increase in sales (Richards and Rickards 

2020), grain producers saw a large decline in demand for biofuel ingredients like corn 

(Johansson 2020), and beef and pork producers experienced a massive shift in demand 

for home food consumption due to restaurant closures in the foodservice industry 

(Martinez, Maples, and Benevidez 2020). While fruit and vegetable producers were 

mostly able to keep up with the increase in demand for their products, beef and pork 

producers saw significant disruption in their day-to-day operations. Retail and 

wholesale prices of meat rose sharply as the prices of livestock plummeted in a matter 

of a few days, which is illustrated in Figures 1.1 and 1.2.  

 Figures 1.1 and 1.2 show weekly retail prices, livestock market prices, and 

price spreads for both beef and pork from the beginning of January 2020 to the end of 

June 2020. Figure 1.1 shows a large increase in boxed beef prices around March 13 

and then a much larger, more intense increase in prices starting around April 17. Both 
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the price spread and boxed beef prices declined near May 15 while Live Cattle prices 

remained less impacted. Figure 1.2 shows a dip in pork cutout prices from January 24 

to March 13 followed by a much larger decrease in both hog and pork cutout prices 

starting March 27. By April 17, prices across the board began increasing once again 

until May 8 when a slow decline began. 

 
Figure 1.1 Weekly Wholesale Boxed Beef Value, Live Cattle Price, and Price Spread 
(Reproduced from Lusk, Tonsor, and Schulz 2020, pg. 8) 
 

 
Figure 1.2, Weekly Wholesale Pork Cutout Value, Dressed Hog Price, and Price 
Spread (Reproduced from Lusk, Tonsor, and Schulz 2020, pg. 10) 

As the virus spread, thousands of workers in large-scale meat processing plants 

became infected, causing shutdowns in America’s largest facilities. Smithfield Foods, 



Texas Tech University, Shalynn Sumrow, May 2022 

3 
 

Inc. experienced closures at pork processing plants all over the Midwest, ranging from 

North Dakota down to Missouri (Branch 2020), while Tyson Foods shut down one 

pork processing plant in Iowa as almost 25% of its works contracted COVID-19 

(Polansek 2020). Pork producers saw a 13% reduction in daily average slaughter 

capacity and quickly took action to prevent further damage (Lusk, Tonsor, and Schulz 

2020). After almost six weeks of closures and low processing rates, the pork industry 

began its slow recovery as plants begin to reopen and production resumed as normal 

(Sullivan and Pao 2020). 

1.1. Disruptions of Beef Processing  

 Though the pork supply chain was able to somewhat recover in the early days 

of May, the beef industry was still experiencing heavy losses. As processing plants 

began closing in early April, hundreds of workers were falling ill to COVID-19 in 19 

different states. In Amarillo, Texas, over 700 positive cases of the virus were reported 

in just one day, most attributed to workers in processing plants, forcing multiple plant 

shutdowns in the Texas Panhandle (Garnham 2020). Similar outbreaks were recorded 

at a JBS facility in Wisconsin, one of the largest beef processing plants in the state 

(Soucheray 2020). As shutdowns continued across the country, feedlot managers had 

to reevaluate their options for sales versus returning cattle on feed for longer than 

optimal (Martinez, Maples, and Benevidez 2020). In April and May alone, feedlot 

marketings were down almost 24% (Peel 2020), meaning that the backup caused by 

these closures led to higher feed costs and suboptimal carcass quality (Martinez, 

Maples, and Benevidez 2020). Cow-calf producers make up the foundation of the beef 

production process and are responsible for maintaining and selling cattle for profit. Of 

all industry specialists, these producers received the brunt of the blow from processing 

plant closures by bringing home 20% less profit for their livestock and an increase in 

job loss across the industry (Johanssan 2020).  

1.2. Evolution of Meatpacking Concentration  

After the idea of “boxed beef” was formed by the Iowa Beef Processors in the 

early 1960s, the meat processing industry began to grow and change structure. 
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Consumers were now able to purchase cuts of meat from their local market rather than 

having to pick up large bundles from a butcher. In 1976, there were 145 beef 

processing plants that harvested 50,000 or more head of cattle per year across America 

and harvested 22.4 million head of cattle in total. Of these 145 plants, only five of 

those were processing over 500,000 head of cattle per year and made up 14.8% of beef 

harvest plants. As years passed, the number of smaller-scale harvest plants began to 

disappear as boxed beef led to greater economies of scale in processing. In 1998, only 

38 plants were harvesting 50,000 or more head per year, and their overall headcount 

had increased to 26.7 million cattle. Fourteen of those were even larger plants, 

harvesting one million or more head per year, and made up almost 67% of total 

capacity, altogether processing around 17,836,000 head of cattle (Ward 2002). In 

recent years, four companies have taken over beef processing, controlling 83% of all 

production within the industry, and meatpacking is currently at the highest rate of 

consolidation that the United States has ever seen (Sutton 2013). The move to 

consolidate plants into large corporate facilities captured greater economies of scale 

and pushed many smaller-scale plants out of business. Large-scale processing allowed 

companies to diversify their production methods, open multi-plant facilities around the 

country, spread fixed costs across several of their facilities, and output more units of 

production (Ward 2002).  

While large beef packing facilities continue to capitalize on economies of 

scope and scale, the disadvantages of large processing concentration have made the 

cover of newspapers across the United States since the beginning of the COVID-19 

pandemic.  The closure of only a handful of processing plants, like Tyson Foods, Inc. 

or Cargill, led to large reductions in processing capacity and retail beef supply. A JBS 

facility in Greeley, Colorado that reportedly harvests about 5% of the almost 110,000 

cattle harvested each day in the U.S., closed on April 13 and remained closed for eight 

days to avoid further spread of the coronavirus among their workers. In those eight 

days, JBS delayed the harvesting of nearly 45,000 head of cattle, causing production 

costs to rise, retail availability to decline, and shortages to soon be seen in grocery 

stores everywhere (Factbox 2020). A local supermarket chain in Boston reported meat 
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shortages as early as May 1, and one of their solutions to the supply issue was to limit 

customers to two beef products per visit. The vice president of merchandising for 

Roche Bros. Supermarkets indicated that they did their best to absorb as much of the 

increase in cost, but prices had more than doubled in a week and consumers would be 

facing the choice of continuing to purchase beef or finding cheaper alternatives soon 

(Gellerman 2020). Researchers calculated the losses at the beginning of April and 

found that the beef industry was looking at approximately $13.6 billion in damages 

and $9.2 billion in loss of revenues for more than 60 million head of cattle, with cow-

calf producers taking the biggest hit with an $8.1 billion loss in revenue and asset 

value of breeding herds (Peel et al. 2020). Overall, there was a 22% reduction in 

average processing capacity, and the continued opening and closing of these large, 

concentrated facilities did not help the live cattle markets recover like other markets 

(Lusk, Tonsor, and Schulz 2020). 

1.3. Specific Problem 

 The COVID-19 pandemic has brought to light several issues that come with 

large concentration of slaughter facilities, and the disruption of the food supply chain 

has cost producers billions of dollars. Plant size has largely been driven by economies 

of scale, but the supply chain has been adversely impacted due to the coronavirus. 

COVID-19 has brought into question the resilience of our current beef production 

operations, and many researchers, corporate officials, and governmental agencies have 

weighed different options on how to mitigate the risk to the food supply chain in the 

future. Some researchers say that some responses call for industry structure adjustment 

while others call for government interventions (Lusk, Tonsor, and Schulz 2020). 

Throughout the months that plant closures were prevalent, Congress and President 

Donald Trump introduced and passed several aid packages for farmers, such as the 

Coronavirus Food Assistance Program (CFAP), and the USDA increased subsidy 

funding for farmers (USDA 2020). Despite these attempts to repair the supply chain, 

producers, feedlots, and meatpacking plants are still adjusting to the realities brought 

on by COVID-19. On the other hand, by restructuring the industry and moving away 



Texas Tech University, Shalynn Sumrow, May 2022 

6 
 

from heavily depending on large beef processing facilities, exposure to possible future 

pandemics by the supply chain could be reduced.  

One way that adjustments could be made is by dividing these large processing 

plants up into smaller slaughter facilities that operate at lower levels of production. 

With this type of size reduction, operations will come at a higher average cost of 

operation which will eventually cause retail prices of beef to increase. This study is 

mainly focused on the consumer side of reducing the beef production scale, and there 

is little research currently available that details the relationship between the consumer 

and attitudes towards beef processing scale reduction. If a change in production size 

were to occur, the consumers’ response to increased prices of beef is unknown. If 

consumers are willing to pay for these higher prices of beef, there would be evidence 

to show that consumers support the idea to divide up large processing plants and 

transition them into smaller, lower capacity processing facilities and mitigate risk from 

future pandemics that could negatively affect the beef supply chain. If consumers are 

not willing to pay for higher prices, then the beef processing industry will continue to 

run at larger economies of scale and be exposed to potential risk of future events like 

COVID-19, at least those arising from large-scale facilities assuming no technological 

developments in risk mitigation. The motivation of this study is to answer the question 

of how much consumers would be willing to pay to mitigate risk in beef processing 

through smaller plant size. At the same time, this study investigates consumers’ 

willingness to pay to improve beef plant worker safety. 

1.4. Objectives 

 The overall objective of this research is to determine consumers’ willingness to 

pay for smaller beef production and risk mitigation from future events like the 

COVID-19 pandemic. The specific objectives are to: 

• Examine consumers’ attitudes and preferences towards increased retail beef 

prices and restructuring beef processing. 

• Determine how consumers value risk mitigation in the beef supply chain. 
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• Determine consumers’ beef preference, socio-demographic, and COVID-19 

effects on their willingness to pay premiums.  
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CHAPTER II 

LITERATURE REVIEW 

2.1 Costs of Beef Production 

 While a change in beef processing cost is not the focus of this research, the 

history and current state of these costs are important to discuss when looking at 

changing the beef processing scale. In this section, changes in costs over time, what 

current cost functions look like, and how changing the scale of processing beef could 

change the make-up of production costs will be discussed. 

 Because beef production began hundreds of years ago, American ranchers have 

been raising herds across the nation through wars, drastic price fluctuations, and 

industrialization of rural land. In the late 19th century, the beef industry relied heavily 

on large cattle ranching operations to produce most of the beef, and investors from 

around the world came to take part in the “high returns” industry analysts were talking 

about. At the time, the number of head of cattle being produced was almost equivalent 

to the number of individuals living in the United States, with cattle numbering about 

50 million head and the U.S. population nearing 66 million people (Specht 2019).  

In Von Richthofen’s (1885) book Cattle-Raising on the Plains of North 

America, he stated that the reproduction rate of cattle was about 80 percent, explaining 

that one hundred head of cattle could grow to almost 3,000 head of cattle in a ten-year 

period. He goes on to state that the average yearly production cost per head of cattle is 

about $1.50, the average growth period for a heifer/steer calf before it is ready for the 

market is 3-4 years, and net profit in the market is about $34.00 per head of cattle.  

After a handful of blizzards took the lives of thousands of cattle in the late 

1880s, corporate cattle operations came to an end and the meatpacking industry 

became the next powerful alternative. Chicago was the center of the meatpacking 

industry and agricultural commodity trading, hundreds of miles away from the 

epicenter of cattle production. In Joshua Specht’s (2019) book Red Meat Republic, he 
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says that costs from meatpacking during this time included preparation, distribution, 

and marketing for products, and of these, distribution created the most costs due to the 

inefficient practice of delivering meat from processing facilities to cities many miles 

away. As time progressed, refrigeration became the solution to keeping meat of good 

quality, pushing the butchering business to the backburner, and formulating a brand-

new, cost-efficient way of producing beef. 

 In the 20th century, the beef industry developed the four major cattle producing 

systems in the United States: cow-calf, cow-calf slaughter, stocker purchase slaughter 

sales, and stocker-purchase feeder sales. Short (2001) stated that, of these systems, the 

cow-calf feeder system was the most popular in the 1980s, accounting for almost 70% 

of the country’s production operations. From this method, production relied heavily on 

prices paid for feeder cattle, and over half of the cost of cow-calf feeder systems came 

from calf producers and feed costs. In the study, Short (2001) finds the average costs 

of operation and ownership per head of cattle based on location and divided these 

costs up into North Central, Southern Plains, Northern Plains, Southeast, and West 

regions in 1996. These values are shown in Table A.1 (Appendix).  

The average revenue per head is listed first, followed by the itemized operating 

and ownership costs. The average revenue across all regions is $253.26 per head of 

cattle, and the average total operation and ownership costs are $394.77 per head of 

cattle. A separate cow/calf production study produced by USDA ERS (2020) 

examining production costs includes overhead costs (labor, taxes, land costs, etc.) 

which increases overall production cost to $866.70, on average, per head of cattle.  

Over the years, new types of niche production methods have been developed 

like grass-fed beef and organic beef. Agriculturalists have also developed new 

production practices, improved conservation efforts, and achieved many more 

advances in technology that have improved cattle efficiency and changed the way 

outsiders view beef production (Smits 2002). Though advancements have benefitted 

agriculturalists greatly, costs have only increased, and profits have become less than 
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they were in the early days of cattle ranching. In an annual cost/return report published 

by the USDA ERS, researchers estimated that the overall revenue from production in 

2019 was on average $629.66 per head of cattle. They also reported that operating 

costs (feed, medicine, equipment repairs, etc.) account for $603.42 per head of cattle 

and overhead costs account for $822.97 per head of cattle. In total, the average total 

cost of producing one head of cattle was $1,426.39, meaning that the total costs are 

twice as much as the revenue. These costs have grown with more innovation and 

fewer beef producers in the beef markets, and the efficiency of the industry has also 

grown. In a study on future beef production trends, Drouillard (2018) stated that the 

time it takes for calves to grow to prime slaughter weight is now 15-28 months, which 

is less than the timeframe used in the 1880s. He goes on to say that beef producers 

have also learned to adapt to many different types of production constraints (climates, 

animal phenotypes, nutritional inputs, etc.) and now produce a large variety of 

different beef products.  

