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Abstract: Consumers of products from food animals in general have a positive attitude toward the animal welfare attribute. However, animal welfare has various dimensions (e.g. cage-free, grass-fed, pain management), and there is little research to inform if the animal welfare attribute and its dimensions are complements or substitutes. We address the gap in the literature with a choice experiment to elicit preferences for the animal welfare attribute and the pain management attribute from 704 beef steak and 1,261 milk consumers in the United States. Using WTP-space mixed logit models, we find that (1) in isolation animal welfare and pain management each capture a positive and significant WTP, and (2) in combination animal welfare and pain management are complementary and raise total WTP.  Additionally, we find  certification of the pain management attribute by private or public institutions is of importance to the magnitude of the WTP. 

Keywords: consumer behavior, choice experiment, willingness-to-pay

1: Division of Applied Social Sciences, University of Missouri
2: Agricultural Economics, Kansas State University

Is pain management embedded in animal welfare? Evidence from a choice experiment with beef steak and milk consumers in the United States

Introduction

Food producers use a vast number of labels and claims to communicate the presence (e.g. local, grass-fed, humanely produced) or absence (e.g. pesticide-free, non-GMO) of product attributes. In attempts to approximate reality, researchers of food consumer preferences often include two or more (non-price) product attributes in studies (Lizin et al., 2022). It is a general rule to assume that product attributes are not correlated with each other, in part because of the complex estimation and non-trivial interpretation of models with correlated coefficients (Mariel and Artabe, 2020).

However, the assumption of product attribute independence is not always realistic, especially when one attribute may be one dimension of another attribute. For example, the claim animal welfare has several possible dimensions such as docility, humane treatment, gestation, cage-free, grass-fed, and pasture-raised. One claim may increase or decrease the demand or preference for the attribute, which is an important problem for practitioners who must weigh which dimensions to select for production and which claims to communicate for marketing. Recent explorations of complementary or substitutible food product attributes have come in the context of local and organic eggs (Gracia et al., 2014), local and organic blackberry jam (Meas et al., 2015), healthy and low-carbon brown rice (Yang et al., 2021), organic and pesticide-free green tea (Zheng et al., 2022), and agrochemical-free and environmentally-friendly coffee (Gatti et al., 2024).

The question of complementarity or substitutability is particularly relevant for the multi-dimensional concept of animal welfare. As indicated by various meta-analyses (Lagerkvist and Hess, 2011; Clark et al., 2017; Li and Kallas, 2021), food consumers in general have positive preferences for products with an animal welfare attribute. However, animal welfare is realistically an umbrella term with many different dimensions, in part because the welfare of cattle, poultry, and other animal classes is not necessarily the same (Ufer, 2022). Some examples of animal welfare dimensions or descriptions are cage-free, pasture-raised, grass-fed, free-range, and traceable. As reported by Varziri et al. (2024), consumers have difficulty to distinguish such different dimensions when the claim represents a credence attribute (i.e. an attribute which cannot be observed or evaluated prior or even after consumption).

One animal welfare dimension is pain management. During procedures such as castrating, dehorning, tail docking, and nose ringing, food animals may experience some amount of pain (Kleinhenz et al., 2021). Researchers have designed methods to measure and scale pain in food animals (Steagall et al., 2021). At the moment, food animal pain management is primarily a financial consideration for producers (Newton and O’Connor, 2013). Pain management has not yet been marketed, in part because research on the ability of the attribute to capture a price premium in the marketplace is scarce. To the best of our knowledge, only two studies have estimated food consumer preferences for pain management. Elbakidze and Nayga Jr. (2012) and Elbakidze et al. (2012) estimated a positive WTP for the fictitious humane animal care label, which featured information about the rapid diagnosis and treatment of sick animals. With a more direct approach to pain management, Bir et al. (2020) estimated a positive WTP for cheddar cheese when cows have been dehorned with pain relief as opposed to without pain relief.

