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Abstract
The combination and joint estimation of revealed and stated preference (RP/SP) data approach to examining 
consumer preferences to relevant policy-based measures typically fail to account for heterogeneity in the data by 
considering behavior of the average individual. However, in policy-based analyses, where the research is often driven 
by understanding how different individuals react to different or similar scenarios, a preferred approach would be to 
analyze preferences of homogenous population subgroups. We accomplish this by developing a split-sample RP/SP 
analysis that examines whether homogenous subgroups of the population, based on individual health and behavioral 
characteristics, respond differently to health-risk information and new food safety technology. The ongoing efforts by 
the US Food and Drug Administration 
(FDA) to reduce illness and death associated with consuming raw Gulf of Mexico oysters provide an ideal platform 
for the analysis as the health risks only relate to a very specific consumer subgroup. Results from split-sample demand 
models indicate that educational information treatments cause vulnerable at-risk consumers to reduce their oyster 
demand, implying that a more structured approach to disseminating the brochures to the at-risk population could 
have the desired result of reducing annual illness levels. Also, findings across all subgroups provide strong empirical 
evidence that the new FDA policy requiring processing technology to be used in oyster production will have a 
detrimental effect on the oyster industry.
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1 Introduction 
In the 1990s, a combination and joint estimation of revealed preference and 

stated preference (RP/SP) data approach to non-market valuation was developed. As 
the contrasting strengths of allowing the measurement of preferences outside of an 
individual’s historical experience while also anchoring the stated preference responses 
to actual behavior were validated, researchers developed RP/SP models to value a 
variety of environmental amenities. 1,2 Typically, research utilizing RP/SP models also 
examines the welfare effects of changes in consumer preferences to relevant policy-
based measures.3 Yet, welfare estimates derived from these studies fail to account for 
heterogeneity in the data. As constant or varying SP scenarios may affect individuals’ 
preferences in different ways, considerable information regarding the behavior of 
subgroups within the sample is not observed. Specifically for policy-based analyses, 
where the research is often driven by understanding how different individuals react to 
different or similar scenarios, interpretation of welfare effects and the policy implications 
may be tenuous. 

Despite the increased popularity of RP/SP demand models, little research 
considers the role of individuals’ heterogeneous preferences on consumer behavior in 
this framework.5 The purpose of this research is to examine whether homogenous 
subgroups of the population, based on individual health and behavioral characteristics, 
respond differently to health-risk information and new food safety technology. Our 
application is to the oyster industry and attempts by the US Food and Drug 
Administration (FDA) and the Interstate Shellfish and Sanitation Conference (ISSC) to 
reduce the annual number of deaths from consuming raw, Gulf of Mexico oysters.6 
Approximately 36 consumers die each year in the US from consuming raw oysters 
infected by a bacterium (Vibrio vulnificus) (Scallan et al. 2011).7 As the ingestion of the 
V. vulnificus bacteria typically poses little risk of illness when consumed by a healthy 
adult with a normally functioning immune system, most consumers are not at risk from a 
V. vulnificus infection. However, there is a small percentage of the oyster consumer 
population that is immune-compromised (such as those with chronic liver disease, iron 
overload disease, diabetes, cancer, orHIV/AIDS). For these individuals, consumption of 
raw Gulf of Mexico oysters infected by V. vulnificus can be fatal. Risk of life threatening 
illness from consuming oysters arises primarily if the oysters are consumed raw or in an 
undercooked state. While healthy individuals have little life threatening infection risk 
from eating shellfish, those that are at risk can avoid infection by eating only shellfish 
that have been thoroughly cooked or post-harvest processed to reduce V. vulnificus to 
non-detectable levels. 

In 2001, under the National Shellfish and Sanitation Program (NSSP), the FDA 
and ISSC adopted a 7-year V. vulnificus Risk Management Plan for Oysters with a 
specific goal to reduce the annual incidence of V. vulnificus-related illness by 60%. A 
primary component of the plan was to produce and disseminate V. vulnificus fact sheets 
or brochures detailing the risks associated with raw oyster consumption in an attempt to 
educate at-risk consumers. Another element was to encourage the use of post-harvest 
processing (PHP) technologies for reducing V. vulnificus bacteria levels.8 Despite this 
and various other efforts, by 2008, the frequency of V. vulnificus illness at the national 
level remained constant. Due to the ineffectiveness of the 7-year Risk Management 
Plan, in October 2009, the FDA proposed a controversial new policy designed to 



improve oyster safety and reduce illnesses and human mortalities from consuming raw 
Gulf oysters.9 The policy, initially set to be effective in May 2011, required raw Gulf 
oysters, intended for sale in the half-shell market during the summer months to be 
treated by PHP methods. Due to concerns associated with the potential negative 
economic impact of implementing the policy without first examining consumers’ 
acceptance of a PHP oyster, the proposed mandate received a backlash of criticism 
from the ISSC and industry representatives.10,11 Based on these concerns, the FDA 
has since issued a letter postponing implementation until research into the 
consequences of such a ban can be completed. 