2.2. Similar Cost Functions 

Several researchers have formulated different types of cost functions in an 

attempt to estimate the total costs of beef production in a particular setting. The 

importance of these functions is that they can give insight into how changing the scale 

of production could play a role in a cost function. In a study conducted by Morrison 

Paul (2001) on the market power of the meatpacking industry and measures of 

economies of scale, a restricted Leontief cost function was estimated to analyze the 

different costs that affect the measure of scale economies. From the base model, 

Morrison Paul (2001) was able to build other similar models measuring marginal cost 

and benefits of capital investments in meatpacking, input demand functions that found 

low-cost minimization and profit maximization pricing to assist in market power 

estimation, and a value optimization equation that allows long-run strategies to get the 

most out of the scale economies on which the industry operates. Morrison Paul (2001) 

also reported that the U.S. meatpacking industry has seen “significant but declining” 
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power within the market as oligopolist firms continue to grow larger and dominate 

more of the market. Long-run scale economies have driven firm expansion but low 

marginal and average costs narrowly being covered show no signs of excess economic 

profits left to be made. Because of scale economies, shrinking the scale will increase 

costs, born in part by producers and consumers based on relative elasticities of supply 

and demand.  

In a separate study concerning how market power from scale economies affect 

cattle producers, Morrison Paul (2001) developed a combined Generalized Leontief-

Quadratic cost function that expressed the comparison of input/output prices to the 

associated marginal cost of outputs. From this model, Morrison Paul (2001) was able 

to find that robust market power has little effect on beef input and output markets, and 

there is little room within the meatpacking industry to grow profitability. Another 

discovery was that evidence of cost economies in plants operating at various levels of 

production is prevalent and expansion of utilization and capacity is possible if demand 

for beef increases over time. Again, this research supports the idea that decreased scale 

will increase the cost of production which is passed on to consumers and back to 

producers. 

In a different study examining the impact of a zero-tolerance food safety policy 

on the costs of beef production, researchers developed a trans-log cost function to 

compare costs of production from the 1993-1995 time period (with food safety policy) 

to those from the 1988-1992 time period (without food safety policy). From this 

model, Klein and Brester (1997) were able to formulate input demand functions, price 

elasticities, marginal cost functions, and more that contributed to their findings. These 

authors concluded that during the 1993-1995 period production costs were a little over 

7% higher than those from the 1988-1992 period. The data also showed that 

meatpacking plants experienced productivity losses that totaled almost $2.4 million 

after the zero-tolerance directive was put into place. This result is important because it 
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shows directly that imposing regulations that impact scale economies also impact 

costs.  

2.3 Changing Scale Economies  

 In an article by Stiegert, Azzam, and Brorsen (1993), researchers examined the 

effects of cattle supply on prices from the marginal value product of cattle and how 

reducing concentration in meatpacking would affect cattle prices. Ordinary least 

squares and quadratic models are used to find the values of anticipated and 

unanticipated supply of cattle. The authors determined that both models yielded 

conflicting results when comparing their trends with pricing strategies like average 

processing cost (APC) and structure-conduct-performance paradigm (SCP), leading to 

the conclusion that neither anticipated nor unanticipated levels of supply are 

associated with one pricing strategy. By constructing a cubic specification model for 

unanticipated supply, these researchers were able to determine that the APC pricing 

strategy best matches the data they examined. They also concluded that the scale of 

concentration within the beef industry did not lead to increased market power or 

profits. Stiegert, Azzam, and Brorsen (1993) determined that reducing the size of 

concentration within the industry was not likely to affect cattle prices. It is important 

to highlight the possibility of shifting from large scale processing to low scale 

processing and its effects on cattle prices because consumers affected by a 

hypothetical redistribution of slaughter capacity will want to know how this move will 

affect cattle producers when deciding whether to pay higher retail prices for beef is 

more beneficial than continuing to expose the beef supply chain to higher levels of 

risk from disease outbreak.   

2.4. Willingness to Pay Estimates 

 The main objective of this research is to determine what price consumers are 

willing to pay for a reduction in the concentration in beef packing to mitigate exposure 

to disease shutdown risk in the beef supply chain. For this study, counter-factual data 

is not currently available that describes the relationship between current consumer 
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preferences and retail prices of beef under alternative processing sector structures, 

hypothetical scenarios will be used to gather data and estimate willingness to pay. 

Hypothetical responses may not be based on factual numerical data, but they have 

been proven to be linked to consumers’ revealed preferences within a market (Hudson, 

Gallardo, and Hanson 2012). Though these types of responses could also be subjected 

to hypothetical bias, utilizing the willingness to pay approach will help create a 

realistic retail setting for consumers which will aid participants in providing realistic 

responses (Lusk and Hudson 2004).  

 This research was conducted by using a choice-based conjoint analysis 

(CBCA) willingness to pay approach to determine willingness to pay for smaller beef 

processing facilities and enhanced worker safety. This approach has been chosen so 

that consumers can be given several different options of beef attributes and 

informational data at the same time to get a more accurate depiction of their 

preferences. Some of the advantages to this type of approach are that it approximates 

utility maximization where demand from consumers is embodied within a good, it 

allows researchers to examine potential trade-offs between product characteristics 

(size, price, nutrition, etc.), and it creates realistic purchasing experiences for 

consumers to discover revealed preferences through hypothetical data. Some 

disadvantages are that this approach only observes discrete choices from participants, 

consumer demographics and other explanatory variables are difficult to include within 

the model, the design of experimental choice sets can be confusing for those with little 

experience with this type of approach, and multiple studies indicate that participants’ 

responses can be inconsistent throughout choice sets or influenced by choice task 

complexity (Lusk and Hudson 2004). Regarding these possible side effects, the 

hypothetical data, and well-defined and easy-to-follow choice sets allowed more 

accurate responses from participants.  

One example of this approach in action is from a study conducted by 

Meyerding et al. (2018) examining consumer attitudes toward beef and quality 

labeling. In this study, researchers use CBCA to perform a seven-phase characteristic 
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profile configuration survey for 192 different participants to fully analyze consumer 

preferences, utility, and perceptions of beef quality. From this approach, researchers 

found that consumers preferred “angus” and “local” beef to other different choices of 

quality labels, consumers were willing to pay the highest prices for ethically labeled 

meats (organic, animal welfare), and consumers prefer “dry-aged beef” and “Block 

House beef” quality labeling to no labeling at all. Using the conjoint analysis approach 

allowed these researchers to examine the effects of choice characteristics on overall 

labeling preferences which gave them the perceived, most accurate results. This is 

beneficial in this case because the identification of trade-offs between attributes is 

critical to this study.  

Another example of a study using CBCA as an approach to analyze and draw 

conclusions from its collected data focuses on consumer preferences and their 

willingness to pay for grass-fed beef. Vaca Moran (2014) surveyed 2000 respondents 

to determine several different preferences regarding grass-fed and grain-fed beef, like 

frequency of consumption, most recent consumption locations, cut of meat, and place 

of purchase. This study indicated that price was the attribute with the greatest impact 

on preference expression, grass-fed beef was preferred to grain-fed beef, local beef 

was preferred to imported beef, and Choice steaks were the preferred grade. Vaca 

Moran (2014) also found that consumers were willing to pay $1.13 more for grass-fed 

beef certified by USDA and $1.91 more for grass-fed, USDA certified Choice steaks. 

By incorporating the choice-based conjoint analysis in his study, this researcher was 

able to present a group of products to the respondent and have the respondent choose 

which form of beef production aligned most with his/her preferences. This allows the 

consumer to describe their purchase and consumption habits more accurately to the 

researcher so that they may draw more realistic conclusions about what average price 

the group of respondents may be willing to pay for grass-fed beef. This advantage 

offered by the CBCA model can be used as an advantage in this study by supplying an 

example of how the survey should be structured to yield more realistic results of what 

consumer preferences currently look like.  



Texas Tech University, Shalynn Sumrow, May 2022 

15 
 

2.5. Information Treatments 

In the case of this study, information treatments will be used to find how 

consumers’ willingness to pay for higher beef prices may vary when they are exposed 

to different types of information related to COVID-19, the beef packing operation 

scale, and supply chain disruption. One example of information treatments used in a 

choice-based conjoint analysis comes from Lusk, Norwoord, and Pruitt (2006) in a 

policy evaluation that examines consumers’ willingness to contribute to reducing 

antibiotic resistance and consumer’s willingness to pay for pork that has been 

produced without subtherapeutic antibiotics to determine the justification for a 

subtherapeutic antibiotic ban in pork production. In this case, researchers used no 

information, the pork industry, and the World Health Organization (WHO) for their 

information types in a non-hypothetical choice task to estimate what consumers 

perceive as the direct value of using antibiotics in pork production and what they were 

willing to pay for their preferred choice of pork chop (with/without antibiotics). They 

were able to find that consumers were willing to pay more for pork that is produced 

without using antibiotics, and the value of this type of pork may be significant enough 

to justify a ban on subtherapeutic antibiotics, depending on the ability of policymakers 

to reduce information asymmetries about the quality of pork products. To discover the 

value that consumers place on different beef and production attributes, the above 

approach can be beneficial to include in this study so that consumers are aware of the 

most important effects that determine the prices of retail beef. 
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CHAPTER III 

CONCEPTUAL FRAMEWORK 
This chapter examines the economic concepts surrounding beef processing and 

consumer demand. At the core of the argument is that highly concentrated beef 

processing made the industry susceptible to supply disruptions. Some pundits argue 

that by decreasing the scale and increasing the number of processing plants risk of 

disruptions could be decreased. But at what cost? To begin to understand this issue, 

one must first understand the relationship between processing scale and the cost of 

production. 

 
Figure 3.1. Cost Effects of Reducing Scale 

In the figure above, 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1, 2, and 3 represent three separate short-run 

average cost curves ( three different levels of fixed costs), 𝐿𝐿𝑆𝑆𝑆𝑆𝑆𝑆 represents long-run 

average costs (made up of different fixed cost levels), 𝑀𝑀𝑀𝑀𝑆𝑆 represents minimum 

efficient scale, 𝑃𝑃 represents costs of production, 𝑃𝑃𝑆𝑆𝑆𝑆𝑆𝑆 represents the increase in 

production costs from small scale production, 𝑃𝑃𝐿𝐿𝑆𝑆𝑆𝑆 represents current large scale 

production costs, and 𝑄𝑄 represents quantity produced. The current level of operation 

that beef processing is participating at is the point at which production costs and 

quantity of output produced intersects, depicted as the minimum efficient scale. This 

means that by operating at such a concentrated scale, long-run average costs are being 
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minimized while processors are producing at the lowest point possible. From this 

point, there is not much economic profit left to make seeing that the processing 

industry is producing the lowest amount of output possible to keep operation costs low 

and meet the demand for beef from consumers. Given this relationship, moving to a 

lower operation scale will move the cost of production up the long-run average cost 

curve to a higher short-run average cost curve, increasing average production costs. 

Thus, shrinking plant size increases average costs and decreases total output, meaning 

that consumers will have less beef to consume at a higher price. 

 
Figure 3.2. Willingness to Pay Changes to Supply and Demand  

Figure 3.2 depicts the function, 𝑀𝑀𝑀𝑀𝑀𝑀 𝑊𝑊𝑊𝑊𝑃𝑃 = 𝐷𝐷, where 𝑊𝑊𝑊𝑊𝑃𝑃 represents 

consumers’ willingness to pay, 𝑃𝑃 represents costs of retail beef, 𝑄𝑄 represents quantity 

produced, 𝑃𝑃𝐿𝐿𝑆𝑆𝑆𝑆 and 𝑃𝑃𝑆𝑆𝑆𝑆𝑆𝑆 represent current production costs and the increase in 

production costs from small scale production, 𝐷𝐷𝐿𝐿𝑆𝑆𝑆𝑆 and 𝑆𝑆𝐿𝐿𝑆𝑆𝑆𝑆 represent current demand 

and supply of beef processing, and 𝐷𝐷𝐿𝐿𝑆𝑆𝑆𝑆 and 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 represent the change in demand and 

supply when reducing production scale. The model shows current supply and demand 

levels and the revised levels after reducing the beef processing scale. If reducing the 
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scale of beef production does occur, the supply and demand curve will both shift 

upwards to meet at a higher price level with less quantity being produced. The size of 

the shift in supply is dependent on consumers’ willingness to pay for higher retail beef 

prices, while the shift in demand is dependent on how a decrease in the quantity of 

beef being produced affects consumer demand for beef products. Though the size of 

both supply and demand shifts are unknown, the shift in supply would have to be large 

enough to cover the increase in production costs. 

As portrayed in Lancaster’s (1966) consumer theory approach, consumers 

possess certain preferences for goods that they purchase. Because of these preferences, 

they will purchase products that contain their preferred attributes, maximizes their 

utility, and falls under their budget constraint. An increase in retail beef prices will 

directly affect a consumers’ level of utility which is determined largely by their budget 

constraint. As prices increase within grocery stores and markets, consumers will have 

to choose whether their budget allows room to pay for these higher costs or if they 

may need to search for a cheaper alternative. There are two separate approaches that a 

consumer could have toward increased prices that can impact their willingness to pay: 

a consumer that is informed of the meatpacking worker risk and the food supply chain 

risk and a consumer that is uninformed of these potential risk factors. To stimulate the 

demand, the supply of this information will be given to consumers to hopefully obtain 

a higher willingness to pay value than that of an uninformed consumer, and this 

information could incentivize individuals to voluntarily pay higher prices to avoid 

future risk in the beef industry. The increased utility derived from consumers that are 

aware of the benefits of changing scale can help detect the size of the demand shift 

that will occur, and the hypothesis that consumers with knowledge of the benefits 

incurred from reducing beef processing scale will increase the amount of willingness 

to pay for increased retail beef prices will be tested. This will help answer the question 

of how consumers value risk and consumers’ attitudes towards restructuring beef 

processing. 
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CHAPTER IV 

METHODS AND PROCEDURES 

 This chapter outlines the methods by which data on consumer preferences were 

collected and the procedures used to estimate willingness to pay. Because of the lack 

of market/actual data currently available for this topic, hypothetical data were used in 

a choice-based conjoint analysis to gather and analyze consumer preferences. The 

conjoint analysis approach best achieves the objectives outlined for this study because 

it allows for the creation of comparisons that capture variation in attributes of the 

choice and recovery of the willingness to pay function of those attributes. A conjoint 

analysis approach also provides more accurate results than a contingent valuation in 

this case because it provides a more realistic shopping experience for consumers and 

helps evaluate several different attributes that can contribute to a respondent’s 

willingness to pay for beef products (Tonsor, Olynk, and Wolf 2009). 