One common shortcoming of the three studies is the lack of consideration for the interaction of animal welfare and pain management. In Elbakidze and Nayga Jr. (2012) and Elbakidze et al. (2012), pain management is treated as an implicit dimension of the animal welfare attribute. In Bir et al. (2020), pain management is estimated in isolation but without the animal welfare attribute. As such, we do not know if the pain management attribute is viable in the food marketplace in which the animal welfare attribute already has a strong foothold among consumers in terms of awareness and recognition (Lagerkvist and Hess, 2011; Clark et al., 2017; Yang and Renwick, 2019; Li and Kallas, 2021).

We address the gap in the literature with an empirical study of the animal welfare and pain management attributes by examining whether consumers treat pain management as a dimension of the animal welfare attribute or as its own attribute. To be specific, our research question is if the pain management attribute is able to capture a price premium with and without the animal welfare attribute. Our null and alternative hypotheses are:

H0:	The pain management attribute is a substitute to the animal welfare attribute and is therefore not viable in the presence of the animal welfare attribute when labeling.
H1:	The pain management attribute is complementary to the animal welfare attribute and is therefore viable in the presence of the animal welfare attribute when labeling.

We test our null hypothesis by means of a choice experiment with 704 beef steak consumers and 1,261 milk consumers in the United States. We contribute to the food consumer literature with novel findings. According to WTP-space mixed logit model estimates, the WTP for the Animal Welfare Certified label from A Greener World is $5.90/lb for beef steak and $1.85/gallon for milk. Without the Animal Welfare Certified label, the WTP for the pain management label is $3.23/lb ($1.74/gallon) when uncertified, $6.86 ($2.51/gallon) with private certification, and $9.27/lb ($3.09/gallon) with USDA certification for beef steak and milk, respectively. The interaction effects indicate complementarity between the animal welfare attribute and the pain management attribute. The additional WTP for the Animal Welfare Certified label is $7.57/lb ($2.43/gallon) when the pain management attribute is uncertified, $10.21 ($3.07/gallon) with private certification, and $8.42/lb ($2.66/gallon) with USDA certification for beef steak and milk, respectively. Our findings have several implications for practitioners and policymakers, which we discuss in the conclusion.

Methodology

Choice Experiment Design and Procedure

Because pain mitigation is not yet marketed as an attribute in the food marketplace, we choose the discrete choice experiment method to elicit consumer preferences and estimate non-market valuations. With a proper design, the method is powerful in its potential to accurately predict choice behavior in the food marketplace (Caputo and Scarpa, 2022).

Like Elbakidze and Nayga Jr. (2012) and Elbakidze et al. (2012), we use a cross-product approach with beef steak and milk to determine if the economic viability of the pain management attribute is generalizable across meat and dairy categories. Pain management is highly relevant to beef steak and milk as cattle are often subjected to castrating, dehorning, nose ringing, or tail docking (Kleinhenz et al., 2021). Beef and milk consumption in the United States is approximately 59 lbs/capita/year and 130 lbs/capita/year, respectively (USDA, 2024).