To provide feedback to the ongoing policy debate, we examine the impact of a 
PHP-only policy and educational information treatments on oyster consumer behavior. 
We do this with split-sample models in which sample responses from 1,849 oyster 
consumers are split into four categories: (1) at-risk, raw oyster consumers; (2) at-risk, 
cooked oyster consumers; (3) not at-risk, raw oyster consumers; and (4) not at-risk, 
cooked oyster consumers. 

Results show that at-risk, raw oyster consumers, when presented with the 
educational informational brochure reduce their demand for oysters. This suggests that 
contrary to actual reported incidence of illness, the educational brochure information 
should have had the desired effect on the at-risk consumer population and reduced 
annual illness levels. As such, it seems that the previous ineffectiveness of brochures in 
reducing annual illness/death levels may be more a function of ineffective dissemination 
of the material, rather than the information itself. We further find that the same 
information provided in the form of a video also reduces oyster demand for the at-risk 
population. Also, raw oyster consumers reject PHP oysters while the policy has no 
effect on demand for consumers that cook their oysters. Further, all four consumer 
groups reduce their oyster demand if there is a price premium associated with PHP 
oysters. 

The rest of the paper is organized as follows. We begin by detailing the relevant 
food safety and consumer behavior literature. Then the survey design is described 
before outlining the methodological framework for explaining consumer responses to 
health-risk information and food safety technology. Finally, results from split-sample 
RP/SP demand models are presented, together with concluding remarks. 
 
2 Background 
Research examining consumer responses to favorable or unfavorable health-risk or 
product contamination information suggests that information is subjectively evaluated by 
consumers and impacts risk perceptions, attitudes, and ultimately behavior. Research 
findings have demonstrated that negative media coverage can cause consumers to 
react defensively and reduce their demand for the good, e.g., news of a ban on 
harvesting oysters from contaminated waters decreased oyster demand (Swartz and 
Strand 1981). Similar behavior was observed following news of a heptachlor 
contamination ofmilk in Hawaii (Smith et al. 1988), cholesterol media coverage 
associated with egg consumption (Brown and Schrader 1990), and news of domoic acid 
contamination of mussels (Wessells and Anderson 1995). Consequently, consumers 
accrue welfare losses, or avoidance costs as the negative news associated with 
consumption of the good heightens risk perceptions and decreases consumer demand. 



Researchers, interested in examining potential policy implications, have also considered 
the effect of positive counter-information treatments, designed to reassure consumers 
about the product’s safety, on risk perceptions and consumer behavior. Generally, these 
studies find that counter-information treatments have a negligible effect on consumer 
demand, so welfare losses persist. 

In a RP/SP framework, we quantify the effects of different positive and negative 
information treatments on oyster consumer behavior. Three positive information 
treatments were provided to respondents, all designed to present the facts associated 
with V. vulnificus; the necessary health conditions required to be considered at risk; 
potential illnesses; diagnosis and treatment; and risk prevention recommendations. The 
first is the actual V. vulnificus brochure fact sheet entitled “The Risk of Eating Raw 
Molluscan Shellfish Containing V. vulnificus,” produced by the ISSC.15 The second is a 
video treatment designed, developed, and produced to provide the same information as 
the brochure. The purpose of providing two different treatments is to test whether the 
media form of the information influences consumer behavior. With four out of five US 
adults online, streaming video is a relatively new tool for information dissemination.16 
Two professional actors and a videographer were hired to shoot a three-minute video, 
which disseminated the same V. vulnificus information as the ISSC brochure.17,18 That 
is, we wanted the severity of the threat, or fear appeal, from consuming raw oysters to 
be constant across the brochure and standard video treatments. In the social 
psychology literature, Protection Motivation Theory (PMT) describes adaptive and 
maladaptive coping behaviors of individuals to health threats (see Rogers 1975). Within 
this literature, it has been shown that the severity of the threat and how vulnerable an 
individual is to the threat can change the probability of behavioral modification (Maddux 
and Rogers 1983; Abraham et al. 1994). The third information treatment is an 
alternative video that was created and is identical to the standard video with the 
exception that the level of threat was reduced by not mentioning the possibility of death 
from consuming raw oysters. Instead, only the possibility for illness was disseminated. 
Analyzing oyster demand behavior in response to both video treatments will provide an 
examination of changes in consumer behavioral responses based on the severity of a 
threat. 