4.1 Survey Design and Implementation 

The data that is used in this study was gathered through an online survey 

administered by Qualtrics to consumers in the United States from September 2021 to 

December 2021. An extensive pre-testing process was conducted to ensure that the 

questions were clearly stated and understood by the respondents. Surveying in an 

online format helps consumers select quick and easy responses that symbolize their 

attitudes or preferences, provides convenience for both respondents and researchers, 

and allows for flexibility in the delivery method (Evans and Mathur 2005). Online 

surveys also have been shown not to suffer from non-response bias despite popular 

critiques (Hudson et al. 2006). Multiple versions of the survey were created to address 

multiple information sets being tested in this study.  

The six groups of variables gathered were: (1) attitudes and experiences 

relating to COVID-19, (2) attitudes toward essential workers, worker health safety, 

etc., (3) attitudes and knowledge of scale beef production, (4) attitudes towards beef, 
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(5) attributes of beef, and (6) socio-demographics of beef consumers. For the purpose 

of the study, the cut of beef chosen as the example for consumers to consider when 

evaluating their level of willingness to pay was a USDA Choice ribeye steak with a 

current retail price of approximately $9.99/lb. (USDA ERS 2021). This cut and grade 

were chosen from prior research that highlights these attributes as most favorable 

among consumers (Juillerat and Kelly 1971). The price vector for the survey is 

arbitrary in the sense there are no rules for determining the span of the vector because 

the product attributes are hypothetical in some cases. Prices should be realistic to 

generate realistic responses, but also prices should be extreme enough on the tails of 

the price vector to confuse potential values for hypothetical gander. In this case, the 

current price of $9.99/lb. was used as the base with increases in price of $3.00, $6.00, 

and $9.00 to account for differences in cost arising from changes in processing 

structure. Table 4.1 shows the primary questions of interest in the survey and their 

associated potential awareness. The full survey can be found in the Appendix. 

Table 4.1. Survey Attributes. 

Survey Attributes Attribute Level 
1. Attitudes Toward Beef  

a. Weekly beef consumption 1-2 times per week 
 3-4 times per week 
 5-6 times per week 
 7+ times per week 

b. Important factors considered when purchasing beef Price 
 Color 
 Perceived Quality 
 Non-GMO Prod. 
 Conventional Prod. 
 Organic Prod. 
 Grass-Fed Prod. 

c. Preferred grade Prime 
 Choice 
 Select 
 Ungraded 

d. Preferred cut Chuck 
 Round 
 Sirloin 
 New York 

Strip/Ribeye 
e. Most frequent beef purchase location Supermarket 

 Farmers’ Market 
 Restaurant 
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Table 4.1 Continued 
 Online Market 

f. Most frequent beef consumption location At home 
 Restaurant 
  

2. COVID-19 attitudes and experience  
a. Contracted COVID-19 Yes 

 No 
b. Family/Friend contracted COVID-19 Yes 

 No 
c. Financial issues arose due to COVID-19 Yes 
 No 
d. Perishable shortage during COVID-19 Yes 
 No 

3. Worker Safety in Beef Processing No 
a. Aware of meatpacking plant shutdowns during COVID-19 Yes 

 No 
b. Aware of high COVID-19 infection rates among plant 

employees 
Yes 

 No 
c. Essential worker Yes 

 No 
  

4. Supply Chain Disruptions in Beef Industry  
a. Aware of meatpacking plant shutdowns during COVID-19 Yes 

 No 
b. Aware of beef supply chain shortages Yes 

 No 
c. Experience beef shortages in local markets Yes 

 No 
d. If affected by shortages in local market, specify timeframe of 

wait 
2-3 days 

 5-4 days 
 One week 
 Two weeks 
 Three weeks+ 
 Purchased beef 

alternative 
 No shortage 

e. Value of beef availability in local market  
  

5. Attributes of Beef  
a. Price $9.99/lb. 

 $12.99/lb. 
 $15.99/lb. 
 $18.99/lb. 

b. Worker safety Pre-COVID 
 Moderate 
 Enhanced 

c. Distance beef travels from processor to consumer 100 miles or less 
 200 to 400 miles 
 500+ miles 



Texas Tech University, Shalynn Sumrow, May 2022 

22 
 

Table 4.1 Continued 
d. Beef production practice Conventional 

 Grass-fed 
 Organic 

e. Size of beef processor Small 
 Large 

6. Socio-demographics of Beef Consumers  
a. Age  
b. Gender Male 

 Female 
c. Area of residence Urban 

 Rural 
d. Risk level compared to best friend  
e. You or family member work in beef packing Yes 

 No 
f. Marital Status Single 

 Married 
 Divorced 
 Widowed 

g. Education High school degree or 
less 

 Some college 
education 

 College degree or more 
h. Number of individuals in household  
i. Primary decision-maker in household Yes 

 No 
j. Income  
k. Percent of income designated for food  
l. Percent of food budget spent on beef  

4.2. Experimental Design  

Researchers have proposed that one way to decrease the level of risk and 

disruption in the beef supply chain is to reduce the size of beef processing plants. By 

doing so, large production plants would divide into medium or small size processing 

plants that would operate at lower production rates and higher average production 

costs. Though this breakdown would come with a few disadvantages, other advantages 

like worker safety improvements, reduced risk levels, and smaller chances of beef 

supply chain disruptions may also accompany these changes. The effects that come 

with changing the scale of beef production (worker safety and less disruption) would 

vary, and alternative information about these changes may alter consumer preferences 

and willingness to pay. A choice-based conjoint was used to examine consumers’ 



Texas Tech University, Shalynn Sumrow, May 2022 

23 
 

willingness to pay. A series of choice sets were constructed and presented to 

respondents that were given a description of two hypothetical “steaks” with the same 

physical characteristics and different levels of five production attributes and asked to 

choose their preferred steak. Those attributes are: (1) price, (2) level of work safety, 

(3) distance beef travels from processor to consumer, (4) beef production practice, and 

(5) the size of the beef processor. The different attribute levels were also defined for 

respondents, with beef production practices defined by the USDA while the rest of the 

levels were not defined by the USDA. Retail price was discussed above and presented 

in Table 4.1.  

The three levels of worker safety are given as pre-COVID, moderate, and 

enhanced levels. The pre-COVID level of worker safety is described as the level at 

which beef processing plants were following OSHA regulations at the time of the 

survey. The moderate level of worker safety is described as the level at which beef 

processing plants implemented social distancing guidelines by spreading workers six 

feet apart on production lines and other areas and required all employees to wear 

protective masks at all times in the facility. The enhanced level of worker safety is 

described as the level at which beef processing plants implemented social distancing, 

protective mask requirements, frequent cleaning requirements within each work and 

break areas, placing glass dividers between each work in all work areas, and other 

safety guidelines to avoid further risk of disease spreading.  

The three levels of distance from processor to consumer are given as 100 miles 

or less, 200 to 400 miles, and 500 miles or more. The 100 miles or less attribute is 

defined as beef products traveling 100 miles or less from a beef processing facility to 

the consumer’s local market. The 200 to 400 miles attribute is defined as beef products 

traveling 200 to 400 miles from a beef processing facility to the consumer’s local 
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market. The 500 miles or more attribute is defined as beef products traveling 500 

miles or more from a beef processing facility to the consumer’s local market.  

The three beef production practice levels are given as conventional, grass-fed, 

and organic beef production. The conventional beef production attribute is described 

by USDA as the traditional production of grain-fed beef in a feedlot where cattle 

receive feed rations to meet a certain weight at the lowest cost. Cattle raised through 

conventional practices tend to remain on grain for 120-240 days and weigh between 

1,200-1,500 pounds when fully grown. The grass-fed beef production attribute is 

described by USDA as the method in which cattle are raised grazing on grass and 

forages until they meet the desired growth weight (1,100-1,300 pounds). It differs 

from organically grown beef because producers can add growth hormones to speed up 

the production process. The organic beef production attribute is described by USDA as 

the method in which cattle are not given growth hormones or antibiotics, spend the last 

few months of gestation under organic management, and must be raised on 100% 

organic forage and grain (no pesticides, fertilizers, etc.).   

The two processing plant size levels are given as small and large. The small 

processing plant size attribute is described as a beef processing plant that is at lower 

risk of causing supply chain disruptions, operates at higher costs of production, 

processes a smaller number of cattle per day, and may cause retail beef prices to 

increase. In future events that resemble the COVID-19 pandemic, a closure of one 

small beef processing facility will most likely have little effect on the U.S. beef 

supply. The large processing plant size attribute is described as a beef processing plant 

that is at higher risk of causing supply chain disruptions, operates at lower costs of 

production, processes a larger number of cattle per day, and may cause retail beef 

prices to remain low. In future events that resemble the COVID-19 pandemic, a 
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closure of one large beef processing facility will most likely have a much larger, more 

drastic effect on the U.S. beef supply.  

An example of a choice set presented to a respondent is shown in Figure 4.1. 

Choice Option A Option B None (C) 
Price $9.99  $12.99   
Worker Safety Enhanced Pre-COVID  
Food Miles 500+ Miles 200 to 400 Miles  
Production Practice Organic Grass-Fed  
Production Size Medium Large   
Circle Preference: A B C 

Figure 4.1. Choice Set Example  

In addition to the attributes of the steak itself, information about beef 

processing may also influence willingness to pay. To test this, four different 

information treatments were created. First was the control, where respondents were 

provided with no additional information beyond the description of the steak attributes.  

Second, respondents were presented information concerning the effects of COVID-19 

on worker safety in beef packing, The wording was as followings: 

“During the COVID-19 pandemic, the safety of worker health and well-being 

in beef processing facilities was compromised by disease spreading among workers. 

By the end of May 2020, almost 120,000 employees in the meatpacking industry had 

been affected by the virus outbreak and over 16,000 had contracted the disease. 

Employees that either contracted or were exposed to the virus were forced to 

quarantine for at least two weeks without pay. Of the workers that contracted the 

virus, 87% were ethnic or racial minorities, and 86 deaths had been reported. Among 

the 239 meatpacking facilities that currently operate in the United States, at least 24 

experienced plant closures due to disease spread among workers. After 9.1% of 

meatpacking employees had contracted the virus, facilities across the country began 



Texas Tech University, Shalynn Sumrow, May 2022 

26 
 

implementing new safety guidelines like adding hand hygiene stations and barriers 

between each worker, social distancing, and mandating masks be worn at all times.” 

Third, consumers were provided with information describing the effect of 

COVID-19 on the beef supply chain and the losses incurred by the agricultural 

industry. The wording was as follows: 

“During the COVID-19 pandemic, disruptions in the beef supply chain caused 

issues for meat consumers across the country and served big losses to the agricultural 

industry. Beef processing facilities were forced to scale back production, slow down 

production lines, and some were even closed for a period of time, causing daily beef 

production to decline by 25%. As production decreased, consumer demand for retail 

beef rose, and prices for beef in stores increased as well. This shift in demand caused 

beef shortages in grocery stores all over the United States and many consumers had to 

turn to other meat alternatives. Beef producers faced large losses as the price of cattle 

fell, and the total amount of damages and loss in revenue incurred per head of cattle 

were estimated to be $111.91 and $146.00 respectively. Overall, the agricultural 

industry was estimated to have lost almost $14 billion by the end of April 2020 due to 

the beef supply chain disruptions and is still trying to recover from this major loss in 

production.” 

Finally, information treatments two and three were combined into a statement 

that encompassed both worker safety and supply chain disruptions.  

To address respondent fatigue, choice sets were limited to blocks of ten 

choices for each respondent. The choice sets were created through a fractional 

factorial design in the SAS program to maximize the D-efficiency criterion. The 

fractional factorial design will allow experimental runs of large data sequences in each 
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block of choice sets and will produce subsequent evaluations of different attribute 

effects (Gunst and Mason 2009).  

Figure 4.2 shows the resulting tree of survey versions with respondents 

randomly assigned to one branch of that tree. There was a total of 1,332 responses 

with the number of responses per treatment shown in the figure. In the diagram, WS 

INFO, SCD INFO, and WS + SCD INFO refer to the information given to consumers 

included in the corresponding information treatment. B1, B2, and B3 refer to the three 
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different blocks of choices that consumers were randomly assigned to after the 

information treatment.  

 

 

Figure 4.2. Survey Format. 

4.3. Estimation Procedures 

 To estimate the results, the model used in this study was the multinomial logit 

model, built and evaluated through the STATA program. Using the multinomial logit 
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model allows for the different choices sets to be evaluated and help determine if one 

choice set’s willingness to pay is higher than another. It also helps determine which 

attributes are valued the most when decided how much they were willing to pay for 

retail beef. The approach that was used in this model was estimation using willingness 

to pay space. This approach allows a reformulation of the model that designates the 

estimated parameters as the parameters of willingness to pay distribution instead of the 

conventional coefficients. An advantage of this approach is that by using parameters 

of willingness to pay distribution, it is more likely that estimation using these 

parameters offers more realistic willingness to pay results (Hole and Kolstad 2011). 