The selection of the attributes and the levels is arguably the most important part of the choice experiment design process (Caputo and Scarpa, 2022). The challenge is to balance reality, statistical power, and cognitive burden. For both products, we selected four attributes (see Table 1. (1) Grade. There are four levels: (a) Other (base category), (b) Select, (c) Choice, and (d) Prime. According to the most current USDA (2024) data, Select commands a 19% price premium over ungraded beef, Choice a 19% price premium over Select beef, and Prime a 24% price premium over Choice beef. Analogously, for the milk product there are also four levels: (a) skim[footnoteRef:2], (b) 1%, (c) 2%, and (d) whole[footnoteRef:3]. (2) Animal welfare. There are two levels: (a) no indication, and (b) Certified Animal Welfare Approved by A Greener World, which is the only USDA-approved third-party animal welfare certification body. The label is indicative of a high welfare standard in terms of animal treatment during production, transport, and slaughter. Consistent with various meta-analyses (Lagerkvist and Hess, 2011; Clark et al., 2017; Yang and Renwick, 2019; Li and Kallas, 2021), the animal welfare attribute is expected to command a price premium. (3) Pain management. There are four levels: (a) no indication, (b) indication but no certification, (c) private certification, and (d) USDA certification. We consider private and USDA certification for two reasons. First, while food manufacturers and retailers have historically been at the forefront of developing animal welfare standards in the U.S. (Mench, 2008), the path toward private certification must go through the Food and Drug Administration (Kleinhenz et al., 2021), which is a federal agency of the Department of Health and Human Services. Second, food consumers have indicated preferences for certification bodies in various settings (Janssen and Hamm, 2014; Wang et al., 2020; Nie et al., 2022). In general, consistent with Elbakidze and Nayga Jr. (2012) and Bir et al. (2020), we expect the pain management attribute to capture a price premium. (4) Price. Following Contini et al. (2019) and Kilders and Caputo (2024), we implement a relatively low-price vector and a relatively high price vector to account for consumer price references. Each vector has four levels. For the beef steak product, the low-price vector is composed of (a) $11/lb, (b) $12/lb, (c) $13/lb, and (d) $14/lb, and the high price vector is composed of (a) $16/lb, (b) $17/lb, (c) $18/lb, and (d) $19/lb. For the milk product, the low-price vector is composed of (a) $3.00/gallon, (b) $3.50/gallon, (c) $4.00/gallon, and (d) $ 4.50/gallon, and the high price vector is composed of (a) $5.00/gallon, (b) $5.50/gallon, (c) $6.00/gallon, and (d) $ 6.50/gallon. [2:  Skim milk is fat-free.]  [3:  Whole milk has a fat content of at least 3.25%.] 


Because of the symmetrical design, both products have (4*2*4*4) 128 unique profiles. Using Ngene software (version 1.4), we follow Sandor and Wedel (2001) and the current state of the art in choice experimentation (Lizin et al., 2022) by first generating a D-efficient fractional factorial design with 32 of the 128 profiles. We create 16 choice scenarios with 2 profiles each, which we then divide across two blocks. We administered the D-efficient design to 50 random respondents during a pilot study, and then used estimates from multinomial logit regressions as priors to generate a Bayesian efficient design with the same structure as the D-efficient design (e.g. Paffarini et al., 2021; Galekop et al., 2024).

The choice experiment is a six-step process for individuals who qualify as participants (i.e. adults who reside in the United States and have purchased and consumed beef steak or milk within the past three-month period) Step 1: Like many other studies with choice experiments (e.g. Phong et al., 2023), we show a cheap talk script before the choice exercise with an objective to reduce hypothetical bias. Step 2: We demonstrate an example of a choice scenario with two product profiles and an opt-out option. Step 3: We provide respondents with an opportunity to access additional information about the attributes and the levels, which follows the approach of Kim et al. (2023) to allow endogenous selection as information seekers or non-seekers. Information seekers are likely more perceptive to new knowledge, which may affect WTP for the animal welfare attribute and the pain management attribute. Frequently, information is observed to significantly affect food consumer choice behavior (e.g. Van Loo et al., 2020; Grashuis, 2021; Michel and Begho, 2023; Oyinbo and Hansson, 2024). Step 4: Following the RP-design of Kilders and Caputo (2024), we ask respondents to estimate the price of a given steak (i.e. “What price would you pay for one pound of beef steak of your choice in the store?”) or milk product (i.e. “What price would you pay for one gallon of milk of your choice in the store?”), thus allowing the assignment into the low price vector or the high price vector. Step 5: Respondents are randomly assigned to one of two blocks to complete the choice exercise with eight scenarios. Following Ladenburg and Olsen (2014) and Alemu and Olsen (2018), we display an opt-out reminder at every choice scenario to further reduce hypothetical bias. Step 6: The choice exercise is followed by a brief survey to elicit standard demographic and psychographic characteristics.