As well as varying the media form across across the V. vulnificus information 
treatments, the source of the information content was also varied. Again referring to the 
social psychology literature, the role of the source of information, and in particular, 
source credibility has been shown to influence consumer behavior with the potential to 
create the asymmetrical effects associated with negative and positive information 
treatments (for example, see Hovland and Weiss 1951; Johnson and Steiner 1968; 
Sternthal et al. 1978). Findings from this area of research indicate that more credible 
sources of information are more likely to induce greater behavioral compliance. Others 
have demonstrated that third-party information (from independent or not-for-profit 
groups without a financial interest in influencing consumer behavior) has a greater 
impact on consumer behavior than information from interested parties (Huffman et al. 
2002; Rousu et al. 2004). These findings are also supported by research into the 
demand for ecolabelling and genetically modified food products that find consumers to 
be generally distrusting of information attributed to government organizations but can be 



influenced by independent third-party information (Milgrom and Roberts 1986; Huffman 
and Tegene 2002; Huffman et al. 2004; Johnston et al. 2001; Morgan et al. 2009). 

Another associated issue is whether consumers perceive the provider of the 
information to have conflicting responsibilities. That is, some public sector institutions 
have been identified by the public as a risk information generator as well as a risk 
regulator, with the dual responsibility of communicating risk information for which it has 
responsibility to regulate (Eiser et al. 2003). In such circumstances, the public may 
perceive some degree of vested interest with the public institution disseminating risk 
information and discount the information accordingly. For the brochure and video 
treatments, to test for source credibility effects, we varied information treatments across 
four different source groups. These are (1) no source (the control group); (2) the FDA; 
(3) the ISSC; and (4) a researcher-created fictitious not-for-profit group called the 
American Shellfish Foundation (ASF). By randomly varying the treatments and source 
type across respondents, we examine and quantify the most effective informational 
treatment, by source type, that influences oyster consumer demand. 

To investigate the potential asymmetrical impacts of positive and negative 
information treatments and to quantify the potential welfare effects associated with news 
of the health risks associated with consuming raw oysters, survey respondents are also 
presented with a news article of a recent consumer illness and death from eating raw 
Gulf of Mexico oysters. The article is hypothetical but based on actual events. It 
describes a middle-aged man that fell ill from consuming raw oysters, spent a week in 
hospital but then died from his sickness. At this stage, and again drawing from the PMT 
literature on behavioral compliance, we varied the location of the incident across 
respondents. As such, we also investigate whether the location of the death 
announcement matters to consumers. The PMT literature suggests that individuals are 
more responsive to a local event than the same incident outside of their region 
(Neuwirth et al. 2000). To test this, we disseminated two news treatments. One 
describes an illness and death in the locality of the respondents’ residence while the 
second depicts an illness and death to a consumer in Chicago, IL, which, based on our 
geographical sample is a non-local event to all respondents.  

Finally, with the recent FDA mandate on PHP oysters on hold pending research 
into consumer acceptance of processed oysters, we examine consumers’ acceptance of 
PHP oysters. Throughout the 1990s, in line with the rising incidence of food-borne 
illness, research examining the role of technological innovation in food production 
developed. To generalize findings from this literature, while the type of technology (such 
as irradiation or pasteurization) used is likely to be an important factor in explaining 
consumer acceptance of emerging technologies, it’s the tangible benefits of the 
technology that drive consumer acceptance or rejection of its use (Hamstra and Smink 
1996; Frewer et al. 1997). For raw oyster consumers, understanding the perceived 
benefits of a PHP oyster is complicated by the fact that most consumers prefer to eat 
their oysters raw. The perceived benefits from processing the oyster will then be a 
function, not only of the expected decrease in health risk, but also the perceived change 
in taste.19 For the average oyster consumer, as the decrease in risk for treating the 
oyster is negligible, any perception that treating the oyster will deteriorate the 
taste/texture of the product may cause the consumer to reject the PHP oyster. 
Analyzing and quantifying consumer behavior in response to a policy that makes only 



PHP oysters available in the market will provide important feedback to the current FDA 
policy. Finally, as processing the oysters will increase producers’ costs of production, 
consumers’ oyster demand for PHP oysters and an associated price premium is also 
measured. 

