Appendix 1. 
Prior knowledge of ASF and other swine diseases 
There was a general lack of awareness of ASF, with almost 50% of respondents answering that they were not at all aware of ASF (Figure 1.1). ASF was less known to the public than E. coli, salmonella, swine influenza, and the other Tier 1 swine diseases (FMD and CSF), but was better known than the production diseases of PED and PRRS. It is reasonable that respondents are more knowledgeable of E. coli and salmonella as they can cause foodborne illness. As can be rationalized, awareness of swine influenza, E. coli, and salmonella were similar. Humans are rarely infected by swine influenza viruses (CDC, 2014) but they have garnered attention, often because of confusion. The 2009 H1N1 influenza was first called “swine flu” because many of the genes in the virus resembled those found in pigs in North America. Even after the illness was renamed H1N1, many media outlets continued to refer to it as “swine flu,” and consumers did not fully grasp that H1N1 and pork consumption were unrelated (Attavanich et al., 2011).
FMD is a disease that affects many species with cloven hooves, including cows, pigs, sheep, goats, and deer. It was eradicated from the United States in 1929 (USDA-APHIS, 2021b). The virus is not a threat to public health or food safety (USDA-APHIS, 2021b). Only 20% of respondents said they were not aware of FMD, which is consistent with the findings of a previous study on U.S. residents' awareness of animal diseases, in which 76% of respondents indicated familiarity with FMD (Byrd et al., 2015). CSF, also known as hog cholera, is a Tier 1 disease that poses no risk to human health or food safety (OIE, 2021b). The United States eradicated CSF in 1978 (USDA-APHIS, 2020); still, only 30% of respondents said they were not aware of it. Conceivably, it could be that CSF is being confused with another swine disease. Among foreign animal diseases related to swine, respondents appear to be the least aware of ASF.
PRRS and PED are two of the most costly diseases in the U.S. swine industry (Holtkamp et al., 2013; Schweer et al., 2016). However, 60% and 57% respondents answered that they were not all aware of PED and PRRS, respectively. Following the first PED cases in the United States in April 2013, Schulz and Tonsor (2015) assessed that the virus was a supply impacting disease and the outbreaks received little attention from the major national media and there was no noticeable effect on consumer demand for pork. ASF, on the other hand, has garnered mass, widespread media attention in countries with outbreaks.
Using the same list of swine diseases, survey participants were asked to indicate which diseases, if any, they thought were a possible threat to human health. Both E. coli and salmonella were chosen by nearly 70% of the respondents, while 55% chose swine influenza (Figure 1.2). About 24% of respondents answer that PED and PRRS are potential human health threats. For Tier 1 diseases, 31% answered ASF as a human health threat, while 34% and 37% responded CSF and FMD as potential threats to human health, respectively. 

Latent class analysis with observed variables associated with prior knowledge of ASF
We utilized three survey questions to understand consumers’ prior knowledge about ASF, and the observed responses may correlate with each other. There may be latent classes, which could explain the patterns of observed responses. The latent class analysis investigates sources of confounding between the observed data and groups each consumer into a latent class with certain probabilities (Linzer and Lewis, 2011). We utilized the poLCA package in R for the latent class analysis.
  if a consumer  gives the th response to the jth observed variable and  otherwise, then   represents the class membership, and the latent class model approximates the prior probabilities of latent class membership () and outcome probabilities conditional on class r (), as  and , respectively. Using Bayes’ formula, we can calculate the posterior probabilities as:

(1.1)                                                             

Each respondent has a different posterior probability of becoming a member of each class, conditional on the observed values of the answers to the three questions associated with awareness of ASF. The minimum BIC criteria indicate the existence of two classes depending on consumers’ answers related to prior knowledge on ASF. Table 1.1 shows the goodness-of-fit statistics when only the constant is included in class membership prediction. The estimated class population shares ( and the estimated class conditional response probabilities (are reported in Table 1.2. Two classes can be labeled as a class with higher prior knowledge on ASF and a class with lower prior knowledge, according to the class conditional response probabilities (; and, the estimated class population shares (  show that the prior probability of a consumer being a member of the class with lower prior knowledge on ASF is higher (72.9%). 
The class with higher prior knowledge tends to believe that they are well aware of ASF, with a 0% chance of answering that they are not at all aware of ASF. Among this group, there is a 73% chance that a member in this group has heard of the recent ASF outbreak in China and other countries. On the contrary, the class with lower prior knowledge has a 67% chance of answering that they are not at all aware of ASF and only has a 9% chance of answering that they have heard of the global ASF outbreak. 
Notably, among the respondents with a latent class indicating higher awareness, there was a 47% chance of selecting ASF as a potential threat to human health. This implies that even if individuals are aware of the global ASF outbreak, it is highly likely that they are uninformed of the human impact of ASF, and being aware of the global ASF outbreak and human health impact of ASF are uncorrelated.
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Table 1.1. Results from Basic Latent Class Models Fit to the Questions Regarding Prior Knowledge of ASF (N=1052)
	Number of Classes
	Number of Parameters
	Log likelihood
	AIC
	BIC