Analysis

The analysis of the choice experiment data is based on random utility theory (McFadden, 1974). Econometrically, the utility derived by individual n from the purchase and consumption of product profile j in choice scenario t is expressed as
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where  and  are the observed and the unobserved part of the utility function, respectively. Consistent with the information presented in Table 1,  is a continuous variable, and , , and  are categorical variables with four, two, and four levels, respectively.  and the vector of  (n = 1,2,3) are the unknown parameters to be estimated. To address our research question regarding the complementarity of the animal welfare attribute and the pain management attribute, we also consider a utility function including an interaction term:
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Here,  is the unknown parameter of interest. We choose to estimate the utility functions in Equations (1-2) via mixed logit models, which allow consumer preferences to be heterogeneous and are therefore more flexible than conditional logit models (McFadden and Train, 2000). Following recent studies in the food consumer behavior literature (e.g. Areal and Asioli, 2024; Lin et al., 2024), the mixed logit model is estimated in WTP space to facilitate direct interpretation of the coefficients in monetary value. The analysis is conducted in Ngene.

Results

In Table 2 we provide a preliminary inspection of the respondents’ choice behavior with respect to the animal welfare attribute and the pain management attribute. Without considering the other product attributes (i.e. grade, fat content, price), we calculate how often a product profile with certain combinations of the animal welfare attribute and the pain management attribute is chosen or not. According to the data, product profiles with neither attribute are chosen the least often. Product profiles with combinations of one of the attributes (i.e. animal welfare or pain management) also have a yes-to-no ratio below 1. When product profiles have both attributes (i.e. animal welfare and pain management), the yes-to-no ratio is above 1. Relatively, the ratio is the lowest when the pain management attribute is not certified, and the highest when the pain management attribute is USDA certified. The above is true for both products.

In Table 3 we report the results of our base model corresponding to Equation (1). As the mixed logit model is estimated in WTP space, the coefficients represent the marginal WTP for the given level of the attribute relative to its base. Generally, the mean WTP estimates seem implausibly high, which is not uncommon with mixed logit models (Hole and Kolstad, 2012) and may be attributed to some severe inattentive participants leading to approximately 30% higher WTP estimates (Malone and Lusk, 2018). The complete lack of prior estimations of WTP for the pain management attribute to compare and contrast. We therefore encourage interpretation of the WTP estimates from a relative perspective rather than a nominal perspective.

First, we briefly consider the WTP estimates for the control variables of beef steak grade and milk fat content. The WTP for the beef steak grades do not follow a priori expectations. Although each grade is associated with a significant price premium relative to “ungraded” beef steak, the WTP for Choice beef is significantly lower as compared to the WTP for Select beef. As such, our result is not consistent with Ortez et al. (2022). However, a possible explanation is provided by Evans et al. (2011), who observed how the average consumer has a poor understanding of the beef quality grading system. As for the milk fat content attribute, the two levels of low-fat milk (i.e. 1% and 2%) as well as whole milk are associated with a significant price premium relative to skim milk. The result is logical when considering that butterfat is a key determinant of farm-gate milk prices (Burdine, 2024).

The WTP estimate for the Certified Animal Welfare Approved label by A Greener World is positive and significant in the case of both beef steak and milk products. Our result is in line with much of the empirical literature on the animal welfare attribute (Lagerkvist and Hess, 2011; Clark et al., 2017; Yang and Renwick, 2019; Li and Kallas, 2021). For example, Gorton et al. (2023) estimated a positive WTP for the RSPCA Assured label, which is indicative of animal welfare standards, among chicken consumers in the United Kingdom.