4.3.1. Econometric Model 

 In Castillo and Carpio’s (2019) examining consumers’ willingness to pay for 

high-quality beef attributes, researchers define the utility derived from individual 𝑛𝑛 

from choosing attribute 𝑗𝑗 in choice situation 𝑡𝑡 as: 

 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛 + 𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛      

𝑛𝑛 = 1, … ,𝑁𝑁;      𝑗𝑗 = 1, … , 𝐽𝐽;      𝑡𝑡 = 1, … ,𝑊𝑊, 

(1) 

where 𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛 refers to the identified product attributes portion of utility of price and on-

price attributes, and 𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛 represents the error term effect of the unobserved factors on 

utility not included in Equation (1). It is further assumed that 𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛 is independent and 

identically distributed (i.i.d. extreme value), and the variance of the error term is 

assumed to differ from consumer to consumer. Thus 𝑉𝑉𝑀𝑀𝑉𝑉�𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛� = 𝑘𝑘𝑛𝑛2, where 𝑘𝑘𝑛𝑛 refers 

Sarasty, Oscar S
you can move the n=...., j=... down to the paragraph and just leave the equation

Sarasty, Oscar S
this is a formula. the correct formula is var(e_njt)=k_j(pi^2/6). change your h to k
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to the scale parameter of consumer 𝑛𝑛, signifying utility variability for consumer 𝑛𝑛 in 

choice situations (Train and Weeks 2005).  

 From this model, the assumptions that utility is in linear functional form, 

contains the non-price attributes (𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛) and price variable (𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛) are made. The utility 

function then formulates to: 

 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = −𝛼𝛼𝑛𝑛𝑃𝑃 + 𝜷𝜷𝒏𝒏′ 𝑿𝑿𝑛𝑛𝑛𝑛𝑛𝑛 + 𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛, (2) 

where 𝛼𝛼𝑛𝑛 and 𝜷𝜷𝒏𝒏 are specific utility parameters of each consumer that are correlated 

to non-price and price attributes respectively, in each choice scenario. If equation (1) 

is then divided by 𝑘𝑘𝑛𝑛, the scale parameter, a new error term (𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛) that has a constant 

variance �𝜋𝜋
2

6
� is produced. This result corresponds with Train and Weeks’ (2005) 

tradition indirect utility model estimated in preference space:  

 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = −�𝛼𝛼𝑛𝑛
𝑘𝑘𝑛𝑛
� 𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛 + �𝜷𝜷𝒏𝒏

𝑘𝑘𝑛𝑛
�
′
𝑿𝑿𝑛𝑛𝑛𝑛𝑛𝑛 + �𝑒𝑒𝑛𝑛𝑛𝑛𝑛𝑛

𝑘𝑘𝑛𝑛
� 

= −𝛾𝛾𝑛𝑛𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛 + 𝝉𝝉𝒊𝒊′𝑿𝑿𝑛𝑛𝑛𝑛𝑛𝑛 + 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛. 

(3) 

A consumer’s willingness to pay for a certain attribute is described as the ratio 

of a specific attribute’s coefficient to the coefficient of price, 𝑾𝑾𝒏𝒏 = �𝝉𝝉𝒏𝒏
𝛾𝛾𝑛𝑛
�. Because of 

this, 𝝉𝝉𝒏𝒏 of equation (3) can be multiplied and divided by 𝛾𝛾𝑛𝑛 �𝑖𝑖. 𝑒𝑒. , 𝛾𝛾𝑛𝑛
𝛾𝛾𝑛𝑛
𝝉𝝉𝒏𝒏 = 𝛾𝛾𝑛𝑛𝑾𝑾𝒏𝒏� and 

redefined as the utility model estimated in willingness to pay space: 

 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = −𝛾𝛾𝑛𝑛𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛 + (𝛾𝛾𝑛𝑛𝑾𝑾𝒏𝒏)′𝑿𝑿𝑛𝑛𝑛𝑛𝑛𝑛 + 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛 , (4) 

where 𝑾𝑾𝒏𝒏 refers to the vector containing all consumer willingness to pay values for 

each model attribute (Train and Weeks 2005). Because the willingness to pay space 
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estimation approach allows for direct specification of willingness to pay distributions, 

it was implemented in this multinomial logit model (Hole and Kolstad 2011). 

 Assuming that 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛 is an i.i.d. extreme value, the conditional probability of 

𝜽𝜽𝒏𝒏 = [𝛾𝛾𝑛𝑛𝑾𝑾𝒏𝒏
′ ]′ that consumer 𝑛𝑛 selects alternative 𝑗𝑗 in choice situation 𝑡𝑡 is described 

as (Revelt and Train 2020): 

 
𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛(𝜽𝜽𝒏𝒏) =

𝜀𝜀𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛(𝜽𝜽𝒏𝒏)′

∑ 𝜀𝜀𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛(𝜽𝜽𝒏𝒏)′
𝑛𝑛

, 
(5) 

where  𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛(𝜽𝜽𝒏𝒏) = −𝛾𝛾𝑛𝑛𝑃𝑃𝑛𝑛𝑛𝑛𝑛𝑛 + (𝛾𝛾𝑛𝑛𝑾𝑾𝒏𝒏)′𝑿𝑿𝑛𝑛𝑛𝑛𝑛𝑛. Keeping in mind that consumers make 

various choices, the conditional probability of 𝜽𝜽𝒏𝒏 that consumer 𝑛𝑛 chooses a series of 

𝑡𝑡 choices is (Train 1998): 

 𝑆𝑆𝑛𝑛(𝜽𝜽𝒏𝒏) = � 𝑃𝑃𝑛𝑛𝑛𝑛(𝑛𝑛,𝑛𝑛)𝑛𝑛(𝜽𝜽𝒏𝒏),
𝑛𝑛

 (6) 

where 𝑗𝑗(𝑛𝑛, 𝑡𝑡) refers to consumer 𝑛𝑛’s choice in choice scenario 𝑡𝑡. The vector 𝜽𝜽𝒏𝒏 varies 

in population with the density 𝑓𝑓(𝜽𝜽𝒏𝒏|𝚪𝚪) where distribution parameters of 𝜽𝜽𝒏𝒏 are 𝚪𝚪. 

Therefore, the unconditional probability of the observed choice scenario for consumer 

𝑛𝑛 is expressed as (Revelt and Train 1998): 

 𝑃𝑃𝑛𝑛(𝚪𝚪) = ∫𝑆𝑆𝑛𝑛(𝜽𝜽𝒏𝒏)𝑓𝑓(𝜽𝜽𝒏𝒏|𝚪𝚪)𝑑𝑑𝜽𝜽𝒏𝒏. (7) 

The log-likelihood for all consumers is described as 𝐿𝐿𝐿𝐿(𝚪𝚪) = ∑ 𝒍𝒍𝒏𝒏𝑃𝑃𝑛𝑛(𝚪𝚪)𝒏𝒏 . The 

STATA mixlogitwtp command was used for estimation. For the distribution of the 
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coefficients included in 𝜽𝜽𝒏𝒏, the price coefficient distribution was assumed lognormal, 

and the non-price attribute willingness to pay distributions were assumed normal. 

4.3.2. Random Effects Regressions 

 After estimating the multinomial logit model, several effects regressions were 

estimated in STATA to determine the correlation between certain socio-demographic, 

beef preference, and COVID-19 effect responses and consumers’ willingness to pay 

premiums. A two-step approach was used to conduct these analyses, where the first 

step was carried out by estimating consumers’ willingness to pay premiums for each 

attribute included in the multinomial logit model. The second step was carried out by 

conducting original least squares regression analyses to determine how consumer-

related factors and their willingness to pay premiums were associated with certain beef 

attributes. The consumers’ willingness to pay value estimation was based on Bayes’s 

rule application where each 𝜽𝜽𝒏𝒏 density (willingness to pay coefficients included) is 
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conditional on the population parameters and a consumer’s choice series (Hess 2007; 

Revelt and Train, 1999): 

 
𝑘𝑘(𝜽𝜽𝒏𝒏|𝚪𝚪) =

𝑆𝑆𝑛𝑛(𝜽𝜽𝒏𝒏)𝑓𝑓(𝜽𝜽𝒏𝒏|𝚪𝚪)
𝑃𝑃𝑛𝑛(𝚪𝚪)

, 
(8) 

with 𝜽𝜽𝒏𝒏 having the expected value of 

 𝑀𝑀(𝜽𝜽𝒏𝒏|𝚪𝚪) = �𝜽𝜽𝒏𝒏𝑘𝑘(𝜽𝜽𝒏𝒏|𝚪𝚪), (9) 

and the approximation to the attribute values in the individual vector is 

 
𝑀𝑀�(𝜽𝜽𝒏𝒏|𝚪𝚪) =

∑ 𝜽𝜽𝑟𝑟𝑆𝑆𝑛𝑛(𝜽𝜽𝑟𝑟)𝑟𝑟

∑ 𝑆𝑆𝑛𝑛(𝜽𝜽𝑟𝑟)𝑟𝑟
, 

(10) 

where 𝜽𝜽𝒓𝒓 refers to the 𝑉𝑉th selection from the population density 𝑓𝑓(𝜽𝜽𝒏𝒏|𝚪𝚪), and 𝑆𝑆𝑛𝑛(𝜽𝜽𝑟𝑟) 

refers to consumer 𝑛𝑛’s probability of their series of choices. Instead of using the 

parameters 𝚪𝚪, estimated parameters 𝚪𝚪 �were utilized, and the estimated E�(𝜽𝜽𝒏𝒏|𝚪𝚪) values 

stability was validated by using several different size sample draws. One thousand 

draws are considered for the empirical results.  

 The random effects regression model used is described as: 

 𝑊𝑊𝑊𝑊𝑃𝑃𝑛𝑛𝑛𝑛 = 𝑐𝑐𝑛𝑛 + 𝒛𝒛𝒏𝒏′ 𝒃𝒃 + 𝑢𝑢𝑖𝑖 + 𝑒𝑒𝑛𝑛𝑛𝑛, (11) 

where 𝑊𝑊𝑊𝑊𝑃𝑃𝑛𝑛𝑛𝑛 refers to consumer 𝑛𝑛’s willingness to pay for beef attribute 𝑀𝑀. The 

coefficients are 𝑐𝑐𝑛𝑛 and 𝒃𝒃, 𝒛𝒛𝒏𝒏 refers to the vector of sociodemographic, beef preference, 

and COVID-19 effect variables, 𝑢𝑢𝑖𝑖 refers to the random error of the specific variable, 

and 𝑒𝑒𝑛𝑛𝑛𝑛 refers to the idiosyncratic error term. An advantage to utilizing this approach 

is that it considers the panel form of data and evaluates average effects of certain 
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variables on willingness to pay premiums for a certain set of attributes (Mennecke et 

al. 2007). 
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CHAPTER V 

RESULTS 
5.1 Summary Statistics and Choice Experiment Findings 

 Of the 1,381 responses collected from the survey, 1,336 of those were 

considered when completing beef preference, COVID-19 effect, and socio-

demographic analysis. Of those 1,336 responses, four were dropped for incompletion, 

leaving 1,332 responses to consider for the choice experiment analysis. A full 

breakdown of all summary statistics can be found in Table 5.1. 

5.1.1. Socio-Demographics Statistics 

The average age of respondents was about 43 years old, and the average yearly 

income was $47,397.46. The majority of respondents were female (66.69%), married 

(43.49%), lived in the southern region of the United States (41.78%), and had a 

college degree or more (41.32%). The average respondent also did not have a family 

member employed in the meatpacking industry (91.47%) and consider themselves to 

be the primary decision-maker in their household (84.88%). 

Table 5.2 shows a comparison of socio-demographic response rates compared 

to U.S. socio-demographic characteristics reported by the U.S. Census Bureau. Many 

of the consumer characteristics from this study are similar to its comparison, but there 

are a few differences. While the female demographic is over-sampled by about 16%, 

the male demographic is under-sampled by almost 19% (“Quick Facts” 2022). The 

“high school or less” demographic is under-sampled by about 7%, and the “college 

degree or more” demographic is over-sampled by about 8% (“Quick Facts” 2022). The 

Midwest region is also underrepresented in the study sample by 5%, and the average 

income is $12,000 less than the national average (“Population Growth” 2022). People 

who live in urban areas are also about 28% under-sampled, while people who live in 

rural areas are overrepresented in the sample population by about 15% (“Urban Area” 

2021). 
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Table 5.3 depicts the regional representation among the different socio-

demographic characteristics of consumers in this study. Some interesting statistics to 

examine are differences in income, area of residence, and marital status across each 

region. Consumers from the western region of the U.S. reported a $7,000-$8,000 

higher average income than consumers in the northeastern and southern regions, while 

consumers from the midwestern region reported an average income that was $13,000 

less than the western region. Urban residents representing the northeastern and 

western regions were 3-5% higher than other regions, and rural residents from the 

western and southern regions were 2-13% higher than other regions. 

5.1.2. Beef Preference Statistics 

 Most respondents (45.58%) reported that they consume beef 1-2 times per 

week while over one-third (35.33%) reported that they consume beef 3-4 times per 

week. Of the eight factors to be considered when purchasing beef, respondents rated 

price (67.74%), perceived quality (64.07%), and color (41.47%) as the top three most 

important factors. The model respondent also prefers a prime (35.48%) ribeye 

(31.44%) steak, purchases beef at a supermarket (79.27%), and consumes beef at 

home (88.70%). 