	1
	6
	-2713.110
	5438.220
	5467.970

	2
	13
	-2580.520
	5187.039
	5251.499

	3
	20
	-2576.967
	5193.934
	5293.103

	4
	27
	-2575.627
	5205.254
	5339.132



Table 1.2. Conditional Item Response Probabilities by Question for Each Class (N=1052)
	
	Class with higher prior knowledge on ASF
	Class with lower prior knowledge on ASF

	
	Estimated class population shares ()
	Estimated class population shares ()

	
	0.271
	0.729

	Survey questions
	The estimated class conditional response probabilities () 
	S.E.
	The estimated class conditional response probabilities () 
	S.E.

	Knowledge of ASF
	
	
	
	

	Not at all aware
	0.000
	0.000
	0.671
	0.038

	Slightly aware
	0.149
	0.031
	0.174
	0.016

	Somewhat aware
	0.270
	0.034
	0.121
	0.017

	Moderately aware
	0.308
	0.034
	0.016
	0.015

	Very aware
	0.273
	0.033
	0.019
	0.015

	Awareness of global outbreak of ASF
	
	
	
	

	Yes
	0.732
	0.089
	0.094
	0.013

	No 
	0.268
	0.089
	0.906
	0.013

	Perceive ASF as a human health threat
	
	
	
	

	Yes
	0.469
	0.038
	0.249
	0.017

	No
	0.531
	0.038
	0.751
	0.017



Figure 1.1. General awareness of various swine diseases

Notes: All differences (mean awareness of ASF and mean awareness of another swine disease) statistically significant at p ≤0.01. 


Figure 1.2. Perceived human health impact of various swine diseases



Appendix 2. Instructions and information treatments provided to contingent valuation experiment respondents

Group 1: Direct messaging of food safety both in the headline and in the contents
The following article describes a HYPOTHETICAL SITUATION. The article is what you may see if there is an outbreak of African swine fever in the United States. You will be asked to respond to a hypothetical scenario. Please answer the questions as if you were actually facing the situation. 

Deadly African swine fever found in pigs: Still safe to eat pork
African swine fever (ASF) has landed on our doorstep. The virus has been wreaking havoc in Asia since it was detected in northeastern China in August 2018 and could potentially kill up to 40-65% of the world’s pig population.
ASF is a severe viral disease affecting domestic and wild pigs. This animal disease can be spread by live or dead pigs, either domestic or wild. Transmission can occur via contaminated feed and objects such as shoes, clothes, vehicles, knives, equipment, etc. A stop-movement order has been issued to ban the transport of pigs, feed, and manure. Export markets were immediately closed to our pork, flooding the domestic market and dragging down prices for farmers. 
There is no approved vaccine against ASF. Among pigs, it spreads rapidly and kills in high numbers. It does not affect humans or other non-swine farm animals. 
It is not a food safety issue. ASF cannot be transmitted from pigs or pork to humans. In addition, the United States Department of Agriculture (USDA) has measures in place to prevent sick animals from entering the food supply, including ASF.

Keeping the news article about the outbreak of African swine fever in mind, you will be asked whether you would be likely to buy a boneless pork chop with a given price. The average retail price of boneless pork chops was $3.35 per pound before the outbreak.

Group 2: Direct messaging of food safety only in the headline

The following article describes a HYPOTHETICAL SITUATION. The article is what you may see if there is an outbreak of African swine fever in the United States. You will be asked to respond to a hypothetical scenario. Please answer the questions as if you were actually facing the situation. 