The respondents in our sample also have positive and significant preferences for all three versions of the pain management attribute. When uncertified, the WTP for the pain management attribute is $13.96/lb for beef steak and $4.16/gallon for milk. The estimates go up to $20.28/lb and $21.91/lb for beef steak and $5.30/gallon and $5.27/gallon for milk with private or USDA certification, respectively. There are several considerations. First, our result corroborates Elbakidze and Nayga Jr. (2012) and Bir et al. (2020), who reported positive WTP estimates for pain management among dairy consumers. Using a cross-product approach, we are able to extend the findings from the dairy sector to the meat sector, which indicates some degree of generalizability. Second, certification is of vast importance to the magnitude of the WTP for the pain management attribute. The differences in the WTP estimates for the uncertified pain management attribute and the private certification (beef steak: p = 0.010; milk: p = 0.000) and the USDA certification (beef steak: p = 0.015; milk: p = 0.001) are statistically significant. In the context of various products and various attributes, other researchers have reached similar conclusions (Sackett et al., 2016; Wu et al., 2017; Yang et al., 2020; Tran et al., 2022). Third, differences in the WTP estimates for the industry certified pain management attribute and the USDA certified attribute (beef steak: p = 0.218; milk: p = 0.902) are not statistically significant, which warrants a positive interpretation. Historically, food manufacturers and retailers have been at the forefront of developing animal welfare standards in the U.S. to address consumer preferences (Mench, 2008). However, private certification of the pain management attribute is in part dependent on the legal expansion of permissible pain management in food animal production by the Food and Drug Administration (Kleinhenz et al., 2021).

Table 4 presents the results of the interaction model corresponding to Equation (2), which is in direct connection to our research hypothesis concerning the substitutability, or complementarity, between the animal welfare attribute and the pain management attribute. The main effects now give the WTP for the animal welfare attribute when the pain management attribute is not included, as well as the WTP for the three versions of the pain management attribute when the animal welfare attribute is not included. The interaction effects give the additional WTP for the three combinations of the animal welfare attribute and the pain management attribute. Table 5 summarizes the WTP estimates for the two product attributes from the base model and the interaction model.

Overall, the interaction model facilitates three key observations. First, the magnitude of the WTP estimates are lower and arguably more plausible as compared to the base model. For example, beef steak consumer WTP for the animal welfare attribute decreased from $19.00/lb in the base model to $5.90/lb in the interaction model. Similarly, the WTP among milk consumers went from $4.76/gallon to $1.85/gallon. Second, with respect to our research question, we observe a positive and significant WTP for the three interaction effects, which is indicative of complementarity between the animal welfare attribute and the pain management attribute. As such, the price premium for one product attribute is magnified by the presence of the other product attribute. Therefore, the results of our analysis reject the null hypothesis of the pain management attribute and the animal welfare attribute as substitutes and supports the alternative hypothesis of the pain management attribure and the animal welfare attribute as complements. Together, the animal welfare attribute and the pain management attribute capture price premiums of $16.70/lb without certification, $22.97/lb with private certification, and $23.59/lb with USDA certification with respect to the beef steak product. For the milk product, the price premiums are $6.02/gallon, $7.43/gallon, and $7.60/gallon, respectively. Third, the importance of the certification body behind the pain management attribute is further enhanced. For both beef steak and milk products, all three versions of the pain management attribute have a positive WTP in isolation (i.e. without the animal welfare attribute). Unlike before, however, the differences between private certification (beef steak: WTP = $6.86/lb; milk: WTP = $2.51/gallon) and USDA certification (beef steak: WTP = $9.27/lb; milk: WTP = $3.09/gallon) are statistically significant (beef steak: p = 0.000; milk: p = 0.000). The significant differences then vanish when the pain management attribute is combined with the animal welfare attribute, which suggests the private certification of the pain management attribute has more complementarity with the animal welfare attribute than the USDA certification.

Discussion and Conclusion

We address the gap in the literature with an empirical study testing the level of substitutability and complementarity between animal welfare and pain management attributes. According to WTP-space mixed logit model estimates, the WTP for the Animal Welfare Certified label from A Greener World is $5.90/lb for beef steak and $1.85/gallon for milk. Without the Animal Welfare Certified label, the WTP for the pain management label is $3.23/lb ($1.74/gallon) when uncertified, $6.86 ($2.51/gallon) with private certification, and $9.27/lb ($3.09/gallon) with USDA certification for beef steak and milk, respectively. The interaction effects indicate complementarity between the animal welfare attribute and the pain management attribute. The additional WTP for the Animal Welfare Certified label is $7.57/lb ($2.43/gallon) when the pain management attribute is uncertified, $10.21 ($3.07/gallon) with private certification, and $8.42/lb ($2.66/gallon) with USDA certification for beef steak and milk, respectively. Thus, it is possible to use the animal welfare attribute and the pain management attribute in tandem. Our findings have several implications for practitioners and policymakers.