3 Survey, Sampling, and Study Design 
We developed an internet-based survey of oyster consumers (aged 18 and over), 
sampled from the US Center for Disease Control-designated “case states.”20 These are 
Florida, Alabama, Mississippi, Louisiana, Texas, and California. Due to a request from 
Georgia Sea Grant Program, we also sampled consumers in Georgia. The sample was 
drawn from a panel of online respondents maintained through Online Survey Solutions, 
Inc. (OSS) and the survey was administered between March and April, 2010. Due to the 
low incidence rate of oyster consumption in the general population, and the lack of any 
known data base of oyster consumers, we relied on several screening questions to 
select a sample of those who had either consumed oysters in the past and stopped, or 
those who were current consumers of oysters in any form. Due to the design of our 
overall study, past oyster consumer respondents were limited by quota to about 8.4% of 
the total usable sample. 

Potential respondents in our panel (selected to be representative of the 
population of interest, residents of the targeted geographical areas aged 18 and over) 
were first screened on selected demographic variables (residence location, age and 
gender) in order to fill quotas based on population size and age and gender proportions 
in the targeted geographic areas. Thus, an effort was made to select a sample that was 
as representative as possible of the population as a whole on these basic demographic 
parameters. 

Those accepted by these demographic screeners were then asked a second 
screening question to determine if they had ever eaten oysters. Those who indicated 
that they currently consume oysters make up the sample used in the current study. In 
total, there were 1,849 completed responses from oyster consumers across the seven 
states. 

Demographics of this sample, when compared to geographical area baselines, 
are generally similar, though they do differ in some key respects. Part of this difference 
is attributable to differences in population access to and use of the internet as in all 
online samples, while there are also effects due to differences in those who comprise 
the consumer market for oysters from the population as a whole. Current oyster 
consumers tend to have higher levels of educational attainment and higher incomes 
than non-consumers. Current oyster consumers tend to include fewer minorities. The 
gender balance of current consumers is similar to the population as a whole. Finally, our 
sample of current oyster consumers includes slightly more individuals aged 65 and over 
than the population as a whole. 

The issue of whether the reported raw oyster consumption rate (62%) and “at-
risk” rate (18%) is representative of rates in the population of current oyster consumers 
is difficult to answer definitively. To the extent that our sample as a whole represents the 
general population, the sample of current oyster consumers should represent the total 
population of oyster consumers. Thus, rates of raw consumption and “at-risk” 



characteristics in our sample should be representative of those extant in the total 
population of oyster consumers. 

Some evidence to support this claim for the raw consumption rate may be found 
in comparing results from the most comprehensive study that presented similar data in 
the past (ORC MACRO 2004). This study reported a 68% rate of raw consumption 
among current oyster consumers. Additionally, the mean age of raw consumers in the 
current study and the 2004 study are comparable (43 and 44, respectively) as are 
gender (male, 56 and 53%) and race (white, 70 and 73 %).  

Similarly, we can compare at-risk rates between the ORC MACRO study and the 
current study. In 2004, the authors reported a 15% at-risk rate based on the incidence 
of liver disease, diabetes and/or a weakened immune system. Our rate of 18% is 
somewhat higher, but we added (based on newer medical standards) the additional 
qualifiers of cancer (including lymphoma, leukemia, or Hodgkin’s Disease), a stomach 
disorder, and iron overload disease (hemochromatosis).  

The survey had two parts. First, respondents were asked questions to generate 
data on attitudes, preferences, awareness, perceptions, and knowledge of oyster 
consumption health risk as well as relevant demographic data. Second, to meet our 
research objectives, respondents were asked a series of stated preference questions 
regarding their annual oyster consumption based on current conditions and having been 
provided with different information treatments. 

Before the stated preference demand elicitation questions, respondents were 
asked about their current annual consumption frequency to generate pretreatment 
baseline data for oyster consumption experience. To aid the respondent in determining 
the annual amount, they were asked how many months in a year they typically 
consumed an oyster meal, and then, in a typical month in which they ate oyster meals, 
about how many oyster meals did they eat.22 The survey software then computed the 
annual number of meals and respondents were offered the opportunity to adjust the 
number if desired. 