[bookmark: _Hlk34828271]Deadly African swine fever found in pigs: Still safe to eat pork
African swine fever (ASF) has landed on our doorstep. The virus has been wreaking havoc in Asia since it was detected in northeastern China in August 2018 and could potentially kill up to 40-65% of the world’s pig population.
ASF is a severe viral disease affecting domestic and wild pigs. This animal disease can be spread by live or dead pigs, either domestic or wild. Transmission can occur via contaminated feed and objects such as shoes, clothes, vehicles, knives, equipment, etc. A stop-movement order has been issued to ban the transport of pigs, feed, and manure. Export markets were immediately closed to our pork, flooding the domestic market and dragging down prices for farmers. 
There is no approved vaccine against ASF. Among pigs, it spreads rapidly and kills in high numbers. It does not affect humans or other non-swine farm animals. According to Department of Agriculture, ASF is not a threat to human health and cannot be transmitted from pigs to humans.

Keeping the news article about the outbreak of African swine fever in mind, you will be asked whether you would be likely to buy a boneless pork chop with a given price. The average retail price of boneless pork chops was $3.35 per pound before the outbreak.

Group 3: Direct messaging of food safety only in the contents

The following article describes a HYPOTHETICAL SITUATION. The article is what you may see if there is an outbreak of African swine fever in the United States. You will be asked to respond to a hypothetical scenario. Please answer the questions as if you were actually facing the situation. 

Deadly African swine fever found in pigs: No vaccine available
African swine fever (ASF) has landed on our doorstep. The virus has been wreaking havoc in Asia since it was detected in northeastern China in August 2018 and could potentially kill up to 40-65% of the world’s pig population.
ASF is a severe viral disease affecting domestic and wild pigs. This animal disease can be spread by live or dead pigs, either domestic or wild. Transmission can occur via contaminated feed and objects such as shoes, clothes, vehicles, knives, equipment, etc. A stop-movement order has been issued to ban the transport of pigs, feed, and manure. Export markets were immediately closed to our pork, flooding the domestic market and dragging down prices for farmers. 
There is no approved vaccine against ASF. Among pigs, it spreads rapidly and kills in high numbers. It does not affect humans or other non-swine farm animals. According to Department of Agriculture, ASF is not a threat to human health and cannot be transmitted from pigs to humans. 
It is not a food safety issue. ASF cannot be transmitted from pigs or pork to humans. In addition, the United States Department of Agriculture (USDA) has measures in place to prevent sick animals from entering the food supply, including ASF.

Keeping the news article about the outbreak of African swine fever in mind, you will be asked whether you would be likely to buy a boneless pork chop with a given price. The average retail price of boneless pork chops was $3.35 per pound before the outbreak.

Group 4: No direct messaging of food safety either in the headline or in the contents
The following article describes a HYPOTHETICAL SITUATION. The article is what you may see if there is an outbreak of African swine fever in the United States. You will be asked to respond to a hypothetical scenario. Please answer the questions as if you were actually facing the situation. 

Deadly African swine fever found in pigs: No vaccine available
African swine fever (ASF) has landed on our doorstep. The virus has been wreaking havoc in Asia since it was detected in northeastern China in August 2018 and could potentially kill up to 40-65% of the world’s pig population.
ASF is a severe viral disease affecting domestic and wild pigs. This animal disease can be spread by live or dead pigs, either domestic or wild. Transmission can occur via contaminated feed and objects such as shoes, clothes, vehicles, knives, equipment, etc. A stop-movement order has been issued to ban the transport of pigs, feed, and manure. Export markets were immediately closed to our pork, flooding the domestic market and dragging down prices for farmers. 
There is no approved vaccine against ASF. Among pigs, it spreads rapidly and kills in high numbers. It does not affect humans or other non-swine farm animals. According to Department of Agriculture, ASF is not a threat to human health and cannot be transmitted from pigs to humans.

Keeping the news article about the outbreak of African swine fever in mind, you will be asked whether you would be likely to buy a boneless pork chop with a given price. The average retail price of boneless pork chops was $3.35 per pound before the outbreak.

Control Group 
Suppose you are at the grocery store shopping for boneless pork chops for you or your household. The average retail price of boneless pork chops is typically $3.35 per pound. Please answer the following questions as if you were actually facing the situation. 

Appendix 3. Double-bounded contingent valuation and a follow-up question 
[image: ]



References
Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259.