At present no pain management drug has U.S. Food and Drug Administration and Center for Veterinary Medicine approval to be used on animals for food production. Some human pain management drugs have restricted use for animal pain management. The restriction requires a waiting period between use and products entering the food system. The waiting period minimizes the probability of residual medication in food products. Presently, the liability of any drug residual identified resides with the entity administering the drug, which is often the veterinarian. The veterinarian must place their trust in the producer to adhere to the waiting period. For this reason, most veterinarians avoid using human pain management drugs for food animal applications. 

Agro-pharmaceutical companies pursuing Food and Drug Administration approval do so with great cost in addition to political resistance. These companies recoup their investment by either capturing market share or pricing the approved drugs at a price to generate a competitive return on investment to alternative deployment of capital. Purchasers (e.g. cow-calf producers, dairy producers, hog finishers, or feedlot operators) of the pain management drug will only adopt the drug and demand more treated production if the consumer marketplace facilitates a price premium to at least cover the costs of administering pain management drugs. Mandated use of pain management drugs is not financially optimal because there is no evidence that all consumers desire consuming higher price products derived from production standards that include animal welfare friendly practices including administration of pain management drugs. 

An alternative model is that individual firms could adopt and create a monopolistic competitive market in the short term by differentiating the food product with administering a private certification of human pain management drugs for food animal applications. In the absence of federal authorization of a pain management drug for animal application our research points to the potential for a limited set of parties to coordinate the supply chain for animal welfare practices that include  products derived from the practices of pain management guidelines of human pain management drugs.
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	Table 1 Overview of attributes and levels in the experiment design

	Beef
	
	Milk

	Attribute
	Level
	
	Attribute
	Level

	Grade
	Other
	
	Fat Content
	Skim

	
	Select
	
	
	1%

	
	Choice
	
	
	2%

	
	Prime
	
	
	Whole

	Animal Welfare
	Not Indicated
	
	Animal Welfare
	Not Indicated

	
	Certified
	
	
	Certified

	Pain Management
	Not Indicated
	
	Pain Management
	Not Indicated

	
	Uncertified
	
	
	Uncertified

	
	Private Certified
	
	
	Private Certified

	
	USDA Certified
	
	
	USDA Certified

	Low Price Vector
	$11/lb
	
	Low Price Vector
	$3.00/gallon

	
	$12/lb
	
	
	$3.50/gallon

	
	$13/lb
	
	
	$4.00/gallon

	
	$14/lb
	
	
	$4.50/gallon

	High Price Vector
	$16/lb
	
	High Price Vector
	$5.00/gallon

	
	$17/lb
	
	
	$5.50/gallon

	
	$18/lb
	
	
	$6.00/gallon

	
	$19/lb
	
	
	$6.50/gallon




	Table 2 Choice behavior with different animal welfare and pain management combinations

	Product Attributes
	
	Beef Steak

	
	
	Not Selected
	Selected
	Ratio

	Neither
	
	0.07
	0.01
	0.19

	Only Animal Welfare
	
	0.06
	0.03
	0.46

	Only Uncertified Pain Management
	
	0.06
	0.02
	0.39

	Only Private Certified Pain Management
	
	0.06
	0.03
	0.49

	Only USDA Certified Pain Management
	
	0.05
	0.03
	0.57

	Animal Welfare and Uncertified Pain Management
	
	0.04
	0.04
	1.15

	Animal Welfare and Private Certified Pain Management
	
	0.03
	0.05
	1.61

	Animal Welfare and Public Certified Pain Management
	
	0.03
	0.06
	2.24

	No Choice
	
	0.27
	0.06
	0.21

	
	
	Milk

	
	