The first stated preference question asked respondents whether, compared to 
the number of meals they revealed they consume in a typical year, did they expect to 
eat more, less, or the same number of oyster meals next year? Respondents were then 
prompted to state how many more or less as required. In estimation, inclusion of a 
stated preference count under existing conditions provides a means to control for 
potential hypothetical bias in individual responses. After each SP treatment question, 
respondents were also given a follow-up question asking them to state their perceived 
chances of getting sick from eating these meals.23 To derive the oyster demand curve 
for the sample, respondents were also asked to state whether they would eat more, 
less, or the same number of meals under both a price increase and a price decrease 
scenario (while being informed that the price of all other food products remained the 
same), where the price changes were varied randomly across respondents. Each 
respondent received a price increase of $1, $3, $5, or $7, or a price decrease of either 
$1, $2, $3, $4. 

Respondents were then randomly assigned and presented with either a V. 
vulnificus brochure or a V. vulnificus informational video, the source of whichwas varied 
randomly between no source, the FDA, the ISSC, or a not-for-profitAmerican Shellfish 
Foundation.24 The source is clearly identified to the respondent before reading/viewing 



the treatment, plus the source is also clearly labeled on the brochure and in the bottom-
right corner of the screen for the video treatment. Further, respondents were also 
informed of the source’s mission. For example, if a respondent was presented with a 
brochure or video sourced to the ISSC they were then informed: 
 
“The mission of the ISSC is to foster and promote shellfish sanitation through the cooperation of 
state and federal control agencies and the shellfish industry to seek to insure the safety of 
shellfish products consumed in the United States. The ISSC is partially funded by the US 
government.” 
 

Respondents were then asked a follow-up SP question as to the number of 
annual oyster meals they expect to consume having read/viewed the V. vulnificus 
informational material, again followed by a question regarding their expected chance of 
getting sick from consuming those meals. 

Next, respondents read a fictitious newspaper article regarding a recent 
consumer illness and death associated with eating raw oysters. Again, follow-up SP 
annual oyster meal and expected sickness questions followed. 

The final stage of the survey investigated respondents’ behavioral response to 
treating oysters to reduce the actual risk of V. vulnificus contamination. Prior to the SP 
expected oyster meal count question, respondents were presented textual material on 
PHP treated oysters. The material informed respondents that there are currently four 
FDA-approved PHP methods, all of which reduce V. vulnificus to non-detectable levels. 
An SP question then elicited respondents’ annual oyster meal count having read about 
PHP and assuming that the only oysters available are those that have been post-
harvest processed. To further examine whether respondents would pay a premium for 
PHP oysters that eliminate the risk of death from consuming raw oysters, we asked the 
same SP question on expected annual oyster meals consumed but with an increase in 
price. Price premiums were varied randomly across respondents as $1, $3, $5, or $7. 
Table 1 summarizes the seven SP questions. 

Table 2 provides sample definitions and descriptive statistics for variables used 
in the analysis for the sample. On average, respondents eat 16 oyster meals per year. 
The average respondent in the sample is 44 years of age, Caucasian, and earning a 
household income of $69,000. Just over half of the sample was female. In terms of the 
behavioral and health variables, over 62% of the sample consumed raw oysters with 
18% classified in the at-risk category for potential illness from consuming raw oysters. 

Table 3 details some summary statistics for consumers’ responses to the 
different treatments. The majority of consumers do not change their consumption 
behavior following the information and PHP treatments. The largest behavioral change 
is induced by the PHP policy plus a price premium, with 36% of respondents decreasing 
their consumption and 10% discontinuing consumption altogether. Table 3 also shows 
how respondents’ mean risk perceptions (chance of getting sick) increased from their 
baseline (stated preference status quo) level of 1.70 to 1.89 and 1.99 after being 
presented with the educational information and news treatment, respectively.26 The 
mean level after reading about PHP was 1.91. 
 
 
 



Table 1 Seven SP questions with varying informational treatments 



Table 2 Descriptive statistics 



Table 3 Summary of changes in annual consumption per treatment 

 
 
4 The Conceptual Framework 
 
The online survey instrument collects RP and SP data for analysis in split-sample oyster 
demand models. The RP data is based on actual annual number of oyster meals 
consumed and the SP data is used to stimulate a change in oyster meals consumed 
resulting from price changes and the provision of different information treatments. SP 
meal questions are asked about future meals consumed: (1) under status quo 
conditions, (2) with a price increase and decrease scenario, (3) with the provision of a 
brochure or video, (4) with news of a V. vulnificus-related death, (5) with a mandatory 
PHP policy, and (6) with a mandatory PHP policy and associated price premium.  