Byrd, E., N.O. Widmar, and J. Lee. 2015. US Residents’ Awareness of Animal Diseases: Center for Animal Welfare Science at Purdue University RP.

Centers for Disease Control and Prevention (CDC). 2014. Key Facts about Swine Influenza (Swine Flu) in Pigs: Centers for Disease Control and Prevention. Available at: https://www.cdc.gov/flu/swineflu/keyfacts_pigs.htm (accessed November 8, 2021).

Holtkamp, D.J., J.B. Kliebenstein, E.J. Neumann, J.J. Zimmerman, H.F. Rotto, T.K. Yoder, C. Wang, P.E. Yeske, C.L. Mowrer, and C.A. Haley. 2013. “Assessment of the Economic Impact of Porcine Reproductive and Respiratory Syndrome Virus on United States Pork Producers.” Journal Swine Health and Production 21: 72–84.

Linzer, D.A., and J.B. Lewis. 2011. “poLCA: An R Package for Polytomous Variable Latent Class Analysis.” Journal of Statistical Software 42(1): 1–29.

OIE World Organization for Animal Health (OIE). 2021. Classical Swine Fever. Available at: https://www.oie.int/en/disease/classical-swine-fever/ (accessed November 14, 2021).

Schulz, L.L., and G.T. Tonsor. 2015. “Assessment of the Economic Impacts of Porcine Epidemic Diarrhea Virus in the United States.” Journal of Animal Science 93(11): 5111–5118.

Schweer, W.P., K. Schwartz, E.R. Burrough, K.J. Yoon, J.C. Sparks, and N.K. Gabler. 2016. “The Effect of Porcine Reproductive and Respiratory Syndrome Virus and Orcine Epidemic Diarrhea Virus Challenge on Growing Pigs I: Growth Performance and Digestibility.” Journal of Animal Science 94(2): 514–522.

Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259Attavanich, W., B.A. McCarl, and D. Bessler. 2011. “The Effect of H1N1 (Swine Flu) Media Coverage on Agricultural Commodity Markets.” Applied Economic Perspectives and Policy 33(2): 241–259
How aware are you of the following swine disease problems? 
 Not at all aware	
ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	E-coli	0.48859315589353614	0.20342205323193921	0.29657794676806082	0.57224334600760451	0.59695817490494285	0.13307984790874519	7.9847908745247179E-2	7.6045627376425881E-2	Slightly aware	
ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	E-coli	0.16730038022813692	0.24144486692015216	0.20627376425855504	0.13878326996197721	0.11787072243346011	0.15304182509505704	0.14638783269961977	0.15969581749049441	Somewhat aware	
ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	E-coli	0.16159695817490496	0.23193916349809895	0.23384030418250956	0.13307984790874519	0.13307984790874519	0.2148288973384031	0.23669201520912547	0.23764258555133091	Moderately aware	
ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	E-coli	9.5057034220532341E-2	0.15494296577946781	0.14733840304182522	8.6501901140684484E-2	8.9353612167300436E-2	0.2148288973384031	0.23003802281368818	0.22053231939163501	Very aware	
ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	E-coli	8.7452471482889746E-2	0.16825095057034228	0.11596958174904946	6.9391634980988645E-2	6.2737642585551354E-2	0.28422053231939176	0.30703422053231927	0.30608365019011408	



Which, if any, of those swine diseases do you think is a possible threat to human health? 

ASF	FMD	CSF	PRRS	PED	Swine Influenza	Salmonella	 E-coli	0.30893536121673015	0.37072243346007616	0.34600760456273766	0.24144486692015216	0.23954372623574138	0.54182509505703425	0.66634980988593162	0.68916349809885935	
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Respondents were randomly assigned to three possible prices after an outbreak: $2.00, $2.35, and $2.70



Would you buy a 
boneless pork chop 
for ($initial price) 
per pound during an 
outbreak of African 
swine fever in the 
United States?



Would you buy a 
boneless pork chop for 
($initial price + $0.50) 
per pound during an 
outbreak of African 
swine fever in the 
United States?



Would you buy a 
boneless pork chop for 
($initial price - $0.50) 
per pound during an 
outbreak of African 
swine fever in the 
United States?



YES



NO



Would you buy a 
boneless pork chop for 
any price below ($initial
price - $0.50) per pound 
during an outbreak of 
African swine fever in 
the United States?
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‘No,No’



Double-bounded contingent valuation question
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A follow-up question for the spike model 
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