	Not Selected
	Selected
	Ratio

	Neither
	
	0.07
	0.01
	0.19

	Only Animal Welfare
	
	0.06
	0.02
	0.41

	Only Uncertified Pain Management
	
	0.06
	0.02
	0.42

	Only Private Certified Pain Management
	
	0.06
	0.02
	0.42

	Only USDA Certified Pain Management
	
	0.06
	0.03
	0.46

	Animal Welfare and Uncertified Pain Management
	
	0.04
	0.04
	1.07

	Animal Welfare and Private Certified Pain Management
	
	0.04
	0.04
	1.16

	Animal Welfare and Public Certified Pain Management
	
	0.03
	0.05
	1.65

	No Choice
	
	0.25
	0.08
	0.32


Note: The numbers are proportions. The proportions sum to 1 for each product. Ratio indicates the ratio of “Selected” to “Not Selected”. The higher the ratio, the stronger the preference for the given combination of product attributes.

	Table 3 WTP-space mixed logit base model results

	
	
	Beef Steak
	
	Milk

	
	
	b
	S.E.
	p
	
	b
	S.E.
	p

	Mean
	
	
	
	
	
	
	
	

	Beef = Select, Milk = 1%
	
	4.834
	1.754
	0.006
	
	2.291
	0.418
	0.000

	Beef = Choice, Milk = 2%
	
	2.922
	1.405
	0.037
	
	2.438
	0.477
	0.000

	Beef = Prime, Milk = Whole
	
	8.835
	3.250
	0.007
	
	3.208
	0.576
	0.000

	AW Certified
	
	18.996
	7.634
	0.013
	
	4.758
	0.820
	0.000

	PM (uncertified)
	
	13.956
	5.383
	0.010
	
	4.162
	0.667
	0.000

	PM (industry certified)
	
	20.280
	7.643
	0.008
	
	5.299
	0.833
	0.000

	PM (USDA certified)
	
	21.912
	8.430
	0.009
	
	5.269
	0.842
	0.000

	Opt Out
	
	-16.957
	4.000
	0.000
	
	-1.416
	0.642
	0.027

	Price
	
	-2.770
	0.391
	0.000
	
	-1.535
	0.160
	0.000

	Standard Deviation
	
	
	
	
	
	
	
	

	Beef = Select, Milk = 1%
	
	1.451
	2.196
	0.509
	
	-0.452
	0.536
	0.399

	Beef = Choice, Milk = 2%
	
	-0.433
	1.907
	0.820
	
	3.358
	0.639
	0.000

	Beef = Prime, Milk = Whole
	
	3.792
	2.822
	0.179
	
	5.521
	0.963
	0.000

	AW Certified
	
	10.703
	4.187
	0.011
	
	3.959
	0.695
	0.000

	PM (uncertified)
	
	5.418
	2.451
	0.027
	
	0.968
	0.432
	0.025

	PM (industry certified)
	
	-0.164
	1.643
	0.921
	
	0.095
	0.478
	0.842

	PM (USDA certified)
	
	1.272
	1.811
	0.482
	
	-0.016
	0.508
	0.975

	No Choice
	
	44.040
	17.709
	0.013
	
	12.120
	1.925
	0.000

	Price
	
	0.818
	0.072
	0.000
	
	0.433
	0.061
	0.000

	
	
	
	
	
	
	
	
	

	N
	
	16,896
	
	30,264

	n
	
	704
	
	1261

	LL
	
	-4650.15
	
	-8791.62

	Wald Chi2
	
	1367.62
	
	338.78

	AIC
	
	9336.30
	
	17619.24

	BIC
	
	9475.53
	
	17768.96





	Table 4 WTP-space mixed logit interaction model results

	
	
	Beef
	
	Milk

	
	
	b
	S.E.
	p
	
	b
	S.E.
	p

	Mean
	
	
	
	
	
	
	
	