As the dependent variable is a nonnegative integer with a high frequency of low 
meals consumed, a count panel data model is estimated. A basic count model is 
assumed and is written as 
 

 
The natural log of the mean number of meals is assumed to be a linear function of 
prices, the perceived chance of becoming ill from consuming oysters, income, and 
scenario dummy variables. To allow for variation across oyster consumers that cannot 
be explained by the independent variables, we assume that the mean number of meals 
also depends on a random error, ui . The RP/SP Poisson demand model is: 
 

 
where P is the change in price of an oyster meal; y is income; s is a vector of socio 
demographic variables; individuals are indexed i = 1, . . . , 1, 849; and t = 1, . . . , 8 
denotes annual oyster meal demand under RP status quo, SP status quo, SP price 
increase, SP price decrease, SP information treatment, SP news treatment, SP PHP 
treatment, and SP PHP treatment with price premium, respectively, in the pseudo-panel 



data. Dummy variables I (I = 1 when t = 5), N (N = 1 then t = 6), PHP (PHP = 1 then t = 
7), and PHPprem (PHPprem = 1 then t = 8) are demand shift variables for the 
information, news, and PHP treatment scenarios. The SP dummy variable is included to 
test for hypothetical bias (Whitehead et al. 2008a). SP = 1 for hypothetical meal data (t 
= 2, . . . , 8) and 0 for revealed meal data (t = 1). β0 −β9 are coefficients to be estimated 
in the model. Pooling the data suggests that panel data methods be used to account for 
differences in variance across sample individuals, i, and scenarios, t. The distribution of 
meals conditioned on ui is Poisson with conditional mean and variance, λi t. If exp(λi t ) 
is assumed to follow a gamma distribution, then the unconditional meals, xi t , follow a 
negative binomial distribution (Hausman et al. 1984). The random effects Poisson 
model imposes positive correlation across the t scenarios (Landry and Liu 2011). 

With the semi-log functional form, the baseline economic benefit per annual 
oyster meals consumed for the representative consumer as measured by average 
annual per-person consumer surplus (CS) is: 
 

 
 
where ˆ xSP=0 is the annual number of predicted meals for the representative oyster 
consumer while controlling for potential hypothetical bias (corrected model) and all 
independent variables are set at sample means (Bockstael and Strand 1987). 
 

In a corrected model, the change in annual per-person CS as a result of new V. 
vulnificus information is: 
 

 
The CS effects of the news treatment and PHP scenarios are estimated in a similar 
fashion with the respective dummies. 
 
5 Estimation Results 
 
We split the sample into four categories based on heath and behavioral characteristics: 
(1) at-risk, raw oyster consumers; (2) at-risk, cooked oyster consumers; (3) not at-risk, 
raw oyster consumers; and (4) not at-risk, cooked oyster consumers. 

Tables 4 and 5 present the results from the four random effects Poisson demand 
split-sample models. Using results from the relevant model, we also present changes in 
CS estimates for the at-risk, raw oyster consumer subgroup. This is the only subgroup 
of the population for which we can discern whether a change in consumer behavior 
constitutes a gain or loss in welfare. For at-risk, raw oyster consumers, we consider a 
decrease (increase) in oyster meals consumed to represent a gain (loss) in welfare. For 
the other subgroups, as we have no way of interpreting whether a change in 
consumption in either direction is rational or appropriate, we cannot make inferences 
regarding welfare implications. Table 6 presents baseline and changes in the mean 



annual per-person CS estimates for a corrected (SP = 0) version of the model. 
Consumer surplus estimates are presented together with 95% confidence intervals 
constructed using a bootstrapping procedure (Krinsky and Robb 1986).27 The 
procedure generates 1,000 random variables from the distribution of the estimated 
parameters and generates 1,000 consumer surplus estimates. The estimates are sorted 
in ascending order and the 95% confidence intervals are found by dropping the bottom 
and top 2.5% of the estimates. 