 Table 5.4 depicts the socio-demographic representation of the different beef 

preferences among consumers in this study. The most frequent responses from each 

beef preference survey question were used in the comparison of beef preferences and 

socio-demographics. Some interesting statistics to examine are differences in beef 

preferences when gender, income, and region of residence are considered. Male 

consumers indicated that they were price-conscious (32.21%) and preferred prime 

grade beef (38.54%) and ribeye cut beef (32.85%). These percentages were all higher 

than the overall percentage of male respondents included in the survey sample 

(31.74%), with the preferred prime graded beef preference having the largest male 

population. Income differences were also found in consumers that were price-

conscious ($43,595.96) and preferred prime grade ($52,683.08) and ribeye cut beef 

($49,477.05). Income for price-conscious consumers was about $4,000 less than the 
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overall sample average. The difference in income for consumers who preferred prime 

graded, and ribeye cut beef and overall sample income was about $2,000, and $5,000, 

respectively. For regions of residence, consumers from the southern region 

represented much of the sample population who indicated each preference considered 

in this comparison, with the highest representation in the price-conscious preference 

(42.65%) 

5.1.3. COVID-19 Effects Statistics 

 Most respondents (74.25%) reportedly did not contract the coronavirus during 

the COVID-19 pandemic. Over half of respondents (58.61%) also reported that a 

member of their family contracted the coronavirus during the COVID-19 pandemic. 

Just over half (51.12%) of respondents reported that their family experienced financial 

hardship during the COVID-19 pandemic, while a majority of respondents (57.71%) 

reportedly experienced food/perishable shortage during the pandemic.  

 Table 5.5 depicts the socio-demographic representation of the different 

COVID-19 effects on consumers in this study. The most frequent responses from each 

COVID-19 effects survey question were used in the comparison of COVID-19 effects 

and socio-demographics. Some interesting differences between these comparisons and 

overall sample data come from income, education, and region of residence. The 

number of consumers who contracted COVID-19 and had a college degree or more 

(45.60%) was about 4% more than the overall sample population of consumers who 

had a college degree or more. The number of consumers who contracted COVID-19 

also had an average income ($56.102.00) that was about $9,000 more than the overall 

sample population. The number of consumers who experienced financial hardship 

during the COVID-19 pandemic had an average income ($44,285.29) that was about 

$3,000 less than the overall sample population. Consumers from the southern region 

make up the majority of respondents for each comparison, with the largest 

representation as 48.80% of respondents contracted COVID-19. The significant 

differences from the overall sample population for consumers who contracted 
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COVID-19 can be attributed to the small group of respondents reported in this 

category (n=250).  

5.1.4. Information Treatment Statistics 

 For the Worker Safety treatment (T1), 320 individuals (23.95%) were 

randomly assigned, and 40.31% of those respondents were considered essential 

employees during the pandemic. While 58.44% of respondents were aware of 

meatpacking plant shutdowns before receiving additional information about them, 

51.56% of respondents were not aware of high COVID-19 infection rates among 

meatpacking employees prior to receiving additional information.  

 For the Supply Chain Disruption treatment (T2), 335 individuals (25.07%) 

were randomly assigned. Of those respondents, 192 individuals (57.31%) reported that 

they were aware of the meatpacking plant shutdowns during the COVID-19 pandemic, 

and 207 individuals in that treatment (61.79%) were aware of beef shortages that 

occurred in grocery stores nationwide during the COVID-19 pandemic. Over half of 

respondents (56.72%) indicated that they experienced beef shortages in their local 

markets and the most common shortage length (14.58%) lasted 2-3 days. 

 For the Worker Safety + Supply Chain Disruption treatment (T3), 336 

individuals (25.15%) were randomly assigned to the treatment and only 38.09% of 

those respondents were considered essential workers during the COVID-19 pandemic. 

While 63.69% of respondents were aware of meatpacking plant shutdowns before 

receiving additional information, 52.98% of respondents were not aware of high 

COVID-19 infection rates among meatpacking employees prior to receiving additional 

information. A total of 229 individuals in this treatment (68.15%) reported that they 

were aware of the meatpacking plant shutdowns during the COVID-19 pandemic, and 

168 individuals (50.00%) experienced beef shortages in their local markets. 

Respondents that did experience beef shortages indicated that the most common 

shortage length (11.90%) lasted 2-3 days, which is consistent with the results above. 
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5.2. Choice Experiment Results  

 The coefficient estimates listed in Table 5.6 are interpreted as the monetary 

value consumers would be willing to pay for each attribute related to beef production. 

Large processing plant size, pre-COVID levels of worker safety, conventional 

production methods, and food travels 500 miles or more are the “base” categories for 

the dummy variables to which all other attribute categories were compared for 

interpretation. This means that the willingness to pay values estimated from the model 

are premiums that consumers would be willing to pay for each variable compared to 

its base variable. Apart from the small processing plant estimate, all coefficient 

estimates were found to be statistically significant at the 5% level or better. All 

attribute estimates have a positive willingness to pay premium except price (-1.68) and 

the alternative specific constant (-21.48) as would be expected.  

When examining attribute estimates related to worker safety, consumers are 

willing to pay $0.34 and $1.91 more per pound for moderate and enhanced levels of 

worker safety, respectively when compared to pre-COVID levels or worker safety. 

While these represent 3.4% and 19.1% of the median price of beef, these must 

ultimately be compared to the costs of implementation to determine economic 

viability. 

When examining attribute estimates related to food miles traveled, consumers 

are willing to pay $2.46 and $1.40 more, on average, per pound of beef, for food that 

travels 100 miles or less and food that travels 200 to 400 miles, respectively, when 

compared to food that travels 500 miles or more. Again, this represents 24.6% and 

14% of the median price of beef. Locating processing plants in closer proximity to 

consumers shows some positive value. The question is economic viability. However, 

this does demonstrate some potential for smaller specialized processors. Though the 

estimate for the small processing plant attributed was found to be statistically 

insignificant, consumers indicated that they would be willing to pay $0.06 more, on 

average, per pound of beef, for small beef processing when compared to large beef 

processing. When examining attribute estimates related to production practices, 
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consumers are willing to pay $3.21 and $1.75 more, on average, per pound of beef, for 

grass-fed and organic beef production practices, respectively when compared to 

conventional beef production practices. Lim, Vassalos, and Reed (2018) found similar 

results in a study investigating consumer willingness to pay for certain attributes of 

beef.  

5.2.1. Random Effects Regression Results 

 The coefficient estimates listed in Table 5.7 are interpreted as the effect of 

certain sociodemographic, beef preference, and/or COVID-19 impacts on the 

monetary value consumers would be willing to pay for each attribute. These effects 

were estimated by running seven original least squares regressions (one for each 

attribute included in the mixed logit model) that contained all variables included in the 

survey with one variable from each question used as a base level variable used for 

interpretation. From these regressions, very few correlations were found to be 

statistically significant, but there was some evidence of heterogeneity among 

respondents. 

One notable result from the treatment effect was that consumers assigned the 

Supply Chain Disruption (T2) treatment indicated that they were willing to pay $0.21 

less, on average, per pound of beef, for enhanced levels of worker safety when 

compared to consumers who received no additional information. Though this result 

was found to be statistically significant at the 10% level, it was not large enough to 

have any economic significance.  

Several socio-demographic variables affect consumers’ willingness to pay for 

enhanced levels of worker safety and organic production methods. Consumers who 

possessed a college degree or more indicated that they were willing to pay $0.26 more, 

on average, per pound of beef, for enhanced levels of worker safety when compared to 

consumers who had some college education or less. Consumers from the northeastern, 

southern, and midwestern regions of the U.S. were willing to pay $0.29, $0.37, and 

$0.30 more, on average, per pound of beef, for enhanced levels of worker safety when 

compared to consumers from the western region of the U.S. Consumers from the 
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midwestern region of the U.S. indicated that they were willing to pay $0.16 less, on 

average, per pound of beef, for organic production methods when compared to 

consumers from the western region of the U.S. Consumers who did not have a family 

member employed in the beef packing industry indicated that they were willing to pay 

$0.18 more, on average, per pound of beef, for organic productions when compared to 

consumers who did have a family member employed in the beef packing industry. Of 

the individual variable effects on the attributes, consumers that possessed a college 

degree or more had the largest effect on their willingness to pay values, with education 

affecting their willingness to pay for enhanced levels of worker safety, small beef 

production, and grass-fed beef production methods. Though all these results were 

found to be statistically significant, all are too small to have any economic 

significance. 

 From the beef preference effects, multiple variables affected consumers’ 

willingness to pay for enhanced level of worker safety, food that travels 100 miles or 

less, and organic beef production methods. Consumers who eat beef 3-4 and 5-6 times 

per week indicated that they are willing to pay $0.15 and $0.28 less, on average, per 

pound of beef, for enhanced levels of worker safety when compared to consumers who 

eat beef 1-2 times per week. Price-conscious consumers indicated that they were 

willing to pay $0.33 less, on average, per pound of beef, for food that travels 100 

miles or less when compared to consumers who were not price-conscious. Consumers 

who preferred prime-graded beef also indicated that they were willing to pay $0.33 

less, on average, per pound of beef, for food that travels 100 miles or less when 

compared to consumers who did not prefer prime-graded beef. Consumers who eat 

beef 3-4 times per week indicated that they were willing to pay $0.11 less on average, 

per pound of beef, for organic beef production methods when compared to consumers 

who eat beef 1-2 times per week. Consumers who prefer prime-graded beef also 

indicated that they were willing to pay $0.11 less, on average, per pound of beef, for 

organic beef production when compared to consumers who did not prefer prime-

graded beef. Of all the beef preference variables, price-conscious consumers had the 

greatest impact on their willingness to pay values, affecting premiums for moderate 
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levels of worker safety, enhanced levels of worker safety, food that travels 100 miles 

or less, and organic beef production methods. Though all these results were found to 

be statistically significant, all are too small to have any economic significance. 

The only result from the COVID-19 effects that is worth noting was that 

consumers whose families experienced financial hardships during the pandemic 

indicated that they were willing to pay $0.31 more, on average, per pound of beef, for 

food that travels 100 miles or less when compared to consumers whose families did 

not experience financial hardships during the pandemic. Though this result was found 

to be statistically significant, it is too small to have any economic significance. 
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Table 5.1. Summary Statistics from WTP Survey. 

Variable Mean (%) N 
Age 42.59 1,093 
Gender   

Male 31.74 424 
Female 66.69 891 

Marital Status   
Single 33.46 447 
Married 43.49 581 
Divorced 12.95 173 

Education   
High School Degree or Less 29.42 393 
Some College Education 27.25 364 
College Degree or More 41.32 552 

Region of Residence   
Northeast 17.74 237 
South 41.78 558 
Midwest 25.00 334 
West 15.49 207 

Area of Residence   
Urban 47.31 632 
Rural 33.38 446 

Income 47,397.46 1,336 
Primary Decision Maker in Household 84.88 1,134 
Meatpacking Employee in Family   

Yes 5.24 70 
No 91.47 1,222 

Weekly Beef Consumption   
1-2 times per week 45.58 609 
3-4 times per week 35.33 472 

Three Most Important Beef Factors Considered Before Purchase   
Price 67.74 905 
Perceived Quality (cut, marbling, grade, etc.) 64.07 856 
Color 41.47 554 
Grass-Fed Production Methods 16.99 227 
Organic Production Methods 14.15 189 
Non-GMO Production Methods 10.78 144 

Preferred Grade   
Prime 35.48 474 
Choice 31.06 415 

Preferred Cut   
Ribeye 31.44 420 
Sirloin 29.72 397 

Location of Purchasing Beef   
Supermarket 79.27 1,059 
Local food/Farmers market 10.03 134 

Location Where Beef is Most Frequently Consumed   
At home 88.70 1,185 
Restaurant 10.18 136 

Contracted COVID-19   
Yes 18.71 250 
No 74.25 992 
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Table 5.1 Continued 
Family Member Contracted COVID-19 58.61 783 
Family Experienced Financial Hardships During Pandemic 51.12 683 
Family Experienced Perishable Shortages in Local Grocery Store 57.71 771 
No Additional Information (T0) 25.52 341 
Worker Safety Treatment (T1) 23.95 320 

Aware of Plant Shutdowns?   
Yes 58.44 187 
No 35.00 112 

Aware of Plant Employees Contracting COVID-19?   
Yes 43.12 138 
No 51.56 165 

Essential Worker   
Yes 40.31 129 
No 54.06 173 

Supply Chain Disruption Treatment (T2) 25.07 335 
Aware of Plant Shutdowns?   

Yes 57.31 192 
No 38.21 128 

Aware of Beef Shortages?   
Yes 61.79 207 
No 34.03 114 

Experienced Local Beef Shortage?   
Yes 56.72 190 
No 30.15 101 

Experienced Shortage Length   
2-3 Days 14.58 49 
4-5 Days 11.64 39 
1 Week 13.73 46 
Did Not Experience a Shortage 29.55 99 

Worker Safety + Supply Chain Disruption Treatment (T3) 25.15 336 
Aware of Plant Shutdowns?   

Yes 63.69 213 
No 31.85 107 

Aware of Plant Employees Contracting COVID-19?   
Yes 41.67 139 
No 52.98 178 

Essential Worker   
Yes 38.09 127 
No 55.06 185 

Aware of Plant Shutdowns?   
Yes 68.15 229 

Experienced Local Beef Shortage?   
Yes 50.00 168 
No 38.09 128 

Experienced Shortage Length   
2-3 Days 11.90 40 
4-5 Days 8.33 28 
1 Week 10.71 36 
Did Not Experience a Shortage 36.61 123 
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Table 5.2. Socio-Demographic Reporting Compared to U.S. Population. 

Respondent Characteristics Respondent 
Population %(𝒏𝒏) 

U.S. Population 
(Mean %) 

Age 42.59 38.50 
Gender   

Male 31.74 (424) 49.20 
Female 66.69 (891) 50.80 

Marital Status   
Single 33.46 (447) 33.90 
Married 43.49 (581) 47.60 
Divorced 12.95 (173) 10.90 

Education   
High School Degree or Less 29.42 (394) 26.90 
Some College Education 27.25 (364) 20.00 
College Degree or More 41.32 (552) 33.10 

Region of Residence   
Northeast 17.74 (237) 17.20 
South 41.78 (558) 38.30 
Midwest 25.00 (334) 20.07 
West 15.49 (207) 23.07 

Area of Residence   
Urban 47.31 (632) 75.20 
Rural 33.38 (446) 17.90 

Income 47,397.46 65,712.00 
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Table 5.3. Socio-Demographic and Regional Summary Statistics Breakdown. 