	Beef = Select, Milk = 1%
	
	3.348
	0.653
	0.000
	
	1.962
	0.335
	0.000

	Beef = Choice, Milk = 2%
	
	2.772
	0.601
	0.000
	
	2.251
	0.386
	0.000

	Beef = Prime, Milk = Whole
	
	5.704
	0.946
	0.000
	
	2.580
	0.428
	0.000

	AW Certified
	
	5.899
	1.413
	0.000
	
	1.846
	0.484
	0.000

	PM (uncertified)
	
	3.232
	1.014
	0.001
	
	1.741
	0.417
	0.000

	PM (industry certified)
	
	6.864
	1.457
	0.000
	
	2.510
	0.502
	0.000

	PM (USDA certified)
	
	9.270
	1.639
	0.000
	
	3.090
	0.499
	0.000

	AW * PM (uncertified)
	
	7.566
	1.703
	0.000
	
	2.430
	0.558
	0.000

	AW * PM (industry certified)
	
	10.210
	1.822
	0.000
	
	3.073
	0.562
	0.000

	AW * PM (USDA certified)
	
	8.423
	1.711
	0.000
	
	2.660
	0.574
	0.000

	No Choice
	
	-22.229
	1.919
	0.000
	
	-3.113
	0.456
	0.000

	Price
	
	-2.322
	0.163
	0.000
	
	-1.374
	0.136
	0.000

	Standard Deviation
	
	
	
	
	
	
	
	

	Beef = Select, Milk = 1%
	
	-0.676
	1.107
	0.541
	
	-1.132
	0.879
	0.198

	Beef = Choice, Milk = 2%
	
	-1.228
	0.690
	0.075
	
	2.949
	0.518
	0.000

	Beef = Prime, Milk = Whole
	
	-0.574
	1.105
	0.603
	
	5.229
	0.787
	0.000

	AW Certified
	
	8.883
	1.523
	0.000
	
	4.083
	0.595
	0.000

	PM (uncertified)
	
	3.707
	1.025
	0.000
	
	0.630
	0.455
	0.166

	PM (industry certified)
	
	-2.024
	0.853
	0.018
	
	0.375
	0.467
	0.423

	PM (USDA certified)
	
	-1.454
	1.077
	0.177
	
	1.498
	0.543
	0.006

	AW * PM (uncertified)
	
	3.408
	1.350
	0.012
	
	0.046
	0.882
	0.959

	AW * PM (industry certified)
	
	2.308
	0.776
	0.003
	
	-0.047
	0.477
	0.921

	AW * PM (USDA certified)
	
	0.376
	1.160
	0.746
	
	0.131
	0.426
	0.759

	No Choice
	
	27.231
	4.304
	0.000
	
	10.354
	1.425
	0.000

	Price
	
	0.928
	0.054
	0.000
	
	0.160
	0.082
	0.052

	
	
	
	
	
	
	
	
	

	N
	
	16,896
	
	30,264

	n
	
	704
	
	1261

	LL
	
	-9189.49
	
	-8764.86

	Wald Chi2
	
	1247.90
	
	307.63

	AIC
	
	9330.68
	
	

	BIC
	
	9516.32
	
	




	Table 5 Overview of WTP estimates for animal welfare and pain management attribute combinations

	Attribute Combination
	
	Beef Steak ($/lb)
	
	Milk ($/gallon)

	Animal Welfare
	Pain Management
	
	Base Model
	
	Interaction Model
	
	Base Model
	
	Interaction Model

	Certified
	No
	
	$19.00
	
	$5.90
	
	$4.76
	
	$1.85

	No
	Uncertified
	
	$13.96
	
	$3.23
	
	$4.16
	
	$1.74

	No
	Industry Certified
	
	$20.28
	
	$6.86
	
	$5.30
	
	$2.51

	No
	USDA Certified
	
	$21.91
	
	$9.27
	
	$5.27
	
	$3.09

	Certified
	Uncertified
	
	$32.95
	
	$16.70
	
	$8.92
	
	$6.02

	Certified
	Industry Certified
	
	$39.28
	
	$22.97
	
	$10.06
	
	$7.43

	Certified
	USDA Certified
	
	$40.91
	
	$23.59
	
	$10.03
	
	$7.60
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