As expected, the price change coefficient is negative and statistically significant 
across all subgroups. The largest annual per-person CS measures from oyster 
consumption are attributable to raw oyster consumers ($556 and $442), while the at-
risk, cooked oyster subgroup has the lowest annual welfare ($293). In terms of socio-
demographic characteristic effects, income has no effect on demand for three of the 
subgroups with only not at-risk, cooked oyster consumers revealing oysters to be a 
normal good. The coefficients on the stated preference elicitation variables indicate that 
both raw consumer groups expect to eat more oyster meals next year, while the cooked 
oyster subgroups anticipate consuming fewer meals. For all subgroups, a perceived 
increased likelihood of illness from oyster meals reduces demand. 

By splitting the sample, clear differences in consumers’ reactions to the 
information treatments are observable. For the vulnerable (at-risk), raw oyster 
consumers, a striking result is that three of the four brochure treatments significantly 
reduce demand for oyster meals. Moreover, one of these effective brochure/source 
combinations is the brochure sourced to the ISSC (BROCISSC), which is the actual 
brochure/source combination that was disseminated under the 2001 V.vulnificus Risk 
Management Plan. Yet, under this plan, these brochures had a negligible impact on 
human illness and death. This finding implies that its ineffectiveness was perhaps not 
due to the information or source, but rather that the brochures were not disseminated 
appropriately. Between 2003 and 2010, the ISSC disseminated an average 



Table 4 Results from Poisson regression with random effects—at-risk, raw and 
cooked oyster consumers 

of 35,000 brochures a year to various groups and organizations throughout the case 
states. These groups included public health organizations, medical centers, seafood 
outlets, state government consumer agencies, health organizations, aging councils, and 
higher education extension centers. Yet, our results suggest that if the at-risk, raw 
oyster consumer group is better informed about the risks of V. vulnificus via the 
informational brochure that currently exists, this could have the desired effect of 
decreasing demand for risky oysters and reducing annual illness and death rates. In 
terms of welfare effects, for the vulnerable subgroup the brochure sourced to the ISSC 
creates an average annual per-person welfare gain of $2 (with a decrease in demand 
for a risky good considered as a welfare gain). Similarly, the standard video sourced to 
the ISSC (VIDISSC) also significantly reduces demand. Interestingly, the same video 
sourced to the FDAincreases demand. In terms of the ongoing debate on reducing 



annual illness and death, it appears that the ISSC and FDA may consider pursuing a 
strategy 

Table 5 Results from Poisson regression with random effects—not at-risk, raw 
and cooked oyster consumers 

of improving the dissemination of brochures (sourced to the ISSC) and perhaps a new 
video treatment that can be readily streamed via the internet, specifically targeted to the 
at-risk, raw oyster consumer population. 

The educational brochures and video have a strong impact on behavior for the 
not at-risk, raw oyster consumers. In fact, all brochure and video treatments reduce 
oyster demand from this subgroup. As this group is not at risk from consuming raw 
oysters, the fall in demand may reflect some uncertainty regarding the information or 
their personal health status, and as such, is influencing their avoidance behavior. 



For consumers that cook their oysters, results are less consistent. For the at-risk 
consumers that only eat cooked oysters, the brochure and video treatments have little 
effect. Only the non-sourced brochure and video reduce demandwhile the FDAbrochure 
increases consumption. For the not at-risk, cooked oyster consumers, three of the four 
brochures significantly 
 
Table 6 Baseline and changes in mean annual per-person consumer surplus 
estimates (with 95% confidence intervals)—corrected model 

 
 
reduce demand, however, both the video sourced to the not-for-profit organization and 
the alternative video increase demand. 

Comparing the coefficients on the standard and alternative videos, there is mixed 
evidence regarding the severity of the threat effects. Recall, the standard video 
treatment disseminates the same information as the brochure, mentioning the potential 
risk of both death and illness from consuming raw oysters while the alternative video 
only mentions the risk of potential illness. For the not at-risk, raw oyster consumers, in 
line with the PMT literature, the severity of the threat does seem to influence behavior 
as all standard videos reduce demand while the alternative videos have no statistical 
influence. 

Results from the PHP parameters provide the first feedback to the FDA and 
interested stakeholders regarding consumer acceptance of a treated oyster. In 
assessing individuals’ acceptance of the use of technology in food production, the 
literature has identified the role of the perceived benefits from the new technology as a 
determining factor in driving acceptance. We hypothesize that consumer acceptance of 
PHP oysters are a function of both the change in perceived taste and the decrease in 
actual risk. Findings support our hypothesis. Both raw oyster consumer groups exhibit 



strong preferences for a traditional oyster product. This is particularly evident for the at-
risk, raw consumer group as even though there are defined benefits (in the form of a 
health-risk reduction) from consuming PHP oysters, it seems that this is overwhelmed 
by the perceived change in taste, causing demand to fall. Based on this result, it would 
be expected that raw oyster consumers who are not at risk (and for whom PHP oysters 
do not change the actual risk) would behave in the same manner. Again, for this group, 
the coefficient on PHP is negative and statistically significant. 