Socio-Demographic 
Characteristics 

Northeast 
𝒏𝒏 = 𝟐𝟐𝟐𝟐𝟐𝟐 

South 
𝒏𝒏 = 𝟓𝟓𝟓𝟓𝟓𝟓 

Midwest 
𝒏𝒏 = 𝟐𝟐𝟐𝟐𝟑𝟑 

West 
𝒏𝒏 = 𝟐𝟐𝟐𝟐𝟐𝟐 

Age 42.64 42.62 42.71 42.39  
Gender     

Male 33.62 29.89 30.21 34.95 
Female 65.95 68.48 67.98 62.62 

Marital Status     
Single 40.09 31.88 31.72 33.01 
Married 40.52 44.38 44.41 43.69 
Divorced 11.64 13.41 14.50 10.68 

Education     
High School 
Degree or Less 31.90 30.62 28.70 24.27 

Some College 
Education 23.28 27.72 26.59 31.55 

College Degree 
or More 43.53 38.95 43.20 43.20 

Area of Residence     
Urban 49.57 44.20 46.83 49.97 
Rural 29.31 37.68 35.95 42.07 

Income 47.241.38 46,344.20 42,240.18 55,225.73 
Primary Decision Maker 
in Household 82.76 85.33 84.29 86.89 

Meatpacking Employee in 
Family     

Yes 4.74 6.34 3.02 6.31 
No 90.52 90.22 94.56 91.26 
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Table 5.4. Socio-Demographic and Beef Preference Summary Statistics Breakdown. 

Socio-Demographic 
Characteristics 

Weekly Beef 
Consumption (1-2 

times) 
 𝒏𝒏 = 𝟔𝟔𝟐𝟐𝟔𝟔 

Importance of Beef 
Factors Considered 

Before Purchase 
(Price) 
𝒏𝒏 = 𝟔𝟔𝟐𝟐𝟓𝟓 

Preferred Grade 
(Prime) 
𝒏𝒏 = 𝟑𝟑𝟐𝟐𝟑𝟑 

Age 43.46 42.51 43.00 
Gender    

Male 26.44 32.21 38.54 
Female 71.55 66.44 60.17 

Marital Status    
Single 35.78 34.57 31.69 
Married 41.09 41.19 46.25 
Divorced 12.79 13.01 10.92 

Education    
High School 
Degree or Less 28.88 31.87 28.26 

Some College 
Education 29.02 27.83 24.41 

College Degree or 
More 40.37 38.38 46.25 

Region of Residence    
Northeast 18.97 15.82 20.34 
South 40.80 42.65 42.18 
Midwest 23.56 25.81 21.84 
West 16.67 15.71 15.63 

Area of Residence    
Urban 47.13 46.80 50.75 
Rural 32.33 34.68 32.76 

Income 45,484.91 43,595.96 52,683.08 
Primary Decision Maker in 
Household 84.48 85.97 88.86 

Meatpacking Employee in 
Family    

Yes 3.59 5.27 6.64 
No 92.76 91.58 90.79 

 

Socio-Demographic 
Characteristics 

Preferred Cut 
(Ribeye) 
𝒏𝒏 = 𝟑𝟑𝟐𝟐𝟐𝟐 

Location of 
Purchasing Beef 
(Supermarket) 
𝒏𝒏 = 𝟏𝟏,𝟐𝟐𝟓𝟓𝟔𝟔 

Location Where 
Beef is Most 
Frequently 

Consumed (At 
home) 

𝒏𝒏 = 𝟏𝟏,𝟏𝟏𝟓𝟓𝟓𝟓 
Age 46.59 43.12 42.90 
Gender    

Male 32.85 28.18 30.66 
Female 66.42 70.48 68.06 

Marital Status    
Single 25.36 33.43 32.62 
Married 47.58 41.45 44.24 
Divorced 14.98 14.32 13.41 
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Table 5.4 Continued 
Education    

High School 
Degree or Less 25.60 31.52 30.32 

Some College 
Education 30.19 28.37 27.16 

College Degree or 
More 43.24 38.49 40.91 

Region of Residence    
Northeast 16.43 17.29 17.34 
South 39.37 42.60 41.76 
Midwest 26.32 25.60 25.62 
West 17.87 14.52 15.29 

Area of Residence    
Urban 44.20 47.18 46.63 
Rural 35.51 33.14 33.73 

Income 49,477.05 43,737.82 47,047.82 
Primary Decision Maker in 
Household 89.61 85.00 84.88 

Meatpacking Employee in 
Family    

Yes 3.62 3.15 4.18 
No 95.41 93.70 93.00 
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Table 5.5. Socio-Demographic and COVID-19 Effects Summary Statistics 

Breakdown. 

Socio-Demographic 
Characteristics 

Contracted COVID-
19 

𝒏𝒏 = 𝟐𝟐𝟓𝟓𝟐𝟐 

Did Not Contract 
COVID-19 
𝒏𝒏 = 𝟔𝟔𝟔𝟔𝟐𝟐 

Family Member 
Contracted 
COVID-19 
𝒏𝒏 = 𝟐𝟐𝟓𝟓𝟐𝟐 

Age 40.37 43.50 42.09 
Gender    

Male 34.40 30.52 27.93 
Female 65.20 68.05 71.17 

Marital Status    
Single 30.80 33.98 30.63 
Married 47.60 43.23 46.59 
Divorced 13.20 13.02 13.12 

Education    
High School 
Degree or Less 25.20 29.50 26.64 

Some College 
Education 28.80 27.16 29.21 

College Degree or 
More 45.60 41.61 42.99 

Region of Residence    
Northeast 11.60 19.15 14.80 
South 48.80 40.49 44.79 
Midwest 22.00 25.64 24.32 
West 17.60 14.75 16.09 

Area of Residence    
Urban 48.40 48.63 45.43 
Rural 34.00 32.35 35.14 

Income 56,102.00 46.616.48 49,979.19 
Primary Decision Maker in 
Household 86.80 85.76 86.10 

Meatpacking Employee in 
Family    

Yes 13.20 3.05 6.05 
No 86.00 93.90 92.28 

 

Socio-Demographic 
Characteristics 

Family Experienced Financial 
Hardships During Pandemic 

𝒏𝒏 = 𝟔𝟔𝟓𝟓𝟐𝟐 

Family Experienced Perishable 
Shortages in Local Grocery 

Store 
𝒏𝒏 = 𝟐𝟐𝟐𝟐𝟏𝟏 

Age 40.61 41.42 
Gender   

Male 30.76 29.61 
Female 68.05 69.47 

Marital Status   
Single 37.15 32.37 
Married 41.75 46.05 
Divorced 11.59 11.58 

Education   
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Table 5.5 Continued 
High School 
Degree or Less 30.16 30.13 

Some College 
Education 30.16 27.89 

College Degree or 
More 38.78 41.05 

Region of Residence   
Northeast 19.17 17.50 
South 42.64 41.71 
Midwest 22.88 24.61 
West 15.30 16.18 

Area of Residence   
Urban 48.59 46.97 
Rural 35.07 34.61 

Income 44,285.29 46,747.37 
Primary Decision Maker in 
Household 85.59 87.76 

Meatpacking Employee in 
Family   

Yes 7.43 6.97 
No 91.08 91.58 
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Table 5.6. WTP Survey Choice Experiments Results. 

Attribute Coefficient ($/lb.) Standard Deviation 
Pre-COVID level of worker safety     
     

Moderate level of worker safety 0.340   ** -0.037  
 (0.162)  (0.294)  

Enhanced level of worker safety 1.909 *** 3.022 *** 
 (0.196)  (0.323)  
Large processing plant size     
     

Small processing plant size 0.060  -0.684  
 (0.164)  (0.478)  
Food travels 500 miles or more     

     
Food travels 100 miles or less 2.460 *** -3.880 *** 

 (0.243)  (0.248)  
Food travels 200 to 400 miles 1.401 *** 0.014  

 (0.155)  (0.289)  
Conventional production methods     

     
Grass-fed production methods 3.207 *** 0.087  

 (0.174)  (0.282)  
Organic production methods 1.752 *** -2.414 *** 

 (0.201)  (0.323)  
ASC -21.477 *** -16.740 *** 
 (0.668)  (0.751)  
Price -1.676 *** 1.126 *** 
 (0.043)  (0.054)  
Observations 41,124 
Log-likelihood  -11,470.618 
Wald χ2  2,543.98 
Notes: Multinomial Mixed Logit Model using 500 repetitions. ASC, alternative specific constant. 
*** indicates significance at 1%, ** indicates significance at 5%, and * indicates significance at 
10%. 
Values in parentheses indicate the standard error of the coefficient. 
Bolded attributes are base level attributes used for comparisons in result interpretations. 
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Table 5.7. Random Effect Regression Results 

Coefficient 
Moderate level 

of worker 
safety ($/lb.) 

Enhanced 
level of 

worker safety 
($/lb.) 

Small 
processing 
plant size 

($/lb.) 

Food travels 
100 miles or 
less ($/lb.) 

Constant 0.3477 *** 1.7006 *** 0.0310 *** 2.1293 *** 
 (0,0231)  (0.2506)  (0.0296)  (0.4091)  
Treatment Effects         
         

Worker Safety 
(T1) 

0.0024  -0.0564  0.0036  -0.1424  

 (0.0100)  (0.1163)  (0.0123)  (0.1744)  
Supply Chain 
Disruption (T2) 

0.0087  -0.2080 * -0.0233 * 0.1581  

 (0.0121)  (0.1201  (0.0141)  (0.1839)  
Worker Safety + 
Supply Chain 
Disruption (T3) 

-0.0082  -0.1841  -0.0033  -0.0372  

 (0.0098)  (0.1174)  (0.0129)  (0.1796)  
Socio-Demographic 
Effects 

        

         
Age 0.0002  -0.0025  0.0005  0.0068  

 (0.0003)  (0.0029)  (0.0003)  (0.0045)  
Gender: Female -0.0104 * -0.0418  0.0051  -0.2049  

 (0.0082)  (0.0960)  (0.0115)  (0.1458)  
Area of 
Residence: Urban 

-0.0126  0.1173  0.0113  0.0865  

 (0.0085)  (0.0875)  (0.0103)  (0.1356)  
Marital Status: 
Married 

-0.0004  -0.1036  -0.0058  0.1276  

 (0.0086)  (0.0906)  (0.0109)  (0.1434)  
Income 0.0001  (0.0011)  -0.0002 * -0.0009  

 (0.0001)  (0.0009)  (0.0001)  (0.0014)  
Education: 
College Degree 
or More 

-0.0102  0.2617 *** 0.0264 *** -0.1000  

 (0.0086)  (0.0917)  (0.0104)  (0.1406)  
Northeastern 
Region of U.S. 

-0.0167  0.2876 ** 0.0068  -0.1014  

 (0.0131)  (0.1428)  (0.0171)  (0.2134)  
Southern Region 
of U.S. 

-0.0165  0.3656 *** 0.0100  0.2148  

 (0.0127)  (0.1311)  (0.0160)  (0.1804)  
Midwestern 
Region of the 
U.S. 

-0.0270 ** 0.2978 ** 0.0036  0.3204  

 (0.0130)  (0.1384)  (0.0167)  (0.1961)  
Family Member 
Employed in 
Beef Packing: No 

-0.0247 ** 0.2073  -0.0049  0.0272  

 (0.0116)  (0.1372)  (0.0130)  (0.2329)  
Beef Preference Effects         



Texas Tech University, Shalynn Sumrow, May 2022 

53 
 

Table 5.7 Continued 
         
Weekly Beef 
Consumption: 3-
4 Times 

0.0137  -0.1538 * 0.0160  0.1647  

 (0.0086)  (0.0919)  (0.0107)  (0.1385)  
Weekly Beef 
Consumption: 5-
6 Times 

0.0128  -0.2751 * -0.0018  0.2116  

 (0.0133)  (0.1453)  (0.0152)  (0.2384)  
Weekly Beef 
Consumption: 7+ 
Times 

-0.0116  -0.0071  -0.0079  0.3475  

 (0.0268)  (0.1811)  (0.0204)  (0.3604)  
Importance of 
Beef Factors 
Considered 
Before Purchase: 
Price 

0.0158 * -0.1298  -0.0175 * -0.3339 ** 

 (0.0088)  (0.0930)  (0.0106)  (0.1514)  
Importance of 
Beef Factors 
Considered 
Before Purchase: 
Color 

0.0057  -0.0454  -0.0052  0.0769  

 (0.0080)  (0.0852)  (0.0106)  (0.1334)  
Importance of 
Beef Factors 
Considered 
Before Purchase: 
Perceived Quality 

0.0029  0.0567  -0.0022  0.1846  

 (0.0087)  (0.0867)  (0.0099)  (0.1345)  
Preferred Grade: 
Prime 

0.0010  0.0930  -0.0040  -0.3251 ** 

 (0.0082)  (0.0865)  (0.0100)  (0.1382)  
Preferred Cut: 
Ribeye 

0.0064  -0.0284  0.0062  -0.0341  

 (0.0085)  (0.0926)  (0.0108)  (0.1393)  
Location of 
Purchasing Beef: 
Supermarket 

0.0080  -0.0095  -0.0133  -0.2379  

 (0.0114)  (0.1092)  (0.0148)  (0.1977)  
Location Where 
Beef is Most 
Frequently 
Consumed: At 
Home 

0.0007  0.0529  -0.0003  0.1604  

 (0.0118)  (0.1270)  (0.0150)  (0.1982)  
COVID-19 Effects         

         
Contracted 
COVID-19 

-0.0012  -0.1607  0.0129  0.0770  

 (0.0094)  (0.1066)  (0.0126)  (0.1600)  
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Table 5.7 Continued 
Family Member 
Contracted 
COVID-19 

-0.0169 ** 0.0063  0.0027  0.0941  

 (0.0087)  (0.0927)  (0.0105)  (0.1452)  
Family 
Experienced 
Financial 
Hardships During 
Pandemic 

-0.0038  -0.0170  -0.0029  0.3116 ** 

 (0.0084)  (0.0882)  (0.0101)  (0.1370)  
Family 
Experienced 
Perishable 
Shortages in 
Local Grocery 
Store 

-0.0006  -0.0350  -0.0011  0.1199  

 (0.0087)  (0.2506)  (0.0104)  (0.1373)  
Notes: *** indicates significance at 1%, ** indicates significance at 5%, and * indicates significance 
at 10%. 
Coefficient estimates are robust estimates, similar to estimates from the model. 
Values in parentheses indicate robust standard error estimates of the coefficient. 