Conversely, consumers that cook their oysters are more accepting of PHP 
oysters. For both cooked oyster consumer groups, the coefficient on PHP is statistically 
insignificant at the 5% level. Again, it can be inferred that the perceived change in taste 
is the dominant factor in determining consumer acceptance of PHP oysters. Specifically 
comparing responses to a PHP-only policy for the not at-risk, raw and cooked oyster 
subgroups, any change in perceived risk should be constant. However, for consumers 
that cook oysters, any change in perceived taste between a PHP and traditional oyster 
is likely to be insignificant. Therefore, cooked oyster consumers are more accepting of 
processed oysters. 

Also, as Muth et al. (2011) found that PHP will likely increase the price of a 
dozen raw half-shell oysters by between $0.48 and $0.84 to the consumer, we consider 
consumer responses to PHP-only oysters with an associated price premium. With the 
coefficients on PHP_prem negative at the 1%level across all models, even cooked 
oyster consumers that are more accepting of PHP oysters are not willing to pay a 
premium for them. This is contrary to the findings of Shogren et al. (1999) and Fox et al. 
(2002) who found that consumers were willing to pay a premium for cooked irradiated 
food (chicken and pork sandwiches, respectively). 

Finally, news of a V.vulnificus-related death has a mixed effect on subgroup 
behavior. Surprisingly, only the non-local news treatment significantly reduces demand 
for at-risk, raw oyster consumers, generating annual welfare gains of $17 per person. 
Not at-risk, cooked oyster consumers respond in a similar fashion while not at-risk, raw 
oyster consumers only reduce demand due to news of a local death. The news 
treatment has no impact on the consumption behavior of at-risk, cooked oyster 
consumers. 
 
6 Conclusion 
 
This research develops a split-sample revealed and stated preference (RP/SP) 
modeling approach to examine the effects of different health-risk information treatments 
as well as a recent FDA proposal for the use of food safety technology on oyster 
consumer behavior. We extend previous RP/SP research by analyzing how 
homogenous subgroups of the population, based on individual health and behavioral 
characteristics, respond differently to the treatments. This extension provides both an 
interesting academic investigation and strong policy input as the FDA and ISSC are 
committed, under the NSSP, to reduce the annual number of deaths associated with 
consumption of raw oysters and V. vulnificus infection. 

We find that at-risk, raw oyster consumers decrease demand for the traditional, 
risky product after reading an educational brochures sourced to the ISSC.Yet, this 
finding is at odds with the lack of effectiveness of these brochures under the 7-year V. 



vulnificus Risk Management Plan. We surmise that the FDA and ISSC may want to 
continue the use of the brochures but to disseminate the information more effectively by 
specifically targeting at-risk consumers. Also, as this subgroup also reduces demand 
following the ISSC-sourced video information treatment, a strategy of streaming the 
information to at-risk consumer via the internet could be effective. 

Results clearly indicate that a policy requiring all oysters to be processed before 
market will have a detrimental effect on the industry. Based on other literature into 
consumer acceptance of technology in food production, we hypothesized that the actual 
benefits of reduced risk are outweighed by the perceived change in taste from treating 
the oyster. As such, on average the net benefits of PHP oysters are negative. This is 
highlighted by responses from at-risk, raw consumers, for whom there are defined 
health-risk benefits from processing oysters, yet, they reject PHP oysters. Our 
hypothesis is further supported as consumers that cook their oysters are more 
accepting of a PHP oyster.We argue that for this group, any change in taste will be 
negligible, so they do not alter their purchase behavior. However, all subgroups reduce 
quantity demanded for oysters if the PHP product increases the price of their oyster 
meals. This provides important feedback toward a FDA policy on treated oysters that is 
currently on hold pending research on consumers’ acceptance of the product. Our result 
indicates that if the policy is put into practice, certain consumer subgroups will not 
change their demand for oysters; however, all consumers will reduce their quantity 
demanded if only PHP oysters are available at a price premium. As processing oysters 
will increase production costs, a portion of which will invariably be passed on to the 
consumer, the oyster industry will suffer from the negative economic effects of reduced 
consumer demand under the new FDA mandate. 
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