  

Coefficient Food travels 200 to 
400 miles ($/lb.) 

Grass-fed 
production methods 

($/lb.) 

Organic production 
methods ($/lb.) 

Constant 1.4239 *** 3.1599 *** 1.6234 *** 
 (0.0023)  (0.0004)  (0.1894)  
Treatment Effects       
       
Worker Safety (T1) -0.0002  0.0003  0.0832  
 (0.0009)  (0.0002)  (0.0848)  
Supply Chain Disruption 
(T2) 

-0.0003  -0.00007  -0.0363  

 (0.0012)  (0.0002  (0.0851)  
Worker Safety + Supply 
Chain Disruption (T3) 0.00002  0.0001  0.0765  

 (0.0009)  (0.0002)  (0.0820)  
Socio-Demographic 
Effects 

      

       
Age -0.00003  -2.24e-6  -0.0040 * 
 (0.00004)  (6.15e-6)  (0.0021)  
Gender: Female -0.0012  0.00008  0.0568  
 (0.0008)  (0.0002)  (0.0674)  
Area of Residence: Urban -0.0007  -0.0001  0.0063  
 (0.0008)  (0.0001)  (0.0621)  
Marital Status: Married 0.0011  3.95e-6  -0.0619  
 (0.0009)  (0.0002)  (0.0684)  
Income -8.39e-6  -1.37e-6  0.0009  
 (7.47e-6)  (1.39e-6)  (0.0007)  
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Table 5.7 Continued 
Education: College Degree 
or More 

-0.0003  0.0003 * 0.1483  

 (0.0009)  (0.0002)  (0.0675)  
Northeastern Region of 
U.S. 

0.0014  0.0001  0.0464  

 (0.0011)  (0.0002)  (0.1007)  
Southern Region of U.S. -0.0005  0.00005  -0.0235  
 (0.0011)  (0.0002)  (0.0907)  
Midwestern Region of the 
U.S. 

-0.0002  0.0002  -0.1630 * 

 (0.0011)  (0.0003)  (0.0965)  
Family Member Employed 
in Beef Packing: No 

0.0003  0.0001  0.1822 * 

 (0.0008)  (0.0002)  (0.1068)  
Beef Preference Effects       
       
Weekly Beef Consumption: 
3-4 Times 

-0.00002  0.0002  -0.1106 * 

 (0.0008)  (0.0002)  (0.0628)  
Weekly Beef Consumption: 
5-6 Times 

-0.0006  0.0002  -0.1393  

 (0.0013)  (0.0003)  (0.1200)  
Weekly Beef Consumption: 
7+ Times 

0.0009  -0.0001  -0.1576  

 (0.0012)  (0.0003)  (0.1344)  
Importance of Beef Factors 
Considered Before 
Purchase: Price 

0.0006  0.00008  -0.1163 * 

 (0.0008)  (0.0002)  (0.0667)  
Importance of Beef Factors 
Considered Before 
Purchase: Color 

-0.0009  0.00006  0.0001  

 (0.0008)  (0.0001)  (0.0618)  
Importance of Beef Factors 
Considered Before 
Purchase: Perceived 
Quality 

0.0012  0.0001  -0.0306  

 (0.0009)  (0.0002)  (0.0679)  
Preferred Grade: Prime -0.0006  0.0001  0.2305 *** 
 (0.0008)  (0.0002)  (0.0656)  
Preferred Cut: Ribeye 0.0018 ** -0.0001  0.0151  
 (0.0008)  (0.0002)  (0.0645)  
Location of Purchasing 
Beef: Supermarket 

-0.0010  -0.0002  0.0205  

 (0.0008)  (0.0002)  (0.0825)  
Location Where Beef is 
Most Frequently 
Consumed: At Home 

-0.0002  -0.0002  -0.0533  

 (0.0010)  (0.0003)  (0.0893)  
COVID-19 Effects       
       
Contracted COVID-19 0.0010  0.0002  -0.0824  
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Table 5.7 Continued 
 (0.0009)  (0.0002)  (0.0789)  
Family Member Contracted 
COVID-19 

-0.0017 ** 0.0002  0.0724  

 (0.0008)  (0.0002)  (0.0636)  
Family Experienced 
Financial Hardships During 
Pandemic 

0.00009  0.00007  0.0572  

 (0.0008)  (0.0001)  (0.0616)  
Family Experienced 
Perishable Shortages in 
Local Grocery Store 

-0.0005  -0.00004  0.0555  

 (0.0008)  (0.0004)  (0.0634)  
Notes: *** indicates significance at 1%, ** indicates significance at 5%, and * indicates significance 
at 10%. 
Coefficient estimates are robust estimates, similar to estimates from the model. 
Values in parentheses indicate robust standard error estimates of the coefficient. 
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CHAPTER VI 

DISCUSSION AND CONCLUSIONS 
6.1. Discussion 

 The purpose of this study was to determine if consumers would be willing to 

pay increased retail beef prices to mitigate risk posed by human disease outbreak in 

the beef supply chain. COVID-19 brought uncertainty into the beef packing industry 

and restructuring the scale of operations has been proposed as one of the solutions to 

avoid risk and future plant shutdowns that may occur in similar national disasters. 

Researchers, politicians, industry leaders, and others interested in restructuring beef 

processing in the United States can utilize the findings from this research to further 

explore solutions to the risk of supply chain disruptions due to concentration in beef 

packing. 

 The results from the survey show that although consumers indicated that 

 they are, to some extent, willing to pay for more localized beef processing, advanced 

safety procedures for beef packing employees, and diversified beef production 

methods. Lim et al. (2012) conducted a study examining consumers’ willingness to 

pay for country-of-origin labels and advanced food safety practices and found similar 

results. Researchers found that, on average, though consumers displayed a desire to 

pay more for advanced food safety practices, they remained sensitive to overall beef 

prices. A study examining the correlation between risk perceptions and a consumer’s 

willingness to pay for certified (establishment certified by the Central Competent 

Authority to export meat) beef in Spain by Angulo and Gil (2007) also yielded similar 

results.  

 In this study, the results from the information treatment effects show that each 

information treatment had little to no effect on a consumer’s willingness to pay for the 

beef production attributes included in the survey relative to the control group with no 

additional information provided. Overall, consumers that were a part of the 

information treatment were aware of both beef processing plant shutdowns and beef 
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supply chain disruptions, but they were not of high COVID-19 infection rates among 

beef packing employees relative to consumers who received no additional information. 

Findings from a study conducted by Wilson and Lusk (2020) examining consumers’ 

willingness to pay for redundantly labeled foods also show that over half (about 70%) 

of consumers included in an information treatment had a negative willingness to pay 

value for redundant food labels rather than positive. Morkbak and Nordstrom (2014) 

found similar results when examining the effect of information treatments on 

consumers’ perception of animal welfare. Both the study and previous studies in this 

area indicate that additional information is at best neutral in consumer valuation. 

Researchers also suggest that when providing new information to consumers, prior 

beliefs on a particular topic may negatively affect the way they receive additional 

information on that topic in a survey. Because of this and the results from the 

information treatments, further exploration into consumers’ prior beliefs about 

restructuring the beef packing industry is needed to better assess these reactions to 

new information about worker safety and supply chain disruptions (McFadden and 

Lusk 2015).  

The results from the socio-demographic effects show that characteristics of the 

average consumer had little to no impact on their willingness to pay premiums. 

Consumers that possessed a college degree or more indicated that they place a higher 

value on enhanced worker safety, small beef processing, grass-fed beef, and organic 

beef than consumers that have some college education or less though the differences 

were small in economic terms. Consumers who reside in the midwestern region of the 

U.S. place a higher value on moderate worker safety, enhanced worker safety, and 

organic beef than consumers who reside in the western region of the U.S. Lastly, 

consumers who did not have a family member employed in the beef packing industry 

placed more value on enhanced worker safety and organic beef than consumers who 

did have a family member employed in the beef packing industry. Of all the socio-

demographic effects, consumers that possessed a college degree or more had the 

greatest effect on their willingness to pay for certain beef attributes. Similar to results 

from a study conducted by Lim, Vassalos, and Reed (2018) examining consumers’ 
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willingness to pay for different beef quality attributes, consumers that had earned a 

college degree indicated that they were willing to pay more for attributes, such as beef 

from farmer’s markets and online platforms, than consumers with some college 

education or less. 

The results from the beef preference effects also offer little to no intuition as to 

how consumer beef preferences affect their willingness to pay for certain beef 

attributes. Consumers who eat beef 3-4 and 5-6 times per week placed a higher value 

on enhanced levels of worker safety than consumers who eat beef 1-2 times per week. 

Consumers who indicated that price was one of the most important factors considered 

with purchasing beef placed less value on all attributes relative to those who did not 

indicate that price was one of the most important factors considered when purchasing 

beef. Finally, consumers who preferred prime graded beef placed a higher value on 

organic beef and a lower value on food that travels 100 miles or less than consumers 

who preferred a different grade of beef. Of all the beef preference effects, the 

importance of price when purchasing beef had the largest effect on consumers’ 

willingness to pay for certain beef attributes. This correlates with the findings from the 

mixed logit model that further indicates that price is a highly influential factor to 

consider when purchasing beef. Similar results from a study conducted by Umberger, 

McFadden, and Smith (2009) examining consumers’ willingness to pay for regional 

and naturally produced beef found that consumers who identified as “price sensitive” 

when purchasing beef indicated that they would be willing to pay less for different 

beef products than consumers who were not identified as “price sensitive.” 

Results from the COVID-19 effects had little influence on a consumer’s 

willingness to pay for certain beef attributes. Consumers who experienced financial 

hardships and/or perishable shortages in their local stores during the COVID-19 

pandemic placed a higher value on beef that travels 100 miles or less to their local 

stores than consumers who did not experience these inconveniences during the 

pandemic. From this effect, it is safe to conclude that the impact of COVID-19 

influenced a consumer’s willingness to pay for more localized beef the most. This 
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result lends support to the idea that consumers favor less geographically concentrated 

meat processing. However, it does not answer the question of whether the willingness 

to pay values are sufficient to cover added costs from such a structure. 

Though these findings are useful to those interested in restructuring beef 

processing, there are a few limitations to this study that may affect the 

formulation/outcome of future studies related to this topic. One limitation that should 

be noted is that because of the use of hypothetical data in the choice experiment, 

actual market data may yield different outcomes. Another limitation is that consumers 

were only offered one beef steak with a specific weight, cut, and grade to consider 

when evaluating the choice experiment. In a scenario when consumers have a larger 

variety of beef products with different physical characteristics, their responses may 

vary. Lastly, this approach to restructuring beef processing is a direct response to the 

current COVID-19 health crisis in the United States. Other countries, national 

disasters, or beef supply chain disruptions may require a different approach to 

reducing risk in beef packing. 

6.2. Conclusions 

 This study provides evidence of a desire from consumers to pay more for more 

localized beef processing, advanced worker safety procedures among beef packing 

employees, and a variation of beef production practices. Though empirical findings 

show that restructuring the scale of beef processing may reduce risk within the beef 

supply chain and that consumers expressed some positive willingness to pay for that 

reduction, the question remains whether that willingness to pay is large enough to 

cover costs. For future purposes, researchers can use these results to determine the 

feasibility of restructuring the scale of production in similar food industries, assist in 

formulating information treatments for studies about beef processing and food safety, 

and guide politicians in developing effective policies to avoid future risk in the beef 

supply chain. Future research into consumers’ perceptions and reactions to additional 

information provided in a survey may offer more insight into consumers’ attitudes 
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toward food safety and the idea of restructuring the beef processing industry, giving 

new perspectives to the topic of processing scale reduction.  
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APPENDIX A 

Table A.1. Cow–Calf Production Costs and Returns, Dollars Per Bred Cow, by 
Region, 1996 (Reproduced from Short 2001, pg. 8).  
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APPENDIX B 

Appendix B.1. WTP Choice Experiment Survey. 

I. Opening Script 
 

Thank you for your interest in participating in this survey. The main focus of the 
research study is to assess your consumption and preferences for different beef 
products. The length of the survey is approximately 10 minutes and includes questions 
regarding your beef consumption habits, socio-demographic characteristics, and 
several different shopping scenarios depicting different beef attributes where you will 
be prompted to choose between them based on their price, level of worker safety, food 
miles traveled, production practices, and processing facility size. Your participation in 
this study is completely voluntary, and you may skip any question or leave the survey 
at any point. Though your participation is greatly appreciated and will help advance 
knowledge about beef consumption, it will not yield any direct benefits to you. 

There are no foreseeable risks to your participation. For your protection and 
confidentiality of your identity, this survey will not require you to provide your name 
or any other type of personal identification. If you have any questions about this 
research study, please contact Dr. Darren Hudson via email at 
Darren.Hudson@ttu.edu. If you have any further questions about your rights as a 
research participant, contact the Human Research Protection Program, Office of 
Research & Innovation, Texas Tech University, Lubbock, Texas 79409. You may 
contact their office by calling (806) 742-2064 or emailing hrpp@ttu.edu. We 
appreciate your effort and time given to participate in this study. If you wish to 
continue the survey, please click NEXT. If you do not wish to continue the survey, 
please click LEAVE THE SURVEY. 

o NEXT 
o LEAVE THE SURVEY 

* Additional screening question: 
 Do you consume beef? 

a. Yes (move on into survey) 
b. No (exit survey) 

 
II. Beef Preference Questions 

 
1. How many times a week do you consume beef? 

a. 1-2 times per week 
b. 3-4 times per week 
c. 5-6 times per week 
d. 7+ times per week 
e. I do not consume beef. 
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2. What is the most important factor you consider when purchasing beef? 
(Rank Order) 

a. Price 
b. Color 
c. Perceived Quality (cut, marbling, grade, etc.) 
d. Non-GMO 
e. Organic 
f. Grass Fed 
g. Other 

 
3. Preferred grade? 

a. Prime 
b. Select 
c. Choice 
d. Ungraded 
e. Other 
f. Indifferent (any is fine) 
g. I do not know. 

 
4. Preferred cut? 

a. Chuck Steak 
b. Round Steak 
c. Sirloin Steak 
d. New York Strip Ribeye 
e. Other 
f. I do not know. 

 
5. Where do you most frequently purchase beef? 

a. Supermarket 
b. Local food/farmers market 
c. Restaurant 
d. Online market (Amazon, Peabody, etc.) 
e. Other 

 
6. Where do you most prefer to consume beef? 

a. At home 
b. Restaurant 
c. Other 

 
 

III. COVID-19 Questions (Effects and Awareness) 
 

1. Did you contract COVID-19 at any point during the coronavirus pandemic? 
 a. Yes 
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 b. No 
 c. I do not know. 
 d. I wish not to answer. 
 
2. Did a family member or friend contract COVID-19 at any point during the 

coronavirus pandemic? 
a. Yes 
b. No 
c. I do not know. 
d. I wish not to answer. 

 
3. Were you or your family affected by financial issues that arose during the 

COVID-19 pandemic? 
a. Yes 
b. No 
c. I do not know. 
d. I wish not to answer. 

 
4. Did you or your family experience any type of food or perishable shortages 

during the COVID-19 pandemic? 
a. Yes 
b. No 
c. I do not know. 
d. I wish not to answer. 

 
 

IV. Worker Safety Awareness 
 

During the COVID-19 pandemic, the safety of worker health and well-
being in beef processing facilities was compromised by disease spreading 
among workers. By the end of May 2020, almost 120,000 employees in the 
meatpacking industry had been affected by the virus outbreak and over 16,000 
had contracted the disease. Employees that either contracted or were exposed 
to the virus were forced to quarantine for at least two weeks without pay. Of 
the workers that contracted the virus, 87% were ethnic or racial minorities and 
86 deaths had been reported. Among the 239 meatpacking facilities that 
currently operate in the United States, at least 24 experienced plant closures 
due to disease spread among workers. After 9.1% of meatpacking employees 
had contracted the virus, facilities across the country being implementing new 
safety guidelines like adding hand hygiene stations and barriers between each 
worker, social distancing, and mandating masks be worn at all times.  
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1. Were you aware of a series of beef processing plant shutdowns that 
occurred during the early months of the coronavirus pandemic due to the 
spreading of COVID-19 among facility workers? 

a. Yes 
b. No 
c. I do not know. 

 
2. Were you aware that over 16,000 meatpacking plant employees were 

confirmed to have contracted COVID-19 while working in these facilities 
during the early months of the coronavirus pandemic before reading the 
above? 

a. Yes 
b. No 
c. I do not know. 

 
3. The CDC defines an “essential worker” as an individual that performs a 

range of services or operations that are essential for critical functions to 
continue in the Unites States. Were you considered an essential worker 
during the COVID-19 pandemic? 

a. Yes 
b. No 
c. I do not know. 
d. I wish not to answer. 

 
 

V. Supply Disruption Awareness 
 

During the COVID-19 pandemic, disruptions in the beef supply chain 
caused issues for meat consumers across the country and served big losses 
to the agricultural industry. Beef processing facilities were forced to scale 
back production, slow down production lines, and some were even closed 
for a period of time, causing daily beef production to decline by 25%. As 
production decreased, consumer demand for retail beef rose, and prices for 
beef in stores increased as well. This shift in demand caused beef shortages 
in grocery stores all over the United States and many consumers had to turn 
to other meat alternatives. Beef producers faced large losses as the price of 
cattle fell, and the total amount of damages and loss in revenue incurred 
per head of cattle were estimated to be $111.91 and $146.00 respectively. 
Overall, the agricultural industry was estimated to have lost almost $14 
billion by the end of April 2020 due to the beef supply chain disruptions 
and is still trying to recover from this major loss in production. 
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1. Were you aware of a series of beef processing plant shutdowns that 
occurred during the early months of the coronavirus pandemic due to the 
spreading of COVID-19 among facility workers before reading the above? 

a. Yes 
b. No 
c. I do not know. 

 
2. Were you aware of the beef supply chain disruptions that occurred during 

the pandemic that led to meat shortages in stores across the United States 
before reading the above? 

a. Yes 
b. No 
c. I do not know. 
 

3. Did you experience beef shortages in your local market where you 
normally purchase beef? 

a. Yes 
b. No 
c. I do not know. 

 
4. If you were affected by a beef shortage in your local market, how long did 

you wait until you could purchase beef again? 
a. 2-3 days 
b. 4-5 days 
c. One week 
d. Two weeks 
e. Three weeks+ 
f. I do not know. 
g. I was not able to wait, so I purchased a beef alternative instead. 

 
5. How do you value the ability to always acquire beef with ease in your local 

market? (Make into Likert Scale 
a. Low 
b. Moderate 
c. High 
d. Indifferent 
e. I do not know. 

 
 

VI. Worker Safety + Supply Chain Disruption Awareness 
 

During the COVID-19 pandemic, the safety of worker health and well-being in 
beef processing facilities was compromised by disease spreading among workers. 
By the end of May 2020, almost 120,000 employees in the meatpacking industry 
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had been affected by the virus outbreak and over 16,000 had contracted the 
disease. Employees that either contracted or were exposed to the virus were forced 
to quarantine for at least two weeks without pay. Of the workers that contracted 
the virus, 87% were ethnic or racial minorities and 86 deaths had been reported. 
Among the 239 meatpacking facilities that currently operate in the United States, 
at least 24 experienced plant closures due to disease spread among workers. After 
9.1% of meatpacking employees had contracted the virus, facilities across the 
country being implementing new safety guidelines like adding hand hygiene 
stations and barriers between each worker, social distancing, and mandating masks 
be worn at all times. 

Disruptions in the beef supply chain also caused issues for meat consumers 
across the country and served big losses to the agricultural industry during the 
pandemic. Beef processing facilities were forced to scale back production, slow 
down production lines, and some were even closed for a period of time, causing 
daily beef production to decline by 25%. As production decreased, consumer 
demand for retail beef rose, and prices for beef in stores increased as well. This 
shift in demand caused beef shortages in grocery stores all over the United States 
and many consumers had to turn to other meat alternatives. Beef producers faced 
large losses as the price of cattle fell, and the total amount of damages and loss in 
revenue incurred per head of cattle were estimated to be $111.91 and $146.00 
respectively. Overall, the agricultural industry was estimated to have lost almost 
$14 billion by the end of April 2020 due to the beef supply chain disruptions and is 
still trying to recover from this major loss in production. 
 

1. Were you aware of a series of beef processing plant shutdowns that 
occurred during the early months of the coronavirus pandemic due to the 
spreading of COVID-19 among facility workers before reading the above? 

a. Yes 
b. No 
c. I do not know. 

 
2. Were you aware that over 16,000 meatpacking plant employees were 

confirmed to have contracted COVID-19 while working in these facilities 
during the early months of the coronavirus pandemic before reading the 
above? 
1. Yes 
2. No 
3. I do not know. 

 
3. The CDC define an “essential worker” as an individual that performs a 

range of services or operations that are essential for critical functions to 
continue in the Unites States. Were you considered an essential worker 
during the COVID-19 pandemic? 

a. Yes 
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b. No 
c. I do not know. 
d. I wish not to answer. 

 
4. Were you aware of the beef supply chain disruptions that occurred during 

the pandemic that led to meat shortages in stores across the United States 
before reading the above? 

a. Yes 
b. No 
c. I do not know. 
 

5. Did you experience beef shortages in your local market where you 
normally purchase beef? 

a. Yes 
b. No 
c. I do not know. 

 
6. If you were affected by a beef shortage in your local market, how long did 

you wait until you could purchase beef again? 
a. 2-3 days 
b. 4-5 days 
c. One week 
d. Two weeks 
e. Three weeks+ 
f. I was not able to wait, so I purchased a beef alternative instead. 
g. I do not know. 

 
7. How do you value the ability to always acquire beef with ease in your local 

market? (Make into Likert Scale) 
a. Low 
b. Moderate 
c. High 
d. Indifferent 
e. I do not know. 

 
 

VII. Product Attributes for Choice Sets 
 

Price per pound: $9.99, $12.99, $15.99, $18.99 
 
Worker Safety: Pre-COVID level of worker safety means that beef processing 
plants are following OSHA regulations; Moderate level of worker safety means 
that beef processing plants have implemented social distancing guidelines by 
spreading workers 6 feet apart on production lines and other areas and requiring all 
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employees wearing protective masks; Enhanced level of worker safety means that 
beef processing plants implemented social distancing, protective mask 
requirements, frequent cleaning requirements within each work and break areas, 
placing glass dividers between each work in all work areas, and other safety 
guidelines to avoid further risk of disease spreading. 
 
Food Miles: Food miles refer to the distance that food products travel from 
production sites to food markets to be sold to consumers. Beef products that travel 
100 miles or less to your local market means that a processing facility is 100 miles 
or less from the town you reside in. Beef products that travel 200-400 miles to 
your local market means that a processing facility is 200-400 miles away from the 
town you reside in. Beef products that travel 500+ miles to your local market 
means that a processing facility is 500+ miles away from the town you reside in. 
 
Production Practice: Conventional beef production is defined by the USDA as 
the traditional production of grain-fed beef in a feedlot where cattle receive feed 
rations in order to meet a certain weight at the lowest cost. Cattle raised through 
conventional practices tend to remain on grain for 120-240 days and weigh 
between 1,200-1,500 pounds when fully grown. Grass-Fed beef production is 
defined by the USDA as the method in which cattle are raised grazing on grass and 
forages until they meet the desired growth weight (1,100-1,300 pounds). It differs 
from organically grown beef, because producers can add growth hormones to 
speed up the production process. Organic beef production is defined by the USDA 
as the method in which cattle are not given growth hormones or antibiotics, spend 
the last few months of gestation under organic management, and must be raised on 
100% organic forage and grain (no pesticides, fertilizers, etc.).  
 
Production Size: A Small sized beef processing facility can be classified as one 
that is at lower risk of causing supply chain disruptions, operates at higher costs of 
production, processes a smaller number of cattle per day, and may cause retail beef 
prices to increase. In future events that resemble the COVID-19 pandemic, a 
closure of one small beef processing facility will most likely have little effect on 
the U.S. beef supply. A Large sized beef processing facility can be classified as 
one that is at high risk of causing supply chain disruptions, operates at lower costs 
of production, processes a larger number of cattle per day, and may cause retail 
beef prices to remain low. In future events that resemble the COVID-19 pandemic, 
a closure of one large beef processing facility will most likely have a much larger, 
more drastic effect on the U.S. beef supply. 
 

While keeping these different attributes in mind, visualize that you are 
shopping at your local supermarket, grocery store, or other entity in which you 
purchase food products. In this market, you compare two different beef steak 
options (as well as the option not to purchase beef) and choose one option. Each 
steak option is an 8 oz. USDA Choice ribeye steak. In the diagrams presented 
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below, attributes of each steak will be presented, and each diagram and option are 
slightly different. Please pay close attention to the changing attributes and assume 
that all other attributes not listed are identical in each steak option.  
 It is imperative that you choose each option precisely as you would if you were 
shopping in your actual market where you purchase beef. Remember that if you do 
not identify your beef preferences with either beef steak option, please choose the 
“None” option. 
 
VIII. Choice Set Examples 

 
Example #1 
 

 
 
Example #2 
 

 
 

IX.  Demographics/Income 
 

1. In what year were you born? Leave blank if you wish not to answer. (Open 
ended) 

 
2. Gender 

a. Male 
b. Female 
c. Other 
d. I wish not to answer. 

 
3. How would you describe the area that you live in? 

a. Urban 
b. Rural 
c. Other 
d. I don’t know 
e. I wish not to answer. 
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4. Relative to your best friend, how much of a risk taker are you? 
 

 0 1 2 3 4 5 6 7 8 9 10 
Risk Level 

 
 

5. Are you or any member of your family an employee in the meatpacking 
industry? 

a. Yes 
b. No 
c. I do not know. 
d. I wish not to answer. 

 
6. Marital Status 

a. Single 
b. Married 
c. Divorced 
d. Widowed 
e. Other 
f. I wish not to answer 

 
7. Please indicate the highest level of education you have obtained: 

a. High School degree or less 
b. Some college education 
c. College degree or more 
d. I wish not to answer. 

 
8. Please specify the number of individuals that live in your household. Leave 

blank if you wish not to answer. (Open ended) 
 
9. Are you the primary household member responsible for food purchases? 

a. Yes 
b. No 
 

10. Please indicate your total annual income before taxes: 
a. Less than $40,000 
b. $40,000-$79,999 
c. $80,000-$119,999 
d. $120,000+ 
e. I wish not to answer. 
 

11.  On the scale below, please indicate the percentage of your total net 
monthly household income that is designated for food: 
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 0 10 20 30 40 50 60 70 80 90 100 
% of 

Income  
 

12. On the scale below, please indicate, the percentage of your food budget 
that is specifically designated for beef products: 

 
 0 10 20 30 40 50 60 70 80 90 100 

 
% of Food 

Budget  
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